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Abstract: Today, there is an increasing consumption of ultra-processed food products (UPFs), while
more healthy options are available; however, there is no scale available that can adequately measure
this phenomenon. In this context, the present study aims to develop and validate a measurement
scale of the consumers’ acceptance of ultra-processed food products. Research data (n = 478) were
analyzed using Exploratory Factor Analysis (EFA), followed by a Confirmatory Factor Analysis
(CFA). The results confirm the validity of the proposed measurement scale comprising nine factors:
the quality of ultra-processed food products, ability to save time, low affordable price, effortless
preparation, convenience, hedonic nature, marketing strategies, satisfaction and purchase intention.
The present study makes a noticeable contribution to food marketing, and food companies could
consider these factors to design and commercialize ultra-processed foods.
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1. Introduction

While there is no standard definition of ultra-processed foods (UPFs), the NOVA
classification assigns an edible substance to the UPFs group when it is typically created by
a series of industrial techniques and processes and is primarily for industrial use. Since
the NOVA food classification system was defined, researchers have increasingly linked
the concept of UPFs with higher commercial profits for the food industry over fresh or
minimally processed foods [1]. Due to some attributes of these products, such as their
affordability, convenience, hedonic nature and high availability, UPFs have become a
prevalent food option among consumers [2].

UPFs include not only “junk food”, but also foods commercialized and marketed as
healthy, such as light, vegan, organic, or gluten-free products and include food categories
such as chocolates, candy, mass-produced packaged breads, pastries, cookies, instant soups
or sausages. These food products are characterized by highly processed ingredients and
additives, have low nutritional value, a large amount of energy, refined carbohydrates,
sodium, trans fat and saturated fatty acids [1]. For this reason, UPFs are frequently as-
sociated with unhealthful food products with high fat, sugar and salt content [2], but
consumers increasingly demand and consume them, despite their negative image. On the
other hand, governments and international organizations increasingly demand healthier
and more natural food products from the food industry [3,4].

However, to the best of the authors’ knowledge, no scale was available to measure
the phenomenon of consumer acceptance of UPFs. Considering that previous studies
overlooked the proposal and development of a scale that could measure the acceptance
and demand of UPFs, this study aims to cover this research gap and provide consumer
behavioral researchers with a measurement tool to determine an individual’s attitude and
acceptance towards UPFs.
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So, the present study aims to answer the following research question: “is it possible
to develop a measurement scale on the acceptance and consumption of UPFs?”, and if
so, “what dimensions could be included in the measurement scale on the acceptance and
consumption of UPFs?”. For this purpose, the present study develops a literature review,
followed by an item and content development carried out by a group of experts and then
statistically and empirically tests and validates a scale to measure the acceptance and
consumption of UPFs. Therefore, the major contribution of the present research is the
proposal of a new measurement scale for the acceptance of UPFs.

2. Conceptual Background
2.1. The Concept and Consumption of UPFs

The term UPFs appears in a research article by [5], whereby they define UPFs as “formu-
lations of ingredients, mostly of exclusive industrial use, that result from a series of industrial
processes” [6]. However, nowadays there is a lack of legal norms defining what a UPF is, and
in this context, there are several definitions proposed by different classification systems.

But, what is the meaning of food processing? Interestingly, food processing was origi-
nally developed to resolve the problems related to food transport and long-time storage,
whereas today, food processing is mostly focused on improving the palatability and produc-
tion of indulgent food products [7]. According to [8,9], food processing could be defined as
the transformation of ingredients into products or any modification of food that is subjected
to altering its sensory quality or shelf life. Similarly, the concept of food processing could be
also understood as the required steps in order to obtain a food product from raw materials,
which involves a physical or chemical transformation of a food product [10]. According to
the European Food Information Council (EUFIC), food processing consists of any method
used to transform fresh food into a product, which includes adding components to the
food to extend the shelf life, to retain nutritional and sensory quality, or to increase the
nutritional quality.

The NOVA classification proposed a systematic and comprehensive review of UPFs,
and divided these food products into four groups according to the type of industrial pro-
cessing: (1) unprocessed and minimally processed foods; (2) processed culinary ingredients;
(3) processed foods; and (4) “ultra-processed” foods, based on the extent and purpose of
food processing [6]. Consequently, UPFs refer to those highly profitable formulations made
by a series of industrial processes, with a high sensory and commercial appeal [6]. The
production of UPFs involves different processing techniques and different ingredients such
as sugar, salt, fats, colorings, flavorings, and other additives which are used to imitate the
sensory attributes of unprocessed foods [1,11,12], and to make UPFs highly palatable [1].
However, in the NOVA classification, the prefix “ultra-processed” confers food with a neg-
ative connotation, referring to what is extremely or excessively processed [10]. Conversely,
the NOVA classification has been also criticized based on the great heterogeneity of UPFs
in terms of their composition [13].

Consumers generally describe UPFs as highly processed products that often contain
additives and artificial and non-natural ingredients, being perceived as industrial foods
that undergo chemical and physical processes [2]. Similarly, consumers perceive that these
food products have a low nutritional quality and are unhealthful [2]. An increasing body
of evidence shows that consumption of UPFs is strongly associated with negative health
outcomes, including obesity, cardiovascular diseases and all-cause mortality [14,15] despite
consumers still demanding and consuming these food products in their daily routines.

To establish the dimensionality of UPFs’ acceptance construct, we started with the
consumers’ conceptualization of UPFs from the critical study of [2]. This was followed
by an intent to understand the meaning of UPFs among young consumers [12,16,17] that
refers to the multidisciplinary perspective about naturalness and healthiness in UPFs and
the factors influencing their purchase and consumption in households with children. Fur-
thermore, other dimensions were added to arrive at a list of nine potential UPF dimensions:
(1) product perceived quality; (2) time-saving; (3) affordability; (4) effortlessness; (5) conve-



Foods 2024, 13, 1481 3 of 15

nience; (6) hedonism; (7) marketing strategies; (8) purchase intention; and (9) satisfaction.
We discuss each dimension below, linking it to the UPF acceptance dimensions.

