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Use of Clinical Services Compared with Patients’ Perceptions 
of and Satisfaction with Oral Health Status 
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Abstract . 

Objectives: To examine the relationship between rates of clinical service use 
and self-reported perception of and satisfaction with oral health status. Methods: 
Dental services provision rates were calculated using health maintenance organi- 
zation electronic data for members 55 years of age and older with at least four 
years of eligibility between 1990 and 2000. A mail survey yielded 986 responses 
(response rate=65.7%). Poisson regression was used to examine the relationship 
between service utilization rates and self-reported perception of and satisfaction 
with oral health status, controlling for age, education, sex, and marital status. 
Results: Perceptions of oral health status and levels of satisfaction with oral 
health status generally were closely associated. Greater dissatisfaction with oral 
health status and perception of poorer oral health status were associated with 
higher usage of nonpreventive dental services. Less satisfaction with oral health 
status was associated with higher restorative services usage and lowerpreventive 
services usage and slightly associated with periodontal service usage. Perception 
of a less favorable oral health status was strongly associated with higher restora- 
tive and periodontal services usage, but had only a weak association with 
preventive services usage. Conclusions: Dental plan members’ service use is 
associated with their perception of their oral health status and their level of 
satisfaction with it. Future work should seek to clarify whether opinions on oral 
health status and satisfaction are a result of clinical experiences over time or 
whether the behavior and the values associated with seeking and obtaining care 
instead shape opinions on status and satisfaction. [J Public Health Dent 
2004;64(2):88-95] 
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Research has shown various 
strengths of association between per- 
ceptions of oral health status and use 
of dental services (1,2), and between 
levels of satisfaction with oral health 
status and use of dental services (3). 
While most studies have been focused 
on lay perceptions (1,3-6), others have 
investigated how health professionals 
perceive oral health status (2,7). These 
diverse studies most commonly have 
attempted to ascertain the validity of 
such appraisals as representations of 
health care needs or health care expe- 
rience (1,2,4,5,8). The perceptions of 
oral health status and the levels of sat- 

isfaction with perceived conditions 
and clinical needs varied across age 
groups, clinical history, socioeco- 
nomic status (SES), and the level of 
sophistication of dental IQ among the 
respondents, precluding identifica- 
tion of clear-cut trends (lf5,6). 

These complex relationships have 
led authors to consider perceptions of 
health status and satisfaction with care 
as dubious representations of needs 
and experience at the individual per- 
son level. However, they have con- 
cluded that validation of perceptions 
for specified oral features did show 
promise as an adjunct to other forms 

of group-level evaluation (2,5,8,9). A 
further complicating factor is how 
other predictors of health care usage, 
such as having dental insurance, mod- 
ify the perceptions of health status and 
satisfaction. Patients’ perceptions of 
need for care does not necessarily lead 
to contacting and making use of avail- 
able resources (lo), since many other 
factors also come into play (11). 

Our research examined how per- 
ceptions of and satisfaction with oral 
health status compare with patients’ 
long-term experience with use of den- 
tal care services. Such perceptions 
may be used in preliminary assess- 
ments of oral health needs rather than 
more expensive evaluations carried 
out by dental professionals collecting 
clinical data (2). 

Methods 
Study Participants. The study 

population was made up of adult den- 
tal plan members of a large nonprofit 
managed care organization (MCO) in 
the northwestern United States, Kaiser 
Permanente Northwest (KPNW). The 
KPNW Institutional Review Board ap- 
proved the study design. KPNW’s 
members, whch number over 400,000 
(>185,000 in the dental plan) come 
from most sociodemographic levels 
and are fairly representative of the 
population in the geographic service 
region. Participants in this study 
(n=1,500) were randomly selected 
from records included in a larger 
analysis of rates of dental services pro- 
vision. Participants in the study were 
55 years of age and older. 

