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Abstract
Background: Due to the effects that chemical and inorganic foods have on the human body system and
cause a variety of diseases, including cancer, the use of functional foods is highly recommended for
people. In this study, the attitudinal factors affecting the acceptance of functional dairy foods by urban
consumers in Rasht, located in Guilan province, have been investigated.

Methods: Data were obtained from 223 households in Rasht City, Northern Iran. Structural Equation
Modeling (SEM) was used to investigate the effects of the general components of purchasing, the
bene�ts of functional dairy food, the need of functional dairy foods, con�dence in functional dairy foods,
safety of functional dairy foods, health consciousness and healthy lifestyle, components on the
willingness to buy of functional dairy foods.

Results: The components of attitude towards healthy lifestyle and the general components of purchasing
were the most effective factors in determining the acceptance of functional dairy foods by the
households of Rasht City.

Conclusions: Lifestyle changes and promotion of healthy lifestyle among urban consumers will increase
the acceptance of functional dairy foods in Iran.

Background
Health is one of the frequently mentioned motivations when consumers make their food choices [37, 53].
The term was �rst coined in Japan in 1994 and functional foods were considered as ‘‘food products
forti�ed with special constituents that possess advantageous physiological effects” [35]. According to
The International Life Sciences Institute [3], functional foods are those that include a variety of relevant
components to improve health status or reduce the risk (non-prevention) of the disease. When forti�ed
with special constituents, some of the functional foods can not only enhance physiological functions but
also reduce disease risks, resulting in improved physical and mental well-being of men and women [36,
52, 39, 45]. Functional foods thus represent an important growth category for the commercial sector in
many countries around the world [50]. Diplock et al. [17] gave a widely adopted working de�nition, which
describes a functional food as a food that “affect[s] bene�cially one or more target functions of the body,
beyond adequate nutritional effects, in a way that is relevant to either an improved state of health and
wellbeing and/or reduction of risk of disease.”

The steady increase in life expectancy, the desire of older people for improved quality of their later lives,
and the increasing cost of healthcare are the main reasons that explain why there is an increasing
demand for functional foods designed to confer health bene�ts [45–46]. Bimbo et al. [9] estimate the
market value for food with health claims at $168 billion in 2013, with an annual average growth rate of
8.5%, and it is forecasted to exceed $300 billion by 2020. Nearly 90% of American adults acknowledge
the bene�ts of functional food. Food companies attracted by this potential have been investing in the
development of new nutritionally modi�ed and functional products [32]. In Iran, the demand of functional
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dairy foods and the opportunities of development on the market seem to be quite favorable and the
awareness of the consumers is relatively high.

In addition to the commercial sector, the academic and governmental sectors have also focused on
functional food development over the past decade. Numerous studies indicate that consumers are
increasingly re�ective in matters of health and willingness to adopt health-oriented changes in their
eating habits [41, 44, 48]. There are more and more consumers believing that foods contribute directly to
their health [40, 62]. However, the absence of a universally accepted de�nition is one of the major
di�culties encountered in assessing the potential health bene�ts from such foods [10, 38, 27, 47]. Human
food choice is a function of a multitude of in�uences. Such a complex food choice process in�uences
food production systems and consumers’ nutrient intake as it determines what foods consumers buy and
eat [19].

Several factors in�uence the choice of speci�c types of goods by consumers. Knowing more about these
factors and their impact on purchasing choices will help policymakers move towards maximizing
consumer satisfaction and boosting the market. The mechanisms of functional food choice are similar to
the choice of the so-called conventional food products, but there might be differences in the perceptions
of the bene�ts of using functional foods [56–57]. With recent advancements in modern food science and
technology, the food industry can now provide increasingly sophisticated methods for controlling and
altering the physical structure and the chemical composition of a food product.

Functional foods promise improved health, better well-being, or enhanced functioning of physiological
processes. The importance placed on one’s health is correlated with the intention to purchase functional
foods [55]. Consumers’ beliefs in the health bene�ts of functional foods constitute an important factor
affecting acceptance of these products [58]. Therefore, people concerned about their health should be
more interested in functional foods [23].

Increasingly a�uent and ageing populations have become more concerned with protecting their health
through diet. Consumers’ acceptance of the concept of functional foods and a better understanding of its
determinants are widely recognized as key success factors in successfully negotiating market
opportunities and consumer-led market orientation [2, 21, 24, 58, 59, 61]. As a consequence, there is a
growing number of studies addressing cognitive, motivational, and attitudinal determinants of
consumers’ acceptance of functional foods and/or their willingness to use them in different countries [7–
8, 16, 22, 30, 31, 34–43, 56–57–58].

