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Oral health disparities are most pronounced
among socioeconomically disadvantaged and
racial-minority groups in the United States.1 A
social gradient in adult self-reported oral health
has been documented in this country and
others,2,3 illustrating that poor oral health is
attenuated by higher levels of income and
education. Similar social gradient patterns have
been found using more-objective indicators of
oral health as well, including periodontal disease,
gingival bleeding, and loss of attachment of tissue
supporting teeth, after sociodemographics were
controlled.2,4–6 Studies have also shown that
Black adults have worse oral health when com-
pared with Whites across several dimensions of
oral health.6–12 Although research supports that
lower socioeconomic status (SES) adults dispro-
portionately bear the burden of oral disease,13 it
is unclear how social stratification contributes to
poor oral health, especially among racial minor-
ities. Income and education do not fully explain
racial disparities in oral health, and research on
disparities in general health suggests that there
are additional likely causes.6

Most prior oral health research has focused
primarily on biological and behavioral health
risk factors. Recently, researchers have been
exploring the psychosocial determinants of oral
health in an effort to better understand and
address the processes underlying documented
inequities.14–16 A small but growing body of
research has explored the associations between
oral health and select psychosocial factors that
may influence biological processes and health
behavior, such as depressive symptoms,17–20

different types of stress,21,22 and various neigh-
borhood characteristics.12,23,24 Few studies have
explored any positive psychosocial resources,
like self-esteem.25 Collectively, these studies have
shown that experiencing depressive symptoms,
higher levels of stress, and living in disadvan-
taged neighborhoods are each positively associ-
ated with worse oral health outcomes. However,
many of these studies are limited by small,
nonrepresentative samples. An additional gap in

the literature is the failure to explore several
possible types of both positive and negative
psychosocial factors. For instance, no studies
have examined how mastery (extent to which
individuals believe they have control over as-
pects of their life) or religiosity might relate to
oral health. Therefore, we sought to determine
whether multiple individual psychosocial
stressors and resources are associated with self-
rated oral health in a large national sample of
Black American, Caribbean Black, and non-
Hispanic White adults.

The conceptual framework for this analysis
was derived from epidemiological theories of
the social production of disease, which posit
that individuals’ relative economic and social
positioning—that is, their race/ethnicity, gen-
der, and SES—determine their exposure to
health-damaging stressors as well as their ac-
cess to resources that can help them avoid risks
or minimize the impact of disease.26–28 Risk
factors and resources can be either ongoing or
acute and can occur at both the individual and
neighborhood levels. All of these factors should
be considered as providing the context of an
individual’s life circumstances, and exposures can

vary by SES. Low SES often exposes individuals
to more stressors (such as material hardships,
financial worries, discrimination, an unsafe
neighborhood, unemployment, housing and
transportation problems) and access to fewer
resources (such as money for goods and services,
community and institutional supports) with
which to cope.29

Given past research findings, we hypothe-
sized that there may be associations between
self-rated oral health perceptions and psycho-
social stressors and resources: (1) adults with
lower levels of both income and education
and who are racial minorities regardless of
income and education levels will be more likely
than their higher-income and more-educated
counterparts to report fair or poor oral health
status; (2) adults exposed to each potential
stressor will be more likely to report fair or
poor oral health status; and (3) adults with
access to each potential resource will be less
likely to report fair or poor oral health
status. We further hypothesized that access
to psychosocial resources would help
attenuate the negative effects of exposure to
stressors.

Objectives. We sought to better understand the determinants of oral health

disparities by examining individual-level psychosocial stressors and resources

and self-rated oral health in nationally representative samples of Black Ameri-

can, Caribbean Black, and non-Hispanic White adults.

Methods. We conducted logistic regression analyses on fair or poor versus

better oral health using data from the National Survey of American Life (n=6082).

Results. There were no significant racial differences. Overall, 28% of adults

reported having fair or poor oral health. Adults with lower income and less than

a high school education were each about 1.5 times as likely as other adults

to report fair or poor oral health. Higher levels of chronic stress, depressive

symptoms, and material hardship were associated with fair or poor oral health.

Adults living near more neighborhood resources were less likely to report fair or

poor oral health. Higher levels of self-esteem and mastery were protective, and

more-religious adults were also less likely to report fair or poor oral health.

Conclusions. Social gradients in self-rated oral health were found, and

they have implications for developing interventions to address oral health

disparities. (Am J Public Health. 2010;100:S246–S255. doi:10.2105/AJPH.

2009.167783)

RESEARCH AND PRACTICE

S246 | Research and Practice | Peer Reviewed | Finlayson et al. American Journal of Public Health | Supplement 1, 2010, Vol 100, No. S1



METHODS

Data for this analysis came from the National
Survey of American Life (NSAL), which was
conducted by the Program for Research on
Black Americans at the University of Michi-
gan’s Institute for Social Research. The NSAL
builds upon the Program for Research on
Black Americans’ National Survey of Black
Americans—a national probability study of
2107 self-identified Black participants aged 18
years and older interviewed in 1979 to 1980.
The National Survey of Black Americans re-
spondents were recontacted 3 times, at 8, 9,
and 12 years after initial interview, forming the
4-wave National Panel Survey of Black
Americans.30 No other study has assessed rates
of psychological distress and serious mental
problems along with a wide range of social,
political, and economic factors in a large, repre-
sentative longitudinal national sample of Blacks.

The goal of the NSAL was to investigate the
physical, emotional, mental, structural and
economic conditions of self-identified Blacks in
the United States at the beginning of the 21st
century. Special emphasis was given to mea-
suring race and ethnicity among Blacks to
capture the group’s heterogeneity.31,32 Blacks
from the Caribbean were the largest subgroup of
Black immigrants in this country around the turn
of the century, warranting attention33; their
inclusion was unique to this study. Participants
self-identified their race/ethnicity, and here we
present health information based on those racial
categories. Williams and Fenton34 noted that
research needs to be attentive to the heteroge-
neity within racial categories and there are
conceptual and methodological complexities as-
sociated with presenting health statistics by race.
Racial categories in this country traditionally
reflect a history of inequality, and race is an
important marker of that inequality and differ-
ential access to health.

