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Abstract: Lack of participation and response can affect the validity and generalizability
of epidemiologic surveys. Participation has decreased in recent decades, and thus there is
a need to determine reasons for and implications of this change. Usually respondents
have better health habits, and socioeconomic status and are interested in their hedlth,
being described as a “worried healthy” group. It is unclear if this explanation applies to
minorities. The Environmental Risk, Coping, and Hispanic Health Project of the Center
for Population Health and Health Disparities of UTMB, a populationbased survey
conducted in Texas City, Texas, included an interview of the randomly selected
participants and an invitation to donate blood for biologica measures. The study
represented an opportunity to compare the characteristics of participants in the initia
survey who, subsequently, provided blood sample and those who declined. In this
Capstone the hypothesis that disadvantaged and less healthy groups are less likely to
participate in serum sample collection as part of a sero-epidemiologic study was tested.
The specific ams included: to determine the percentage of respondents declining to
donate blood; to compare the characteristics of those who donated blood and those who
declined, for the whole sample and across ethnic groups; and to examine the association
with stress. We found that participation was lower than in similar surveys, with different
response rates by ethnicity. We did not find great differences between respondents and
nonrespondents, other than age, smoking habit, and perceived poor hedth. The only
factors that were maintained in a multivariate analysis were age, family income, and
smoking habit. We also found interaction between age and ethnicity, with advanced age
being related to less likelihood of nonresponse in al ethnicities except in Non-Hispanic
Blacks, where the direction was the opposite. A comparison of respondents and
nonrespondents across ethnicities showed no additional factors, with the exception of
results within US-born Hispanics. In addition to age, being a smoker and reporting poor
hedth were associated with nonresponse, while low income was associated with less
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likelihood of being nonrespondent. For al participants and across ethnicities perceived
stress did not have an association with response.
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Resear ch Plan

SPECIFIC AIMS

The decline in participation rates in epidemiologic surveys in the last decades
increases the need to identify factors influencing participation in populationbased
research. The prevalent theory that asserts that the differences between participants and
nonparticipants are predictable, with participants being healthier, part of a minority
group, and in better socioeconomic status, has recently been challenged. Additionally,
there is limited information about differences between respondents and nonrespondents
across different ethnic and cultural groups. For surveys that include, besides the initial
guestionnaire, participation in a physical examination or provision of a blood sample, the
information on participation rates and factors related to response is limited. The
Environmental Risk, Coping, and Hispanic Health Study, a populationbased survey in a
multiethnic community, presents a unique opportunity to approach the problem of
participation and response in epidemiologic studies that include blood sample collection.
The identification of factors related to nonresponse will provide information that will
help to improve the design of future research projects that include multiethnic
populations and an invitation to donate blood for serological studies.

This Capstone will use data from the epidemiologica and serological studies
conducted as part of the Environmental Risk, Coping, and Hispanic Health Study to test
whether disadvantaged and less-hedthy groups are less likely to participate in the
collection of a serum sample collection as part of an epidemiologic survey. This will be
tested through the following Specific Aims and Hypothesis:

1. To determine the percentage of nonparticipation (nonresponse) in the blood
collection stage of the survey, defined as response to the initia interview but failure to
provide of ablood sample for analysis of stress biomarkers.

2.- To compare the demographic, health risks and behaviors, and disease profile
of those who donated a blood sample and those who declined participation
(nonrespondents) in blood sample collection.

Hypothesis 1: Nonresponse in the serological survey is associated with being less
healthy, having a less healthy life-style, and having low socioeconomic status.

3. To examine the influence of ethnicity on response to the invitation to donate
blood.

Hypothesis 2: The factors related to nonresponse in the serological surveywill
vary by ethnicity.



4. To analyze the independent relationship between stress and participation in the
blood sample collection.

Hypothesis 3: A high stress score is associated with a greater percentage of
nonresponse in the serologic survey.

BACKGROUND AND SIGNIFICANCE

I ntroduction

Population-based research has been seen as one of the most powerful tools to use
to obtain valid estimates of the prevalence of risk factors, certain behaviors, and heath
status that, ultimately, can be generalized to the whole population. The researcher usually
expects a high response rate, as the first step in providing data to support community-
based interventions and public health policy. Unfortunately, the observed response rate to
surveys is highly variable, and according to some authors, is in decline. Recently, Galea
et a. (1) preserted data supporting the idea that participation rates are, in genera,
decreasing. This included some of the most frequently cited sources of epidemiologic
information, as the Behavioral Risk Factor Surveillance Survey (71.4% participation in
1993 versus 51.1% in 2005), the Survey of Consumer Attitudes (with participation
dropping from 62% in 1979 to 48% in 2003), and the National Health Interview Survey
(whose participation rate went from 91.8% in 1997 to 86.9% in 2004).

There are multiple reasons public health professionals have to be concerned with
the participation and response rates in epidemiologic studies. The first potential problem
when participation is low is that the researcher and the users of the data will always have
guestions about the validity of the prevalence estimates (for diseases, health risks, and
behaviors) provided from the study, especially in cross sectional studies. A second reason
to be interested in the participation rate is the theoretical potential to bias the estimates of
the association between a potential risk factor and an outcome, when the response status
is related to the exposure and/or disease status, due to a response bias or “self- selection”
bias (2).

Available information about those who did not participate in a study is usually
very limited, or totaly unavailable, a factor that limits the development of corrective
strategies to increase participation, and aso limits the certainty about the population
estimates of interest. If the nonrespondents are a random sample of the target population,
the potential to endanger the validity and generaizability of the findings would be
limited, but there is also a chance that respondents and nonrespondents differ in a
systematic way. Therefore, the first step to use to improve participation should be
identify such differences, something that has been set as a priority by the research
community (3).



In order to address this question, we conducted a review of the literature on
nonresponse in epidemiologic studies, with special focus on studies on ethnic differences
in response. The search was performed on the Medline database, using the terms
“nonresponse”’, “population”, “epidemiologic studies’, “cohort study”, “cross-sectional
study”, “case-control study”, “reasons’, and “characteristics’, in different combinations.
The search was enriched with review of the references from the articles obtained, and
with an additional search using the Sociological Abstracts database. All searches were
restricted to the years 1970 to 2007. Articles focused on interventions to increase the
response rate were excluded. From the literature review, it was apparent that at least two
ways to investigate the characteristics of nonrespondents are in common use. The usual
way is to perform a comparison between their demographic characteristics and health
when at least some information is available, such as population databases, or to use the
initial responses in multi-stage projects, as in some cohort studies. Another approach is to
compare early respondents with late respondents, assuming that the more difficult to
engage in the study could be more similar to the nonrespondents, a strategy applicable to
cohort and cross-sectiona studies. For this reason, we present together the information,
independent of the design of the original study. The reasons for nonresponse, historically,
have been considered to be homogeneous for the population, but due to the interest of the
current project in a multiethnic community, the literature about ethnic differences will be
presented separately. As the current project was focused on the response to the request to
donate blood immediately after answering the survey’s guestionnaires, an additional
search and section on response and participation in “serum surveys’ is included. The
following is a summary of the relevant findings.

