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Abstract

Purpose: The aim of this study was to develop a scale for measuring college undergraduates’

attitudes toward oral and dental health.

Materials and Methods: A sample of 770 college undergraduates (241 male, 529 female)
enrolled in various academic programs of three universities in Turkey participated in this study.
We collected data from two separate samples. The data obtained from sample 1 (n = 470) were
used for Exploratory Factor Analysis (EFA) and the data from sample 2 (n =300) were utilized
for undertaking Confirmatory Factor Analysis (CFA). To test the construct validity; EFA, CFA,

convergent validity, and measurement invariance were used, respectively.

Results : In the first stage, EFA was conducted on a 48-item scale. EFA results showed that the
final version of the Oral Health Attitude Scale (OHA-S) had a six-factor structure: sensitivity,
importance, avoidance of harmful elements, tendency towards. products and activities,
awareness, and social impact. To confirm this structure, CFA was used. CFA results showed
good model fit indexes. The final version of the scale consisted of 41 items with six factors.
Moreover, Cronbach’s alpha and Spearman-Brown Split-Half coefficients showed a good level
of reliability. Moreover, t-scores were statistically significant for 27% of the lower and upper

groups.

Conclusion: The developed scale was found to be a potential tool for measuring and evaluating

university students' attitudes toward oral and dental health.

Keywords: Attitude, oral and dental health, scale development, university
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Tiirkge 67: Universite Ogrencilerinin Agiz Saghgina Yonelik Tutumlarimn Belirlenmesi icin
Olgek Gelistirilmesi. Amac: Ilgili literatiirde agiz saghgina yonelik tutumu degerlendirmek icin
gelistirilen, ¢oklu teorik goriislere dayanan gegerli ve giivenilir dlgekler sinirli sayidadir. Bu
nedenle, ogrencilerin agiz ve dis saglhgina yénelik tutumlarin psikometrik o6zelliklerinin
incelenmesine yonelik daha c¢ok olcek gelistirme ¢alismasina ihtiya¢ vardir. Mevcut
arastirmanin amaci, tiniversite égrencilerinin agiz ve dis saghgina yonelik tutumlarint olgmek
icin gegerli ve giivenilir bir olgme aract gelistirmektir. Gere¢ ve Yontem: Arastirmaya
Tiirkiye'deki ii¢ tiniversitenin ¢esitli akademik programlarina kayitly 770 tiniversite 6grencisi
(241 erkek, 529 kadin) katilmistir. Arastirmanin verileri iki ayri 6rneklemden toplanmistir. Ilk
orneklemden (n = 470) elde edilen veriler Aciklayict Faktor Analizi (AFA) igin, ikinci
orneklemden (n = 300) elde edilen veriler ise Dogrulayici Faktér Analizi (DFA) igin kullanild.
Olcegin yapi gecerliligini test etmek icin sirasiyla AFA, DFA, yakinsak gecerlilik ve 6l¢me
degismezligi kullamilmistir. Bulgular: Ik asamada 48 maddelik olgek iizerinde AFA
yapilmistir. AFA sonuglari, Agiz Saghgt Tutum OlceSi'nin (AST=0) alti faktorlii bir yapiya
sahip oldugunu gostermistir: duyarlilik, onem, zararli unsurlardan kag¢inma, iiriin ve
faaliyetlere egilim, farkindalik ve sosyal-etki. Olgegin AFA sonucunda ortaya ¢ikan yapisini
dogrulamak icin DFA gergeklestirilmistir. DFA sonucunda elde edilen uyum indekslerinin
kabul edilebilir oldugu gériilmiistiir. Olgegin son hali, alt: faktorlii 41 maddeden olusmaktadir.
Ayrica Cronbach’s alpha ve.Spearman-Brown Split Half (yartya bolme) degerleri iyi diizeyde
giivenilirlige sahip oldugunu gostermistir. Ayrica %27 alt-iist gruplar i¢in t puanlar
istatistiksel olarak anlamlidir. Sonu¢: Gelistirilen 6l¢egin iiniversite 6grencilerinin agiz ve dis
saghgina yonelik tutumlarmi olgmek ve degerlendirmek igin potansiyel bir ara¢ oldugu

gortilmiistiir. Anahtar Kelimeler: Tutum, agiz ve dis sagligi, dlcek gelistirme, iiniversite
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Introduction