However, none of these studies examined all the attitude components simultaneously. Moreover, there is
a research gap regarding the context of Iran as all these studies were carried out in other countries (e.g.
Hungary, Italy, Germany). This research analyses the impact of different attitude components on the
consumption and acceptance of functional dairy foods in Iran, taking into account all the known
components in previous studies and using the structural equation approach.
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Despite much research into functional foods, not all people in a community are prepared to accept these
foods. It is important to investigate whether or not local consumers with varying levels of health
consciousness and contradictory healthy lifestyles will have diverse attitudes toward functional foods
and will differ in their willingness to use for functional dairy products. The �ndings are hoped to provide
some recommendations to the marketing agents in the functional dairy foods industry to develop
marketing strategies and facilitate these products consumption in the society.

Therefore, this study investigated the prominent attitude components affecting the consumption of
functional dairy foods among urban Iranian consumers. The functional dairy foods used in this study
were as follows:

(1) Milk enriched with vitamin D. Vitamin D is a fat-soluble bioactive vitamin, which is sensitive to light,
heat and oxygen [6].

(2) Probiotic yogurt. Probiotic yogurt is among the most popular probiotic products [33, 54]. Nowadays,
probiotics are included in many products in order to promote the growth of probiotics consumption.
Therefore, incorporation of probiotics into fermented milks such as yogurt, especially those containing
probiotic bacteria, would potentially lead to a healthier product. It is argued that prebiotics may aid
survival of probiotics in fermented milks during processing and storage [11].

(3) Probiotic cheese (Cheddar cheese). Cheddar cheese may offer certain advantages over yogurt-type
products in terms of delivery of viable probiotics, such as the reduced acidity of the cheese compared to
yogurt environments and the high fat content and texture of Cheddar cheese may offer protection to the
microorganisms during passage through the gastrointestinal tract (GIT) [51].

Theoretical Framework
The conceptual framework of this study is shown in Fig. 1. The attitudinal components used in this study
are: general purchasing component, bene�ts of functional dairy foods, need of functional dairy foods,
con�dence in functional dairy foods, safety of functional dairy foods, health consciousness and healthy
life style.

The hypotheses considered in the study are as follows:

H1. The general purchasing component has a positive and signi�cant effect on the acceptance of
functional dairy foods.

H2. The bene�ts of functional dairy foods component have a positive and signi�cant effect on the
acceptance of functional dairy foods.

H3. The necessity of the functional dairy foods component has a positive and signi�cant effect on the
acceptance of functional dairy foods.
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H4. The con�dence in functional dairy foods component has a positive and signi�cant effect on the
acceptance of functional dairy foods.

H5. The Safety of functional dairy foods component has a positive and signi�cant effect on the
acceptance of functional dairy foods.

H6. The health consciousness component has a positive and signi�cant effect on the acceptance of
functional dairy foods.

H7. The healthy lifestyle component has a positive and signi�cant effect on the acceptance of functional
dairy foods.

Methods
In order to achieve the study goals, a questionnaire was used as the research tool. Face-to-face interview
with 223 local residents in Rasht City during July 2016 used for data collection.

In the �rst part of the questionnaire, individual characteristics such as gender, education, occupation,
number of family members, income, and age were included. In the second part, the items of different
attitude components (i.e. general purchasing component, bene�ts of functional dairy foods, necessity of
functional dairy foods, con�dence in functional dairy foods, safety of functional dairy foods, health
consciousness and healthy lifestyle) were addressed.

To assess the reliability of the questionnaire, 30 pretest questionnaires were completed. Moreover, 10
experts were consulted and their views were applied in the questionnaire. The duration of the interviews
was 15–30 minutes, and questions were provided in Persian language. Before interviewing respondents,
the purpose of the research was explained to them and their agreement was received.

Using Structural Equation Model (SEM) technique provides more advantage for parameter estimation and
model testing than �rst generation techniques such as factor analysis, principal component analysis and
regression analysis as it has a “holistic fashion” [30, 25]. In this study Smart-PLS was used as software.
Since the research is an early stage assessment of functional dairy foods acceptance and all items in the
data are not normally distributed (p < 0.01 based on Kolmogorov–Smirnov’s test), the partial least
squares (PLS) is the most appropriate method for this study [25–26]. It is also suggested to use PLS-SEM
when predicting key target constructs, or identifying key driver constructs [25].