Definitions of nonresponse

There is not agreement in the literature on the definition for reporting the
“response rate”. Some authors suggest that the right term is “response proportion”, and
one of the definitions is “the number of completed or returned survey instruments divided
by the total number of persons who would have been surveyed if all had participated” (3).
This definition would fit better for crosssectional designs. In longitudina studies the
same definition could apply at the beginning of the study, and the lack of response for
subsequent followup at al the repeated measurement times could be called attrition.
However, as the characteristics of nonrespondents in cross sectional and longitudinal
studies have been found to be similar, the term could be used to describe the population
in both designs. When a more complex design is used, as in surveys that include blood
donation as part of a“serum survey”, the same term, * nonrespondent”, has been also used
to define the subgroup that did not donate blood, or did not participate in the physica
examination part of the study, after answering the initia questionnaire. This term has
been used in this way in different Health Examination Surveys, as in NHANES and its
Hispanic version, HHANES. With this background, it is appropriate to be aware that
some authors can present data on different subgroups of their target population, even

when they use the same term “response rate” or “participation rate”. It is recommended
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that each definition be reviewed in detail. In the current study we used the term
“nonrespondent” to describe those persons who, after answering the questionnaire, did
not provide blood for the serologic part of the survey.

A more detailed description of the terms “response” and ‘nonresponse’, has been
proposed, and includes different subsets of response, such as “contact rate” (percentage
of potential participants identified with whom contact is successful), “cooperation rate”
(percentage who answered of those eligible and contacted), and “over-all response rate”
(percentage of respondents of those eligible and selected to participate). The use of these
definitions has been inconsistent in the literature.

Differences between participants and non-participantsin the general population

In 1973, Comstock and Helsing used data from a cross-sectiona study in a
randomly selected sample of adults in Washington County, Maryland (4), and compared
the characteristics of the 571 respondents with the census information data available for
the 78 nonrespondents. They found that young adults, less-educated people and males
were more frequently represented among nonrespondents. Since then, subsequent reports,
based on the experience of the major epidemiologic surveys, expanded the profile of the
“nonrespondent”. Data from the San Diego Medicare Preventive Health Project, reported
in 1992, showed that in the random sample of 1,600 participants in a prevention and
health education program, those who did not attend the first year follow-up were older
males (5). The Cardiovascular Heart Study, using a random sample of 5,201 Medicare
enrollees, had similar findings: nonrespondents were older, not married, and had a lower
educational level (6). The analysis of the 6,021 participants in the Minneapolis subset of
the Atherosclerosis Risk in Communities, a populationbased cohort study of a random
sample of adults in the community, showed that nonrespondents to the second wave of
the survey were more frequently not married, less educated, perceived their health status
as poorer, and had a higher frequency of smoking (7). As part of the Consumer
Assessment of Hedth Plans Study Survey (8), a continuous survey of the client
satisfaction with Medicare managed plans based on a national random sample of 136,062
participants in these plans, showed that nonrespondents usually are women, disabled, and
less educated. All these surveys used data from previous interviews or local census data
to compare those who participated with the nonrespondents. That is the reason the main
differences found were in the demographic, socioeconomic, and health habits domain.

To inquire into potential differences in health profiles and outcomes according to
response status, it is necessary to match the data from the survey with national or regional
registries of healthcare, healthcare use, and vital statistics. In a population-based cohort
study in Taiwan, with the participation of all of the community, and the use of data from
a loca census and visits to the nonrespondents, Chou et al. (9) found that the 1,538
nonparticipants out of 4,451 habitants, were more frequently older and men, and the
mortality during the first two years after declining participation was also higher than in
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the respondents. Nonrespondents in a cross sectional studies had a higher burden of
psychological symptoms, as showed by van der Akker et a. These investigators matched
the demographic information of 6,680 adults invited to participate on a health survey in
The Netherlands with the data from their personal physicians (10). In another cross-
sectional study, the authors used the interviews with their personal physician from 115
nonrespondents and 999 respondents that previously were invited to be part of a
community-based heath survey in The Netherlands. They found that, in addition to age
(higher in nonrespondents), marriage status (more frequently not married), and
educational (lower in the nonrespondents) differences, the nonrespondents more
frequently reported a history of stroke, diabetes, heart disease, and psychiatric illness
(11). A similar approach to the problem was used by Korkelia et al. (12), who linked the
demographic information of 52,739 randomly selected participants in a national health
survey between adults in Finland, with data from the same country’s population registry.
This group found, again, that men, older individuals, not married, with less education
and smokers were more frequently nonrespondents, but there were no differences in the
health profiles between respondents and nonrespondents. A community-based cohort
study in Norway had similar results: in a randomly selected sample of 3,786 adults, those
who did not respond to the questionnaires used on the second wave of the study, were
more frequently unemployed, and older (13). In a case-control study evaluating risk
factors for lung cancer, using 154 incident cases and 154 population-based controls in
Turin, Italy, the nonrespondents were older and not married, but some characteristics of
nonrespondents were different according to the case or control status (higher income in
nonrespondent cases but lower in nonrespondent controls) (14). A more recent follow-up
of a national cohort study in The Netherlands, based on a random sample of 12,786
adults, confirmed that the less educated, older, and those with more reported morbidity
but lower frequency of use of medical services, are more frequently nonrespondents. In
cohort studies of elders, the main reason for nonresponse or éttrition was death, as has
been shown by Markides et al. in acohort study of eldersin Texas (15).

In summary, data provided by different designs, in different populations, as part
of different research questions, converge to give a more or less homogeneous profile of
the nonrespondent in epidemiologic studies: usualy an older individual, male, not
married, with lower education, and with a higher burden of morbidity, including
psychiatric symptoms and depression, who usually smokes and drinks with higher
frequency (16), and does not use the healthcare services available. In contrast, the
respondent is usually described as healthier, with a better socioeconomic status, married,
with better health, hedthier habits, and more frequent use of health services, and with
better health outcomes during the follow-up (when follow- up data have been available).

The explanations given for the differences between the respondents and the
nonrespondents suggest that they are members of two different segments of the
population (17). The respondents can be described as a subgroup of “worried well” or
“worried healthy”, aterm introduced by Criqui et al. in the 1980s (2), whose participation
is determined by their interest in their health, probably related to a higher exposure and
retention of information about health and health hazards. In contrast, the nonrespondents
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have been described as socialy disengaged, and with lower interest in discovering or
sharing information about what they consider could be socialy undesirable or
unacceptable (16, 18). The theoretical model is also convergent with the evidence
obtained from other types of research, such as controlled clinical trials, that show a higher
participation rate of candidates with similar characteristics to the respondents in
epidemiologic surveys and epidemiologic research (19).

