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ORIGINAL ARTICLE

Mining concepts of health responsibility using text mining and exploratory
graph analysis

Sofia Kjellstr€oma and Hudson Golinob

aThe J€onk€oping Academy for Improvement of Health and Welfare, School of Health and Welfare, J€onk€oping University, J€onk€oping,
Sweden; bDepartment of Psychology, University of Virginia, Charlottesville, VA, USA

ABSTRACT
Background: Occupational therapists need to know about people’s beliefs about personal
responsibility for health to help them pursue everyday activities.
Aim: The study aims to employ state-of-the-art quantitative approaches to understand people’s
views of health and responsibility at different ages.
Methods: A mixed method approach was adopted, using text mining to extract information
from 233 interviews with participants aged 5 to 96 years, and then exploratory graph analysis to
estimate the number of latent variables. The fit of the structure estimated via the exploratory
graph analysis was verified using confirmatory factor analysis.
Results: Exploratory graph analysis estimated three dimensions of health responsibility: (1) creat-
ing good health habits and feeling good; (2) thinking about one’s own health and wanting to
improve it; and 3) adopting explicitly normative attitudes to take care of one’s health. The com-
parison between the three dimensions among age groups showed, in general, that children and
adolescents, as well as the old elderly (>73 years old) expressed ideas about personal responsi-
bility for health less than young adults, adults and young elderly.
Conclusions: Occupational therapists’ knowledge of the concepts of health responsibility is of
value when working with a patient’s health, but an identified challenge is how to engage chil-
dren and older persons.
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Introduction

Awareness of health notions is important for occupa-
tional therapists [1]. There is an increasing realization
among health professionals that patients’ health is a
result of a co-production process among health profes-
sionals and patients [2]. This requires an improved
partnership between professionals and patients, but
also growing attention to self-care and self-manage-
ment. However, if health is co-created, then it is of out-
most importance to know what occupational therapists
and people’s views on health are and how they con-
sider issues related to personal health responsibility. A
challenge for the co-creation of health lies in the issues
of power and responsibility, that should be shared [2].
Consequently, it is worthwhile to investigate how peo-
ple reason about responsibility for health because they
are expected to both recognize and fulfill that responsi-
bility. Occupational therapists work with children,
adults and older persons, so it is also of value to know

how the ideas of health responsibility vary across
the lifespan.

Occupational therapists’ views of health

There are some studies on occupational therapists’
concepts of health, but the number of studies investi-
gating their views on responsibility for health is scant,
at best. A qualitative study of occupational therapists’
notions of health identified three main definitions [3].
The first defines health as feeling fine, and defines
health as a subjective notion based upon experiences
and as feeling well, strong or contented. The second
defines health as being able to act, which means able
to choose for oneself, exert control over one’s life, and
to participate in activities. Health is also described as
a factual presence of certain bodily or mental condi-
tions, such as arthritis or diabetes. The results from
the qualitative study were tested in a quantitative
study which showed that there was very strong
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support for a holistic view of health with a focus on
health as feeling well [1].

Peoples’ views of health and responsibility across
the lifespan

There is a research area focused on lay beliefs about
health [4,5] which emphasizes the importance of
studying persons’ beliefs or views on what health is,
how it is maintained, and its place in daily life, as
well as its impact on actual health behaviors [4].
Some authors propose that lay health beliefs and rea-
soning should be explored and used to influence gen-
eral societal health [4]. Most research on people’s
views and beliefs about health has focused on the con-
cepts of health, and only a small part focused on peo-
ple’s views and beliefs about responsibility for health.
The ideas about personal responsibility for health
appeared in the 1970’s in medical and political dis-
course [22].

Studies on children’s’ views of health show a devel-
opmental pattern, since the notions of health become
more varied, complex, thoughtful and elaborated with
age [6–8]. The two most important components of
health found were to feel good, and being able to par-
ticipate in desired activities [6]. In short, the ideas
about health mature with age. Children decrease the
use of reporting concrete practices (eating vegetables,
keeping clean), and grow into the ability to conceptu-
alize health as being in bodily good shape and feeling
good, and, lastly, adding ideas of mental health [6]. A
study comparing mothers and children found, once
again, that the concepts became more complex with
age [8]. Large differences within each age group were
also found [8].