The NSAL was a detailed study of mental
disorders among large, nationally representa-
tive samples of Black (3570 Black Americans
and 1621 Caribbean Blacks) and non-Hispanic
White (n=891) adults. There were 6082 adult
participants total and a 72.3% response rate
overall. The sample of Black participants was
the primary core sampling base for the whole
study, and a 4-stage national area probability

TABLE 1—Distribution of Background Characteristics, Psychosocial Stressors,

and Psychosocial Resources: National Survey of American Life (n=5493),

February 2001 to March 2003

Unweighted No. (Weighted % 6SE) Mean 6SE (Range)

Self-rated oral health

Fair or poor 1537 (28.08 61.57)

Good, very good, or excellent (ref) 3956 (71.92 61.57)

Model 1: background

Age, y

18–29 1302 (23.29 61.77)

30–44 1969 (34.75 61.21)

45–59 1314 (24.96 61.21)

> 59 908 (17.00 61.16)

Education

Less than high school 1218 (19.41 61.5)

High school diploma or more (ref) 4275 (80.59 61.5)

Gender

Men 2107 (46.29 61.2)

Women (ref) 3386 (53.71 61.2)

Income, $

£ 12 000 1048 (15.5 60.89)

12 001–19 999 1084 (15.8 61.1)

22 000–34 999 1106 (18.4 61.2)

35 000–53 999 1116 (22.4 61.1)

> 54 000 (ref) 1139 (27.9 62.5)

Household size 2.65 60.05 (1–7)

Race/ethnicity

Black American (ref) 3247 (46.44 63.1)

Caribbean Black 1427 (3.4 60.3)

Non-Hispanic White 819 (50.16 63.3)

Model 2: psychosocial stressors

Depression

During past 12 mo 309 (6.72 60.47)

No depression (ref) 5184 (93.28 60.47)

No. material hardships 0.82 60.03 (0–8)

Employment status

Unemployed 511 (7.4 60.73)

Employed/not in labor force (ref) 4982 (92.62 60.73)

Everyday Discrimination Scale score 4.92 60.03 (1–6)

Chronic Stress score 1.56 60.04 (0–6)

Financial Stress score 3.84 60.06 (2–9)

Neighborhood crime

Frequent 1006 (15.66 61.13)

Infrequent (ref) 4487 (84.34 61.13)

Neighborhood drug problems

Drug problems exist 2068 (32.25 61.8)

Few drug problems (ref) 3425 (67.75 61.8)

Continued
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sample frame design with a special supplement
for Caribbean Black adults was used.31,35 The
non-Hispanic White sample was a representative
sample of Whites that lived in census tracks with
10% or greater Black population (representing
about14% of the total White population).36 Data
were collected between February 2001 and
March 2003, with 86% of interviews conducted
face-to-face (computer assisted) and 14% con-
ducted entirely or partially via telephone.31 In-
terviewers were race matched with participants
for data collection.31,32 Additional details about
the study sample and methodology are available
elsewhere.31,32,35,37,38

The NSAL collected information about
multiple types and sources of individual-level
psychosocial stressors and resources, thus pro-
viding a unique opportunity to explore the
relationships of these factors on adults’ oral
health perceptions.

Measures

The dependent variable was adults’ self-
rated oral health status. A single global question
about perceived oral health was included in
the NSAL: ‘‘How would you rate the overall
condition of your teeth, mouth, and gums at
the present time?’’ The responses were dichot-
omized into those who perceived their oral
health to be fair or poor versus good, very good,
or excellent (reference). Typically, this variable
has been defined as a dichotomy,2,5,12,21,25,39

although we examined alternate definitions be-
fore using the dichotomy in our study.

Self-rated oral health is used frequently in
many national health surveys when clinical
evaluations are too costly and has been shown
to be a valid and useful summary indicator of

overall oral health status.40 Most adult valida-
tion studies have been conducted with samples
of older adults, and findings indicate this mea-
sure is fairly stable over time41 and positively
associated with clinical assessments of dental
status and other measures of perceived oral
health functioning and quality of life.39,42–46

Consistent with hypothesized relationships
to oral health, 3 models of independent vari-
ables were examined: sociodemographic back-
ground characteristics, psychosocial stressors,
and psychosocial resources.

Background characteristics. Sociodemo-
graphic information included: age, gender,
education, income, household size, and race/
ethnicity. Age was a continuous variable.
Women were the reference group for gender.
Education was dichotomized as less than a high
school education completed or high school
graduate or more (reference group). Annual
family income was grouped into quintiles: less
than or equal to $12000, $12001 to 19999,
$20000 to 34999, $35000 to $53999,
and $54000 and greater (reference group).
Household size was included as a continuous
variable to adjust for per capita material re-
sources. Participants self-identified their race/
ethnicity, which included Black Americans
(reference group), Caribbean Blacks, and non-
Hispanic Whites.

Psychosocial stressors. Major depressive dis-
order in the last 12 months was defined by the
Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, criteria and was
assessed with the slightly modified World Men-
tal Health Composite International Diagnostic
Interview (CIDI).47,48 The CIDI is a comprehen-
sive instrument developed for use in research by

trained lay interviewers to measure the preva-
lence and severity of mental disorders.

Respondents answered whether they expe-
rienced 8 specific material hardships in the
last12 months.49 Sample items include ‘‘couldn’t
meet basic expenses,’’ ‘‘couldn’t afford day care
or babysitting,’’ and ‘‘had telephone discon-
nected.’’ Affirmative answers were counted to
create a continuous measure, with higher scores
reflecting more hardships experienced in the past
year. The Cronbach a for this scale was 0.79.

Employment status was dichotomized into
those who were working for pay or not in the
labor force (reference group) versus those who
were unemployed but wanted to work.

The Everyday Discrimination Scale50 was
used to measure the frequency of chronic, rou-
tine experiences of unfair treatment. The original
scale includes 9 items, such as ‘‘I am treated
with less courtesy than other people,’’ ‘‘I some-
times receive poorer service than other people,’’
and ‘‘I am called names or insulted,’’ with a 6-
point response scale (6=almost every day, 5=at
least once a week, 4=a few times a month, 3=a
few times a year, 2=less than once a year, and
1=never). A10th item, being followed around in
stores, was added, and the 10 items were
averaged so that higher average scores reflected
greater frequency of experiences of discrimina-
tion in the past year. Other studies have included
this 10th item previously,51 and including it in
this study improved the Cronbach a slightly. The
Cronbach a was 0.89 in this sample.

