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Abstract
Background—Mental illness (MI) affects approximately one in five US adults, and is associated
with oral disease and poor dental treatment outcomes. Little is known about dental utilization or
unmet dental need in this population.

Methods—This study examined dental visits and unmet dental need in community-dwelling
adults with MI in 2007 Medical Expenditure Panel Survey (MEPS) data. Differences between
adults with and without MI were tested using multivariate logistic regression.

Results—Eighteen percent of adults (N=19,368) had MI; 5.5 percent had unmet dental need.
Although individuals with MI were not significantly more likely to have a dental visit (46.3
percent) than those without MI (42.2 percent; OR=1.09, 95 percent CI=.97–1.23), they were
significantly more likely to report unmet need (11.0 versus 5.3 percent; OR=2.00, 95 percent
CI=1.67–2.41). Those with mood or anxiety disorders were most likely to report unmet need (Ps<.
001).

Conclusions—While individuals with MI did not visit the dentist significantly more than adults
without MI, their higher level of unmet need suggests current dental service use is not addressing
their needs adequately.

Clinical Implications—Dentists should be familiar with MI conditions as these patients may
have greater unmet dental need.
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INTRODUCTION
One in five US adults-- approximately 44 million people--have a diagnosable mental illness
in any given year.1 The Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-
Text Revision)2 defines a mental illness as “a clinically significant behavioral or
psychological syndrome or pattern…that is associated with present distress…or disability”
(p. xxxi). Dental patients with a mental illness (MI) may present with a mood disorder,
anxiety disorder, and sometimes schizophrenia or other psychotic disorder. These MI
conditions may cause a significant impact on patients’ functioning, or may be managed with
medication, psychotherapy, or a combination of therapeutic approaches with little impact on
daily activities.3–8

MI has been found to be Mental illness (MI) can be associated with higher unemployment
rates,9 lower income,10 and lack of preventive medical care.11 It is MI has also associated
with such systemic diseases as cardiovascular disease and diabetes,12 which in turn can be
related to poor oral health outcomes.13 MI has been linked with poor oral health, including
increased tooth decay,14 untreated restorative needs,15 periodontal disease,16–17 and
edentulism.18 Adults with MI are at increased risk for oral disease because of medication
side effects,19–21 lack of access to dental care,22–23 and reduced motivation and ability to
adequately complete oral self-care.24 In one of the few US studies, Stiefel and colleagues
found significantly more dry mouth symptoms, soft tissue lesions, tooth decay, plaque and
calculus in community-dwelling psychiatric patients with chronic MI compared with
primary-care patients of similar age and gender.25

People with MI are often fearful of the dentist and dental treatment,26–27 yet dentists may be
hesitant to use sedative medications because of uncertainty regarding medication
interactions or the unpredictability of patients’ reactions to sedation.28 Additionally, some
dentists are reluctant to treat individuals with symptoms of MI at all.29

Little is actually known about the oral health status and dental utilization of adults with
psychiatric disorders in the US. Nevertheless, based on work outside of the US, it is likely
that individuals with MI have greater need for dental care but are less able to afford it,30

suggesting the relationship between mental illness and poor oral health operates at least in
part through lack of access to dental care. The aim of this study was to use data from the
2007 Medical Expenditure Panel Survey (MEPS) to compare differences in dental visits and
unmet dental need in US adults with and without MI. We hypothesized that adults with MI,
compared to those without MI, would be more likely to report unmet dental need but less
likely to report having made dental visits. Further, it was hypothesized that individuals with
MI who did receive care would be more likely to report receiving only non-preventive care
than those without MI, and that those with MI conditions commonly perceived to be the
most debilitating (e.g., schizophrenia) would report more unmet dental need than those
without MI or with potentially less debilitating MI conditions (e.g., mood disorders).

METHODS
Data Source

We used examined data from the 2007 Medical Expenditure Panel Survey (MEPS).31 MEPS
is a nationally representative health survey of the US community-dwelling population. Data
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for adults (age 21 and over) collected during 2007 from the Full Year Consolidated, Medical
Conditions, and Dental Visit files were analyzed used for the current study.31 The
University of Washington Institutional Review Board approved the study.

