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Abstract: Consumers’ demand for ‘healthy’ food is growing at a fast pace. Beverages are one of the
fastest-growing segments in the healthy food market. Kombucha is a product with a rapid market
growth and is considered a ‘healthy beverage’. Kombucha drinkers (n = 296) in the contiguous United
States (U.S.) were targeted to investigate differences in the various consumer segments regarding
the healthy eater’s behavior, namely—(1) healthy diet stage-of-change attitudes, (2) healthy eating
criteria, and (3) label information usage. An online survey questionnaire was used as a data collection
tool. The data were analyzed via chi-square tests and multiple correspondence analysis (MCA). The
majority of kombucha consumers were health-conscious and kombucha fitted into their view of a
healthy diet. The female, older, western U.S. residents, and higher-educated consumers were more
likely to take action and maintain a healthier diet. Healthy eaters’ idea of a healthy diet was very
similar to that of the general population. Kombucha consumers focused mainly on sugar/calories
and natural/organic ingredients. Additional investigations to expand the understanding of the
healthy eater’s behavior with actual kombucha samples are needed in the future.

Keywords: healthy eating; consumer segmentation; label information; chi-square test; multiple
correspondence analysis (MCA)

1. Introduction
1.1. Kombucha

Kombucha is a tea beverage, which is fermented with a symbiotic culture of bacteria
and yeast (SCOBY) [1–3]. The word ‘healthy’ has been often used to describe kombucha
in the literature [2–4]. In the late 2010s, kombucha captured the consumers’ attention as
a healthy alternative to soft drinks in the U.S. [5]. The global market size of kombucha
was USD (United States Dollars) 1.7 billion in 2019 [6]. The market is expected to continue
its growth and reach ~USD 8 billion by the end of 2026 [7]. North America is the biggest
market for kombucha at the global level [7,8]. With the increasing attention towards
kombucha, many of the multinational food and beverage companies have started to enter
the kombucha market by acquiring or investing in kombucha companies [8]. One of the
examples of this is Pepsi Co.’s acquisition of a California-based kombucha company—
KeVita—in 2016 [9]. In the 2017 annual report, Pepsi Co. included their kombucha brand
in the ‘good-for-you’ category. The partial definition of ‘good-for-you’ includes the option
that helps consumers meet the recommended daily intake of vegetables and fruits with
low to no added sugars [10]. Most commercial kombucha products in the U.S. advertise its
healthfulness by using terms like ‘healthy for your gut’ and ‘live culture’ [8].

1.2. Stage-of-Change

Stage-of-change is a psychographic construct based on the Transtheoretical Model (TTM),
which is also called the stage-of-change model. TTM assumes that an individual’s behavior
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goes through certain stages to change their behavior [11,12]. First used in the smoking inter-
vention for smokers, TTM is widely used nowadays in lifestyle intervention studies in food
choices and dietary behaviors. Some examples of studies related to food choices and dietary
behaviors are: fat and junk food avoidance [13], fruit and vegetable consumption [13–16],
and nutrition label usage [17].

The TTM behavioral change process has five stages: 1. Precontemplation (unaware of
the situation, no intention of changing), 2. Contemplation (aware and thinking of changing
but not yet committed), 3. Preparation (making plans to change), 4. Action (behavior
adjustment of actively modifying), and 5. Maintenance (maintain their changes for at least
six months) [18–20]. The stage-of-change level is assessed by asking two-level questions
related to the behavior changes. The first question asks the participants if they had taken
an action and changed their behavior. If the answer is yes, the participants will be asked if
the action was taken, and if the behavior was continued in the past 6 months (Action) or
for more than 6 months (Maintenance). If the answer to the first question was a ‘no’, the
participant is asked whether one does not have plans to change the behavior (Precontem-
plation), is considering changing the behavior in the next 6 months (Contemplation), or is
considering changing the behavior in the next month (Preparation) [11,19].

1.3. Healthy Eating

Healthy eating is known to promote health and reduce the risk of diseases. Every
five years, the United States Department of Agriculture (USDA) in conjunction with the
Department of Health and Human Services (DHHS) releases the Dietary Guidelines for
Americans (DGA) [21]. Although these guidelines target policymakers and health profes-
sionals, the public is indirectly affected via policy, advertisement, and commercials based
on the guidelines. From the 2015–2020 DGA, the limit of sugar and saturated fat intake has
been lowered to <10% of calories per day [21,22]. The consumers’ perception of healthy
eating includes increasing their intake of fresh vegetables, fruits, and quality proteins, and
also limiting the intake of sugar, salt, and fat [23–25]. The idea of the ‘ideal healthy diet’ is
very homogeneous among countries and various socio-demographic groups [25].

1.4. Label and Ingredient

Commercial products in the U.S. are required to have a nutrition facts label and an
ingredient list [26]. The ingredients are listed in descending order of the proportion by
weight of each ingredient with its common or usual name. It has been reported that
more than half of Americans read the nutrition facts label and/or the ingredient list when
purchasing a food or beverage [27–29]. Consumers who look for healthy food use nutrition
labels and seek out nutrition information [28,30,31]. In the nutritional fact sheets, caloric
values and sugar contents are the main focus of consumers [27,29]. In general, consumers
seem to be concerned about the amount and type of sugar in the food they consume [27].
The nutritional fact label was updated in 2016 by the U.S. Food and Drug Administration,
which included making the caloric information larger and adding information on added
sugars [32]. This allowed consumers to focus better on the caloric value [33,34] and
sugar content [34,35] of the sugar sweetened beverages. The use of nutritional facts or
ingredient lists is known to be influenced by gender, age, education, and income [28].
The trend of ‘clean labels’, which includes ‘organic’, ‘natural’, and ‘free from’ artificial
ingredients/additives, is also garnering attention in the food and beverage industry because
the consumer demands for products with clean labels are increasing in the market [36–40].

