Patient Preference and Adherence

Dovepress
open access to scientific and medical research

Original Research

Patient Preference and Adherence downloaded from https://www.dovepress.com/ by 34.239.167.74 on 11-Jul-2020
For personal use only.

Open Access Full Text Article

Use of Q methodology to assess the concerns
of adult female individuals seeking orthodontic
treatment
This article was published in the following Dove Press journal:
Patient Preference and Adherence
8 January 2015
Number of times this article has been viewed

Linjie Yao 1
Xingqiao Xu 2
Zhenyu Ni 3
Minling Zheng 3
Feiou Lin 3
Department of Pedodontics,
Department of Oral and Maxillofacial
Surgery, 3Department of Orthodontics,
School and Hospital of Stomatology,
Wenzhou Medical University, Wenzhou,
People’s Republic of China
1
2

Background: Orthodontic treatment may cause functional restrictions, discomfort, and pain,
which may lead to dental anxiety and noncooperation among patients. This study aimed to
assess the concerns of adult female patients with respect to such treatment.
Patients and methods: We conducted an explorative study using Q methodology among
40 adult female patients with different educational and social backgrounds in Wenzhou, People’s
Republic of China. We asked participants to rank a set of 41 statements about seeking orthodontic
treatment on an 11-point scale from “agree most” to “disagree most”. The collected data were
analyzed using the PQ Method 2.35 program. We extracted significant viewpoints using centroid
factor extraction and varimax rotation.
Results: We identified major factors based on how the patients ranked statements. Patients in
group 1 worried about lack of information about orthodontic treatment, and may have suffered
from dental phobia; patients in group 2 were all single women, and they were worried that
the braces might lower their chances of finding a partner; patients in group 3 worried about
appearance and speech with braces; and patients in group 4 worried about cost, pain, and
dental hygiene. The remaining participants who had other viewpoints did not load to any of
these four groups.
Conclusion: The concerns of adult female individuals seeking orthodontic treatment
are complex. A significant feature of this study was using Q methodology to analyze the
psychological characteristics of the patients. This study identified four typical characterizations
that are associated with each group, and our findings may aid orthodontists in improving doctor–
patient relationships.
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A person’s oral condition can affect their physical, psychological, and social health.1
Orthodontic treatment can improve an individual’s appearance, oral function, psychosocial well-being, and quality of life.2–4 Care and attention during orthodontic treatment
have been found to show a positive correlation with treatment satisfaction.5 Sergl et al
highlighted a strong interrelationship between a patient’s attitude at the beginning of
orthodontic treatment, their ability to accommodate the discomfort associated with
an orthodontic appliance, the type and intensity of discomfort encountered, and the
resulting overall compliance with the treatment.6 However, orthodontic treatment
and appliances may cause functional limitations, discomfort, and pain,7–9 which may
lead to dental anxiety.10 It has been reported that patients’ lack of information about
the risks of orthodontic treatment or fear about pain and discomfort could adversely
affect their compliance during treatment.10–12 Studies have shown that the number of
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adults – especially women – seeking orthodontic treatment
has increased,13,14 and aesthetics is one of the most important
motivations for patients in seeking orthodontic treatment.15
The demand for adult orthodontic treatment has grown
rapidly in recent years. It is necessary to understand the
psychological characteristics and motives of adult patients,
since these factors may affect a patient’s satisfaction and
adherence to treatment.16 However, there is a lack of research
into the factors that deter adult female patients from seeking
orthodontic treatment.
Most studies on orthodontic patients’ subjective perspectives have used surveys, such as oral health and anxiety
questionnaires, to collect attitude data from patients, and in
the case of pediatric patients, their parents.2–5,9–12 Conventional survey studies on subjective perspectives have three
major disadvantages. First, it is well established that such
studies require a great investment of manpower, as well as
physical and financial resources, owing to the large sample
size. Second, such survey items often treat subjective perspectives in an isolated fashion, disconnected from other
such perspectives. Participants respond to each subjective
perspective independently, which reduces variability in
the survey responses and impedes relative differentiation
among those perspectives. Third, social desirability in survey
responses has been a long-standing drawback, particularly
with sensitive issues.
By contrast, the Q method combines qualitative and quantitative methodologies, and it provides a scientific foundation
for the systematic study of subjectivity.17 It is a research
method that allows the systematic review of subjective perspectives, and it is especially relevant for communication
scientists whose research involves the perceptual world of
individuals.18 The Q method typically employs small numbers
of respondents, and it allows the in-depth study of single cases,
which is typically lacking in conventional survey methods.
Another major advantage of Q methodology over traditional
methods is that it uses a person-oriented instead of variablebased approach, wherein attitudes are treated as components
of larger within-person perspectives rather than as discrete
items.19 Q methodology precludes the inevitable social desirability issue that is inherent in conventional survey responses.
As such, Q methodology may be used in any international or
cultural context for effective study of the participants’ subjectivity, even where there are marginal views or attitudes.20
Q methodology has been used in social sciences, arts,
religious studies, education, psychology, and medicine;
in the field of orthodontics, it has been employed in three
studies.21,22
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The present study used Q methodology to assess the concerns of adult females with respect to orthodontic treatment.
The purpose was to develop an effective strategy that could
improve patient satisfaction and adherence to treatment.
We also aimed to help patients avoid dental anxiety in terms
of the factors to which they were most sensitive.