Nonresponse in multiethnic populations

The previously described explanations for participation and response predict that,
due to their higher mobility, lower socioeconomic status, and high burden of disease,
minorities will have a lower participation in surveys, and that nonrespondents will fulfill
the “social disengaged” stereotype. More recent surveys, designed to include a more
diverse population have confirmed, with some exceptions, a low participation of
minorities, but they have failed to identify the predicted differences between respondents
and nonrespondents (8, 20), and have challenged the validity of the “worried heathy”
and the “social disengagement” explanations.

The body of available information shows that Non-Hispanic Blacks have lower
participation rates in al types of medical research, from surveysto clinica trials, and that
efforts to improve the participation of NonHispanic Blacks have not been successful.
Distrust of the medical community and the belief that the poor and the minorities will be
exposed to a higher burden of risks during the research process has a strong relation with
the failure to recruit African Americans (21, 22). As the participation rate seems to be
more dependent on these factors, the demographic differences between African American
respondents and nonrespondents in epidemiologic studies are less clear. In a multi- stage
population-based mental health survey in Alameda County, California, with initial
enrollment of 1,763 participants, 47% NontHispanic Blacks, and 26% Mexican
Americans, the response rate in the second wave was lower in both groups, compared
with the NonHispanic Whites, but the only difference between African American
nonrespondents and respondents was age, without differences in educational level and
marital status (23). During a two-year follow-up of a community-based cohort study
designed to improve the use of preventive measures in the community, whose 5,918
initial participants were selected by a random digit diaing method, the rate of
nonresponse in the second wave was 51.3% in NonHispanic Blacks, and 47% in
Higpanics, in comparison with 37.5% in Whites. The main difference between
nonrespondents and respondents was age, for al groups. Unexpectedly, in African
Americans a higher educationa level, better health and higher frequency of physica
activity were related to nonresponse (24). In a comparison of the frequency of
nonresponse and the characteristics of the nonrespondents across ethnic groups in the
four centers of the community-based cohort study of cardiovascular health ARIC
(Atherosclerosis Risk in the Communities), with 19,772 participants in the initial
interview and 15,800 in the subsequent physical exam, the relation between nonresponse,
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age, health habits, and socioeconomic status was again proved for Non-Hispanic Whites,
but no clear differences appeared between NonHispanic Black respondents and
nonrespondents (25).

The response, and in general the participation rate for Hispanics, is more variable.
National surveys with random sampling strategies have showed that the response is lower
than in Non-Hispanic Whites and similar to that reported for Non-Hispanic Blacks (8, 20,
23, 26, 27). The inquiries on the differences between Hispanic respondents and
nonrespondents have found that the expected differences in socioeconomic status,
demographics, and health status, based on the “worried healthy” theory, are not present in
this minority (28).

In summary, the previously described theory of respondents as a “worried well”
population, and nonrespondents as “socially disengaged”, is difficult to sustain for ethnic
groups different from the Non-Hispanic Whites. The reasons for nonresponse could be
culture- and ethnicity-specific, and new data and theoretical frames are required in order
to improve the response rate in minorities. And finally, an additional piece of information
points against the “worried well” hypothesis: another survey in The Netherlands, based
on a national random sample of 31,556 subjects, linked the baseline health status and
risks with the mortality data five years later, and found that the nonrespondents had a
lower frequency of cardiovascular disease at baseline, but higher mortality at five years
(29). The authors have proposed the existence of a “worried ill” population. The findings,
however, have not had independent confirmation in other studies. Altogether, the
evidence summarized here shows that there is an urgent need for research in the
nonresponse field, and in the factors related to nonresponse across different ethnic and
cultural groups, since the previously accepted theoreticd models do not fit the
multicultural and complex composition of American society. The current project looks to
answer some of these questions.

Nonresponsein surveysthat include blood samples

Not many epidemiologic projects have included a physical examination or blood
donation, in addition to the questionnaire part of the survey. Probably the best known is
the National Health and Nutrition Examination Survey (NHANES), a U. S. Department
of Health and Human Services, Centers for Disease Control and Prevention, National
Center for health Statistics survey, that includes an in-person interview in the household,
followed by a physica examination and medical tests in a mobile examination center. A
similar design was used for the Hispanic Health and Nutrition Examination Survey
(HHANES), a nationwide probability sample of approximately 16,000 persons, 6
months-74 years of age, conducted between 1982 and 1984 by the National Center for
Hedlth Statistics (30). Another populationbased survey with a design similar to
NHANES, recently completed, is the New York City Health and Nutrition Examination
Survey, 2004 (31). Other local or regional projects that involved interview and physical
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examinations or biologica samples include the previously discussed ARIC (25), the
different waves of the Framingham Cardiovascular Study, and the 1989-1990 and 2000-
2001 phases of the Nurses' Health Study. As te design of the Environmental Risk,
Coping, and Hispanic Health Study resembles the NHANES and its Hispanic and New
York City replications, is of interest to discuss the frequency and factors related to
nonresponse in those surveys.

For the NHANES 11, performed between 1989 and 1994, the response rate for the
interview was 86%, and 78% for the examination. In the NHANES 1999-2000, 82%
accepted the invitation to be interviewed, and 76% agreed to the medical examination. In
2003-2004 the response to the interview was 79%, and 76% for the examination. Data for
the period 2005-2006 are 80.4% for the interview, and 77.3% for the examination (32).
Non-Hispanic Blacks had response rates of 81.7% (interview), and 78.8% (examination),
and the figures for Whites were 78.4%, and 75.2%, while for those described as Mexican
Americans the rates were 82.7%, and 79.6%, respectively. In the HHANES, the response
rate for the physical examination varied between 60.7% for those described as Cuban
Americans, and 76.1% for MexicanrAmericans (33). The nonresponse rate in the
HHANES prompted different evaluations of the factors related and the potential bias of
the estimates. In genera, the response rate was higher in younger people and varied
according to the reported cultural background (higher in Mexicant Americans and lower
in Cuban-Americans). After multiple comparisons between the examined and the
screened population, and between subsamples of the respondents, no clear explanation
was found, and the results for the Cuban sample are considered difficult to adjust. These
findings point to even greater culture-specific differences in participation and response
that still need to be evaluated. The NY C-HANES reported a response rate of 76% for the
interview part, and 66% of the surveys were completed. This, according to their
definition, means full questionnaire and at |east one examination component. The Nurses
Health Study invited 32,826 participants (27% of the cohort) to provide blood samplesin
1989-1990, and had a response rate of 97% (34).