1.5. Objectives

Although kombucha has been marketed primarily as a healthy beverage, the place of
kombucha in the consumers’ concept of a healthy diet is not known. The kombucha market
has been growing rapidly in recent years; however, it is not clear how the consumers process
the label and ingredient list information. Therefore, our research’s main objective was to
collect quantitative information on the kombucha drinkers’ idea of healthy eating and the
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usage of the kombucha label and ingredients list by different consumer segments. The
specific objectives of the research were to investigate differences in the various consumer
segments regarding the healthy eater’s behavior in the context of their: (1) healthy diet
stage-of-change attitudes, (2) healthy eating criteria, and (3) label information usage. An
online survey instrument was created (Appendix A) and administered by Qualtrics® (Provo,
UT, USA) for data collection.

2. Materials and Methods
2.1. Consumer Survey

A total of 300 kombucha consumers participated in the online survey. The duration of
the survey data collection was eight days, from 18–26 June 2020. Among the 300 consumers
in the study, 296 said kombucha fits into their idea of healthy eating. The data of 296
who viewed kombucha as healthy were used to focus on their concept of healthy eating
and the label and ingredient usage. The participants were screened before starting the
survey to ensure the criteria were met. The criteria of the screening were as follows: (1) age
18–65 y, (2) 40–50% male and 50–60% female, (3) equally distributed in four regions of the
U.S.—Midwest, Northeast, South, and West, with a minimum of 50 in each region, and
(4) those who consume kombucha more than once a month. The qualified participants who
consented to voluntary participation were allowed to proceed with the survey. The survey
administration was managed by Qualtrics®, where they were responsible for screening the
consumers in their database according to our screening criteria.

2.2. Survey Questionnaire

The survey questionnaire (Appendix A) was comprised of five sections: (A) healthy
eating, (B) kombucha label and ingredient, (C) psychographic—stage-of-change, (D) demo-
graphics, and (E) geographic (Appendix A). Various sources, such as the published litera-
ture, focus group studies, and general demographic questions were used to develop the
survey. The question items for the section (A) healthy eating [23] and (C) psychographic—
stage-of-change [41] were developed based on the published literature. The CATA items
for the section (B) kombucha label and ingredients were obtained from the focus group
study on kombucha drinkers.

2.3. Consumer Segmentation Groups

The demographic, geographic, and psychographic consumer segmentation (Table 1)
was used to compare the healthy eating behavior. The general demographic factors (gender
and generation) and socioeconomic factors (education and income) were included in the
demographic segment. Except for gender, new variables were created for the rest of the
demographic segmentation groups. The generation variables were created by using the par-
ticipants’ year of birth (YOB)—Millennial (1981≤ YOB < 1997), Gen X (1965 ≤ YOB < 1981),
and Boomers (YOB < 1965). Among the education levels, a new variable, ‘up to some col-
lege’, was created by combining ‘up to high school’ and ‘some college’. The income levels
were categorized into two categories—high (entire household income less than USD 19,999
to USD 79,999) and high (entire household income from USD 80,000 to USD 150,000 or
more). The U.S. regions (Midwest, Northeast, South, and West) were used as a geographi-
cal factor. The ‘stage-of-change’ status of the consumers was assessed by the consumers’
answer to two-level questions (Figure 1). The consumers were first asked whether they
usually eat a healthy diet. If the answer was yes, the consumer was asked about the time
when they changed and started eating a healthy diet in the past 6 months (Action) or
whether they had maintained a healthy diet for more than 6 months (Maintenance) at the
time of the survey. If the answer to the first question was a ‘no’, the consumer was asked
whether she/he is planning ‘not’ to change their diet to be healthier (Precontemplation) or
is considering changing her/his overall diet in the next 6 months (Contemplation) or is con-
sidering changing her/his overall diet in the next month (Preparation) to be more healthful.
The healthy eating stage-of-change (precontemplation, contemplation, preparation, action,
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and maintenance) of kombucha consumers was reduced to three levels (non-action, action,
and maintenance). The number of consumers in precontemplation, contemplation, and
preparation was relatively low among the participants in our study. Since those three levels
were composed of 10% of the total number of consumers, the three segments comprising
of precontemplation, contemplation, and preparation, were combined to generate a new
segment group called ‘non-action’.

Table 1. Consumer segmentation characteristics of the survey participants.

Segmentation Groups Consumer Number (n = 296)

Demographic
Gender
Female 170 (57.4%)
Male 126 (42.6%)

Generation
Millennials (1981 ≤ YOB < 1997) 135 (45.6%)

Gen X (1965 ≤ YOB < 1981) 96 (32.4%)
Boomers (YOB < 1965) 65 (21.7%)

Education
Up to some college 74 (25.0%)

College degree 130 (43.9%)
Graduate school 92 (31.1%)

Income
Income—low (entire household income less than USD 19,999

to USD 79,999) 136 (45.9%)

Income—high (entire household income from USD 80,000 to
USD 150,000 or more) 160 (54.1%)

Geographic
Region

Midwest 54 (18.2%)
Northeast 72 (24.3%)

South 82 (27.7%)
West 88 (29.7%)

Psychographic
Stage-of-change

Maintenance 142 (48.0%)
Action 122 (41.2%)

Non-action 1 32 (10.8%)
1 The ‘non-action’ group combines ‘precontemplation’, ‘contemplation’, and ‘preparation’ groups.

