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Increased Risk for Oral Health Decrements 

Gregg H. Gilbert, DDS; R. Paul Duncan, PhD; Andrew M. Kulley, PhD; Raymond T. Coward, PhD; 
Marc W. Heft, DMD, PhD 

Abstract 
Objectives: Designing research to include sufficient respondents in groups at 

highest risk for oral health decrements can present unique challenges. Our 
purpose was to evaluate bias and logistics in this survey of adults at increased 
risk for oral health decrements. Methods: We used a telephone survey method- 
ology that employed both listed numbers and random dbit dialing to identi@ 
dentate persons 45 years old or older and to oversample blacks, poor persons, 
and residents of nonmetropolitan counties. At a second stage, a subsample of 
the respondents to the initial telephone screening was selected for further study, 
which consisted of a baseline in-person interview and a clinical examination. We 
assessed bias due to: (1 )  limiting the sample to households with telephones, (2) 
using predominantly listed numbers instead of random digit dialing, and (3) 
nonresponse at two stages of data collection. Results: While this approach 
apparently created some biases in the sample, they were small in magnitude. 
Specifically, limiting the sample to households with telephones biased the sample 
overall to ward more females, larger households, and fewer functionally impaired 
persons. Using predominantly listed numbers led to a modest bias toward 
selection of persons more likely to be younger, healthier, female, have had a 
recent dental visit, and reside in smaller households. Blacks who were selected 
randomly at a second stage were more likely to participate in baseline data 
gathering than their white counterparts. Comparisons of the data obtained in this 
survey with those from recent national surveys suggest that this methodology for 
sampling high-risk groups did not substantively bias the sample with respect to 
two important dental parameters, prevalence of edentulousness and dental care 
use, nor were conclusions about multivariate associations with dental care 
recency substantively affected. Conclusion: This method of sampling persons at 
high risk for oral health decrements resulted in only modest bias with respect to 
the population of interest [J Public Health Dent 1997;57(1):48-58] 
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The disproportionate burden of dis- 
ease found in certain subgroups of the 
population has focused research inter- 
ests toward a better understanding of 
its determinants. These high-risk 
groups include racial and ethnic mi- 
norities, persons of low socioeconomic 
status (SES), and the aged. For most 
racial and ethnic minorities, minority 
adults have poorer health status than 
majority groups (1,2). Similar trends 
have been observed with adults of low 
SES (3,4). Additionally, research on 

residential differences suggests that as 
a group, residents of small towns and 
rural communities often have poorer 
health, higher rates of morbidity and 
mortality, and less access to health 
services (5,6). Similar trends among 
these high-risk groups have been ob- 
served specifically with regard to oral 
health (7,8). Because these high-risk 
groups of interest constitute a minor- 
ity of the population at large, design- 
ing research to include persons who 
are representative of these groups, 

and in numbers sufficient to make 
meaningful comparisons among 
groups can present unique challenges. 

Several approaches to the recruit- 
ment of high-risk groups have been 
used. Recruitment by advertisement 
and personal contact in health faali- 
ties has been the approach used for 
many clinical studies. However, given 
that volunteers for these studies are 
stereotypically motivated, middle and 
upper SES individuals, the sample ob- 
tained often is not representative of 
persons at the highest risk for disease. 
Samples that are the most repre- 
sentative of high-risk groups are usu- 
ally derived from community-based 
approaches using probabilistic sam- 
pling stratepes. For some population 
groups, driver's license lists and 
health insurance lists provide nearly 
complete coverage (9,lO). Other stud- 
ies have used an exhaustive approach 
by enumerating all the dwelling units 
in a defined geographic area, identify- 
ing all eligible persons in that area, and 
drawing a sample of subjects from that 
list. Such an approach, however, is ex- 
tremely resource intensive. 

As an alternative, telephone sur- 
veys have now become common in 
community-based sampling (11-13). 
Telephone sampling methods can of- 
fer substantial advantages, such as 
cost savings, and approximately 95 
percent of US households have tele- 
phones (14). However, these methods 
also have potential disadvantages, 
particularly with regard to certain 
population subgroups. There can be 
substantial variation in telephone cov- 
erage by geographic region, race, and 
SES (14). Consequently, the subgroups 
that might be targeted in a given re- 
search project also might be the most 
difficult to sample by telephone. One 
approach to addressing the under- 
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coverage in low-income and minority 
households has been to supplement 
telephone sampling with additional 
lists, such as city directories of house- 
holds or with house-to-house canvass- 
ing in small areas where a substantial 
percent of low-income and minority 
persons are known to reside. HOW- 
ever, these approaches also have im- 
portant limitations, such as increased 
costs or lack of representativeness of 
the targeted populations (11,151. 

Two methods of telephone sam- 
pling are common: a random digit di- 
aling (RDD) method and the use of 
listed telephone numbers. Both ap- 
proaches offer distinct advantagesand 
disadvantages. About one-fifth to one- 
third of households with telephones 
have unlisted telephone numbers 
(12,13,16,17), and persons with un- 
listed numbers may differ in relevant 
characteristics from persons with 
listed numbers (12,131. The RDD ap- 
proach offers the advantage of con- 
tacting all working telephone num- 
bers, whether these numbers are listed 
or unlisted. However, this approach 
increases the required quantity of 
screening because RDD procedures 
result in calls to nonexistent tele- 
phones, businesses, institutions, and 
other irrelevant numbers. It is not un- 
common to have as many as five or 
more ineligible telephone numbers for 
each eligible number sampled (11). 
Using listed telephone numbers offers 
the advantage of cost efficiency, but 
has the potential to yield a biased sam- 
ple when sampled individuals in 
households with unlisted numbers 
differ substantively from those with 
listings. These disadvantages can be 
compounded in certain population 
subgroups who, in addition to having 
lower rates of telephone coverage, can 
have lower response rates to surveys 
in general (18-23). 

This study was part of a larger re- 
search project (Florida Dental Care 
Study) designed to develop a risk a s  
sessment model of oral health out- 
comes in middle-aged and older 
adults, with a special interest in under- 
standing risk in poor individuals, 
blacks, and residents of rural areas. 
Although these groups can be difficult 
to survey and recruit for research stud- 
ies, their high risk for both oral disease 
and inadequate dental care attendance 
makes research on these groups im- 
perative if continued improvements in 
oral health are to be realized. In this 

report, we describe the sampling and 
data collection methodologies that 
were employed to target these high- 
risk groups, and then we assess the 
limitations, logistics, and biases of our 
approach. An evaluation of what 
amount of bias, if any, is introduced in 
a sample because of the methodology 
used is important to understanding 
what inferences can be made from the 
sample. An evaluation of the logistics 
of the methodology also can be useful 
for investigators who are planning 
similar studies and who have an inter- 
est in the advantages and disadvan- 
tages of this approach to sampling. 

