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ARTICLE INFO ABSTRACT

Keywords: Spanish consumers’ knowledge and attitudes towards microalgae as food were assessed using a specific ques-
Spirulina tionnaire - a total of 3084 Spanish consumers over 18 years old were considered in the current study. Overall, the
Chlorella

questionnaire revealed that there is a huge lack of knowledge on basic aspects of microalgae, especially within
the youngest respondents (18-24 years old) and for those aged over 65 years old. Approximately 85% of all
respondents scored the statement “There is a big lack of information about microalgae” with either 4 or 5 (using a 5-
point hedonic scale), demonstrating that microalgae and their potential applications are unknown to the majority
of the Spanish population. Spanish consumers consider microalgae as: (i) sustainable and environmentally
friendly, (ii) nutritious and healthy, and (iii) safe, which is of key importance for food products. The main reasons
that were given for not consuming microalgae were lack of information available on the product and lack of
consuming habit. The current study also demonstrated that increasing consumer’s knowledge on microalgae has
the potential to increase consumer choice and market shares of microalgae-enriched products. Results reported
herein could be extrapolated to other European countries, although perception and attitudes towards food can
vary depending on cultural considerations.

Functional foods
Purchase intention
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1. Introduction

Microalgae biotechnology has experienced an impressive growth
over the last couple of decades in parallel with novel large-scale pro-
duction facilities [1]. Microalgae are gaining increased significance in
the context of the European bioeconomy, as these microscopic organ-
isms can be used as sources of biomolecules that could serve as feedstock
for energy and other valuable products with applications in agriculture,
wastewater treatment, and cosmetic or pharmaceutic industries [2].
However, current production costs limit microalgae biomass applica-
tions to high-value markets, mainly for the production of foods
(including functional foods) and nutritional supplements or
nutraceuticals.

Microalgae are rich in high quality proteins, polyunsaturated fatty
acids (PUFAs) including docosahexaenoic acid (DHA) and
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eicosapentaenoic acid (EPA), and bioactive molecules with health pro-
moting properties such as phycocyanin, lutein, or astaxanthin [3]. Due
to the high content of nutrients and health-promoting compounds,
microalgae have been evaluated in several scientific publications as
innovative ingredients for the formulation of functional baked products
[4,5], beverages [6,7], pasta [8,9], and other foodstuffs [10,11].
Although the number of microalgae containing food products launched
into the market is increasing every year, microalgae products are not yet
a common food ingredient, at least in Western cultures [12]. Previous
reports suggested that the strong (generally green) colour of microalgae
together with their powdery consistency and their “marine” taste and
odour limit their incorporation into food products [13]. Moreover, the
current low microalgae production capacities make microalgae biomass
not realistically available for the food industry, which operates at higher
orders of magnitude [1]. A third reason could be the lack of knowledge
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that consumers have about microalgae and the health promoting prop-
erties attributed to their consumption. Consumers do not have access to
reliable scientific publications, and their knowledge about microalgae
depends on internet searches that generally do not provide evidence for
given health claims or link microalgae with biodiesel production,
aquaculture, and wastewater treatment.

Functional foods are one of the top trends in the food industry. These
are sold at higher prices and allow larger profit margins than conven-
tional foods. Although the acceptance of a functional food is far from
being unconditional, one of the main conditions for acceptance of a
functional food is the trustworthiness of its health claim [14]. Do con-
sumers trust (or even know) the health benefits attributed to the con-
sumption of microalgae? It is not known. Spirulina is the most cultivated
and known microalgae [15]. Do consumers know what Spirulina is, or
how it is produced? Information on consumers’ perception of and
knowledge about microalgae is lacking. The characterisation of con-
sumer perception of and attitudes towards microalgae as food will be
important to enable the development of marketing policies and promote
the production and consumption of this valuable resource.

The aim of the current paper was to fill these gaps in knowledge by
determining the knowledge that consumers have about microalgae:
what they are, how they are produced, or the health benefits attributed
to their consumption, among other issues. Moreover, the current paper
also assessed the willingness of consumers to buy (and pay more for)
microalgae containing products and determine the main reasons that
make them buy or reject microalgae containing foods. Although this
paper is limited to Spanish consumers, it provides clear evidence of the
most relevant factors influencing acceptance by the consumers.

