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ABSTRACT

This research aimed to examine how reliable and valid the Spanish version of the Obstructive Sleep Apnea
Knowledge and Attitudes (OSAKA) questionnaire is when used with dental professionals in Colombia. A
cross-sectional survey was carried out in Manizales, Colombia, from January to June 2024. The sample
included 120 dental professionals—general dentists, specialists, residents, and academic staff—selected
through stratified random sampling. Participants completed the Spanish-adapted OSAKA questionnaire and a
sociodemographic form. Internal consistency was measured using Cronbach’s alpha (o) and McDonald’s
Omega (Q2). Construct validity was evaluated using exploratory factor analysis (EFA), supported by Kaiser-
Meyer-Olkin (KMO) and Bartlett’s tests.

The knowledge section of the questionnaire (18 items) showed strong internal consistency (o =0.83; Q=0.83).
The attitude section (5 items) had acceptable reliability (o = 0.68; Q = 0.59). KMO values were 0.79 for
knowledge and 0.57 for attitudes, and both Bartlett’s tests were statistically significant (p < 0.001). EFA
confirmed the questionnaire’s factor structure, identifying six components for the knowledge scale that
explained 61.66% of the variance and two components for the attitude scale that explained 79.49%. Significant
differences were observed in attitude scores among professional categories (p < 0.001, n?> = 0.13), with
specialists showing the highest mean (X = 17.66) and general dentists the lowest (X = 14.62). Knowledge
scores did not differ significantly between groups (p = 0.47). The Spanish adaptation of the OSAKA
questionnaire demonstrated satisfactory reliability and validity for assessing dental professionals’ knowledge
and attitudes toward obstructive sleep apnea in Colombia. Its implementation can aid in improving educational
programs, early detection, and collaboration between dental and medical professionals.
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disorders, and accidents caused by excessive
sleepiness, making it a major public health challenge

Introduction

Obstructive sleep apnea (OSA) is a common disorder
that causes repeated pauses in breathing during sleep
due to partial or complete blockage of the upper
airway. These interruptions lead to oxygen drops,
fragmented sleep, and overall poor sleep quality [1].
OSA is linked to several health problems—including
cardiovascular, metabolic, and mental disorders—that
can reduce life quality and increase healthcare costs
worldwide [2, 3]. When left untreated, OSA
contributes to serious risks such as heart disease, mood

[4-6]. Studies estimate that roughly 54% of adults
worldwide experience some degree of OSA, and the
likelihood rises with age [7].

Although overnight polysomnography is the diagnostic
gold standard [8, 9], its use is often limited by cost,
accessibility, and patient discomfort. These challenges
have led to growing interest in simpler and more
accessible diagnostic options—such as home sleep
apnea tests (HSAT) [10, 11] and clinical screening
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questionnaires—which allow early detection of
individuals at risk [12—15]. Because dentists see
patients regularly and for extended periods, they can
play an important role in identifying possible OSA
cases [16, 17]. By observing oral and throat structures
such as the tongue, palate, and tonsils during checkups,
dentists may notice features associated with sleep-
disordered breathing [18]. They can also use validated
questionnaires to screen patients and refer them for
specialized care when necessary [19]. Additionally,
dentists are involved in OSA treatment, particularly
through the design and follow-up of mandibular
advancement devices in cooperation with medical
professionals [20]. To perform these roles effectively,
however, they must possess sufficient knowledge of
OSA and maintain a positive attitude toward its
management.

Despite this potential, little research has explored how
well dental professionals understand or approach OSA
[17, 21, 22]. Most previous studies have focused on
physicians, while dental teams have received less
attention [21, 22]. Although many dentists show a
willingness to participate in OSA care, their actual
knowledge of diagnosis and treatment varies widely
[23]. Their involvement is often limited by a lack of
formal training or clinical exposure in sleep medicine
[16]. This issue is particularly relevant in Latin
America, where OSA is increasingly recognized as a
serious public health concern. In Colombia
specifically, rising OSA rates highlight the need for
professional and Dbetter educational
resources [24]. Therefore, having reliable and validated
instruments to assess dentists’ understanding and
attitudes toward OSA is essential.