2.1.1. Product Perceived Quality

The concept of product quality can be analyzed from two different perspectives,
namely objective quality and perceived quality. On the one hand, objective quality refers
to the measurable and verifiable nature of the products, while perceived quality refers to
the consumers’ global value or subjective perceptions of quality [18]. Accordingly, food
quality is a subjective concept related to the perceived quality of food, which depends on
the consumer’s ability to evaluate it. To evaluate the quality of food products, consumers
need information on the quality characteristics and the intrinsic attributes of the given
product, such as appearance, color, flavor or product presentation [18].

Regarding UPFs, consumers understand that these products are unhealthful [12]
because these food products have poor nutritional value and contain excessive fat, sugar,
sodium, artificial ingredients and additives [2]. However, the quality characteristics of
UPFs may not be familiar to consumers, especially young consumers who may have been
less exposed to food information [12], thus distorting their perception of the UPFs’ quality.

2.1.2. Time-Saving

According to [19], this dimension refers to saving time at different stages of the food
preparation and consumption process and could be defined as the degree to which a
consumer is inclined to save time in regard to meal shopping and meal preparation. This
variable is also associated with time pressure in terms of buying and preparing food, and
with consumers who have relatively less time available for buying and preparing food.

Therefore, consumers who strongly value saving time when cooking or preparing
meals will have a greater propensity towards UPFs [20] since consumers acknowledge that
food processing significantly reduces preparation and cooking time [16]. As a result, some
consumers feel that consuming UPFs is more adequate when pressed for time for meal
planning or meal preparation [17].

2.1.3. Low Price/Affordability

Price is a primary determinant of food demand [21], and a crucial determinant of the
UPFs’ consumption [22], since they are relatively low-cost, thus providing a remarkable
ability to fit into the family budget compared to meals prepared from scratch [17]. So, a key
factor leading consumers to replace traditional food with UPFs is affordability and cheap
price [23,24]. At this point, some authors highlight that the low price and affordability
of UPFs are due to the use of low-cost ingredients and food additives that reduce calorie
prices [24]. Similarly, recent advances in food processing and technology have resulted in
greater affordability and ample availability of UPFs [2,25].

2.1.4. Effortless

Previous studies have reported that consumers demand minimizing the physical and
mental effort associated with meal planning and preparing and cooking food products [26].
So, the effortless dimension is closely related to food products that help consumers min-
imize the physical and mental effort required for food preparation, consumption, and
cleanup [19,27]. In other words, UPFs save effort in preparation, consumption, and cleanup.
Accordingly, avoiding spending effort on meal preparation and clearing up after meals is a
strong motive for the consumption and demand of UPFs [17,28].

2.1.5. Convenience

Convenience is a multidimensional concept that could be defined as the time and
effort associated with buying or using a product, or that reduces the non-monetary price
of a product [29,30]. Accordingly, convenience food products are bought and consumed
to save time and effort [27,31]. Further, convenient food products are related to aspects of
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food preparation such as ease of acquisition, serving, eating and storage [32], and with food
whose preparation is fast [27]. Consequently, consumers’ lack of time, knowledge, skills
and abilities to prepare home meals influences consumers’ food choices in the direction of
convenience food [19,30].

Convenience explains to a greater extent the purchase and consumption of UPFs [33].
When purchasing UPFs, some consumers value that these foods offer great convenience
at the time of consumption, since UPFs can be prepared anytime, as well as convenient
packaging and long shelf-life, allowing these foods to be stored and consumed anytime [17].

2.1.6. Hedonism

Consumers are often influenced in their food purchase decisions by hedonic values
or by the “sensory appeal” of food, which is related to food products’ appealing smell,
taste or appearance [34]. Accordingly, prior studies indicate that consuming UPFs is often
associated with pleasure, and consumers link their consumption to the pleasant sensory
characteristics and hedonic responses and outcomes [35]. So, UPFs are closely associated
with the pleasure derived from food consumption, being perceived as “a pleasure to
eat” [36].

Likewise, consumers’ increasing demand for UPFs is associated with their high palata-
bility [6] and increased hedonic potential [37]. Prior research suggests that these products
are highly palatable due to industrial aromas, free sugars, taste exhausters, sodium, col-
oring, texturizing agents and unhealthy fats [12,36]. The high palatability and hedonic
nature of ultra-processed food products increases the motivation to consume these products
despite negative long-term health consequences [38]. However, the hedonistic nature of
food products is also related to products that look good, have a good/attractive texture
and have a nice appearance, since the sensory attributes of food products influence the
consumption of hedonic food products [10].

2.1.7. Marketing Strategies

Marketing strategies and actions describe various product characteristics to make prod-
ucts more salient in consumers’ minds and influence product recognition, food preferences,
and eating behavior [35]. Prior research highlights that the food industry aggressively
markets UPF products to encourage consumers to consume more frequently and purchase
large volumes of these products [2,33,36].

Food companies use many marketing strategies to induce the consumption and sales
of UPF products. In the first place, food companies often develop product placement
in store-salient locations and other marketing strategies carried out at the point of sale.
These marketing actions include ultra-processed food product price discounts on large
packages, prominent large displays at the end of the supermarket aisles and placing food
products at eye level in highly visible locations or close to cash registers [17,39,40]. In the
second place, food companies frequently adopt price strategies, like sales promotions, price
rewards and/or periodic price reductions, which could lead to a rise in the choice of UPF
products [41,42]. Finally, marketing strategies could be applied to food labels and food
labeling design to convey the idea that UPF products are healthful [43], including nutrition
marketing claims related to product formulation or production, the presence of specific
ingredients or their nutrient content [44,45].

2.1.8. Purchase Intention

The purchase intention could be defined as the tendency to purchase specific brands or
products routinely [46] or as reflecting the predicted behavior of the consumer in the more
immediate purchasing decision, i.e., what product or brand they will buy on a following
occasion [47]. Regarding the purchase decision process for convenience and UPF products,
this decision does not only depend on rational processes but also on other factors such as
the repetitive purchase behavior of food [42]. More precisely, the purchase intention of
ultra-processed food products was found to be negatively related to cooking enjoyment,
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food involvement and food variety seeking, while it was positively associated with work
overload [19], time pressure or value for money [48]. Finally, other factors such as consumer
age, education level, working status, nutrition knowledge and cooking skills are significant
predictors of the purchase intention of UPF products [27].