Methods 
One goal of the study was to ensure 

that a large number of persons at a 
hypothesized increased risk for oral 
health decrements would be included 
in the sample. High-riskgroupsof spe- 
cial interest were: (1) lower income 
persons, who were defined relative to 
the US poverty level using the defini- 
tion employed by the US Bureau of the 
Census (14); (2) blacks; (3) residents of 
rural areas; and (4) persons who were 
45 years old or older. The homeless 
and persons who resided in nursing 
homes, adult congregate living facili- 
ties, adult foster homes, hospices, mili- 
tary installations, or correctional facili- 
ties were excluded from the popula- 
tion of interest. Thesecriteriaexcluded 
approximately 4 percent of the 45- 
year-old and older population in the 
targeted geographic areas (24). Addi- 
tionally, because of our interest in 
tooth loss as an oral health outcome, 
only persons who had at least one 
natural tooth remaining were in- 
cluded in the population of interest. 

Four counties in north Florida were 
selected: three nonmetropolitan coun- 
ties and one metropolitan county. 
These counties were selected because 
they provide a rural-urban contrast; 
have large proportions of blacks, older 
adults, and poor individuals; are geo- 
graphically proximate; and are located 
near the administrative base for the 
project, the University of Florida. The 
metropolitan county, which is large 
geographically, contains some less 
densely populated, suburban areas. 
For this reason, only persons who re- 
sided in one of 21 urbanized zip codes 
in this county were included in the 
population of interest. Although the 
"rural" grouping used in this investi- 
gation does not conform to the defini- 

tion used by the US Bureau of the Cen- 
sus (14), the three counties that com- 
prised our "rural" sample are sparsely 
populated nonmetropolitan counties, 
wherein the total county populations 
in 1990 ranged from 10,930 to 16,569. 
One of these nonmetropolitan coun- 
ties was "all-rural" (i-e., had no towns 
of 2,500 or more residents within its 
boundaries), and the other two each 
had a place slightly larger than this 
(specifically, towns of 2,573 and 3,345 
residents). According to Census defi- 
nitions, these latter places would be 
designated "urban." 

A telephone screening methodol- 
ogy was designed; however, following 
the award of a related study of the race 
and residence differences in patterns 
of long-term care among residents 65 
years old or older in these same coun- 
ties, the screening methodology was 
modified to accommodate the needs of 
both projects simultaneously. Eligibil- 
ity criteria for both projects were that 
the respondent: (1) resided in one of 
the four counties of interest; (2) for the 
metropolitan county, resided in one of 
the urbanized zip codes; (3) was Eng- 
lish speaking; (4) was capable of en- 
gaging in a cogent telephone conver- 
sation; and (5) resided in a household, 
in contrast to a congregate facility. For 
the long-term care study, an addi- 
tional criterion was that the respon- 
dent must be 65 years old or older; the 
number of remaining teeth was not 
relevant. 

The objective of the telephone 
screening for this projected pool of 
5,000 persons (5,254 was ultimately 
the actual number) was to have ap- 
proximately 50 percent of the sample 
be residents of the metropolitan 
county and 50 percent be residents of 
the three nonmetropolitan counties, 
with about one-half being 45-64 years 
old and the other half being 65 years 
old or older. Additionally, the objec- 
tive was to have about 40 percent of 
respondents be below 150 percent of 
the US poverty level and to have about 
40 percent of respondents be black. All 
these objectives were met. 

At a second stage, the dental study 
selected a stratified random sample of 
1,800 dentate respondents for further 
study, which consisted of a baseline 
in-person interview and a clinical den- 
tal examination (Figure 1 ). Follow-up 
after the baseline session also was 
planned to allow for the longitudinal 
assessment of risk. The long-term care 
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study selected a stratified random 
sample of 1,200 respondents 65 years 
old or older for further telephone in- 
terviewing. This report is limited to 
analyses relevant to the dental study; 
consequently, dentate status and an 
age of 45 years old or older were per- 
tinent eligibility criteria. 

Dialing Methodology. A duaI sam- 
pling frame telephone screening 
methodology was used for this re- 
search. Both RDD and directory listed 
sampling were used to balance the 
greater coverage of households inher- 
ent in RDD against the greater cost 
efficiency inherent in the listed sample 
approach. This dual frame approach 
provides a means to assess the degree 
to which the use of listed numbers 
creates underrepresentation in any of 
the strata of interest, and a basis for the 
development of weights to correct for 
bias. The directory listed sample of 
residential numbers was drawn using 
fully probabilistic procedures from a 
computer file that contained all the 
numbers listed in the white pages of 
telephone directories serving the tar- 
get counties. This master file is main- 
tained and continually updated by 
Donnelley Marketing Services@; num- 
bers listed between the construction of 
these lists and the actual time of tele- 
phone screening would be classified 
as ”unlisted.” The RDD telephone 
numbers were generated, separately 
for the urban and rural strata, by com- 
puter for all telephone exchanges that 
served the target counties. To elimi- 
nate wasteful dialing, a computer pro- 
gram was used to detect duplicate 
numbers in the respective RDD and 
listed sample files, and any duplicates 
found were eliminated from the RDD 
files. Also, the pool of random num- 
bers generated was matched by com- 
puter against a file of known business 
listings by using the Yellow Pages@, 
and any known business numbers 
were eliminated. The remaining num- 
bers were then screened by computer 
using a procedure that detects non- 
working numbers electronically. 

The mix of RDD and listed sample 
varied across strata. In the rural stra- 
tum the overall sample fraction was 
large, and the pool of available un- 
listed numbers was relatively small. 
This led to greater reliance on the pool 
of directory listed numbers. In the ur- 
ban stratum the overall sampling frac- 
tion was small, and the pool of avail- 
able unlisted numbers was relatively 

FIGURE 1 
Sample Design 

Telephone screening. using Donnelley listings and RDD. to screen 
for age- and residence-eligible persons 

n=5 75d 

Persons who were 45+ and lived in target areas 
were screened for dentate status, race, and 

poverty status 

determined ineligible after 
sample identified; n=95 

dentate respondents 
n=873/1,705* 

I Black I 
n=l83/346 Y n=244/512 k- n=209/347 k- n=237/500 I.- 

n= 1 261250 n=87/186 

Not poor Not poor Not poor Not poor 
n=57/96 n=l55/304 n=63/111 n=l50/314 

*Where the sample size appears a s  a fraction, the numerator represents the number of persons 
in each stratum who participated for baseline data gathering. The denominator represents the 
total number of presumed eligible persons in the stratum. In this figure, poverty is defined as 
being below 150% of the US poverty level. 

large. Thus, in the urban stratum, a 
larger proportion of the sample was 
drawn from the RDD files. 