Figure 1. The two-level questions of healthy eating ‘stage-of-change’.

2.4. Data Analysis

Categorial data were generated as a result of this survey, mainly single choice, and
check-all-that-apply (CATA). For the analysis, contingency tables were created. Chi-
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square (χ2) test was performed to find the effect of consumer segments on each attribute,
followed by the multiple correspondence analysis (MCA) using the chi-square distances to
visualize the multivariate results. XLSTAT-Sensory version 2021.2.1 (Addinsoft, New York,
NY, USA) was used for the data analysis.

3. Results and Discussions
3.1. Stage-of-Change

The majority of kombucha consumers (89.2%) were in the ‘Action’ and ‘Maintenance’
stage in the stage-of-change steps (Table 2). Both groups considered themselves to be
generally eating a healthy diet. The maintenance group was made up of those who had
made changes in their diet to be more healthful and maintained it for 6 months or more.
The action group had also made changes in their diet but within the past 6 months. The non-
action group (10.8%) considered their overall diet to be not very healthy. The consumers
in this group might or might not have had plans to change their behavior but did not
want to take any action to change their diet to be more healthy. The percentages of the
Action/Maintenance groups from this study were relatively high compared to other health-
related stages-of-change studies. Horneffer-Giner [42] noted that the stage-of-change of
healthy eating among college students was predominantly in the non-action stage (80%)
with only 20% in the Action/Maintenance stage. There were a few studies where around
50% of consumers took action to eat more fruits and vegetables. In a study conducted with
Malaysian consumers, the percentage of participants who took action (Action/Maintenance)
to eat more fruit and vegetable was around 43% [14]. Horacek et al. [16] reported that 45.7%
of young males and 50.1% of young females in the U.S. took action (Action/Maintenance)
to have more fruit consumption. Thus, compared to the consumer population from the
other studies on healthy eating, kombucha consumers are a group who might be more
open to taking action towards a healthier diet.

Table 2. Chi-square analysis for healthy eating stage-of-change of kombucha consumers.

Segment Groups and
Subgroups

Non-Action Action Maintenance
df
N
χ2n (%) a n (%) n (%)

Total (n = 296) 32 (10.8) 122 (41.2) 142 (48)
Gender

Female (n = 170) 15 (8.8) 61 (35.9) 94 (55.3) 2
Male (n = 126) 17 (13.5) 61 (48.4) 48 (38.1) 296

8.7 *
Generation

Millennials (n = 135) 15 (11.1) 57 (42.2) 63 (46.7) 4
Gen X (n = 96) 14 (14.6) 46 (47.9) 36 (37.5) 296

Boomers (n = 65) 3 (4.6) 19 (29.2) 43 (66.2) 13.6 **
Region

West (n = 88) 1 (1.1) 29 (33) 58 (65.9) 6
South (n = 82) 12 (14.6) 36 (43.9) 34 (41.5) 296

Northeast (n = 72) 9 (12.5) 36 (50) 27 (37.5) 23.5 ***
Midwest (n = 54) 10 (18.5) 21 (38.9) 23 (42.6)

Education
Up to some college (n = 74) 12 (16.2) 23 (31.1) 39 (52.7) 4

College degree (n = 130) 8 (6.2) 50 (38.5) 72 (55.4) 296
Graduate school (n = 92) 12 (13) 49 (53.3) 31 (33.7) 16.1 **

Income
Income low (n = 136) 17 (12.5) 49 (36) 70 (51.5) 2
Income high (n = 160) 15 (9.4) 73 (45.6) 72 (45) 296

2.9
a Number and percentage per row. * p < 0.05, ** p < 0.01, and *** p < 0.001.
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The proportion of the consumers in each stage-of-change level was influenced by both
the demographic and geographic segments except for the income segments (Table 2). The
effect of gender, generation, education, and region were all highly significant (p ≤ 0.01).
More than half (55.3%) of the female consumers were in the maintenance group, as opposed
to only 38.1% of the male consumers. This showed that more women consumers maintain a
healthy diet longer than male consumers. In the generation segments, the boomers (66.2%)
had a higher percentage of consumers in the maintenance group than Millennials (46.2%)
or Gen X (37.5%). Among the four U.S. regions, consumers from the West region’s had
an exceptionally high percentage of people who have a healthy diet, with 98.9% of those
polled in the action and maintenance groups combined. The percentage of consumers in
the action and maintenance groups combined was 85.4% for the South, 87.5% for Northeast,
and 81.5% for the Midwest regions. The graduate school education group (53.3%) had more
consumers who had started eating a healthy diet within the last six months compared to the
‘some college’ (31.1%) or ‘college degree’ (38.5%) groups. The ‘up to some college’ (52.7%)
and ‘college degree’ (55.4%) groups had a higher percentage of consumers who reported
that they had maintained a healthy diet for more than six months than graduate-level
consumers (33.7%). This was also indicated in the MCA biplot for healthy diet stage-of-
change (Figure 2). When reduced to two dimensions, dimension 1 (dim 1) explained 16.5%,
and dimension 2 (dim 2) explained 11.9%, accounting for 28.4% of the total variation in the
data. The ‘maintenance’ group was located in the 4th quadrant of the MCA graph with the
terms ‘college’ and ‘west’ in the vicinity. The terms ‘female’ and ‘boomers’ were located on
the 1st quadrant close to the ‘maintenance’ group. The ‘action’ group was located on the
3rd quadrant with ‘male’, ‘Gen X’, and ‘Graduate’.

Figure 2. Multiple correspondence analysis biplot of healthy diet stage-of-change with consumer
segment groups.