Respondents reported whether they had
experienced any of 10 different chronic
stressors in the last month.52 Sample stressors
included problems with health, money, job,
police, or family. Affirmative answers were
counted to create a continuous measure, with
higher scores reflecting a greater number of
stressors experienced in the past month.

Two survey questions were combined to
reflect the impact of economic stress on the
individual.52 One item assessed the difficulty in
meeting monthly payments for bills (responses
ranged from 1, extremely difficult, to 5, not
difficult at all). The other item assessed the extent
to which the individual worried that their total
income would not be enough to meet the family’s
expenses and bills (responses were1, a great deal,
to 4, not at all). Items were reverse coded and
summed so that higher scores reflected a greater
negative impact of financial stress.

TABLE 1—Continued

Model 3: psychosocial resources

Self-Esteem Scale score 16.07 60.04 (4–24)

Mastery Scale score 18.49 60.09 (7–28)

Church attendance

Regular 2101 (34.38 61.34)

Less than once per week (ref) 3392 (65.62 61.34)

Importance of religion scale score 3.53 60.04 (1–4)

No. neighborhood resources 4.7 60.11 (0–7)

Note. Higher scores on the Everyday Discrimination, Chronic Stress, and Financial Stress scales reflect higher levels of
perceived discrimination and stress. Higher scores on the Self-Esteem, Mastery, and Importance of Religion scales reflect
higher levels of each respective variable.
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TABLE 2—Distribution of Sample Background Characteristics, Psychosocial Stressors, and Psychosocial Resources, by Self-Rated Oral Health

Status: National Survey of American Life, February 2001 to March 2003

Fair or Poor Oral Health (n = 1537) Good, Very Good, or Excellent Oral Health (n = 3956)

Unweighted No.

(Weighted %) Mean (SE)

Unweighted No.

(Weighted %) Mean (SE) P

Model 1: background

Age, y <.001

18–29 235 (14.41) 1067 (26.75)

30–44 480 (31.77) 1489 (35.91)

45–59 460 (31.66) 854 (22.34)

> 59 362 (22.17) 546 (14.99)

Education <.001

Less than high school 519 (31.05) 699 (14.87)

High school diploma or more (ref) 1018 (68.95) 3257 (85.13)

Gender NS

Men 583 (50.73) 1524 (44.56)

Women (ref) 954 (49.27) 2432 (55.44)

Income, $ <.001

£ 12 000 406 (22.24) 642 (12.8)

12 001–19 999 387 (21.62) 697 (13.48)

22 000–34 999 296 (19.19) 810 (18.14)

35 000–53 999 264 (20.39) 852 (23.21)

> 54 000 (ref) 184 (16.56) 955 (32.37)

Household size 2.55 (0.08) 2.69 (0.05) NS

Race/ethnicity NS

Black American (ref) 1000 (48.73) 2247 (45.55)

Caribbean Black 316 (2.85) 1111 (3.62)

Non-Hispanic White 221 (48.42) 598 (50.84)

Model 2: psychosocial stressors

Depression <.001

During past 12 mo 133 (12.76) 176 (4.37)

No depression (ref) 1404 (87.24) 3780 (95.63)

No. material hardships 1.3 (0.1) 0.63 (0.03) <.001

Employment status .003

Unemployed 180 (11.63) 331 (5.71)

Employed/not in labor force (ref) 1357 (88.36) 3625 (94.29)

Everyday Discrimination Scale score 4.84 (0.03) 4.95 (0.03) <.001

Chronic Stress score 2.02 (0.06) 1.38 (0.04) <.001

Financial Stress score 4.36 (0.12) 3.63 (0.06) <.001

Neighborhood crime <.001

Frequent 357 (23.38) 649 (12.65)

Infrequent (ref) 1180 (76.62) 3307 (87.35)

Neighborhood drug problems <.001

Drug problems exist 700 (42.67) 1368 (28.18)

Few drug problems (ref) 837 (57.33) 2588 (71.82)

Model 3: psychosocial resources

Self-Esteem Scale score 15.46 (0.09) 16.3 (0.04) <.001

Mastery Scale score 17.31 (0.12) 18.96 (0.12) <.001

Continued
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Potential individual-perceived neighbor-
hood characteristic stressors were captured in
2 survey questions concerned with aspects of
safety of the living environment.

The individual’s perceived frequency of
problems with neighborhood safety (such as
muggings, burglaries, or assaults) was
assessed.52 Possible response options included
very often, fairly often, not too often, hardly ever,
and never. The ‘‘very often’’ and ‘‘fairly often’’
responses were combined to create a dichoto-
mous variable that indicated more frequent
occurrence of neighborhood crime.

The second neighborhood safety item fo-
cused on the individual’s perception of the sale
and use of drugs as a potential problem.52 The
4 possible response categories ranged from 1
(very serious) to 4 (not serious at all). Responses
that drugs were a ‘‘very serious’’ or ‘‘fairly
serious’’ problem were combined to create a
dichotomous variable indicating whether drugs
were problematic.

Psychosocial resources. Positive perceptions
about one’s self (high self-esteem, feelings of
mastery) and a prominent role of religion in
one’s life may offer protective psychological
resources to adults dealing with stressful life
circumstances.

We used the Rosenberg Self-Esteem Scale,53

a validated measure using 10 items assessed on
a 4-point scale (1=strongly agree, 4=strongly
disagree), to assess global self-worth. Sample
items include ‘‘All in all, I feel that I am a failure’’
and ‘‘I feel that I have a number of good
qualities.’’ Appropriate reverse codings were
done before summing items, with higher scores
reflecting greater self-esteem. The Cronbach a
was 0.48 in this sample.