A computer-assisted telephone in- 
terviewing (CATI) system was used. 
The CATI program conducts online 
checks that the data being entered are 
logical and fall within the ranges al- 
lowed. CATI also ensures that ques- 
tionnaire skip patterns are executed 
properly; thus, the interviewer can de- 
vote full attention to the interview. 
Online sample control was used in 
conjunction with CATI. Online sample 
control performs many of the clerical 
tasks, such as maintaining a count of 
respondents and their characteristics, 
scheduling callbacks, executing call 
rules, and cycling and rotating calls 
through various time periods. An ex- 
tended call rule was implemented. 
Sample telephone numbers received 
up to five contact attempts if needed. 
All initial contact attempts were made 
on week nights or weekends; how- 
ever, callback appointments were 
scheduled to accommodate respon- 
dents’ time constraints. Calls were 
made during weekday hours to at- 
tempt to contact households for which 
evening and weekend contacts had 
been unsuccessful. 

A refusal conversion procedure was 
used to attempt to convince initially 
uncooperative respondents to partici- 
pate: after an initial refusal and a wait- 
ing period of typically two days, an- 
other interviewer skilled in refusal 
conversion made another attempt. 
When more than one member of a 
household was age-eligible, a “next- 
birthday” protocol was used wherein 
the household member with the next 
birth date was selected to represent 
that household. Proxies were not ac- 
cepted; only the actual respondent se- 
lected was interviewed. The telephone 
screening phase began in May 1993 
and lasted approximately three 
months. Respondents were asked up 
to 30 screening questions that queried 
sociodemographic and health infor- 
mation. The mean (SD) interview time 
was 6.9 (2.8) minutes. 

Recruitment of Subjects for Base- 
line Data Gathering. A stratified ran- 
dom sample of 1,800 dentate respon- 
dents from the pool of 5,254 respon- 
dents (3,998 of whom were dentate) 
was selected. Following a mailing of 
an introductory letter that explained 
the purpose and procedures of the 
project, attempts to contact and recruit 
these 1,800 respondents were made by 
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telephone. If the respondent could not 
be contacted by telephone (due to tele- 
phone disconnection or no answer), 
then a second letter was mailed to the 
address that the respondent provided 
during the screening survey, request- 
ing that the respondent establish con- 
tact with the study team. 

Respondents were asked to partici- 
pate for a baseline in-person inter- 
view, which typically lasted 30 min- 
utes. This interview was followed by a 
clinical dental examination, the exact 
protocol of which has been described 
previously (25-27). Examination data 
were entered in the field directly into 
portable microcomputers using soft- 
ware designed specifically for the pro- 
ject. The project successfully recruited 
873 respondents for baseline data col- 
lection, the field phase of which began 
in August 1993 and ended in April 
1994. Respondents were asked to 
come to one of 17 clinical, business, 
governmental, or senior center facili- 
ties to participate (the specific site de- 
pended on their place of residence). 
For 96 respondents in the metropoli- 
tan county who reported difficulty 
with transportation, taxicab service 
was provided at the project’s expense. 
In-home visits were provided for re- 
spondents who requested them, al- 
though only 52 of the baseline respon- 
dents did so. As tokens of apprecia- 
tion, respondents were given a I-lb 
canned ham and an engraved coffee 

cup, which had affixed a logo of the 
project and university. 

Statistical Methods. Analyses re- 
ported here were done using SAS (28) 
in the microcomputer environment 
(SAS System for Windows@, version 
3.1). Comments about statistical sig- 
nificance refer to probabilities of less 
than .05. In those instances where we 
report analyses from the 1990 US Cen- 
sus, the use of statistics is appropriate 
for those variables for which a sample 
was taken, rather than a census. The 
chi-square and Mantel-Haenszel chi- 
square trend tests were used for bi- 
variate comparisons when variables 
were nominal or ordinal, respectively. 
Analysis of variance was used for bi- 
variate comparisons when variables 
were on a continuous scale. Logistic 
regressions were used for multivariate 
assessment of bias among samples. 
Multicollinearity was measured using 
a procedure described by Belsley et al. 
(29) and further explicated by Miller 
and Farmer (30), although none ulti- 
mately was observed. 

All results used weighted estimates 
that reflected the population of inter- 
est. Because the population of the met- 
ropolitan county is large relative to 
that of the nonmetropolitan counties, 
the weights for the nonmetropolitan 
counties were scaled to force the 
weighted total to equal that obtained 
for the metropolitan sample, although 
the weights for the rural and urban 

samples were processed separately. A 
first-stage weight was used as input 
into an iterative proportional fitting 
algorithm, along with information 
from the telephone screening data and 
demographic targets. The demo- 
graphic targets were taken from spe- 
cial tabulations done by the US Bureau 
of the Census that detailed the distri- 
bution of target populations by age, 
sex, race, and poverty status (24). For 
the nonmetropolitan cases, target mar- 
ginals that reflected the population of 
each of the three nonmetropolitan 
counties also were used. Where na- 
tional data were used, weighted analy- 
ses also were conducted, and multi- 
variate analyses of the national data 
used SUDAANB software (31). 

Results 
Our presentation of results parallels 

our assessment of bias and gener- 
alizability at successive levels of analy- 
sis (Table 1). The potential for bias 
arose at two stages of data collection: 
(1 ) telephone screening-because the 
methodology of necessity is limited to 
households with telephones, because 
a predominantly listed number 
method was used, and because of re- 
fusals to participate; and (2) participa- 
tion for baseline data gathering-be- 
cause of refusals to participate or the 
inability to contact persons to request 
their participation. Consequently, we 
begin our presentation of results by 

TABLE 1 
Assessment of Bias at Consecutive Stages of Data Collection 

Stage Comparison 

Telephone 
screening 

1. Use 1990 Census data on 45-year-old and older 
persons in the four counties sampled to determine 
whether persons with telephones are different from 
those without telephones. 
2. Use 1989 National Health Interview Survey data to 
compare dental characteristics of US persons 45 years 
old and older who have or do not have telephones. 
3. Compare characteristics of persons who 
participated for the telephone screen with 
Characteristics of ageeligible persons in the four 
counties sampled, using 1990 Census data. 
4. Compare characteristics of persons who were 
identified by telephone listings with those who were 
identified by random digit dialing. 
5. Of the 1,800 dentate persons randomly selected for 
baseline participation, compare characteristics of 
those who did and did not participate for baseline 
data gathering. 

Baseline 
recruitment 

Rationale 

Limiting the sample only to households with 
telephones may bias the sample with respect to 
substantively important nondental characteristics of 
respondents. 
Limiting the sample only to households with 
telephones may bias the sample with respect to 
specific dental parameters of interest. 
Nonresponse bias, as well as limiting the sample to 
households with telephones, may substantively bias 
the sample. 