Adults, on the other hand, describe issues of health
and illness in terms of responsibility for health [9–13].
A study conducted with elderly Canadians found that
they see health responsibility as part of a wider
responsibility for later life, and that to live responsibly
is a civic duty and a way to obtain government sup-
port [14]. Responsible living included daily monitor-
ing of all parts of life. Older Finnish, on the other
hand, expressed the need of being both physically and
socially active in order to have good health, as well as
taking care of the body by a healthy diet, exercising
and having a positive attitude towards life. Taking
care of oneself and being active were seen as a moral
responsibility [15]. These studies indicate that older
persons assume personal responsibility for their own
health, but they also raise several factors that can limit
individual influence [16]. Consequently, health is a
multifaceted subject for them, involving not only the

concept of ‘responsibility for health’ but also activities,
social pressures and moral issues, access to social serv-
ices, and broader domains of concern.

Development of qualitatively different notions of
responsibility for health

Adults also experience and interpret concepts qualita-
tively different in the domain of health and responsi-
bility. Studies show that people reason about health
issues at different degrees of complexity [17–21].
There are at least three developmental sequences in
reasoning about responsibility issues [22]. Firstly,
some maturity is required to naturally start talking
about personal responsibility in different domains
[19,23–25]. Secondly, the ability to comprehend and
take responsibility grows from childhood, adolescence
and continues through adulthood [26–29]. People
expand their ability to take on responsibility for
things (e.g. thoughts, roles, emotions, and actions)
[27]. Thirdly, the term ‘responsibility’ is interpreted
differently depending on one’s stage of develop-
ment [23,30].

A study tying together the notions of health and
responsibility showed that adults reason in four quali-
tatively different ways about responsibility for health
[22]. The first way shows some difficulty in address-
ing responsibility per se, which was evidenced by pre-
senting concrete actions without explaining their
connection to health or responsibility for health (e.g.
walk, not eat specific things like fat on pork steak).
Secondly, adults may generalize about what people
should do, but without explaining the connection of
the actions to health or responsibility. Thirdly, they
describe responsibility for health by emphasizing
knowledge and explaining things by making causal
connections to responsibility in specific health con-
texts. A few reflected on one’s own thinking. All these
three ways treated ‘health’ and ‘responsibility’ as if
they were ‘things.’ The fourth way shows an elabor-
ation of the learning acquired from living with a
health condition to give the requested example of
responsibility. To sum up, many people struggled to
define and explain what responsibility for health
is [22].

As pointed before, studies in the domain of health
responsibility are scarce. New studies, aiming to verify
how people describe and conceptualize responsibility
for health, are required to understand various notions
and how they differ between age groups. The current
paper aims to adopt state-of-the-art quantitative
approaches to understand people’s views of health
and responsibility at different ages.
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Method

This mixed method study is based on structured
interviews, conducted as part of a study designed to
explore the concept of responsibility for health. The
COREQ 32-item checklist for qualitative studies
informed this study to assure standards of quality
were met [31].

The research was designed and initiated by a senior
researcher (SK), who contacted (HG) for the analysis
process. All interviews were conducted by students at
School of Health and Welfare, J€onk€oping University
2011-2014. The students were prepared by listening to
three lectures on previous research on responsibility
for health [22,32], performing qualitative developmen-
tal interviews, and research ethics. They were also
provided written material about the informed consent
process and a flow chart of the process. The majority
of students were women and each student contacted
one person of their own choice, which meant that
they often had some prior relationship with the inter-
viewee. When a person was contacted, he or she was
provided with an information booklet providing
details of the study design, research ethics, and the
requirements in terms of time for the participant. The
students were instructed to provide time for the per-
son to reflect on the decision of participation. The
students performed the interviews face-to face at a
place chosen by the participant. They audio recorded
and then transcribed the interviews verbatim.

A structured interview guide was developed and
used in the interviews. It was divided into two sec-
tions (health and responsibility for health). Each sec-
tion had 5 questions: What is health/responsibility for
health? Why do you choose this way of describing
health/responsibility for health? Why is your descrip-
tion a good way of describing health/responsibility for
health? If you wanted to teach someone else about
health/responsibility for health, how would you do
that? You have explained how you would teach some-
one about health/responsibility for health - why is this
a good explanation? Probing by asking to provide
more examples was recommended. The questions
were constructed to create reflection on the answers
and to provide reasons.

The participants were also given the opportunity to
answer a questionnaire covering sociodemographic
data such as age, education, and occupation. The stu-
dents provided a printed questionnaire that was filled
in after the interview, sealed in an envelope with
stamps on and sent it directly to the researcher. The
questionnaire included questions from The national

public health survey in Sweden on health, lifestyle, and
living conditions.