MEPS is made up of interview data. One key respondent from each participating family
completes five in-person interviews at home over two years, with an interview occurring
approximately every six months. Respondents provide information about medical
conditions, healthcare utilization, hospitalizations, medication use, and personal
characteristics for each non-institutionalized household member. Data from MEPS are de-
identified and publicly available from the Agency for Healthcare Research and Quality
(AHRQ) website. The MEPS data includes population weights to adjust for the complex
sample design and to generate national population estimates.31

Variables
The associations between mental illness, dental utilization, and sociodemographic variables
were examined. Selection of the the sociodemographic variables available in MEPSthe
MEPS data was based on The Behavioral Model for Vulnerable Populations.32 Previous
research has established the applicability of the Vulnerable Populations model to explain
variation in oral health.33

Outcomes—We measured two outcomes:

• Dental utilization: We defined dental utilization as the report of at least one dental
examination in 2007. Non-preventive care was defined by a person receiving at
least one procedure involving crowns; restorations; extractions; or treatment for
abscess.34 We calculated whether participants had any dental utilization, and
among those receiving care, whether they received only non-preventive care during
2007.

• Unmet dental need: We defined unmet dental need as a report of one or more
occurrences of being unable to receive necessary dental care or having experienced
a delay in receiving necessary dental care. Two survey items asked (yes/no) if
participants were unable to receive or were delayed in receiving dental care they or
a dentist thought necessary for any reason in the prior 12 months. We combined
these two variables into one, then dichotomized the combined variable into the
presence or absence of unmet dental need.34

Sociodemographic Characteristics
Age was categorized into five comparably sized groups (see Table 1) for respondents age 21
or above as of December 31, 2007. Race/ethnicity was grouped into Hispanic, Non-Hispanic
White, Non- Hispanic Black, and other. Education was categorized as less than high school,
completed high school/General Educational Development (GED) degree, and more than
high school. Employment was dichotomized into employed or unemployed, based on
whether the individual was unemployed at any point during the prior 12-month period.

We determined the presence of at least one mental illness (MI) using Clinical Classification
(CC) codes 650-670.35 In each interview, interviewers asked the participant about all health
conditions each household member experienced since the previous interview. Interviewers
initially coded these conditions into ICD-9 codes36 that were then translated into CC codes.

We identified the primary MI condition reported for each individual identified as having an
MI, and all individuals with such a condition were included in the analysis. It was presumed
that the first MI condition reported for each individual was the most salient. Among those
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with MI, most reported as the primary MI condition a mood disorder (10.2 percent),
followed by anxiety (7.8 percent), dementia/amnestic (0.7 percent), miscellaneous/other (0.6
percent), attention-deficit hyperactivity/conduct/disruptive (0.6 percent), substance-related
(0.4 percent), schizophrenia/other psychotic (0.3 percent), and alcohol-related disorder (0.2
percent).

For each MI condition reported, the respondent was asked if the condition resulted in a
“serious impact” on the individual's overall health and well being. The impact was coded on
a 4-point scale from “very seriously” to “not at all.” The presence of at least one serious MI
condition (SMI) was indicated by a dichotomous variable (yes/no), where “yes” indicated
that the mental illness condition either “very seriously” or “somewhat seriously” impacted
the person’s overall health and well being. Among those with an SMI, unadjusted estimates
found that most reported a mood disorder (38.3 percent), followed by anxiety (25.8 percent),
dementia/amnestic (2.4 percent), attention-deficit hyperactivity/conduct/disruptive (1.8
percent), schizophrenia/other psychotic (1.2 percent), miscellaneous/other (1 percent),
substance-related (0.6 percent), and alcohol-related disorder (0.6 percent).

Dental insurance was categorized as a dichotomous variable defined by whether or not an
individual had any type of insurance coverage (including private or public) for dental
procedures during 2007. Income was categorized into four groups based on the household
income as a percentage of the Federal Poverty Level (ranging from $10,210 for a one-person
household to $34,750 for an eight person household in 2007)37 as poor (up to 125 percent),
low income (125 percent to less than 200 percent), middle income (200 percent to less than
400 percent), and high income (greater or equal to 400 percent). Medical insurance was
defined as receiving assistance from only private insurance, any public insurance (Medicaid,
Medicare, or other public sources), or being uninsured during 2007.