Even when data on the frequency of nonresponse are known, the evaluation of
nonresponse and the potential for nonresponse bias have been limited in these studies. In
particular, limited information is available about the specific components of the physical
examination and blood donation. In an early evaluation of nonresponse in the NHANES
[, the comparison between those who participated in both the interview and the
examination and those who did not completed the examination showed that
nonrespondents for the physical examination part were older, their working status was
uncertain, and they had less concern about medical problems that they wanted to discuss
with a physician, which was a surrogate for the presence of diseases (35). The same
profile of the nonrespondent had appeared in similar evaluations from the Framingham
Study and the Pittsburgh Cardiovascular Study, whose analyses were aso limited to
participation in the physical examination portion. Whether the same characteristics of the
nonrespondents apply to the serum-survey part of a population-based survey is unclear,
but some information has recently emerged. An analysis of 485 persons who initially
refused the medical examination part of the NHANES, but latter on converted to
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respondents showed that these “converted refusals’ were more likely to be current
smokers. They, otherwise, did not have greater differences in risk factors when compared
with respondents, and had a lower educational and income level. Unexpectedly, a parallel
comparison between converted refusal at the time of the interview and the initial
respondents did not show any difference in socioeconomic factors or risk factors (36, 37).
In summary, for hedth examination surveys, the main differences between full
participants and participants that did not participate in the serum collection or physical
examination part, are still unclear, and are limited to age, work status, and ethnicity.

The identification of factors influencing the decision to donate blood as part of a
survey will be even more critical in the future, as serum markers and seroprevalence
studies will supplement other available information. If the response rate and the factors
related to response are unknown, the potential to bias the estimates and the design of
evidence-based preventive interventions will be endangered (38). The interpretation of
the everyday more-common data from genetic tools in epidemiology could aso be
limited if the response rate is different for some specific subgroups. A recent analysis of
the participants in the NHANES 1999-2000 who were asked to provided consent for
genetic research using the blood samples they provided, showed that, consistently in both
years, being Non-Hispanic Black was associated with refusal to consent for genetic tests,
and that in 2000 being MexicanAmerican was also associated with refusal (39). The
potential applications of the findings fromresearch relating to the possible reasons for
nonresponse are promising, as they could facilitate the design of future surveys, and
clarify in what stage of the survey the researcher should make additional efforts to
prevent nonresponse.

Effect of response rate on measur es of association

A major concern about nonresponse in epidemiologic surveys derives from the
potential to bias the estimation of risks in any kind of study. In other words, there would
be concern about whether the participants represent the source population from which
they were originally selected (7).

In a case-control study, if the response rate is lower than expected and the
response status depends either on the case status (case or control) or the exposure status
(exposed or not exposed), the estimation of risk will not change.

Suppose that for the following 2x2 table, the true odds ratio (OR) is (a* d)/(b*c),

Case Control
Exposed a b
Not Exposed c d




then, f the proportion of response varies according to the disease status, with only a
proportion (pl) of cases and controls, the new table will be,

Case Control
Exposed pla plb
Not Exposed plc pld

and the resulting OR will be the same (a*d)/(b*c), since the proportion pl of

response will cancel in the equation.

If the response rate in cases is different from controls, with a proportion pl for
cases and p2 for controls,

Case Control
Exposad pla p2b
Not Exposed plc p2 d

then the resulting OR will be the same (a*d)/(b*c), since the proportions p1 and
p2 of response will cancel one another in the equation.

If the response rate in the exposed subjects is different from the not exposed
subjects, with a proportion pl for exposed and p2 for not exposed,

Case Control
Exposed pla plb
Not Exposed p2c p2d

then, the resulting OR will still be the same (a* d)/(b*c), since the proportions pl

and p2 of response will cancel one another in the equation. Whether thereisasimilar or a
differential response or participation, the magnitude of response does not affect the
estimate of risk. In order to bias the OR, the proportion of response should differ on the
exposure and the outcome, giving origin to a least three different probabilities of
participation.

The cohort design has specific problems. If the relative risk (RR) in a population
sampleis

Disease Not Disease Total
Exposed a B N1
Not Exposed C D NO

then, as shown in the above table the RR will be (a/N1)/(c/NO)
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In a cohort study, the differential response between the exposed subjects and the
not-exposed can have a different effect: If the response rate in exposed is different from
not-exposed, with a proportion pl for exposed and without changes for those not
exposed,

Disease Not Disease Tota
Exposed pla plb nl
Not Exposed C D NO

then the resulting RR can change (pla nl)/(c¢/ NO), since the proportion of the
response will change only the numerator in the equation.

In both types of designs, cohort and case-control, a complete certainty of the
outcome and exposure status is required in order to assess and detect any bias related to
participation and response, or to follow-up. This type of information is rarely available,
so thisis the reason to develop preventive strategies during the design of the study to help
to guarantee a high participation and retention of participants, with the expectation that
this will decrease the chances of response bias.

Although the theoretical frame for the presence of a response bias is clear, the
limited empirical information available to evaluate the association between response rate
and bias has failed to prove an association between nonresponse rate and nonresponse
bias (2, 7, 12, 40-4). This is a very controversia finding, and probably reflects the
difficulties in gathering the relevant data needed to understand all the consequences of
nonresponse. For this reason, the comparison between respondents and nonrespondents is
usually based on the information available, usually demographics. When the distribution
of avariable or characteristic in the population of interest is unknown, and it happens to
be a variable related to the exposure or outcome of interest, it is almost impossible to
measure the bias effect. When additional characteristics of the population have been
collected, and mathematical simulations have been run to evaluate the effect of the
nonresponse proportion over nonresponse bias, some simulations have found a bias effect
or, a least, a potential to bias the estimates (16, 45, 46). These contradicting findings are
an example of the limited information we have in this area and arother reason to call for
additional sounded research in the nonresponse field (3).

Description of the Environmental Risk, Coping, and Hispanic Health Study

The Environmental Risk, Coping, and Hispanic Health Study, conducted by the
Center for Population Health and Health Disparities of the University of Texas Medical
Branch is a population-based survey designed to evaluate the relation between
environmental stress and stress-related diseases and biological markers of stress in Texas
City, Texas. The study included a census of about 11, 000 households. Bhnicity and age
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was ascertained within each household to select three ethnic strata: Mexican Americans
25 to 64 years of age, non-Hispanics, and Hispanics 65 years of age and older.

One in eight households and one adult in non-Hispanic households having at least
one adult age 25 and over were selected. For Hispanic households, al adults age 65 and
older were selected. For Hispanic households with no adults age 65 and older, one adult
was selected. In thisway atotal of 3,428 adults between 25-64 years of age were eligible
for interview of which 2,706 were interviewed at home and invited to participate in a
health exam and donate blood to measure biologic markers of stress.