Oral and dental problems, which rank among the most common worldwide issues,
represent critical concerns that impact individuals' overall health (1). These diseases, which
impose a significant economic burden on individuals, also diminish their quality of life (2). Oral
diseases can lead to severe health complications. The primary factors associated with oral and
dental diseases include hygiene, tobacco use, alcohol consumption, nutritional status, and
stress. Among these factors, oral hygiene stands out as the most crucial in preventing oral
diseases (3). Poor oral hygiene adversely affects the general well-being and quality of life of
individuals (4). Consequently, the imbalance in the oral environment resulting from this
situation can lead to dental caries (2). Dental caries have been reported globally as one of the
most prevalent oral diseases affecting individuals of all age groups (2), significantly impacting
their quality of life (5). Therefore, dental caries represent an important issue that must be

considered due to the time and financial losses they cause (6).

Individuals with oral and dental fear typically have poorer oral hygiene and a higher
incidence of oral diseases. As a result, they avoid visiting the dentist and tend to have longer
intervals between dental visits (7). In a previous study, it was stated that individuals with dental
anxiety or dental fear had more decayed and missing teeth which prevented them from going
to the dentist (8). Good oral health plays an essential role in the individuals’ functions such as
speaking, smiling, and making creative contributions to society which are impactful in the
general well-being of the individual (9). In addition to clinician-related factors, (10) cognitive,
affective, and behavioral characteristics of the individuals are also effective in preventing oral
and dental diseases (11). Attitude, which emphasizes the combination of these features, is
directly related to positive or negative tendencies toward oral and dental health. Specifically,
attitude 1s one of the important determinants in explaining human behavior (12). It is described
as a mental posture (13) or psychological tendencies (14) toward a specific object, person, issue,
event, or institution. Attitude gives information about the tendencies of individuals about how
to behave in a certain situation. It can lead to positive or negative tendencies in their behavior
(15). Some attitude theories, including ABC Model (16), Planned Behavior Model (14),
Broaden-and-Build Theory of Positive (17), and Health Belief Model (18) provide evidence for
its conceptual frameworks suggesting that attitude can result in behavioral changes. A prevalent
tripartite model of attitude highlights that it consists of three components (14,15): cognitive
component (values, knowledge, beliefs, and thoughts), affective component (emotional or

feeling segment of attitudes), and behavioral component (person’s tendencies and intentions for
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behavioral reaction). The formation of attitude depends on the result of the interaction,

combination, and organization of these three factors.

The development of positive attitudes toward oral and dental health in individuals is
crucial to improving general health at the macro level and ensuring oral health and hygiene at
the micro level (19). In a previous study, an instrument was developed to evaluate the patients’
oral health attitudes and their tooth brushing habits (20). Importantly, the most common
instruments used to measure individuals’ attitudes, beliefs, and thoughts are Likert-type scales
(21). Since attitudes are tendencies that individuals can learn and acquire later, it is possible to
direct their tendencies by determining their existing tendencies. Although early ages make up
the critical developmental period for the development of health literacy, it is important to
change and guide individuals' stereotypical tendencies toward oral and dental health at later
ages. Moreover, it is a necessity for them to develop these beliefs and attitudes in a more

conscious way in order to set an example for other individuals at a young age.

In light of this information, valid and reliable instruments are necessary for identifying
individuals' attitudes toward oral and dental-health. A previous study highlighted the scarcity
of instruments for university students.or adults (22). Kirtiloglu and Yavuz stated that self-
preventive oral behavior among Turkish non-dental university students was at a lower level
compared to industrialized countries (23). Moreover, the results of another study indicated that
increased oral health education was necessary for and could be effective in improving oral
health in Turkey (24). While several studies have reported on oral hygiene habits among
children, adolescents, adults, and university students, there is a scarcity of research focusing on
non-dental university students in Turkey (23,25). Although several instruments have been
developed for.assessing attitudes toward oral and dental health, valid and reliable scales based
on multiple theoretical views are limited in the literature. Hence, there is a need for more scale
development studies. for further evaluation of the psychometric properties of oral and dental
health attitudes of students. Therefore, the aim of this study was to develop a scale for

measuring college undergraduates’ attitudes toward oral and dental health.
Material and methods
Ethical Approval

The study was approved by the institutional board of Bartin University Ethics
Committee (Protocol No: 2023-SBB-0120) and informed consent was taken from each of the
participants.
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Study sample

