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ABSTRACT 

 

PREVALENCE OF SEXUALITY IMPLICIT BIAS IN ENTRY-LEVEL DENTAL 

HYGIENE STUDENTS – A PILOT STUDY 

 

Monica Mercedez Drew 

Old Dominion University, 2024 

Director: Prof. Emily Ludwig 

 

Purpose: Bias and discrimination may create barriers and affect the delivery of culturally 

competent care to sexual minorities. An awareness of biases early in education may promote 

equitable care and increase the quality of oral healthcare delivered to diverse populations. The 

purpose of this study was to determine the prevalence of sexuality-implicit attitudes in entry-

level dental hygiene students at one university. Methods: This cross-sectional study included a 

convenience sample of junior and senior dental hygiene students (n=74) and was determined 

exempt by a university Health Sciences Human Subjects Review Committee (2151633-2). The 

Implicit Associations Test (IAT) is a validated tool used to measure implicit bias. For this pilot 

study, the validated Sexuality IAT was modified for use in dentistry with permission from 

Project Implicit®. The IAT requires participants to rapidly pair two social groups, in this case, 

homosexual and heterosexual individuals, with either positive or negative attributes 

(words/concepts), using the “E” and “I” computer keyboard keys. Faster average response times 

to pairings indicate a preference for a group. Descriptive statistics were used to evaluate the 

means between groups and determine the prevalence of sexuality implicit biases. Independent 

samples t-test was utilized to examine for statistically significant differences (p < 0.05) in the 

level of implicit bias based on the year in the dental hygiene program (1st or 2nd). One way 

between subjects ANOVA was used to examine for differences in age groups (p < 0.05). Results: 

Seventy dental hygiene students (n=70) completed the survey, (n=34 1st year, n=36 2nd year). 



 

The average overall implicit score for first-year students was 0.001 (no sexuality preference), 

and 0.069 for second-year students (no sexuality preference). When comparing year in dental 

hygiene program and age groups, no statistically significant differences were found. Conclusion: 

Undergraduate dental hygiene students had no sexuality bias for heterosexual or homosexual 

individuals. More research is needed on a larger sample to determine awareness. Additionally, 

the use of interventions that aim to mitigate biases towards LGBTQ+ individuals. 
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CHAPTER I 

INTRODUCTION 

In the United States, from 2012 to 2021, there has been a rapid increase in the number of 

individuals identifying as a sexual minority (3.5% in 2012 to 7.1% in 2021).1 This may include 

lesbian, gay, bisexual, queer, questioning, intersex, asexual, and agender persons which we will 

refer to as LGBTQ+.  Currently, around 20 million individuals identify as LGBTQ+.2   While the 

public and legislation have become more accepting of sexual minorities, there are still challenges 

including discrimination and health disparities affecting this group. The 2011 Institute of 

Medicine report identified this population as underserved with many health disparities compared 

to the general public; citing a lack of attention to sexual and gender identity as a gap in efforts to 

reduce overall health disparities.3 Some factors contributing to health disparities include negative 

experiences in healthcare settings, lack of healthcare provider training and knowledge in treating 

LGBTQ+ patients, and actual or perceived negative explicit and implicit biases among 

healthcare providers.4  For example, one study among medical providers found unsatisfactory 

treatment of LGBTQ+ patients due to healthcare provider homophobia.5  In a healthcare setting, 

those identifying as LBGTQ+ may be marginalized and subject to bias related to their sexuality 

and therefore treated differently than heterosexual individuals, which contributes to healthcare 

disparities.6,7 Ultimately, provider biases and unequal treatment affect quality of life, mental and 

physical health, and the healthcare of LGBTQ+ individuals.6  

Several reports from the Institute of Medicine, U.S. Department of Health and Human 

Services, and position statements from the American Association of Medical Colleges, American 

College of Physicians, and American Academy of Nursing have also indicated gaps in LGBTQ+ 

training and education for healthcare professionals.7-11 Additionally, studies in dentistry have 
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also found a lack of educational curricula related to disparities in oral healthcare and dental 

education training to meet the needs of the LGBTQ+ population.12-15 As the LGBTQ+ 

population expands, it is important healthcare providers, including oral healthcare providers, are 

trained and prepared to equitably meet the needs of this population. Knowledge of disparities and 

contributing barriers such as implicit biases are important in providing culturally responsive care 

and developing interventions to improve outcomes for LGBTQ+ patients.16  

Implicit biases often operate outside of conscious awareness and can undermine an 

explicit commitment to providing equitable care.17,18 Healthcare provider biases are correlated 

with poorer access to services, quality of care, and health outcomes.19-23 Importantly, implicit 

biases towards vulnerable populations may persist in the absence of explicit attitudes. Implicit 

biases manifest in poorer patient communication, using a more dominant tone, negative 

perceptions about adherence to treatment, and spending less time with vulnerable 

populations.18,23 These covert biases may create a negative experience for LGBTQ+ patients 

making them more likely to avoid care and further contribute to healthcare inequities. 