The influence of consumer segments on healthy eating stage-of-change can also be
found in other studies. Females are known to be more conscientious than males about their
diets and health [43]. Among young adults in the U.S., fruit consumption stage-of-change
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for Action/Maintenance was higher in the female group (50.1%) than males (45.7%) [13].
When younger (19–34 years old) and older (61–78 years old) consumers were compared,
older adults were in the higher stage-of-change for both healthy eating behaviors (increas-
ing fruit and vegetable consumption and avoiding high-fat and junk food). The authors
mentioned that the stage-of-change for older adults was the ‘ceiling’. This could mean that
more older consumers are in the ‘Action/Maintenance’ or even just in the ‘Maintenance’
stage as compared to younger consumers. There have been several research studies con-
ducted using gender and age as factors to examine the effect on the stage-of-change for
healthy eating. However, geography and education were not commonly used as factors in
such studies. One of the studies that looked at the influence of the consumers’ education
on healthy eating was conducted by Glanz et al. [18]. The authors found that consumers
with higher education levels tend to have a higher inclination towards healthy eating
stage-of-change (fat reduction and increase in fiber intake).

3.2. Healthy Eating
3.2.1. Is Kombucha Healthy

All of the 296 kombucha consumers included in this study answered that kombucha fit
into their view of a healthy diet. Kombucha has been described as healthy in the scientific lit-
erature and also in industry market research reports. When describing kombucha, researchers
often used the term ‘healthy’ [2,4]. The terms such as ‘healthy for your gut’ and ‘live culture’
are commonly used to promote the healthfulness of kombucha in the U.S. market [8]. In the
U.S. [10] and Australia [44], kombucha is heavily marketed as a healthy beverage. There has
been a study to investigate the healthfulness of sugar-containing beverages in the Australian
market [45]. Kombucha along with other beverage options such as water, coconut water,
energy drink, soda, and juice were used as samples. The consumers were asked to rank the
healthfulness of the beverages. Kombucha was considered to be healthier than the energy
drink or soda, but less healthy compared to water or coconut water. An ordinal scale that
compared the variables was used for the ranking method. It is difficult to gauge the degree
of the consumers’ perception with the ordinal data obtained by ranking results. Due to the
nature of the ranking method, it was not clear whether the consumers consider kombucha as
a healthy beverage or not. The result from our research concluded that consumers consider
kombucha to be a healthy beverage.

3.2.2. Healthy Eating

Among the 11 healthy eating options given to the consumers, seven items were chosen
by more than 50% of the consumers as part of their perception of a healthy diet: ‘eating
more fruits and vegetables (76.7%)’, ‘eating less “junk” and fast food (73.6%)’, ‘limiting
sugar intake (68.6%)’, ‘eating more fresh (67.9%)’, ‘eating healthier protein sources (65.5%)’
‘watching and paying more attention to what you eat (58.4%)’, and ‘eating less unhealthy
fats (56.4%)’ (Table 3).

The concordant idea of a healthy diet among the kombucha consumers was (1) having
more fruits and vegetables, fresh food, and healthier protein sources, (2) paying attention
to what they eat, and (3) reducing or limiting fast food, sugar intake, and unhealthy fats.
This accords well with the consumer’s healthy eating perception from similar studies
in the literature. The online survey by International Food Information Council (IFIC)
on American’s approach to making their diet healthy indicated that limiting sugars and
carbohydrates, eating more fruits and vegetables, and selecting quality proteins were chosen
as the common items [23]. Paquette [25] looked at healthy eating studies from different
countries for 20 years. The researcher concluded that the idea of consumer’s healthy eating
includes (1) increasing vegetables, fruits, and high-quality proteins, (2) limiting fat, salt,
and sugar intake, (3) having fresh and unprocessed food, and (4) having a balanced and
variety of food categories. The author further stated that the idea of healthy eating seems
to be universal and homogeneous among all socio-demographic segments and countries.
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Table 3. Healthy eating of kombucha consumers.

Total Gender Generation Region Education Income Stage-of-Change

Total
(n = 296)

Female
(n = 170)

Male
(n =
126)

Millennials
(n = 135)

Gen X
(n =
96)

Boomers
(n = 65)

West
(n =
88)

South
(n = 82)

Northeast
(n = 72)

Midwest
(n = 54)

Some
College
(n = 74)

College
Degree

(n = 130)

Graduate
School
(n=92)

Income
Low

(n = 136)

Income
High

(n = 160)

Pre-
Action
(n = 32)

Action
(n =
122)

Maint-
enance

(n = 142)
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Health Eating
eating more fruits

and vegetables
227

(76.7)
138

(81.2)
89

(70.6) 96 (71.1) 74
(77.1) 57 (87.7) 68

(77.3) 60 (73.2) 58 (80.6) 41 (75.9) 54 (73) 108
(83.1) 65 (70.7) 103

(75.7)
124

(77.5) 27 (84.4) 80
(65.6)

120
(84.5)

eating less “junk”
and fast food

218
(73.6)

133
(78.2)

85
(67.5) 93 (68.9) 69

(71.9) 56 (86.2) 68
(77.3) 59 (72) 55 (76.4) 36 (66.7) 53 (71.6) 104 (80) 61 (66.3) 102 (75) 116

(72.5) 19 (59.4) 81
(66.4)

118
(83.1)

limiting sugar
intake

203
(68.6)

126
(74.1)

77
(61.1) 84 (62.2) 67

(69.8) 52 (80) 62
(70.5) 54 (65.9) 55 (76.4) 32 (59.3) 56 (75.7) 92 (70.8) 55 (59.8) 95 (69.9) 108

(67.5) 26 (81.3) 65
(53.3)