Research Setting. KPNW and the 
Center for Health Research (CHR) 
have a long history of conducting 
popula tion-based, publicly funded, 
public domain research (12). CHJ3 is a 
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professionally autonomous, multidis- 
ciplinary organization that conducts 
research using KPNW and KP-Hawaii 
databases in Oregon, Washington, 
and Hawaii. 

The dental professionals who serve 
KPNW patients are not KPNW em- 
ployees, but rather are salaried con- 
tract service providers. KPNW clini- 
cians have been trained to classify pa- 
tients in a standardized manner but 
may evaluate and treat patients ac- 
cording to their professional judg- 
ment. KPNW imposes no guidelines, 
quotas, or constraints on dentists, who 
remain independent professionals. 

Calculation of Service Usage 
Rates. Dental service usage rates 
(member/year) were calculated using 
administrative data (dental, medical, 
and pharmacy insurance plans) for 
members aged 55 years and older with 
at least four years of continuous dental 
plan eligibility between 01/01/1990 
and 12/31/2000.Tobeincludedinthis 
study, members were required to have 
had at least one dental visit during this 
time period. Rates of dental health care 
service usage were calculated as den- 
tal procedures per member per year. 

Survey. In 2002, a 35-question sur- 
vey was mailed to the home addresses 
of 1,500 plan members randomly se- 
lected from records included in a 
larger analysis of dental services pro- 
vision rates. Two reminder cards (at 
two-week intervals after the survey 
was mailed) were sent to the addresses 
of members who had not returned the 
survey. No incentives were offered for 
participation. 

To obtain comparable data from 
members with and without recent car- 
ies diagnoses, half of the addresses in 
the original mailing were selected 
from records of members who had at 
least one carious lesion diagnosed be- 
tween 01/01/1999 and 12/31/2000, 
and half from members who did not. 

The caries classification variable 
used in the analyses presented below 
captures this information. The survey 
was designed to assess whether cer- 
tain factors might contribute to an in- 
creased risk for xerostomia, dental car- 
ies, and tooth loss. The survey also 
solicited data on satisfaction with oral 
health status ("How satisfied are you 
with the health of your teeth and 
gums?") and perception of oral health 
("In general, how would you describe 
the health of your teeth and gums?'') 
using Likert-type scales, as well as 

some sociodemographic aspects. The 
survey items were derived from estab- 
lished instruments used in other stud- 
ies. Only selected variables are in- 
cluded in the present report. 

Statistical Methods. Poisson re- 
gression was used to examine the rela- 
tionships between dental health care 
usage rates (specifically periodontal, 
preventive, and restorative service 
rates) and two self-report measures: 
perceived oral health status (STATUS) 
and satisfaction with oral health (SAT- 
ISFACTION). These models control- 
led for age, caries classification, educa- 
tion, sex, and marital status. All analy- 
ses were performed using the SASO 
statistical software package (SAS Insti- 
tute, Cary, NC). Sample sizes vary for 
different analyses due to missing data. 

Results 
Surveys from 986 members living in 

Oregon or Washington were returned 
completed or partially completed (re- 
sponse rate=65.7%). Results presented 
here focus on the 935 individuals who 
reported that they were dentate. 
About half of the respondents in our 
analysis dataset were female (53.4%), 
and most identified themselves as 

~ _ _ _  ~ ______ 

white (90.5%) (consistent with the eth- 
nic/race mix in the Pacific Northwest). 
A small proportion of respondents 
were Hispanics (1.0%). Approxi- 
mately 47.4 percent were 55 to 64 years 
old, 30.7 percent were 65 to 75 years 
old, and 21.9 percent were 76 years 
and older. 

Our sample consisted of 47.9 per- 
cent without caries reported during 
1999-2000 and 52.1 percent withcaries 
during that time period. Our sample 
included few current tobacco users 
(6.3%0), with 39.2percent former smok- 
ers and 49.0 percent never smokers 
(5.5% of the sample did not disclose 
their smoking status). 