awarencss

One such tool is the Obstructive Sleep Apnea
Knowledge and Attitudes (OSAKA) questionnaire,
which has been translated and validated in several
Spanish-speaking  countries, including  Peru,
Venezuela, and Ecuador [25]. However, its validity in
Colombia’s dental community has not yet been
confirmed. To fill this gap, the present study aimed to
evaluate the reliability and validity of the Spanish
version of the OSAKA questionnaire among
Colombian dental professionals and to determine its
usefulness as a tool for education, research, and clinical
application in this setting.

Materials and Methods

Study design

A quantitative, cross-sectional observational study was
carried out to assess the internal consistency and
structural validity of the Spanish version of the
Obstructive Sleep Apnea Knowledge and Attitudes

(OSAKA) questionnaire [25]. The study followed the
STROBE  (Strengthening the Reporting of
Observational Studies in Epidemiology) guidelines for
observational research [26]. Ethical approval was
obtained from the Ethics Committee of the
Autonomous University of Manizales (Protocol code:
GIN-FOR-003; Approval date: March 22, 2023). All
procedures complied with Resolution No. 8430 of 1993
issued by the Colombian Ministry of Health and the
ethical standards outlined in the Declaration of
Helsinki [27].

Study context

In Colombia, obstructive sleep apnea (OSA) and
related sleep disorders are increasingly recognized as
major public health concerns due to their effects on
health, daily functioning, and quality of life [24].
Despite this, few validated Spanish or Portuguese
instruments exist for assessing such disorders within
Latin American populations [16, 25]. To address this
need, several Spanish versions of the OSAKA
questionnaire have been culturally adapted and
validated, proving valuable for research, professional
education, and clinical quality improvement [25].
However, the instrument’s validity and applicability
among Colombian dental professionals—such as
residents, general dentists, and specialists—had not yet
been tested. Differences in academic backgrounds,
training programs, and clinical settings highlight the
importance of confirming its  psychometric
performance within the Colombian context.

Participants

The study took place between January and June 2024
in outpatient dental clinics across public, private, and
academic sectors in Manizales, Colombia. Eligible
participants included actively practicing dental
professionals, categorized into four groups: university
clinical faculty, dental residents in specialization
programs, dental specialists, and general dentists.

A total of 120 participants were chosen through
stratified random sampling to ensure balanced
representation of each category. Data were collected
using a mixed-format approach—either in-person
interviews conducted by the research team or through
an online questionnaire distributed via Google Forms.
In both cases, written informed consent was obtained
before participation. No participants were lost during
data collection, and all 120 responses were included in
the final analysis.

Inclusion criteria consisted of licensed and currently
active dental practitioners, residents, or academic
clinicians working in Manizales. Exclusion criteria

included inactive professionals, undergraduate
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students, and incomplete or duplicated responses. All
participants were briefed on the study’s purpose,
inclusion requirements, and confidentiality procedures
before consenting to participate.

Instruments, variables, and data sources

The main tool used in this research was the OSAKA
questionnaire, which
professionals’ knowledge and attitudes toward the
recognition and management of obstructive sleep
apnea [22, 28]. This instrument has been previously
validated in several Latin American countries,
including in its Spanish adaptation [21, 25, 29]. It
contains 23 items divided into two sections:

evaluates healthcare

Knowledge section

This section includes 18 items covering key topics such
as epidemiology, pathophysiology, clinical signs,
diagnostic approaches, and treatment options for OSA.
Response options are “true,” “false,” and “I don’t
know.” One point is awarded for each correct answer,
while incorrect or “I don’t know” responses receive
zero points. The correct response for items 3, 4, 5, 6, 7,
9,10, 11, 13, 14, 16, 17, and 18 is “true.” Scores can
range from 0 to 18, with higher scores reflecting greater
knowledge [25].