112
(78.9)

eating more fresh 201
(67.9)

126
(74.1)

75
(59.5) 86 (63.7) 65

(67.7) 50 (76.9) 62
(70.5) 53 (64.6) 52 (72.2) 34 (63) 49 (66.2) 91 (70) 61 (66.3) 91 (66.9) 110

(68.8) 18 (56.3) 72 (59) 111
(78.2)

eating healthier
protein sources

194
(65.5)

115
(67.6)

79
(62.7) 82 (60.7) 64

(66.7) 48 (73.8) 59 (67) 55 (67.1) 48 (66.7) 32 (59.3) 48 (64.9) 87 (66.9) 59 (64.1) 88 (64.7) 106
(66.3) 19 (59.4) 78

(63.9) 97 (68.3)

watching and
paying more

attention to what
you eat

173
(58.4)

112
(65.9)

61
(48.4) 74 (54.8) 54

(56.3) 45 (69.2) 51 (58) 46 (56.1) 43 (59.7) 33 (61.1) 41 (55.4) 79 (60.8) 53 (57.6) 75 (55.1) 98 (61.3) 15 (46.9) 66
(54.1) 92 (64.8)

eating less
unhealthy fats

167
(56.4)

105
(61.8)

62
(49.2) 64 (47.4) 57

(59.4) 46 (70.8) 52
(59.1) 45 (54.9) 41 (56.9) 29 (53.7) 41 (55.4) 80 (61.5) 46 (50) 74 (54.4) 93 (58.1) 18 (56.3) 55

(45.1) 94 (66.2)

eating smaller
portions or fewer

unnecessary
snacks

136
(45.9) 87 (51.2) 49

(38.9) 60 (44.4) 37
(38.5) 39 (60) 34

(38.6) 39 (47.6) 35 (48.6) 28 (51.9) 43 (58.1) 63 (48.5) 30 (32.6) 74 (54.4) 62 (38.8) 17 (53.1) 51
(41.8) 68 (47.9)

eating less
carbohydrates

113
(38.2) 73 (42.9) 40

(31.7) 44 (32.6) 35
(36.5) 34 (52.3) 33

(37.5) 30 (36.6) 28 (38.9) 22 (40.7) 36 (48.6) 50 (38.5) 27 (29.3) 50 (36.8) 63 (39.4) 13 (40.6) 43
(35.2) 57 (40.1)

eating fewer
calories 98 (33.1) 45 (26.5)

*
53

(42.1) * 42 (31.1) 34
(35.4) 22 (33.8) 34

(38.6) 22 (26.8) 25 (34.7) 17 (31.5) 20 (27) 45 (34.6) 33 (35.9) 42 (30.9) 56 (35) 11 (34.4) 34
(27.9) 53 (37.3)

switching to a
vegetarian or

vegan diet
55 (18.6) 31 (18.2) 24 (19) 18 (13.3) 20

(20.8) 17 (26.2) 20
(22.7) 12 (14.6) 8 (11.1) 15 (27.8) 14 (18.9) 26 (20) 15 (16.3) 28 (20.6) 27 (16.9) 7 (21.9) 22 (18) 26 (18.3)

* Indicates Chi-square significance at p ≤ 0.05.
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3.3. Kombucha Label and Ingredient
3.3.1. Label Information

The terms ‘sugar content (55.4%)’ and ‘calorie (51.4%)’ were chosen by more than
half of the consumers as the primary label information they read when selecting kom-
bucha for purchase (Table 4). The consumers’ attention to sugar and calories in food and
beverages has been widely documented in the literature. Consumers reported that they
check calories (71%) and sugar (34%) before purchasing food or beverages [46]. From
the nutrition facts panels, the most often used information are sugars (74.1%) and total
calories (72.9%) [30]. Bucher and Siegrist [47] reported that sugar was one of the parts
of label information that consumers check to decide on the healthfulness of a beverage.
From an online survey study targeting the U.S. population, the ‘total sugar’ was chosen by
consumers as one of the top three concerns when choosing beverages [48]. The updated
nutritional fact panel in 2016 by the FDA will help consumers effectively obtain information
on the sugar content and calories of the product [33–35].

Depending on what stage-of-change the consumer was at and also their gender, the
usage of the label when selecting kombucha for purchase was different (Table 4). Around
20% of the non-action consumers said they do not have any specific label information
that they check when selecting kombucha for purchase. This was much higher than the
other two groups: action (3.3%) and maintenance (5.6%). This lack of action among the
non-action group on label usage was also observed in research studies. When looking at
the label usage of college students, 75.2% were categorized as the ‘non-action’ group [17].
This non-action group seemed to be curious and interested in using the label to aid the
decision of healthy eating; however, they did not use the label regularly in real situations
such as while buying the product. The correlation between the individuals who eat healthy
food and the usage of the label has also been reported in other studies [28,30,31]. There
was a noticeable difference (higher than other subgroups in each segment) of looking
for ‘protein content’ for the male (42.9%) and action (48.4%) groups. The percentage of
consumers considering protein content as an idea of healthy eating was 31.8% for females,
31.3% for the non-action group, and 27.5% for the maintenance group. Men’s preference
for food with a high protein content was reported by Conklin et al. [49]. The attention
towards protein in food such as protein-enriched foods and its effect on health and wellness
has increased in recent years [50,51]. Protein-containing products are especially receiving
attention among bodybuilders and athletes [52]. The general U.S. consumers’ interest in
adding more protein to their diet was also reported by Nielsen [53]. Even though kombucha
has not been marketed as a good source of protein, male and action groups said they check
the protein on the kombucha label. This action might be due to their attempt to consume a
high level of protein in the general diet, not specifically from kombucha. However, further
investigation of the reason behind kombucha consumers’ attention to protein content in
the label should be studied in the future.
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Table 4. Kombucha label descriptions.

