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Abstract: The growth of the fitness industry observed in the last decade has been accompanied by
the emergence of an occupation as a social media fitness influencer. The most popular are able to
accumulate millions of followers. The marketing potential of fitness influencers is a subject of interest,
not only for the fitness industry but also for other sectors offering products related to health, wellness,
or healthy nutrition. However, the activities of fitness influencers related to the promotion of physical
activity and healthy lifestyle converge with the aims of those promoting public health. The main
objective of this study was to make an assessment of the determinants of regular access to fitness
influencers’ sites (FIS) and their relationship with the health behaviors of young adult women. It was
based on the data originating from an online survey on a representative sample of Polish women aged
18-35 years. Chi? test, univariate, and multiply logistic regression models were used to determine
the relationships between FIS and the variables related to the respondents’ characteristics of and
their health behaviors. FIS were accessed by 29.3% of respondents (1 = 1030) at least once a week.
It was found that those living in cities with a population ranging from 20,000 to 100,000 were more
likely to access FIS than those living in rural areas. Similarly, greater access was made by those in
a high-income household rather than those with the lowest income, by those with inadequate rather
than those with problematic health literacy and by those with high rather than low e-health literacy.
The use of FIS was significantly associated with the consumptions of fruit and vegetables (OR, 95%CI:
2.77,2.01-3.82), physical activity (1.74, 1.27-2.38), breast self-examination (1.54, 1.11-2.13), and also
with the greater use of e-cigarettes (1.63, 1.09-2.43) and increased consumption of alcohol (1.37,
1.01-1.88). In conclusion, as access to Internet resources run by fitness influencers was a prevailing
predictor of young adult Polish women’s health behaviors, FIS may play a potentially important
role in promoting a healthy lifestyle in this population. However, it should be remembered that
there are complex patterns of associations with specific behaviors, e.g., the use of e-cigarettes or
alcohol consumption.

Keywords: fitness influencer; social media; health behaviors; physical activity; healthy nutrition;
alcohol consumption; smoking; e-cigarettes; breast self-examination

1. Introduction

The impressive growth of the fitness industry that has been observed in the last few years is driven
by the demands of an increasing number of people demonstrating high awareness of their health
and fitness. This interest in fitness is reflected by the growing population making use of fitness and
health clubs and gyms. In 2019, it was estimated that 170 million people worldwide were members of
health and fitness clubs [1]. Between 2009 and 2017, the number of fitness and health clubs worldwide
increased from about 130,000 to 201,000 [2]. The Global Wellness Institute estimated that in 2017
the fitness and mind-body sector worldwide was worth nearly $600 billion and the healthy eating,
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nutrition, and weight loss sector about $700 billion [3]. The same Institute anticipates that the physical
activity economy will be worth $1.1 trillion in 2023 [4].

The growth of the health and fitness industry has been accelerated by influencers active on the
Internet. The role of social media influencer is one that has emerged in the last decade. Some of the
social media influencers achieve the status of celebrities, however, they do not become famous because
of any activities other than social media, but because they share their daily routines and images with
a large audience [5]. This enables their followers to easily identify with them, which is more difficult to
do if celebrity status having been for achievements in arts, journalism, or sport. In 2018, it was found
that 20% of the world’s Internet users access social media sites to follow celebrities or celebrity news [6]
and for Generation Z it reaches 26%. For them, social media is their principal source of information
about brands and products. Interestingly, there are surveys which indicate that a significant number
of people make purchases on the basis of influencers endorsement rather than that of the traditional
celebrity or sporting icon [7].

The promotion of physical activity and healthy nutrition is frequently an element of the professional
curriculum of fitness influencers. They gain popularity because they are able to satisfy the expectations
of large groups of consumers who are intent on enhancing their health and wellness. Most influencers
have the opportunity to attain at least the status of ‘micro-influencers” with a limited number of
loyal followers. Some manage to achieve real celebrity status in the area of fitness, healthy nutrition,
or slimming, and they are able to generate considerable profits by promoting their own brands or
the distribution of original products, e.g., exercise regimens, special diets, healthy food, sportswear,
and even gadgets.

The influence exerted by fitness influencers on their followers may be an interesting topic in
the context of the determinants influencing the health of modern societies. According to a periodic
report prepared by the American College of Sports Medicine [8], four sectors may be identified in
the fitness industry: commercial, based on the for-profit activities of companies; clinical, including
medical fitness programs; community, mainly non-profit activities and corporate actions. The activities
of the most popular fitness influencers that lead to independent Internet portals and offer fitness- and
health-related products under their own brand, fall into the first category. Micro-influencers may
also monetize their popularity, but they usually are hired or sponsored by large companies that offer
products related to fitness, sport, or nutrition. The evolution from just a presence in social media
and publishing own online content through the promotion of health and fitness-related products to
professional business with own products and brands usually depends on the influencer’s popularity
and the number of their followers [9]. There is also a category of influencers who do not treat social
media as a source of income but regard it more like a communication channel to accompany their
everyday coaching activities [9].

A commercial dimension of the services supporting health and fitness is the relatively new
element of a complex network of health determinants. Already a classic model has been proposed by
Dahlgren and Whitehead, which shows the relationship between the proximal and distal determinants
of health [10]. Lifestyle and health-related behaviors are located in the central part of this model;
a distal semicircle is formed by the socioeconomic and environmental determinants. Today, it is
clear that the negative impacts of various industries should be included in the distal semicircle of
determinants. The long-term supply of unhealthy product, e.g., highly processed food, accompanied by
aggressive marketing pressures, results in unfavorable increase in the prevalence of noncommunicable
diseases [11-16]. Such an association may be observed in both the highly developed and developing
countries [17,18]. Some authors directly attribute the growing burden on society resulting from
noncommunicable diseases to the unrestrained drive for profits by the international corporations [19].

The reports on consumption trends, especially among the younger generations, suggest that
consumption of products with potential harmful health effects, such as highly processed food with
high sugar or fat, is increasing [20-23]. It could also be seen that the marketing pressure of industries
delivering such products prevails over countermeasures undertaken by public health systems, e.g.,
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health education and other health promotion initiatives [24,25]. However, drastic, fiscal, or legal
interventions, e.g., increased taxes on products with high sugar content or on alcohol beverages,
seem to have a limited effect [26].

The fitness and healthy nutrition industry may be perceived as another sector, apart from the
pharmaceutical industry fueling medicalization trends [27] and the industries supplying unhealthy
products, such as highly-processed foods, tobacco products, or alcoholic beverages, which compete for
modern consumers and are having a significant impact on their health. In terms of the priorities of
public health and health promotion, shaping health awareness and inciting the demand for fitness
and health-related products and services seems to be a beneficial development [28]. Paradoxically,
only the efforts of the public sector, combined with the marketing messages from industries focusing on
wellness, particularly the fitness and healthy nutrition sectors, may have sufficient power to establish
the recommended lifestyle and beneficial health behaviors needed in modern societies [29-31]. It would
appear that a beneficial effect of the fitness industry is at least partially related to the development of
a specific healthy lifestyle culture that is frequently supported by social media [32-34].

The success stories of Internet-based fitness influencers raise the question as to what degree they
may have an impact on the health behaviors of their followers. Do they only provide a surrogate
of real-life activities or can they also influence the lifestyle of their online followers? A review of
research on fitness influencers who are active on the Internet and social media shows that, to date,
most researchers have been focused more on an assessment of the marketing benefits and their ability to
modify the purchasing behaviors of their followers. Many fewer studies were aimed at understanding
if the followers were likely to change their behaviors and adhere to a healthy lifestyle as a result of
accessing the websites run by fitness influencers.

In 2018, a survey performed by GlobalWebIndex revealed that 41% of male and 30% of female
Internet users in the UK and the USA admitted that influencers affect their purchasing decisions [6].
The influencers who provided information about food were followed by 43%, lifestyle and wellbeing
was followed by 37%, and fitness by 30% of all followers of influencers [6]. According to the same
report, younger groups of Internet users were more inspired by the posts generated by influencers
(22% of generation Z, but only 6% of baby boomers). It would appear that the younger segments of the
population are perceived as a priority target group for influencers.

In Poland, the fitness industry has great potential. According to the report prepared by
EuropeActive and Deloitte, about 3 million Poles attended fitness and health clubs in 2018 [35].
This may be evidence of great interest and concern about health and fitness issues by a large segment
of the Polish population. Furthermore, the fitness influencers most well-known to Polish users of
the Internet are able to accumulate, depending on the type of social media, as many as 2-3 million
followers [36-38].

To date, no study on the use of fitness influencers’ sites (FIS) by Polish women has been published.
Consequently, it is not clear if the users of such websites have more beneficial healthy behavior and
lifestyles. The study reported here is an analysis of the prevalence and factors associated with the
use of FIS by young adult women in Poland. The association between the use of FIS and the health
behaviors prevalent in this population were also assessed.

2. Materials and Methods

2.1. Survey

The survey was carried on a sample of adult women aged 18-35 (n = 1030) by means of the
computer-assisted web-based interviewing (CAWI) technique in a two-week period in December 2018.
The survey was conducted by a company experienced in conducting opinion polls in Poland, the PBS
Company, on participants recruited from a certified Internet panel. The PBS Company adheres to
the Polish Programme of Interviewer Quality Control [39] based on the Interviewer Quality Control
Scheme (IQCS) [40]. The surveyed sample reflected the structure of the general female population aged
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18-35 in Poland in terms of age, education (three categories), place of residence (4 categories), and the
Nomenclature of Territorial Units for Statistics (NUTS) 1 region. The quota was established on the basis
of the data reported by the Statistics Poland, the main statistical office in Poland [41]. The limitations
of representativeness of the sample related to the sampling method and the recruitment were corrected
using poststratification weights. These were generated with a random iterative method (RIM) for
variables applied for the stratification of the samples and the main administrative units (voivodeships).