Attitude section

This section consists of five statements rated on a 5-
point Likert scale, from 1 (“strongly disagree”) to 5
(“strongly agree”). The total attitude score, ranging
from 5 to 25 points, reflects participants’ overall
attitude toward OSA diagnosis and management—
higher scores indicate more positive attitudes [25].
Additionally, a structured demographic form was used
to record participants’ age, sex, professional role, and
years of clinical experience. All information was
collected anonymously using the Google Forms
platform.

Sociodemographic variables

The collected demographic data included participants’
gender (male or female), age (in years), professional
role (general dentist, specialist, resident, or academic
clinician), and total years of clinical practice. These
variables helped provide context for the results,
allowing for comparisons across professional
subgroups and for identifying any patterns between
background  characteristics and = OSA-related
knowledge or attitudes.

Bias
Some limitations and possible sources of bias should
be noted when interpreting the findings.

Geographical bias: Since the study was limited to
dentists working in urban Manizales, the outcomes
might not reflect the experiences of professionals in
rural regions or areas with different demographic
profiles [30].

Unmeasured variables: Previous education or formal
training in sleep medicine was not assessed, which
might have influenced participants’ responses and
acted as a confounding variable [31].

Despite these constraints, this research provides an
important first look at how Colombian dentists
understand and perceive OSA and can serve as a
foundation for larger, more representative future
studies.

Sample size

Based on the 2018 Colombian Population and Housing
Census [32], Manizales has about 434,000 residents.
Using an average national ratio of one dentist per 2,500
people [33], the estimated number of practicing
dentists in the city was approximately 174. With a 95%
confidence level, 5% margin of error, and an assumed
response proportion of 50% (p = 0.5), the required
minimum sample size was 120 participants—exactly
the number recruited for the study. This figure aligns
with established recommendations for psychometric
validation research in healthcare, especially when
participant diversity is ensured through stratified
sampling [34-36].

Statistical analysis

Data analysis was performed with IBM SPSS Statistics
version 27.0 (IBM Corp., Armonk, NY, USA). Both
descriptive and inferential analyses were carried out to
evaluate the questionnaire’s psychometric soundness.
For descriptive analysis, frequencies, percentages,
means, and standard deviations were calculated. Group
comparisons across professional categories used
Pearson’s chi-square test for categorical variables (e.g.,
gender), with Cohen’s w as a measure of effect size.
Continuous variables such as years of experience and
OSAKA scores were compared using one-way
ANOVA followed by Tukey’s post hoc tests. Effect
sizes were estimated through partial eta-squared (n?)
and Cohen’s d, interpreted as small (0.01/0.10),
medium (0.06/0.30), and large (0.14/0.70) according to
standard conventions [37, 38].

An exploratory factor analysis (EFA) using principal
component extraction with Varimax rotation was
employed to evaluate construct validity. Sampling
adequacy was determined using the Kaiser-Meyer-
Olkin (KMO) measure and Bartlett’s test of sphericity.
A KMO above 0.60, a significant Bartlett’s test (p <
0.05), and factor loadings > 0.40 were considered
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acceptable indicators [39]. Reliability was assessed
through Cronbach’s alpha and McDonald’s Omega,
where coefficients of 0.65 or higher were deemed
satisfactory [40—42].

All analyses applied a significance level of 0. =0.05 and
95% confidence intervals. Effect sizes were interpreted
following Cohen’s criteria for d, n?, and w [38].

Results and Discussion

Sociodemographic profile of participants

Table 1 presents the main demographic features of the
participants, categorized by professional group.
Overall, women made up the majority across all
categories, most notably among residents (77.33%) and
general dentists (61.70%). Although these gender
differences were not statistically significant (p = 0.29),
the weak effect size (w = 0.18) suggested a minimal
association.

Table 1. Distribution of Dental Professionals by Sex, Specialization, and Clinical Experience

Variable ?;::liir;l S[l?::;z:ll?r:t?(fn Specialist Academic  p-Value Esfif;:t
Sex 0.29 0.18 (w)
Male 18 (38.30%) 8 (26.67%) 16 (50%) 5 (45.45%)
Female 29 (61.70%) 22 (73.33%) 16 (50%) 6 (54.55%)
Clinical Practice (Years) 1023+£9.66  5.90+3.31 11+£731  18+£10.95 <0.001* 0.12 ()

%: percentage, *: p < 0.001 indicates statistically significant differences y’ test, w: effect size determined by Cramer’s V, n* Effect size

determined by partial eta square.