2.1.9. Satisfaction

Consumer satisfaction could be defined as a fulfillment response, understood as “the
consumer judgment of the product or service feature, or as judgment on the product or
service itself” [49]. Further, the generation process of customer satisfaction can be explained
by the Expectancy–Disconfirmation Theory [49] which proposes that customers develop
expectations about a product before purchasing and subsequently compare the previous
product expectations with the actual product performance. Hence, customer satisfaction
could be considered a cognitive evaluation of the product’s real performance, compared
with the initial consumer expectations. So, satisfaction arises when the expectative is
confirmed, while dissatisfaction originates from the expectative disconfirmation. In ad-
dition, previous studies have conceptualized consumer satisfaction as either a cognitive
response [50], an affective response [51], or an overall evaluative judgment about a product
or service [52].

3. Empirical Research Design

The present study followed the guidance of scale development proposed by [53],
focused on the understanding of the latent variables or constructs and the process of
construct reliability and validity, and the proposal of [54] focused on the assessment and
understanding of the items of the scale. The development and validation of measurement
scales comprise five stages (Figure 1).
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Figure 1. Scale development and validation procedure.

The first step in proposing and developing a measurement scale is understanding the
key concepts associated with UPF acceptance and consumption. For this purpose, in order
to carry out the item development an exploratory survey was conducted to evaluate the
research items. The items were included in a survey based on the recommendation of five
experts in this field of knowledge. More precisely, five academics from the field of consumer
behavior and food marketing participated in the initial item development process, and
after the experts’ discussion, the scale was constructed covering the dimensions shown in
Table 1.

Subsequently, in order to evaluate the content validity, a second group of five ex-
perts was selected to review the items. These experts—who were academics in this field
of knowledge—examined whether these initial measures and constructs were well con-
structed. Then, the experts evaluated the relevance of each dimension and its item scale
in a discussion group. Finally, these experts evaluated the dimensions based on their
experience in terms of how well the dimensions capture the key concepts of acceptance and
consumption of UPFs. As a result, a version of the scale was created where the constructs or
variables were grouped into nine dimensions (Table 1). Then, the measurement scale was
refined, and its validity and reliability were tested. Accordingly, a final scale was proposed
and discussed, considering its aim of measuring the acceptance and consumption of UPF
food products.
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Table 1. Dimensions of ultra-processed food acceptance and consumption.

Source Dimensions Description of Indicators

[12,18] Perceived product
quality

High or good quality
Safety of food products

[19,28] Saves time

Time-saving in food preparation and cooking
Reduces cooking responsibility
Reduces time pressure in buying food, preparing meals, food preparation and cooking
Ready-to-eat foods

[17,18,24] Low price/
affordability Availability and affordability of food products Cheap and low-priced food products

[19,26,28]
Effortless/
Physical and mental
effortless

Minimizing physical and mental effort in meal planning and food preparation
Requirement of little cooking skills
Avoidance of clearing up after meals

[17,19,27,33] Convenience

Ready-to-eat
Easy to prepare, consume, store and preserve
Long shelf-life
Well preserved
Reduction in non-monetary prices of food products

[34,36,37] Hedonism/pleasure Tasty, yummy food products
Highly palatable food products

[2,33,42,43] Marketing strategies

Marketing actions on labels (to convey the idea that ultra-processed food products
are healthful)
Aggressive advertising on social media
Sales promotions at the point of sale

[27,42,46] Purchase intention Tendency to purchase specific brands/products
Repetitive purchase behavior

[49,52] Satisfaction
Fulfillment response
Consumer initial expectations compared to the result obtained
Overall evaluative judgment

3.1. Sampling and Fieldwork

The fieldwork was conducted in Spain in April 2023. Research data were gathered
through an online web-based self-administered structured questionnaire designed through
Qualtrics software 3.2.0 (see Supplementary Materials). Then, the research questionnaire
was distributed among consumers on a random basis, inviting them to participate in
the study. Ethical issues do not arise in the present study, since questionnaires were
completely anonymous, and all the participants consented to participate in this study for
research purposes. The research questionnaire consisted of three sections. In the first
section, an introduction was included to explain the primary purpose of the research.
This introduction included a conceptualization of UPF products. Then, the second part of
the questionnaire was prepared to gather socio-economic and demographic information
about the research participants, and the third part included the questions to measure the
participant’s assessment of the variables under research. All responses were collected on
a seven-point Likert scale ranging from “strongly disagree” (1) to “strongly agree” (7).
Finally, a total amount of valid 478 questionnaires was obtained, yielding a sampling error
of 4.62% at a confidence level of 95%.

Regarding the sample profile, 51.4% of the respondents were female, while 48.6% were
male. Likewise, most participants were between 31 and 40 years old (32.6%), followed
by participants aged between 21 and 40 years old (30.5%). Of the participants’ education
level, 36.2% have university studies, and 30.6% have secondary education. Concerning
the household average income level, 33.4% of the sample reported a monthly household
income level of 2200–2700 EUR/month. It was also recorded that 76.7% of the respondents
consume UPF products daily, and most (84.2%) consume them frequently.
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3.2. Data Analysis

A two-step process was developed to examine the validity of the proposed acceptance
scale of UPF products. Considering that the scale is a new creation, the first step of
the analysis is an Exploratory Factor Analysis (EFA) to determine the subjacent factorial
structure [55]. The Maximum Likelihood extraction method will be used since multivariate
normality is assumed [56]. Even though the Exploratory Factor Analysis (EFA) helps to
determine the dimensionality of the measurement instrument, it only provides evidence of
a theoretical factor structure [55]. So, in the second step, a Confirmatory Factor Analysis
(CFA) is conducted to analyze the factor structure, and examine construct validity.

4. Results
4.1. Scale Proposal and Refinement through EFA

Kaiser–Meyer–Olkin (KMO) and Bartlett’s test of sphericity were used to determine
the suitability of Exploratory Factor Analysis [55]. The obtained results for the test of
Kaiser–Meyer–Olkin (0.974; χ2 = 24,686.51; df = 1378), and Barlett’s test of sphericity (<0.05)
showed adequate values. Then, the Maximum Likelihood estimation method with Varimax
rotation (eigenvalue > 1) Exploratory Factor Analysis (EFA) was conducted to analyze the
shared variance among constructs, using the SPSS 28 software. An eigenvalue greater than
one was selected as the criterion for determining the number of factors to be extracted, and
in the interpretation of the factors, variables with loadings greater than 0.50 were used.
The results obtained for EFA extracted nine factors or dimensions, with a total explained
variance of 71.32%.