The questionnaire used in the survey consisted of 55 items. Standardized tools were used for the
assessment of health literacy (HL) (a 16-item Health Literacy Survey Questionnaire (HLS-EU-Q16) [42])
and ehealth literacy (eHL) (an 8-item Polish version of the eHealth Literacy Scale (Pl-eHEALS) [43,44]).
The questionnaire included also a set of the items asking about health-related use of the Internet,
accessing sites conducted by Polish fitness influencers active on the Internet, health behaviors,
a self-assessment of health status, opinions about vaccinations and homeopathy, the intake of dietary
supplements, and the use of over-the-counter (OTC) or prescribed medication. The respondents were
also asked questions related to sociodemographic characteristics. More details on the recruitment of
the respondents were published earlier [44].

The study was accepted by the Bioethical Committee of Jagiellonian University in Krakow (No
122.6120.313.2016 of 24 November 2016). The questionnaire was completed anonymously by the survey
participants after receiving information about the study and agreeing to participate.

2.2. Statistical Analysis

For the statistical analysis, IBM SPSS v.24 software (IBM Corp., Armonk, NY, USA) was used.
Absolute and relative frequencies were calculated for the categorical variables and mean and standard
deviation for the continuous variables. The chi? test and univariate logistic regression models were
developed to analyze the relationship between the use of fitness influencers’ sites (FIS) and the
sociodemographic factors, HL, eHL, and the time spent using the Internet. For continuous variables,
the differences between categories were assessed with either the t-Student test or the U Mann-Whitney
test, depending on the distribution of the variable. The relationship between the use of fitness
influencers’ sites (FIS) and health behaviors was assessed using multivariate logistic regression models
after adjusting for HL, eHL, and sociodemographic variables. For the independent variables used in
the logistic regression models, odds ratio (OR) and 95% confidence intervals (95%) were calculated.
Where p < 0.10, the p-value was given to three decimal places, but where p > 0.10 to only two.

2.3. Variables

Bivariate logistic regression models were developed for the dependent variable reflecting the
use of FIS at least once a week. Sociodemographic factors, having children, the total weekly duration
of Internet use, the self-assessment of health status, the long-term use of diet supplements, the use
of OTC and prescribed medication as well as the level of eHL and categorized HL were used as
independent variables.

After adjusting for sociodemographic variables, HL and eHL multivariate logistic regression
models were used for assessing the relationship between the use of FIS and health behaviors. Dependent
variables were derived, after any necessary dichotomization, from items asking about smoking (yes
vs. no), the use of e-cigarettes in the previous 30 days (at least once vs. no use), the consumption of
alcohol in the previous 30 days (at least once vs. no consumption), physical activity (at least a few
times in a week vs. not more than once a week), daily consumption of five portions of fruits and
vegetable in the previous 30 days (at least a few time a week vs. not more than once a week), and breast
self-examination (more often than once a year vs. once a year or less often).

The independent variables used in the multivariate logistic regression models, apart from the use
of FIS, included the sociodemographic variables (age, level of education, place of residence, marital
status, vocational activity, and net monthly income per inhabitant of the household), total weekly hours
of Internet per week, and categorized HL and eHL. The total HL score was calculated only if there were



Int. |. Environ. Res. Public Health 2020, 17, 6360 50f 19

”

at least 14 meaningful responses to the individual questions [42]. The response options “very difficult
and “difficult” were evaluated as “0” and “easy” and “very easy” as “1” [42,45]. Based on the total
score, three categories of HL were established: “inadequate” for a score below 9, “problematic” for the
range from 9 to 12, and “sufficient” for a score greater than 12 [42]. The eHL score was calculated as
the sum of the scores for individual items, after assigning values from 1 to 5 to the response options
(from “I decidedly do not agree” to “I decidedly agree”). The total eHL score ranged from O to 40.

3. Results

3.1. Characteristics of the Study Group

The mean age (standard deviation, SD) of the respondent was 26.09 (4.87) years. As for the level
of education, 25.0% of respondents were graduates with a Bachelor’s or Master’s degree. There were
41.7% of inhabitants of rural areas and 27.0% of cities of at least 100,000 inhabitants. There were 56.0%
singles in the study group, 40.0% married, and 4% were either widowed, separated, or divorced.
The vocationally inactive were the largest group in the study (40.2%); 31.1% were employees in the
public or private sector and 18.4% were college or university students. The characteristics of the study
group are shown in Table 1.

Table 1. The characteristics of the study group.

Number of Subjects

Variable Response Categories % (1)
Education level lower than upper secondary 34.1 (362)
postaeeomeiny monentiary 39.0 401
bachelor’s degree 12.1 (124)
masters’ degree or higher 13.8 (143)
Place of residence rural 41.7 (430)
urban < 20,000 9.7 (100)
urban from 20,000 to <100,000 21.5 (222)
urban from 100,000 to <500,000 16.2 (167)
urban from 500,000 10.8 (111)
Marital status single 56.0 (577)
widowed, divorced or 4.0 (41)
separated
married 40.0 (412)
Vocational status employee 31.1 (320)
self-employed or farmer 10.3 (107)
university or school student 18.4 (190)
Sl eciveduding 43
Net mon’chlyi;ril'lce(l)l;nite;1 r}l)ter household <1000 PLN * 26.1 (268)
1000-2000 PLN 34.6 (356)
>2000 PLN 23.7 (245)

refused to disclose 15.6 (161)
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Table 1. Cont.

Number of Subjects

Variable Response Categories % (1)
Children no 39.6 (408)
yes 60.4 (622)
Prolonged intake of diet no 5.5 (614)
supplements
yes 34.5 (324)
Prolonged use of OTC no 54.3 (524)
yes 45.7 (441)
Long-term use of prescribed no 62.7 (623)
medication
yes 37.3 (370)
Self-assessment of health status not better than satisfactory 16.0 (164)
good 39.6 (408)
very good 31.6 (325)
perfect 12.9 (132)
Body weight * underweight 7.5(77)
normal 59.9 (616)
overweight 20.6 (212)
obese 12.0 (124)
nown?;l;cl)}flelsr;:f);r;eltplﬁrep?sres not more than 3 h 42.3 (435)
between 3 and 6 h 31.7 (326)
more than 6 h 26.0 (268)
Health literacy inadequate 20.9 (179)
problematic 20.8 (178)
sufficient 58.3 (499)
The use of fitness influencers’ sites ~ not at all or less often than once weekly 70.7 (729)
at least once weekly 29.3 (301)

* PLN—current ISO4217 code for Polish zloty, * the categories of the body weight were established based on the
level of the body mass index (BMI) calculated from the values of height and weight reported by the respondents:
underweight—<18.5 kg/mz, normal weight—18.5-24.9 kg/mz, overweight—25.0-29.9 kg/mz, and obese—from
30.0 kg/m?.

There were 37.9% active smokers in the study group (Table 2), and 18.5% of respondents used
e-cigarettes. Among respondents, 42.5% had consumed alcoholic beverages at least once in the previous
30 days and in the same period, 34.4% of respondents undertook some form of physical activity at
least a few times a week. Fruits and vegetables were consumed five times a day every day, or nearly
every day by 18.2% and a few times a week by 25.7% of the respondents in the previous 30 days.
Finally, breast self-examination was performed more frequently than once yearly by only 29.3% of the
respondents. Detailed presentation of the frequencies of health behaviors according to the categories
of independent variables used in the multivariate logistic regression models has been included in
Tables S1 and S2.
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Table 2. Health behaviors in the study group.

Health Behaviors Categories of the Variable % (n)

Smoking yes 37.9 (390)
no 62.1 (640)
E-cigarettes in the previous 30 days at least once 18.5 (191)
not used 81.5 (839)
Alcohol consumption in the previous 30 days at least once 42.5 (437)
no use 57.5 (593)
Physical activity in the previous 30 days every day or nearly every day 11.8 (121)
a few times a week 21.6 (222)
not often than once a week 62.3 (642)

not able to exercise 4.3 (45)
Consumpioel e portns o S0 00 vy oy ormy everydey 182017
a few times a week 25.7 (264)
once a week 13.6 (140)
less often than once a week 42.6 (438)
Breast self-examination more frequently than once yearly 29.3 (302)
once yearly or less frequently 70.7 (727)

Weekly duration of the Internet not exceeding 3 h was stated by 42.3%, 31.7% indicated between 3
and 6 h, and 26.0% of the respondents spent more than 6 h using the Internet. The mean HL score
(SD) was 11.87 (4.57) and the eHL score 29.52 (5.03). Only 16.0% of respondents assessed their health
as unsatisfactory or satisfactory, 39.6% as good, and 44.5% as very good or perfect. As for the body
mass index (BMI), 59.9% of the studied group were of normal weight, but 32.6% were overweight or
obese, the remainder being underweight. In the study group, there were 34.5% persons admitting
the use of diet supplements for prolonged periods, while 45.7% used OTC medication and 37.3%
prescribed medication.

3.2. Factors Associated with the Use of Influencers’ Websites

Accessing FIS at least once a week was admitted by 29.3% of the respondents. There was a
relationship between the accessing of FIS and the place of residence, net monthly income per member
of the household, prolonged intake of diet supplements, and OTC medication, with both HL and eHL.

