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Abstract

 Objectives—Individuals with mental illness face an increased risk of oral disease compared to 

those without mental illness. The goals of this study were to examine the self-reported oral health 

and dental access of individuals filing psychotropic medication prescriptions; and to determine 

whether pharmacy patients would choose to speak with a pharmacist about their oral health if 

given the option to do so.

 Design—Pharmacists across 6 community pharmacies within a local chain identified and 

surveyed adult patients filling prescriptions for psychotropic medications. Surveys included 

questions about oral health, dry mouth, and dental care utilization.

 Setting—Six community pharmacy locations.

 Participants—Adults (18+ years) filling prescriptions for psychotropic medications.

 Intervention—Not applicable.
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 Main Outcome Measures—Self-reported oral health, dental utilization, desire to discuss 

oral health with a pharmacist.

 Results—Participants (N=178) filling prescriptions were mostly (65.9%) female with a mean 

age of 48.2 years (s.d.=14.3; range 19–82 years). One in four (24.9%) said their mouths “always” 

or “frequently” felt dry; these individuals were significantly more likely to have last seen a dentist 

for emergency (rather than routine) treatment (p<0.01) and rated their oral health as significantly 

worse (p<0.001) than participants whose mouths “never” or “occasionally” feel dry. A small 

percentage (5.7%) requested to speak with pharmacists about oral health; they reported poorer oral 

health than those who opted not to speak with a pharmacist (p<0.05).

 Conclusions—One in four patients reported having dry mouth, and those with dry mouth 

reported significantly worse oral health than patients without dry mouth. While dry mouth and 

poor oral health were common in this sample of individuals taking psychotropic medications, this 

did not consistently translate into information seeking regarding oral health. Future research will 

focus on pharmacist-initiated oral health interventions with high-risk patients.

 Introduction

Individuals with mental illness are often at an increased risk for developing oral health 

problems. Heaton and colleagues found adults with at least one mental health condition were 

twice as likely to report having unmet dental need than adults without mental illness.1 

Having some kind of mental illness has been associated with a host of poor oral health 

outcomes,2 including periodontal disease,3 edentulism,4–5 and increased caries rates in 

hospitalized patients.6

Side effects of psychotropic medications (i.e., medications used to treat conditions such as 

mood, anxiety, or psychotic disorders) have been linked with dry mouth7 and increased 

caries rates.8–9 Lalloo and colleagues found higher levels of dental disease in outpatient 

adults in Queensland taking psychotropic medications when compared to national or state 

averages.10 A systematic review by Matevosyan found psychotropic medication use was a 

significant predictor of poor oral health in adults with serious mental illness.2 In addition to 

oral health impacts of psychotropic medications, adults with more severe forms of mental 

illness, such as schizophrenia, are often unable to access regular dental care, placing their 

oral health at greater risk.11–12

As healthcare providers, pharmacists have been enlisted to provide access to health care 

resources for underserved populations (Goyette et al., 2003).13 Some large retail pharmacies 

are beginning to employ additional healthcare providers for in-pharmacy clinics (e.g., 

“MinuteClinic” in CVS and “Healthcare Clinic” in Walgreen’s; McClatchy, 2015) with the 

goal of increasing access to healthcare.14 A retrospective, national study in the United States 

(U.S.) found in 2009–2010, one-third of influenza vaccines were provided by pharmacists in 

medically underserved areas (MUAs).15 Low-income women have expressed interest in 

being able to receive contraceptives in pharmacies rather than through primary care 

settings.16 After health care reform in Massachusetts allowed women to obtain contraception 

in pharmacies, focus groups found increased access to contraceptives.17
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There has been increasing interest in pharmacists providing oral health recommendations in 

recent years, both from pharmacists and the public health sector. In 2011, the American 