However, one item (MK1) achieved low communalities (<0.50); in turn, this item
cannot contribute to the factor structure of the scale [55], being removed. Finally, a total
amount of 9 factors and 42 items were retained on the scale. The first factor relates to
consumer purchase intention, and contains statements about the future purchase of UPF
products. The second factor corresponds to statements related to consumer satisfaction
with UPF products. The third factor corresponds to statements connected with food
perceived quality, while factor 4 is related to affordable price or a good “value-for-money”
relationship with UPF products. Similarly, factor 5 refers to a product that allows consumers
to save shopping and meal preparation time. Likewise, factor 6 is related to a product
that is mentally and physically efficient in its consumption and preparation, while factor
7 is related to the food product’s hedonic and pleasant aspects, such as being tasty and
appealing to the senses. Then, factor 8 includes statements related to the food’s convenience.
Finally, factor 9 contains statements about the marketing strategies and actions to induce
consumers to purchase ultra-processed food products (Table 2).

Table 2. EFA for initial measurement items.

Items Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Factor 9

Pint3 0.871
Pint2 0.864
Pint1 0.810
Pint4 0.709
Sat1 0.682
Sat3 0.670
Sat2 0.661
Qual1 0.678
Qual2 0.675
Qual3 0.619
Qual4 0.599
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Table 2. Cont.

Items Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Factor 9

Price8 0.712
Price5 0.702
Price4 0.692
Price6 0.671
Price7 0.652
Price3 0.644
Price2 0.641
Price1 0.637
Time5 0.761
Time4 0.742
Time2 0.688
Time3 0.679
Time1 0.668
Effor2 0.719
Effor3 0.693
Effor5 0.690
Effor1 0.682
Effor6 0.671
Effor4 0.669
Ment4 0.662
Hed2 0.713
Hed1 0.689
Hed4 0.675
Hed7 0.672
Hed6 0.656
Hed3 0.656
Hed5 0.632
Conv3 0.763
Conv1 0.761
Conv2 0.678
Mk2 0.627
Mk3 0.625

Discriminant validity is supported when the 95% confidence interval for the construct
correlations does not include 1.0 [57]. Alternatively, when the average variance extracted
(AVE) estimates of a given pair of constructs are greater than the square of the construct
correlation, discriminant validity is supported. Research findings indicate that AVE values
are greater than the squared correlations, thus supporting discriminant validity (Table 3).

Table 3. Correlation coefficients and discriminant validity.

Constructs Qual Time Price Effort Conv Hedon Mk Pint Sat

Qual 0.899

Time 0.540 0.900

Price 0.632 0.656 0.900

Effort 0.640 0.641 0.596 0.900

Conv 0.216 0.350 0.277 0.281 0.900

Hedon 0.457 0.547 0.431 0.438 0.598 0.900

Mk 0.571 0.668 0.682 0.640 0.403 0.580 0.900

Pint 0.494 0.546 0.305 0.506 0.507 0.446 0.433 0.900

Sat 0.677 0.318 0.541 0.624 0.424 0.591 0.603 0.677 0.900

Note: the diagonal values in bold represent the square root of the average variance extracted from each construct.
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4.2. Scale Validation through CFA

The measurement scale was conceived by considering latent variables as reflective;
and accordingly, the procedure recommended by [55] was adopted to validate reflective
constructs. Convergent validity was examined through the Average Variance Extracted
(AVE) for each construct, and results indicate that AVE values were above the commonly
accepted threshold of 0.50 [55]. Similarly, the analysis of the standardized factor loadings
of each item with respect to the latent constructs and Cronbach’s alpha are used to measure
the internal consistency of the factors. Cronbach’s alpha values for each construct were
above the commonly accepted cutoff point of 0.70 [58]. Then, to evaluate the internal
consistency between the items of each construct, Composite Reliability (CR) was used as an
indicator, which achieves values higher than 0.70, thus indicating scale validity and internal
reliability (Table 4). Finally, the items to be removed from the scale presented loadings
below the cutoff point of 0.50, as suggested by [55]; in turn, items Qual1, Price6, Price7,
Price8, and Pint4 were removed.

Table 4. Validity and reliability of the measurement scale.

Constructs Items Standardized Factor Loadings Cronbach Alpha CR AVE

Quality
Qual2 0.913

0.916 0.917 0.788Qual3 0.911
Qual4 0.837

Saves time

Time1 0.770

0.921 0.918 0.694
Time2 0.841
Time3 0.851
Time4 0.851
Time5 0.850

Low price

Price1 0.761

0.925 0.935 0.742
Price2 0.823
Price3 0.915
Price4 0.912
Price5 0.902

Effortless
preparation

Effor1 0.773

0.927 0.945 0.740

Effor2 0.856
Effor3 0.892
Effor4 0.875
Effor5 0.907
Effor6 0.853

Convenience
Conv1 0.762

0.763 0.797 0.566Conv2 0.755
Conv3 0.756

Hedonism/
pleasure

Hed1 0.753

0.921 0.920 0.621

Hed2 0.754
Hed3 0.859
Hed4 0.773
Hed5 0.747
Hed6 0.786
Hed7 0.839

Mk strategies Mk2 0.859
0.828 0.758 0.610Mk3 0.824

Purchase
intention

Pint1 0.893
0.930 0.931 0.817Pint2 0.889

Pint3 0.929

Satisfaction
Sat1 0.891

0.913 0.913 0.777Sat2 0.888
Sat3 0.865
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The construct validity and reliability of the measurement scale were analyzed through
Confirmatory Factor Analysis (CFA) using the Amos 28 software. The obtained outcomes
showed an adequate model fit for the refined measurement scale: χ2/df = 2.208 (p < 0.001);
CMIN = 1461.493; GFI = 0.861; NFI = 0.922; TLI = 0.950; RMR = 0.054; RMSEA = 0.050;
CFI = 0.955, thus achieving adequate values [55]. The obtained results of the CFA analysis
show the validity of the proposed measurement scale and report a nine-factor solution in-
cluding the quality of UPF products, ability to save time, low affordable price and effortless
preparation, as well as convenience, hedonic nature, marketing strategies, satisfaction and
purchase intention (Table 5). Figure 2 shows the results of the CFA model.