Regarding years of professional experience, significant
variations were evident among the groups. Academic
clinicians had the longest practice history (18 = 10.95
years), followed by specialists (11 £+ 7.31), general
dentists (10.23 + 9.66), and residents (5.90 + 3.31).
This difference was statistically significant (p < 0.001)
and demonstrated a medium effect size (n? = 0.12),
indicating that clinical experience was unevenly
distributed among the professional categories. Such
disparities help contextualize potential variations in
OSA-related knowledge and attitudes.

Knowledge and attitude toward OSA

Table 2 summarizes the descriptive and inferential
results for both knowledge and attitude domains across
dental specialties. In the attitude domain, differences
between professional groups were more pronounced.
The ANOVA results confirmed a statistically
significant variation (p < 0.001) with a moderate effect
size (n? = 0,13). Specialists achieved the highest mean
attitude score (X = 17.66), followed by academic
clinicians (X = 16.73), residents (X = 16,57), and
general dentists (X = 14.62).

Table 2. Average number of correct answers in the total knowledge and attitude dimension according to dental
specialty (n = 120).

Category Group n (%) Mean £+ SD 95% CI p-Value Effect Size
Knowledge 0.47 0.13(m?»
General Dentist 47 (39.17%) 8.85+3.29 7.88-9.82
Resident 30 (25.00%) 10.10£2.47  9.18-11.02
Specialization 32 (26.67%)  9.87+3.22 8.71-11.04
Academic 11 (9.16%) 9.73 + 4.86 6.46-12.99
Total 120 (100%) 9.52+3.26 8.93-10.11
Attitudes <0.001 * 0.13 (m»
General Dentist 47 (39.17%) 14.62+3.02  13.73-15.51
Resident 30 (25.00%) 16.57+3.11 15.40-17.73
Specialization 32 (26.67%) 17.66+3.88  16.26-19.06
Academic 11 (9.16%)  16.73+3.50 14.38-19.08
Total 120 (100%)  16.11+£3.53  15.47-16.75
Attitude Mean (X1)  Mean (X2)

Comparisons
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General Dentist vs. Resident 14.62 16.57 0.07 0.64 (d)
Ge;l;ilifhz‘;zitnvs' 14.62 17.66 <0.001*  0.89(d)
General Dentist vs. Academic 14.62 16.73 0.24 0.67 (d)
Resident vs. Specialization 16.57 17.66 0.57 0.30 (d)
Resident vs. Academic 16.57 16.73 0.99 0.05 (d)
Specialization vs. Academic 17.66 16.73 0.86 0.25 (d)

%: percentage, X: mean, SD: standard deviations, *: p < 0.001 indicates statistically significant differences Tukey HSD, n% effect size

determined by partial eta square, d: effect size determined by Cohen d.

Tukey’s post hoc test revealed a clear distinction
between general dentists and specialists (p < 0.001),
supported by a large effect size (d = 0.89). Moderate
differences were also seen between general dentists
and residents (d = 0.64) as well as between general
dentists and academics (d = 0.67), though these were
not statistically significant. Overall, these findings
point to varying levels of engagement and attitude
toward OSA across professional groups, underlining
the importance of enhancing awareness and clinical
confidence, particularly among general practitioners.

In contrast, knowledge scores did not differ
significantly between the groups, suggesting a more

uniform understanding of OSA concepts across the
sample.

Internal reliability of the OSAKA questionnaire

As shown in Table 3, the OSAKA questionnaire
demonstrated solid internal reliability when used
among dental professionals. The knowledge section
(18 items) recorded an average score of 32.03 (£6.89),
with both Cronbach’s alpha and McDonald’s Omega
values reaching 0.83. These results confirm that the
questionnaire  reliably OSA-related
knowledge within this professional population.

measures

Table 3. Reliability analysis for the OSAKA questionnaire in Spanish.