Women living in urban areas with a population ranging from 20,000 to <100,000 were 60% more
likely to use FIS than those living in rural areas (OR, 95%CI: 1.59, 1.12-2.26). Furthermore, women
living in households with the highest level of income were 1.5 times more likely to use FIS than those
from households with the lowest income (OR, 95%CI: 1.54, 1.06-2.24). Interestingly, respondents using
diet supplements or OTC medication for a prolonged period were less likely to access FIS (OR, 95%CI:
0.47,0.35-0.62 and 0.75, 0.57-0.99, respectively).

An increase of 1 point in the eHL was associated with the increased likelihood of visiting FIS
by 5% (OR, 95%ClI: 1.05, 1.02-1.08). The use of FIS was confirmed by 35.2% of respondents having
inadequate, by 24.2% of those with problematic HL and 29.1% of participants with sufficient HL.
Univariate logistic regression revealed a significant difference between the respondents possessing
inadequate and problematic HL (OR, 95%CI: 0.59, 0.37-0.94), but not between those with inadequate
and sufficient HL (OR, 95%CI: 0.75, 0.52-1.08).
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3.3. Determinants of Health Behaviours

The analysis based on multiple logistic regression showed a significant association between the use
of FIS and all the analyzed health behaviors except smoking. Interestingly, the women who accessed
FIS were more likely to use e-cigarettes (OR, 95%CI: 1.63, 1.09-2.43) and drink alcohol (OR, 95%CI:
1.37,1.01-1.88) (Table 3). Furthermore, those visiting FIS more frequently consumed five portions of
fruits and vegetables daily (OR, 95%Cl: 2.77, 2.01-3.82), undertook physical activity (OR, 95%CI: 1.74,
1.27-2.38), and carried out breast self-examination (OR, 95%CI: 1.54, 1.11-2.13) (Table 4).

Table 3. Factors related to the use of fitness influencers’ sites.

Variable Response Categories The Ui:;;i g:;e‘r/l;::]s(;sites at p* OR 95% CI p&
No Yes
Education level lovzzzsgzzr‘;%p er 70.7 (256) 29.3 (106) 0.33 0.33
upper secondary or
post-secondary 71.4 (287) 28.6 (115) 0.97 0.71-1.32 0.84
non-tertiary
bachelor’s degree 75.0 (93) 25.0 (31) 081  051-1.29 0.38
masters’ degree or higher 65.0 (93) 35.0 (50) 1.31 0.87-1.97 0.20
Place of residence rural # 74.4 (319) 25.6 (110) 0.023
urban < 20,000 65.0 (65) 35.0 (35) 157  099-250  0.055
“rba“g‘(’)gozo%ooo to 64.4 (143) 35.6 (79) 159  1.12-226  0.009
urban ir;)(;grégg,ooo to 68.9 (115) 31.1 (52) 131 0.89-1.94 0.17
urban from 500,000 77.5 (86) 22.5 (25) 083  051-1.36 0.46
Marital status single 72.3 (417) 27.7 (160) 0.24
dlrf/‘zizf;o‘r”slg;’:r’s?e 4 68.9 (312) 31.1 (141) 118  09-154 0.24
pge}:;fl‘s’g}tgfé ‘;:;‘;;‘;Zt <1000 PLN % 73.1 (196) 26.9 (72) 0.005
1000-2000 PLN 69.9 (249) 30.1 (107) 116  0.82-1.65 0.40
>2000 PLN 63.7 (156) 36.3 (89) 154 106224  0.025
refusal 79.5 (128) 205 (33) 070  0.44-1.12 0.14
Vocational status employee # 70.6 (226) 29.4 (94) 0.45
self-employed or farmer 64.5 (69) 35.5(38) 1.30 0.81-2.06 0.27
university or school 70.5 (134) 29.5 (56) 099  067-147 096
student
vocationally inactive or ) 5 35 275 (114) 091 066125 055
on a disability pension
Children no* 72.7 (296) 27.3 (111) 0.26
yes 69.5 (432) 30.5 (190) 117 0.88-1.54 0.28
Prolonged intake of no* 76.4 (469) 23.6 (145) <0.001
supplements
yes 60.1 (194) 39.9 (129) 047  035-062  <0.001
preizﬁiggrze‘;ii;fm no* 73.0 (455) 27.0 (168) 0.054
yes 67.3 (249) 32.7 (121) 076  057-1.001  0.051
Prolonged use of OTC @ no* 73.9 (387) 26.1 (137)
yes 67.8 (299) 32.2 (142) 075  057-099  0.041
Weekly Internet use for
non-professional not more than 3 h # 69.7 (304) 30.3 (132) 0.69 0.68
purposes
between 3 and 6 h 70.6 (230) 29.4 (96) 096  0.7-1.32 0.82

more than 6 h 72.8 (195) 272 (73) 086  0.61-1.21 0.39
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Table 3. Cont.

The Use of Influencers’ Sites at

Variable Response Categories least Once Weekly p* OR 95% CI p&
> hestin st "nitacory " 7aen 2o 008 0087
good 73.3 (85) 26.7 (31) 123 0.56-2.7 0.61

very good 73.8 (301) 26.2 (107) 1.19 0.59-2.42 0.62

perfect 66.7 (305) 33.3(152) 1.67 0.83-3.37 0.15

Body weight underweight # 79.2 (61) 20.8 (16) 0.22

normal 69.3 (427) 30.7 (189) 1.70 0.95-3.03 0.073

overweight 69.7 (147) 30.3 (64) 1.68 0.90-3.13 0.11

obese 74.8 (92) 25.2 (31) 1.31 0.66-2.59 0.45

Health literacy inadequate # 64.8 (116) 35.2 (63) 0.071 0.078
problematic 75.8 (135) 24.2 (43) 0.59 0.37-0.94 0.025

sufficient 70.9 (354) 29.1 (145) 0.75 0.52-1.08 0.13

Age® 26.22 (4.96) 25.78 (4.64) 0.12 0.98 0.95-1.01 0.18
eHealth literacy * 29.19 (5.07) 30.31 (4.85) <0.001 1.05 1.02-1.08 0.001

* p value for chi? test in the case of categorical variables, for the t-Student test in case of age, and U Mann-Whitney
test in case of HL and eHL scores; & p value for univariate logistic regression; # for age, HL and eHL scores-mean
(standard deviation) was provided depending on the category of the opinion about vaccinations; # reference category
of the independent variable in the logistic regression model; % PLN—current 1S04217 code for Polish zloty, e
OTC—over-the-counter used in relation to the medication sold without a prescription.

Smoking was associated with the level of education, vocational activity, and marital status.
Respondents with the three higher levels of education were less likely to smoke than those with
the level of education lower than upper secondary (OR, 95%CI: 6.71, 0.48-0.95; 0.13, 0.07-0.25; 0.23,
0.13-0.40 for comparison with upper secondary or post-secondary non-tertiary, Bachelor’s and Master’s
degree level of education, respectively). University or college students were less likely to smoke than
the employees in the public or private sector (OR, 95%ClI: 0.36, 0.21-0.63). Finally, married, divorced,
widowed, or separated respondents were less likely to smoke than singles (OR, 95%CI: 0.65, 0.46-0.92).

The use of e-cigarettes showed a statistically significant association, apart from the use of FIS, with
age, education level, and the respondents’ vocational status. Older respondents were less prone to use
e-cigarettes (OR, 95%ClI: 0.91, 0.86-0.96). Persons with a Bachelor’s degree showed a lower likelihood
of using e-cigarettes than those having the lowest level of education (OR, 95%CI: 0.28, 0.12-0.67). The
comparison with respondents who held a Master’s degree did not show any statistical significance
(OR, 95%CI: 0.48, 0.23-1.00). Vocationally inactive persons were less prone to use e-cigarettes than
persons employed in the public or private sector (OR, 95%CI: 0.55, 0.34-0.90).

Alcohol consumption, apart from visiting FIS, was significantly related only to the respondent’s
vocational status. Persons who were vocationally inactive less frequently consumed alcohol than
employees (OR, 95%CI: 0.64, 0.45-0.92).

The consumption of the recommended amounts of fruit and vegetables was more frequent by
those accessing FIS and those possessing higher HL and eHL (Table 5). Respondents with both
problematic or sufficient level of HL were nearly twice as likely to consume five portions of fruits
and vegetables daily than those with inadequate HL (OR, 95%CI: 1.89, 1.19-2.98, and 1.90, 1.28-2.81,
respectively). The increase of the eHL score by 1 point was associated with a 4% increase in more
frequently consuming the recommended daily amount of fruit and vegetables. Of interest, in the
multivariate model, accessing FIS at least once a week was the only predictor of more intensive
physical activity.
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Table 4. Multivariate logistic regression model for smoking, the use of e-cigarettes, and alcohol

consumption as dependent variables.