There were 233 participants, ranging from 5 to 96
years of age (Mean¼ 40.11, SD¼ 26.02), with 67%
being women. In total, 21% of the sample answered
only the interview and 79% answered both the inter-
view and the questionnaire.

Permission to carry out the study was approved by
the Research Ethics Committee at the J€onk€oping
University. An informed consent process was initiated
and consent was obtained by the participants, includ-
ing assurances of confidentiality.

Text mining

A number of health-related research projects interview
people in order to understand, for example, their hab-
its, their opinion on one or more subjects, as well as
various concepts and attitudes. These interviews are,
in general, transcribed into text for qualitative ana-
lysis. However, we can use the text generated from
the interviews as data frames of individual words, in
order to manipulate, summarize, visualize the charac-
teristics of text, and search for patterns [33].
Converting units of text into analyzable data requires
a procedure termed text mining [34], that has been
applied in a range of areas, from bibliometrics [35] to
systematic reviews [34,36], content analysis [37], bio-
medical research [38], biology and medicine [36], and
health issues [39], among other areas [40].

Text mining is a data driven, exploratory method
utilized to find patterns and trends in large data sets
[41]. Text mining helps to transform unorganized
information into succinct knowledge [36]. This tech-
nique makes it possible to collect, maintain, interpret
and discover information relevant to research in a sys-
tematic and efficient way. Researchers have pointed
out that text mining is epistemologically compatible
with content analysis [42,43] and grounded theory
[43] for three reasons. They share an open minded-
ness to the data, the categories emerge from the data
and are redefined in an iterative process, and sound
text mining fulfills the quality criteria of qualitative
researchers [43].

Thomas, McNaught and Ananiadou [34] point to
three main areas in which the text mining technique
can be employed: 1) retrieval of text information; 2)
term extraction; and 3) data mining. The retrieval of
text information concerns the identification and
extraction of pieces of text related to a certain area,
task, or focus of the research. The term extraction
automatically identifies key words or phrases that are
relevant. Data mining, on the other hand, is based on
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identifying and extracting parts of the text, sentence
fragments, words or any other information present in
the texts investigated to assemble an analyzable data-
base, to which statistical techniques can be applied.

In order to apply the text mining in the interviews,
the tm package [44] and the SnowballC package [45]
of the R environment for statistical computing [46]
were used. The first package allows the application of
sequences of programing that will allow the identifica-
tion and extraction of elements of the texts analyzed.
The second package allows the cleaning of textual ele-
ments in several languages, including Swedish. The
mining process is applied in seven steps: 1) creation
of an analyzable vector of text data; 2) conversion of
all textual elements to the low-case format; 3) removal
of all punctuation; 4) removal of so-called stop words
(connectives, articles, prepositions, etc.); 5) stemming,
which is the identification of sets of textual elements
that may differ from one another only in the modifi-
cation of the structural root of the words; 6) conver-
sion of the textual units into a frequency database,
where each textual unit is allocated to a column, and
the lines represent the observations (or participants)
and the values of the cells represent the number of
times that textual element pops up in the interview;
7) removal of sparse terms, i.e. terms whose incidence
is very low. All these procedures usually lead to a very
high number of textual elements (i.e. terms, words or
word roots). For this reason, it is necessary to use
strategies to decrease the level of sparsity.

Analysis

After creating a document term matrix for each con-
struct (health and health responsibility), a new tech-
nique to assess the number of latent factors in
multivariate data termed Exploratory Graph Analysis
(EGA) [47,48] was used. This is a new technique to
estimate the number of latent factors using a network
psychometrics approach [49]. Firstly, EGA estimates
the correlation matrix of the observable variables,
then proceeds to use the LASSO estimation to obtain
a regularized partial correlation matrix, with the regu-
larization parameter defined via the extended
Bayesian Information Criteria (EBIC) over 100 differ-
ent values. In the last step, the walktrap algorithm[50]
is used to find the number of clusters in the network.
A fundamental rule of network psychometrics is that
the number of clusters in networks equals the number
of latent variables [51]. It is important to note that
EGA not only estimates the number of dimensions
underlying the data, but also clearly shows which
items belong to which dimensions. Golino and

Epskamp [51] studied the accuracy of six techniques
to estimate the number of dimensions (very simple
structure with complexity one, minimum average par-
tial procedure, BIC and EBIC, parallel analysis,
Kaiser-Guttman eigenvalue greater than one rule),
and compared their accuracy with the accuracy of
EGA on 32,000 simulated data sets with known factor
structures (varying the number of factors, the number
of dichotomous items, sample size and correlation
between factors).