Dimensions Number of Items X +SD Cronbach’s Alpha McDonald’s Omega
Knowledge 18 32.03 £6.89 0.83 * 0.83 *
Attitudes 5 16.11 +3.53 0.68 * 0.59

X : mean, SD: standard deviations, *: good internal consistency determined by Cronbach’s alpha and McDonald’s Omega.

The attitude subscale, consisting of 5 items, had an
average score of 16.11 (£3.53) with Cronbach’s alpha
at 0.68 and McDonald’s Omega at 0.59. Although
these values fall slightly below the generally preferred
threshold of 0.65, they are considered acceptable for
exploratory research purposes. Overall, the results
indicate that the OSAKA questionnaire provides a
reasonably reliable measure of both knowledge and
attitudes toward obstructive sleep apnea in this dental
population.

Exploratory  factor analysis of the OSAKA
questionnaire

Exploratory factor analysis (EFA) was conducted
separately for the knowledge and attitude sections, as
shown in Table 4. The knowledge subscale
demonstrated good sampling adequacy with a KMO
value of 0.79. Analysis extracted six principal
components that together accounted for 61.66% of the
variance, suggesting that the subscale captures multiple
underlying dimensions aligned with the diverse content

areas covered by the items.

Table 4. Exploratory factor analysis results for knowledge and attitudes dimensions.

E Kaiser Bartlett’s Variance Cumulative Reproduced
§ Meyer Test Component Eigenvalue Explained for Variance Correlation
,g Olkin Components (%) (%) (r)

= X2 = 1 4.83 *** 26.85 26.85 0.58

=

£ 079 524.68 2 1.69 *** 9.40 36.25 0.66

v, df =153

< 3 1.28 *** 7.11 43.36 0.61
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p <0.001 4 1.18 #x* 6.56 49.92 0.62

" 5 1.10 *%* 6.12 56.04 0.65

6 1.01 *** 5.62 61.66 0.81

7 0.93 5.19 66.85 0.47

8 0.78 431 71.16 0.62

9 0.72 4.02 75.18 0.72

10 0.69 3.82 79.00 0.62

11 0.68 3.79 82.79 0.43

12 0.57 3.14 85.93 0.68

13 0.55 3.05 88.98 0.66

14 0.52 2.89 91.87 0.67

15 0.46 2.53 94.40 0.46

16 0.39 2.16 96.56 0.52

17 0.33 1.83 98.39 0.64

18 0.29 1.61 100 0.70

1 2.2] 44.12 44.12 0.90

g 2)5(;;0 2 1.77 *%* 3537 79.49 0.89
g 05 df=10 3 0.58 11.64 91.13 0.68
< p=0.001 4 0.26 5.11 96.24 0.85
5 0.19 3.76 100 0.66

*: Kaiser Meyer Olkin values >0.60 indicate acceptable adequacy, **: Bartlett’s test values p < 0.001 indicates statistically significant
factorable data, ***: Eigenvalue >1 in Kaiser criterion indicates retains component.

The attitude subscale showed a relatively low KMO
value of 0.57; however, Bartlett’s test of sphericity was
significant, supporting a potential two-factor structure.
These two components together explained 79.49% of
the variance, suggesting an acceptable internal
organization despite some limitations in sampling
adequacy.

The present study demonstrates that the Spanish
version of the OSAKA questionnaire is both
structurally valid and internally reliable for use among
Colombian dental professionals. The knowledge
subscale showed strong internal consistency (o = 0.83;
Q = 0.83), consistent with previous Latin American
studies where reliability coefficients were sometimes
lower (e.g., a = 0.58), confirming the robustness of the
instrument  across  different  Spanish-speaking
populations [25].

For the attitude subscale, Cronbach’s alpha and
McDonald’s Omega were close to the recommended
threshold (o = 0.68; Q = 0.59). While slightly below
ideal values, these coefficients are acceptable for
exploratory studies, especially for short scales with
heterogeneous items, reflecting the variability inherent
in attitudinal constructs. These findings emphasize the
need for targeted educational interventions to

strengthen attitudes toward OSA diagnosis and
management [40—44].