Data analyses
The frequencies presented are unweighted, as weighted frequencies do not have a very
meaningful interpretation, and in order to provide both a clear representation of the
proportion of the MEPS sample reporting mental illness conditions, dental visits, and unmet
dental need. All analyses presented are weighted to provide a sense of the associations
between these variables on a nationally representative scale. Weighted frequency
distributions were examined and descriptive statistics were calculated for those reporting at
least one MI compared to those without an MI (Table 1). Multivariate logistic regression
analyses were used to examine the differences in presence of a dental visit and in unmet
dental need between those with and without MI and between those with and without an SMI,
adjusting for sociodemographic variables. Odds ratios (OR) and 95 percent confidence
intervals (CIs) are presented to describe the strength of the adjusted associations between
dental utilization, unmet need and MI. Chi-square analyses were used to examine
differences in the presence of a dental visit in 2007 and unmet dental need between
individuals without an MI and those with a specific MI condition (e.g., mood, anxiety
disorders).

Data were analyzed using PASW version 18.0 Complex Samples (IBM Corporation,
Somers, New York) that accounted for the complex sampling methods and population
weights of MEPS data and to estimate confidence intervals.

RESULTS
The study population consisted of 19,368 adults. The mean age was 47.6 years (SE=0.2); 51
percent (SE=0.2) of the sample was female. Over 18 percent reported having at least one MI
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(n=3,525), while 6.5 percent of the sample (n=1,264) reported having at least one mental
illness that seriously impacts their functioning (SMI).

Dental Utilization
Thirty-seven percent of all adults reported at least one dental visit for any reason in 2007.
Individuals with MI were slightly more likely to report having had a dental visit (46.3
percent) than those without MI (42.2 percent; Table 1), and this association was not
statistically significant when adjusted for the effects of sociodemographic variables
(OR=1.09, 95 percent CI=.97–1.23). There was no significant difference in the probability
of a dental visit for individuals with an SMI (44.1 percent) compared to those without an
SMI (42.9 percent) when adjusted for the effects of sociodemographic variables (OR=1.05,
95 percent CI=.91–1.20).

Of those adults who reported a dental visit in 2007, 12.4 percent reported having only non-
preventive visits (Table 1). There was no significant difference in receiving only non-
preventive dental care between individuals with MI (12.0 percent) compared to those
without MI (10.9 percent; OR=1.12, 95 percent CI=.86–1.42). Adults with SMI were just as
likely to report having had only non-preventive dental visits (11.2 percent) as individuals
without SMI (11.1 percent; OR=1.02, 95 percent CI=.81–1.82).

Unmet Dental Need
Overall, 6.8 percent of the adult sample reported having unmet dental need in 2007.
Individuals with at least one MI (11.0 percent) were twice as likely to report unmet dental
need in the previous 12 months compared to those without an MI (5.3 percent; OR=2.00, 95
percent CI=1.67–2.41, Table 1). When limiting the analysis to only those individuals with at
least one SMI, those adults were still almost twice as likely to have unmet dental need (10.3
percent) than were those without a SMI (6.1 percent; OR=1.76, 95 percent CI=1.29–2.25)
after adjusting for the impact of sociodemographic variables. Having at least one dental visit
in 2007 did not alter this relationship (OR=1.81 for individuals with MI who reported at
least one dental visit (95 percent CI=1.71–2.71); OR=1.91 for individuals with MI who did
not have a dental visit (95 percent CI=1.86–2.79)).

Unmet Dental Need and MI Conditions
Figure 1 shows the odds ratios of unmet dental need among adults with various MI
conditions. Individuals with a mood disorder had greater odds of reporting unmet dental
need (12.0 percent) than were those without a mood disorder (5.7 percent; OR=1.4, 95
percent CI=1.2-1.7).. A similar pattern emerged for individuals with anxiety disorders (12.5
percent) compared with individuals without anxiety disorders (5.9 percent; OR=1.81, 95
percent CI=1.43 -2.12). Individuals with dementia were significantly less likely to report
unmet dental need (2.1 percent) than those without dementia (6.4 percent; OR=0.32, 95
percent CI=0.08-0.91). There were no statistically significant differences in unmet need
between those with and without attention disorders, developmental disorders, disorders
diagnosed in childhood, schizophrenia or other psychotic disorders, alcohol- or substance-
related disorders. The same patterns were seen for those with an SMI.