SEM is mostly considered as synonymous with covariance-based SEM, which is well known and
commonly preferred. But it falls short for small data sets, which cannot satisfy its assumptions. PLS-
SEM does not have strict assumptions such as distribution, sample size and measurement scale. So, it
enables research with small data sets [49, 60].

Especially for the indicators which are formative in nature, CB-SEM appears to be more problematic than
PLS-SEM [15]. The PLS-SEM modeling algorithm presents the outer and inner estimation stages. Thus,
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PLS-SEM analysis is completed in two consecutive steps. In the �rst step, the assessment of
measurement model is performed. A number of non-parametric assessment criteria such as construct
reliability (> 0.6), outer loadings (> 0.7), indicator reliability (0.5), and average variance extracted (0.5)
must be satis�ed to prove that the measurement model can be used in the structural model [5]. In the
second step, results of the structural model are evaluated. With this purpose, bootstrapping and
blindfolding procedures are advised. These procedures provide R2 measures, and the level and the
signi�cance of path coe�cients [13, 25].

Results And Discussion
Table 1 shows the descriptive statistics of individuals' demographics.

Table 1
Socio-demographics of the respondents (n = 223)

Variable De�nition Frequency (%) Mean Std. Dev.

Gender Male

Female

71.4

28.6

-

-

-

-

Education Illiterate

Lower than diploma

Diploma

Associate degree

Bachelor

MA

PhD

0.89

13

39.4

12.1

26.4

7.17

0.89

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Occupation Expert

Self-employed

Employee

Housewife

Manual worker

Unemployed

12.1

42.15

15.6

9.8

6.72

13.4

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Family size Number of family members - 3.65 1.078

Age In years - 36.39 33.904
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Various factors affect the willingness of urban consumers to buy functional dairy foods. Several
components were used in the questionnaire. Descriptive statistics of components used in estimating the
PLS model were shown in Table 2.

Table 2
Descriptive statistics of attitude components.

Component Average S.D. Max. Min.

General purchasing component (GPC) 13.71 0.23 17 1

Bene�ts of functional dairy foods (BF) 13.03 0.20 16 0

Necessity of functional dairy foods (NF) 6.07 0.12 8 1

Con�dence in functional dairy foods (CF) 8.82 0.19 12 0

Safety of functional dairy foods (SF) 8.38 0.19 12 0

Health consciousness (HC) 9.89 0.16 12 2

Healthy lifestyle (HL) 6.32 012 8 0

Willingness to use functional dairy foods (WF) 0.56 0.03 1 0

Outer loadings, composite reliability (CR), average variance extracted (AVE), and discriminant validity
were assessed with the aim of measurement model assessment. In Table 3, results of CR, AVE and
discriminant validity assessment criteria for each construct are shown. Composite reliability (CR) is
above 0.7 (minimum CR is 0.717) indicating that the scales have internal consistency. Average variance
extracted (AVE) was used to test convergent validity. AVE should be higher than 0.50 so that the latent
variables explain more than half of the variance of its indicators [18, 26, 28–29]. As seen in Table 3, all
constructs meet these criteria. The AVE, CR, and Alpha values are higher than the recommended
thresholds of 0.5, 0.7, and 0.7 respectively [4, 20, 42]. This demonstrates convergent validity and validity
indicating that the constructs can be used to test the conceptual model. The result of the estimation of
path coe�cients in the structural model and the outer weights in the measurement model performed by
the SmartPLS software are shown in Fig. 2.

The path signi�cance levels were estimated using a bootstrap with 500 resamples. The R2 criteria was
used to assess the predictive capacity of the structural model (Chin, 1998). General purchasing
component (β^ = 0.253, p < 0.01), the bene�ts of functional dairy foods (β^= 0.137, p < 0.01), necessity of
functional dairy foods (β^ = 0.125, p < 0.01), con�dence in functional dairy foods (β^ = 0.221, p < 0.01),
safety of functional dairy foods (β^ = 0.198, p < 0.01), health consciousness (β^ = 0.132, p < 0.01) and
healthy lifestyle (β^ = 0.227, p < 0.01) had positive and signi�cant effect on dependent variable. Thus, all
study hypotheses were con�rmed. The results indicated that healthy lifestyle was the most important
component in explaining the willingness to use of functional dairy foods (Y) given that when this
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component increases one standardized unit, Y increases 0.227 standardized units, ceteris paribus. As R2
showed, the model explains 79.5% of the variation in willingness to use functional dairy foods.