Patients and methods
This was a prospective interview study with a nonrandom
design. The subjects were recruited between January and July
2014 from the orthodontic department of Wenzhou Medical
University, Wenzhou, People’s Republic of China (PRC).
The study included adult female patients above 18 years of
age. Patients with cleft lip or palate, craniofacial syndromes,
orthognathic or prosthodontic needs, and amentia were
excluded, because they are not representative of the typical
orthodontic population. Ethics approval for the study was
granted by the Health Research Ethics Board at Wenzhou
Medical University, and all the subjects signed a consent
form for participation.

Step 1: Construction of Q sample
Q sampling begins with developing the concourse, which
involves collecting a wide range of attitudes on the topic
under investigation. The present study was designed to construct a Q sample by interviewing the selected participants.
To this end, one investigator was trained in the process
of in-depth interviewing. The interviews generated a list
of viewpoints about the concerns of adult female patients
when seeking orthodontic treatment, in addition to their
general concerns. We interviewed 112 patients of all ages
and backgrounds during their first visit to the orthodontic
department. From this interview material, we compiled a
list of 69 viewpoints; two professors of orthodontics and
two methodologists discussed the statements and identified
areas of overlap. We finally created a list of 41 statements
(Q sample), which comprised the concourse.

Step 2: P sample selection
With Q methodology, participant selection does not depend
on probability sampling.23 Typically, breadth and diversity of
attitudes is best obtained when a participant group contains
between 40 and 60 participants. The number of participants
is usually but not necessarily smaller than the Q sample.
However, good results can be achieved with far fewer
participants.18,19 We were able to recruit 40 adult female
patients using our selection criteria, and their demographics
appear in Table 1.
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Demographic

P sample, n (%)

Age, years
18–24
25–30
30
Level of education
Illiterate/primary school
Secondary school
Tertiary
Region
Urban
Rural
Employment status
Student
Unemployed
Employed
Marital status
Single
Married
Total

15 (37.5)
20 (50.0)
5 (12.5)
6 (15.0)
10 (25.0)
24 (60.0)

repeated until any remaining statements were placed in
the neutral central column (0). Participants were asked to
take as much time as they needed until they were happy
with the sorting results. To improve the validity of the
results in this study, the patients conducted the sorting in
the presence of researchers, and the Q-sorting process was
repeated 2 weeks later.18

Statistical analysis

21 (52.5)
19 (47.5)
6 (15.0)
6 (15.0)
28 (70.0)
28 (70.0)
12 (30.0)
40

Step 3: Q-sorting
Every participant received a stack of 41 Q-sample cards
(related to the 41 statements from step 1) as well as a
sorting-instruction sheet, on the reverse side of which was
a form allowing the participants to enter their demographic
information. The participants were instructed first to read
all the Q statements to ensure that they understood them.
They were then asked to sort the cards into three piles
according to their reaction to the statements: agree, disagree, or uncertain. The participants subsequently ranked
the statements on an 11-point scale (Figure 1). They were
asked to place the statements they felt were the most
relevant to them in the far-left column (+5) indicated in
Figure 1 and the least relevant statements in the far-right
column (-5). They then worked through the remaining
columns by choosing the remaining statements in terms
of most and least relevance to them. This process was