Importantly, the 2021 National Institute of Dental and Craniofacial Research report, “Oral 

Health: Advances and Challenges,” also recognized the LGBTQ+ community as an underserved 

population facing discrimination, and more importantly, health inequities and barriers to access 

to quality healthcare compared to the general population.24  Biases, discrimination, and lack of 

practitioner preparedness may contribute to quality-of-care discrepancies and may contribute to 

poorer overall health outcomes for individuals who identify as LGBTQ+.25  As in healthcare, it is 

likely implicit biases are also affecting oral healthcare delivery and oral healthcare status of 

LGBTQ+ individuals but research in dentistry/dental hygiene is limited.  
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To reduce health disparities among patient populations, cultural humility and competence 

programs are recommended as training interventions for healthcare providers.26 As research has 

expanded to understand the disparities within LGBTQ+ subpopulations, barriers such as implicit 

biases have been identified calling for educators to develop educational goals and competencies 

within curriculum to address issues of sex, sexuality, and gender-related care.26 Awareness of 

provider implicit biases is an important first step in training professionals to provide more 

culturally competent care as awareness of implicit biases has been shown to be effective in 

decreasing biases.27 Sexuality implicit biases can also easily be assessed using the validated 

Sexuality Implicit Association Test (IAT).27 Additionally, the IAT can be modified to include 

dental/dental hygiene language to provide a more valid measure of oral healthcare-specific 

provider bias related to LGBTQ+ populations. The dental hygiene student level may be an ideal 

window for interventions to reduce biases because students are exposed to diverse patient 

populations and the opinions, attitudes, and behaviors of their faculty who impart professional 

norms and expectations that reflect their biases.28 All healthcare, including oral healthcare, 

should be delivered objectively while considering unique patient characteristics. Awareness 

training at the student level and throughout curriculum may assist in graduating providers that 

are inclusive and sensitive to the needs of diverse populations. To the researchers’ knowledge, 

there are no studies examining prevalence of sexuality implicit biases in dental hygiene students. 

Importantly, the American Dental Hygienists’ Association’s Code of Ethics states dental 

hygienists must “serve all clients without discrimination and avoid actions toward any individual 

or group that may be interpreted as discriminatory.”29 Further, Standard 2-15 of the Commission 

on Dental Accreditation (CODA) Standards for Dental Hygiene Education require graduates to 
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be competent in recognizing cultural influences impacting the delivery of health services to 

individuals and communities.30 

Problem Statement 

Sexual minorities have poorer health compared to the general population because they 

may receive lower-quality healthcare due to possible healthcare provider biases.31-33 Knowledge 

of provider biases is essential in providing culturally sensitive care and developing effective 

interventions to improve health and oral healthcare outcomes in vulnerable populations. There is 

a need for more training and educational curriculum to effectively prepare clinicians to meet the 

needs of diverse populations. There is a gap in the literature related to prevalence and risk factors 

of sexuality implicit biases in dental hygiene students. A baseline measure of prevalence of 

sexuality implicit biases may assist dental hygiene students in recognizing biases early in their 

careers to increase skills in providing culturally equitable care in the future. Additionally, 

knowledge of student biases may assist educators in designing specific goals and curriculum to 

train students to provide optimal dental hygiene care to diverse populations. Therefore, the 

purpose of this pilot study is to assess the prevalence of sexuality implicit biases among entry-

level dental hygiene students attending one university using a modified version of the Sexuality 

IAT. Additionally, this study aims to examine for differences in the level of sexuality implicit 

biases in different demographic variables. This study attempts to answer the following research 

questions: 

1. What is the prevalence of implicit bias among student dental hygienists toward LGBTQ+ 

patients? 

2. Does the year in dental hygiene education affect implicit biases toward LGBTQ+ 

patients? 
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3. Does age affect implicit biases toward LGBTQ+ patients? 