Dental Association (ADA) and American Pharmacists’ Association (APhA) joined efforts to 

increase awareness of the potential oral health side effects of medications.18 Cohen called 

for the use of pharmacists as an oral health resource for populations who lack access to 

regular dental care, and found that pharmacy patients with recent toothache were likely to 

ask their pharmacist about their oral health.19–20 Bawazir noted while pharmacists surveyed 

in Saudi Arabia were willing to speak with patients about their oral health, most (94%) felt 

their oral health knowledge was lacking and would be improved through continuing 

education.21 Interviews with New Zealand pharmacists similarly found pharmacists thought 

oral health fell within their counseling objectives, yet felt their lack of training in oral health 

issues limited their ability to provide optimal recommendations.22

Maunder and colleagues further noted while pharmacists in the United Kingdom (U.K.) 

were willing to advise individuals about oral health, they were unaware of dental resources 

to which they could refer patients.23 These results echo those found in the U.S.,24 

England,25 and India.26 Steel & Wharton surveyed pharmacy assistants about their 

confidence in providing recommendations about a variety of oral health topics (e.g., dry 

mouth, denture hygiene) and found that most reported being “fairly confident” or “neutral” 

about their level of knowledge of oral health issues.27 An oral health knowledge survey of 

pharmacy students in Malaysia showed poor oral health knowledge among these students, 

although the students reported being interested in and willing to provide oral health guidance 

to patients.28 Pharmacists, pharmacy students and assistants, therefore, recognize the 

importance of addressing oral health issues in the pharmacy setting given appropriate 

training, which places them in an optimal position to provide oral health recommendations 

to individuals who lack regular access to dental care, such as individuals with mental illness.

 Objectives

The goal of this study was to conduct a pilot oral health project in community pharmacies in 

which pharmacists surveyed patients filling prescriptions for psychotropic medications about 

their oral health. We aimed to examine the self-reported oral health and access to dental 

treatment of individuals filing psychotropic medication prescriptions, and to determine 

whether pharmacy patients would choose to speak with a pharmacist about their oral health 

if given the option to do so.

 Methods

 Participants

Participants were recruited through one of six pharmacies from a single pharmacy chain 

(Bartell Drug Company, Inc.) in Western Washington State. Participating pharmacies were 

identified by individuals in the pharmacy upper management to reflect both urban and 

suburban locations among the 63 retail stores that serve individuals of lower socioeconomic 

status (SES). As the literature has consistently shown an association between mental illness 

and lower SES,29 it was decided that selecting pharmacies in lower-SES areas might 
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increase the likelihood of identifying and recruiting individuals filling prescriptions for 

psychotropic medications.

Participants were adults (18 years and over) who came to the participating pharmacies to fill 

prescriptions for psychotropic medications (e.g., antidepressant, antianxiety, and/or 

antipsychotic medications). Pharmacists were provided with a study binder that contained a 

list of such medications in order to facilitate identification of potential participants. 

Individuals were eligible for participation if they were filling at least one prescription for a 

psychotropic medication and consented to participate in the study. Although the consent 

information and surveys were also available in Spanish, Vietnamese, and Russian (the most 

commonly spoken languages beyond English in the populations served by this pharmacy 

chain), all surveys were completed in English.

All study protocols and materials were reviewed and approved by the Institutional Review 

Board (IRB) at the University of Washington.

 Procedure

Pharmacists were asked to identify adult patients who were filling at least one prescription 

for a psychotropic medication. Colored stickers were provided in the study binders to place 

on the outer packaging of individual patient prescription containers that were being readied 

for dispensing to facilitate pharmacists approaching eligible adults. When an eligible 

individual approached the pharmacy counter to purchase his/her prescription, the pharmacist 

informed the individual of the opportunity to participate in the study, and if interested, 

handed the participant a paper copy of the survey. At the top of the survey was printed an 

information statement that gave participants information about the study, their rights as 

research participants, and contact information for both the Principal Investigator (LJH) and 

the IRB at the University of Washington.