Bias may be introduced if persons with listed 
numbers differ from those with unlisted numbers. 

Bias may be introduced if persons who participated 
were different from persons who did not. 
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describing the effectivenessof the tele- 
phone screening methodology; then 
we assess bias by comparing sociode- 
mographic characteristics of house- 
holds with and without telephones 
(using county-specific Census data; 
comparison #l, Table 1); then assess 
bias by comparing the specific dental 
characteristics of households with and 
without telephones using national 
data (comparison #2, Table 1; not pos- 
sible using county-specific Census 
data); then assess bias by comparing 
characteristics of the respondents ob- 
tained using our telephone methodol- 
ogy with the "gold standard" (county- 
specific Census data; comparison #3, 
Table 11, then assess bias due to using 
a predominant ly  listed number  
method (comparison #4, Table 1); and, 
finally, we evaluate bias due to non- 
participation for the final stage of data 
collection, in-person baseline data 
gathering (comparison #5, Table 1). 

Telephone Screening Results. Fig- 
ure 2 presents results of the telephone 
screening procedures. A total of 26,892 
entities were called, of whom 5,493 
households had at least one eligible 
person. Eligibility was unknown for 
4,884 usable households, because the 
person speaking for the household re- 
fused to provide information, had a 
language barrier, or was not suffi- 
ciently cogent so that eligbility of the 
household could be determined, or be- 
cause repeated callbacks to the house- 
hold had not determined eligibility. A 
total of 8,801 households were ineligi- 
ble, of whom 983 were classified as 
such near the end of the telephone 
screening phase because target num- 
bers for the individual strata had been 
reached. Almost 18 percent of entities 
called (n=4,698) were unusable, a 
small number of whom (53 persons) 
were classified as such because a given 
household had more than one tele- 
phone and that telephone number(s) 
was not listed. 

To calculate response rate, we used 
a procedure accepted by the Council 
of American Survey Research Organi- 
zations (CASRO), which was estab- 
lished to create a uniform formula for 
measuring response rates for survey 
research (32). This conservative 
method includes estimates of the per- 
cent of the sample with unknown us- 
ability that would become usable and 
the percent of the sample with un- 
known eligibility that would become 
eligible if time were unlimited. The 

CASRO formula includes these esti- 
mates, but does not take the additional 
step of estimating the percent of the 
eligible sample with unknown coop- 
eration that would cooperate if time 
were unlimited. Thus, the denomina- 
tor is increased by these estimates, but 
the numerator is fixed. The response 
rate for the telephone screening por- 
tion of the study was67 percent for the 
nonmetropolitan counties and 62 per- 
cent for the metropolitan county. 

Comparison of Households with 
and without Telephones Using 
County-specific Census Data. To as- 
sess bias due to the inclusion of only 
households with telephones (compari- 
son #1, Table 11, we used county-spe- 
cific 1990 Census data to compare 
households with telephones to house- 
holds without telephones in the three 
nonmetropolitan counties and in 
households from the zip codes of in- 
terest in the metropolitan county of 
interest (24). Although three years had 
elapsed between telephone screening 
and the 1990 Census, and even though 
some population groups may be un- 
dercounted in the Census (33), county- 
specific Census data are the best "gold 
standard" against which to compare. 
Albeit 96 percent of households with 
at  least one person 45 years old or 

older had a telephone, persons who 
resided in households without tele- 
phones were more likely to be resi- 
dents of nonmetropolitan areas, poor, 
black, and middle-aged (45-64 years 
old). However, the subgroup with the 
lowest telephone coverage (73%) was 
the 65-year-old or older rural poor 
black subgroup. 

Because these findings from the US 
Census in these counties suggest that 
certain subgroups are sampled at a 
lower rate if the sampling methodol- 
ogy is limited to households with tele- 
phones, it is reasonable to question 
whether the respondents who are 
identified by telephone are any differ- 
ent on relevant characteristics from 
their counterparts in the same sub- 
group who do  not have a telephone. 
Because telephone coverage (and our 
sampling methodology) differed by 
age group, race, area of residence, and 
poverty status, differences between 
persons with telephones and those 
without telephones were compared 
within each of the 16 [(age group) x 
(race) x (area of residence) x (poverty 
status)] groups, using the US Census 
data. For example, characteristics of 
the middle-aged black rural poor per- 
sons with telephones were compared 
with the characteristics of the middle- 

FIGURE 2 
Results of Telephone Screening Procedure 
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aged black rural poor persons who did 
not have telephones. Four self-re- 
ported characteristics were compared: 
sex, limitation in instrumental activi- 
ties of daily living (IADL), limitation 
in activities of daily living (ADL), and 
household size. In the 1990 Census, 
IADL was measured by asking, ”Be- 
cause of a health condition that has 
lasted for six or more months, does this 
person have any difficulty going out- 
side the home alone, for example to 
shop or visit a doctor’s office?” ADL 
was measured by asking “Because of 
a health condition that has lasted for 
six or more months, does this person 
have any difficulty taking care of his 
or her own personal needs, such as 
bathing, dressing, or getting around 
inside the home?” 

These county-specific Census data 
suggest that in all but one of the 16 
groups (the 45-64-year-old rural black 
not poor group), females were more 
likely to reside in households with 
telephones (58% females in house- 
holds with telephones vs 43% females 
in households without telephones). In 
the 45-64-year-old rural black not 
poor group, femalescomprised 53 per- 
cent of households with telephones, 
compared to 60 percent of households 
without telephones. For the sex and 
household size data, statistical com- 
parisons are not appropriate because 
a census was taken. 

Including all 16 subgroups, the 
mean household size in households 
with telephones was 2.4 persons com- 
pared to 2.2 persons in households 
without telephones. The range of dif- 
ferences between the mean household 
size in households with telephones 
and households without telephones 
for the 16 groups was 0.01-0.86 (mean 
difference of 0.42). The largest differ- 
ence (0.86 persons) was observed in 
the middle-aged poor rural black 
group. 

Households without telephones 
also were more likely to have IADL- 
impaired and ADL-impaired persons. 
Ten percent of persons with tele- 
phones had an IADL difficulty com- 
pared to 17 percent of persons without 
telephones (P<.Ol). For the IADL and 
ADL variables, a sample was taken 
and statistical tests are appropriate. 
Ten percent of persons with tele- 
phones had an ADL difficulty, com- 
pared to 17percent of persons without 
telephones (P<.Ol; the identical mag- 
nitudes for ADLs and IADLs is a coin- 

cidence, not an error). Persons who 
resided in households without tele- 
phones were significantly more likely 
to have an IADL difficulty in eight of 
16 groups, significantly less likely in 
two of the groups, and there was no 
statistically significant difference in 
six of the 16 groups. Persons who re- 
sided in households without tele- 
phones were significantly more likely 
to have an ADL difficulty in seven of 
the 16 groups, and there was no statis- 
tically significant difference in the 
other nine groups. 