The interviewing followed standard U.S. Census Bureau Current Popul ation
Survey methods (U.S. Census, 2002) with appropriate local modifications. When a
Hispanic household or 8™ non-Hispanic housing unit was identified, the project was
summarized and an oral informed consent for enumeration was sought. For households
that consented, adults were enumerated, and one adult age 25 or older was selected at
random using the Kish selection method. If the selected individua was present, he or she
was invited to participate in the survey and an additional oral informed consent is
obtained. Once the participant had consented to participate, a blood pressure and pulse
reading was obtained along with height and weight. Each interview was completed within
one hour to one hour and 15 minutes, and respondents received a $15 compensation
grocery store card after successfully completing the interview. Two versions of the
guestionnaire were available (English and Spanish) and participants were allowed to
choose between these. Information from the questionnaire provided demographic data
that included age gender, race, ethnic group, marital status, income, education, health
insurance and health habits and behaviors. Also included was data on physical activity,
smoking, alcohol use, perceived health and stress, and environmental stress.

Blood was collected from the surveyed population 2-3 weeks following, the initial
in-home interview. With grior written consent the blood was collected before 12 pm at
the subject’s residence or at the local clinic by a trained nurse or phlebotomist. The
following additional information was obtained before the blood draw: fasting status,
infection status, certification that the participant was disease free, and a list of current
medications, with dose and frequency. Blood pressure, pulse, height, and weight were
also measured. A total of 35 ml of blood were drawn to measure inflammatory and stress
markers such as TNF - a, CRP, IL-6, cortisol; and antibody titers that include HSV -1,
Latent EBV-capsid antigen (VCA), early antigen (EA), and EBV nuclear antigen
(EBNA). In addition to monetary compensation in the form of a gift card worth $30, each
participant was provided with additional readings for glucose, total hemoglobin,
hemoglobin A1C, %A1C, high density lipids, low density Ipids, total cholesterol and
triglycerides. The selected strategies of offering the two options (home or clinic), a
monetary compensation, and the time lag between the interview and the blood collection
could affect the response proportion (47), but as they were not randomly applied, they are
not included as factors in the current analysis.
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This survey design presented an unique opportunity to address questions relevant
to factors related to nonresponse in a tri-ethnic community. First, the survey was rich in
Hispanic and Non-Hispanic Black and White subjects, residing in the same
neighborhood, and it provided data to potentially compare the factors related to
nonresponse across these cultural/ethnic groups. Second, as information about scores in
different environmental and emotional stress scales was obtained during the interview,
the relation between the exposures of interest and the response status could be evaluated
in this population, which was an initial step in the evaluation of the response bias.

The objectives of the current project were: a) to cetermine the percentage of
nonparticipation (nonresponse) in the serological part of the survey, defined as response
to the initial interview but falure to provide a blood sample for analysis of stress
biomarkers, b) to compare the demographic, health risks and behavior, and disease
profile between respondents and nonrespondents in the overall population and across
different ethnic groups, and c) to examine the association between emotional and
environmental stress and response status by ethnicity in the Environmental Risk, Coping,
and Hispanic Health Study.

The man areas of professional development and public health competences
related to MPH training that were addressed in this project included:

a) Apply epidemiological principles and methods to describe the distribution and
occurrence of disease in human populations.

b) Demonstrate statistical thinking in formulating and answering questions, and
employ statistical methods to draw quantitative inferences and construct formal modelsin
biomedicine and human populations.

¢) Assess social and behaviora determinants of health.

d) Consistently employ high ethical and professional standards in public health
practice and research activities.

One of the end-products of this capstone was a report to the origina project
Principal Investigators and the research community about the characteristics of the
studied population that need specia attention in order to improve participation in future
surveys.

RESEARCH DESIGN AND M ETHODS

Study Design

A cohort design was used to analyze data from the Environmental Risk, Coping,
and Hispanic Hedth Study. The current Capstone sought to identify demographic,
socioeconomic, and health factors related to nonresponse to the serum collection part of
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the survey. The outcome of interest was the response status. The data collected during the
interview were the independent variables that were explored.

Dependent Variable

The main outcome was “nonresponse’ to the serum survey, defined at the
individua level as participation in the interview but failure to subsequently donate blood
for biologic measures for the second stage of the survey. This definition of nonresponse
in Health Examination Surveys has been used in projects with similar design, as the
Hispanic Health and Nutrition Examination Survey (30 and the ARIC (25). In both, the
initial interview was followed by an invitation to donate blood samples for biological
measures.

Independent Variables

The independent variables were selected out of the information collected during
the interview, based on the theoretical frame of nonresponse (that included the
relatiorship with demographics, socioeconomic status, and health), and on the
relationship with the outcomes of interest of the survey (stress).

Demographic Variables

Age was sdlf-reported by each individual, and was recorded in years. Ethnicity
was also self-reported by each participant, and for those who described themselves as
Hispanic, an additional question inquired about the place of birth, and later the subject
was classified as U.S.-born Hispanic, or Foreign-born Hispanic. Marital status (married,
not married) and health insurance statuswere self-reported. The educationa level was
described by each individual as number of years of education completed, and was
recoded as “less than high school”, and “completed high school or higher”. The data on
household income were categorized using the census categories, and recoded as “lower
than $20,000 per year”, or “$20,000 or more per year”.

Health Habits and Behaviors

Moderate exercise was defined as a minimum of 30 minutes at least five days a
week. Smoker status was defined by the response to the question “Do you now smoke
cigarettes everyday, some days, ornot at al”. Drinking alcohol was based on the answer
to the question “Have you ever drunk any type of alcohol 7’
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Perceived Health and Disease Profile

The disease profile was based on the response to questions about the presence or
absence of diabetes, hypertension, heart attack, stroke, respiratory disease (asthma,
bronchitis or emphysema), and cancer. The subject also described his or her hedth in
response to the question “In general would you say your hedlth is excellent, very good,
good, fair, or poor”. This is part of the SF-36 questionnaire, and reclassified in “good
health” for those that answered “excellent, very good, or good”, or reclassified as “poor”
for those answering “fair or poor”.

Stress Measures

The measures of stress that were collected included the score on the Cohen’'s
Perceived Score Scale, an instrument that has been developed and validated in a
representative sample of the American population, ard used in similar projects (37).