Each store was given up to 40 surveys to distribute to patients filling prescriptions for 

psychotropic medications, in batches of 20 each. If a store completed the first 20 surveys, 

the PI (LJH) offered the lead pharmacist the opportunity to receive another 20 surveys. Four 

of the six pharmacies opted to receive a second batch of surveys. Pharmacists at the two 

pharmacies that received only one batch of surveys cited a lack of time and eligible patients 

as reasons for low recruitment; one of these pharmacies was delayed in beginning 

recruitment by a month due to staffing issues. The remaining 4 pharmacies reported that they 

had no difficulty in identifying and surveying patients, although records were not kept 

regarding how many patients were approached and declined to participate. Therefore, these 

results represent only those patients who agreed to participate.

Participants completed the anonymous survey either in-store or at home (to be returned at 

the next visit to the pharmacy), and were instructed not to write any identifying information 

on the survey. The final question of the survey asked if the participant wished to speak with 

a pharmacist about his/her oral health. For participants who wished to speak with a 

pharmacist, the pharmacist reviewed with the participant an information sheet about dry 

mouth and medications (provided in the study binder)30 and answered any other oral health 

questions from the participant. Upon completion of the survey and oral health counseling (if 
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requested), participants were each given a bag with a toothbrush and two sample-sized tubes 

of toothpaste for their participation.

The survey consisted of 13 items related to oral health and use of dental services (see 

Appendix). Items covered topics such as self-rated oral health, frequency and impact of dry 

mouth symptoms, how they managed dry mouth symptoms, usual sources of oral health 

recommendations, number of dental visits in the previous 12 months, reason for last dental 

visit, and demographic questions. Participants were also asked to indicate on the survey if 

they wished to speak with a pharmacist about their oral health. The survey was developed 

and modified by the research team, reviewed and modified by the research team and 

pharmacy management.

 Statistical Analyses

Data were entered by hand into a Microsoft Excel spreadsheet, and a random selection of 

10% of surveys was checked a second time for accuracy. The data were then imported into 

PASW Statistics 18.0 (IBM SPSS Software, USA) for analyses. Descriptive analyses 

examined the distribution of age, gender, race, ethnicity, oral health status, and dental service 

use of the population. To test differences in self-reported oral health between participants 

who “never” or “occasionally” experienced dry mouth symptoms (“no dry mouth”) and 

those who “frequently” or “always” experienced such symptoms (“dry mouth”), independent 

sample t-tests were used. Chi-square analyses tested between-group differences in reasons 

for the last dental visit between those with and without dry mouth. In summary, t-tests were 

used to test between-group differences in means for continuous variables, and Chi Square 

analyses were used to test between-group differences for categorical variables.

 Results

 Demographics

One hundred and seventy-eight individuals participated across the 6 pharmacy locations (see 

Table 1). The sample consisted of 65.9% female participants and had a mean age of 48.2 

years (s.d.=14.3; range 19–82 years). Most (91.4%) participants did not consider themselves 

to be Hispanic or Latino/a, and the majority (87.6%) reported being White/Caucasian. The 

number of individuals participating in each pharmacy location ranged from 6–33 (mean=23, 

s.d.=10.8). There were no differences in age, gender, race, ethnicity, or pharmacy locations 

between those reporting dry mouth or not. Data collection began in June 2014 and was 

completed in September 2014.

 Dry Mouth Symptoms and Impact

The majority of participants (n=117; 66.1%) reported their oral health to be “good” (n=84; 

47.5%) or “excellent” (n=33; 18.6%; see Table 2). Nearly one in four participants (n=44, 

24.9%) reported experiencing dry mouth symptoms. Participants with dry mouth reported 

their oral health as significantly worse (p<0.001) and reported more of an impact of dry 

mouth on their daily lives (p<0.001) than those without dry mouth. A greater percentage of 

individuals with dry mouth reported asking others about dry mouth than those without dry 

mouth (37.2% versus 10.4%; p<0.001). While there were no differences in frequency of 
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dental visits within the previous 12 months between those with and without dry mouth (p=.

442), a significantly larger proportion of participants with dry mouth reported having seen a 

dentist most recently for emergent, rather than routine, treatment (35.3% versus 13.0%; 

p<0.01).