2. Materials and methods
2.1. Questionnaire

A specific questionnaire was designed for this study. The question-
naire included 36 close-ended questions. Coded options were provided
as responses and consumers were asked to choose the option that best
reflected their opinion or behavioural pattern [16]. Briefly, questions
were divided into four sections: (i) personal data, (ii) general knowledge
about microalgae, (iii) microalgae consumption as food, and (iv) pur-
chase intention of microalgae containing foods.

Personal data included gender, age group, educational level, prov-
ince and region of residence, number of family members, and frequency
of shopping relative to other members of the family. The questionnaire
was anonymous.

General questions about microalgae included if they heard about
microalgae, if they heard about Spirulina or Chlorella, and if they know
what they are or how they are produced, among other issues. Specific
questions about microalgae as food included if they have ever eaten
microalgae or microalgae derived ingredients, if they would be willing
to eat them in the future, and a number of statements that had to be
scored using a 10-point hedonic scale from 1 (totally disagree) to 10
(totally agree) and were used to identify the main reasons to accept or
reject food products containing microalgae.

Finally, consumers were asked if they would purchase microalgae for
food and what extra price they would pay for the product in comparison
to the same product without microalgae. Then, consumers were asked to
read a short paragraph about microalgae that explained what they are,
how they are produced, their impact on the environment, and their
nutritional value (among other issues) and were asked to answer once
again if they would purchase microalgae for food and what extra price
they would pay for the product — see Supplementary Material 1.

2.2. Data collection

The questionnaire was distributed online using social media sites
namely LinkedIn, Twitter, Instagram, and Facebook by several Spanish
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universities, research institutes, associations, foundations, and by
microalgae and food producers. Sociodemographic sample characteris-
tics are given as Supplementary Material 2. A total of 3084 Spanish
consumers over 18 years old were considered in the current study. The
questionnaire was distributed in all the regions and provinces of Spain:
most of the respondents (56.9%) resided in Andalusia, Catalonia, or the
Community of Madrid, which are the most populated regions of Spain
representing 18.3, 16.7, 14.5% of the total Spanish population. Re-
sponses were received within March and May 2020.

2.3. Statistical analysis

Data were analysed using SPSS v.24 (NY, USA). All variables were
analysed by cross-tabulation and differences were considered significant
at p < 0.05 using the Chi-square test.

3. Results and discussion
3.1. General knowledge about microalgae

The first question about microalgae was: Have you heard the term
microalgae, at least once? Responses are described in Table 1. Briefly, the
percentage of consumers who answered “Yes” was higher within the age
groups 25-34 and 35-44 years old (25-44 years old), which was sta-
tistically higher than that of respondents aged 18-24 and 65 or higher (p
< 0.001). Over 90 and 80% of respondents with a Doctorate or Master
Degree heard the term microalgae at least once, against 53.8% of re-
spondents with no regulated studies who never heard about microalgae
(p < 0.001). Moreover, approximately 80% of consumers who affirmed
that they like exotic flavours answered “Yes” (p < 0.001), probably
caused by their higher predisposition to or interest in uncommon foods.
Consumers were asked a second question on general knowledge about
microalgae: Do you know what they are? Overall, more than 50% of all
respondents did not know what microalgae are (or were not sure). Re-
sults are shown in Table 1, and more detailed information provided as
Supplementary Material 3. The responses “No” and “I am not sure” were
especially frequent in consumers within the age group 18-24 years old
(p < 0.001) and in consumers with no regulated studies or with sec-
ondary or advanced level secondary education (p < 0.001). In contrast,
consumers with a Doctorate Degree, which are only a small share of the
Spanish population, were the only group that affirmed (80.4% of affir-
mative responses) knowing what microalgae are.

In terms of production, a third question was asked: Do you know how
microalgae are produced? Approximately 80% of the respondents
answered either “No” (48.2%) or “I am not sure” (29.0%) (Table 1).
Again, this value was especially high for consumers aged 18-24 years
old and also for those over 65 years old (p < 0.001). Approximately 99%
of respondents with no formal education and 85% of respondents with
secondary education degrees did not know how microalgae are pro-
duced, and only respondents with a Doctorate Degree affirmed knowing
microalgae production strategies (57.8% of affirmative responses).