A total of 770 college undergraduates (241 male and 529 female) enrolled in various
academic programs at three universities in Turkey participated in the current study. All of the
participants gave their voluntary consent. Data were collected from two samples. The first
sample was composed of 470 students (346 females, 124 males) between 18 and 27 years (M =
20.18, SD = 1.18) while the second sample was comprised of 300 students (183 females, 117
males) between 18 and 28 years (M = 20.86, SD = 1.5). Convenience sampling was used to
select the participants. It is preferable and feasible for implementation when there are
limitations in time, cost, and labor (26). These students were enrolled in various academic
programs (such as education, engineering, humanities, sports, and medicine) at Usak University
(n=1302), Bolu Abant Izzet Baysal University (n =255), and Bartin University (n =213) located
in Turkey.

Sample size estimation

To estimate the sample size, G*Power software (version 3.1) was used by taking into
consideration the assumption of detecting large effect size and setting up a two-tailed

hypothesis. The analysis results showed that a minimum of 565 participants are required for

this study (a = 0.05; B = 0.95).
Scale development

We adopted Boateng et al.’s (27) three phases and nine steps as a guide in scale
development and-reporting: (i) item development, (ii) scale development, and (iii) scale
evaluation. Although the first phase, item development, includes (1) the identification of the
domain(s) and item generation, and (2) the consideration of content validity, the second phase
consists of (3) pre-testing questions, (4) sampling and survey administration, (5) item reduction,
and (6) extraction of latent factors. The last phase, scale evaluation, requires (7) the tests of
dimensionality, (8) the tests of reliability, and (9) the tests of validity. Firstly, to determine the
conceptual structure, literature review was conducted to determine the existing attitude scales
about oral and dental health (18, 20, 28). Then, these scales were analyzed to identify their

factor structures.

Initially, the first version of the scale included 52 items consisting of general factors. To
provide the face and content validity, 12 experts with Ph.D. degrees from restorative dentistry
(n = 3), pediatric dentistry (n = 2), oral and maxillofacial radiology (n = 1), periodontology (n

= 1), orthodontics (n = 1), measurement and assessment (n = 2), and psychology (n = 2)
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evaluated the scale items. They were sent an expert evaluation form in a 4-point Likert-type
format about the scale items involving the statements ranging from “irrelevant” (1) to “highly
relevant” (4). There was also a section in the form where experts could write their suggestions

and evaluations on the items.

Based on their feedback, some items were revised or excluded from the scale (e.g., the
item including the statement “A natural appearance of my teeth is important to me” was revised
as “The natural and esthetic appearance of my teeth is important to me”). Specifically, the
content validity ratio (CVR) was found to be 0.83. In accordance with¢Ayre and Scally’s
criteria, (29) CVR was not less than 0.66 for 12 experts. Factor analysisand item statistics were
conducted for the construct validity of the measurement instrument. A pilot application was
employed for the extraction of discriminability levels and the identification of items that
represent the construct effectively. Moreover, the item-content validity index (I-CVI) was
calculated for each item. The number of experts who rated each item.as 3 or 4 regarding their
relevancy was divided by the total number of experts to calculate the I-CVI. According to a
previous study, (30) I-CVI should not be less than 0.78. The content validity index (S-CVI) was
calculated to prove the content validity of the entire scale. Shrotryia and Dhanda (31)
recommended that the S-CVI shouldnot be less than 0.80. In this study, it was found to be 0.85.
Irrelevant and redundant items were excluded from the draft scale resulting in an initial scale
consisting of 48 items. While preparing the scale items, we paid attention to make the items
simple and understandable. Items did not contain more than one thought, judgment, or feeling.
Moreover, a language expert evaluated the items for spelling and grammar; 8 university
students read the scale items for comprehensibility. The initial version of the scale had a 5-point
Likert type response format ranging from strongly disagree (1) to strongly agree (5). The middle
option (3) was “somewhat agree” instead of “neutral”. It is a commonly used type of Likert
scale in the measurement of psychometric constructs (32). The age of the participants has an
important place in determining the rating on Likert scales. As the age groups of the participants
decrease, there are difficulties in distinguishing multi-level scales (33). For this reason, we
preferred this Likert type for university students. Higher scores indicated more positive attitudes
toward oral and dental health. Since all items were positive, there were no reverse-scored items

in the scale. Figure 1 shows the developmental process of OHA-S.
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Figure 1. Flowchart of the OHA-S development process.
Procedure

Data were collected between March 15, 2023 and April 15, 2023. The scales were
administered to 304 students in a paper-pencil format and 466 students in an online format via
Microsoft Forms link by using a QR code. There was no missing data in the completed forms.
All the non-dental university students willing to participate in the study were considered in the
inclusion criteria. The exclusion criteria included students who did not give consent to
participate in the study. Firstly, the participants read the consent form for their voluntary and
anonymous participation in the study. Then, they were informed about the purpose of the

questionnaire..Completing the scale lasted approximately 10 minutes.