We used PQ Method 2.35 to analyze the Q-sort data. We
extracted the remarkable statements using centroid factor
extraction and varimax rotation. We compared the rotations of three to six factors and chose the best solution: we
extracted factors that represented at least four defining sorts
and had eigenvalues greater than 1.18 We created a Q sort
for each of those factors, and those Q sorts had essentially
the same form; we could then derive an overall Q grid for
the typical participant profile that loaded to a particular factor. The agreement or disagreement with the distinguishing
statements was statistically stronger with some factors than
with others. Distinguishing statements that are significant
at P0.05 are indicated with a single asterisk, and those at
P0.01 with a double asterisk.

Results
Analysis of the participants’ Q sorts resulted in the identification of four factors (Figures 1–4): factor 1 (21.62%),
factor 2 (12.26%), factor 3 (9.38%), and factor 4 (7.90%).
Cumulatively, those extracted factors accounted for 51.16%
of all the variance (Table 2), and the eigenvalues of each
factor were 6.05, 3.43, 2.63, and 2.21, respectively. Those
four factors were defined by 32 adult patients (80.0%); three
participants did not have a statistically significant load on any
of the factors, and five participants were confounded. The
sociodemographic characteristics of the participants appear
in Table 2, and all the distinguishing statements in Table 3.

Factor 1
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Figure 1 Q grid for factor 1.
Notes: *Distinguishing statement significant at P0.05; **distinguishing statement significant at P0.01.
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Agree

Factor 2
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S14
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S18
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S15
S34
S41

S30**

S29

S15
S37
S22**

S40**
S33**

S38
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Most

–4

–5

S8
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S21

S25**
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S35**

S28**
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Figure 2 Q grid for factor 2.
Notes: *Distinguishing statement significant at P0.05; **distinguishing statement significant at P0.01.

Factor 1: Worries about lack
of information on orthodontic
treatment and dental fear
Factor 1 accounted for 21.62% of the total variance with the Q
sorts of the eleven participants who defined this factor. Figure 1
presents the Q-methodology grid for this factor. The factor 1
perspective focused on lack of information about orthodontic
treatment and dental fear. Compared with the other groups,
this group of patients showed the greatest agreement with
the following statements: “I am worried about orthodontic
treatment because I do not have enough knowledge in this
area” (S19: 4**); “I am afraid that the treatment will affect
my future chewing and eating” (S30: 4*); “I am afraid of orthodontic treatment” (S15: 2*); “I am afraid of pain during tooth
extraction” (S7: 1**); and “I am scared of dental procedures”
(S38: 2**). This group of patients declared least agreement
with the following statements: “I am afraid I will look unattractive with braces” (S9: -4**); “I am worried that the treatment time will be excessively long” (S16: -1**); and “I am
worried that braces will lower my chances of finding a partner”
(S39: -3**). These patients strongly and significantly agreed
with Q statements S25 (1**), S35 (1*), and S27 (3**).

Factor 2: Worries about marriage chances
Eight patients showed significant loading with factor 2.
Figure 2 presents the Q-methodology grid for this factor.
The patients were aged 23–30 years, and were single and

Agree
+5

Most
+4

S9**
S14*

S37**
S2**
S25

childless. The factor 2 viewpoint is centered on marriage and
the side effects of treatment. Compared with other groups,
this group of patients showed the greatest agreement with the
following statements: “I am worried that braces will lower
my chances of finding a partner” (S39: 5**); “I am worried
that the treatment may have some side effects” (S27: 5**);
“There is not enough time to undergo the treatment because
I’m planning on marriage and having children” (S5: 3**);
and “I am afraid that this orthodontic technology may not be
adequate” (S22: 1**). They declared least agreement with
the following statements: “I am afraid the treatment will
cause me to lose appetite” (S35: -5**); “I live far from the
hospital” (S11: -4*); “I am afraid the treatment will affect
my eating” (S25: -3**); and “I am afraid that the extraction
will increase the space between my teeth” (S28: -3**).