In addition, despite the many applications of microalgae, which
range from biodiesel production [17] or wastewater treatment [18] to
production of high value chemicals [19], the aim of the current paper
was to assess the attitude of consumers towards microalgae when used
as food. As highlighted previously the value of microalgae as food re-
sides in the wide variety of health promoting compounds that micro-
algae synthesise. These include, but are not limited to PUFAs, proteins/
enzymes, sterols, carotenoids, vitamins, and minerals [20]. Therefore, a
fourth question on basic knowledge on microalgae, in this case focusing
on microalgae used as food, was: Do you know the health benefits of
consuming microalgae? Most of the respondents (72.2%) either did not
know or were not sure about the potential benefits of consuming
microalgae (Table 1). Approximately 50% of respondents did not know
or were not sure about what microalgae are. Only 51.8% of consumers
with a Doctorate Degree affirmed knowing the health benefits of
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consuming microalgae, which was the group that affirmed having the
highest knowledge (p < 0.001).

Overall, results demonstrated that knowledge on the basic aspects of
microalgae, namely what they are, how they are produced, and their
potential application as food is lacking. This lack of knowledge on the
basic aspects of microalgae is especially high for the youngest re-
spondents (18-24 years old) and for those aged over 65 years old.
Moreover, the educational level was the most significant factor affecting
general knowledge on microalgae. Only respondents with a Doctorate
Degree, who represent the 0.8% of the Spanish population, affirmed

Have you heard about Spirulina or Chlorella?

1.3%

36.1%

I Yes, about both (N=776)

B Yes, but only about Chlorella (N=39)
I Yes, but only about Spirulina (N=1165)
3 No (N=1119)

Do you know the health benefits of consuming microalgae?

47.1%

B Yes (N=856)
I No (N=1453)
I | am not sure (N=775)
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having knowledge on basic aspects of microalgae. However, only 57.8%
affirmed knowing how they are produced and 51.8% know the health
benefits associated to their consumption.

The number of microalgae strains that can be incorporated into foods
is limited. In the EU, microalgae must be commercialised under the
Novel Food Regulation (EU) 2015/2283, which defines a novel food as a
food that has not been consumed to any significant degree in the EU
before 15 May 1997 [15]. Because of their long history of use, the access
to the market of Spirulina and Chlorella is not subjected to this regulation
and are the most common for food applications. Spirulina is a trade name

If you have, did you know that Spirulinaand Chlorella are microalgae?

2.2%

31.2%

B Yes (N=1319)
3 No (N=618)
=3 N.A. (N=43)

Have you ever eaten microalgae or a microalgae-derived ingredient?

24.2%

9.8%

2.7%

N Yes, | eat microalgae once a week (N=83)
=3 Yes, | eat microalgae daily (N=3)

[0 Yes, | eat them occasionally (N=301)

I Yes, | tried them once but never again (N=746)
[ No (N=1127)

N | don't know (N=824)

Fig. 1. Consumption of microalgae: Spirulina and Chlorella.
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given to describe mainly two species of cyanobacteria (microalgae):
Arthrospira platensis and Arthrospira maxima. Spirulina is the most culti-
vated microalga worldwide — over 30% of microalgal biomass produc-
tion is from Spirulina [21] and is the most commonly consumed
microalgae in Europe and America. In turn, Chlorella is more common in
Asia. Most of the microalgae containing food products commercialised
in Spain contain the words “Spirulina” and/or “Chlorella” in their label
instead of “microalgae”. For this reason, in the current study, consumers
were asked: Have you heard about Spirulina or Chlorella? Answers to this
question demonstrated that the majority of consumers heard the terms
Spirulina or Chlorella. Indeed, a 25.2% of the respondents affirmed
hearing at least once about both and 37.8% affirmed hearing only about
Spirulina (Fig. 1). This demonstrates that the terms “Spirulina” and
“Chlorella” are almost as common in Spain as the term “microalgae”.
Affirmative responses were especially high for females, as 69.9% of fe-
male respondents heard speaking about one or both strains while only
54.5% of men did.

Those consumers who heard the terms Spirulina or Chlorella were
asked a second question: Did you know that Spirulina and Chlorella are
microalgae? Reponses demonstrated that two thirds (66.6%) of the re-
spondents knew that Spirulina and Chlorella were microalgae. This value
was especially high for those consumers with a Doctorate Degree and for
those aged 25-44 years old (p < 0.001) - see Supplementary Material 3.