Table 5. Proposal of the final scale.

Construct Code Items

Quality
Qual2 Ultra-processed food products have a high quality
Qual3 Ultra-processed food products offer a reliable and trustworthy quality
Qual4 Ultra-processed food products are safe

Saves time

Time1 Since I am always under time pressure, I try to save time while cooking
Time2 When eating at home, I prefer to cook and eat meals that can be prepared quickly
Time3 Preferably, I spend as little time as possible cooking and on meal preparation
Time4 I try to do my food shopping as quickly as possible
Time5 I do not like to spend too much time shopping for food

Low price

Price1 Ultra-processed food products are not expensive
Price2 Ultra-processed food products offer a good price-quality relationship
Price3 In the food sector, I consider ultra-processed foods a good purchase
Price4 Ultra-processed food products offer high value compared to their price
Price5 Ultra-processed food products offer the best quality for the best price

Effortless
preparation

Effor1 I do not want to think about what to cook for a long time
Effor2 I try to minimize the mental effort when cooking and preparing meals
Effor3 Cooking means mental effort, which I try to avoid if possible
Effor4 The less energy I need to cook and to prepare a meal, the better
Effor5 Cooking means physical effort, which I try to avoid if possible
Effor6 At home, I preferably eat meals that can be prepared quickly

Convenience
Conv1 Ultra-processed food products are convenient and save time
Conv2 Ultra-processed food products are a good last-minute meal solution
Conv3 Ultra-processed food products are easy to prepare

Hedonism

Hed1 Ultra-processed food products look nice
Hed2 Ultra-processed food products are attractive and appealing
Hed3 Eating ultra-processed food products is a very pleasant experience
Hed4 Ultra-processed food products taste good
Hed5 All the senses are involved when eating ultra-processed food products
Hed6 In general terms, I believe that ultra-processed food products have a pleasant texture
Hed7 Eating ultra-processed food products is related with pleasant tastes, smells and seeing

Marketing
strategies

Mk2 I often purchase ultra-processed food products because they have frequent sales
promotions and price reductions

Mk3 When purchasing ultra-processed food products, information from advertising helps me
to make better buying decisions

Purchase
intention

Pint1 I would purchase ultra-processed food products in the future
Pint2 I am likely to purchase ultra-processed food products in the next months
Pint3 The likelihood that I would purchase ultra-processed food products is high

Satisfaction
Sat1 Ultra-processed food products meet my expectations
Sat2 When I eat ultra-processed food products, I’m satisfied with the experience
Sat3 Ultra-processed food products satisfy my needs and desires
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4.3. Evaluation of the Nomological Validity

The nomological validity of the measurement scale was examined to evaluate whether
the first-order constructs—the quality of UPF products, ability to save time, low affordable
price, effortless preparation, convenience, hedonic nature and marketing strategies—could
construct the second-order constructs—satisfaction and purchase intention—at a statistical
significance level, according to [59]. The results obtained by the Confirmatory Factor Analy-
sis (CFA) confirm that the standardized factor loadings of the first-order constructs achieve
values greater than 0.70 at the significance level p < 0.05, thus indicating nomological
validity [59].

5. Discussion

Despite the increasing consumption of UPF products among individuals, no scale
was available to measure this phenomenon properly. This is the key motivation of the
present research, which develops and validates a scale to measure the consumption and
demand of UPF products. Specifically, the present research has developed a scale that
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quantitatively assesses UPF product acceptance and consumption constructs. The dimen-
sions and scale items were conceptually based on the previous relevant literature. The
item development and content validity were examined through an experts’ discussion and
then statistically and empirically analyzed through Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA). Then, the obtained scale was validated in terms of
construct reliability, convergent validity and discriminant validity.

Likewise, regarding the research question of whether it is possible to develop a
measurement scale on the acceptance and consumption of UPFs, the answer would be
“yes”; further, regarding the research question of which dimensions could be included in
this measurement scale, the answer would be “the quality of ultra-processed food products,
ability to save time, low affordable price, effortless preparation, convenience, hedonic
nature, marketing strategies, satisfaction and purchase intention”. Therefore, the obtained
results indicate that the proposed constructs could be considered relevant factors in the
acceptance and consumption of UPF products.

5.1. Theoretical and Managerial Contributions

The present study yields three theoretical contributions. First, this research has a
novelty in developing and validating a scale for measuring the consumption and acceptance
of UPF products, being its major theoretical contribution. More precisely, this study is
a first attempt to develop an integrative multidimensional scale for the acceptance and
consumption of UPF products, since a systematic or valid scale was unavailable before. The
second theoretical contribution of the present study is that validating a measurement scale
on the acceptance and consumption of UPF products raises relevant questions like what
the most relevant items in UPF consumption are or what the main motivations that drive
the consumption of UPFs. Finally, the factors or dimensions reported here can be used to
assess why individuals demand, consume and accept UPF products, despite other healthier
food alternatives being available in the marketplace. In general terms, the 37-question scale
allows the researcher to assess consumers’ UPF product’s tendency in applied research in
the consumer science area, digging deeper into the food consumers’ attitudes.

Some managerial implications could be derived from the present research. Research
findings highlight that food marketers should better understand consumer motivations
when demanding and consuming these food products, and this study provides marketers
and food companies with a validated instrument to assess consumers’ acceptance and
consumption of UPF products. Researchers can also use this scale as a marketing tool to
analyze consumer groups and segment the market to develop different marketing strategies
targeting different consumer groups. Furthermore, the findings highlight that UPFs can be
applied before or after experiencing specific UPF products, thus offering greater flexibility
to the researcher.

5.2. Research Limitations and Further Research

The present research is not free from limitations. First, the present study proposes
and develops a scale for measuring the acceptance and consumption of UPFs as a whole;
however, several product categories can be considered UPFs, such as cookies, snacks,
instant soup, processed meat, and burgers. Therefore, further studies could consider
different product categories, which may influence consumer acceptance and behavior.
In the second place, the data utilized in the present study for validation were collected
from one country, meaning that the results’ generalizability can be limited. Secondly,
considering the increasing growth in UPF consumption, further research is recommended
to segment consumers in terms of the benefits sought in ultra-processed food consumption.
Furthermore, considering that for scale development research it is recommended to shorten
the scale length as much as possible to ensure that interviewees’ engagement is maintained,
reducing the length of the UPF scale to less than 37 questions is a challenge that has to be
taken into account in future research.