Therefore, we conclude from these 
county-specific Census data that, 
when the population of interest is de- 
fined as 45-year-old and older persons 
who reside in households, limiting the 
sampling strategy to include only 
households with telephones biased 
the sample overall toward more fe- 
males, larger households, and fewer 
functionally impaired persons. 

Comparison of .Households with 
and without Telephones Using Na- 
tional Dental Health Data. We are not 
aware of previous reportsof the poten- 
tial bias in specific dental parameters 
when samples are limited to house- 
holds with telephones. Recent na- 
tional data, the 1989 National Health 
Interview Survey (NHIS), makes this 
assessment possible (34). The NHIS is 
an ongoing survey conducted by the 
National Center for Health Statistics 
that uses national probabilistic sam- 
pling, and is representativeof the civil- 
ian noninstitutionalized population. 
Response rates typically exceed 95 
percent. The NHIS uses a face-to-face 
interview, in contrast to the telephone- 
administered format used for the 
screening portion of the Florida study. 
The NHIS analyses we report here 
were weighted to adjust for design ef- 
fects and different probabilities of se- 
lection, and reflect the extent to which 
the variances of estimates obtained 
from stratified and cluster sample- 
based designs differ from those of a 
simple random sample (34). 

Similar to the aforementioned find- 
ings from the US Census in the four 
counties of north Florida, 97 percent of 
households with at least one person 45 
years old or older had a telephone in 
the 1989 NHIS. Also similar to findings 
observed with the Census data, the 
NHIS respondents who resided in 
households without telephones were 
more likely to be residents of non- 
metropolitan areas, poor, black, and 

middle-aged (4564 years old). How- 
ever, for the 1989 NHIS the subgroup 
with the lowest telephone coverage 
(68%) was the middle-aged rural poor 
black subgroup. Because the two den- 
tal parameters of interest, edentulism 
prevalence and recency of last dental 
visit, also are associated with these 
characteristics, we tested the hypothe- 
sis that excluding persons in house- 
holds without telephones would bias 
the estimates of edentulism and the 
recency of last dental visit (compari- 
son #2, Table 1). The analysis of 45- 
year-old or older blacks and whites in 
the NHIS found clear differences in 
edentulism and dental attendance be- 
tween persons in households with and 
without telephones: 23 percent of per- 
sons in households with telephones 
were edentulous and 54 percent had a 
dental visit in the previous year, com- 
pared to 33 percent edentulous and 26 
percent with dental visits of those 
without telephones. Therefore, the 
NHIS data suggest that with respect to 
these two dental parameters, results 
from telephone surveys would not be 
generalizable to those without tele- 
phones. 

If the objective of a study is not to 
generalize to households without tele- 
phones, but instead to ponder the ef- 
fect on prevalence estimates by ex- 
cluding adults without telephones, the 
effect is negligible. For example, if all 
persons 45 years old or older are in- 
cluded, the percent in the NHIS sam- 
ple who are edentulous is 23 percent 
and the percent who report a dental 
visit in the previous year is53 percent. 

If only persons with telephones in 
the NHIS are included, the percent of 
edentulous individuals in the same 
age group remains at  23 percent, and 
the percent with a dental visit in the 
past year is 54 percent. Therefore, us- 
ing these national data, there is almost 
no difference in these prevalence esti- 
mates whether households without 
telephones are included or excluded. 

We next tested the hypothesis that 
bias in national estimates of eden- 
tulism and dental care recency could 
be substantive in the subgroup with 
the lowest telephone coverage, the 
middle-aged black rural poor group. 
For this subgroup, the prevalence of 
edentulism is 24 percent and the per- 
cent of persons with a dental visit in 
the previous year is 13 percent. If only 
persons with telephones in this sub- 
group are included, the edentulism 
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prevalence is 26 percent and the per- 
cent of persons with a dental visit in 
the previous year is 12 percent. Conse- 
quently, we conclude from these NHIS 
data that results are not generalizable 
to households without telephones,but 
that limiting a sample of adults 45 
years old or older to those who have 
telephones does not lead to substan- 
tively important bias with respect to 
prevalence estimates of these two den- 
tal parameters. 

Nonetheless, the purpose of most 
oral health surveys goes beyond ob- 
taining prevalence estimates. Rather, 
the purpose also might be one of un- 
derstanding the complexities of risk 
for changes in oral health, using mul- 
tivariable regression models that ac- 
count for the presence of other risk 
factors and allow for a quantification 
of the additive and/or multiplicative 
increase in risk due to the presence of 
these risk factors. For this reason, we 
compared two logistic regression 
models using the NHIS data, where 
recency of last dental visit (dental visit 
in the previous year or not) was the 
outcome of interest. The NHIS data 
also queried age, sex, level of formal 
education, poverty status, area of resi- 
dence (metro/nonmetro), and race. 
Because previous dental care utiliza- 
tion studies have identified these vari- 
ables as covariates of dental care use, 
these variables were modeled as co- 
variates in the two regression models. 
Both models included only blacks and 
whites who were 45 years old or older 
and who had at  least one remaining 
natural tooth. The first model was lim- 
ited to persons who met these criteria, 
but who also had telephones; the sec- 
ond model included all these persons, 
whether they had telephones or not. 

Results of the two regressions were 
nearly identical. Odds ratios for the 
covariates were unchanged for two co- 
variates, and did not change more 
than 5 percent for any covariate. The 
model f i t  for the first model was 71 
percent pairs concordant, and was 72 
percent for the second model. There- 
fore, the NHIS data suggest that limit- 
ing the sample to only households 
with telephones would have had no 
substantive influence on under- 
standing the multivariate influence of 
the selected covariates on dental care 
recency. 

Comparison of Telephone Screen- 
ing Respondents with Persons in the 
1990 Census. To assess bias due to 

nonresponse (as well as bias due to the 
exclusion of households without tele- 
phones), we paralleled our Census 
comparisons above by next compar- 
ing the characteristics of persons who 
participated in the screening survey 
with the persons from the Census 
(comparison #3, Table 1). We com- 
pared household size for persons 45 
years old or older. We also compared 
physical functioning (IADL and ADL) 
of the telephone screening respon- 
dents to persons in the Census from 
the four counties of interest. 