Factor 3: Worries about appearance
and speech with braces
Six patients showed significant loading with factor 3. Figure 3
presents the Q-methodology grid for this factor. The factor
3 perspective focused on social problems caused by braces.
Compared with the other groups, this group of patients showed
greatest agreement with the following statements: “I am afraid
I will look unattractive with braces (S9: 5**); “I am afraid
that the treatment will be too complicated” (S14: 5*); “I am
afraid that I won’t be able to speak perfectly with the braces”
(S37: 4**); “I am too busy with work or study and don’t

Factor 3
+3

+2

+1

0

–1

S36
S4
S11**
S10*

S35
S3
S16**
S33*

S30
S19
S6
S31*
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S28
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S15
S41
S29**

S26

S7

S40

S12

S1

–2

–3

S17**

S38
S13
S22
S8

S27
S34
S5

Disagree Most
–4
–5
S18**
S20*

S23
S24

21

Figure 3 Q grid for factor 3.
Notes: *Distinguishing statement significant at P0.05; **distinguishing statement significant at P0.01.
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S26
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Figure 4 Q grid for factor 4.
Notes: *Distinguishing statement significant at P0.05; **distinguishing statement significant at P0.01.

have enough time to undergo the treatment”(S2: 4**); and
“I am worried about what other people think, and that would
make me feel uncomfortable wearing braces” (10: 3*). This
group of patients showed least agreement with the following
statements: “I cannot afford the treatment” (S18: -4**) and
“I think I am too old for orthodontic treatment” (S17: -2**).
These patients also strongly and significantly agreed with Q
statements S16 (2*), S31 (1*), and S33 (2*).

Factor 4: Worries about cost, pain,
and dental hygiene
Seven patients showed significant loading with factor 4.
Figure 4 presents the Q-methodology grid for this factor.
The factor 4 viewpoint is centered on cost, pain, and dental hygiene. Compared with the other groups, this group
of patients showed greatest agreement with the following
Table 2 Eigenvalue, variance, and characteristics of participants
(n=32)
Demographic

Factor 1

Factor 2

Factor 3

Factor 4

Eigenvalue
Variance, %
Age, years
18–24
25–30
30
Level of education
Illiterate/primary school
Secondary school
Tertiary
Region
Urban
Rural
Employment status
Student
Unemployed
Employed
Marital status
Single
Married
Total

6.05
21.62

3.43
12.26

2.63
9.38

2.21
7.90

7
3
1

1
7
0

2
3
1

2
4
1

2
3
6

0
1
7

1
2
3

1
3
3

5
6

4
4

1
5

5
2

1
1
9

0
1
7

0
0
6

3
1
3

7
4
11

8
0
8

4
1
6

4
3
7
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statements: “I think the price of the treatment is too high”
(S13: 5**); “It is bothersome having to brush my teeth every
time I finish eating” (S33: 4*); “I am worried about pain
during orthodontic treatment” (S6: 4**); “I am afraid that
food will remain stuck in my teeth after eating” (40: 3*);
and “I am afraid of pain during tooth extraction” (S7: 3**).
These patients showed least agreement with the following
statements: “I am afraid the treatment will affect my performance at work” (S41: -4**) and “I am worried about orthodontic treatment because I do not have enough knowledge
in this area” (S19: -1**).

Discussion
Q methodology offers the particular advantage of letting
subjects directly express their inner thoughts. The subjects’
opinions are treated as variables, and research is able to
focus on the subjects’ views and make an in-depth appraisal
of their opinions.18 The present study employed Q methodology to determine the concerns of adult female patients
seeking orthodontic treatment. Female psychological and
physical characteristics are very different from males’;
among adult patients, there are many more adult female
patients than males at the clinic where this study was conducted, and so we elected to examine only female subjects
so as to eliminate interference factors. The present study is
the first to use Q methodology to determine the concerns
of adult female patients seeking orthodontic treatment.
We were able to categorize the patients into four groups
according to their views in this regard. Our results should
help enhance communications between orthodontists and
patients, thereby leading to greater adherence to treatment
and patient satisfaction.
With factor 1, the patients lacked information about
orthodontic treatment; they were worried that they were too
old to undergo the treatment and that it might have negative
effects. The statements with which these patients showed
agreement indicated that they did not properly understand
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Statements

Factor
1

2

3

4

S1

I am hesitant all the time.