 Oral Health Resources

Participants identified individuals whom they sought out for recommendations about their 

oral health (see Table 2). Compared to those with dry mouth, participants without dry mouth 

were significantly more likely to ask a dentist (82.7% versus 68.2%; p=.036) or a hygienist 

(48.1% versus 18.2%; p<0.001) for advice about oral health. There were no other 

differences in sources of oral health recommendations (e.g., physicians, counselors) between 

those with and without dry mouth.

 Methods Tried to Manage Dry Mouth

Participants were asked to indicate all the methods they had used to manage dry mouth 

symptoms (see Table 2). Compared to participants without dry mouth, a greater proportion 

of those with dry mouth had tried drinking water (88.6% versus 60.2%; p<.01) and using 

mouthwash (27.3% versus 8.3%; p<.01) to manage dry mouth symptoms. No other 

differences were found across methods for managing dry mouth between those with and 

without dry mouth.

 Requests for Oral Health Counseling from Pharmacists

A small percentage (5.6%) requested to speak with pharmacists about oral health; they 

reported significantly poorer oral health than those who opted not to speak with a pharmacist 

(p<0.05; see Figure 1). Those with dry mouth were more likely to report their oral health as 

“poor”, while those without dry mouth were more likely to rate their oral health as “good.” 

While there was a trend for a greater proportion of participants requesting an oral health 

consult to also report dry mouth compared to those not requesting a consult (11.9% versus 

3.8%; p=.063), this difference was not statistically significant.

 Discussion

To our knowledge, this is the first study to assess oral health and dental attendance in 

patients at increased risk for oral disease in a pharmacy setting. In the current study, a 

significant proportion of patients in pharmacies filling prescriptions for psychotropic 

medications reported experiencing dry mouth “always” or “frequently,” as well as having 

poor oral health. The prevalence of dry mouth in the current study (24.9%) is slightly higher 

than in dental patient samples (19.6%).31 Consistent with our hypotheses, participants with 

dry mouth reported poorer oral health and were more likely to have sought recent emergency 

dental care than those without dry mouth, although there were no differences in frequency of 

dental care between the groups. Locker and colleagues noted an association between poor 

oral health-related quality of life and dry mouth in a sample of medically compromised 

elderly adults.32 Thomson and colleagues found use of antidepressants was linked with a 

significantly higher odds ratio (4.7) of having dry mouth in a sample of 32-year-old adults, 
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and have noted that increased used of multiple medications such as antidepressants in older 

adults is associated with greater incidence of dry mouth.33–34

Some results of this study point to a potential lack of access to routine dental treatment for 

individuals taking psychotropic medications with oral health impacts. Participants reporting 

dry mouth were more likely to have seen a dentist most recently for emergent, rather than 

routine care, and were less likely to have spoken to a dentist or hygienist about their oral 

health than individuals without dry mouth. As participants with dry mouth reported poorer 

oral health overall, it could be expected that they would be more likely to speak with dental 

staff about their oral health, but non-significant trends in the current data suggested that they 

were more likely to speak with a physician or pharmacist about their oral health than 

individuals without dry mouth.

Consistent with these data, a small number (5.8%) of participants requested an oral health 

consult with a pharmacist. What is notable about this small subsample of participants is that 

they reported significantly poorer oral health than those who did not wish to speak with a 

pharmacist. This suggests that for individuals with poor oral health and potential lack of 

access to regular dental care, pharmacists are appropriate sources of oral health 

recommendations. Asahina and colleagues noted that patients were less likely to ask 

pharmacists about oral health recommendations if they also “had an incorrect understanding 

about health products”.35

While the literature is limited in patients’ attitudes toward receiving oral health 

recommendations from pharmacists, current data and those from Asahina suggest that the 

onus is on pharmacists to initiate conversations with patients at risk for oral disease, rather 

than focusing interventions at the patient level.35 Pharmacists in community pharmacies are 

considerably more accessible than dentists; individuals do not need an appointment or 