Ing:g:{:i esnt I“dCei;t:rg\g:i:tS \(I):riiigble Smoking e-Cigarettes Alcohol Consumption
OR 95%CI p& OR 95%Cl p& OR 95% CI p&
The ussvz;isri‘i‘s‘emersr oifesi fﬁ";“:n‘éz V’;‘;ﬁy 121 087-169 025 1.63 1.09-243 0016 137  101-1.88  0.046
Health literacy inadequate #
problematic 148 094234 0092 128 075217 037 121 078186  0.39
sufficient 094 063-14 075 0.63 039-1.02 0059 079 054114 021
eHealth literacy 101 098-1.05 040 1.02 098-1.06 043 100 097-1.03  0.88
Age 099 096-1.04 0.82 091 0.86-0.96 0.001 098  094-1.02  0.39
Place of residence rural #
urban < 20,000 110 0.64-191 073 0.77 036-1.65 050 1.02 063177 083
urban j;%gjoé%ooo 110 075168 057 151 092-25 011 110 074-1.62  0.65
urban 250&‘388000 0 159 099252 0052 119 0.66-2.14 057 121  078-186  0.39
urban from 500,000 107 061-1.89 082 1.37 0.69-268 037 151  090-251 012
hoﬁilllr:)igr?:elrzleger <1000 PLN "
1000-2000 PLN 125 0.85-1.83 026 1.01 061-1.66 098 098  0.67-142  0.89
>2000 PLN 114 074176 055 0.99 057-175 099 110 0.73-1.67  0.65
refused to disclose 099 061-1.62 097 1.74 098-31 0058 141  089-223  0.14
Education level lov:z;ﬂzr;rl;%per
upper secondary or
post-secondary 067 048-095 0023  0.89 058-135 057 110 0.78-1.56  0.58
non-tertiary
bachelor’s degree 013 007-025 <0.001 028 0.12-067 0004 162 097-2.70  0.063
masters’ degree or higher 023 0.13-04  <0.001 048 023-1.00 0050 119  072-197 049
Vocational status employee *#
self-employed or farmer  1.01  0.59-1.74  0.96 0.98 05-192 094 068 041-1.13 014
university orschool 30 51 063 <0001 082 044-151 052 109 066-179 075
student
vocationally inactive 099  0.68-1.44 095 055 0.34-090 0018 0.64 045-092  0.017
Marital status singles # vs. other 065 046-092 0015 126 0.80-199 032 087 0.63-121 040

& p value for multivariate logistic regression; * reference category of the independent variable in the logistic
regression model;  PLN—current ISO4217 code for Polish zloty.

Table 5. Multivariate logistic regression model for the consumption of fruits and vegetables, physical

activity, and breast self-examination as dependent variables.

e M P F—
OR 95%CI p& OR 95%CI p& OR 95% CI p&
The use of influencers’  lessoften vs. more —, ,, 50 30y o001 174 127-238 0001 154 1.11-213  0.010
websites often than once weekly
Health literacy inadequate #
problematic 189 119298 0007 118 074-1.88 048 126  077-206 037
sufficient 190 12828 0001 145 098-2.16 0.066 1.80 118274  0.006
eHealth literacy 104 1003-107 0031  1.02 099-1.06 014 102 098-105  0.39
Age 099 095-1.03 0.62 0.99 095-1.03 059 1.03 098-1.07 024
Place of residence rural #
urban < 20,000 111 0.65-188 071 0.93 054-1.61 080 077 044-136 037
urban from 20000t0 77 g5 194 019 147 078-174 045 088 058-133 055

<100,000




Int. |. Environ. Res. Public Health 2020, 17, 6360 11 of 19

Table 5. Cont.

Independent Categories of an Consumption of Fruits

Variables Independent Variable and Vegetables Physical Activity Breast Self-Examination
OR 95%CI p& OR 95%CI p& OR 95% CI p&

urban from 100,000t0 71 4591 014 12 077-189 040 115  073-18 056

<500,000
urban from 500,000 1.07 0.63-1.81  0.80 1.07 0.63-1.82 081 091 0.52-1.58 0.73
hoﬁgfte}llr:)isr?neerr;e;er <1000 PLN *#

1000-2000 PLN 090 0.61-1.31  0.58 1.40 0.95-2.07 0.088 142  0.95-2.12 0.086

>2000 PLN 137 090-2.10 0.14 1.19 077-1.84 044 120 0.77-1.88 0.42

refused to disclose 134 083214 023 1.11 0.68-1.81 067 107  0.64-1.78 0.79

Education level lovx;iz:)l:\?jr;;lgper
upper secondary or
post-secondary 1.08 0.76-1.54  0.65 1.01 0.71-1.45 095 1.36 0.94-1.97 0.11
non-tertiary
bachelor’s degree 105 0.62-1.78 0.85 0.96 056-1.64 089 152  0.89-2.59 0.13
masters’ degree or higher 140  0.84-233  0.20 1.64 0.98-2.73  0.058 1.22 0.71-2.07 0.47
Vocational status employee *

self-employed or farmer 117 0.7-1.95 0.55 0.87 0.51-1.49 061 1.08 0.64-1.83 0.78

“nivef:?és;t“h"(’l 054 032091 002 132 078221 030 095 0.55-165  0.87

vocationally inactive 087 0.6-125 045 1.00 0.69-146 098 098  0.67-1.44 0.92

Marital status singles # vs. other 117 0.84-1.63 0.36 0.94 0.67-1.33 073 0.95 0.67-1.35 0.77

& p value for multivariate logistic regression; * reference category of the independent variable in the logistic
regression model;  PLN—current ISO4217 code for Polish zloty.

Breast self-examination was more frequently performed by the users of FIS and the respondents
possessing a sufficient level of HL. In the latter group, the likelihood of more frequent self-examination
was 1.8 higher than for those in the group with inadequate HL (OR, 95%CI: 1.80, 1.18-2.74) (Table 5).

4. Discussion

The most popular Polish Internet fitness influencers may have 1-3 million followers depending
on the type of social media used. According to this study, nearly 30% of Polish women aged 18-35
years accessed FIS at least once weekly. For respondents living in cities with a population <20,000 or
20,000 to <100,000, the percentage of users was 35%. Interestingly, the lowest use of FIS was by the
inhabitants in the largest cities (23%) and rural areas (26%). The difference between the inhabitants
of rural areas and of cities with a population of 20,000 to <100,000 was statistically significant in the
univariate logistic model.

The users of FIS also possessed significantly higher levels of eHL. Higher information skills and
acceptance of the use of the Internet in a health-related context apparently encourages the users to
access FIS. In the studied population, an increase of the eHL score by 1 point increased the likelihood
of using FIS by 5%. The link between accessing social media sites on fitness and eHL was suggested
earlier by Jong and Drummond [33].

The association between the visits to FIS and HL was not unequivocal. The highest usage of
FIS, 35%, was by respondents possessing inadequate HL. The frequency of FIS usage among the
respondents with problematic and sufficient HL was lower by 11 and 6 percent, respectively. However,
logistic regression revealed a significant difference only for the comparison between inadequate and
problematic HL. The lack of a difference between those with the lowest and the highest HL is perhaps
surprising. However, due to the scarcity of studies focused on the characteristics of the followers of
Internet fitness influencers, it is difficult to comment on the influence of HL on the use of FIS. It is
possible that persons with higher HL are more inclined to engage in real-life health behaviors, e.g.,
they exercise in a gym regularly and, therefore, less often access FIS. They may be also repelled by the
commercial flavor and marketing activities undertaken by many Internet fitness influencers.
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Accessing FIS was lower for respondents who admitted a prolonged consumption of diet
supplements or the use of OTC medication. There is not an obvious rationale to explain such
a relationship. One can only hypothesize that the consumption of dietary supplements may be
vicarious behavior replacing the access to FIS. It is also possible that some persons believe that taking
supplements is an easier option than the demands of physical activity or diet regimens proposed
by fitness influencers. However, some of the Internet fitness influencers are involved in marketing
activities to supply supplements. Therefore, a negative relationship between accessing the FIS and the
prolonged consumption of such products was not expected. The adverse association between the use
of the FIS and the use of OTC medication is even more puzzling.

The multivariate analysis revealed that the use of FIS was associated with five of the six analyzed
health behaviors, even after adjusting for HL and eHL and the sociodemographic factors. Unexpectedly,
higher usage of FIS was associated with the more frequent use of e-cigarettes and alcohol consumption.
Assuming that FIS users are more health-oriented, it is possible that e-cigarettes are regarded as being
a less harmful option. For some users, it is probably also a means of reducing the use of tobacco.
Regarding the consumption of alcohol, of those who admitted consuming alcoholic beverages at least
once in the previous month, only 26% drank alcohol more frequently than once a week. Messages
related to the consumption of alcoholic beverages currently appearing in the popular media are
not consistent and so the higher consumption of alcohol by the users of FIS may paradoxically be
evidence of the acceptance of a healthy lifestyle. In the past, medical associations suggested that
alcohol consumption should not exceed one drink per day for women and two drinks per day for
men [46,47]. An amended analysis of the available data and new studies tend to show that even low
consumption of alcohol may be harmful and could lead to higher all-cause mortality and, specifically,
of cancers [48]. Therefore, new dietary guidelines promote abstaining from alcohol [49]. However,
this message does not transpire quickly to the social media and the Internet community.

Interestingly, from the independent variables included in the multivariate logistic regression
model, only the use of FIS showed a significant relationship with the frequency of physical activity
as a dependent variable. A similar effect was not observed for HL or eHL. It is not clear why none
of the sociodemographic variables was related to physical activity. Furthermore, it may be rather
disappointing that only 33% of young women were frequent participants in physical activities.