The mean length of eligibility in our 
analysis dataset was 9.8 years 
(SD=2.1), with about two-thirds hav- 
ing eligibility during the entire 11-year 
observation period. Most respondents 
were either satisfied (49.0%) or very 
satisfied (15.8%) with the health of 
their teeth and gums; 21.2 percent felt 
neutral about it; a few were dissatis- 
fied (11.7%) or very dissatisfied (1.4%). 
When asked to describe the health 
status of their teeth and gums, 5.7 per- 
cent of respondents considered their 
condition to be excellent, 22.1 percent 

FIGURE 1 
Mean Yearly Restorative Services Rates Associated with Stated Satisfaction with 

Oral Health Status, and with Perceived Status 
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FIGURE 2 
Mean Yearly Periodontal Services Rates Associated with Stated Satisfaction with 

Oral Health Status, and with Perceived Status 
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FIGURE 3 
Mean Yearly Preventive Services Rates Associated with Stated Ssatisfaction with 

Oral Health Status, and with Perceived Status 
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very good, 39.0 percent good, 24.7 per- 
cent fair, 6.5 percent poor, and 1.4 per- 
cent very poor. Generally, level of sat- 
isfaction with health status and per- 
ception of health status were closely 
associated . 

In Figures 1-3 we display mean 
yearly utilization rates as a function of 
perceived oral health status and oral 
health satisfaction. Beginning with 
Figure 1, we see an inverse relation- 
ship between mean number of restora- 
tive services per member per year and 
each of the two self-report measures. 
Individuals with low restoration rates 
tended to report higher satisfaction 
with their oral health and a more posi- 
tive description of their oral health 
status than those with high restoration 
rates. Likewise, mean number of peri- 
odontal services per member per year 
tended to be inversely associated with 
each of the self-report measures (Fig- 
ure 2). The mean number of preven- 
tive services per member per year, on 
the other hand, were positively associ- 
ated with perceived oral health status 
and satisfaction with oral health. Indi- 
viduals with high preventive service 
rates tended to describe their oral 
health in a positive fashion and, ac- 
cordingly, report high levels of satis- 
faction with their oral health. 

To examine these relationships 
more extensively, we used Poisson re- 
gression (Tables 1-6) to assess the sta- 
tistical significance of these effects, 
while controlling for caries classifica- 
tion and demographic variables. 
These regression models allowed us to 
determine if the observed positive re- 
lationship between, for example, SAT- 
ISFACTION and preventive service 
rates was statistically significant. In as- 
sessing this relationship in a regres- 
sion model, we simultaneously con- 
trolled for the effects of the various 
demographic variables. We also exam- 
ined in these models the relationships 
between the demographic variables 
and utilization rates. Model estimates 
for the SATISFACTION and STATUS 
variables can be interpreted as the es- 
timated ratio of mean rates for indi- 
viduals who report a given level of 
satisfaction (status) relative to indi- 
viduals reporting the next lower level 
of satisfaction (status). Hence, the esti- 
mate of the mean restoration ratio for 
individuals reporting the highest level 
of satisfaction relative to those report- 
ing neutral satisfaction in Table 1 was 
0.88 (and is the same as the estimated 
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ratio for those reporting neutral satis- 
faction relative to the lowest satisfac- 
tion level). That is, we estimated that 
those most satisfied had a mean resto- 
ration rate that was about 12 percent 
less than those reporting neutral satis- 
faction. 