3.2. Microalgae consumption as food

The first question regarding consumption of microalgae was: Have
you ever eaten microalgae or a microalgae-derived ingredient? Briefly,
36.7% of responses were “Yes”, 36.5% were “No”, and the remaining
26.7% of respondents did not know whether they had consumed
microalgae or not (see Supplementary Material 3). Consumers who have
never consumed microalgae were more frequent within the those aged
over 65 years old (62.1%) and within those with no regulated studies
(61.6%). Moreover, a relatively high number of consumers who dislike
exotic flavours and foods never ate microalgae (41.7%) when compared
to those who do like exotic flavours (25.8%). For those who answered
“Yes”, the majority (71.0%) said that they consumed microalgae just
once, while 28.7% consume them occasionally and only 0.2% consumed
microalgae on a regular basis. Based on the results reported herein, only
9.7 and 0.1% of the Spanish consumers consume microalgae occasion-
ally or regularly, respectively.

To better understand the low consumption of this valuable resource,
a number of questions were further formulated. In the first place, con-
sumers were asked: If you have never consumed microalgae, or you have but
you have stopped consuming them, would you be interested in consuming
them in the future? Approximately 30% of responses were affirmative,
while almost half of the total responses were “I am not sure”. This
suggests that although the current consumption level is very low, con-
sumers are likely to consume this valuable resource in the future. Con-
sumers that do not consume microalgae but would be willing to consume
microalgae in the future were more common within those that like
exotic flavours and foods (51.2%), those who live alone (37.4%), and
those aged 18-34 years old (34.5%). This information is relevant for the
development of marketing policies and to promote the consumption of
microalgae biomass (or compounds derived thereof).

In the current survey, consumers were asked to give the reasons for
consuming microalgae and to assess them using a 10-point hedonic
scale. The three most common answers suggest that Spanish consumers
consider microalgae as: (i) sustainable and environmentally friendly, (ii)
nutritious and healthy, and (iii) safe (Fig. 2). This is of key importance as
sustainability, health promoting properties, and safety are key (and
essential) for the present and future of the food industry. Microalgae are
indeed sustainable and nutritious. As highlighted in previous sections,
microalgae are a rich source of a wide variety of health promoting
properties. The statement “Microalgae are nutritious and healthy” was
positively scored by the consumers, with 75.8% of all responses ranging
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Fig. 2. Main reasons given by consumers for consuming microalgae and
microalgae-derived ingredients. Assessed using a 10-point hedonic scale.
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between 7 and 10 (using a 10-point hedonic scale). Results demonstrate
that microalgae are considered as a healthy option by most of the
Spanish consumers. This could be caused by the perception of green
foods as healthy [22], although this would need to be assessed in future
studies. When asked for more specific aspects of the nutritional value of
microalgae, results demonstrated a lack of knowledge. For example, the
composition of microalgae varies depending on several factors. There
are important differences in the major macromolecular molecules across
different phyla and between different growth stages [23]. Some micro-
algae such as Spirulina are naturally rich in protein [15] and their
commercial success comes (in part) from their high protein content.
When asked about the protein content of microalgae, responses reflected
that most of the consumers did not know that microalgae are a potential
protein source: over 60% of the consumers who assessed the statement
“Microalgae are rich in protein” scored it from 1 to 7 (using a 10-point
hedonic scale). In terms of sustainability, 75.7% of all responses
scored the statement “Microalgae are sustainable and good from the envi-
ronment” from 7 to 10 (using a 10-point hedonic scale) (Fig. 2). Prob-
ably, the green colour of (the majority of) microalgae led consumers to
consider them as an environmentally friendly product, as it is known
that green colour echoes positive environmental connotations [24,25].
This is not just due to of their green colour, several reports highlight the
sustainability of microalgae production, especially when coupled to
wastewater treatment process and absorption of carbon dioxide pro-
duced in industrial facilities [26,27].

Moreover, consumers were asked to assess the main causes limiting
consumption of microalgae. Results were surprising, as consumers did
not negatively score taste or aroma, which have been suggested as
negatively affecting the incorporation of microalgae in the past [13].
One reason could be the very low number of microalgae introduced into
commercial products, which is generally under 1%. In turn, the intense
green colour of microalgae was negatively scored: 52.3% of responses
negatively scored the statement “Their colour is too intense” from 7 to 10
(using a 10-point hedonic scale). The intense colour of microalgae is a
drawback. For this reason, previous reports aimed at masking the green
colour of microalgae-containing foods by using, for example, chocolate
[28] or by incorporating microalgae biomass into naturally green
products such as broccoli soup [7]. The most common reasons given by
Spanish consumers for not consuming microalgae are shown in Fig. 3.
Consumers highlighted that they did not know where to buy microalgae
and that they were not used to consuming them. Although algae (mac-
roalgae) have been traditionally consumed in some regions of Spain,
mainly in the North-West coast, the majority of Spanish consumers are
not used to consume algae. Moreover, although the number of food
products containing microalgae launched into the market is increasing
every year [12], the amount and variety of products currently
commercially available in Spain is still very low. Finally, it is important
to highlight the scores given to the statement “There is a big lack of in-
formation about microalgae”, which are summarised in Fig. 4. Approxi-
mately 85% of all the respondents scored this statement with either 4 or
5 (using a 5-point hedonic scale), which supports the idea that micro-
algae and their potential applications are unknown to the majority of the
Spanish population. Consumer knowledge about microalgae is likely to
be similar in other European countries.