The phenomenon of the Internet and social media fitness influencers may be perceived as another
manifestation of the e-health domain. The potential behind the use of the digital environment for the
delivery of health-related interventions is well understood. Recent initiatives have shown that the
public health community appreciates the benefits arising from digital health [50]. However, the results
of the assessment of the effectiveness of ehealth interventions are not unequivocal [51]. According to
the systematic review published by Rose et al., statistically significant changes of behaviors related
to nutrition and physical activity by adolescents were observed for the interventions encompassing
issues such as education, goal-setting, self-monitoring, and parental involvement [52]. The effect of
technology-based programs on changing health behaviors among those aged 12-24 was assessed
by Celik and Toruner [53]. They found that about 56% of studies reported significant changes to
health behaviors that could result from the use of Internet-, computer- or mobile-based interventions.
A systematic review focusing on new digital media interventions for sexual health promotion among
young people revealed that only in 20% of studies in which the intention to use condoms for the
prevention of HIV and other sexually transmitted infections were evaluated, a significant effect of
the intervention was confirmed [54]. Another review reporting on the use of mobile applications in
order to improve nutritional behavior showed the feasibility of such interventions [55]. It appears that
the effectiveness of a digital intervention depends strongly on the behavior targeted and the type of
technology applied [56-59].

Because of its popularity and an enormous number of users, social media were speedily adopted
as one of the most significant channels for health communication. Social media are addressed both as
the medium for the delivery of public health and health promotion interventions or as a predictor of
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potentially unfavorable consequences for those using them excessively. The use of social media for
interventions targeting a change in the health behaviors in various groups of users has been the subject
of many studies. The systematic review published in 2014 by Williams et al. was able to identify
22 studies assessing the effectiveness of social media interventions attempting to modify people’s
diet and their physical activity [60]. A meta-analysis of the pooled results revealed no significant
changes in physical activity, but a decrease in the consumption of dietary fat was identified as the
result of social media interventions. The authors of a systematic review published in 2020 assessing
the techniques used to achieve behavior change in social media interventions for promoting beneficial
health behaviors in adults identified 71 relevant studies [61]. The techniques most frequently reported
for such interventions included the provision of details on how to achieve the modified behavior,
social support, self-monitoring of behavior, and information about possible health consequences.
Another systematic review focused on interventions to encourage the cessation of smoking found
that the interventions making use of social media were as effective as those based on individually
designed interactive platforms [62]. The review of nutritional interventions targeting adolescents
and young adults revealed that the majority of interventions that included a social media component
achieved positive outcomes [63]. According to Hudnut-Beumler et al., social media were used for
health promotion activities for the Hispanic populations addressing sexual health, healthy nutrition,
and active living [64]. The growing use of social media in low and middle-income countries for
health-related purposes was reported by Hagg et al. [65].

A systematic review carried out by Moorhead et al. based on 98 original studies showed that
key benefits from the use of social media for health communication include: increased interactions,
the greater availability of shared and tailored information; increased accessibility to and a widening
access to health information, availability of peer, social, or emotional support; public health surveillance
and the potential to influence health policy [66]. Giustini et al. indicated that the use of social media
in public health initiatives and medicine may bring problems related to mental health, privacy,
confidentiality, and the reliability of information [67]. Rounsefell et al. analyzed 26 original studies
and found that social media engagement or exposure could be related to greater body dissatisfaction,
dieting or restricting food, overeating, and choosing healthy foods among healthy young adults aged
18-30 [68]. Other authors pointed out that the advice given by so-called healthy food bloggers was not
evidence-based and in the recipes analyzed by the authors, the fat content seemed to be increased to
make up for the reduced sugar content [69]. Furthermore, some authors reported that messages posted
on social media sites can promote health-damaging behavior, e.g., promoting anorexia [70]. Vannucci
et al. carried out a systematic review with meta-analysis on the association between social media use
and risky behaviors in adolescents [71]. They found a small to medium correlations between the use of
social media and engagement in risky behaviors in general and related to substance abuse and risky
sexual activities.

This study confirmed that, to some degree, the use of FIS may be associated with favorable health
behaviors, at least in relation to physical activity, nutrition, and preventive activities. However, it is
also related to the more frequent use of e-cigarettes and increased alcohol consumption.

Unfortunately, the impact of Internet fitness influencers on the health behaviors of their followers
has been rarely addressed by researchers. Most available publications are focused on the commercial
marketing role of fitness influencers who are active in social media. There are also many studies
assessing the categories of health information sought by Internet users.

It seems that the emergence of Internet fitness influencers was a response to the significant interest
in exercise and fitness already active in users of the Internet. The survey by the Pew Research Center
in 2009 revealed that 52% of Internet users in the USA searched for information about exercise or
fitness [72]. According to the Center, between 2002 and 2009, the percentage of adult Internet users
visiting websites with information about exercise and fitness increased by 88% [72]. The report revealed
that women searched for such information more frequently than men, as did younger rather than older
people, those with higher rather than those with lower levels of education, and finally inhabitants
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of households with higher levels of income. In 2009, 56% of women, but only 48% of men, accessed
fitness information online. Access was made to online fitness information by 61% of persons aged
18-29, by 57% of those aged 30-49, but only by 44% of the 50-64 years olds [72]. According to the
2015 Eurobarometer survey focused on digital health literacy, 74% of Europeans searching for health
information online were seeking for information on aspects of lifestyle, including diet, nutrition,
and physical activity (European Commission, 2014) [73].

In an Australia group of adolescents and young adults, greater interest in health and fitness was
shown by the female members of the group [74]. The survey carried out on a sample of 15-29 years old
respondents revealed that 30.8% accessed fitspiration websites and 23.5% sites providing plans for diet
and fitness. The sociodemographic predictors of those who would access health and fitness-related
social media content, apart from gender, included younger age, a higher level of education, and living
outside a major city. Females were 3.5 times more likely than males to use such information, persons
living outside a major city were twice as likely, and those in the youngest group (15-17 years old) were
three times more likely than those in the oldest group (20-29 years old). Women were 13 times more
likely to access websites offering diet and fitness plans than men. The authors of this study pointed out
that the much higher proportion of women accessing health- and fitness-related social media is not
surprising as the content is mainly aimed at them and is frequently driven by female celebrities and
fitness models. The authors were concerned that up to 50% of young females were users of such online
content because of it being frequently accompanied by objectifying messages. The finding of the Polish
study reported here agree to a limited extent with those found in the Australian study. The use of FIS
by the Polish female population 18-35 years old was not dependent on age and level of education.
Nevertheless, respondents living outside major cities (but not from rural areas) were more likely to
follow fitness influencers than inhabitants of the greatest cities.

Elavsky et al. carried out a study on the role of digital technologies for supporting health behaviors
including diet, weight loss, and exercise or sport among young adults in the Czech Republic [75].
Of the 669 respondents aged 13-39, recruited from users of healthy lifestyle websites, 46.9% made
daily, or almost daily, visits to websites on nutrition, similarly 16.9% for slimming advice and 37.2% for
information on exercise and sport.

Fitness or nutrition is the most frequently searched topic online by teenagers. According to
Wartella et al., 42% of teenagers aged 11-18 in a nationally representative sample in the USA searched
for information on fitness and exercise and 36% on diet and nutrition [76]. Thirty-four percent of those
who searched for health information (28% of all participants of the survey) admitted that they had
changed their behavior as a result of the information obtained.

Dahl et al. undertook an analysis, based on structural equation modeling, of data received from
a sample of 392 adult participants in a Country Wellness Rankings study carried out in one of the
Midwestern states. They reported that access to primary care might increase the search for digital
information, and this, in turn, may lead to changes in health behaviors and improved overall physical
health [77].

Lee et al. analyzed the relationship between seeking online health information and the resulting
health behaviors in a sample of nearly 2700 Hispanic residents in New York, NY, USA [78]. They defined
online health information-seeking behavior as performing one of following three actions: participating
in an online support group, using e-mail to communicate with physicians, and using the Internet to
search for health or medical information. The analysis showed that health information seeking was
significantly associated with the consumption of fruit, vegetables, and engaging in physical activity
but not with the consumption of alcohol and adherence to medical regimens. The study also assessed
HL; it was related to alcohol consumption and adherence to medical regimens. In our study, the use of
FIS was significantly associated with all but one of the analyzed health behaviors. However, it should
be noted that FIS users were more likely to use e-cigarettes and consume alcoholic beverages.
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Limitations

There are some limitations to this study that should be considered. It was a cross-sectional
study, and consequently, the reasoning about the cause-effect relationship is not possible. Although
the analysis of the association between the use of the FIS and health behaviors was adjusted for
sociodemographic factors, HL and eHL, there are probably other predictors that were not included in
the regression models. Furthermore, the questionnaire used in the study has not included items asking
about the respondents’ self-assessment of any changes in their lifestyle or specific health behaviors that
were the result of using FIS. The use of such questions could shed more light on a subjective feeling
about the influence of fitness influencers on the lifestyle of participants, even if there was a risk of
recall biases related to retrospective questions. The use of logistic regression models for the analysis of
predictors of specific health behaviors required dichotomization of the relevant variables. This could
result in the loss of some information, but this was a deliberate action to enable a more transparent
presentation of the results. The impact of fitness influencers on the health behaviors of their followers
involves several aspects, from health promotion, through marketing to e-health. It was not always
possible to discuss all the relevant aspects despite the discussion becoming rather lengthy.

5. Conclusions

Health promotion is aimed at enabling people to efficiently take responsibility for their health
and that of their family. It is a challenging task because the network of determinants influencing the
health of modern societies is complex and not always transparent. It seems that the fitness influencers
active on the Internet, especially those operating on social media, maybe allies of the public health
professionals who frequently remain in conflict with the industries launching powerful marketing
campaigns to sell products that may have a harmful impact on people’s health.

This study showed that there is a clear relationship between the use of the FIS and the health
behaviors of young adult women. This group is particularly exposed to communications from fitness
influencers and potentially there may be if the messages remain in line with the evidence given in
public health and health promotion.