As seen in Table 1, the estimated 
ratio was significantly different from 1 

tent with Figure 1, such a result sug- 
gests that after controlling for caries 
classification and demographic vari- 
ables, satisfaction remained inversely 
associated with restoration rates: 
higher satisfaction reports tended to 
coincide with lower restoration rates. 
The corresponding estimated mean 
restoration rate ratio for perception of 
oral health status was 0.79 (P<.OOOl; 
95% CI=0.72, 0.86), again providing 
evidence of a negative relationship be- 
tween restoration rates and perceived 
oral health status (Table 2). Tables 3 
and 4 present results for periodontal 
service rates, where there was evi- 
dence of a negative relationship be- 
tween perceived oral health status and 
periodontal rates (estimated mean rate 
ratio=0.78, P=.015), but only a sugges- 
tion of a negative relationship between 
oral health satisfaction and periodon- 
tal rates (estimated mean rate ra- 
tio=O.88, P=.091). Finally, Tables 5 and 
6 present the corresponding results for 
preventive service rates: a positive as- 
sociation with satisfaction (estimated 
mean rate ratio=1.07, P=.OOl) and a 
marginally significant positive asso- 
ciation with perceived oral health 
status (estimated mean rate ratio=1.05, 
P=.071). 

Estimated effects of covariates can 
also be obtained from Tables 1-6. For 
dichotomous variables (sex, caries 
classification, and marital status), esti- 
mated mean rates adjusted for model 
covariates are presented along with 
associated confidence intervals and P- 
values to test for a difference in rates 
across the two levels of each variable. 
For example, in TabIes 1 and 2 we 
observe a significant effect of sex after 
adjusting for model covariates: men 
tended to have higher restoration rates 
than females. Similarly, unmarried in- 
dividuals tended to have higher resto- 
ration rates than married individuals. 
Not surprisingly, individuals with 
identified caries during 1999-2000 had 
higher overall restoration rates during 
the entire eligibility period than those 
without caries in 1999-2000. (This was 

(P=.0005; 95% CIzO.82, 0.95). Consis- 

TABLE 1 
Regression Model for Estimation of Restorative Services Rates as a Function of 

Age, Canes Classification, Education, Sex, Marital Status, and Stated Satisfaction 
with Oral Health Status (N=886) 

~ ~~~~ 

P-value Est. Mean Restorative 
for Testing Services Rate (per Year) 

Effect Adjusted for Covariates 

Sex .0005 
Male 1.78 
Female 1.47 

No caries 1.23 
Caries 2.13 

Not married 1.72 
Married/living with partner 1.52 

Caries classification <.OoOl 

Marital status .0426 

Est. Mean Restorative 
Services Rate Ratio 

Adjusted for Covariates 

Satisfaction* .OW5 0.88 
Age+ .0251 1.07 
Education$ .84.43 1.00 

95% 
Confidence 

Interval 

(1.64, 1.94) 
(1.36, 1.58) 

(1.12,1.35) 
(1.99,2.27) 

(1.56,1.89) 
(1.42,1.63) 

(0.82,0.95) 
(1.01,1.13) 
(0.96,1.05) 

*Estimated mean yearly rate ratio for individuals reporting a given level of satisfaction with the 
health of their teeth and gums, relative to individuals at the next lower (less satisfied) level. 
Satisfaction levels: l=dissatisfied/very dissatisfied, 2= neutral, 3=very satisfied/sa&fied. 
+Estimated mean yearly rate ratio for individuals at any fixed age relative to individuals 10 years 
younger. 
+Estimated mean yearly rate ratio for individuals who have completed a given level of education, 
relative to individuals at the next lowest level. Education levels: 6=post-college work, 5=college 
graduate, 4=some college of technical school, 3=high school graduate or GED, 2=grades 9-11, 
l=grades 0-8. 

to be expected and was not particu- 
larly meaningful. We included the car- 
ies classification variable in the regres- 
sion so that the model would explicitly 
allow for a different mean restoration 
rate in those with a recent caries diag- 
nosis compared to those without a re- 
cent diagnosis.) Education results are 
presented in terms of estimated mean 
rate ratio-stimated mean rate for a 
given level of completed education 
(post-college work, college graduate, 
some college or technical school, high 
school or GED, grades 9-11, grades 
0-8) relative to the estimated mean 
rate at the next lower education level. 
We did not find any education effects 
on rates for restorative, periodontal, or 
preventive services. For age, the mean 
rate ratios refer to the ratio of the esti- 
mated mean rate for a given age, rela- 
tive to that for individuals 10 years 
younger. For comparison of restora- 
tion and preventive services rates, we 
see that older individuals (at time of 
survey) tended to have significantly 

more services than younger individu- 
als during the observation period (ra- 
tios>l.O). The opposite was observed 
for periodontal services: younger per- 
sons had more services than older per- 
sons (ratioscl.0). 