We used Pearlin’s Mastery Scale,54 a vali-
dated 7-item scale with 4-point response options
(1=strongly agree, 4=strongly disagree), to

assess the degree to which individuals believed
they had control over aspects of their life.
Items were summed to create a scale score, with
higher scores reflecting greater sense of mastery.
Sample items include ‘‘There is really no way I
can solve some of the problems I have’’ and ‘‘What
happens to me in the future mostly depends on
me.’’ The Cronbach a was 0.59 in this sample.

We assessed the frequency of attendance at
religious services.52 Possible response categories
included nearly every day (4 or more times
a week), at least once a week (1–3 times), a few
times a month (1-3 times), a few times a year, or
less than once a year. A dichotomous variable
was created to reflect regular church attendance,
with regular attendance defined as once per
week or more versus less frequently (reference).

The importance of religion scale55 was con-
structed as the average across 5 items, with
a 4-point scale (1=very important, 4=not im-
portant at all). Items were reverse coded so
that higher scores reflected greater importance
placed on religion. A sample item is ‘‘How
important is religion in your life?’’ This scale
had a Cronbach a of 0.80 in this sample.

We assessed neighborhood resources56 by
asking respondents to indicate whether they lived
in proximity to 7 different neighborhood re-
sources, such as public libraries, banks, parks,
and medical services. Affirmative responses
were counted to create a continuous variable, and
higher scores reflected living near more re-
sources. The Cronbach a was 0.79 in this sample.

Analyses

All analyses were conducted with SAS ver-
sion 9 (SAS Institute Inc, Cary, NC) using
statistical procedures that accounted for the
complex sampling methods and weighting of
the NSAL. Weighting was used to adjust for
disproportionate sampling, nonresponse, and

the sociodemographic characteristics of the
sample. In particular, the Caribbean Black
subsample was oversampled. The final sample
size of those with no missing data was 5493.
Most variables had very few missing data (less
than 1% because of refusal to respond, and
3% or fewer were missing responses for any
given variable), but there was a slightly higher
proportion of missing data for the dependent
variable.

Weighted frequency distributions and corre-
lations for each variable were explored and
descriptive statistics tabulated for the overall
sample and by race. Bivariate relationships
between each independent variable and self-
rated oral health status were assessed with
logistic regressions. Nested logistic regression
models examined the effects of background
sociodemographic characteristics, psychosocial
stressors, and psychosocial resources. Each
model of variables was entered successively to
explore the extent to which exposure to addi-
tional stressors intensified likelihood of report-
ing fair or poor oral health and whether access
to resources attenuated the effect of the potential
stressors. Diagnostic statistics (tolerance) were
examined for each of the models to test for
potential multicollinearity issues, which were not
found. All variables were recoded so that hy-
pothesized stressors yielded an odds ratio (OR)
greater than 1, to indicate an increased odds of
fair or poor oral health, and an OR less than1for
potential resources, to indicate a lower likeli-
hood of fair or poor oral health.

RESULTS

Table 1 presents the characteristics of the
final study sample used in this analysis and
summarizes the distribution of psychosocial
stressors and resources. A wide age range of

TABLE 2—Continued

Church attendance <.001

Regular 541 (27.49) 1560 (37.07)

Less than once per wk (ref) 996 (72.51) 2396 (62.93)

Importance of Religion Scale score 3.49 (0.04) 3.55 (0.04) NS

No. neighborhood resources 4.45 (0.16) 4.8 (0.11) .006

Note. NS = nonsignificant. Higher scores on the Everyday Discrimination, Chronic Stress, and Financial Stress scales reflect higher levels of perceived discrimination and stress. Higher scores on the
Self-Esteem, Mastery, and Importance of Religion scales reflect higher levels of each respective variable.
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TABLE 3—Distribution of Sample Background Characteristics, Psychosocial Stressors, and Psychosocial Resources, by Race/Ethnicity: National

Survey of American Life, February 2001 to March 2003

Black American (n = 3247) Caribbean Black (n = 1427) Non-Hispanic Whites (n = 819)

Unweighted No.

(Weighted %) Mean (SE)

Unweighted No.

(Weighted %) Mean (SE)

Unweighted No.

(Weighted %) Mean (SE) P

Self-rated oral health NS

Fair or poor 1000 (29.47) 316 (23.52) 221 (27.11)

Good, very good, excellent (ref) 2247 (70.53) 1111 (76.48) 598 (72.89)

Model 1: background

Age, y NS

18–29 760 (25.25) 398 (32.27) 144 (20.86)

30–44 1180 (35.74) 540 (34.46) 249 (33.86)

45–59 771 (23.78) 309 (19.93) 234 (26.39)

> 59 536 (15.23) 180 (13.34) 192 (18.90)

Education .002

Less than high school 824 (23.79) 257 (20.5) 137 (15.28)

High school diploma or more (ref) 2423 (76.21) 1170 (79.5) 682 (84.71)

Gender NS

Men 1165 (44.52) 597 (53.18) 345 (47.46)

Women (ref) 2082 (55.48) 830 (46.82) 474 (52.54)

Income, $ <.001

£ 12 000 760 (19.71) 182 (12.7) 106 (11.70)

12 001–19 999 715 (18.97) 231 (13.96) 138 (12.93)

22 000–34 999 627 (19.16) 320 (20.07) 159 (17.65)

35 000–53 999 624 (20.94) 308 (20.78) 184 (23.90)

> 54 000 (ref) 521 (21.22) 386 (32.49) 232 (33.82)

Household size 2.86 (0.04) 2.90 (0.09) 2.45 (0.09) <.001

Model 2: psychosocial stressors

Depression <.001

During past 12 mo 178 (5.30) 65 (7.78) 66 (7.96)

No depression (ref) 3069 (94.69) 1362 (92.22) 753 (92.04)

No. material hardships 0.94 (0.04) 0.87 (0.08) 0.7 (0.05) <.001

Employment status <.001

Unemployed 337 (10.22) 138 (8.58) 36 (4.66)

Employed/not in labor force (ref) 2910 (89.78) 1289 (91.42) 783 (95.34)

Everyday Discrimination Scale score 4.74 (0.03) 4.66 (0.07) 5.11 (0.03) <.001

Chronic Stress score 1.76 (0.05) 1.69 (0.09) 1.35 (0.06) <.001

Financial Stress score 3.95 (0.06) 4.19 (0.14) 3.71 (0.10) .035

Neighborhood crime <.001

Frequent 647 (19.90) 254 (18.03) 105 (11.58)