Data analysis

Construct validity of OHA-S was analyzed with EFA on SPSS V25.0 (IBM, Armonk,
NY, USA). Kaiser-Meyer-Olkin (KMO) test for the sample adequacy and Bartlett sphericity
statistics for the suitability of the data were run. Although principal component analysis was
used as the extraction method, varimax was used as the rotation technique. Structural validity
was subsequently tested using the CFA. It was performed using LISREL (v.8.80) with the
Robust Maximum Likelihood (R-ML) method by assessing the fit indices which should be
lower than 3 for Chi-square/ degree of freedom (y2/df) (34), higher than 0.90 for Comparative
Fit Index (CFI), Non-Normed Fit Index (NNFI) and Tucker Lewis Index (7LI) (35), and lower
than 0.08 for Root-Mean-Square Error of Approximation (RMSEA) and Standardized Root
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Mean Square Residual (SRMR) (36). Cronbach’s alpha (a) and split-half coefficients (corrected
by Spearman-Brown) were calculated for displaying the internal consistency for the overall
scale and its each factor. The discrimination of the items of the scale was analyzed based on the
lower and upper (27%) groups by using independent samples #-test. To check whether the
convergent validity was supported, Average Variance Extracted (4VE) > 0.50 and Composite
Reliability (CR) > 0.70 for each factorial structure were computed (37, 38). As a requirement
of convergent validity, factor loads for each item must be greater than 0.50 and the level of
significance must be less than 0.05 (36). The absence of bias in the responses provided by both
female and male participants and the establishment of the validity of the instrument's structure
based on gender were examined in terms of measurement invariance. For testing the
measurement invariance, multigroup CFA was used. Moreover, ACEI, ARMSEA, and ASRMR
were used to investigate whether the measurement invariance was supported across the two
groups of gender. Expected difference less than 0.01 in the ACFI value supports the less

parameterized model (39).

Results
Factor structure of oha-s (efa results)

To ensure construct validity, EFA was conducted on the 48 items. Kaiser-Meyer-Olkin
(KMO) measure condueted prior to EFA was found to be 0.944 indicating sampling adequacy
for this data set and Bartlett’s test was statistically significant (2 = 17520.615 df = 1128, p <
0.001). Six-factor structure of the scale with Eigenvalues above 1 accounted for 51.6% of the
total variance. For multifactorial structures, 40% or more of the total variance explained is
considered sufficient (40). Items with factor loadings of 0.40 or above were retained in the
scale, (41) while 5 items indicating poor factor loadings were removed from it. Factor loadings
ranged from 0.43 to 0.75. Subsequently, the factors were named in accordance with the items
represented by each structure. The factors were identified as sensitivity for OH (12 items),
importance of OH (6 items), avoidance of harmful elements for OH (7 items), tendency towards
products and activities on OH (7 items), awareness of OH (6 items), and social impact (5 items).
The item-total correlations were investigated to reveal the consistency of the items in each
factor. Results indicated that all item-factor correlations ranging from 0.56 to 0.85 were above
the threshold of 0.30 (42). Table 1 shows EFA results including the factor loadings for each
factor.
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Table 1. Factor loadings for each factor.

Factor

Item I I a1 v VI
#Item?29. I want my teeth to be white. 0.71
#Item39. I am worried about losing even one of my teeth. 0.70
#Item34. When I brush my teeth, I feel relaxed. 0.70
#Item31. I feel good when my teeth or gums are healthy. 0.66
#Item30. My oral and dental health problems worry me. 0.64
#Item43. I take care of my toothbrush and change it at least once a 0.6l
year.
#Item40. When others smile, I notice whether their teeth have an
esthetic appearance or not. W
#Item?21. I take care of my oral and dental health so that there is no 0.57
bad breath.
#Item37. I am worried about the discoloration of my teeth. 0.56
#Item22. I am disposed to brush my teeth at least twice a day: 0.45
#Item24. When choosing my toothbrush, I take care of several 0.43
features such as hardness, softness, and shape of'its bristles.
#Item20. When my dental and oral treatment is completed, I feel 0.43
happy.
#Item3. I care about my teeth as much as the other organs in my 0.74
body.
#Item4. Oral and dental health is important for a good smile. 0.71
#Item2. I want to have straight teeth. 0.68
#ltem5. I pay attention to my oral and dental care in order not to
experience oral and dental problems. 0.66
#Item1. Oral and dental care is important for general body health. 0.65
#Item9. The natural and esthetic appearance of my teeth is important 0.62