3.3. Purchase intention of microalgae-containing foods

The current study assessed the effect of knowing the environmental
impact of microalgae production and the health benefits associated to
their consumption on both, purchase intention and the amount of money
that consumers would be willing to pay for a microalgae-enriched
product. For this reason, consumers were asked two questions: (i)
Would you eat microalgae? and (ii) What extra price would you pay for a
microalgae containing product? These questions were asked twice, before
and after reading a text which summarises some of the positive aspects
of microalgae production and consumption (shown in Materials and
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Fig. 3. Main reasons given by consumers for not consuming microalgae and
microalgae-derived ingredients. Assessed using a 10-point hedonic scale.

Methods section). Briefly, before reading the text, only 42.7% of all
respondents stated that would eat microalgae while 53.5% were not sure
(Fig. 5). After reading the text, 84.5% of all respondents would be
willing to eat microalgae-containing foods while only 1.4% said that
would not consume them. Knowing that microalgae contains health
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There is a big lack of information about microalgae

1 (N=145; 4.8%)
= 2 (N=96; 3.1%)
0 3 (N=253; 8.3%)
4 (N=654; 21.4%)
B 5 (N=1902; 62.4%)

Fig. 4. Assessment of the statement There is a big lack of information about
microalgae using a 5-point hedonic scale.

promoting compounds, and that their production is controlled and
sustainable, doubled the number of affirmative responses, demon-
strating the importance of increasing awareness about microalgae to
facilitate their consumption and commercialisation. Increasing con-
sumer’s knowledge on microalgae has the potential to increase con-
sumer choice and market shares of microalgae enriched products.
Previous reports suggested that nudging strategies as well as strategies
to reduce unfamiliarity are worthy options to increase the preference for
meat substitutes formulated using microalgae [29].

Moreover, when asked about the extra price that they would pay for
a microalgae-containing product, before reading the text, 8.9% of the
consumers stated that they would not pay an extra price while approx-
imately 40% of them would be willing to pay an extra 6-10% for the
product. After reading the text, the trend was similar, most of the con-
sumers would be willing to pay an extra 6-10% for a microalgae-
containing product, although the number of consumers that would
pay an extra 21-30% or 31-50% was doubled and tripled, respectively
(Fig. 5). Knowledge on the health benefits of a given product and on the
environmental impact of its production can affect not only the purchase
and consumption intention but also the amount of extra money that
consumers would be willing to pay. In a previous study, the preference
and willingness of French, German, and Dutch consumers to purchase
microalgae-based meat substitutes was affected by knowledge on the
health benefits of microalgae [29]. Similar results were reported by
Garcia-Segovia et al. [30], who assessed consumer perception and
acceptability of an innovative microalgae-based breadstick and
concluded that consumers would accept if the microalgae containing
product had a higher price as it was considered as healthier.

Consumers purchase behaviour and attitudes towards a functional
product depends on several factors such as the nature of the carrier
product, the type of health claim associated to such product, the func-
tional ingredient incorporated into the food, and a combination of all of
these factors [31]. Moreover, certain food matrices aid in the retention
of bioactivity during processing and digestion [32]. Thus, selection of a
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suitable delivery vehicle for health promoting properties and the use of
mild processing technologies is of key importance. For example, bread
has been suggested as ideally suited for the delivery of bioactive mole-
cules [5,33]. Furthermore, in Japan, for example, functional foods are
considered a distinct class of product and the importance of their health
promoting activity often exceeds the importance of their sensory attri-
butes [34]. However, Western cultures have a different attitude towards
functional foods and acceptance of food is more conditional, especially
with respect to taste [34]. Taste expectation and experiences were
shown to be critical factors when selecting functional foods in numerous
studies [35,36]. Overall, microalgae containing foods are well accepted
by consumers [5,7,30,37,38]. In addition, as suggested previously, the
amount of microalgae incorporated into most products is very low and
does not generally affect flavour.