IADL and ADL comparisons were 
limited to persons 65 years old or older 
because the physical functioning 
items were asked during the Florida 
telephone screen only of persons this 
age. In the Florida telephone screen, 
IADL was measured by asking, ”In the 
past two weeks, because of a health or 
physical problem, have you had any 
difficulty preparing your meals, shop- 
ping, or doing light housework-like 
doing dishes or straightening up?” 
ADL was measured by asking, “In the 
past two weeks, because of a health or 
physical problem, have you had any 
difficulty bathing, dressing, getting 
ou t  of bed, or walking?” Conse- 
quently, while the physical function- 
ing questions from the Census and the 
telephone screen are comparable, they 
did query the items differently not 
only with respect to the actual words 
used, but also with respect to the time 
frames of reference (two weeks as 
compared to the past six months). 

Table 2 shows the results of these 

comparisons. Telephone screening re- 
spondents were more likely to reside 
in smaller households than the age-eli- 
gible population at large (consistent 
with our results from the “Compari- 
son of Households with and without 
Telephones Using County-specific 
Census Data” section earlier), al- 
though the differences were not statis- 
tically significant and do not appear to 
be substantively important. Assuming 
direct comparability between the 
IADL and ADL measures, telephone 
screening respondents were less likely 
to be IADL-impaired (also consistent 
with our previous results); however, 
ADL impairment between the two 
comparison groups was almost identi- 
cal.. 

These analyses suggest that the 
combination of nonresponse bias and 
bias due to limiting the sample to 
households with telephones resulted 
in a sample that had slightly smaller 
households. Given the potentially 
labile nature of IADL and ADL de- 
pendence (35) and the differences in 
time frame between questions in the 
Census and the Florida study, it is ex- 
pected that the prevalence of IADL 
and ADL dependence would be lower 
in the Florida study. That this was in- 
deed the case suggests that the Florida 
sample was not biased in an aberrant 
direction. The magnitude of the differ- 
ences that were observed suggest that, 
if present, the bias in the sample due 
to physical function is small. 

Evaluation of Bias Due to the Pre- 
dominant Use of Telephone Listings. 

TABLE 2 
Comparison of Telephone Screening Respondents with County-Specific 1990 

Census Data* 

Comparison 
Groups 

Telephone 
Respondents (SD) 

Metropolitan county 
Mean household sue 
% with IADL impairment 
% with ADL impairment 

Nometropolitan counties 
Mean household size 
% with IADL impairment 
% with ADL impairment 

2.2 (2.1) 
13% (11%,15%) 
14% (13%, 16%) 

2.2 (2.3) 
17% (15%, 19%) 
19% (17%, 21%) 

1990 Census 
(SD) 

2.4 (2.2) 
19% (19%, 19%) 
15% (15%, 15%) 

2.5 (1.9) 
23% (22%, 24%) 
19% (IS%, 20%) 

‘Comparisons of mean household size are for persons 45 years old or older. Comparisons of IADL 
and ADL impairments are limited to persons 65 years old or older. The wording of IADL and 
ADL questions in the telephone screen and the 1990 Census were similar, but not identical. See 
the text for further explication. Point estimates are followed by their 95% confidence intervals or 
their standard deviations in parentheses. 
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Although using listed telephone num- 
bers is less costly than RDD, the listed 
methodology can introduce bias if un- 
listed households differ from listed 
households in the population of inter- 
est. To assess potential bias due to the 
predominant use of telephone listings 
(comparison #4, Table l), we com- 
pared six self-reported characteristics 
of listed and RDD respondents: sex, 
general health status, whether the re- 
spondent had been to a dentist within 
the previous 12 months, dentate status 
(any remaining teeth or not), house- 
hold size, and age. RDD respondents 
included both listed and unlisted sub- 
sets; consequently, the comparison 
made is between the listed method 
and the RDD method, not between 
listed and unlisted numbers. Analyses 
were not subdivided into the 16 sub- 
groups used earlier because listed ver- 
sus RDD comparisons created cell 
sizes too small for reliable estimation. 

The results of these listed versus 
RDD comparisons are shown in Table 
3. Differences between the two groups 
were modest, although persons iden- 
tified using listings were significantly 
more likely to have had a dental visit 
in the previous year, and to be female, 
dentate, in better general health, older, 
and reside in smaller households. 

Evaluation of Bias Due to Nonpar- 
ticipation in Baseline Data Gather- 

ing. A total of 1,800 dentate respon- 
dents who participated in the tele- 
phone screening interview were se- 
lected randomly within strata and 
contacted to participate in the baseline 
data collection. Eight hundred seventy 
three (873) of these respondents par- 
ticipated, 707 were contacted but re- 
fused, and 125 were unreachable (usu- 
ally because of disconnected tele- 
phone service). Ninety-five respon- 
dents had died between the telephone 
screen and follow-up contact, or were 
judged ineligible because they had 
been admitted to a nursing home, 
were not at least 45 years old, had had 
all their remaining teeth extracted be- 
tween telephone screening and fol- 
low-up contact, or had moved from 
the geographic areas of interest. The 
unweighted participation rate was 51 
percent (873 divided by 1,7051, and 
presumes that none of those who were 
unreachable were ineligible. 

To quantify the association between 
participation and selected respondent 
characteristics simultaneously (com- 
parison #5, Table l), we conducted 
analyses of factors associated with 
participation status. Race was associ- 
ated with participation. Fifty-seven 
percent of blacks participated for the 
baseline phase, compared to 48 per- 
cent of whites (chi-square=12.7; 1 df; 
P<.OO1). We also conducted an un- 

TABLE 3 
Comparison of Respondents Identified Using Telephone Listings with Those 

Identified Using Random Digit Dialing* 

Respondents 

Listed 
Characteristic (n=4,580) 

Dental visit in previous year 
Has at least one natural remaining 

Sex: 70 female 
Self-reported general health 

56% (55%, 57%) 
81 % (80%, 82%) 

57% (56%, 58%) 

Excellent 21 % (20%, 22%) 
Very good 27% (26%, 28%) 
Good 27% (26%, 28%) 
Fair 16% (15%, 17%) 
Poor 9% (8%, 10%) 

tooth 

Mean household size 2.2 (1.3) 
Mean age 61.9 (1 1.7) 

Random Digit 
Dialing (n=674) P-value 

50% (46%, 54%) c.01 
79% (76%, 82%) ns 

53% (49%. 57%) C.05 

21% (18%, 24%) 
21% (18%, 24%) 

17% (14%, 20%) 
12% (9%, 15%) < .05 

2.3 (1 2) c.05 
60.0 (1 1.1) <.01 

30% (27%, 33%) 

‘Chi-square tests were used for comparisons of nominal data, Mantel-Haenszel chi-square trend 
test for ordinal data, and ANOVA Bonferroni paired comparison tests for interval data. Point 
estimates are followed by their 95% conhdence intervals or their standard deviations. 

weighted multivariate logistic regres- 
sion analysis of participation status 
(O=eligible or presumed eligible, but 
did not participate; l=eligible, and did 
participate). Race remained signifi- 
cantly associated with participation 
(odds ratio for blacks=l.5; 95% CI=1.3, 
1.91, with the other covariates taken 
into account. In the same regression, 
poverty status (below 100% of US pov- 
erty level), recency of the last dental 
visit, sex, age, area of residence, and 
self-reported general health status 
were not significantly associated with 
participation (at 50% probability level, 
model fit: % pairs correct=52%; sensi- 
tivity=31%; specificity=70%). The 
poor model fit suggests that much of 
the variation in participation was un- 
explained and/or random. 