to me.
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#Item36. 1 avoid damaging foods or beverages causing tooth 0.75
erosion. '

#Item14. I avoid excessive consumption of foods or beverages that 0.72
cause discoloration on my teeth. '

#Item33. I avoid sugary foods due to their damage to my teeth. 0.71

#Item23. I avoid extremely hot/cold foods or beverages due to their 071
damage to my teeth. '

#Item8. I try to avoid foods or beverages that cause dental caries. 0.64
#Item?27. I take care to consume foods that strengthen my teeth. 0.60

#Item?26. 1 take care not to smoke to protect my oral and dental

health.

0.46

#Item6. New products on oral and dental health attract my attention. 0.69

#Item10. I am interested in the promotion or advertisement of 0.68
products on oral and dental health. '

#Item44. Programs, news, and events on oral and dental health in 0.60
the media attract my attention. '

#Item11. I purchase my toothpaste by checking its ingredients. 0.57

#Item35. T am willing to participate in' seminars and training on oral

and dental health.

0.55

#Item7". I try to be an example.to those around me by paying 0.50
attention to my oral and dental health. '
#Item18. I periodically use. mouthwash for my oral and dental

health.

0.44

#Item16. Dental floss use helps me maintain my oral and dental

health.

0.66

#Item17. Teeth scaling is periodically necessary for gingival health. 0.61

#Item25. Besides brushing my teeth, I am willing to use dental floss 0.60
regularly. .

#Item45. 1 am willing to go to the dentist regularly for oral and 0.5
dental check-ups. .

#Item46. I avoid breaking hard-shelled foods with my teeth. 0.49

#Item47. I am willing to learn the necessary information to protect 0.43
my oral and dental health. '
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#Item4?2. I feel jealous when someone's teeth are prettier than my

0.64
teeth.
#Item19. I care about what other people think of my teeth. 0.59
#Item48. Even if it’s a joke, it makes me very sad when others make 055
fun of my teeth '
#Item41. I am pleased to show my teeth to other people when I 0.54
smile. .
#Item28”. Good oral and dental health strengthens communication 0.47

and socialization with people.

Note: * Afier CFA, these items were removed from the scale

Factor I="Sensitivity for OH”; Factor II="Importance of OH”; Factor III="Avoidance of Harmful Elements for
OH”; Factor IV="Tendency towards Products and Activities on OH”; Factor V="Awareness of OH”’; Factor

VI="Social Impact”.

Confirmative factor analysis (cfa) results

To confirm the proposed six-factor structure of the OHA-S with 43 items, CFA was
carried out using a separate sample (n = 300). Since the relative multivariate kurtosis value was
found to be greater than 1 when the assumption of multivariate normality was examined for the
first-order six-factor OHA-S, the R-ML method was used. As the factor loadings of items 7 and
28 were calculated as0.22 and 0.14 respectively, they were excluded from the analysis. The
model fit indexes ‘were checked with 41 items. Since the proposed six sub-factors had high
correlations between each other, they were moved up to the second-order level and the model
was retested.. Second-order model represented a good model fit (y2/df = 10237.35/813; p <
0.001; RMSEA = 0.080; GFI = 0.90; AGFI = 0.90; CFI = 0.91; NNFI = 0.90). Therefore, the
structural model of the scale was accepted and found to be significant (p < 0.001) (Figure 2).
Although the chi-square value was influenced by the sample size and did not support the model
fit, RMSEA, GFI, AGFI, CFI, and NNF1I values supported the model fit. Finally, the calculated

factor loadings varied between 0.30 and 0.80.
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Figure 2. Path diagram for second-order CFA
Internal consistency reliability of the oha-s