Structurally, exploratory factor analysis revealed a
coherent organization of items with satisfactory factor
loadings and KMO values above 0.70 for the
knowledge subscale, supporting the bifactorial model
reported in prior validations [45, 46]. This supports the
applicability of the OSAKA questionnaire in
Colombian dental settings and encourages its use in
both clinical education and screening programs.

The questionnaire can serve as both an assessment tool
and a resource for continuing education, allowing
educators to track knowledge gaps and evaluate the
impact of training interventions over time.

Regarding knowledge levels, the mean score was 9.52,
lower than in the original and previous Latin American
adaptations [15, 25, 28]. Residents scored highest,
likely due to more recent academic exposure [47].
Differences between groups were not statistically
significant (p = 0.47), indicating a relatively uniform
but insufficient baseline knowledge, highlighting the

importance of integrating OSA education into
undergraduate curricula [23].
Conversely, attitude scores showed significant

differences (p < 0.001; n* = 0.13), with specialists and
academics demonstrating more positive attitudes than
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general dentists [17]. This pattern, previously reported,
may hinder early detection in routine dental care as less
engaged practitioners may overlook clinical signs of
OSA [17, 48, 49].

Interestingly, years of professional experience did not
guarantee higher knowledge or proactive attitudes.
Older clinicians may lack recent updates, emphasizing
that ongoing education, rather than experience alone, is
critical for effective OSA management [15, 17, 25].
The large effect size between general dentists and
specialists (d = 0.89) reinforces the urgency of
incorporating sleep medicine into dental training.
Despite awareness of oral appliance use, some dentists
maintain a passive attitude toward clinical application,
often due to gaps in dental sleep medicine education
[16, 17, 50]. Patient adherence to mandibular
advancement devices also depends on behavioral and
psychological factors such as motivation, perceived
effectiveness, and comfort, which should be considered
in future training [51].

Enhancing continuing education and specialized
training is therefore essential to reduce care gaps in
populations with high OSA prevalence and low
diagnostic awareness [17, 52, 53]. Future strategies
could include clinical simulations, interprofessional
education, and digital platforms to improve knowledge
retention and clinical practice. While the OSAKA
questionnaire remains a valuable assessment tool, other
instruments like STOP-BANG, Berlin, or NoSAS
could complement future studies, integrating risk
stratification with knowledge evaluation to better
prepare dental professionals for patient care [54-56].
This study has several key strengths. It represents the
first effort to validate the OSAKA questionnaire in a
sample of Colombian clinical dentists, providing a
reliable method to evaluate knowledge and attitudes
regarding OSA in this population. The study’s use of
exploratory factor analysis and its demonstration of
good internal consistency support the instrument’s
applicability in this new setting. Including a mix of
professional categories—general dentists, specialists,
residents, and academic faculty—also allowed for the
detection of meaningful differences across training and
experience levels.

Nevertheless, there are limitations to consider. The
voluntary nature of participation may have introduced
self-selection bias, with more motivated or
knowledgeable dentists being more likely to respond,
possibly leading to an overestimation of results [30].
The urban and academic composition of the sample
limits the generalizability of findings to rural areas or
regions with fewer educational resources [31].
Additionally, the study did not account for prior sleep

medicine training or direct clinical experience with
OSA patients, restricting a deeper analysis of factors
influencing knowledge and attitudes [32].

Conclusion

This research confirms that the OSAKA questionnaire
is a valid and reliable tool for assessing OSA-related
knowledge and attitudes among Colombian clinical
dentists. The results underscore its usefulness in both
educational and clinical contexts, while highlighting
disparities in attitudes toward diagnosis across
professional levels.

The findings reinforce the need to integrate sleep
medicine into dental education, particularly in
undergraduate programs, and to implement strategies
that engage general dentists in early identification of
OSA. Future investigations should expand to
multicenter studies, incorporate confirmatory factor
analyses, and consider additional clinical variables to
further establish the OSAKA questionnaire as an
effective instrument for both assessment and training
in dentistry.
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