DISCUSSION
In contrast to the available literature, US adults with and without MI reported similar rates
of dental visits as well as similar rates of receiving only non-preventive care. This pattern
was the same for those with an SMI that had substantial impact on their health and well
being. This was true even when other factors that might impact dental visits, such as dental
insurance, were controlled for in the analyses. The levels of utilization overall were
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consistent with estimates for the US population from other sources, suggesting that the
utilization rates found in this study are valid.38

As hypothesized, individuals with MI were more likely to report unmet dental need than
those without MI. This was also true for individuals with an SMI that had an impact on their
overall health and well being. Unmet dental need may be driven by need for dental
treatment, an excessive level of dental disease, or the failure of treatment to address the level
of dental disease adequately. Individuals with MI may experience greater levels of disease
due to poor oral care or medication side effects.19–21, 24 They may also be unable to seek or
receive adequate care because of cost, lack of insurance, or unwillingness of dentists to
provide them with care.22–23, 28–29

Unmet dental need was assessed using a combination of two items: the need to delay needed
care or not being able to receive care that the individual or a dentist thought was necessary.
It is not possible to tease apart the individual’s perceived need from what they have been
told by a dental provider; thus, the true nature of unmet dental need is unclear. Nonetheless,
individuals in this vulnerable population perceive greater unmet need for dental care. Adults
with MI, as well as those with an SMI, consistently reported more unmet dental need
regardless of whether they had a dental visit in 2007.

Mental illness was determined by participants reporting having experienced at least one MI
condition at any time during 2007, and was then broken down further by type of MI
condition(s) experienced. Individuals with a mood or anxiety disorder were significantly
more likely to report unmet dental need, while participants with dementia or other amnestic
disorders were significantly less likely to report unmet dental need. This may initially seem
counterintuitive, as individuals with mood or anxiety disorders are often able to function
well with the assistance of psychotherapy and/or pharmacotherapy. Meanwhile, those with
dementia often require more intensive assistance in their daily functioning. This assistance,
however, may include help scheduling and attending regular dental appointments, and may
not be available to those who are functioning more highly with mood or anxiety disorders.

One limitation of this study is that the presence or absence of MI in the MEPS sample, as for
other variables, relies on self-report or the report of a family member. It may not give a full
picture of the severity of the illness or the limitations it imposes on a person’s level of
functioning. Individuals with MI whose family members are aware of and reporting on their
dental status may have more familial and social support than others with MI. Therefore, not
accounting for the dental needs of those without family support may lead to underestimates
of dental utilization and unmet dental need in adults with MI.

The current study provides a piece of the puzzle about the associations between MI, dental
utilization, and unmet dental need. There are, however, additional factors that are likely to
play a role in these associations that are not addressed in the MEPS and other similar
nationally representative health surveys. The Behavioral Model for Vulnerable
Populations,32 used to predict health behaviors in homeless39 and other populations,
includes demographic variables such as those included in the current study (age, gender,
education, income) as well as social and behavioral characteristics not currently available in
MEPS. Among the variables identified in the model are social support, health beliefs, and
competing needs, as well as community-level variables such as availability of health and
social services. Research is needed to assess the impact of MI on an individual’s functioning
and how MI affects health-seeking behavior, particularly in the presence of barriers to care
such as low income and lack of dental insurance. Community-level variables, such as the
availability of dental and other health resources, must also be examined in order to put
individuals’ health behaviors and needs into context. Further, as the two-year window
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allowed in MEPS data may not be enough to examine clearly examine treatment outcomes
within the dental setting, longitudinal studies are needed to gain a clearer picture about the
impact of individual- and community-level factors on effectiveness of treatment.