Significance of the Problem 

There are significant healthcare disparities affecting the overall health and well-being of 

LGBTQ+ individuals, which may be related to healthcare provider implicit biases. There are 

higher rates of certain diseases such as cardiovascular disease, certain cancers, and obesity.34-38 

Additionally, mental health disparities include higher instances of depression, suicide, and 

substance disorders.39-43 Importantly, barriers such as discrimination and implicit biases of 

healthcare providers may exacerbate negative health outcomes for already vulnerable 

populations. Research has called for more training and education of healthcare providers to 

recognize disparities and barriers affecting sexual minorities to provide more equitable and 

sensitive care. Additionally, there is limited research in dentistry and dental hygiene on 

prevalence of sexuality implicit biases among practitioners. Students who are trained to 

recognize and address biases early in education may assist in providing more equitable care; 

ultimately, increasing oral health outcomes for LGBTQ+ populations in the future. The present 

study will expand the body of research related to possible biases affecting the delivery of 

equitable care to diverse patient populations. Diversity and inclusion are important in dental and 

dental hygiene education and this study will provide quantifiable information regarding possible 

biases towards LGBTQ+ patients.  

 Definition of Terms 

 For the purpose of this study, the following terms were defined as:  

• Implicit Bias: Association or attitudes that may unknowingly affect an individual’s 

perception or actions towards another. 44 

• Lesbian: Women who are primarily attracted to women.45 
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• Gay: Men and women who have same-sex attraction.45 

• Bisexual: Individuals that are attracted to both males and females.45 

• Transgender:  A person whose anatomical birth sex is incongruent with their gender 

identity.45 

• Queer: An umbrella term that encompasses a wide range of sexualities and genders that 

are outside the societal “norm.”45 

• Questioning: Somone who may be in the process of exploration and consideration of his 

or her sexual orientation or gender identity.45 

• Intersex: Someone whose anatomy is not exclusively male or female.46 

• Asexual: Someone who does not experience sexual attraction to anyone.47 

• Agender: Someone who is genderless (male or female).48 

Assumptions  

This study was based on the following assumptions:  

1. All participants understood the survey questions in a consistent way.  

2. The survey questions were asking information participants had knowledge of and  

could retrieve.  

3. The wording of the survey questions provided participants with enough 

information to be able to answer the question in the way intended by the 

researchers.  

4. The participants answered the survey questions truthfully and honestly.  

Hypotheses 

The following null hypotheses was tested at the 0.05 level: 
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H0: There is no statistically significant difference between year in program (1st or 2nd) and 

level of sexuality implicit bias as measured by the Dental Sexuality Implicit Associations 

Test. 

H0: There is no statistically significant difference between age and level of sexuality 

implicit bias as measured by the Dental Sexuality Implicit Associations Test.  
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CHAPTER II 

REVIEW OF THE LITERATURE 

Individuals who identify as a subset of the LGBTQ+ population are a rapidly growing 

demographic in the United States (U.S.).49 As the dental profession fosters diversity and 

inclusion in clinical and academic settings, understanding the LGBTQ+ population is important 

to providing access to optimal healthcare, including oral healthcare. 

Historically, LGBTQ+ individuals have been stigmatized and underserved with unique 

health needs and health disparities. It was only recently, in Healthy People 2020, that lesbian, 

gay, bisexual, and transgender individuals were identified in U.S. health priorities as an at-risk 

population.50 There are significant disparities in physical and mental health outcomes for 

LGBTQ+ individuals compared to their heterosexual counterparts.3 Related to disparities in 

mental health, the LGBTQ+ community has higher rates of depression and anxiety, substance 

abuse (alcohol, tobacco, other drugs), and suicide compared to heterosexual counterparts.49,51-55 

For example, one research study found that LGBTQ+ youth are more likely to be homeless and 

are three times more likely to attempt suicide.45  In trans individuals, higher rates of self-harm 

and suicide have also been reported in the literature.54-56 Research has also found higher 

prevalence of certain cancers such as colon, liver, breast, ovarian or cervical cancers among 

lesbian and bisexual women.57,58  In gay and bisexual men, there are higher rates of transmission 

of human immunodeficiency virus (HIV), hepatitis, and other sexually transmitted infections 