Discussion 
Our results confirmed that the lay 

public’s perceptions of oral health 
status and related satisfaction are as- 
sociated with receiving certain types 
of clinical services. The results offer 
one of the first published links be- 
tween (cross-sectional) lay percep- 
tions and the long-term use of services. 
Both the perception of oral health 
status and satisfaction were aligned 
along the expected directions with the 
type of services delivered. Overall, 
more restorative services were associ- 
ated with a greater dissatisfaction, and 
more preventive services were associ- 
ated with greater satisfaction. Also, a 
perception of a less favorable health 
status was associated with more re- 
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TABLE 2 
Regression Model for Estimation of Restorative Services Rates as a Function of 
Age, Caries Classification, Education, Sex, Marital Status, and Perceived Oral 

Health Status (N=889) 

P-value Est. Mean Restorative 
for Testing Services Rate (per Year) 

Effect Adjusted for Covariates 

Sex .0025 
Male 1.76 
Female 1.48 

No caries 1.23 
Caries 2.12 

Not married 1.71 
Married/living with partner 1.53 

Caries classification <.OW1 

Marital status .0527 

Est. Mean Restorative 
Services Rate Ratio 

Adjusted for Covariates 

Satisfaction* <.om1 0.79 
Aget .03761 1.06 
Education$ .6911 1.01 

‘Estimated mean yearly rate ratio for individuals reporting a given level of oral health status, 
relative to individuals at the next lower (poorer status) level. Status levels: l=poor/very poor, 
2= good/fair, 3=excellent/very good. 
tEstimated mean yearly rate ratio for individuals at any fixed age relative to individuals 10 years 
younger. 
$Estimated mean yearly rate ratio for individuals who have completed a given level of education, 
relative to individuals at the next lowest level. Education levels: 6=post-college work, 5=college 
graduate, 4=some college of technical school, 3=high school graduate or GED, 2=grades 9-11, 
l=grades M. 

storative and periodontal services. 
Typically, past studies looking into 

the validity of perceptions of status as 
representations of health conditions 
have relied on somewhat rigid assess- 
ments of how well lay appraisals re- 
semble normative evaluations. Many 
of these assessments resorted to calcu- 
lating the sensitivity, specificity, and 
positive and negative predictive val- 
ues of the lay appraisals in contrast 
with the normative evaluations (15,s). 
Some studies concluded that lay opin- 
ions may provide reasonably accurate 
estimates of teeth present (13-16), 
identification of prostheses (14,16,17), 
prospective tooth loss (18), periodon- 
tal status (7,16,19,20), and assorted 
dental and periodontal conditions (4). 
A few publications focused their atten- 
tion on the stated satisfactionwith self- 
reported oral health status (3). The ra- 
tionale for the latter is that a contextual 
placement of the appraisal is then fea- 
sible, providing values, expectations, 
and beliefs about what makes up 

95% 
Confidence 

Interval 

(1.62,1.91) 
(1.38,1.60) 

(1.13,1.35) 
(1.98’2.26) 

(1.56,1.88) 
(1.43,1.63) 

(0.72,0.86) 

(0.96,1.06) 
(1.00,1.12) 

healthy and diseased states (21). Jok- 
ovic and Locker (3) looked at various 
functional and appearance compo- 
nents of satisfaction, which were ana- 
lyzed alone and in conjunction with 
the larger realm of overall satisfaction. 
The bottom line is that there is general 
lack of agreement between normative 
and lay appraisals of status (4,22,23) 
and between normative appraisals 
and stated levels of satisfaction (24- 
26). This situation does not mean that 
striving to obtain valuable informa- 
tion through self-report is futile; it sug- 
gests, rather, that many of these stud- 
ies have been designed with substan- 
tially different goals and under 
diverse methodologic assumptions. 
Results derived from these studies are 
thus difficult to compare directly 
with each other and with our results. 