Study Population

The study population for this analysis included individuals who participated in the
original Environmental Risk, Coping, and Hispanic Health Study. In brief, sampling unit
consisted of two groups. The irst was based on a census of every Hispanic and the
second was every 8th non-Hispanic housing unit. The study unit was a random selection
of Hispanic subjects between the ages of 25 and 64, and additionally all Hispanics older
than 64. Finally, a one in eight random sample of Non-Hispanic subjects above 25 years
of age was included. Participants in the epidemiologic survey, those who agreed to be
interviewed, were the population subject of the current analysis, and were classified
according to their participation in the serum part of the survey as respondents (those who
agreed to donate blood for biomarker analysis), and nonrespondents (those who did not
donate blood).

Plan of Analysis

The specific aim of this Capstone was to test the hypothesis that individuals
reporting low socioeconomic status, poor health habits, and higher disease burden are less
likely to participate in serum sample surveys.

Project objectives were

(a) To determine the percentage of non-participation in blood sample collection:
Frequencies of participation in both the epidemiological study and serum sample
collection study were compared to participation in only the epidemiological study.
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(b) To compare the demographic characteristics, risk factors, perceived health
datus, and certain specificreported diseases of those who donated a blood sample and
those who declined participation in the blood sample collection. The frequency of
nonresponse, gender (male/female), ethnic group, education (below high school versus
completed high school and higher), marital status (married or not married), hedth
insurance status (insured versus not insured), income (lower versus equal to or more than
$20,000 per year) were described as proportiorns. Smoking status and exercise were aso
described as proportiors, and the same was done for the presence or absence of diseases
(diabetes, hypertension, respiratory disease, heart attack, stroke and cancer). The
perceived health status (good or poor self-rated health) was also described as proportion.
Age and the score on the stress scales were analyzed as continuous variables. The groups
defined by the dependent variables (response status, “respondent” and “nonrespondent”,
as defined above) were compared on demographic characteristics, health status, habits,
disease profile, and stress scales, using differences of proportions, means, and variances,
according to the variable of interest.

(c) To examine the influence of ethnicity on participation in blood collection.
Models were compared by ethnicity (Non-Hispanic Whites, Non-Hispanic Blacks, U.S.-
born Hispanics, and Foreign-born Hispanics).

(d) To analyze the relationship between participation in serum sample collection
and stress. The association between response and stress was examined, , while controlling

for the demographic, hedth status, and disease profile, and was evaluated with logistic
regression.

For al analyses, the significance level was set at p<0.05. All computer
programming and analysis were completed using SPSS version 13.
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Results

Aim1

To determine the percentage of nonparticipation (nonresponse) in the blood
collection stage of the survey, defined as response to the initial interview but failure to
provide a blood sample for analysis of stress biomarkers.

A total of 2,706 personswere interviewed and answered the survey questionnaire.
Of these, 58.4% were females, and the mean age for the population at interview time was
48.87 years. Non-Hispanic Whites and U.S.-born Hispanics formed the mgjority of
participants (34.1%, and 36.1%, respectively), with a lower presence of Foreign-born
Hispanics (17.0%), and Non-Hispanic Blacks (12.0%). Almost two-thirds had a high
school degree or higher education (62.0%), and more than half of the participants were
married at the time of the interview (56.7%). One out of four participants lived in a
household with annual income lower than $ 20,000 (25%), and 59.6% had some type of
health insurance. Only 18.7% of the participants engaged regularly in moderate physical
activity, and aimost one out of three (29.5%) were smokers. The most frequently reported
disease was hypertension (36.4%), followed by respiratory diseases (18.7%) and diabetes
mellitus (16.5%). Only 29.9% described their health as poor. Out of the total 2,706
participants interviewed, 1,271 (47%) declined the invitation to donate blood for the
biomarker study, and were, thus, considered nonrespondents. The results are summarized
in Table 1.
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Table 1.- Characteristics of study subjects

Variable

Frequency n (%)

Demographic Characteristics

Gender

Mae

Female

Age

Years[Mean (sd)]
Ethnicity
Non-Hispanic White
US-born Hispanic
Foreign-born Hispanic
Non-Hispanic Black

1125 (41.6%)
1581 (58.4%)

48.87 (+/- 16.0)

924 (34.1%)
976 (36.1%)
459 (17.0%)
325 (12.0%)

Socioeconomic Status

Education

Lessthan high school
Completed high school and higher
Marital Status

Married

Not married

Annual Family Income
Lessthan 20,000/ year
20,000 or higher / year
Health Insurance
Insured

Not Insured

1019 (37.7%)
1679 (62.0%)

1533 (56.7%)
1172 (43.3%)

677 (25.0%)
1733 (64.0%)

1613 (59.6%)
1093 (40.4%)

Health Status and Habits

Smoking Status

Smoker

Nonsmoker

Physical Activity
Moderate physical activity
Not physically active
Self-rated Health

Good health

Poor health

798 (29.5%)
560 (20.7%)

506 (18.7%)
2200 (81.3%)

1897 (70.1%)
809 (29.9%)

Disease Profile

History of diabetes mellitus
History of hypertension

History of respiratory disease
History of cancer

History of coronary disease
History of cerebrovascular disease

2446 (16.5%)
985 (36.4%)
506 (18.7%)
263 (9.7%)
169 (6.2%)
139 (5.1%)

Response Status
Respondents 1435 (53.0%)
Nonrespondents 1271 (47%)
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AIM 2

To compare the demographic, health risks and behaviors, and disease profile of
those who donated a blood sample and those who declined participation
(nonrespondents) in blood sample collection.

Table 2 shows the comparison between respondents and nonrespondents. The
main demographic differences were in gender and age. Nonresponse was associated with
male gender and younger age. In comparison with Non-Hispanic Whites, the response
was lower for the other ethnic groups. None of the socioeconomic variables evaluated
(income, hedth insurance, education and marital status) was associated with
nonresponse. Being a smoker was associated with nonresponse, while being in poor
health was associated with a lower frequency of nonresponse, and the participation in
physical activity did not show any relationship with the response status. In generd, the
presence of any disease was associated with a lower probability of being nonrespondent.