Golino and Epskamp [51] showed that EGA per-
formed as well as parallel analysis, in general.
However, when the correlation between factors was
high (0.70), the number of items per factor was five,
and the number of factors was four, only EGA could
correctly estimate the number of latent factors, achiev-
ing a mean accuracy of 100% when the sample size
was large. They also verified how the controlled con-
ditions and their high-order interactions affected the
mean accuracy of each method, via ANOVA. The
results showed that EGA was the only technique
attaining a high partial eta squared effect size in only
one condition (sample size). The other techniques
attained high effect sizes from three to nine condi-
tions or their high-order interactions.

Exploratory Graph Analysis was applied using the
EGA package [48] of the R environment for statistical
computing [46]. The structure estimated via EGA was
submitted to a confirmatory factor analysis, using the
EGA package [48], with the diagonally weighted least
squares (DWLS) estimator. The DWLS approach uses
the weighted least squares estimator with polychoric
correlations as input to create the asymptotic covari-
ance matrix, being suited for ordinal data. The fit of
the models was verified using the root mean-square
error of approximation (RMSEA), the comparative fit
index (CFI) [52], the normed fit index (NFI) and the
nonnormed fit index (NNFI) [53]. A good fit is indi-
cated by a RMSEA<0.06 [54], a CFI>0.95 [55], a
NFI and NNFI>0.90 [53].

After verifying the fit of the health responsibility
model, the factor scores were compared in different
groups of participants, split by age and by the categor-
ical items of the Sweden’s National Public Health
Survey. There were five age groups: 1) from 5 to 17
years (n¼ 36); 2) from 18 to 26 years (n¼ 36); 3)
from 27 to 48 years (n¼ 36); 4) from 49 to 73 years
(n¼ 36); 5) from 74 to 96 years (n¼ 35). Tukey’s
honest significant difference test [56] was used in
order to compare the means of factor scores in each
group of participants. This approach was preferred
over other, more robust, approaches (e.g. multiple
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group confirmatory factor analysis) because the sam-
ple size for the age groups were very small.

To further check the impact of age on the factors
identified via exploratory graph analysis, two new
models were investigated where age was regressed on
each one of the factors. In the first model, age was
constrained to have a regression coefficient of zero,
while in the second model the age regression param-
eter was freely estimated. The Satorra-Bentler scaled
chi-square difference test [57] was used to check
if the two measurement models were signifi-
cantly different.

Results

Concepts of health

In the first round of text mining, 4,011 terms were
extracted, with a sparsity of 99%. Sparsity can be
defined as the degree of zero-entries in a dataset, so a
dataset with a sparsity of 10% means that 90% of the
cells have non-zero entries. In the first step of the text
mining, the terms appeared in at least 1% of the
interviews. To decrease the level of sparsity, terms
that did not appear in at least 20% of the interviews
were deleted, resulting in a final document term

matrix with 41 terms (or words). The relative fre-
quency of the words can be viewed in Figure 1. The
distribution of the terms or words frequency shows a
pattern that is very common in any given corpus of
natural language, called Zipf’s law. This law states that
the frequency that a word appears is inversely propor-
tional to its rank [33].

The exploratory graph analysis showed a structure
with six factors. However, one of the factors had only
one term (‘both’ or ‘både’). Golino and Demetriou
[47] described a rule to use EGA to explore the
dimensionality of instruments or multivariate data: if
one item or variable forms a single factor, it should
be removed and the EGA procedure should be applied
again. This is an iterative process, that ends when
each estimated factor has at least two items or varia-
bles. After removing the term ‘both’, EGA pointed to
a five-factor structure (see Figure 2).

The five-factor structure estimated via EGA was
submitted to a confirmatory factor analysis.
The results show a very good fit to the data [v2

(730)¼ 544.23; p¼ 1.00; CFI¼ 0.97; RMSEA¼ 0.02;
NFI¼ 0.97; NNFI¼ 0.97]. Figure 3 shows the
standardized factor loadings and the correlation
between factors.

Figure 1. Frequency plot of the terms extracted after the text mining process.