-1

3**

1*

S2

I am too busy with work or study and don’t have enough
time to undergo the treatment.
I am afraid that I cannot comply with the treatment.
I am afraid that I may not keep the appointments.
There is not enough time to undergo the treatment,
because I am planning on marriage and having children.
I am worried about pain during orthodontic treatment.
I am afraid of pain during tooth extraction.
I think orthodontics is not very hygienic.
I am afraid I will look unattractive with braces.
I am worried about what other people think, and that
would make me feel uncomfortable wearing braces.
My place is far from the hospital.
I will not feel comfortable if I wear braces, as it will
make me look different from others.
I think the price of the treatment is too high.
I am afraid that the treatment will be too complicated.
I am afraid of orthodontic treatment.
I am worried that the treatment time will be excessively long.
I think I am too old for orthodontic treatment.
I cannot afford treatment.
I am worried about orthodontic treatment because I do
not have enough knowledge in this area.
I have poor health and the treatment will make it worse.
I never realized that my teeth are irregular.
I am afraid that this orthodontic technology may not be adequate.
Other doctors do not recommend orthodontic treatment.
My family and (or) friends object to the treatment.
I am afraid the treatment will affect my eating during the process.
I am worried that the treatment will be ineffective.
I am worried that the treatment may have some side effects.
I am afraid that the extraction will increase the space between my teeth.
I am worried about that I am too old for treatment because
my teeth will get loose and fall off early.
I am afraid that the treatment will affect my future chewing and eating.
I am afraid that my teeth will relapse and recur after treatment.
I am worried about that after treatment I will lisp.
It is bothersome having to brush my teeth every time I finish eating.
I am afraid that I will have nicknames because of the braces.
I am afraid the treatment will cause me to lose appetite.
I am worried that wearing braces will hurt my mouth.
I am afraid that I will not be able to speak perfectly with the braces.
I am scared of dental procedures.
I am worried that the braces will lower my chances of finding a partner.
I am afraid that food will remain stuck in my teeth after eating.
I am afraid the treatment will affect my performance at work.

-4

1**

-1
4**

2
0
-3

0*
2
3**

2
3
-2

1
0
-1

0
1**

1

4**
3**

-3
-4**
-2

-3**
-1
-3
2**
1*

-2
-1

-4*
-2

3**
0

0

-2
0
2*

3*
0*
0
4
1
2
2

-3
5*
-1
2**

5*
2*
-3
5
3
1

-1
-2**
-3
-5
-4
1**
5
3**
3**
4

-4
-5
1**

-4*
-4
-3
-5
-5
4
0

4*
5
2**
0*

-1**
4
-1
-2**
0

S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
S29
S30
S31
S32
S33
S34
S35
S36
S37
S38
S39
S40
S41

-1**
3
-1**
4**

-5
1*
3
1
2**
-3**
1
0

-4
-1*
-3**
4
5**
-3**
3

-5**
-2**
1
-1
5**
-2**
0

-1
-3
5**
3*

-2**
-4**
1

-3

-4
-1**
-2

-2

-1**
-2
-5
-4
-3
1*
3

-1**

-1
-3
0
4

1
1*
0*
2*

1
2*
-1
4*

-2
2
3
4**
-3
0
1

-5
2
2
0
-2
0
3*

-1

-4**

-2
0

Notes: *Distinguishing statement significant at P0.05; **distinguishing statement significant at P0.01.