Foods 2024, 13, 1481 13 of 15

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/foods13101481/s1, Questionnaire.

Author Contributions: Research conceptualization and methodology, C.C.-P., investigation and
methodology, S.R.; writing and draft preparation, C.C.-P.; sampling and research fieldwork, J.O.-G.
All authors have read and agreed to the published version of the manuscript.

Funding: The present research has been funded by Catedra Luis Fernández Somoza, for the Inter-
nationalization of Research Studies on the area of Economics and Business Administration, of the
University of A Coruña (Spain).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The original contributions presented in the study are included in the
article/Supplementary Material, further inquiries can be directed to the corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest. The research funders had no role in
the design of the study, data collection and data analysis.

References
1. Monteiro, C.A.; Cannon, G.; Levy, R.B.; Claro, R.M.; Moubarac, J.-C. The Food System. Processing. The big issue for disease, good

health, well-being. World Nutr. J. 2012, 3, 527–569.
2. Ares, G.; Vidal, L.; Allegue, G.; Giménez, A.; Bandeira, L.; Moratorio, X.; Molina, V.; Curutchet, M.R. Consumers’ conceptualization

of ultra-processed foods. Appetite 2016, 105, 611–617. [CrossRef] [PubMed]
3. Willett, W.; Rockström, J.; Loken, B.; Springmann, M.; Lang, T.; Vermeulen, S.; Murray, C.J. Food in the anthropocene: The

EAT–lancet commission on healthy diets from sustainable food systems. Lancet 2019, 393, 447–492. [CrossRef] [PubMed]
4. Hartmann, C.; Furtwaengler, P.; Siegrist, M. Consumers’ evaluation of the environmental friendliness, healthiness and naturalness

of meat, meat substitutes, and other protein-rich foods. Food Qual. Prefer. 2022, 97, 104486. [CrossRef]
5. Monteiro, C.A. Nutrition and health. The issue is not food, nor nutrients, so much as processing. Public Health Nutr. 2009,

12, 729–731.
6. Monteiro, C.A.; Cannon, G.; Levy, R.B.; Moubarac, J.C.; Louzada, M.L.; Rauber, F. Ultra-processed foods: What they are and how

to identify them. Public Health Nutr. 2019, 22, 936–941. [CrossRef] [PubMed]
7. Knorr, D.; Watzke, H. Food processing at a crossroad. Front. Nutr. 2019, 6, 85. [CrossRef]
8. Slimani, N.; Deharveng, G.; Southgate, D.A.; Biessy, C.; Chajes, V.; van Bakel, M.M.E. Contribution of highly industrially processed

foods to the nutrient intakes and patterns of middle-aged populations in the European Prospective Investigation into Cancer and
Nutrition study. Eur. J. Clint. Nutr. 2009, 63, 206–225. [CrossRef] [PubMed]

9. Fellows, P. Food and Agriculture Organization of the United Nations. In Food and Agriculture Organization of the United Nations,
Agricultural Support Systems Division; FAO: Rome, Italy, 2004.

10. Petrus, R.R.; Sobral, J.A.; Tadini, C.C.; Gonçalves, C.B. The NOVA classification system: A critical perspective in food science.
Trends Food Sci. Technol. 2021, 116, 603–608. [CrossRef]

11. EUFIC. The European Food Information Council. Processed Food: What Is the Purpose of Food Processing? European Food Information
Council: Brussels, Belgium, 2019.

12. Aguirre, A.; Borneo, M.T.; El Khori, S.; Borneo, R. Exploring the understanding of the term “ultra-processed foods” by young
consumers. Food Res. Int. 2019, 115, 535–540. [CrossRef] [PubMed]

13. Mialon, M.; Sêrodio, P.; Scagliusia, F.B. Criticism against the NOVA classification: Who are the protagonists? World Nutr. J. 2019,
9, 26596. [CrossRef]

14. Canella, D.S.; Levy, R.B.; Martins, A.P.; Claro, R.M.; Moubarac, J.-C.; Baraldi, L.G. Ultra-processed food products and obesity in
Brazilian households (2008–2009). PLoS ONE 2014, 9, 92752. [CrossRef]

15. Kim, H.; Hu, E.A.; Rebholz, C.M. Ultra-processed food intake and mortality in the USA: Results from the Third National Health
and Nutrition Examination Survey. Public Health Nutr. 2019, 22, 1777–1785. [CrossRef]

16. Sánchez-Siles, L.; Roman, S.; Fogliano, V.; Siegrist, M. Naturalness and healthiness in “ultra-processed foods”: A multidisciplinary
perspective and case study. Trends Food Sci. Technol. 2022, 129, 667–673. [CrossRef]

17. Moran, A.J.; Khandpurc, N.; Polacsek, M.; Rimm, E.B. What factors influence ultra-processed food purchases and consumption in
households with children? A comparison between participants and nonparticipants in the Supplemental Nutrition Assistance
Program (SNAP). Appetite 2019, 134, 1–8. [CrossRef] [PubMed]

18. Brunsø, K.; Bredahl, L.; Grunert, K.G.; Scholderer, J. Consumer perception of the quality of beef resulting from various fattening
regimes. Livest. Prod. Sci. 2005, 94, 83–93. [CrossRef]

19. Candel, M. Consumer’s convenience orientation towards meal preparation. Conceptualization and measurement. Appetite 2001,
36, 15–28. [PubMed]