(STIs) reported.3,8,59  

These disparities in healthcare outcomes are often due to social risk factors such as 

discrimination, persisting stigmas, and lack of awareness about sexuality. Perceived 

discrimination from healthcare providers and denial of healthcare may also contribute to 
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LGBTQ+ health disparities.60-62 For example, one recent U.S. study investigating experiences of 

discrimination against LGBTQ+ adults found that 18% of LGBTQ+ adults reported avoiding 

health care for themselves or a family member due to the fear of discrimination. Moreover, 16% 

of individuals reported experiencing discrimination in healthcare settings.63 One national survey 

of LGBTQ+ patients found patients would postpone medical care due to discrimination, even if 

they were sick or injured.64  Additionally, LGBTQ+ patients have reported anxiety about 

disclosing their sexual identity and avoid preventive treatments for fear of discrimination when 

being treated.65,66  Studies have also reported negative experiences with healthcare professionals 

by LGBTQ+ patients including homophobia and unequal healthcare treatment.63-66 

Discrimination and lack of awareness could also be due to a lack of medical provider training in 

treating LGBTQ+ patients.  For example, one study on medical students training to treat 

LGBTQ+ patients found over half of the participants reported no education on issues pertaining 

to homosexual men, 61% said they had no information about lesbian health, 78% said they had 

no information about bisexual health, and 76% said they had no information about transgender 

health.65  These continual experiences of discrimination and perpetuating stigmas in the research 

ultimately contribute to healthcare disparities and contribute to negative healthcare outcomes for 

LGBTQ+ individuals.61,67 

Implicit biases among healthcare providers may also contribute to disparities in 

healthcare for LGBTQ+ populations. Implicit biases are a covert type of discrimination 

embedded in the subconscious, which may weaken commitments to inclusive treatment even 

when providers make explicit commitments clear.68 Implicit biases can be described as 

unconscious beliefs, assumptions, and prejudices, which influences one’s decisions and attitudes 

without conscious awareness.68 Racial implicit biases may influence how healthcare 
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professionals treat patients and healthcare professionals' implicit bias involving sexual 

orientation may produce similar behaviors and actions.33  Importantly, implicit biases may 

unknowingly lead to discriminatory treatment of patients and  significantly impact clinical 

judgment, decisions, and treatment decisions.68 One study of heterosexual, first-year medical 

students found that over 80% of participants exhibited more negative evaluations of lesbian and 

gay compared to heterosexual individuals that were outside of their conscious awareness (i.e., 

implicit bias).32 Additionally, half of the medical student participants also reported having 

explicit negative attitudes toward lesbian and gay people.32  Ultimately, these unconscious 

feelings may lead to unfair or unequal treatment of LGBTQ+ patients compared to heterosexual 

patients. Sabin et al. also examined implicit and explicit attitudes toward gay and lesbian patients 

among several healthcare providers including nurses, physicians, and mental health providers, 

and found pervasive heterosexual preferences.33 Unconscious biases among healthcare providers 

have been documented and it is likely oral healthcare providers may also harbor implicit 

preferences. These biases may compound negative experiences for the LGBTQ+ population and 

further contribute to healthcare barriers for this vulnerable population.33 However, there is a need 

for more research on biases and disparities to understand the delivery of quality oral healthcare. 

While there is research related to healthcare inequities experienced by LGBTQ+ 

individuals related to discrimination, bias, and lack of awareness, there is less research on oral 

health disparities. One study in dentistry found bisexual and homosexual individuals were more 

likely to report their oral health was poor but did not provide a clinical basis for this disparity.69 

Additionally, one study reported transgender individuals fear discrimination and maltreatment at 

the dental office with 10% reporting they do not visit the dentist regularly due to this fear of 

discrimination.44 As in medicine, limited studies in dentistry have also indicated a lack of 
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educational curricula related to disparities in oral healthcare and dental education training to 

meet the needs of the LGBTQ+ population.12-15 Importantly, one study examining curricula in 

treating LGBTQ+ populations found that 29% of dental schools and 48% of dental hygiene 

schools do not cover LGBTQ+ content.12 

Based on these findings in healthcare and dentistry, LGBTQ+ individuals may be 

experiencing similar disparities in oral healthcare related to discrimination and lack of education, 

and implicit biases may be a contributing risk factor.6 There is a need for more awareness and 

education in dentistry to effectively provide care to the LGBTQ+ population. An important 

starting point may be examining the prevalence of biases among dental and dental hygiene 

students. Awareness of biases affecting delivery of oral healthcare may also guide curricular 

changes and training interventions in treating LGBTQ+ patients.32  Dental hygiene students may 

not be aware of biases toward LGBTQ+ individuals; as a result, the LGBTQ+ population may 

experience inequities in oral health outcomes.44 

Cultural competence education during medical or dental training is important for 

providing inclusive care to LGBTQ+ patients. Increasing awareness and training to mitigate 

biases is important to create an inclusive environment, which decreases barriers to accessing 

care. One study of emergency medicine student residents utilized the race IAT to evaluate the 

effectiveness of implicit bias training on awareness.70 The results showed a 33% increase in 

awareness of individual biases, and awareness of how their results influenced delivery of care to 

patients increased by 9.1%.70 Emphasizing the importance of LGBTQ+ competency in early 

education may help reduce inequities and ensure every patient receives the highest quality care. 