We used the overall sample to examine the internal consistency of OHA-S. It had good
internal consistency (a = 0.92). Each of its six sub-factors also had high or acceptable internal
consistency-as follows: factorl (a = 0.89), factor2 (a = 0.85), factor3 (a = 0.84), factor4 (a =
0.83), factor5 (e =0.80), and factor6 (o = 0.77). The coefficient of internal consistency (split-
half] corrected by Spearman-Brown) of the overall scale was calculated as 0.91. These values
of the factors were computed as 0.86, 0.90, 0.81, 0.82, 0.81, and 0.75, respectively. The findings
showed that the split-half coefficients were high or acceptable level. Moreover, the item
discrimination was conducted by using the independent samples #-test (comparison of 27%
lower-upper groups). Analysis results were found to be statistically significant (p < 0.001).
Hence, ¢ values ranged between 23.78 and 34.79 for factorl, 23.41 and 30.96 for factor2, 45.55
and 63.26 for factor3, 49.91 and 68.37 for factor4, 20.62 and 61.224 for factor5, and 50.19 and
69.99 for factor6. These results showed that the items in the scale had acceptable internal

consistency and high discrimination in terms of attitudes toward OH.
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Convergent and discriminant validity

AVE and CR values were calculated by examining all factor loading values calculated
in the EFA. The findings indicated that the desired limit value was not exceeded (AVE; = 0.36;
AVE>=0.47; AVE;=0.44; AVE4= 0.34; AVEs= 0.32; AVEs= 0.32). Moreover, CR values
for all sub-factors exceeded the benchmark value and the composite reliability appeared to be
high (CR;1=0.87; CR2=0.84; CR3=10.85; CR4=0.78; CR5=0.73; CR6=0.70). When examined
as a whole (CR-AVE), it was determined that the convergent validity value was mainly
provided by CR. To carry out the discriminant analysis, we examined the correlations between
all sub-factors and calculated partial AVE square root values. By using these partial correlation
coefficients, we compared the square root values of the partial AVE. All partial coefficients

were not bigger than the square root values of AVE.
Measurement invariance

As the evidence of construct validity, measurement invariance was discussed according
to different demographic characteristics of the developed measurement tool and the
meaning/response status of the items. Measurement invariance was examined with multigroup
DFA to determine whether the fit of the model differed in terms of the gender variable (241
male, 529 female). For the model, the model fit results for configural invariance, metric
invariance, and scalar invariance were examined. It was determined that figural and metric
invariances were provided for the established model, but scalar invariance for the model was
not achieved. It was observed that the difference values of the fit indices examined in the
multigroup CFA could not be obtained with scaler invariance (AGFI (<) 0.01, ASRMR (>) 0.01,
ACFI (>) 0.01, (Table 2).
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Table 2. Examination of measurement invariance with Multigroup-CFA results.

Measurement Invariance x dff  RMSEA GFI  CFI SRMR
Configural invariance 10123.35° 1575 0.08 0.91 0.90 0.041
Metric invariance 10220.28° 1629 0.08 0.91 0.90 0.045
Scaler invariance 10231.14° 1625 0.08 0.90 0.85. 0.056
Metric - Configural 96.93 54 0.08 0 0 0.004
Scaler - Configural 107.79 50 0.08 -0.01.. 0.05 0.015
Scaler - Metric 10.86 4 0.08 -0.01 0.05 0.011

*» <.001, Acceptable fit indices: RMSEA < 0.08; GFI > 0:90; CFI > 0.90; SRMR < 0.08 (34—36)

Discussion

The current study sought to develop a scale for measuring college undergraduates’
attitudes toward OH. It provided more evidence for the validity and reliability of the OHA-S
and indicated acceptable psychometric features including OH knowledge. The items were
initially created based on the review of the literature and the essays about students’ feelings and
thoughts. The draft scale consisted of 52 items, all scored on a 5-point Likert-type scale ranging
from “strongly disagree-1" to “strongly agree-5". Based on the experts’ feedback, the initial

scale consisted of 48 items.