Table 3
PLS model characteristics.

Variable CR AVE VIF P-Value

GPC 0.871 0.628 1.445 0.000

BF 0.867 0.621 1.605 0.001

NF 0.797 0.663 1.265 0.002

CF 0.850 0.654 1.607 0.000

SF 0.841 0.638 1.506 0.000

HC 0.843 0.729 1.306 0.000

HL 0.816 0.596 1.410 0.000

WF 1.000 1.000 - -

Abbreviations: GPC General purchase component, BF Bene�ts of functional dairy foods, NF Necessity of
the functional dairy foods, CF Con�dence in functional dairy foods, SF Safety of functional dairy foods,
HC Health consciousness, HL Healthy lifestyle, WF Willingness to use functional dairy foods.

Using the ‘bootstrapping method’, signi�cance of outer weights for germinal reagents was investigated.
These weights were shown in Fig. 2 and their signi�cance (t-stat) is shown in Fig. 3.

The results of the study showed that healthy lifestyle had the highest impact on the acceptance of
functional dairy foods in Iran. This �nding is in line with the results of Chen [12] and can be important for
producers and marketers involved in the production and marketing of functional dairy foods.

The next important factor in acceptance of functional dairy foods is the general purchase component.
The results suggest that the price of functional dairy foods was very important for consumers. Proper
packaging is also important for consumers. This �nding is in line with Zhu et al. [63].

Conclusions
In this study, seven attitudinal factors affecting the acceptance of functional dairy foods were studied
and their importance was prioritized. The most effective component in the acceptance of functional dairy
foods was the component of healthy lifestyle that had the highest effect. The general purchasing
component, con�dence in functional dairy foods, safety of functional dairy foods, the bene�ts of
functional dairy foods, health consciousness, and the necessity for functional dairy foods were the next
important components, respectively.
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Healthy lifestyle was identi�ed as the most important factor affecting the intake of functional foods. This
means that people who have higher life expectancy and care for a healthy lifestyle are consumers of
functional dairy foods. In other words, producers in this area can try to better understand the lifestyle of
consumers, thus planning and investing with higher returns.

Given the bene�ts of consuming these products in preventing diseases and reducing health costs at the
society level, it is suggested that government subsidies be put on the agenda to reduce the prices of these
products and increase their consumption.

The next effective components in consumption was con�dence in functional dairy foods. This means
that consumers' con�dence should increase toward these foods. Raising public awareness toward the
bene�ts of using these products and widespread advertisements in this area can increase public
con�dence in functional foods.

The safety of functional dairy foods was another component in�uencing the acceptance of such foods.
Experts should also clarify the safety of these products to prevent rumors about these products.
Providing documentaries from the place of production and displaying their production process can help
the consumers to admit and verify the safety of these products.

Most people do not have enough information about the many bene�ts of functional dairy foods.
Therefore, actions should be taken to better inform consumers about the bene�ts of these products.
Organizing conferences to explain the bene�ts of functional foods and their impact on the health of the
community can be very helpful. It is also important to organize temporary exhibitions for manufacturers
of these products, where people can directly view, test, and ultimately purchase them. Providing brochures
containing information on the bene�ts of functional dairy foods, producers, and broadcasting them in
public places will be very useful.

Another factor affecting the use of functional dairy foods is health consciousness. So it can be
concluded that the greater a person's concern for their health, the more likely they are to buy functional
dairy foods. In this context, it is essential to raise public awareness of the importance of their health and
to maintain their health by eating healthy foods.

Moreover, it is vital to strengthen research in Iran on functional foods in general and functional dairy
foods in particular. Future studies should consider the attitudes of consumers and their willingness to use
a variety of functional dairy foods that maintain their health and prevent various diseases. In the present
study, the main focus was only on the attitudes affecting the acceptance of functional dairy foods.
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Figures

Figure 1

Conceptual model for investigating the effect of attitude components.
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Figure 2

Estimated model for attitude factors affecting the acceptance of functional dairy.
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Figure 3

Signi�cance of the PLS model coe�cients.