20. Scholliers, P. Convenience foods. What, why, and when. Appetite 2015, 94, 2–6.

https://www.mdpi.com/article/10.3390/foods13101481/s1
https://www.mdpi.com/article/10.3390/foods13101481/s1
https://doi.org/10.1016/j.appet.2016.06.028
https://www.ncbi.nlm.nih.gov/pubmed/27349706
https://doi.org/10.1016/S0140-6736(18)31788-4
https://www.ncbi.nlm.nih.gov/pubmed/30660336
https://doi.org/10.1016/j.foodqual.2021.104486
https://doi.org/10.1017/S1368980018003762
https://www.ncbi.nlm.nih.gov/pubmed/30744710
https://doi.org/10.3389/fnut.2019.00085
https://doi.org/10.1038/ejcn.2009.82
https://www.ncbi.nlm.nih.gov/pubmed/19888275
https://doi.org/10.1016/j.tifs.2021.08.010
https://doi.org/10.1016/j.foodres.2018.09.059
https://www.ncbi.nlm.nih.gov/pubmed/30599975
https://doi.org/10.26596/wn.201893176-240
https://doi.org/10.1371/journal.pone.0092752
https://doi.org/10.1017/S1368980018003890
https://doi.org/10.1016/j.tifs.2022.11.009
https://doi.org/10.1016/j.appet.2018.12.009
https://www.ncbi.nlm.nih.gov/pubmed/30550893
https://doi.org/10.1016/j.livprodsci.2004.11.037
https://www.ncbi.nlm.nih.gov/pubmed/11161342


Foods 2024, 13, 1481 14 of 15

21. Andreyeva, T.; Long, M.W.; Brownell, K.D. The impact of food prices on consumption: A systematic review of research on the
price elasticity of demand for food. Am. J. Public Health 2010, 100, 216–222. [CrossRef] [PubMed]

22. Lee, J.H.; Ralston, R.A.; Truby, H. Influence of food cost on diet quality and risk factors for chronic disease: A systematic review.
Nutr. Diet 2011, 68, 248–261. [CrossRef]

23. Mayne, S.L.; Auchincloss, A.H.; Michael, Y.L. Impact of policy and built environment changes on obesity-related outcomes: A
systematic review of naturally occurring experiments. Obes. Rev. 2015, 16, 362–375. [CrossRef] [PubMed]

24. Wiggins, S.; Keats, S.; Han, E.; Shimokawa, S.; Alberto, J.; Hernández, V. The Rising Cost of a Healthy Diet: Changing Relative Prices
of Foods in High Income and Emerging Economies; Overseas Development Institute: London, UK, 2015; pp. 1–69.

25. Poti, J.M.; Braga, B.; Qin, B. Ultra-processed food intake and obesity: What really matters for health-processing or nutrient
content? Curr. Obes. Rep. 2017, 6, 420–431. [CrossRef]

26. Man, D.; Fullerton, E. Single drop depositors. An aid to production of chilled ready meals. In Process Engineering in the Food
Industry, Convenience Foods Quality Insurance; Field, R.W., Howell, J.A., Eds.; Elsevier Science Publishers Ltd.: London, UK, 1990.

27. Brunner, T.A.; Van der hors, K.; Siegrist, M. Convenience food products. Drivers for consumption. Appetite 2010, 55, 498–506.
[CrossRef]

28. Botonaki, A.; Mattas, K. Revealing the values behind convenience food consumption. Appetite 2010, 55, 629–638. [CrossRef]
29. Brown, L.G. Convenience: Definition, structure, and application. J. Mark. Manag. 1992, 6, 13–19.
30. Scholderer, J.; Grunert, K.G. Consumers, food and convenience: The long way from resource constraints to actual consumption

patterns. J. Econ. Psychol. 2005, 26, 105–128. [CrossRef]
31. Furst, T.; Connors, M.; Bisogni, C.A.; Sobal, J.; Falk, L.W. Food choice: A conceptual model of the process. Appetite 1996, 6, 247–265.

[CrossRef] [PubMed]
32. Warde, A. Convenience food: Space and timing. Br. Food. J. 1999, 101, 518–527. [CrossRef]
33. Pereira-Machado, P.; Moreira-Claro, R.; Silva-Canella, D.; Mori-Sarti, F.; Bertazzi-Levy, R. Price and convenience: The influence of

supermarkets on consumption of ultra-processed foods and beverages in Brazil. Appetite 2017, 116, 381–388. [CrossRef] [PubMed]
34. Brunsø, K.; Scholderer, J.; Grunert, K.G. Testing relationships between values and food-related lifestyle. Results from two

European countries. Appetite 2004, 43, 195–205. [CrossRef]
35. Bleakley, A.; Ellithorpe, M.E.; Jordan, A.B.; Hennessy, M.; Stevens, R. A content analysis of sports and energy drink advertising.

Appetite 2022, 174, 106010. [CrossRef]
36. Fardet, A.; Rock, E. Ultra-processed foods: A new holistic paradigm? Trends Food Sci. Technol. 2019, 93, 174–184. [CrossRef]
37. David, I.A.; Krutman, L.; Fernández-Santaella, M.C.; Andrade, J.R.; Andrade, E.B.; Oliveira, L.; Pereira, M.G.; Gomes, F.S.;

Gleiser, S.; Oliveira, J.M.; et al. Appetitive drives for ultra-processed food products and the ability of text warnings to counteract
consumption predispositions. Public Health Nutr. 2018, 21, 543–557. [CrossRef]

38. Schnabel, L.; Kesse-Guyot, E.; Allès, B.; Touvier, M.; Srour, B.; Hercberg, S.; Buscail, C.; Julia, C. Association between Ultrapro-
cessed Food Consumption and Risk of Mortality among Middle-aged Adults in France. JAMA Intern. Med. 2019, 179, 490–498.
[CrossRef] [PubMed]

39. Glanz, K.; Bader, M.D.M.; Iyer, S. Retail grocery store marketing strategies and obesity. Am. J. Prev. Med. 2012, 42, 503–512.
[CrossRef] [PubMed]

40. Cohen, D.A.; Babey, S.A. Contextual influences on eating Behaviors: Heuristic processing and dietary choices. Obes. Rev. 2012, 13,
766–779. [CrossRef] [PubMed]

41. Tuorila, H. Sensory perception as a basis of food acceptance and consumption. In Consumer-Led Food Product Development;
Woodhead Publishing Limited: Sawston, UK, 2007.