Table 3 shows a logistic model for nonresponse in the total sample. The only
significant demographic variable associated with nonresponse was age at interview (with
decreasing probability of being nonrespondent as age increases). There was interaction
between age and ethnicity. With the exception of Non-Hispanic Blacks, for all other
ethnic groups advanced age was related to lower likelihood of nonresponse. The only
association with a socioeconomic factor was with family income. If annual household
income was lower than $20,000, there was lower probability of being nonrespondent.
Smoking was associated with nonresponse, and of the evaluated self-reported diseases,
only hypertension had a negative association with nonresponse.
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Table 2.- Characteristics of study subjects, according to response status, and relationship

with Nonresponse

Variable Respondents Nonrespondents Univariate OR (95% CI)
n = 1435 n=1271

Demographics

Gender

Mae 550 (50.7%) 555 (49.3%) 1.18(1.01, 1.18)

Female 865 (54.7%) 716 (45.3%) Reference

Age

Y ears[Mean (sd)] 51.75 (15.97) 45.62 (15.4) 494,7.31*

Ethnicity

US-born Hispanic
Foreign-born Hispanic
Non-Hispanic Black
Non-Hispanic White

531 (54.4%)
211 (46.0%)
149 (45.8%)
530 (57.4%)

445 (45.6%)
248 (54.0%)
176 (54.2%)
394 (42.6%)

1.22 (1.02, 1.47)
1.58 (1.25, 1.99)
1.59 (1.22, 2.07)
Reference

Socioeconomic Status

Education

L ess than high school
High school and higher
Marital Status

Not married

Married

Annual Family Income
L ess than $20,000/ year
$20,000 or higher / year
Health Insurance

Not insured

Insured

533 (52.3%)
897 (53.4%)

615 (52.5%)
819 (53.4%)

385 (56.9%)
914 (52.7%)

568 (52.0%)
867 (53.8%)

486 (47.7%)
782 (46.6%)

557 (47.5%)
714 (46.6%)

292 (43.1%)
819 (47.3%)

525 (48.0%)
746 (46.2%)

1.05(0.89, 1.23)
Reference

1.04 (0.89, 1.21)
Reference

0.85(0.70, 1.02)
Reference

1.07 (0.92, 1.26)
Reference

Health Status and Habits

Smoking Status

Smoker

Nonsmoker

Physical Activity

Not physically active
Moderate physical activity
Self-rated health

Poor health

Good health

382 (47.9%)
349 (62.3%)

1182 (53.7%)
253 (50.0%)

453 (56.0%)
982 (51.8%)

416 (52.1%)
211 (37.7%)

1018 (46.3%)
253 (50.0%)

356 (44.0%)
915 (48.2%)

1.80 (1.44, 2.26)
Reference

0.86 (0.71, 1.05)
Reference

0.84 (0.71, 1.00)
Reference

Disease Profile

Diabetes

Hypertension
Respiratory disease
Cancer

Coronary disease
Cerebrovascular disease

282 (63.2%)
593 (60.2%)
304 (60.1%)
156 (59.3%)
115 (68.0%)
84 (60.4%)

164 (36.8%)
392 (39.8%)
202 (39.9%)
107 (40.7%)
54 (32.0%)
55 (39.6%)

0.61 (0.49, 0.75)
0.63 (0.54, 0.74)
0.70 (0.57, 0.86)
0.75 (0.58, 0.98)
0.51 (0.36, 0.72)
0.73 (0.51, 1.05)

*95% CI difference of means.
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Table 3.- Logistic Modd of the Relationship Between Nonresponse, Demographics,
Socioeconomic Status, and Health

Variable n = 2706 Exp (B)
Constant 2.60
Demographics

Gender

Female 1581 (58.4%) Reference

Mae 1125 (41.6%) 1.08 (0.84, 1.38)
Ethnicity

Non-Hispanic White 924 (34.1%) Reference

US-born Hispanic
Foreign-born Hispanic
Non-Hispanic Black

Age by Ethnicity

Age by Non-Hispanic White
Age by US-born Hispanic
Age by Foreign-born Hispanic
Age by Non-Hispanic Black

976 (36.1%)
459 (17.0%)
325 (12.0%)

0.94 (0.62, 1.41)
0.82 (0.54, 1.26)
1.12 (0.65, 1.93)

0.60 (0.36, 0.99)
0.23 (0.10, 0.55)
0.61 (0.20, 1.87)
1.63(0.59, 4.53)

Socioeconomic Status

Education

Completed high school and higher
L ess than high school

Annual Family Income

$20,000 or higher / year

L ess than $20,000/ year

1679 (62.0%)
1019 (37.7%)

1733 (64.0%)
677 (25.0%)

Reference
1.02 (0.79, 1.33)

Reference
0.74 (0.55, 0.98)

Health Status and Habits

Smoking Status
Nonsmoker
Smoker
Self-rated health
Good health

Poor health

Per ceived Stress

560 (20.7%)
798 (29.5%)

1897 (70.1%)
809 (29.9%)

Reference
1.45 (1.12, 1.89)

Reference
1.22 (0.93, 1.60)
0.98 (0.96, 0.99)

Disease Profile

Diabetes

Hypertension
Respiratory disease
Cancer

Coronary disease
Cerebrovascular disease

446 (16.5%)
985 (36.4%)
506 (18.7%)
263 (9.7%)
169 (6.2%)
139 (5.1%)

0.87 (0.61, 1.25)
0.72 (0.54, 0.96)
0.77 (0.57, 1.05)
1.08 (0.72, 1.60)
0.70 (0.40, 1.21)
0.90 (0.50, 1.61)
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AIM 3

To examine the influence of ethnicity on nonresponse to the serum survey.

Separate logistic models of nonresponse were constructed for each ethnicity
(Table 4). The only factor related across all ethnic groups with nonresponse was age. No
additional factor showed a significant association with nonresponse for Non-Hispanic
Whites and Foreign-born Hispanics. For those described as U.S.-born Hispanics, in
addition to age, to be a smoker and report poor health were associated with nonresponse,
while a low income was associated with less likelihood of being nonrespondent. Besides
age, the modd for NonHispanic Blacks found a significant association with
hypertension, since reporting this disease decreased the likelihood of nonresponse.

Aim 4

To analyze the relationship between stress and nonresponseto the serum survey.
Perceived stress score was included in the model for the all sample, and in the separate

logistic models of nonresponse constructed for each ethnicity (Tables 34). The stress
score did not show association with response status.
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Table 4.- Logistic Models of Nonresponse by Ethnic Group

Characteristic Non- US-Born Foreign- Non-Hispanic

Hispanic Hispanic born Blacks
Whites Hispanics

Constant 3.24 2.36 114 6.47

Demographics

Gender

Mae 0.94 135 1.56 0.48
0.64, 1.37 0.88, 2.06 0.65, 3.73 0.19, 1.18

Female Reference

Age

Years 0.97 0.97 0.98 0.97
0.96, 0.98 0.95, 0.98 0.95, 1.01 0.94, 1.00

Socioeconomic Status

Education

Lessthan high school 1.08 0.95 0.73 2.25
0.70, 1.67 0.62, 1.45 0.31, 1.75 0.91, 5.55

Completed high school Reference

Annual Family Income

L ess than $20,000/ year 0.79 054 116 0.73
0.50, 1.25 0.33, 0.90 0.49, 2.77 0.31, 1.73

$20,000 or higher / year Reference

Health Status and Habits

Smoking Status

Smoker 113 177 2.60 1.02
0.74, .71 1.15,2.71 1.13,5.95 041, 2.55

Nonsmoker Reference

Self-rated health

Poor health 1.06 164 0.76 0.86
0.69, 1.62 1.03, 2.60 0.29, 2.04 0.35, 2.07

Good health Reference

Perceived Stress

Perceived Stress Score 0.98 0.97 1.00 1.00
(0.95, 1.01) (0.94, 1.00) (0.94, 1.00) (0.95, 1.06)