orthodontic treatment procedures and the principle of orthodontic treatment. Patients’ lack of information about orthodontic treatment or fear about pain and discomfort have
been identified as causes of anxiety.10 Group 1 patients were
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in fear of orthodontic treatment and dental procedures. It has
been reported that 45% of adults reported dental fear as a
main reason for not undergoing dental treatment.24 With such
patients, orthodontists need to improve their communication
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and provide more information about orthodontic treatment
procedures. Sergl et al25 believed that offering information
about treatment may help patients achieve greater emotional
control and perceive less discomfort during orthodontic
treatment. Quality of care and attention are factors that have
been found to be highly correlated with treatment-outcome
satisfaction.5 A range of techniques may be applied for the
nonpharmacological management of dental fear and anxiety.26
These techniques should always be based on understanding
the situation with particular patients, their particular concerns,
their individual backgrounds and experiences, and capacity
for change.
Patients who loaded with factor 2 were all aged
24–30 years, and were single and childless. They wanted to
make themselves appear more attractive through orthodontic treatment;16 however, they were worried that the braces
would reduce their chances of finding a partner, and that the
treatment could have certain sequelae. In the interviews,
they expressed the wish to marry and have children within
a few years. They cared a great deal about the benefits of
orthodontic treatment with respect to verbal communication. If such patients are still unable to find partners despite
having undergone orthodontic treatment, they may tend
to put the blame on the braces or the orthodontist; they
may not be satisfied with the orthodontic treatment even
if the actual results are perfect. When dealing with such
patients, orthodontists need to choose invisible appliances
and verify that orthodontic treatment can indeed make the
subjects look more physically attractive; however, orthodontists have to state that the treatment cannot help them
find a partner or lower their chances of finding one. If this
approach is followed, we believe that patients’ adherence
to treatment will be very good: they will not be worried
that the treatment process may cause functional restrictions, discomfort, and pain (S6, S7, S25, S30, S33, S35,
S36, and S40).
Patients who loaded with factor 3 were afraid that they
would look unattractive with braces, that the treatment would
be too complex, and that their speech would be imperfect
with braces. These worries may have been related to the
subjects’ professions: there were two teachers, one trading
manager, two salespersons, and one bank clerk. Those
patients could afford to pay for the treatment, and they had
to speak clearly and look presentable at work; however, they
also lacked time to undergo treatment during clinical hours,
and their workplaces were located far from hospital. They
were very concerned about the opinions of other people.
They were familiar with orthodontic treatment, and they were
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not worried that it could have some side effects. For such
patients, orthodontists need to choose invisible appliances
that do not affect pronunciation; they should also choose
suitable appointment times and treatment plans to shorten
the treatment time.
The perspectives related to factor 4 primarily concerned
pain, cost, and dental hygiene. This group comprised three
students, one unemployed person, and three recently hired
employees. These patients thought that the price of treatment
was excessive owing to their low income, and they were
also worried about dental hygiene; however, they thought
that brushing their teeth after eating was bothersome. These
patients were afraid of pain during orthodontic treatment and
tooth extraction. The prevalence of reported pain amounts
to 95% among adults after initial arch-wire placement; the
pain related to orthodontic appliances has been identified as
the primary complaint among patients – being more serious
in adults than in adolescents – and this discomfort is a major
determining factor in avoiding orthodontic treatment.27 With
such patients, orthodontists should provide more information about the details of orthodontic treatment and the pain
involved. Following initial appliance placement, analgesics
can alleviate pain; text messaging and telephone calls to
patients have been found to result in decreased pain perception after initial arch-wire placement.28–30 Orthodontists need
to promote education related to oral health care with such
patients, and select appropriate appliances that the patients
can afford.

Limitations and future directions
Some studies18,31 have clearly shown Q methodology to be a
reliable, effective method for examining attitudes. However,
the present study has a number of potential limitations. This
study explored the perspectives and a range of viewpoints
with respect to seeking orthodontic treatment in an adult
female population in the PRC, and thus the results may not
apply to other countries. Owing to the small convenience
sampling employed, our results may not broadly relate to
groups with different concerns. Q-sorting demands individual
orientation before the sorting, and the time required in this
study was 1 hour per individual. In future research, we will
aim to combine results from different hospitals in the PRC
as well as other countries. In this way, we will attempt to
identify more universal factors that may deter adult patients
from undergoing orthodontic treatment. We will try to
select appropriate intervention measures to treat individuals
according to their Q-sorting. In this way, we will compare
differences in satisfaction, compliance, and anxiety among
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patients with those in a control group toward finding a new
method to improve treatment outcomes and mental health
during orthodontic treatment. We will also further examine
the practicability of Q methodology.
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Conclusion
The concerns of adult female individuals seeking orthodontic treatment are complex, and this study identified
four typical characterizations that are associated with
each perspective. Most adult female patients were worried
about lack of information about orthodontic treatment and
had dental fear. Q methodology is an appropriate, efficient
tool to investigate the psychological characteristics of
orthodontic patients. This study lays the groundwork for
future research into the specific types of patient worries
that may help orthodontists select the best strategies to
help patients.
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