Total Gender Generation Region Education Income Stage-of-Change

Total
(n = 296)

Female
(n = 170)

Male
(n = 126)

Millennials
(n = 135)

Gen X
(n = 96)

Boomers
(n = 65)

West
(n = 88)

South
(n = 82)

Northeast
(n = 72)

Midwest
(n = 54)

Some
College
(n = 74)

College
Degree

(n = 130)

Graduate
School
(n=92)

Income
Low

(n = 136)

Income
High

(n = 160)

Pre-
Action
(n = 32)

Action
(n = 122)

Maint-
enance

(n = 142)
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Label
sugar

content
164

(55.4) 95 (55.9) 69 (54.8) 69 (51.1) 55 (57.3) 40 (61.5) 50 (56.8) 38 (46.3) 46 (63.9) 30 (55.6) 44 (59.5) 66 (50.8) 54 (58.7) 69 (50.7) 95 (59.4) 15 (46.9) 54 (44.3) 95 (66.9)

calorie 152
(51.4) 95 (55.9) 57 (45.2) 62 (45.9) 52 (54.2) 38 (58.5) 47 (53.4) 40 (48.8) 42 (58.3) 23 (42.6) 32 (43.2) 69 (53.1) 51 (55.4) 64 (47.1) 88 (55) 15 (46.9) 51 (41.8) 86 (60.6)

serving
size

135
(45.6) 78 (45.9) 57 (45.2) 60 (44.4) 43 (44.8) 32 (49.2) 44 (50) 32 (39) 38 (52.8) 21 (38.9) 32 (43.2) 59 (45.4) 44 (47.8) 56 (41.2) 79 (49.4) 16 (50) 54 (44.3) 65 (45.8)

probiotic
strain (s)

123
(41.6) 75 (44.1) 48 (38.1) 46 (34.1) 45 (46.9) 32 (49.2) 46 (52.3) 34 (41.5) 29 (40.3) 14 (25.9) 31 (41.9) 51 (39.2) 41 (44.6) 48 (35.3) 75 (46.9) 9 (28.1) 51 (41.8) 63 (44.4)

live
culture

121
(40.9) 82 (48.2) 39 (31) 46 (34.1) 40 (41.7) 35 (53.8) 41 (46.6) 32 (39) 27 (37.5) 21 (38.9) 30 (40.5) 52 (40) 39 (42.4) 47 (34.6) 74 (46.3) 11 (34.4) 39 (32) 71 (50)

probiotic
content
of live
cells

119
(40.2) 72 (42.4) 47 (37.3) 48 (35.6) 40 (41.7) 31 (47.7) 41 (46.6) 29 (35.4) 32 (44.4) 17 (31.5) 28 (37.8) 47 (36.2) 44 (47.8) 47 (34.6) 72 (45) 9 (28.1) 54 (44.3) 56 (39.4)

added
sugar

113
(38.2) 71 (41.8) 42 (33.3) 54 (40) 33 (34.4) 26 (40) 34 (38.6) 26 (31.7) 29 (40.3) 24 (44.4) 30 (40.5) 50 (38.5) 33 (35.9) 43 (31.6) 70 (43.8) 12 (37.5) 38 (31.1) 63 (44.4)

protein
content

108
(36.5)

54 (31.8)
*

54 (42.9)
* 49 (36.3) 38 (39.6) 21 (32.3) 32 (36.4) 31 (37.8) 26 (36.1) 19 (35.2) 23 (31.1) 42 (32.3) 43 (46.7) 40 (29.4) 68 (42.5) 10 (31.3)

*
59 (48.4)

*
39 (27.5)

*
fat

content 63 (21.3) 28 (16.5)
*

35 (27.8)
*

20 (14.8)
*

30 (31.3)
* 13 (20) * 21 (23.9) 15 (18.3) 15 (20.8) 12 (22.2) 12 (16.2) 27 (20.8) 24 (26.1) 22 (16.2) 41 (25.6) 8 (25) 26 (21.3) 29 (20.4)

none
above 18 (6.1) 10 (5.9) 8 (6.3) 12 (8.9) 2 (2.1) 4 (6.2) 2 (2.3) 6 (7.3) 4 (5.6) 6 (11.1) 9 (12.2) 7 (5.4) 2 (2.2) 13 (9.6) 5 (3.1) 6 (18.8) 4 (3.3) 8 (5.6)

others 2 (0.7) 2 (1.2) 0 (0) 1 (0.7) 1 (1) 0 (0) 2 (2.3) 0 (0) 0 (0) 0 (0) 2 (2.7) 0 (0) 0 (0) 0 (0) 2 (1.3) 0 (0) 0 (0) 2 (1.4)

* Indicates Chi-square significance at p ≤ 0.05.
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3.3.2. Ingredient Information

Among the 12 ingredient-related factors displayed to the consumers (Table 5), the most
checked ingredient information by kombucha consumers were ‘organic or natural (56.1%)’
followed by ‘natural flavoring (47%)’, and ‘kombucha content (45.9%)’. Regardless of the
consumer segmentation groups that they belonged to, the information consumers look for
in the ingredient list on a kombucha package was very similar. More and more consumers
are now preferring and demanding natural and organic foods in the market [39,40]. The
majority of commercial kombucha products in the U.S. market use statements such as
‘USDA organic’ or ‘natural’ on their bottles [8]. Murley and Chambers [54] reported that
natural colors and flavors are one of the criteria that consumers use when making decisions
about the naturalness of a product. Kombucha consumers also check if the kombucha
that they are purchasing contains natural flavorings. Around half (45.9%) of kombucha
consumers answered that they check the ‘kombucha content’ when purchasing kombucha.
The ingredients on an ingredient list are listed in the descending order of the proportion
by weight of the product [26]. Unlike general food labels and consumers’ use of it, how an
ingredients list is used by consumers is not clearly known [55]. In the focus group study with
kombucha consumers that we conducted, few consumers mentioned their knowledge of the
order of the ingredients. Some participants mentioned that some of the kombucha products
in the market do not mention kombucha as the first ingredient. The consumers’ awareness of
the order of the ingredients list and their use of the list needs to be further investigated.