Because the sampling weights ac- 
counted for differential participation 
between subgroups, a weighted ver- 
sion of the aforementioned regression 
is not appropriate other than to con- 
firm the quality of the weighting pro- 
cedures, and to test variables that were 
not used as part of the weighting pro- 
cedures. Odds ratios should not be sta- 
tistically different from one if weight- 
ing was adequate, and this was the 
case when the regression was repeated 
using weighted values. Self-reported 
general health status was included in 
this latter regression, although it  was 
not a variable used in the weighting 
procedure. Its parameter estimate was 
not different from one, which suggests 
that participation was not associated 
with general health status. 

Comparisons with National Den- 
tal Health Data. Assessment of bias 
must precede any assessment of gen- 
eralizability of findings from the sam- 
ple. Having addressed this former is- 
sue, we next proceeded to assess gen- 
eralizability by comparing selected 
characteristics of our sample with na- 
tional data. The more similarity we 
find between key measures in the re- 
gional sample (northern Florida) and 
comparable measures in the national 
probability sample, the more confi- 
dence we have that this regional sam- 
ple is not aberrant, and the more con- 
fidence we have that the inferences 
drawn from these regional data are 
generalizable to the larger US popula- 
tion. This assessment also amounts to 
a final assessment of whether the end 
result of several possible biases intro- 
duced by the survey methodology re- 
sulted in an aberrant sample. 
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Paralleling our comparisons of 
households with and without tele- 
phones using the 1989 NHIS data, we 
compared the prevalence estimates of 
edentulism and dental care recency in 
the Florida data to the national data 
(Table 4). Differences in edentulism 
prevalences between the Florida study 

and the national sample were statisti- 
cally significant, with the Florida sam- 
ple suggesting that the age group-spe- 
cific prevalence of edentulism is lower 
than that indicated by the national 
data. Estimates of recency of last den- 
tal visit for the dentate rural elderly 
and urban middle-aged respondents 

TABLE 4 
Comparison of Estimates from the Florida Dental Care Study 

(FDCS; n=5,254) with Estimates from the 1989 National Health Interview S w e y  
(NHIS; n=17,%9)* 

Nonmetropolitan (%) Metropolitan (%) 

Age (Years) FDCS NHIS FDCS NHIS 

Dentate 
4545  87 (85,891 80 (79,811 90 (89,911 86 (85,871 
6% 68 (65,71) 59 (57,61) 74 (72,761 69 (67,711 

Dental visit in previous year (dentate persons only) 
45-65 61 (58,641 61 (59,63) 69 (67,71) 65 (64,661 
6% 57 (54,601 63 (61,651 67 (64,701 64 (62,661 

*Comparisons were limited to blacks and whites 45 years old or older. Urban residents were 
limited to those residing in cities with populations of 250,000 to 999,999 persons. Dentate is 
defined as reporting at least one remaining natural tooth. Point estimates are followed by their 
95% confidence intervals. 

TABLE 5 
Comparisons of Logistic Regression Results of Dental Care Recency from the 
Florida Dental Care Study (FDCS; n=873 dentate baseline respondents) with 

Estimates from the 1989 National Health Interview Survey 
(NHIS; n=13,326 dentate respondents)* 