Awareness is an important first step in combatting implicit biases to increase access to care for 

the LGBTQ+ population.  
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In summary, significant health disparities affect the LGBTQ+ population compared to 

heterosexual counterparts. LGBTQ+ individuals may be subject to discrimination and 

stigmatization in a healthcare setting, which creates barriers to access to care. Implicit biases are 

a type of unconscious discrimination and have also been shown to contribute to differing 

treatment and communication of minority populations in healthcare providers. There is a lack of 

research on training and awareness of implicit biases towards LGBTQ+ patients in oral 

healthcare providers. Ultimately, there may be oral healthcare disparities among LGBTQ+ 

patient populations and oral healthcare provider implicit preferences may be contributing. 

Awareness training early in education may increase knowledge of biases and mitigate negative 

biases which affect delivery of equitable oral healthcare. Therefore, the purpose of this study was 

to assess the prevalence of implicit biases in dental hygiene students as an important starting 

point in increasing knowledge of biases which may affect delivery of quality health and oral 

healthcare for the LGBTQ+ population.  
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CHAPTER III 

METHODOLOGY 

A cross-sectional survey design was used for this research study. A convenience sample 

of seventy-four ((n=37) first year, (n=37) second year) dental hygiene students in one 

baccalaureate entry-level dental hygiene program in Virginia were invited to participate in this 

voluntary, online survey. In an introductory statement, participants were informed of the identity 

of the investigators, the amount of time to complete the survey (approximately 20 minutes), 

participant anonymity and confidentiality, and that voluntary informed consent was understood 

upon return of the survey. No incentives were offered for survey completion. Participants were 

included if they were 18 years or older and enrolled as a first or second-year entry-level dental 

hygiene student in the university program where the study was conducted. Participants younger 

than 18 and not currently enrolled as a first or second-year entry-level dental hygiene student in 

the university program where this study was conducted were excluded from the study. No 

identifiable information was collected during the survey. Collected data was stored on an 

encrypted password protected computer and results were reported in aggregate form. The Health 

Sciences Human Subjects Review Committee determined this study as exempt (IRB #2151633-

2). 

Survey Instrument 

The Sexuality Implicit Associations Test (IAT) is a validated tool used to measure 

implicit bias.27 For this study, the Sexuality IAT was modified with permission from Project 

Implicit® to quantify sexuality implicit biases in the dental hygiene student population. 

Modifying the IAT to include dental/dental hygiene concepts may give more insight into oral 

healthcare provider bias related to LGBTQ+ populations.  
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An IAT requires participants to rapidly pair two social groups (in this case, 

heterosexual/straight and homosexual/gay) with either positive or negative attributes 

(words/concepts). The Dental/Dental Hygiene Sexuality IAT, requires participants to pair 

images/photos categorized as heterosexual or homosexual with good or bad dental terms like 

“health” or “inflammation.” Depending on the latency in response to pairing of images and 

words or frequency of errors in pairing, the IAT measures the strength of association of each 

pairing. For example, more strongly associated categories are easier to pair resulting in faster 

response times in pairing and fewer errors in pairing. Response time is recorded by having the 

participants quickly sort the images and words into categories using the left (“E”) and right (“I”) 

computer keyboard keys. There are five main parts to the IAT. First, participants sort words 

relating to concepts (i.e., gay/homosexual, straight/heterosexual) into categories. So, if the 

category “heterosexual” were on the left, and an image representing heterosexual flashed on the 

computer screen, a participant would press the “E” key in response. In the second part, 

participants sort words relating to the evaluation (i.e., good, bad). So, if the category “good” 

were on the left, and a pleasant word like “health” appeared on the screen, the participant would 

press the “E” key. In the third part of the IAT, the first two categories are combined, and the 

participant is asked to sort both concept and evaluation words (i.e., heterosexual/good, 

homosexual/bad). In the fourth part, the placement of the concept switches from left (“E” key) to 

right (“I” key). For example, if the category “heterosexual” was previously on the left, it would 

now be on the right. Additionally, the number of trials is increased in this part to minimize 

effects or memorization or practice. In the final step of the IAT, the categories are combined in a 

way that is opposite to what they were before (i.e., if the category on the left was 