However, there is a risk that the activities of fitness influencers are dominated by commercial
interests and attempts to generate profits from the sale of products that are worthless in terms of health
benefits. The messages from the reported analysis are not always optimistic. The use of the FIS was
associated with clearly positive behaviors such as greater physical activity, more beneficial nutrition
patterns, or more active preventive behaviors but there are also some potentially harmful influences.
The observed trend of the greater use of e-cigarettes and the consumption of alcohol beverages by FIS
users requires further research because the messages generated by health care communities are not
always explicit in regard to these issues.

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/17/17/6360/s1,
Table S1: The frequencies of health behaviors in the categories of independent variables used in the multivariate
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variables used in the multivariate logistic regression models. Part II.

Funding: This research was funded from the statutory project No N43/DBS/000050 performed in the Department
of Health Promotion and e-Health, Institute of Public Health, Faculty of Health Sciences, Jagiellonian University
Medical College, Krakéw, Poland.

Acknowledgments: The author thanks John R. Blizzard, a retired UK University Senior Lecturer, Chartered
Engineer, and Churchill Fellow, for proofreading of the manuscript.

Conflicts of Interest: The author declares no conflict of interest.

References

1.  Gough, C. Health & Fitness Clubs-Statistics & Facts. Available online: https://www.statista.com/topics/1141/
health-and-fitness-clubs/ (accessed on 10 July 2020).


http://www.mdpi.com/1660-4601/17/17/6360/s1
https://www.statista.com/topics/1141/health-and-fitness-clubs/
https://www.statista.com/topics/1141/health-and-fitness-clubs/

Int. |. Environ. Res. Public Health 2020, 17, 6360 16 of 19

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Statista Total Number of Health and Fitness Clubs Worldwide 2009 to 2017. Available online: https:
/[www.statista.com/statistics/275056/total-number-of-health-clubs-worldwide/ (accessed on 9 July 2020).
Global Wellness Institute. Global Wellness Economy Monitor; Global Wellness Institute: Miami, FL, USA,
2018. Available online: https://globalwellnessinstitute.org/industry-research/2018-global-wellness-economy-
monitor/ (accessed on 9 July 2020).

Global Wellness Institute. Move to Be Well: The Global Economy of Physical Activity; Global Wellness Institute:
Miami, FL, USA, 2019. Available online: https://globalwellnessinstitute.org/industry-research/global-
economy-physical-activity/ (accessed on 8 July 2020).

Dibiase, L. The Evolution of Instagram & YouTube Fitness Influencers. Available online: https://unamo.com/
blog/guest-posts/fitness-influencers (accessed on 9 July 2020).

GlobalWebIndex. Influencer Marketing; Trend Report 2019; GlobalWebIndex: London, UK, 2019. Available
online: https://www.globalwebindex.com/reports/influencer-marketing (accessed on 8 July 2020).
Collective Bias. Influencer Marketing Update: Non-Celebrity Influencers 10 Times More Likely to Drive
In-Store Purchases. Available online: https://www.prnewswire.com/news-releases/influencer-marketing-
update-non-celebrity-influencers-10-times-more-likely-to-drive-in-store-purchases-300241060.html
(accessed on 10 July 2020).

Thompson, W.R. Worldwide survey of fitness trends for 2020. ACSM Health Fit. ]. 2019, 23, 10-18. [CrossRef]
Szczepanski, C. Najpopularniejsi polscy fit-influencerzy. My Co. Pol. 2020, 2, 53.

Dahlgren, G.; Whitehead, M. Policies and Strategies to Promote Social Equity in Health. Background document to
WHO—Strategy Paper for Europe; Stockholm Institute for Further Studies: Stockholm, Sweden, 1991.

Fiolet, T.; Srour, B.; Sellem, L.; Kesse-Guyot, E.; Alles, B.; Méjean, C.; Deschasaux, M.; Fassier, P;
Latino-Martel, P.; Beslay, M.; et al. Consumption of ultra-processed foods and cancer risk: Results
from NutriNet-Santé prospective cohort. BMJ 2018, 360, 322. [CrossRef] [PubMed]

Kim, H.; Hu, E.A.; Rebholz, C.M. Ultra-processed food intake and mortality in the USA: Results from the
Third National Health and Nutrition Examination Survey (NHANES III, 1988-1994). Public Health Nutr.
2019, 22, 1777-1785. [CrossRef] [PubMed]

Srour, B.; Fezeu, L.K.; Kesse-Guyot, E.; Allés, B.; Méjean, C.; Andrianasolo, R.M.; Chazelas, E.; Deschasaux, M.;
Hercberg, S.; Galan, P.; et al. Ultra-processed food intake and risk of cardiovascular disease: Prospective
cohort study (NutriNet-Santé). BM]J 2019, 365, 11451. [CrossRef]

Blanco-Rojo, R.; Sandoval-Insausti, H.; Lopez-Garcia, E.; Graciani, A.; Ordovas, ].M.; Banegas, J.R.;
Rodriguez-Artalejo, F.; Guallar-Castillén, P. Consumption of Ultra-Processed Foods and Mortality: A National
Prospective Cohort in Spain. Mayo Clin. Proc. 2019, 94, 2178-2188. [CrossRef]

Goémez-Donoso, C.; Sanchez-Villegas, A.; Martinez-Gonzélez, M.A.; Gea, A.; De, R.; Mendonga, D.;
Lahortiga-Ramos, F.; Bes-Rastrollo, M. Ultra-processed food consumption and the incidence of depression in
a Mediterranean cohort: The SUN Project. Eur. J. Nutr. 2020, 59, 1093-1103. [CrossRef]

Meneguelli, T.S.; Hinkelmann, J.V.; Hermana, H.; Hermsdorff, M.; Angeles Zulet, M.; Alfredo Martinez, J.;
Bressan, J.; Hinkelmann, V.; Zulet, M.A.; Mart Inez, J].A. Food consumption by degree of processing and
cardiometabolic risk: A systematic review Food consumption by degree of processing and cardiometabolic
risk: A systematic review. Int. J. Food Sci. Nutr. 2020, 678-692. [CrossRef]

Vandevijvere, S.; Jaacks, L.M.; Monteiro, C.A.; Moubarac, J.; Girling-Butcher, M.; Lee, A.C.; Pan, A;
Bentham, J.; Swinburn, B. Global trends in ultraprocessed food and drink product sales and their association
with adult body mass index trajectories. Obes. Rev. 2019, 20, 10-19. [CrossRef]

Ferretti, F.; Mariani, M. Sugar-sweetened beverage affordability and the prevalence of overweight and obesity
in a cross section of countries. Glob. Health 2019, 15, 30. [CrossRef]

Moodie, R.; Stuckler, D.; Monteiro, C.; Sheron, N.; Neal, B.; Thamarangsi, T.; Lincoln, P.; Casswell, S. Profits
and pandemics: Prevention of harmful effects of tobacco, alcohol, and ultra-processed food and drink
industries. Lancet 2013, 381, 670-679. [CrossRef]

Baker, P; Friel, S. Food systems transformations, ultra-processed food markets and the nutrition transition in
Asia. Glob. Health 2016, 12, 80. [CrossRef] [PubMed]

Marrén-Ponce, J.A.; Flores, M.; Cediel, G.; Monteiro, C.A.; Batis, C. Associations between Consumption of
Ultra-Processed Foods and Intake of Nutrients Related to Chronic Non-Communicable Diseases in Mexico.
J. Acad. Nutr. Diet. 2019, 119, 1852-1865. [CrossRef]


https://www.statista.com/statistics/275056/total-number-of-health-clubs-worldwide/
https://www.statista.com/statistics/275056/total-number-of-health-clubs-worldwide/
https://globalwellnessinstitute.org/industry-research/2018-global-wellness-economy-monitor/
https://globalwellnessinstitute.org/industry-research/2018-global-wellness-economy-monitor/
https://globalwellnessinstitute.org/industry-research/global-economy-physical-activity/
https://globalwellnessinstitute.org/industry-research/global-economy-physical-activity/
https://unamo.com/blog/guest-posts/fitness-influencers
https://unamo.com/blog/guest-posts/fitness-influencers
https://www.globalwebindex.com/reports/influencer-marketing
https://www.prnewswire.com/news-releases/influencer-marketing-update-non-celebrity-influencers-10-times-more-likely-to-drive-in-store-purchases-300241060.html
https://www.prnewswire.com/news-releases/influencer-marketing-update-non-celebrity-influencers-10-times-more-likely-to-drive-in-store-purchases-300241060.html
http://dx.doi.org/10.1249/FIT.0000000000000526
http://dx.doi.org/10.1136/bmj.k322
http://www.ncbi.nlm.nih.gov/pubmed/29444771
http://dx.doi.org/10.1017/S1368980018003890
http://www.ncbi.nlm.nih.gov/pubmed/30789115
http://dx.doi.org/10.1136/bmj.l1451
http://dx.doi.org/10.1016/j.mayocp.2019.03.035
http://dx.doi.org/10.1007/s00394-019-01970-1
http://dx.doi.org/10.1080/09637486.2020.1725961
http://dx.doi.org/10.1111/obr.12860
http://dx.doi.org/10.1186/s12992-019-0474-x
http://dx.doi.org/10.1016/S0140-6736(12)62089-3
http://dx.doi.org/10.1186/s12992-016-0223-3
http://www.ncbi.nlm.nih.gov/pubmed/27912772
http://dx.doi.org/10.1016/j.jand.2019.04.020

Int. |. Environ. Res. Public Health 2020, 17, 6360 17 of 19

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.
44.