SCANDINAVIAN JOURNAL OF OCCUPATIONAL THERAPY 399



Health factor one: physical and mental health

The first factor has only two terms: physical and men-
tal. In the interviews, it was common to find partici-
pants referring to health as having physical and
mental facets. Defining health as meaning to ‘feel
good physically and mentally’ was also common.
However, these terms were also used separately by the
interviewees. As can be seen in Figure 3, the standar-
dized loadings of both terms were high (0.99 and
0.79), however the correlation between factor one and
the other factors is small (< 0.30).

Health factor two: feeling good and doing as
an imperative

The second factor included the following terms: only,
good, to do, body, feel, also, will/shall, thinks, know,
important and want. The terms good, feeling and
body were combined as ‘feeling good’ and ‘feeling
good in the body’ by the interviewees. People men-
tioned health, in general, as tied to the body. For

example, some interviewees described health as
‘feeling harmony in the body’, while others as
‘listening to the body’ or ‘building up the body’.
There was a related aspect referring to activity
through the words ‘do/make’. Health means to be
able to do things or to do the right things. The verb
‘doing/making’ was also combined with the word
‘want’ as expressed in being able ‘to do what I want’.
There was a normative and performative aspect in
this factor, evidenced by the terms ‘important’ and
‘will/should’. The participants talked about some
aspects as being important things that a person should
do, like ‘you should keep in shape’. The term ‘only’ is
particularly used as ‘not only’ and the term ‘also’ is
used to combine aspects which shows that health was
conceived as a complex term involving more than sin-
gular aspects. The most important terms in the second
factor were good (standardized factor loading of 0.64)
and will/shall (standardized factor loading of 0.63).
The term with the lowest factor loading was
body (0.20).

Figure 2. Structure of the document term matrix estimated via EGA.
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Health factor three: being healthy

The third factor includes most terms that are com-
mon in ordinary language, and also refer to how you
might explain the topic to other people but are not
specific to the topic of health. A core aspect was that
health is to be healthy, as in having no diseases.
Learning was another aspect which, on one hand,
referred to teaching others about health, but also was
the concept of learning to know oneself and learning
to live with one’s physical condition. There are differ-
ent ‘ways’, and ‘good’ ways that health can be
achieved. It is also framed in terms of what a person
should ‘consider’ or think about regarding health. The
most important terms in the third factor were
‘healthy’ (standardized factor loading of 0.68) and
‘say’ (standardized factor loading of 0.58). The term
with the lowest factor loading was ‘because’ (0.28).

Health factor four: eating and exercising

The fourth factor referred to eating food (eat, eating,
food) and physical exercise (move), which can be
interpreted as two main activities that were expressed
as being essential for health. There was also a

normative element evidenced in the terms of ‘have to’
do. The terms with the highest standardized factor
loadings were food (0.69) and eat (0.48).

Health factor five: actions and beliefs

The fifth factor had the following terms: thus, do,
maybe, little, have to, thus and believe/think. This fac-
tor combined actions and beliefs as well as several
terms that are used in everyday language. The term
‘does’ evidences health as an achievement. The terms
with the highest factor loading were ‘do’ (0.73), ‘thus’
(0.67) and ‘believe’ (0.64).

Concepts of health responsibility

In the first round of text mining, 4031 terms were
extracted, with a sparsity of 99%. To decrease the
level of sparsity, terms that did not appear in at least
20% of the interviews were deleted, resulting in a final
document term matrix with 41 terms (or words). The
relative frequency of the words about health responsi-
bility can be viewed in Figure 4. The distribution of

Figure 3. Standardized factor loadings and correlation between factors.
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the terms or words frequency also showed a pattern
similar to Zipf’s law.

The exploratory graph analysis showed a structure
with nine factors. However, three of the factors had
only one term (‘other’ or ‘annan’; (to) ‘eat’ or ‘€ata’;
‘eat’(eating) or ‘€ater’). After removing these terms,
EGA pointed to a three-factor structure (see
Figure 5).

The three-factor structure estimated via EGA was
submitted to a confirmatory factor analysis. The result
showed a very good fit to the data [v2 (662)¼ 498.21;
p¼ 1.00; CFI¼ 0.98; RMSEA¼ 0.03; NFI¼ 0.98;
NNFI¼ 0.97]. Figure 6 shows the standardized factor
loadings and the correlation between factors.