Friedlander and colleagues have written concise reviews concerning of the identification and
dental management of patients with various mood and anxiety disorders.3–8 Including
questions on the health history about these MI conditions will help open communication
between dentists and their patients about the patients’ needs. In addition, resources are
currently being developed to help dental providers better understand and care for adults and
children with MI.40 Careful review of the patient’s health history, including current use of
psychotropic medications (i.e., medications used to treat depression, anxiety, and/or
attention disorders) and treatment by a mental health professional, is critical to determine a
patient’s particular needs.28

Similar to other populations with special health care needs, individuals with MI are
considered by the Special Care Dentistry Association to require special treatment
considerations.41 While diagnosing and treating MI conditions falls outside the scope of
dental practice, direct communication with the patient and his or her family physician or
mental health professional can identify potential problems (e.g., severe dental fear or
mistrust of healthcare professionals) that could hamper effective dental treatment. Setting
realistic expectations for treatment goals, length of treatment, and special considerations --
such as shortening the duration of individual appointments while increasing their frequency
-- is key to addressing the increased dental needs in this vulnerable population.

CONCLUSION
The current study gives us a view of dental visits and unmet dental need in people with
mental illness at a national level. Yet, as with many studies employing secondary data,
questions still remain that are best answered with studies directed specifically towards the
population of interest. Nevertheless, individuals with MI experience more dental disease
than those without MI.14–18 The results of this study strongly suggest that current dental
service use does not fully address the dental needs of mentally ill patients.
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Figure 1. Adjusted odds ratios* for unmet dental need by most frequently reported types of
mental illness
*Adjusted for age, gender, race/ethnicity, education, income, employment, presence of
dental and medical insurance. T-bars indicate standard 95 percent confidence intervals.
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Table 1

Comparisons of dental utilization and sociodemographic variables in adults by presence and absence of at
least one mental illness (MI)

Weighted percent
(Standard Error)

MI No MI

18.1 (0.4) 81.9 (0.4) Pp

At least one dental visit in 2007 (n=7319) 46.3 (1.0) 42.2 (0.6) NS

   Non-Preventive visit only (n=907) 12.0 (0.9) 10.9 (0.5) NS

Unmet Dental Need (n=1314) 11.0 (0.6) 5.3 (0.2) <.001

Age

   21–29 13.0 (0.9) 18.7 (0.5) <.001

   30–39 17.6 (0.8) 19.1 (0.4)

   40–49 20.8 (0.9) 19.9 (0.5)

   50–59 21.3 (0.8) 17.9 (.04)

   60+ 27.3 (1.0) 24.4 (0.5)

Sex

   Male 37.0 (0.8) 50.7 (0.4) <.001

   Female 63.0 (0.8) 49.3 (0.4)

Race/ethnicity

   Non-Hispanic White 77.5 (0.9) 67.2 (0.8) <.001

   Non-Hispanic Black 8.1 (0.5) 11.9 (0.5)

   Other Non-Hispanic 4.6 (0.5) 6.8 (0.4)

   Hispanic 9.8 (0.6) 14.1 (0.6)

Education

   < High School 15.1 (0.6) 13.8 (0.4) NS

   HS/GED* 49.8 (1.1) 48.8 (0.6)

   > High School 34.6 (1.1) 36.6 (0.7)

   Missing 0.5 (0.1) 0.6 (0.1)

Employment

   Employed 65.7 (1.1) 65.4 (0.6) NS

   Unemployed 34.3 (1.1) 34.6 (0.6)

Income (percent compared to poverty level)

   High 38.4 (1.1) 43.1 (0.7) <.001

   Middle 28.7 (0.1) 31.2 (0.6)

   Low 13.9 (0.7) 12.4 (0.4)

   Poor 19.0 (0.8) 13.2 (0.4)

Dental Insurance

   Yes 40.0 (1.0) 44.8 (0.6) <.001

   No 60.0 (1.0) 55.2 (0.6)

Health insurance

   Any Private 55.6 (1.1) 56.4 (0.5) NS
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Weighted percent
(Standard Error)

MI No MI

18.1 (0.4) 81.9 (0.4) Pp

At least one dental visit in 2007 (n=7319) 46.3 (1.0) 42.2 (0.6) NS

   Non-Preventive visit only (n=907) 12.0 (0.9) 10.9 (0.5) NS

Unmet Dental Need (n=1314) 11.0 (0.6) 5.3 (0.2) <.001

   Public Only 27.3 (0.9) 27.4 (0.5)

   Uninsured 17.1 (0.8) 15.5 (0.5)

*
HS/GED = High school graduate/General Educational Development (GED) degree
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