3.4. Limitations and Suggestions

The main limitation of our study is that we used an online survey instrument to collect
data without actual consumer acceptability testing. The relationship between consumers’
survey responses on the labels and ingredients to their actual acceptability or behavior
towards kombucha or healthy beverage products is not yet clear. Hence, a central location
test with actual kombucha samples is recommended for future studies.

Kombucha drinkers are health-conscious consumers who generally have a healthy
diet. Kombucha is one of the biggest growing healthy beverages in its market, and the
result about its users gives valuable insight into its broader healthy food market. However,
additional investigations to expand the understanding of the healthy eater’s behavior are
needed in the future.

Regarding the research on the stage-of-change, there have been quite a few studies
covering the effect of consumer segments such as gender and age. This research found
a significant effect of region and education level on the healthy eating stage-of-change.
However, we could not discuss such consumer segment effects due to the lack of the
literature to reference. Studies including the various consumer segments to investigate
their effect on consumer perception and behavior should be further conducted in the future.
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Table 5. Kombucha ingredient list.

Total Gender Generation Region Education Income Stage-of-Change

Total
(n = 296)

Female
(n = 170)

Male
(n = 126)

Millennials
(n = 135)

Gen X
(n = 96)

Boomers
(n = 65)

West
(n = 88)

South
(n = 82)

Northeast
(n = 72)

Midwest
(n = 54)

Some
College
(n = 74)

College
Degree

(n = 130)

Graduate
School
(n=92)

Income
Low

(n = 136)

Income
High

(n = 160)

Pre-
Action
(n = 32)

Action
(n = 122)

Maint-
enance

(n = 142)
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Ingredient
organic

or
natural

166
(56.1) 97 (57.1) 69 (54.8) 58 (43) 62 (64.6) 46 (70.8) 53 (60.2) 45 (54.9) 41 (56.9) 27 (50) 37 (50) 72 (55.4) 57 (62) 62 (45.6) 104 (65) 16 (50) 60 (49.2) 90 (63.4)

natural
flavoring 139 (47) 75 (44.1) 64 (50.8) 55 (40.7) 50 (52.1) 34 (52.3) 44 (50) 32 (39) 36 (50) 27 (50) 36 (48.6) 56 (43.1) 47 (51.1) 51 (37.5) 88 (55) 13 (40.6) 51 (41.8) 75 (52.8)

kombucha
content

136
(45.9) 68 (40) 68 (54) 53 (39.3) 55 (57.3) 28 (43.1) 43 (48.9) 34 (41.5) 36 (50) 23 (42.6) 35 (47.3) 51 (39.2) 50 (54.3) 57 (41.9) 79 (49.4) 14 (43.8) 58 (47.5) 64 (45.1)

type of
tea

119
(40.2) 73 (42.9) 46 (36.5) 49 (36.3) 38 (39.6) 32 (49.2) 39 (44.3) 25 (30.5) 30 (41.7) 25 (46.3) 34 (45.9) 51 (39.2) 34 (37) 54 (39.7) 65 (40.6) 13 (40.6) 38 (31.1) 68 (47.9)

live
culture

111
(37.5) 73 (42.9) 38 (30.2) 43 (31.9) 38 (39.6) 30 (46.2) 31 (35.2) 31 (37.8) 27 (37.5) 22 (40.7) 29 (39.2) 46 (35.4) 36 (39.1) 46 (33.8) 65 (40.6) 14 (43.8) 33 (27) 64 (45.1)

natural
coloring

106
(35.8) 61 (35.9) 45 (35.7) 41 (30.4) 44 (45.8) 21 (32.3) 37 (42) 26 (31.7) 20 (27.8) 23 (42.6) 31 (41.9) 41 (31.5) 34 (37) 38 (27.9) 68 (42.5) 11 (34.4) 47 (38.5) 48 (33.8)

artificial
sweet-
ener

92 (31.1) 58 (34.1) 34 (27) 40 (29.6) 28 (29.2) 24 (36.9) 29 (33) 27 (32.9) 19 (26.4) 17 (31.5) 26 (35.1) 35 (26.9) 31 (33.7) 40 (29.4) 52 (32.5) 12 (37.5) 32 (26.2) 48 (33.8)

artificial
coloring 89 (30.1) 50 (29.4) 39 (31) 33 (24.4) 33 (34.4) 23 (35.4) 31 (35.2) 23 (28) 19 (26.4) 16 (29.6) 17 (23) 40 (30.8) 32 (34.8) 35 (25.7) 54 (33.8) 7 (21.9) 33 (27) 49 (34.5)

artificial
flavoring 87 (29.4) 51 (30) 36 (28.6) 36 (26.7) 30 (31.3) 21 (32.3) 27 (30.7) 26 (31.7) 22 (30.6) 12 (22.2) 22 (29.7) 37 (28.5) 28 (30.4) 36 (26.5) 51 (31.9) 3 (9.4) 35 (28.7) 49 (34.5)