Good oral health is considered an important factor contributing to an individual's overall
health status (43). There is a growing worldwide awareness of the fact that comprehensive
health services should also include oral health (44). Oral health is not only about an individual's
smile and esthetics but it has also been noted for its social impact on the individuals by resulting
in low self-confidence and negatively affecting their quality of life in various ways (45). Dental
caries and complications can significantly reduce human life quality and create a major
economic burden by triggering systemic diseases (46). Adequate oral hygiene helps to increase
individuals’ self-esteem, making their quality of life better. Individuals’ oral and dental health
concern depends on their awareness of it and strongly influences their oral health status (47). A
previous study indicated that a good oral health knowledge level helps to develop a positive

attitude towards oral health (48). Several studies focused on oral health knowledge, attitude,
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and behavior (28) how much individuals pay attention to oral health care and how much
individuals invest in oral health care (oral health values) (49), and, lastly, patients’ oral and
dental health attitudes and their tooth brushing behaviors (20). Although dental students were
included in some studies (50, 51), students participating in our study were from different
academic programs, not from the dentisstry program. Unlike other studies, this study focused
on attitude and sub-factors of attitude towards OH. In the first stage, OHA-S had 48 items. To
ensure the structure validity of the scale, EFA was used. As a result of the EFA, it was grouped

into six factors with 43 items.

The first factor, sensitivity for OH, included susceptible reactions and feelings such as
getting worried, conscientiousness, and feeling good about OH. The second factor, the
importance of OH, was related to paying attention to OH and considering it important for
general health and physical appearance. The third factor-was named avoidance of harmful
elements for OH. Essentially, avoidance occurs when individuals develop an attitude that leads
them not to exhibit a certain behavior as a result of associating it with an unpleasant situation.
In this sense, individuals may avoid certain behaviors for their OH. The fourth factor, tendency
toward products and activities on OH, is related to factors such as directing attention to oral and
dental health products, their contents, and information about the subject in the media, and
selective perception. With the<dynamic and directive effect of the attitude, the individual
focuses on certain ones among multiple stimulic The fifth factor, awareness of OH, was related
to being aware of the basies of OH such as toothbrushing, literacy, and check-up. The last factor,
social impact, refers to the reactions of others about the teeth of the individual or the formation
of trends toward oral and dental health by comparison with others. According to Bandura’s
Social Cognitive Learning Theory (52), individuals develop new reactive tendencies by
observing the reactions of others cognitively. This indicates that the beliefs underlying attitudes
are socially constructed. The results provided evidence for the widely accepted contents of

cognitive, affective, and behavioral components (53, 54).

To confirm this structure, CFA was used. CFA results indicated that the scale had an
acceptable model fit and the factor loadings of two items were also calculated lower than 0.30.
After these items were removed from the scale, we proposed a scale with 41 items (Appendix-
A) grouped under the aforementioned six factors (sensitivity, importance, avoidance of harmful
elements, tendency towards products and activities, awareness, and social impact). While the
lowest score from the overall scale was 41, the highest score was 205. OHA-S had high internal

consistency. Moreover, the overall scale and its sub-factors had good internal consistency,
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convergent validity, and discriminant validity. In this study, the development process of OHA-
S, though not being the first scale developed (22), was comprehensive and, from a multi-view
perspective of attitude, it is one of the few scales developed to assess the attitudes toward OH

and to understand underlying behavior and intentions in this direction.

There are several limitations of the current study. First, the sample was comprised of
college undergraduates and the obtained data was specific to one country. Cultural differences
could limit the generalizability of the results. With further validation and use, future studies
should be performed on larger samples in different countries or for cross-culture comparisons.
Second, predictive validity and test-retest reliability verifications were not performed in this
study. Third, further research should be conducted on specific populations such as adults and
the elderly. While further studies are needed, the development of a more contemporary
assessment tool for OHA may provide opportunities for comprehensive epidemiological

research and future intervention.
Conclusion

The OHA-S had good indexes of content validity, construct validity, and internal
consistency. Psychometric characteristics of the OHA-S that were reported in the current study
indicated that it is a potential tool for measuring and assessing college undergraduates’ attitudes
toward OH. There is a need for research using tools such as OHA-S to determine the oral and
dental health needs of individuals and the effects of dental problems on their attitudes. Further

research should be performed to strengthen the scale characteristics.
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APPENDIX

Appendix A. Turkish version'of Oral Health Attitude Scale

Duyarhhk

Dislerimin beyaz olmasini arzu ederim.

Dislerimden birini bile kaybetmek beni‘endiselendirir.

Dislerimi firgalamak beni rahatlatir:

Dislerimin/disetlerimin saglikli olmast beni mutlu hissettirir.

Ag1z ve dis saglig1 problemlerim beni endigelendirir.

Dis firgamu yilda en az bir kez degistirmeye 6zen gosteririm.