The most salient problem appears to 
be that many oral health features have 
been looked at in past reports. Studies 
incorporated many concepts making 
up status, including, butnot limited to, 

number of teethinthemouth(1,13-16), 
restorative status of teeth (l), restora- 
tive needs of teeth (8,22), prostheses in 
the mouth (1,14,16,17,27), perceived 
presence of periodontal disease 
(1,2,7,19,20), whether the subjects had 
been told that they had periodontal 
disease (l), experience with periodon- 
tal treatment (1,2,16), overall grading 
of oral health status (6), actual tooth 
loss and its etiology (18), and/or level 
of satisfaction with oral status (23-26), 
including function and appearance 
variables associated with stated satis- 
faction (3). Furthermore, with few ex- 
ceptions [see, e.g., Gilbert et al. (5)], 
most of the normative assessments un- 
dertaken to validate those perceptions 
were limited to one-time examina- 
tions, rather than more detailed as- 
sessments of health status. Against 
this diverse background, it is hardly 
surprising that onetime assessments 
of oral health features have led to in- 
terpretation problems when a sum- 
mary of a long history of dental events 
has been attempted. This approach to 
clinical measures supplies relatively 
weak predictors of patient perceptions 
(3). In the present research approach, 
a long-term perspective of usage of 
services would be expected to yield 
more useful information than that de- 
rived from mere cross-sectional as- 
sessments of treatment needs and dis- 
ease experience. 

We found that greater dissatisfac- 
tion with oral health status was asso- 
ciated with higher restorative services 
rates and lower preventive services 
rates. These associations are not sur- 
prising, since the usage pattern of 
more restorative services and fewer 
preventive services describes emer- 
gency-oriented attendance patterns, 
higher experience of established den- 
tal disease, or both. The lack of asso- 
ciation with periodontal service usage 
rates that we found is probably a re- 
flection of the more covert nature of 
periodontal conditions. Even though 
Glavind and Attstrom (19) indicated 
that a correct self-identification of 
periodontal conditions can be im- 
proved by guiding patients’ percep- 
tions with written instructions and in- 
struments, it remains to be determined 
whether these special evaluations 
could be similar to unaided observa- 
tions, or rather represent a unique ex- 
perience derived from a fairly artificial 
environment. 

Our findings pertaining to oral 
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TABLE 3 
Regression Model for Estimation of Periodontal Services Rates as a Function of 

Age, Caries Classification, Education, Sex, Marital Status, and Stated Satisfaction 
with Oral Health Status (N=886) 

P-value Est. Mean Periodontal 95% 
for Testing Services Rate (per Year) Confidence 

Effect Adjusted for Covariates Interval 
____ -_______ . -  

Sex .1830 
Male 0.58 (0.49,0.70) 
Female 0.50 (0.42,0.58) 

No caries 0.57 (0.49,0.68) 
Caries 0.50 (0.43,0.59) 

Not married 0.57 (0.47,0.70) 
Married/living with partner 0.50 (0.44,0.58) 

Caries classification .2671 

Marital status .3281 

Est. Mean Periodontal 
Services Rate Ratio 

Adjusted for Covariates 

Satisfaction 
Age 
Education 

~ 

.0907 0.88 (0.75’1.02) 

.0108 0.85 (0.74,0.96) 

.1736 1.07 (0.97, 1.19) 