Health responsibility factor one: creating good
health and feeling good

The first factor had the following terms: others,
responsibility, good, health, maybe, learn, little, feel,
and also. Responsibility for health was conceptualized
as referring to creating good health, but also good
habits and feeling well. Another aspect was the use of
the term ‘others’ as in taking care of others, but the
term was also used in a more neutral way to explain
that there are other things involved in health

responsibility. The interviewees talked about learning
in two senses: firstly, as something that you need to
learn yourself and secondly, as teaching others about
what responsibility for health implies. The terms with
the highest standardized factor loadings were respon-
sibility (0.77), health (0.76), maybe (0.68) and good
(0.63). In sum, this factor can be interpreted as fol-
lows: responsibility for health is creating good health
and feeling good.

Health responsibility factor two: importance of
taking care of one’s own health

The second factor included the terms: only, own, get,
find, try, works/walk, health, have to, more, probably,
things, also, thinks, very, important, want. While in
the first factor the focus is on others, in the second
factor the focus seemed to be on the self, switching to
each person’s own responsibility for health, expressed
with the term ‘own’. Health responsibility had a nor-
mative dimension demonstrated by the word ‘have
to’, implying that a person has to take care of his/her
health. The term ‘have to’ was also used as verbalizing
that some things needs to be done, but primarily that
the individual have to take care of its health. The verb
‘want’ was also used as in wanting to improve the

Figure 4. Frequency plot of the terms extracted after the text mining process – concepts of health responsibility.
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health. The terms ‘important’ and ‘very’ were also
used to emphasize that health is a significant matter.
The term ‘try’ was used with two meanings, partly as
trying to improve your health, and partly as trying to
explain for other persons the importance of being
healthy. Terms with the highest loadings were: thinks
(0.55), also (0.54), find (0.54) and want (0.53). An
interpretation of this factor is: self-responsibility
involves thinking about one’s own health and wanting
to improve it, by doing things that has to be done to
achieve this goal.

Health responsibility factor three: taking care
about yourself

The third factor is based upon the following terms:
does, to do, care/hand, many, say, way, see, will/shall,
take, believe, thinks, well, know. There was an activity
aspect evidenced by the terms ‘does’ and ‘to do’. The
interviewees talked about doing things for your health,
but a few also mentioned doing the correct things.
The term ‘take’ was used as in the expression of

taking responsibility for your health. Common expres-
sions that were used are ‘take care about yourself’, but
also ‘to take care about your body or health’. There
was also a normative aspect in this factor as articu-
lated with the use of the term ‘will/shall’. Terms with
the highest factor loadings were: do (0.72) and will/
shall (0.67). The third factor involved more explicitly
a normative aspect of health responsibility.

Responsibility for health at different age groups

A multiple comparison, via Tukey’s honest significant
difference test [56], was applied in order to compare
the means of factor scores by age group. The result
(Table 1) showed a statistically significant difference
in factor one between the group of children and ado-
lescents (age group one: 5 to 17, p< 0.05) and young
adults (age group two: 18 to 26, p< 0.05), adults (age
group three: 27 to 48, p< 0.05) and older adults plus
the young elderly (age group four: 49 to 73, p< 0.05).
It also shows a significant difference between the old

Figure 5. Structure of the document term matrix estimated via EGA.
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elderly (age group five: 74 to 96) and
adults (p< 0.05).

Comparing the means of the second factor, a statis-
tically significant difference was found between age
group three (adults) and age group one (children and
adolescents, p< 0.05), and between age group four
(young elderly) and age group one (p< 0.05). Finally,
a statistically significant difference was found between
age group two (young adults) and age group one
(children and adolescents, p< 0.05), between age
group three (adults) and age group one (p< 0.05),
and between age group four (young elderly) and age
group one (p< 0.05). Figures 7–9 show the boxplots
of the factor scores by age group.

In terms of the items from the Sweden’s National
Public Health Survey, there was no significant differ-
ence in the factor scores, for all factors, when compar-
ing the categories presented in each item.

Two new models (Figure 10) of health responsibil-
ity were investigated, where age was regressed on each
one of the factors identified via exploratory graph
analysis. In the first model, age was constrained to
have a regression weight of zero [v2 (700)¼ 574.97;

Figure 6. Standardized factor loadings and correlation between factors – health responsibility.