“heterosexual/good,” it would now be “heterosexual/bad”). The final IAT score is based on how 
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quickly a participant sorts the words/concepts in the third part of the IAT versus the fifth part of 

the IAT. An implicit preference for straight individuals relative to gay people would be seen 

when a participant is faster to categorize words when heterosexual/straight and good share a 

response key and homosexual/gay and bad share a response key, relative to the reverse. When 

scored using the D algorithm, the average difference in response time across trials yields a 

continuous measure ranging from -2 to +2 which represent an estimate of effect size.71  Scores 

ranging from 0-0.14 indicate no sexuality bias; slight straight preference (0.15-0.34); moderate 

straight preference (0.35-0.64); strong straight preference (>0.65). Scores in the negative range 

are categorized in the same degree and indicate a gay preference. 

A panel of faculty reviewed the dental terms and images as well as demographic 

questions for content and face validity before deploying to participants. Additionally, the survey 

also included three demographic questions related to year in program, age, and ethnicity.   

Statistical Analyses 

The sample size was determined based on previous research on color-blind racial 

attitudes (a type of implicit bias) in dental hygiene students, which demonstrated significant 

differences between groups could be identified with seventy-one participants (n=71).72 

Descriptive statistics were analyzed to evaluate the means between groups and determine 

prevalence of sexually implicit biases. The data met the assumptions to perform parametric 

statistical analyses. Independent samples t-test was utilized to examine for statistically significant 

differences (p < 0.05) in level of implicit bias based on year in program (1st or 2nd). One way 

between subjects analysis of variance (ANOVA) was utilized to determine statistically 

significant differences (p < 0.05) among dental hygiene student participants based on age. 
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CHAPTER IV 

RESULTS 

Of the 74 entry-level dental hygiene students invited to participate in the online survey, 

n=70 completed the survey, resulting in a response rate of 94.5%. The Dental/Dental Hygiene 

Sexuality IAT can be seen in Figure 1.  

 

 

 

Figure 1. Dental Hygiene Sexuality Implicit Associations Test  
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There were approximately an equal number of participants in each program year, with 34 

(48.6%) students in the first year and 36 (51.4%) in the second year. Most respondents were 

between the ages of 18-24 (n=59, 84.3%). Additionally, most participants were white (n=32, 

45.7%). Demographic characteristics are displayed in Table I. 

 

 

Table I. Demographic Characteristics of Dental Hygiene Student Participants (n=70) 

 

 

 

 

       

 

 

  

  

 

 

 

 

 Results revealed an overall average D-score of 0.001 for the first-year students, and .069 

for second year students, which indicates no sexuality preference. When comparing sexuality 

Demographics          n (%) 

Year in Program  

1st Year 34 (48.6) 

2nd Year 36 (51.4) 

Age 1st year 2nd year 

18-24 29 (85.3) 30 (83.3) 

25-34 5 (14.7) 4 (11.1) 

35-44  0 (0) 2 (5.6) 

Ethnicity 1st year 2nd year 

White 11 (32.4) 21 (58.3) 

Black or African American 5 (14.7) 3 (8.3) 

Hispanic 7 (20.6) 2 (5.6) 

Asian 5 (14.7) 7 (19.4) 

Mixed  5 (14.7) 2 (5.6) 

Other 1  (2.9) 1 (2.8) 
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implicit D-scores and year in the program (1st or 2nd), no statistically significant differences were 

found (p > 0.05). Independent samples t-test results are shown in Table II. Finally, when 

comparing age groups and sexuality implicit bias D-scores, no statistically significant differences 

were found (F(2, 67) = 1.597, p = 2.10) (p > 0.05). 

 

 

Table II. t-test results comparing year in program (1st or 2nd) 

 

 

 When examining descriptive statistics and average D-scores among first- and second-year 

students, most first- and second-year students had D-scores in the “no sexuality preference” 

range (15 first year (44.1%) and 11 second year (30.6%)). Further, almost half of second-year 

participants had sexuality implicit D-scores that fell in the straight preference ranges (n=17, 

47%). Only about one-fourth of all first- and second-year dental hygiene students had sexuality 

implicit D-scores falling into the gay preference ranges (n=18, 26%). First and second year 

dental hygiene student D-score ranges are shown in Table III. 