TABLE 4 
Regression Model for Estimation of Periodontal Services Rates as a Function of 
Age, Caries Classification, Education, Sex, Marital Status, and Perceived Oral 

Health Status (N=889) 

P-value Est. Mean Periodontal 
for Testing Services Rate (per Year) 

Effect Adjusted for Covariates 

Sex .2006 
Male 0.58 
Female 0.50 

No caries 0.58 
Caries 0.50 

Not married 0.58 

Caries classification .1849 

Marital status .2590 

Married/living with partner 0.50 
Est. Mean Periodontal 

Services Rate Ratio 
Adjusted for Covariates 

Status .0153 0.78 
Age .0110 0.85 
Education .1597 1.08 

95% 
Confidence 

Interval 

(0.49,0.70) 
(0.43,0.59) 

(0.49,0.68) 
(0.42,0.59) 

(0.47,0.71) 
(0.43,0.58) 

(0.64,0.95) 
(0.75,0.96) 
(0.97, 1.19) 

health status fit expected directions, as 
well. The perception of a less favorable 
oral health status was associated with 
higher restorative and periodontal 
services usage rates. This finding 

would be expected if we assume that 
more periodontal and rehabilitative 
treatment is allocated to people in 
worse periodontal and dental condi- 
tions. These patients’ perceptions of 

health status fit with their long-term 
experience of illness. The finding that 
preventive services were associated 
with more favorable health status is 
intuitive. 

We incorporated educational level 
in our analyses as a simple proxy 
measure of SES. Educational attain- 
ment was not significant in the mod- 
els. Our sample and the KPNW popu- 
lation comprised mostly employed 
persons with health coverage in a rela- 
tively homogeneous locale; hence, it is 
not surprising that the educational at- 
tainment variable failed to identify dif- 
ferential utilization of services. Age 
was significant, however; older mem- 
bers had more restorative and preven- 
tive services than younger members, 
but fewer periodontal services. Partici- 
pants living with a partner had fewer 
restorations than members living 
alone, a result that resembled findings 
previously reported (28). In our study, 
periodontal service rates were not sig- 
nificantly different in terms of marital 
status-this in contrast to Croucher et 
al. (29), who found that marital status 
became significant as a factor in perio- 
dontitis only after adjusting for psy- 
chosocial factors and oral health risk 
behaviors. 

The present findings are not directly 
generalizable to other population 
groups, since most participants were 
dentate, white, employed, and had 
dental insurance. However, several 
methodologic considerations and 
strengths are relevant to the study. 
First, we appraised these perceptions 
within a managed-care organization, 
an environment in which access to 
care is not an important factor. Such an 
environment reduced deviations in 
perceptions due to problems in access 
to care, controlled for the sociode- 
mographic variables often con- 
founded by limitations in access to 
care, and allowed the provision of 
dental services prescribed by a dental 
clinician without the modifications 
that might be introduced by the ability 
of clients to pay at point of service. 
Second, it is only among users of den- 
tal care services that we can investi- 
gate perceptions and utilization. The 
issue of nonutilizers, which probably 
covers the entire spectrum from the 
very healthy to some of the very un- 
healthy, is an important one, but not 
one that we could address in the pre- 
sent study. Third, at the same time, our 
study design is not complicated by the 
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TABLE 5 
Regression Model for Estimation of Preventive Services Rates as a Function of 

Age, Caries Classification, Education, Sex, Marital Status, and Stated Satisfaction 
with Oral Health Status (N=886) 

P-value Est. Mean Preventive 
for Testing Services Rate (per Year) 

Effect Adjusted for Covariates _~ . .___. ... ~ __ .... _..___ ~- 
Sex .8617 

Male 2.91 
Female 2.90 

No caries 2.83 
Caries 2.98 

Not married 2.94 
Married/living with partner 2.87 

Caries classification .0644 

Marital status .4177 

Est. Mean Preventive 
Services Rate Ratio 

Adjusted for Covariates 
- . . - .. . _. - 

Satisfaction .0010 1.07 
Age <.om1 1.06 
Education ,9935 1 .oo 

95% 
Confidence 

Interval 
~. 