Law, C.; Green, R.; Kadiyala, S.; Shankar, B.; Knai, C.; Brown, K.A.; Dangour, A.D.; Cornelsen, L. Purchase
trends of processed foods and beverages in urban India. Glob. Food Secur. 2019, 23, 191-204. [CrossRef]
[PubMed]

Dunford, E.K; Popkin, B.M.; Ng, S.W. Recent Trends in Junk Food Intake in U.S. Children and Adolescents,
2003-2016. Am. ]. Prev. Med. 2020, 59, 49-58. [CrossRef] [PubMed]

Saha, A.; Alleyne, G. Recognizing noncommunicable diseases as a global health security threat. Bull. World
Health Organ. 2018, 96, 792-793. [CrossRef] [PubMed]

Williams, G.A.; Rechel, B.; Mcdaid, D.; Wismar, M.; Mckee, M. Getting and keeping people healthy: Reflecting
on the successes and failures of public health policy in Europe. Eurohealth Syst. Policies Eurohealth 2018,
24,29-33.

Reubi, D. Of neoliberalism and global health: Human capital, market failure and sin/social taxes. Crit. Public
Health 2016, 25, 481-486. [CrossRef]

Iriart, C.; Franco, T.; Merhy, E.E. The creation of the health consumer: Challenges on health sector regulation
after managed care era. Glob. Health 2011, 7, 2. [CrossRef]

Lopez-Fernandez, J.; Jimenez, A. It Is Time for the Fitness & Wellness Industry to Lead the Agenda against
Physical Inactivity. Res. Investig. Sports Med. 2018, 2, 127-129. [CrossRef]

Pojednic, R.; Bantham, A.; Arnstein, F.; Kennedy, M.A.; Phillips, E. Bridging the gap between clinicians and
fitness professionals: A challenge to implementing exercise as medicine. BM] Open Sport Exerc. Med. 2018,
4,369. [CrossRef]

Pandey, S. The Economics of Weight Loss. Undergrad. Econ. Rev. 2018, 15, Art.21.

Pettitt, C.D.; Joy, E. Connecting Health Care And Health And Fitness Professionals. ACSM Health Fit. . 2019,
23,9-13. [CrossRef]

Andreasson, J.; Johansson, T. The Fitness Revolution. Historical Transformations in the Global Gym and
Fitness Culture. Sport Sci. Rev. 2014, 23, 91-112. [CrossRef]

Jong, S.T.; Drummond, M.].N. Exploring online fitness culture and young females. Leis. Stud. 2016,
35,758-770. [CrossRef]

Norton, M. Fitspiration: Social Media’s Fitness Culture and Its Effect on Body Image; California State University:
Monterey Bay, CA, USA, 2017.

Zawadzki, P. Blisko 3 Miliony Polakéw Korzysta z Klubéw Fitness. Available online: https://www2.deloitte.
com/pl/pl/pages/press-releases/articles/blisko-3-miliony-polakow-korzysta-z-klubow-fitness.html (accessed
on 9 July 2020).

Ewa Chodakowska. Available online: https://www.facebook.com/chodakowskaewa (accessed on 10
July 2020).

Anna Lewandowska & Healthyplanbyann. Available online: https://www.facebook.com/healthyplanbyann
(accessed on 10 July 2020).

Annalewandowskahpba. Available online: https://www.instagram.com/annalewandowskahpba/?hl=pl
(accessed on 10 July 2020).

Organizacja Firm Badania Opinii i Rynku. Program Kontroli Jakosci Pracy Ankieteréw; OFBOR: Warszawa,
Poland, 2019. Available online: https://www.pkjpa.pl/images/Standardy_PKJPA_2019.pdf (accessed on 7
July 2020).

Interviewer Quality Control Scheme. Available online: https://iqcs.org/ (accessed on 9 July 2020).

Statistics Poland. Wykorzystanie Technologii Informacyjno-Komunikacyjnych w Jednostkach Administracji Publicznej,
Przedsigbiorstwach i Gospodarstwach Domowych w 2019 Roku; Gtowny Urzad Statystyczny: Warszawa,
Poland, 2020.

Pelikan, J.M.; Rothlin, F.; Ganahl, K. Measuring Comprehensive Health Literacy in General Populations:
Validation of Instrument, Indices and Scales of the HLS-EU Study. In Proceedings of the 6th Annual
Health Literacy Research Conference, Rockville, MD, USA, 3-4 November 2014; Available online: http:
//www.bume.bu.edu/healthliteracyconference/files/2014/06/Pelikan-et-al-HARC-2014-fin.pdf (accessed on
29 December 2019).

Norman, C.D.; Skinner, H.A. eHEALS: The eHealth literacy scale. J. Med. Internet Res. 2006, 8, €27. [CrossRef]
Duplaga, M.; Sobecka, K.; Wéjcik, S. The reliability and validity of the telephone-based and online Polish
ehealth literacy scale based on two nationally representative samples. Int. J. Environ. Res. Public Health 2019,
16, 3216. [CrossRef]


http://dx.doi.org/10.1016/j.gfs.2019.05.007
http://www.ncbi.nlm.nih.gov/pubmed/31799110
http://dx.doi.org/10.1016/j.amepre.2020.01.023
http://www.ncbi.nlm.nih.gov/pubmed/32334953
http://dx.doi.org/10.2471/BLT.17.205732
http://www.ncbi.nlm.nih.gov/pubmed/30455534
http://dx.doi.org/10.1080/09581596.2016.1196288
http://dx.doi.org/10.1186/1744-8603-7-2
http://dx.doi.org/10.31031/rism.2018.02.000535
http://dx.doi.org/10.1136/bmjsem-2018-000369
http://dx.doi.org/10.1249/FIT.0000000000000464
http://dx.doi.org/10.2478/ssr-2014-0006
http://dx.doi.org/10.1080/02614367.2016.1182202
https://www2.deloitte.com/pl/pl/pages/press-releases/articles/blisko-3-miliony-polakow-korzysta-z-klubow-fitness.html
https://www2.deloitte.com/pl/pl/pages/press-releases/articles/blisko-3-miliony-polakow-korzysta-z-klubow-fitness.html
https://www.facebook.com/chodakowskaewa
https://www.facebook.com/healthyplanbyann
https://www.instagram.com/annalewandowskahpba/?hl=pl
https://www.pkjpa.pl/images/Standardy_PKJPA_2019.pdf
https://iqcs.org/
http://www.bumc.bu.edu/healthliteracyconference/files/2014/06/Pelikan-et-al-HARC-2014-fin.pdf
http://www.bumc.bu.edu/healthliteracyconference/files/2014/06/Pelikan-et-al-HARC-2014-fin.pdf
http://dx.doi.org/10.2196/jmir.8.4.e27
http://dx.doi.org/10.3390/ijerph16173216

Int. |. Environ. Res. Public Health 2020, 17, 6360 18 of 19

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Duplaga, M. Determinants and Consequences of Limited Health Literacy in Polish Society. Int. ]. Environ.
Res. Public Health 2020, 17, 642. [CrossRef]

US Department of Health and Human Service; US Department of Agriculture. 2015-2020 Dietary Guidelines
for Americans; USDA: Washington, DC, USA, 2015.

Rao, R. Guidelines on safe alcohol drinking are probably about right. BM] 2015, 351, h5082. [CrossRef]
Griswold, M.G.; Fullman, N.; Hawley, C.; Arian, N.; Zimsen, S.R.M.; Tymeson, H.D.; Venkateswaran, V.;
Tapp, A.D.; Forouzanfar, M.H.; Salama, ].S.; et al. Alcohol use and burden for 195 countries and territories,
1990-2016: A systematic analysis for the Global Burden of Disease Study 2016. Lancet 2018, 392, 1015-1035.
[CrossRef]

Rock, C.L.; Thomson, C.; Gansler, T.; Gapstur, S.M.; McCullough, M.L.; Patel, A.V.; Andrews, K.S,;
Bandera, E.V.; Spees, C.K.; Robien, K,; et al. American Cancer Society guideline for diet and physical activity
for cancer prevention. CA Cancer |. Clin. 2020, 70, 245-271. [CrossRef] [PubMed]

Odone, A.; Buttigieg, S.; Ricciardi, W.; Azzopardi-Muscat, N.; Staines, A. Public Health Digitalization in
Europe | European Journal of Public Health. Eur. ]. Public Health 2019, 29 (Suppl. 3), 28-35. [CrossRef]
[PubMed]

Milne-Ives, M.; LamMEng, C.; de Cock, C.; van Velthoven, M.H.; Ma, E.M. Mobile apps for health behavior
change in physical activity, diet, drug and alcohol use, and mental health: Systematic review. JMIR mHealth
uHealth 2020, 8, €17046. [CrossRef] [PubMed]

Rose, T.; Barker, M.; Maria Jacob, C.; Morrison, L.; Lawrence, W.; Strommer, S.; Vogel, C.; Woods-Townsend, K;
Farrell, D.; Inskip, H.; et al. A Systematic Review of Digital Interventions for Improving the Diet and Physical
Activity Behaviors of Adolescents. J. Adolesc. Health 2017, 61, 669—677. [CrossRef] [PubMed]

Celik, R.; Toruner, E.K. The Effect of Technology-Based Programmes on Changing Health Behaviours of
Adolescents: Systematic Review. Compr. Child Adolesc. Nurs. 2020, 43, 92-110. [CrossRef]