In order to aid the development of microalgae enriched products,
consumers were asked one last question: In what food group(s) would you
prefer to introduce microalgae as an ingredient? The most common re-
sponses were “Baked products” followed by “Sauces and seasonings”,
“Beverages”, and “Pasta” (Table 2). Baked products such as bread were
the preferred option for all the studied age groups (except for those aged
over 65 years old, who preferred sauces and seasonings) and educational
levels (except for those with no regulated studies who preferred pasta).
Results are in line with currently available microalgae containing
products, which are mainly pasta, beverages, and baked products such
as bread or biscuits [12]. In addition, results are consistent with those
reported by Grahl et al. [39], who evaluated consumers’ (from France,
Germany, and the Netherlands) willingness to try three foods containing
Spirulina and concluded that Spirulina-filled pasta was the preferred
product when compared with sushi and jerky. To the best of our
knowledge, there are no studies on consumer attitudes towards micro-
algae as food in other countries, except for a limited number of publi-
cations on microalgae as food supplements or focused on a specific
microalga enriched product or products [29,39,40]. Thus, results ob-
tained in the current study cannot yet be compared with those of other
countries, although Grahl et al. [39] recently concluded that, in their
study, country differences in acceptance of three microalgae-enriched
products could be neglected. We believe that results reported herein
could be extrapolated to other European countries, although perception
and attitudes towards can vary depending on cultural considerations
[16].

4. Conclusions

The knowledge on basic aspects of microalgae is lacking, namely;
what they are, how they are produced, and their potential application as
food. Age group and educational level were the most significant factors
affecting general knowledge on microalgae. A positive finding was that
Spanish consumers consider microalgae as sustainable, environmentally
friendly, healthy, and safe, which are vital for success when commer-
cialising a food ingredient. The main reasons given for not consuming
microalgae were lack of information on the product and lack of
consuming habit as algae are not common ingredients in Spanish culi-
nary preparations. When asked about the ideal food matrix for incor-
porating microalgae, baked products such as bread was the preferred
option for most of the respondents, followed by pasta. Efforts are
required by microalgae and food processors to increase consumer
knowledge about microalgae, as this has potential to increase consumer
choice and market shares of microalgae-enriched products.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.algal.2020.102174.
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Would you eat microalgae?
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Fig. 5. Effect of knowledge on basic aspects of microalgae biotechnology on purchase intention of microalgae-containing foods.



Table 2
Preferred food groups to incorporate microalgae.

In what food group(s) would you prefer to introduce microalgae as an ingredient?
Baveragss Dalry products Nutritional suppiamants Pasta Saucas & s2230nings Othar foods P
Gendar N 383 4 298 312 s31 331
Fomae 1869 120 27 a4 103 17.6 10.1 ~a
Mde 1208 139 as 102 100 18.4 } 18
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Age group . .
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25-34 years old 310 144 13 as 100 140 88
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45-54 yoars oid 238 10.0 24 10.0 S0 I 211 1 157
55-65 years old 283 8.0 a4 157 107 17.1 105
Owerz 85 yors dd 148 47 14 w2 115 250 . 218
e - - EH._mwm___ e N = EH__ . =R
Educationallavel
No ztudies 26 00 00 7.7 | T X | 77 231 =
Secondary Educaton 200 55 a5 16.0 140 55 170
Advanced Leve Secondaxry Edb 203 12 20 86 112 | 8 12
Vocasond Tranng 474 133 32 a1 83 18.8 152
Bachelor Degree 238 12.1 23 7.4 151 18.7 105
Master Degree 1014 131 28 123 78 154 a3
Dociorate Degme 199 16 55 8.0 55 10.1 50
______ .-  —_wm_ N == = = _
Family mambars
1 282 137 08 a4 838 134 18 88
2 04 138 30 103 78 16.8 13
3 710 10.1 32 108 113 18.7 78
4 1032 1.0 23 3.4 118 185 15
5 219 | 347 128 7.8 123 155 146 J
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[ S [ N — ]

N: Number of samples; N.A.: Not answered; N.S.: Not significant.
*p < 0.05; ** p < 0.01; *** p < 0.0001.
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