Table 1. Tukey’s honest significant difference test.
Factors Age groups Difference Lower Upper p adjusted

Factor 1 2–1 0.43 0.02 0.83 0.03�
3–1 0.78 0.37 1.19 0.00�
4–1 0.43 0.02 0.84 0.03�
5–1 0.20 �0.24 0.65 0.70
3–2 0.36 �0.05 0.76 0.12
4–2 0.00 �0.40 0.41 1.00
5–2 �0.22 �0.66 0.22 0.64
4–3 �0.35 �0.76 0.06 0.13
5–3 �0.58 �1.02 �0.13 0.00�
5–4 �0.22 �0.67 0.22 0.63

Factor 2 2–1 0.29 �0.01 0.59 0.06
3–1 0.53 0.23 0.84 0.00�
4–1 0.35 0.05 0.65 0.01�
5–1 0.26 �0.06 0.59 0.17
3–2 0.24 �0.06 0.54 0.19
4–2 0.06 �0.24 0.36 0.98
5–2 �0.03 �0.35 0.30 1.00
4–3 �0.18 �0.48 0.12 0.47
5–3 �0.27 �0.60 0.06 0.17
5–4 �0.09 �0.41 0.24 0.95

Factor 3 2–1 0.57 0.06 1.07 0.02�
3–1 0.74 0.24 1.25 0.00�
4–1 0.55 0.05 1.05 0.02�
5–1 0.46 �0.08 1.00 0.14
3–2 0.17 �0.33 0.68 0.88
4–2 �0.01 �0.52 0.49 1.00
5–2 �0.11 �0.65 0.44 0.98
4–3 �0.19 �0.69 0.32 0.84
5–3 �0.28 �0.83 0.27 0.62
5–4 �0.09 �0.64 0.45 0.99

�Significant< 0.05.
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Figure 7. Factor One scores by age group.

Figure 8. Factor Two scores by age group.
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p¼ 1.00; CFI¼ 0.96; RMSEA¼ 0.03], while in the
second model the age regression parameter was freely
estimated [v2 (697)¼ 551.05; p¼ 1.00; CFI¼ 0.96;
RMSEA¼ 0.03]. Age presented a regression coefficient
of �0.03 with factor one (creating good health and
feeling good) with a p-value of 0.41, a coefficient of
0.14 with factor two (importance of taking care of
one’s own health) with a p-value of 0.001, and a coef-
ficient of 0.13 with factor three (taking care about
yourself) also with a p-value of 0.001. The Satorra-
Bentler scaled chi-square difference test [57] showed
no statistically significant difference between the two
models (Table 2).

Discussion

Literature shows that adults working in the field of
occupational therapy define health as feeling well,
strong and connected, it being a subjective notion
based on their experiences [3]. It is also defined in
terms of the capacity to act and to exert control in
one’s own life and activities, besides the factual pres-
ence of physical and mental conditions [3]. Children,
however, focus their definition of health as feeling
good and being able to participate in activities they
like [6]. From childhood to adulthood, there is a shift
in the way people think about health, from concrete
thinking towards more complex abstract definitions

of health. The notion that people have personal
responsibility for their own health goes in the same
direction [25–28]. Among older persons, the concept
of responsibility for health became a little bit different
from adults, since the former define it as one aspect
of broader responsibility in later life. However, in gen-
eral, for older persons health responsibility is being
active, having a healthy diet and a positive attitude
toward life [22].

In the current research, five factors related to the
concepts of health were found, with a very good fit to
the data processed using text mining in the interviews.
In general, people described and conceptualized health
as feeling good physically and mentally, as a general
well-being (or feeling good in general) with a norma-
tive and performative aspect, as being healthy or
having no diseases, knowing what to eat and a com-
bination between action (what you do) and beliefs.
The correlations between the factors showed that three
of them are highly related: feeling good in general (fac-
tor two), being healthy (factor three) and the combin-
ation of actions and beliefs (factor five). These results
have some connection to the definitions presented by
occupational therapist, especially that health is a sub-
jective notion, based on experiences, and strongly
related to feeling well both physically and mentally.

In terms of the health responsibility, three factors
were found, also with a very good fit to the data.

Figure 9. Factor Three scores by age group.
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Health responsibility was defined as creating good
health habits and feeling good, thinking about one’s
own health and wanting to improve it, and adopting
explicitly normative attitudes in order to take care of
yourself, your body and your health. These three gen-
eral dimensions were investigated in different age
groups, to verify if there was any difference between
children and adolescents, young adults, adults, adults
and young elderly and old elderly people.