Infrequent (ref) 2600 (80.10) 1173 (81.97) 714 (88.41)

Neighborhood drug problems <.001

Drug problems exist 1309 (40.16) 532 (38.01) 227 (24.54)

Few drug problems (ref) 1938 (59.84) 895 (61.99) 592 (75.46)

Model 3: psychosocial resources

Self-Esteem Scale score 16.10 (0.06) 16.34 (0.06) 16.02 (0.06) NS

Mastery Scale score 18.44 (0.09) 17.88 (0.39) 18.58 (0.16) NS

Continued
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adults (18–94 years; mean=43 years) of di-
verse SES were represented in the study.
Overall, 28% of the study sample reported
having fair or poor oral health. The distribution
of background characteristics and psychosocial
stressors and resources by oral health status
is presented in Table 2, and the distribution by
race is presented in Table 3.

Table 4 presents the estimates from the
nested multivariate logistic regression analyses.
Model 1 included all the sociodemographic
background characteristics. There were no dif-
ferences by race/ethnicity but gender differ-
ences were noted. Men were about 1.5 times
more likely to report fair or poor oral health
than were women (OR=1.48; 95% confidence
interval [CI]=1.08, 2.02; P<.05). The social
gradient was observed with income again, and
individuals in the lowest income group (earning
less than $12000 annually) were more than
3 times as likely as the highest income group
(earning over $55000 annually) to report fair or
poor oral health (OR=3.30; 95% CI=2.30,
4.73; P<.001). Adults in the next 3 higher
income groups were all still more likely to report
worse oral health than was the highest income
group. Adults with less than a high school
education were also over1.5 times more likely to
report fair or poor oral health than those with
more education (OR=1.67; 95% CI=1.30,
2.16; P<.001), and increasing age also slightly
increased the odds of fair or poor oral health.

In model 2, the same pattern of findings
across the background characteristics
remained, although the magnitude of the OR
estimates for all income groups decreased. The
income gradient was still present and signifi-
cant for all income groups, but the lowest
income group was now only about twice, rather
than 3 times, more likely to report fair or poor
oral health (OR=1.94; 95% CI=1.46, 2.58;
P<.001). Four of the psychosocial stressors

were significant in this model, and all increased
the odds of reporting fair or poor oral health.
Adults who met the criteria for depression
during the previous 12 months were more
than twice as likely to report fair or poor oral
health (OR=2.25; 95% CI=1.33, 3.81;
P<.01). Being unemployed also raised the odds
of fair or poor oral health to almost twice the
likelihood (OR=1.80; 95% CI=1.02, 3.19;
P<.05). Respondents with exposure to more
material hardships and with higher chronic-
stress scores had slightly higher odds of
reporting fair or poor oral health.

Psychosocial resources were added in model
3. The pattern of results and magnitude of OR
estimates were similar to model 2 for the
background characteristics and stressors, with
the exception of unemployment no longer
being significant. Each of the 5 psychosocial
resources was significant in this final model and
reduced the odds of fair or poor oral health
being reported. The odds were reduced the
most for those indicating regularly attending
church (OR=0.76; 95% CI=0.59, 0.99;
P<.05) and placing greater importance on
religion (OR=0.76; 95% CI=0.62, 0.93;
P<.01). Additionally, higher self-esteem and
mastery scores and living nearby more neigh-
borhood resources were also protective against
worse self-rated oral health.

DISCUSSION

Although it is clear that less advantaged
groups experience a greater disease burden;
socioeconomic markers such as income, race,
and education are often confounded, and un-
derstanding the effects of socioeconomic con-
ditions on disease prevalence can be a challenge
for health disparities research. When income
and race are considered together, the poor,
regardless of race, tend to have worse oral

health than do their nonpoor counterparts.57

However, most racial minorities in this country
are disproportionately overrepresented among
the lower socioeconomic strata. Although we
did not find racial differences in self-rated oral
health status in this study sample between non-
Hispanic Whites, Black Americans, and Carib-
bean Blacks, there were significant differences in
the distributions across racial groups for educa-
tion and income. Consistent with other stud-
ies,2,13,21 social gradients in self-rated oral health
were found by income and education, with
lower income groups being more likely to report
fair or poor oral health. The Caribbean Blacks
had the lowest crude rate of reporting fair or poor
oral health (23.52%), followed by non-Hispanic
Whites (27.11%), and Black Americans (29.47%;
Table 3), but these racial differences were not
statistically significant. Notably, those with less
than a high school education and all the lower
income categories in our study comprised signifi-
cantly higher proportions of Blacks than of Whites.

Study Implications

Importantly, previous studies have not ex-
amined how multiple individual-level psycho-
social stressors and resources might also contribute
to poorer self-rated oral health status in adults.
We found that 3 of our 8 hypothesized
psychosocial stressors increased the odds of
adults reporting fair or poor oral health,
whereas all 5 psychosocial resources reduced
the odds of fair or poor oral health. These
findings have implications for prevention, in-
tervention, and future research. There were
some differences in access to psychosocial re-
sources and exposure to stressors across racial
groups as well. Additionally, adults with fair or
poor oral health also reported higher levels
of psychosocial stressors and lower levels of
psychosocial resources compared with adults
with better self-rated oral health (Table 2).