 

 

 

Year in 

Program 

Mean t df Sig (2-

tailed) 

Mean 

Difference 

95% Confidence Interval of 

the Difference 

1st  

(n=34) 

0.0014254089 

-.959            68        .341           -.067645691 

Lower Upper 

2nd  

(n=36) 

0.0690710994 -.208427622 .0731362408 
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Table III. Implicit Association Test D Scores (n = 70) 

D score range Implicit Associations 

Year in Program  

1st Year 

(n=34) 

n (%) 

2nd Year 

(n=36) 

n (%) 

-0.66 - -2.00 Strong Gay Preference 0 (0) 1 (2.8) 

-0.36 - -0.65 Moderate Gay Preference 4 (11.8) 3 (8.3) 

-0.16 - -0.35 Slight Gay Preference 6 (17.6) 4 (11.1) 

-0.15 - 0.15 No Preference 15 (44.1) 11 (30.6) 

0.16 - 0.35 Slight Straight Preference 6 (17.6) 10 (27.8) 

0.36 – 0.65 

 

Moderate Straight 

Preference 
3 (8.8) 6 (16.7) 

0.66 – 2.00 Strong Straight Preference 0 (0) 1 (2.8) 
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CHAPTER V 

DISCUSSION 

Bias and discrimination may contribute to healthcare inequities in the LGBTQ+ 

population in the United States. This may ultimately lead to poorer health and healthcare 

outcomes for this vulnerable population. There is a need for more cultural awareness and training 

of healthcare professionals, including dental professionals, to reduce biases which may affect 

delivery of quality care to LGBTQ+ patients. This pilot study aimed to examine the prevalence 

of sexual implicit bias among entry-level dental hygiene students at one university. Additionally, 

this study investigated differences in sexuality implicit bias based on year in dental hygiene 

program (first or second) and age groups. 

Results from the Dental Sexuality IAT indicate overall mean implicit D-Scores for first- 

and second-year dental hygiene students were in the no sexuality preference range indicating no 

implicit bias against LGBTQ+ patients, which is positive. This finding contrasts with studies 

among nursing students which found moderate preference for straight individuals.33,71   

Interestingly, when this study was conducted, the first-year dental hygiene student sample had 

just started patient care, while the second-year students had been treating patients for one year. 

One research study among healthcare students found increasing patient care experiences 

increased their comfort levels and confidence in working with LGBTQ+ patients.49 Additionally, 

another study of heterosexual medical students found over 80% of first year students exhibited 

more negative attitudes of lesbian and gay people compared to heterosexual people that were 

outside of their conscious awareness.32  In this current study the first and second-year dental 

hygiene students seem comfortable treating LGBTQ+ patients as the majority are not exhibiting 

implicit preferences for straight or gay individuals as indicated by average D-scores. These 
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results could be due to increased media focus on biases towards LGBTQ+ populations, which 

increased awareness of sexuality inequalities.  

 One study examined dental student leaders’ perception of educational efforts concerning 

LGBT topics and the cultural climate surrounding these issues.14 The study found student leaders 

who believed their university had an honest interest in diversity were more likely to feel prepared 

by their dental school program to treat LGBT+ patients.14 Further, the better they felt prepared, 

the more they perceived the clinic environment as sensitive and affirming for patients with 

different sexual orientations.14 It is plausible the students participating in this study felt their 

program and university had a vested interest in creating a welcoming environment for diverse 

populations such as LGBTQ+ individuals which led to no implicit preference for sexuality. For 

example, the university dental hygiene program where this study was performed utilizes an 

electronic health record that asks for the patient to optionally disclose their preferred pronouns. 

Perhaps asking for preferred pronouns at the beginning of the appointment showed the dental 

hygiene program's commitment to respecting the individual’s identity. This finding is further 

highlighted by a study of medical, dental, and nursing students’ preparedness to address lesbian, 

gay, bisexual, transgender, and queer health.73 This study found participating dental students who 

had fewer positive perceptions of their formal training in LGBTQ health had slightly less 

positive and more stereotypical attitudes towards LGBTQ populations.73 

Additionally, the dental hygiene program where the study was conducted also has a 

Wellness, Inclusion, Diversity, Accessibility, and Sense of Belonging (Well IDEAS) student 

group, modeled after the American Dental Education Association (ADEA), which focuses on 

inclusiveness and making sure diverse students are represented during their education.74 The 

student group also encourages peer to peer interaction and it is possible that gender and sexual 
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identity information was disclosed, which increased inclusivity, knowledge, and sensitivity to 

one another. Additionally, student participants were offered an adjunctive LGBTQ+ educational 

course through the Well IDEAS group during their education, which could have increased 

awareness. Students from diverse backgrounds interacting and working together are more likely 

to learn, empathize, and become culturally competent providers.74   The above findings may have 

contributed to the majority results of no sexuality preference in the dental hygiene student 

participants.   