referral to approach a pharmacist with questions about medications or health conditions, 

including oral health. As noted previously, pharmacists and pharmacy technicians are willing 

to provide such counseling to patients, but feel their oral health training is lacking.24–26 In 

the current study, pharmacists cited the usefulness of the following factors as helping to 

facilitate their participation in the study: 1) a study binder that contained the study protocol, 

contact information for the PI, and a list of psychotropic medications; 2) stickers to affix to 

eligible individual prescription packages for more rapid identification of potential 

participants; and 3) a fact sheet regarding oral health that pharmacists were asked to use in 

their oral health consultations with participants who requested a consult.

The current study showed pharmacists were willing to engage patients in oral health 

discussions if given appropriate information to provide to patients. Interventions with 

practicing pharmacists should aim to increase both oral health knowledge and self-efficacy 

in providing oral health recommendations through. Interprofessional education activities 

between dental and pharmacy students provide excellent opportunities both for pharmacy 

students to gain knowledge of oral health issues and for dental students to engage with 

pharmacists as members of the oral healthcare team.36
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 Limitations

There are a number of limitations to this study that should be taken into consideration when 

interpreting these results. Specifically, reliance on self-reports of oral health and dry mouth 

without a clinical assessment by a dental provider provides limited information on a 

patient’s oral health status. Self-reported oral health does not always correlate with clinical 

findings, particularly when people are asked to self-report on current periodontal disease and 

dental decay.37 Agreement between self-reports and clinical findings of dry mouth is often 

weak.38 Therefore, estimates of dental disease and dry mouth in this sample may not be 

accurate. It will be important to repeat a similar study with a clinical examination to confirm 

participants’ self-perceptions. Further, as records were not kept regarding the number of 

participants who where approached and did not participate were not kept. Therefore, the 

results of this study are limited to those individuals who agreed to participate, and the ability 

to generalize these results to the larger population is limited. We were not able to follow up 

with participants to determine whether oral health counseling with pharmacists resulted in 

any type of behavior change with regard to management of dry mouth and/or overall oral 

health. Future studies will examine such behavior change through longitudinal means. 

Finally, the generalizability of the findings is limited by the study’s location in Western 

Washington State in a single retail pharmacy chain. However, the participating pharmacy 

locations were located in both urban and suburban locations, which helps increase 

generalizability. Future studies will include pharmacies across a larger geographic area and 

collect data regarding the exact prescriptions being filled by participants.

 Conclusions

Nearly one in four patients in this pharmacy sample reported having dry mouth, and those 

with dry mouth reported significantly worse oral health and were significantly more likely to 

have recently sought emergency dental treatment than patients without dry mouth. While a 

small number of participants requested an oral health consult with a pharmacist, those who 

opted for such a consult reported significantly poorer oral health than those who did not 

request a consult. The results of this study suggest that pharmacy-based oral health 

interventions are feasible, but that such interventions may best be initiated by the 

pharmacists rather than patients.
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Key Points

Background

• Individuals with mental illness are often at an increased risk for 

developing oral health problems.

• As healthcare providers, pharmacists have been enlisted to provide 

access to health care resources for underserved populations.

• There has been increasing interest in pharmacists providing oral health 

recommendations in recent years, both from pharmacists and the public 

health sector.

Findings

• One third of patients filling prescriptions for psychotropic medications 

in participating community pharmacies reported their oral health was 

‘fair’ or ‘poor’.

• Participants with dry mouth reported poorer oral health and were more 

likely to have sought recent emergency dental care than those without 

dry mouth, although there were no differences in frequency of dental 

care between the groups.