TABLE 3—Continued

Church attendance NS

Regular 1278 (36.86) 543 (32.16) 280 (32.24)

Less than once per wk (ref) 1969 (63.14) 884 (67.84) 539 (67.76)

Importance of Religion Scale score 3.75 (0.01) 3.68 (0.04) 3.32 (0.06) <.001

No. neighborhood resources 4.92 (0.09) 5.69 (0.14) 4.43 (0.20) .019

Note. NS = nonsignificant. Higher scores on the Everyday Discrimination, Chronic Stress, and Financial Stress scales reflect higher levels of perceived discrimination and stress. Higher scores on the
Self-Esteem, Mastery, and Importance of Religion scales reflect higher levels of each respective variable.
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As noted, the psychosocial stressors that
increased the odds of fair or poor oral health
were exposure to more numerous material
hardships and other chronic stressors and
meeting the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, diagnostic
criteria for depression during the previous
12 months. Poor adults and those with greater
stress levels and less personal control are more
likely to rate their oral health as poor.21 In

one study, adults with greater depressive symp-
toms rated their own oral health worse.17 In
studies of older adults, those with more de-
pressive symptoms scored worse on oral-
quality-of-life scales,18 and among Blacks in
North Carolina, tooth loss was associated with
depressive symptoms.9 Higher perceived stress
levels among lower-income Blacks have been
associated with worse oral health ratings,58 and
recent studies show that higher levels of stress

had significant direct effects on depressive
symptoms and self-rated health.59 Primarily,
stress has been positively correlated with peri-
odontal disease in recent literature reviews.60,61

Stress and depression can be moderated to
some extent by psychological resources. Some
community-based research has found that in-
volvement in religious activities is an important
way social support is enhanced for Blacks,
and this source of support yields health bene-
fits.62 However, most oral health studies typically
do not include resource measures that assess
possible support or coping mechanisms for
stressors. One study explored active coping,
stress, and self-rated oral and general health
among adults and found that coping style was
associated with oral health.63 However, our
study is among the first to document the pro-
tective associations between self-esteem, mastery,
religiosity, and self-rated oral health.

Living environments may provide additional
exposure to stressors and supports, so neigh-
borhood characteristics are important to con-
sider. Although no stressors related to aspects
of the individual’s neighborhood were associ-
ated with self-reported oral health, respondents
who reported living near more neighborhood
resources were less likely to report fair or poor
oral health. Some recent research has found
that Blacks in poor neighborhoods were more
likely than were their nonpoor counterparts
to rate their general and oral health as fair
or poor.12 In another study, adults living in
more-disadvantaged neighborhoods were more
likely to rate their oral health as fair or poor,
report greater tooth loss, and poorer quality
of life.24 Future oral health studies should
continue to address neighborhood conditions
assessed either by the individual or observed
directly (such as at the census-track level) then
analyzed at a higher-order level. Only individual-
level information was available in the NSAL,
and the associations found here represent
a starting point for exploring how many new
psychosocial factors correlate with one aspect
of adult oral health for some racial groups in
the United States. Additional research is needed
to explore whether these relationships persist
among other racial groups and age groups
and over time. Future studies could also in-
vestigate the nature of these relationships in
more depth, possibly using different analytic
statistical approaches, such as structural

TABLE 4—Nested Logistic Regression Models for Adults’ Self-Rated Fair or Poor Oral Health

Status: National Survey of American Life, February 2001–March 2003

Model 1, OR (95% CI) Model 2, OR (95% CI) Model 3, OR (95% CI)

Background

Age, y 1.02*** (1.01, 1.03) 1.03*** (1.02, 1.04) 1.04*** (1.03, 1.05)

Less than high school education 1.67*** (1.30, 2.16) 1.52*** (1.19, 1.94) 1.42** (1.11, 1.82)

Men 1.48* (1.08, 2.02) 1.65** (1.22, 2.24) 1.49** (1.12, 1.97)

Income, $

£ 12 000 3.30*** (2.30, 4.73) 1.94*** (1.46, 2.58) 1.80*** (1.37, 2.38)

12 001–19 999 2.89*** (2.14, 3.90) 2.03*** (1.46, 2.82) 1.92*** (1.37, 2.67)

22 000–34 999 2.08*** (1.56, 2.78) 1.61** (1.21, 2.16) 1.55** (1.17, 2.07)

35 000–53 999 1.73*** (1.30, 2.30) 1.54*** (1.20, 1.96) 1.53*** (1.23, 1.93)

Household size 1.07 (0.99, 1.16) 1.06 (0.98, 1.14) 1.07 (1.00, 1.16)

Race/ethnicity

Caribbean Black 0.85 (0.63, 1.13) 0.80 (0.61, 1.04) 0.79 (0.62, 1.00)

Non-Hispanic Whites 1.03 (0.80, 1.33) 1.16 (0.88, 1.53) 0.97 (0.74, 1.26)

Psychosocial stressors

Depression during the past 12 mo 2.25** (1.33, 3.81) 1.90* (1.15, 3.14)

No. material hardships 1.21*** (1.11, 1.31) 1.21*** (1.10, 1.32)

Unemployed 1.80* (1.02, 3.19) 1.77 (1.00, 3.12)

Everyday Discrimination Scale score 0.93 (0.80, 1.07) 0.97 (0.83, 1.13)

Chronic Stress Scale score 1.19*** (1.08, 1.30) 1.15** (1.05, 1.26)

Financial Stress Scale score 1.04 (0.98, 1.10) 1.02 (0.96, 1.08)

Frequent Crime Scale score 1.28 (0.96, 1.71) 1.30 (0.96, 1.76)

Neighborhood Drug Problem Scale score 1.33 (1.00, 1.78) 1.33 (0.98, 1.80)

Psychosocial resources

Self-Esteem Scale score 0.94* (0.90, 0.99)

Mastery Scale score 0.94*** (0.92, 0.97)

Regular church attendance 0.76* (0.59, 0.99)

Importance of Religion Scale score 0.76** (0.62, 0.93)

No. neighborhood resources 0.95* (0.91, 0.99)

Note. Twenty-eight percent reported fair or poor oral health. For model 1, age and household size were continuous variables;
high school education or more, women, annual family income over $54 999, and Black American race were the reference
categories for their respective variables. For model 2, no depression during last year, employed or not in labor force, the
Everyday Discrimination scale scores, and the Stress scale scores were continuous variables; infrequent neighborhood crime
and no serious neighborhood drug problems were the reference categories for their respective variables. For model 3, self-
esteem scale scores, mastery scale scores, importance of religion scale scores, and number of neighborhood resources were
continuous variables; nonregular church attendance (less than once per week) was the reference category for its respective
variable. Higher scores on the Everyday Discrimination, Chronic Stress, and Financial Stress scales reflect higher levels of
perceived discrimination and stress. Higher scores on the Self-Esteem, Mastery, and Importance of Religion scales reflect
higher levels of each respective variable.
*P < .05; **P < .01; ***P < .001
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equation modeling, to assess mediation and
indirect effects.