type of
water 69 (23.3) 39 (22.9) 30 (23.8) 28 (20.7) 26 (27.1) 15 (23.1) 20 (22.7) 15 (18.3) 17 (23.6) 17 (31.5) 16 (21.6) 31 (23.8) 22 (23.9) 32 (23.5) 37 (23.1) 6 (18.8) 29 (23.8) 34 (23.9)

none
above 20 (6.8) 14 (8.2) 6 (4.8) 11 (8.1) 3 (3.1) 6 (9.2) 6 (6.8) 8 (9.8) 3 (4.2) 3 (5.6) 6 (8.1) 11 (8.5) 3 (3.3) 11 (8.1) 9 (5.6) 4 (12.5) 2 (1.6) 14 (9.9)

others 4 (1.4) 3 (1.8) 1 (0.8) 1 (0.7) 1 (1) 2 (3.1) 2 (2.3) 0 (0) 1 (1.4) 1 (1.9) 2 (2.7) 2 (1.5) 0 (0) 1 (0.7) 3 (1.9) 0 (0) 1 (0.8) 3 (2.1)
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4. Conclusions

Agreeing with the previous literature and the market advertisements describing
kombucha as healthy, consumers do consider kombucha as a healthy beverage. Kombucha
consumers, in general, were largely composed of individuals who are taking action to
have a healthy diet. In particular, females, the older generation, Western U.S. residents,
and higher-educated consumers changed and kept their behavior to have a healthy diet
for a longer time. Kombucha consumers’ idea of a healthy diet was homogeneous across
the various consumer segments that included: (1) increasing fresh vegetables, fruit, and
quality proteins; (2) limiting fast food, sugar, and unhealthy fat. Sugar and calories were
the most critical kombucha label information for this group of consumers. At the same time,
organic/natural, natural flavoring, and kombucha content were checked by the kombucha
consumers the most during purchase.

As the first research looking into the perception of kombucha’s healthfulness and
information usage among consumers, this research will provide helpful information and
insight to the researchers and the industry. Despite the kombucha drinkers’ agreement on
the healthiness of the kombucha, their understanding and behavior related to a healthy diet
and health-related information were somewhat heterogeneous and diverse. Thus, further
investigation on the understanding and consumption behavior of kombucha consumers
with kombucha samples should be carried out in the future.
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Appendix A

Consumer survey questionnaire

Question Data Type

[A] HEALTHY EATING
What is considered eating healthy? CATA a

eating fewer calories
eating healthier protein sources
eating less “junk” and fast food

eating less carbohydrates
eating less unhealthy fats

eating more fresh, organic, less processed food
eating more fruits and vegetables

eating smaller portions or fewer unnecessary snacks
limiting sugar intake

switching to a vegetarian or vegan diet
watching and paying more attention to what you eat
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Question Data Type

Does kombucha fit into your view of a healthy diet? Categorical
Yes
No

[B] LABEL & INGREDIENTS
Please choose all the label information of kombucha that you check CATA

added sugar
calorie

fat content
live culture

probiotic content of live cells
probiotic strain (s)

protein content
serving size

sugar content
others, please specify

none above
protein content

Please choose all the ingredient factors of Kombucha that you check CATA
artificial coloring
artificial flavoring

artificial sweetener-stevia, erythritol
kombucha content

live culture
organic or natural
natural coloring
natural flavoring

type of tea-black tea, green tea, white tea, yerba mate
type of water-sparkling water, carbonated water

others, please specify
none above

QUESTION DATA TYPE

[C] PSYCHOGRAPHIC-STAGE-OF-CHANGE
Q1. Do you think you usually eat healthy diet overall? Categorical

Yes, I do. → go to Q2-2
No, I do not.

Q2-1. Do you plan to change your diet to be healthier? Categorical
Yes, I am considering changing my overall diet in the next month to be

more healthful. → ‘Preparation’
Yes, I am considering changing my overall diet in the next 6 months to be

more healthful. → ‘Contemplation’
No, I have no plans to change my overall diet to increase its healthfulness.

→ ‘Precontemplation’
Q2-2. How long ago did you change and start eating a healthier diet

overall? Categorical

I made serious changes in my overall diet to be more healthful in the past 6
months → ‘Action’

I made changes to a more healthful diet and have eaten that way for 6
months or more. → ‘Maintenance’

[D] DEMOGRAPHIC
Please indicate your gender. Categorical

Female
Male

What is your year of birth?
→ used to generate a new variable ‘generation’ Numeric

Millennial (1981 ≤ Year of Birth < 1997) (Categorical) b

Gen X (1965 ≤ Year of Birth < 1981)
Boomers (Year of Birth < 1965)
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Question Data Type

What is the highest level of school you have completed or the highest
degree you have received? Categorical

Up to High school
Some college

College degree (Associates/Bachelors)
Graduate school (Masters/MD/Ph.D.)

→ used to generate a new variable ‘education
Up to some college-up to high school, some college (Categorical)

College degree
Graduate school

Would you please give the best guess of your household income? Please
indicate the answer that includes your entire household income in

(previous year) before taxes.
Categorical

Less than $19,999
$20,000 to $39,999
$40,000 to $59,999
$60,000 to $79,999
$80,000 to $99,999

$100,000 to $149,999
$150,000 or more

→ used to generate a new variable ‘income’
Income-low-Less than $19,999 to $79,999 (Categorical)
Income-high-$80,000 to $150,000 or more

[E] GEOGRAPHIC
In which region of the U.S. do you currently reside? Categorical

Midwest
Northeast

South
West

[A]–[E] Categories of questions, a Check-all-that-apply, b The new data type after conversion.
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