(2.78,3.04) 
(2.79'3.01) 

(2.71,2.95) 
(2.87,3.10) 

(2.80,3.09) 
(2.77,2.97) 

(1.03,1.11) 
(1.03, 1.09) 
(0.98, 1.02) 

TABLE 6 
Regression Model for Estimation of Preventive Services Rates as a Function of 
Age, Caries Classification, Education, Sex, Marital Status, and Perceived Oral 

Health Status (N=889) 
~ ~~ 

P-value Est. Mean Preventive 95% 
for Testing Services Rate (per Year) Confidence 

Effect Adjusted for Covariates Interval 

Sex 3083 
Male 2.92 (2.79,3.05) 
Female 2.90 (2.79,3.01) 

No caries 2.85 (2.73,2.97) 
Caries 2.97 (2.86,3.09) 

Not married 2.95 (2.81,3.10) 
Married/living with partner 2.87 (2.77,2.97) 

Caries classification ,1318 

Marital status .3662 

Est. Mean Preventive 
Services Rate Ratio 

Adjusted for Covariates 

Status 

Education 
Age 

.0707 1.05 (1.00, 1.10) 
<.om1 1.06 (1.03,1.09) 

.9622 1.00 (0.98,1.02) 

ethical and financial dilemmas inher- 
ent in including subjects who are af- 
fected by unmet treatment needs, but 
who lack adequate access to dental 
care. Fourth, generally speaking, our 

results are similar to national data. 
NHANES 111 data for 6,259 males 
20-70 years of age (75.5% of them 
white) were reported by Gibson et al. 
(6) in their appraisal of perceived oral 

health status, and the distribution of 
values in their paper is remarkably 
sirmlar to our perceived oral health 
status (excellent/very good, 29.9% 
NHANES vs 28.0% KPNW; good, 
35.9% vs 38.9%; fair, 23.0% vs 25.0%; 
and poor/very poor, 11.2% vs 8.0%). 
Finally, we acknowledge that it is not 
entirely accurate to equate utilization 
with need. Data depicting long-term 
services utilization in the absence of 
major access-to-service barriers, how- 
ever, support the tenet that courses of 
treatment prescribed and delivered in 
such an environment should closely 
resemble actual need. 

In summary, we confirmed that in- 
dividuals rate their oral health status, 
and their level of satisfaction with it, in 
a manner that is associated with the 
type and frequency of clirucal services 
they received over a long period of 
time under fairly standardized condi- 
tions. Because we conducted this ap- 
praisal using individual-level data, the 
potential to use the two clearly delim- 
ited questions on perceptions of oral 
health and satisfaction may be appli- 
cable to the individual person. Care- 
fully targeted instruments can be used 
in survey-level preliminary assess- 
ments to probe those two features less 
expensively than using dental profes- 
sionals to collect clinical data (2). We 
emphasize the "preliminary" nature 
of the assessment, since some people 
provide inaccurate information, for 
example forgetting or misrepresent- 
ing that dental visits have taken place 
at all (5). Some populations may bene- 
fit from having their perceptions taken 
into account when their oral health 
status and needs are appraised (9). 

Future work should address if and 
how the relationships found between 
specified components of the percep- 
tions and clinical services change 
when perceptions are disassembled 
into various smaller units, such as 
functional, comfort, and psychosocial 
factors (3,30). Qualitative research 
would be well suited to address this 
more detailed level of analysis. These 
approaches could be valuable to clar- 
ify the chicken-or-egg dilemma im- 
plicit in the present research are opin- 
ions on status and satisfaction a result 
of clinical experiences over time, or are 
the behavior and the values associated 
with seeking and obtaining care the 
driving influences that shape opinions 
on status and satisfaction? 
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