There are some limitations to consider.
Surprisingly, we did not find significant racial
differences in self-rated oral health, a finding
that is inconsistent with other research on
oral health using nationally representative
samples.6 Supplemental analyses (not shown)
exploring racial differences by age and across
all levels of oral health did not yield significant
findings. Additionally, all measures in this
analysis were based on perceptions and self-
report, which are subject to recall and social
desirability biases. Further, given the NSAL
sampling methodology, the results for the
Black American and Caribbean Black samples
are nationally representative and generalizeable,
whereas the non-Hispanic White sample esti-
mates are not optimal for describing all Whites
in the country.35,38 Also, a few of the a re-
liabilities were borderline to moderate, and this
should be considered when interpreting the
results.

Nevertheless, if confirmed by future re-
search, these results have important implica-
tions for developing interventions to address
oral health disparities. Specifically, our findings
suggest the need to address stressful but re-
mediable conditions such as chronic stress,
material hardship, and depression, as well the
need to build on the protection conferred by
factors such as religious participation and
access to neighborhood resources. Oral health
is an important but often neglected component
of overall health, and many oral diseases are
largely preventable. Socioeconomic disparities
should not persist. The surgeon general has set
goals to eliminate oral health disparities, im-
prove quality of life, and promote oral health
nationwide.64 These goals echo those estab-
lished by Healthy People 2010.65,66 Effective oral
health promotion requires addressing multiple
health determinants, including ensuring access to
regular dental services. Lower-income popula-
tions report worse oral health, lower dental
service use, and experience more access bar-
riers.67 Systemic policy changes are needed to
promote access, such as including dental in all
programs and benefit packages. Policy changes
addressing socioeconomic inequities that shape
our exposure to resources and risk factors will
help improve our nation’s oral health and elim-
inate disparities.68

Conclusions

Research has yet to fully explore the poten-
tial relationships between many psychosocial
factors and aspects of oral health. Future in-
terventions to reduce oral health disparities
should address not only individual biological
and behavioral risk and protective factors, but
psychosocial factors as well. More prospective
research is needed to better elucidate the role
of various psychosocial factors and oral health
outcomes for all adults, including objective,
clinical measures.

The findings of this study partially support the
hypothesis that adults with lower levels of both
income and education, and who are racial
minorities will be more likely to report fair or
poor oral health status. No racial differences in
self-reported fair or poor oral health were found,
but there were significant differences by income
level and education. The hypothesis that adults
exposed to each potential stressor would be
more likely to report fair or poor oral health was
supported for depression, material hardships,
and chronic stress. The hypothesis that adults
with access to each potential resource would be
less likely to report fair or poor oral health and
that access to those resources would help at-
tenuate the negative effects of exposure to
stressors was supported. All 5 resources were
protective, although they did not dramatically
diminish the effects of most stressors, with the
exception of being unemployed. j
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Symptoms of depression and anxiety in relation to dental
health behavior and self-perceived dental treatment
need. Eur J Oral Sci. 2006;114(2):109–114.

20. Monteiro da Silva AM, Oakley DA, Newman HN,
Nohl FS, Lloyd HM. Psychosocial factors and adult onset
rapidly progressive periodontitis. J Clin Periodontol.
1996;23(8):789–794.

21. Sanders AE, Spencer AJ. Why do poor adults rate their
oral health poorly? Aust Dent J. 2005;50(3):161–167.

22. Dumitrescu AL, Kawamura M. Exploring the rela-
tionships between sense of hopelessness, worry, self-rated
oral health status, and behavior in a Romanian adult
population. J Contemp Dent Pract. 2009;10(2):34–41.

23. Tellez M, Sohn W, Burt BA, Ismail AI. Assessment of
the relationship between neighborhood characteristics
and dental caries severity among low-income African-
Americans: a multilevel approach. J Public Health Dent.
2006;66(1):30–36.

24. Turrell G, Sanders AE, Slade GD, Spencer AJ,
Marcenes W. The independent contribution of neighbor-
hood disadvantage and individual-level socioeconomic
position to self-reported oral health: a multilevel analysis.
Community Dent Oral Epidemiol. 2007;35(3):195–206.

25. Locker D. Self-esteem and socioeconomic disparities
in self-perceived oral health. J Public Health Dent. 2009;
69(1):1–8.

26. Link BG, Phelan J. Social conditions as fundamental
causes of disease. J Health Soc Behav. 1995;(suppl):80–94.

27. Krieger N. Epidemiology and the web of causation: has
anyone seen the spider? Soc Sci Med. 1994;39(7):887–903.

28. Krieger N. Theories for social epidemiology in the
21st century: an ecosocial perspective. Int J Epidemiol.
2001;30(4):668–677.

29. Taylor SE, Seeman TE. Psychosocial resources and
the SES-health relationship. Ann N Y Acad Sci. 1999;
896:210–225.

30. Institute of Social Research, University of Michigan.
The Program for Research on Black Americans Web site.
Available at: http://www.rcgd.isr.umich.edu/prba.
Accessed July 29, 2009.

31. Jackson JS, Torres M, Caldwell CH, et al. The National
Survey of American Life: A study of racial, ethnic, and
cultural influences on mental disorders and mental health.
Int J Methods Psychiatr Res. 2004;13(4):196–207.

32. Pennell BE, Bowers A, Carr D, et al. The develop-
ment and implementation of the National Comorbidity

Survey Replication, the National Survey of American
Life, and the National Latino and Asian American Survey.
Int J Methods Psychiatr Res. 2004;13(4):241–269.

33. Williams DR, Fenton BT. The mental health of
African Americans: findings, questions, and directions. In:
Livingston IL, ed. Handbook of Black American Health:
The Mosaic of Conditions, Issues, Policies and Prospects.
Westport, CT: The Greenwood Press; 1994:253–268.

34. Williams DR. The health of US racial and ethnic
populations. J Gerontol B Psychol Sci Soc Sci. 2005;60
(2, special issue):S53–S62.

35. Heeringa SG, Wagner J, Torres M, Duan N, Adams T,
Berglund P. Sample designs and sampling methods for the
Collaborative Psychiatric Epidemiology Studies (CPES).
Int J Methods Psychiatr Res. 2004;13(4):221–240.