Bagkalar giilimsediginde onlarin dislerinin giizel olmasi dikkatimi ¢eker.
Ag1z kokusu olmamasi i¢in agiz ve dis bakimima 6zen gosteririm.
Dislerimde renklenme olmasi beni endiselendirir.

Dislerimi giinde en az iki kez fircalamaya dikkat ederim.

Dis firgamin se¢iminde fir¢a killarinin sertlik, sekil gibi 6zelliklerine dikkat ederim.
Dis tedavim tamamlandiginda mutlu olurum.

Onem

Dislerimi viicudumdaki diger organlarim kadar dnemserim.

Iyi bir giilimseme i¢in ag1z ve dis saghg1 dnemlidir.
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Estetik acidan dislerimin diizgiin dizilimde olmasin1 arzu ederim.

Agiz ve dis sorunlar1 yagamamak icin agiz ve dis bakimima dikkat ederim.

Ag1z ve dis saglig1 genel viicut sagligim i¢in dnemlidir.

Dislerimin dogal ve estetik olarak goriintiisii benim i¢in 6nemlidir.

Zararh unsurlardan kacinma

Dislerimi asindiran yiyecek ve igeceklerden uzak dururum.

Dislerimde renklenmeye neden olan yiyecek ve igecekleri asir1 tiiketmekten kaginirim.
Sekerli gidalardan uzak dururum, ¢iinkii diglerime zarar verecegini diisliniiriim.

Asirt sicak/soguk yiyecek ve igeceklerden uzak dururum, ¢linkii dislerime zarar verecegini diistintiriim.
Dis ¢iiriimesine neden olan yiyecek ve i¢eceklerden uzak durmaya caligirim.
Disglerimi giiclendiren besinleri titketmeye dikkat ederim.

Agiz ve dis sagligimi korumak i¢in sigara igmemeye 0zen gosteririm.

Uriin ve faaliyetlere egilim

Agiz ve dis saglhig ile ilgili yeni ¢ikan iirlinler dikkatimi ¢eker.

Agiz ve dis saghgi ile ilgili tiriinlerin tanitim veya reklamlari ilgimi geker.

Medyada agiz ve dis saglgi ile ilgili program, haber, etkinlik vs=ilgimi ¢eker.

Dis macununu, icerigini kontrol ederek secerim.

Agiz ve dis sagligina yonelik egitim ve seminerlere katilmada istekliyim.

Ag1z ve dis saglhigim icin belirli zamanlarda agiz gargarasi kullanirim.

Farkindalik

Dis ipi kullanmak agi1z ve dis sagligimi korumaya yardimerolur.

Diseti saglig1 i¢in dis tas1 temizligi yaptirmak gereklidir.

Dislerimi firgalamanin yaninda dis ipini de diizenli kullanmada istekliyim.

Agiz ve dis saglig1 kontrolii'i¢in diizenli periyotlarda dis hekimine gitmede istekliyim.
Sert kabuklu yiyecekleri dislerimle kirmaktan kagmirim.

Agiz ve dis sagligimi korumak icin gerekli bilgileri 6grenmede istekliyim.

Sosyal etki

Bagkasiin dislerinin benimkinden daha giizel olmasini kiskanirim.

Bagkalarmin diglerim hakkinda ne diisiindiigiinii 6nemserim.

Saka da olsa, dislerimle dalga gegilmesi beni lizer.

Giilimsedigimde dislerimi baskalarina gostermek hosuma gider.

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record



	Running title: Attitudes toward oral and dental health
	Authors: Muhammet Fidan 1, Ceren Mutluer2 ,  Mustafa Fidan3
	Affiliations: 1Department of Restorative Dentistry, Faculty of Dentistry, Usak University, Usak, Turkiye, muhammet.fidan@usak.edu.tr
	2Educational Sciences, Faculty of Education, Abant Izzet Baysal University, Bolu, Turkiye, cmutluer@yandex.com
	3Educational Sciences, Faculty of Education, Bartın University, Bartın, Turkiye,
	mfidan@bartin.edu.tr
	Revised: 20 August 2023
	Accepted: 8 September 2023
	DOI: 10.26650/eor.20241312721
	Authors’ ORCID:
	Muhammet Fidan   Orcid no: 0000-0001-7869-4872
	Ceren Mutluer        Orcid no: 0000-0002-3935-336X
	Mustafa Fidan         Orcid no: 0000-0001-7461-4994