• While a small number of participants requested an oral health consult 

with a pharmacist, those who opted for such a consult reported 

significantly poorer oral health than those who did not request a 

consult.
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Figure 1. 
Self-reported oral health by request for a pharmacy oral health consult
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Table 1

Descriptive statistics by dry mouth frequency

Dry Mouth (n=44)2 No Dry Mouth (n=133)2 p1

Age 47.6 (s.d.=14.2) 50.0 (s.d.=14.4) .339

Gender

 Female 27 (61.4) 89 (67.4) .310

 Male 17 (38.6) 43 (32.6)

Race

 Hispanic/Latino(a) 4 (88.7) 11 (6.3) .528

 Not Hispanic/Latino(a) 39 (22.3) 121 (69.1)

Ethnicity

 American Indian/Alaska Native 1 (2.3) 1 (0.8) .204

 Asian 0 (0.0) 5 (3.9)

 Native Hawaiian/Other Pacific Islander 1 (2.3) 2 (1.6)

 Black/African American 1 (2.3) 4 (3.1)

 White/Caucasian 36 (83.8) 113 (89.0)

 More than one race 3 (7.0) 1 (0.8)

 Prefer not to say 1 (2.3) 1 (0.8)

Pharmacy locations

 Store #1 (n=29) 4 (9.0) 29 (21.8) .110

 Store #2 (n=33) 7 (15.9) 32 (24.1)

 Store #3 (n=13) 7 (15.9) 12 (9.0)

 Store #4 (n=23) 13 (29.5) 23 (17.3)

 Store #5 (n=31) 9 (20.5) 31 (23.3)

 Store #6 (n=6) 4 (9.0) 6 (4.5)

1
T-tests were used for continuous variables, and Chi Square was used for categorical variables.

2
As not all participants responded to all questions, some response rates do not sum to 100%.
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Table 2

Oral health outcomes by frequency of dry mouth

Dry Mouth (n=44)2 No Dry Mouth (n=133)2 p1

Self-reported oral health (N=177)

 Excellent 0 (0.0) 33 (24.8) .000*

 Good 12 (27.3) 72 (54.1)

 Fair 19 (43.2) 19 (14.3)

 Poor 11 (25.0) 8 (6.0)

 I don’t know 2 (4.5) 1 (0.8)

Impact of dry mouth (N=134)

 Extremely 1 (2.3) 1 (1.1) .000*

 Quite a bit 18 (41.9) 0 (0.0)

 A little 20 (46.5) 43 (47.3)

 Not at all 4 (9.3) 47 (51.6)

Asked others about dry mouth

 Yes 16 (37.2) 10 (10.4) .000*

 No 27 (62.8) 86 (89.6)

Dental visits in the last 12 months (mean (s.d.))

1.6 (1.6) 1.8 (1.6) .442

Reason for visits

 Routine/scheduled 22 (64.7) 100 (87.0) .003*

 Emergency 12 (35.3) 15 (13.0)

Oral Health Recommendations (number of “yes” responses)

 Dentist 30 (68.2) 110 (82.7) .036*

 Hygienist 8 (18.2) 64 (48.1) .000*

 Dental Assistant 5 (11.4) 21 (15.8) .327

 Physician 6 (13.6) 8 (6.0) .100

 Nurse 1 (2.3) 1 (0.8) .436

 Pharmacist 4 (9.0) 7 (5.3) .279

 Therapist/Counselor 1 (2.3) 0 (0.0) .249

 Psychologist/Psychiatrist 1 (2.3) 0 (0.0) .249

 Friends or family 8 (18.2) 16 (12.0) .214

Methods tried to manage dry mouth (number of “yes” responses)

 My mouth never feels dry 0 (0.0) 5 (3.8) .358

 Chewing gum 15 (34.1) 23 (17.3) .056

 Drinking water 39 (88.6) 80 (60.2) .002*

 Soda or pop 6 (13.6) 11 (0.8) .497

 Juice 7 (15.9) 10 (7.5) .227

 Candy 5 (11.4) 10 (7.5) .624
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Dry Mouth (n=44)2 No Dry Mouth (n=133)2 p1

 Mouthwash 12 (27.3) 11 (8.3) .005*

1
T-tests were used for continuous variables, and Chi Square was used for categorical variables.

2
As not all participants responded to all questions, some response rates do not sum to 100%.
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