42. Stranieri, S.; Ricci, E.C.; Banterle, A. Convenience food with environmentally-sustainable attributes: A consumer perspective.
Appetite 2017, 116, 11–20. [CrossRef] [PubMed]

43. Devia, G.; Forli, S.; Vidal, L.; Curutchet, M.R.; Ares, G. References to home-made and natural foods on the labels of ultra-processed
products increase healthfulness perception and purchase intention: Insights for policy making. Food Qual. Prefer. 2021, 88, 104110.
[CrossRef]

44. Hieke, S.; Kuljanic, N.; Pravst, I.; Miklavec, K.; Kaur, A.; Brown, K.A.; Egan, B.M.; Pfeifer, K.; Gracia, A.; Rayner, M. Prevalence of
nutrition and health-related claims on pre-packaged foods: A five-country study in Europe. Nutrients 2016, 8, 137. [CrossRef]
[PubMed]

45. Christoforou, A.; Dachner, N.; Mendelson, R.; Tarasuk, V. Front-of-package nutrition references are positively associated with
food processing. Public Health Nutr. 2018, 21, 58–67. [CrossRef] [PubMed]

46. Yoo, B.; Donthu, N.; Lee, S. An examination of selected marketing mix elements and brand equity. J. Acad. Mark. Sci. 2000, 28,
195–211. [CrossRef]

47. Stanton, W.J.; Etzel, M.J.; Walter, B.J. Fundamentos de Marketing, 13th ed.; McGraw-Hill: Mexico City, Mexico, 2004.
48. Buckley, M.; Cowan, C.; McCarth, M. The convenience food market in Great Britain convenience food lifestyle (CFL) segments.

Appetite 2007, 49, 600–617. [CrossRef]
49. Oliver, R.L. Satisfaction: A Behavioural Perspective on the Consumer; McGraw-Hill: New York, NY, USA, 1997.
50. Bolton, R.N.; Drew, J.H. A Multistage Model of Customers’ Assessments of Service Quality and Value. J. Consum. Res. 1991, 17,

375–384. [CrossRef]

https://doi.org/10.2105/AJPH.2008.151415
https://www.ncbi.nlm.nih.gov/pubmed/20019319
https://doi.org/10.1111/j.1747-0080.2011.01554.x
https://doi.org/10.1111/obr.12269
https://www.ncbi.nlm.nih.gov/pubmed/25753170
https://doi.org/10.1007/s13679-017-0285-4
https://doi.org/10.1016/j.appet.2010.08.017
https://doi.org/10.1016/j.appet.2010.09.017
https://doi.org/10.1016/j.joep.2002.08.001
https://doi.org/10.1006/appe.1996.0019
https://www.ncbi.nlm.nih.gov/pubmed/8800481
https://doi.org/10.1108/00070709910279018
https://doi.org/10.1016/j.appet.2017.05.027
https://www.ncbi.nlm.nih.gov/pubmed/28526478
https://doi.org/10.1016/j.appet.2004.05.001
https://doi.org/10.1016/j.appet.2022.106010
https://doi.org/10.1016/j.tifs.2019.09.016
https://doi.org/10.1017/S1368980017003263
https://doi.org/10.1001/jamainternmed.2018.7289
https://www.ncbi.nlm.nih.gov/pubmed/30742202
https://doi.org/10.1016/j.amepre.2012.01.013
https://www.ncbi.nlm.nih.gov/pubmed/22516491
https://doi.org/10.1111/j.1467-789X.2012.01001.x
https://www.ncbi.nlm.nih.gov/pubmed/22551473
https://doi.org/10.1016/j.appet.2017.04.015
https://www.ncbi.nlm.nih.gov/pubmed/28428152
https://doi.org/10.1016/j.foodqual.2020.104110
https://doi.org/10.3390/nu8030137
https://www.ncbi.nlm.nih.gov/pubmed/26950149
https://doi.org/10.1017/S1368980017001057
https://www.ncbi.nlm.nih.gov/pubmed/29227216
https://doi.org/10.1177/0092070300282002
https://doi.org/10.1016/j.appet.2007.03.226
https://doi.org/10.1086/208564


Foods 2024, 13, 1481 15 of 15

51. Halstead, D.; Hartman, D.; Schmidt, S.L. Multisource Effects on the Satisfaction Formation Process. J. Acad. Mark. Sci. 1994, 22,
114–129. [CrossRef]

52. Westbrook, R.A. Product-Consumption-Based Affective Responses and Postpurchase Processes. J. Mark. Res. 1987, 24, 258–270.
[CrossRef]

53. Devellis, R. Scale Development, Theory and Applications; Sage Publications: Thousand Oaks, CA, USA, 2003.
54. Netemeyer, R.; Bearden, W.; Sharma, S. Scaling Procedures; Sage Publications: Thousand Oaks, CA, USA, 2003.
55. Hair, J.; Anderson, R.; Tatham, R.; Black, W. Multivariate Data Analysis; Pearson: Upper Saddle River, NJ, USA, 2010.
56. Fabrigar, L.R.; Wegener, D.T.; MacCallum, R.C.; Strahan, E.J. Evaluating the use of Exploratory Factor Analysis in Psychological

Research. Psychol. Methods 1999, 4, 272–299. [CrossRef]
57. Anderson, J.C.; Gerbing, D.W. Structural equation modeling in practice: A review and recommended two-step approach. Psychol.

Bull 1998, 103, 411–423. [CrossRef]
58. Fornell, C.; Larcker, D.F. Evaluating structural equation models with unobservable variables and measurement error. J. Mark.

1981, 18, 39–50. [CrossRef]
59. Bollen, K.A. Structural Equations with Latent Variables; John Wiley & Sons Inc.: New York, NY, USA, 1989.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1177/0092070394222002
https://doi.org/10.1177/002224378702400302
https://doi.org/10.1037/1082-989X.4.3.272
https://doi.org/10.1037/0033-2909.103.3.411
https://doi.org/10.1177/002224378101800104

	Introduction 
	Conceptual Background 
	The Concept and Consumption of UPFs 
	Product Perceived Quality 
	Time-Saving 
	Low Price/Affordability 
	Effortless 
	Convenience 
	Hedonism 
	Marketing Strategies 
	Purchase Intention 
	Satisfaction 


	Empirical Research Design 
	Sampling and Fieldwork 
	Data Analysis 

	Results 
	Scale Proposal and Refinement through EFA 
	Scale Validation through CFA 
	Evaluation of the Nomological Validity 

	Discussion 
	Theoretical and Managerial Contributions 
	Research Limitations and Further Research 

	References