36. Williams DR, Gonzalez HM, Neighbors HW, et al.
Prevalence and distribution of major depressive disorder in
African Americans, Caribbean Blacks, and non-Hispanic
Whites: results from the National Survey of American Life.
Arch Gen Psychiatry. 2007;64(3):305–315.

37. Jackson JS, Neighbors HW, Nesse RM, Trierweiler SJ,
Torres M. Methodological innovations in the National
Survey of American Life. Int J Methods Psychiatr Res.
2004;13(4):289–298.

38. Heeringa SG, Torres M, Sweetman J, Baser R. Sample
Design, Weighting and Variance Estimation for the 2001–
2003 National Survey of American Life (NSAL) Adult Sample
(Technical Report). Ann Arbor: Survey Research Center,
Institute for Social Research, University of Michigan; 2006.

39. Locker D, Wexler E, Jokovic A. What do older
adults’ global self-ratings of oral health measure? J Public
Health Dent. 2005;65(3):146–152.

40. Locker D, Miller Y. Evaluation of subjective oral
health status indicators. J Public Health Dent. 1994;54(3):
167–176.

41. Peek CW, Gilbert GH, Duncan RP, Heft MW, Henretta
JC. Patterns of change in self-reported oral health among
dentate adults. Med Care. 1999;37(12):1237–1248.

42. Locker D, Clarke M, Payne B. Self-perceived oral
health status, psychological well-being, and life satisfac-
tion in an older adult population. J Dent Res. 2000;
79(4):970–975.

43. Locker D, Slade GD. Association between clinical
and subjective indicators of oral health status in an older
adult population. Gerodontology. 1994;11(2):108–114.

44. Benyamini Y, Leventhal H, Leventhal EA. Self-rated
oral health as an independent predictor of self-rated
general health, self-esteem and life satisfaction. Soc Sci
Med. 2004;59(5):1109–1116.

45. Maupome G, Peters D, White BA. Use of clinical
services compared with patients’ perceptions of and
satisfaction with oral health status. J Public Health Dent.
2004;64(2):88–95.

46. Locker D, Miller Y. Subjectively reported oral health
status in an adult population. Community Dent Oral
Epidemiol. 1994;22(6):425–430.

47. Kessler RC, Merikangas KR. The National Comor-
bidity Survey Replication (NCS-R): background and aims.
Int J Methods Psychiatr Res. 2004;13(2):60–68.

48. American Psychiatric Association. Diagnostic and
Statistical Manual of Mental Disorders. 4th ed. Washing-
ton, DC: American Psychiatric Association; 1994.

49. Mayer SE, Jencks C. Poverty and the distribution of
material hardship. J Hum Resour. 1989;24(1):88–114.

50. Williams DR, Yu Y, Jackson JS, Anderson NB.
Racial differences in physical and mental health: socio-
economic status, stress and discrimination. J Health
Psychol. 1997;2(3):335–351.

51. Williams DR, Gonzales HM, Williams S, Mohammed
SA, Moomal H, Stein DJ. Perceived discrimination, race
and health in South Africa. Soc Sci Med. 2008;67(3):
441–452.

52. Jackson JS. Life in Black America. Newbury Park, CA:
Sage Publications; 1991.

53. Rosenberg M. Society and the Adolescent Self-Image.
Princeton, NJ: Princeton University Press; 1965.

54. Pearlin LI, Schooler C. The structure of coping.
J Health Soc Behav. 1978;19(1):2–21.

55. Idler EL, Musick MA, Ellison CG, et al. Measuring
multiple dimensions of religion and spirituality for health
research. Res Aging. 2003;25(4):327–365.

56. Schulz A, Williams D, Israel B, et al. Unfair treat-
ment, neighborhood effects and mental health in the
Detroit metropolitan area. J Health Soc Behav. 2000;
41(3):314–332.

57. National Institutes of Health. Oral Health U.S.
Bethesda, MD: US Dept of Health and Human Services,
Dental, Oral and Craniofacial Data Resource Center;
2002.

58. Sanders AE, Spencer AJ. Social Inequality: Social
inequality in perceived oral health among adults in
Australia. Aust N Z J Public Health. 2004;28(2):159–166.

59. Israel BA, Farquhar SA, Schulz AJ, James SA, Parker
EA. The relationship between social support, stress and
health among women on Detroit’s east side. Health
Educ Behav. 2002;29(3):342–360.

60. Reners M, Brecx M. Stress and periodontal disease.
Int J Dent Hyg. 2007;5(4):199–204.

61. Peruzzo DC, Benatti BB, Ambrosano GMB, et al. A
systematic review of stress and psychological factors as
possible risk factors for periodontal disease. J Periodontol.
2007;78(8):1491–1504.

62. van Olphen J, Schulz A, Israel B, et al. Religious
involvement, social support, and health among African-
American women on the east side of Detroit. J Gen Intern
Med. 2003;18(7):549–557.

63. Watson JM, Logan HL, Tomar SL. The influence of
active coping and perceived stress on health disparities in
a multi-ethnic low income sample. BMC Public Health.
2008;8:41.

64. National Institutes of Health. National Call to Action
to Promote Oral Health. Rockville, MD: National Institute
of Dental and Craniofacial Research, US Dept of Health
and Human Services; 2003.

65. People H. 2010: A Systematic Approach to Health
Improvement. Washington, DC: US Dept of Health and
Human Services; 2000.

66. People H. 2010: Midcourse Review. Washington,
DC: US Dept of Health and Human Services; 2006.

67. United States General Accounting Office. Oral
Health: Factors Contributing to Low Use of Dental Services
by Low-Income Populations. Washington, DC: US General
Accounting Office; 2000.

68. The John D. and Catherine T. MacArthur Founda-
tion Research Network on Socioeconomic Status and
Health. Reaching for a Healthier Life: Facts on Socioeco-
nomic Status and Health In The US. San Francisco:
University of California; 2008.

RESEARCH AND PRACTICE

Supplement 1, 2010, Vol 100, No. S1 | American Journal of Public Health Finlayson et al. | Peer Reviewed | Research and Practice | S255