Finally, it is important to note when examining individual implicit D-scores, almost half 

of second-year dental hygiene students scored in the straight preference ranges. While theis 

finding was not statistically significant it does point to a need for more education and training on 

treating LGBTQ+ patients in the dental setting. Dental and dental hygiene practitioners must be 

aware and able to address barriers commonly experienced by marginalized populations.73 

Increasing awareness may improve comfort treating LGBTQ+ patients to provide more equitable 

and optimal care. Education on implicit biases may include initial, frequent, and ongoing 

awareness training such as taking the IAT to motivate clinicians to monitor and change their 

interactions and make informed clinical decisions for LGBTQ+ individuals.75   Further, teaching 

strategies should include methods to also reduce and mange implicit biases through increased 

contact with vulnerable patient populations. This could include more dental hygiene community 

outreach activities at LGBTQ+ specific institutions and programs. Additionally, perspective 

taking exercises such as LGBTQ+ case studies on treatment or barriers may be effective in 

decreasing implicit biases.75  

Additionally, increasing education on clinical treatment of LGBTQ+ patients may assist 

in decreasing stigmas and discrimination surrounding treating this population. For example, one 
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study found medical and nursing students had more negative views about sexual minorities when 

they had less information and education about the population.76 Education on relevant medical 

history or medication use by LGBTQ+ patients and implications may increase knowledge and 

comfort in treating this population.73 Training interventions may also include methods to 

effectively screen for oral infections and diseases for which the LGBTQ population may be at 

higher risk such as oral lesions resulting from sexually transmitted infections.73 An aware and 

well-trained oral healthcare practitioner should be able to effectively elicit relevant information 

from all patients by asking appropriate questions and speak knowledgeably about sexual health 

with all patients.73 Increasing knowledge in health issues and treating the LGBTQ+ population 

may make providers more confident in their interactions and make for more positive oral 

healthcare interactions. 

Overall, this pilot study provided a foundation for future research as it is the first 

assessment of prevalence of sexually implicit attitudes in entry-level dental hygiene students. 

Practicing dental hygienists, dental hygiene educators, and students may use this information to 

increase their understanding of prevalence and risk factors associated with sexuality implicit 

attitudes. Inclusivity and diversity are important in dental hygiene education. Dental hygiene 

educators should be committed to educate students on current patient trends and demographic 

changes to produce clinicians capable of meeting the oral healthcare needs of diverse 

populations. 

Limitations 

Several limitations may have influenced the findings of this study. This study utilized a 

convenience sample of entry-level dental hygiene students from one institution, which limits 

generalizability. Additionally, the researchers did not collect demographic information on 
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sexuality of the participants, or if they have family/friends who identify with the LGBTQ+ 

community, which may have influenced results. For the present study, many participants 

anecdotally reported having never taken an IAT, which may have impacted response times. This 

study piloted a modified version of the Sexuality Implicit Associations Test,71 and the photos 

used did not offer noticeable variation between the heterosexual and homosexual individuals. 

This limitation may have influenced the response times on the IAT. Pictures used in the IAT may 

have been familiar to participants, which could have influenced results. Future studies should 

increase the sample and disseminate the instrument to dental hygiene programs across the United 

States and examine sexuality bias in first- and second-year students, separately. Further, studies 

examining prevalence of sexuality implicit biases in practicing dental hygienists should be 

conducted. Also, research examining different demographic variables such as age ranges, 

experience level, sexuality, and/or past training and the effects on sexuality implicit biases. 

Finally, further modifying and validating this dental/dental hygiene specific IAT would be 

important in providing more information specific to sexuality implicit biases in the dental 

profession. 
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CHAPTER VI 

CONCLUSION 

Findings from this pilot study suggest that the overall mean sexuality implicit D-score for 

first- and second-year participants fell into the “no sexuality preference” range. Almost half of 

the second-year dental hygiene students scored in the straight preference ranges for individual 

implicit D scores. This notable finding emphasizes the need for more education and training on 

implicit biases. Results from this study highlight the need to expand research in dentistry on the 

prevalence of sexuality implicit biases and associated risk factors. Future studies should expand 

the sample size to include dental hygiene programs in multiple geographic locations to examine 

sexuality implicit biases.  
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