Adults, aged between 27 and 46 years old, are the
ones with the higher factor scores in factor one, i.e.
responsibility for health is creating good health habits
and feeling good, which was significantly different
from children and adolescents and old elderly. Young
adults (age between 18 and 26 years old), as well as
adults and young elderly (aged between 49 and 73
years), also presented significantly higher factor
scores, compared to children and adolescents. The old
elderly (from 74 to 96 years) was the only group that
did not present a significantly higher factor score in
factor one compared to children and adolescents.
When the factor scores of the second factor (health
responsibility involves thinking about one’s own
health and wanting to improve it), were compared
between age groups, children and adolescents showed
significantly lower factor scores, compared to all age
groups except the old elderly group. The same scen-
ario was repeated in the third factor (health responsi-
bility is adopting explicitly normative attitudes to take
care of yourself, your body and your health), where
children and adolescents’ factor scores were signifi-
cantly lower than all other age groups, except the old
elderly group. These results can be interpreted in at
least two ways. They could indicate some kind of a
functional decline in the old elderly, who may be less
inclined to create healthy habits, and then less likely
to address this topic in their interviews, or may be
indicative of a generational difference between the old
elderly group and the other groups.

In general, adults presented the highest factor
scores on all three factors. It is important to point out
that previous studies also showed that the concepts of
health develop dramatically from childhood and ado-
lescent to adulthood [6].

When the three-factor model identified using
exploratory graph analysis was modified to see the
impact of age as a continuous variable on each of the
factors, a slightly different scenario appeared. Age did

not impact people’s conceptions that responsibility for
health is creating good health habits and feeling good.
On the other hand, age demonstrated a small but
positive and significant relationship with the two
other factors (health responsibility involves thinking
about one’s own health and wanting to improve it,
and health responsibility is adopting explicitly norma-
tive attitudes to take care of yourself, your body and
your health). This result indicates that both factors
are slightly stronger as people gets more mature, pre-
senting a possible developmental pattern. Future stud-
ies could investigate how both concepts of health
responsibility changes over time, adopting a longitu-
dinal design in order to understand if this interpret-
ation can be supported by evidences.

Occupational therapists working with patients need
to be aware of the notions of health responsibility and
how they change throughout life. Particularly chal-
lenging is to engage children and older persons in
health responsibility discussions and behaviors since
this study showed that they do express these ideas as
much as adults in general. An important question is if
health conversations could become even more individ-
ualized and contextualized based upon these findings,
which need to be further investigated. This is essential
for occupational therapists to improve people’s abil-
ities to live active and healthy lives.

There are several kinds of methodological consider-
ations in this study. Researchers claim that text min-
ing and qualitative research are epistemological
compatible [43], which means that methodological
quality criteria apply. Text data mining improves con-
sistency and replicability since it is not subjected to
human factors like fatigue, boredom or carelessness
[43]. However, there is also an interpretive element in
naming and describing the factors identified via
exploratory graph analysis.

A strength of the study is the use of a new innova-
tive approach, termed exploratory graph analysis, to
identify the number of factors underlying the dataset
constructed after the text mining process. The com-
bination of the two strategies can identify structures
in people’s responses, that can then be used to guide
the construction of new questionnaires. This study
demonstrates the promise of this procedure. A minor
limitation is that the categories seemed to include
some stop-words (e.g. connectives like ‘thus’) which
means that not all stop-words had been excluded.

Table 2. Satorra and bentler (2001) scaled chi-square difference test.
Models DF Chi-Square Chi-Square difference DF difference p

Model 2 - Age regression parameter freely estimated 697 551.06
Model 1 - Age parameter constrained to zero 700 574.98 5.8242 3 0.1205
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This might be due to the language used in the current
research (Swedish), which may have less elaborate lists
of stop-words. This makes the interpretation of the
factors a bit harder, but we do not think this has
severely affected the results. Future research should
collect data in other languages and examine if the
concept of health responsibility includes similar fea-
tures and factors. Another limitation of the current
study is that the confirmatory factor model was fitted
in the same data used in the Exploratory Graph
Analysis. Future research should investigate if a simi-
lar structure, with a similar fit, can be identified using
new datasets.

In the current research, the questions were con-
structed with the intent to discover how people
describe and define health and health responsibility.
After text mining the interviews, it was possible to
obtain a small set of terms or words that grouped
together in reasonable way. It was possible to identify
three general factors of health responsibility, highly
correlated, that seem to increase with age, from child-
hood to adulthood. Future studies should increase the
sample size to obtain more information about how
people think, describe and conceptualize health and
health responsibility. The current findings can provide
support for the construction of new instruments to
assess concepts of health and health responsibility.
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