- ~~ 

Odds Ratios (95% CI) 
~~~ ~~ 

Covariate FDCS NHIS 

Urban sample (dentate persons only) 
Intercept 5.8 (2.0,16.9) 2.0 (1.6,2.4) 
Age group 1.1 (0.7, 1.7) 0.8 (0.7,O.g) 
Sex 1.2 (0.9,2.0) 1.2 (1.1,1.4) 
Race 3.2 (1.9,5.4) 2.8 (2.3,3.5) 
Poverty status 3.1 (1.6,6.2) 3.1 (2.4,4.1) 

Intercept 4.5 (1.4,14.7) 1.4 (1.2, 1.6) 
Age group 1.1 (0.7,1.7) 1.2 (1 .O, 1.3) 
Sex 1.4 (0.9,2.2) 1.3 (1.1,1.4) 
Race 3.4 (2.1,5.4) 3.5 (2.7,4.5) 
Poverty status 1.7 (1.0,2.9) 2.7 (2.2,3.2) 

Rural sample (dentate persons only) 

'Comparisons were limited to blacks and whites 45 years old or older. Urban residents were 
limited to those residing in cities with populations of 2SO,000 to 999,999 persons. Dentate is 
defined as reporting at least one remaining natural tooth. The outcome of interest is whether the 
respondent reported having had a dental visit in the previous year or not (Odd not report a 
visit, l=did). The age group variable was defined a s  k45-64 years old, 1 4 5  years old or older. 
Sex was defined as O=male, 1 =female. Race was defined as &black, l=white. Poverty status was 
defined as O=below 100% of US poverty level, l a t  or above the 100% poverty level. Point 
estimates of the odds ratios are followed by their 95% confidence intervals. 

differed significantly from compara- 
ble estimates from the national sam- 
ple. Recency estimates for the rural 
middle-aged and urban elderly of 
north Florida did not differ from com- 
parable national estimates. 

Given that the purpose of the Flor- 
ida study was to understand determi- 
nantsof dental carebehaviorsand oral 
health outcomes and not to generate 
prevalence estimates of a small gee 
graphic region, we proceeded to test 
multivariate associations between 
dental care recency and hypothesized 
determinants. Multivariate compari- 
sons were pursued by duplicating for 
the Florida sample the logistic regres 
sion of dental care recency. Parameter 
estimates and standard errors were 
converted to odds ratios and 95 per- 
cent confidence intervals to facilitate 
comparisons (Table 5). Separate mod- 
els of the national data were con- 
structed for metropolitan and non- 
metropolitan areas. Analyses for met- 
ropolitan residents were limited in the 
national sample to those who lived in 
city sizes of 250,000 to 999,999 persons 
to parallel the situation for the Florida 
sample. The confidence intervals of 
the odds ratios overlapped for each of 
the four covariates in the model b e  
tween the Florida study model and the 
NHIS, suggesting that the conclusions 
drawn from each sample regarding 
determinants of dental care recency 
would have been the same. 

Discussion 
Two strategies were used in this 

sampling methodology to substan- 
tially improve efficiency: (1) identify- 
ing respondents by telephone; and (2) 
using a predominantly listed dialing 
methodology. With regard to the first 
strategy, judging from county-specific 
Census data and from the NHIS in 
whch households with and without 
telephones were compared, persons 
who reside in households without 
telephones do differ in important den- 
tal and dentally relevant sociode- 
mographic characteristics. Therefore, 
it is unlikely that results from a dental 
sample identified by telephone will be 
generalizable to households without 
telephones. However, because house 
holds without telephones comprise 
such a small percent of the population 
at large, it is unlikely that any substan- 
tive bias in prevalence estimates of 
dental parameters will result, nor that 
dentally relevant multivariate distri- 
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butions will be affected substantively. 
In prior studies, minimal bias because 
of exclusion of households without 
telephones has been observed for most 
health-related parameters of interest 
(11,36,37), although this was not the 
case in one instance when under- 
standing the effects of health insur- 
ance coverage was the main goal of the 
research (36). Before'initiating a study, 
investigators' considerations of how 
bias can be introduced should be pa- 
rameter specific. 

Based on our analyses and depend- 
ing upon the purpose of the dental 
research project, it seems reasonable to 
intentionally limit the population of 
interest to households with tele- 
phones. In the counties targeted for 
the Florida Dental Care Study (FDCS), 
the 4 percent of the ageeligible popu- 
lation excluded because of no tele- 
phone matched the 4 percent of the 
age-eligible population excluded who 
were homeless or resided in a variety 
of institutional settings. However, 
some research designs may include 
only a subgroup with low telephone 
coverage, such as middle-aged poor 
blacks. In that case, if one of the goals 
is to generalize to that subgroup, it 
may be prudent to supplement tele- 
phone-based sampling with other 
techniques, such as enumeration of all 
dwelling units in defined geographic 
areas (e.g., Census tracts) where the 
subgroup of interest is known to be 
concentrated. 

Using a predominantly listed tele- 
phone number method apparently in- 
troduced some bias into the sample, 
although results in Table 3 suggest 
that the magnitude of bias was small. 
Respondents who had unlisted num- 
bers were more likely to have been 
younger, to be in poorer health, to re- 
side in slightly larger households, to 
be male, to be edentulous, and not to 
have had a recent dental visit. Given 
the sample design used in the Florida 
study (i.e., oversampling of selected 
telephone exchanges based on race 
and poverty characteristics), assess- 
ment of race and poverty bias due to 
the listed method was not possible. 
Psaty and colleagues (13) compared 
health behaviors and health status of 
persons who were identified by tele- 
phone listings with those identified by 
RDD. Of 23 variables compared, only 
one differed at a statistically signifi- 
cant level. Orden and colleagues (12) 
surveyed adults aged 18-30 years old 

in the Chicago area, and concluded 
that there was a bias in estimates of 
sociodemographic characteristics if 
unlisted telephone numbers were ex- 
cluded, because of different rates of 
listings among racial and sex groups. 
Fifty percent of black men and women 
had unlisted telephone numbers, com- 
pared to 11 percent for white men and 
17 percent for white women. How- 
ever, when recruitment was stratified 
according to race, sex, and education 
level, there was minimal bias. These 
findings and FDCS results in Table 3 
suggest that it is prudent to stratify 
analyses based on these factors when 
a listed number method is used exclu- 
sively or predominantly. 

Lower participation rates in health 
surveys have been observed among 
blacks when compared to whites 
(20,38-40). Quite the opposite oc- 
curred in the Florida study during 
baseline recruiting; we do not have 
information on participation rates by 
race at the telephone screening phase. 
Because we did not maintain quantita- 
tive statistics during the recruitment 
phase regarding the success of various 
strategies, we can only speculate as to 
why we were more successful at re- 
cruiting blacks. Following the sugges 
tion of others (381, we matched re- 
cruiter/interviewers on a racial basis 
for the first two months of the baseline 
recruitment stage, but abandoned this 
strategy at the request of one of the 
urban recruiter/interviewers who 
judged that this technique was actu- 
ally detrimental. We do know that 
greater success with recruitment of 
blacks was due to fewer refusals, and 
not because there were any racial dif- 
ferences in ability to contact potential 
respondents to participate for the 
baseline session. There is precedent 
for higher participation rates by blacks 
(41), while other studies have reported 
similar rates between blacks and 
whites (42,431. 

Recent community-based dental 
studies of adults in North America 
have conducted clinical examinations 
exclusively or predominantly in re- 
spondents' homes (8,44-46). This 
study used a combination of sites to 
conduct the in-person interviews and 
clinical examinations. Before the base- 
line phase of the study began, we ex- 
pected that the number of respondents 
who would request in-home visits 
would be much higher than the 6 per- 
cent that actually occurred. Conduct- 

ing a large number of the baseline ex- 
aminations at centrally located facili- 
ties led to savings in time, effort, and 
monetary costs. Further, we some- 
times found it difficult to locate resi- 
dences of respondents in remote rural 
areas because directions typically re- 
lied on nondescript landmarks. We 
found that the use of a mobile tele- 
phone was helpful, although we did 
encounter areas where reception was 
absent or inadequate. Using centrally 
located examination sites also limited 
the examination team's exposure to 
circumstances that have the potential 
to jeopardize personal safety, such as 
those which may occur when search- 
ing for and entering respondents' resi- 
dences, especially in high-crime 
neighborhoods. 

Respondents always were re- 
quested initially to come to one of the 
central examination sites, and always 
were informed that a free dental ex- 
amination, canned ham, and engraved 
coffee cup would be provided. If re- 
spondents declined to come to a cen- 
tral site, then they werealways offered 
taxicab transportation (urban respon- 
dents only) and/or a home visit. We 
had anecdotal reports during recruit- 
ment that some respondents would 
have refused a home visit had that 
been the only option, because they 
preferred to come to a central site due 
to safety concerns or embarrassment 
at the condition of their residences. 

Given sufficient resources, includ- 
ing all households is the preferred 
method of identifying the population 
of interest for health surveys. How- 
ever, analyses from the national dental 
data (1989 NHIS) suggest that only 
minimal bias is introduced in dental 
studies when households without 
telephones are excluded. Further, 
given sufficient resources, RDD is the 
preferred method to achieve unbiased 
samples. However, as findings from 
the Florida study suggest, a predomi- 
nantly listed methodology can result 
in a largely representative sample. The 
methodology used in this study suc- 
cessfully identified a large number of 
persons in groups at the highest risk 
for oral health decrements and re- 
sulted in only modestbias with respect 
to the population of interest. 
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