Wadham, E.; Green, C.; Debattista, ].; Somerset, S.A.; Sav, A. New digital media interventions for sexual
health promotion among young people: A systematic review. Sex. Health 2019, 16, 101-123. [CrossRef]
Paramastri, R.; Pratama, S.A.; Ho, D.K.N.; Purnamasari, S.D.; Mohammed, A.Z.; Galvin, C.J.; Hsu, YH.E.;
Tanweer, A.; Humayun, A.; Househ, M.; et al. The use of mobile applicatiosn to improve nutrition behaviour:
A systematic review. Comput. Methods Programs Biomed. 2020, 192, 105459. [CrossRef]

Cavero-redondo, I.; Martinez-vizcaino, V.; Fernandez-rodriguez, R.; Saz-lara, A.; Pascual-morena, C.;
Alvarez-bueno, C. Effect of behavioral weight management interventions using lifestyle mhealth
self-monitoring on weight loss: A systematic review and meta-analysis. Nutrients 2020, 12, 1977. [CrossRef]
Furness, K.; Sarkies, M.N.; Huggins, C.E.; Croagh, D.; Haines, T.P. Impact of the Method of Delivering
Electronic Health Behavior Change Interventions in Survivors of Cancer on Engagement, Health Behaviors,
and Health Outcomes: Systematic Review and Meta-Analysis. |. Med. Internet Res. 2020, 22, e16112.
[CrossRef]

Ballin, M.; Hult, A ; Bjork, S.; Dinsmore, J.; Nordstrom, P.; Nordstrom, A. Digital exercise interventions for
improving measures of central obesity: A systematic review. Int. ]. Public Health 2020, 65, 593-605. [CrossRef]
Fawcett, E.; van Velthoven, M.H.; Meinert, E. Long-term weight management using wearable technology in
overweight and obese adults: Systematic review. JMIR mHealth uHealth 2020, 8, €13461. [CrossRef]
Williams, G.; Hamm, M.P.; Shulhan, J.; Vandermeer, B.; Hartling, L. Social media interventions for diet and
exercise behaviours: A systematic review and meta-analysis of randomised controlled trials. BM] Open 2014,
4,3926. [CrossRef] [PubMed]

Simeon, R.; Dewidar, O.; Trawin, J.; Duench, S.; Manson, H.; Pardo Pardo, J.; Petkovic, J.; Hatcher Roberts, J.;
Tugwell, P.; Yoganathan, M.; et al. Behavior Change Techniques Included in Reports of Social Media
Interventions for Promoting Health Behaviors in Adults: Content Analysis Within a Systematic Review.
J. Med. Internet Res. 2020, 22, €16002. [CrossRef] [PubMed]

Luo, T,; Li, M.S.; Williams, D.; Phillippi, S.; Yu, Q.; Kantrow, S.; Kao, Y.H.; Celestin, M.; Lin, W.T.; Tseng, T.S.
Using social media for smoking cessation interventions: A systematic review. Perspect. Public Health 2020.
online ahead of print. [CrossRef] [PubMed]

Chau, M.M.; Burgermaster, M.; Mamykina, L. The use of social media in nutrition interventions for adolescents
and young adults—A systematic review. Int. J. Med. Inform. 2018, 120, 77-91. [CrossRef]

Hudnut-Beumler, J.; Po’e, E.; Barkin, S. The Use of Social Media for Health Promotion in Hispanic Populations:
A Scoping Systematic Review. JMIR Public Health Surveill. 2016, 2, e32. [CrossRef]


http://dx.doi.org/10.3390/ijerph17020642
http://dx.doi.org/10.1136/bmj.h5082
http://dx.doi.org/10.1016/S0140-6736(18)31310-2
http://dx.doi.org/10.3322/caac.21591
http://www.ncbi.nlm.nih.gov/pubmed/32515498
http://dx.doi.org/10.1093/eurpub/ckz161
http://www.ncbi.nlm.nih.gov/pubmed/31738441
http://dx.doi.org/10.2196/17046
http://www.ncbi.nlm.nih.gov/pubmed/32186518
http://dx.doi.org/10.1016/j.jadohealth.2017.05.024
http://www.ncbi.nlm.nih.gov/pubmed/28822682
http://dx.doi.org/10.1080/24694193.2019.1599083
http://dx.doi.org/10.1071/SH18127
http://dx.doi.org/10.1016/j.cmpb.2020.105459
http://dx.doi.org/10.3390/nu12071977
http://dx.doi.org/10.2196/16112
http://dx.doi.org/10.1007/s00038-020-01385-4
http://dx.doi.org/10.2196/13461
http://dx.doi.org/10.1136/bmjopen-2013-003926
http://www.ncbi.nlm.nih.gov/pubmed/24525388
http://dx.doi.org/10.2196/16002
http://www.ncbi.nlm.nih.gov/pubmed/32525482
http://dx.doi.org/10.1177/1757913920906845
http://www.ncbi.nlm.nih.gov/pubmed/32077368
http://dx.doi.org/10.1016/j.ijmedinf.2018.10.001
http://dx.doi.org/10.2196/publichealth.5579

Int. |. Environ. Res. Public Health 2020, 17, 6360 19 of 19

65.

66.

67.

68.

69.

70.

71.

72.
73.

74.

75.

76.

77.

78.

Hagg, E.; Dahinten, V.S.; Currie, L.M. The emerging use of social media for health-related purposes in low
and middle-income countries: A scoping review. Int. |. Med. Inform. 2018, 115, 92-105. [CrossRef]
Moorhead, S.A.; Hazlett, D.E.; Harrison, L.; Carroll, ].K.; Irwin, A.; Hoving, C. A new dimension of health
care: Systematic review of the uses, benefits, and limitations of social media for health communication.
J. Med. Internet Res. 2013, 15, e85. [CrossRef]

Giustini, D.M.; Ali, S.M.; Fraser, M.; Boulos, M.N.K. Effective uses of social media in public health and
medicine: A systematic review of systematic reviews. Online J. Public Health Inform. 2018, 10, €215. [CrossRef]
Rounsefell, K.; Gibson, S.; McLean, S.; Blair, M.; Molenaar, A.; Brennan, L.; Truby, H.; McCaffrey, T.A.
Social media, body image and food choices in healthy young adults: A mixed methods systematic review.
Nutr. Diet. 2020, 77, 19—40. [CrossRef]

Keogh, A.; Chadwick, B. Health food blogger: Friend or foe? BDJ Team 2020, 7, 26-32. [CrossRef]

Park, M.; Sun, Y.; McLaughlin, M.L. Social Media Propagation of Content Promoting Risky Health Behavior.
Cyberpsychol. Behav. Soc. Netw. 2017, 20, 278-285. [CrossRef]

Vannucci, A.; Simpson, E.G.; Gagnon, S.; Ohannessian, C.M. Social media use and risky behaviors in
adolescents: A meta-analysis. J. Adolesc. 2020, 79, 258-274. [CrossRef] [PubMed]

Fox, S.; Jones, S. The Social Life of Health Information; Pew Research Center: Washington, DC, USA, 2009.
Commission European. Flash Eurobarometer 404 European Citizens. Digital Health Literacy; European Union:
Brussels, Belgium, 2014.

Carrotte, E.R.; Vella, A.M.; Lim, M.S.C. Predictors of “Liking” Three Types of Health and Fitness-Related
Content on Social Media: A Cross-Sectional Study. J. Med. Internet Res. 2015, 17, €205. [CrossRef] [PubMed]
Elavsky, S.; Smahel, D.; Machackova, H. Who are mobile app users from healthy lifestyle websites? Analysis
of patterns of app use and user characteristics. Transl. Behav. Med. 2017, 7, 891-901. [CrossRef]

Wartella, E.; Rideout, V.; Montague, H.; Beaudoin-Ryan, L.; Lauricella, A. Teens, Health and Technology:
A National Survey. Media Commun. 2016, 4, 13-23. [CrossRef]

Dahl, A.J.; Peltier, ] W.; Milne, G.R. Development of a Value Co-Creation Wellness Model: The Role of
Physicians and Digital Information Seeking on Health Behaviors and Health Outcomes. J. Consum. Aff. 2018,
52,562-594. [CrossRef]

Lee, Y.J.; Boden-Albala, B.; Jia, H.;, Wilcox, A.; Bakken, S. The association between online health
information-seeking behaviors and health behaviors among hispanics in New York city: A community-based
cross-sectional study. J. Med. Internet Res. 2015, 17, e261. [CrossRef]

® © 2020 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1016/j.ijmedinf.2018.04.010
http://dx.doi.org/10.2196/jmir.1933
http://dx.doi.org/10.5210/ojphi.v10i2.8270
http://dx.doi.org/10.1111/1747-0080.12581
http://dx.doi.org/10.1038/s41407-020-0258-4
http://dx.doi.org/10.1089/cyber.2016.0698
http://dx.doi.org/10.1016/j.adolescence.2020.01.014
http://www.ncbi.nlm.nih.gov/pubmed/32018149
http://dx.doi.org/10.2196/jmir.4803
http://www.ncbi.nlm.nih.gov/pubmed/26297689
http://dx.doi.org/10.1007/s13142-017-0525-x
http://dx.doi.org/10.17645/mac.v4i3.515
http://dx.doi.org/10.1111/joca.12176
http://dx.doi.org/10.2196/jmir.4368
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Survey 
	Statistical Analysis 
	Variables 

	Results 
	Characteristics of the Study Group 
	Factors Associated with the Use of Influencers’ Websites 
	Determinants of Health Behaviours 

	Discussion 
	Conclusions 
	References