Disease Profile

Diabetes 1.02 0.73 0.73 1.36
0.60, 1.76 0.40, 1.35 0.14, 3.81 0.45, 4.14

Hypertension 0.82 0.85 1.16 0.28
0.54, 1.25 0.50, 1.45 0.39, 342 0.11, 0.69

Respiratory disease 0.84 0.58 0.89 0.98
0.55, 1.28 0.32, 1.07 0.22, 3.46 0.39, 2.47

Cancer 1.00 133 2.02 0.87
0.58, 1.73 0.63, 2.78 0.31, 13.09 0.22, 343

Coronary disease 0.85 0.45 143 0.53
041, 1.77 0.14, 1.38 0.04, 46.7 0.11, 254

Cerebrovascular disease 0.67 104 0.70 2.28
0.28, 1.57 0.36, 3.02 0.03, 12.5 0.49, 10.5
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Discussion

In a recent review of participation rates in general surveys and epidemiologic
surveys, Galea et a. showed that participation is steadily declining (1). In surveys that
include an interview and a limited physical examination or the collection of blood
samples, usually described as “health surveys’, the participation rate in the examination
and serum surveys varied between 76% for NHANES 2003-2004 (32), and 66% for
NYC-HANES (31). Our data show that the participation rate in the Environmental Risk,
Coping, and Hispanic Health Study was 53%, which was lower than that described in
similar surveys.

In the current project, we found differences between individuals who were
participants and those who were not participants in demographic characteristics (males,
younger people, and ethnic minorities were more frequently nonrespondents), health
habits (with smoking being associated with nonresponse), and health status
(nonrespondents had a lower frequency of specific diseases). The lower frequency of
response in males and minorities agrees with some of the expected differences under the
“socia disengagement” hypothesis (4-14), while better health status and fewer diseases in
nonrespondents does not agree with that explanation. As most of the differences between
respondents and nonrespondents are based on the analysis of epidemiologic surveys that
do not include health examinatiors or the provision of biologic samples, it is probable
that the “social disengagement” and “worried healthy” models have limited applicability
to this kind of survey.

The presence of demographic differences between participants and
nonparticipants in the serum survey was expected, based on the information from many
general epidemiologic surveys (4-14), where nonrespondents also tended to have a higher
burden of disease. It is unclear whether the same happens in surveys that include a
physical examination and biological samples. Information from the NHANES 11 (35)
partially supports the existence of demographic and socioeconomic differences, but the
differences are limited to employment status, less interest in discussing health problems,
and age. Also, the evauation of the converted refusal of the physical examination n
NHANES (36, 37) showed that only smoking habit status was different between full
respondents and converted refusals. Multiple factors could be related with lack of
participation in the second stage (physical examination and serum sampling) of health
surveys, however, as not many projects involved an initial interview with a later physical
examination and/or biological sampling, there is very limited information in this area. In
our population, the differences between participants who agreed to be part of the serum
survey and those who did not, have both similarities and differences with what is reported
in the literature. Some nonrespondent characteristics are similar to the converted refusals
from the NHANES 2003-2004 (a high frequency of smokers) (36, 37), but differ from the
NHANES Il (32), which found nonrespondents to be older than respondents. Our
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findings also agree with the genetic consent component of NHANES (39), where the
participation rate was usualy lower for ethnic minorities, compared with Non-Hispanic
Whites. However, the differences in participation according to ethnic group were not
maintained after a multivariate analysis, while the relationship with smoking status was
maintained, and an annual family income lower than $20,000 also appeared to be related
to nonresponse. Of specia interest is the fact that the only healthrelated variable
associated with the response status was the presence of hypertension, while the other
diseases and self-rated health did not have arelatiorship with the decision to participate
in the serum survey. There could be multiple reasons why we were not able to find
significant differences between those who were respondents and those who were
nonrespondents to the serum portion of the survey. One explanation is that respondents
and nonrespondents to the serum survey were not very different from one another, and
that the main differences between respondents and nonrespondents in epidemiologic
surveys are between those who decide to participate in one way or another (and be
included in the first step of the process, the interview), and those who were
nonrespondent to the initia invitation. Our findings are in agreement with this
explanation.

In our separate analysis of the differences between respondents and
nonrespondents across ethnic groups, the only common factor for al groups of
nonrespondents was a younger age. No other significant differences were found for Non
Hispanic Whites and Foreign-born Hispanics. For Non-Hispanic Blacks the absence of
hypertension was related to nonresponse. Additional differences between respondents and
nonrespondents were found in U.S.-born Hispanics, including annual household income
(higher income associated with nonresponse), smoking habit, and poor perceived health
(associated with nonresponse). The intra-ethnic group differences in respondents and
norrespondents agree with what tas previously been reported for Non-Hispanic Blacks
and Foreign-born Hispanics. Participants and norparticipants of these ethnic groups did
not have great differences between them (19-27), which is similar to what we found here.
We still lack an explanation for our findings in minority groups, but our findings do agree
with other studies that have found low response in Non-Hispanic Blacks, probably as a
symptom of the persistent distrust of medical research due to negative historic
experiences, such as the Tuskegee Project (21). For Non-Hispanic Whites the findings are
different from what would be expected, based on the experience from genera
epidemiologic surveys that have provided the foundation for the development of the
“worried hedlthier” explanation for participation and response. Another interesting
finding was that the presence of differences between respondents and nonrespondents in
the U.S.-born Hispanic group, closely resembles what has been described as the typical
profile of the nonrespondent. Again, most of the information about nonresponse and the
characteristics of nonrespondents has come from surveys without a physical examination
or serum sample component, a factor that limits the comparison to our findings. Previous
efforts to compare the characteristics of nonrespondents and respondents in health
examination surveys have not included ethnicity-specific analysis, with the exception of
one report form the ARIC project (25), but the only comparison in the ARIC analysis was
between Non-Hispanic Blacks and Non-Hispanic Whites.
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Since multiple factors, beyond the demographic, socioeconomic, and health
factors of the participant or the target population, are related to the response rate in
surveys (47), we can not exclude the role of “structural survey” factors, including the
type of incentives offered, the time window offered in which to donate the samples, and
the different locations available for donating the samples. These additional factors were
not included in our analysis, which was focused on socioeconomic and health factors at
the individual level, not with the survey results or the instrument themselves.

Our analysis of the differences between respondents and nonrespondents to the
serum survey part of a health examination study showed different participation rates
across ethnic groups, but did not show significant differences between those respondents
to the interview that agreed to donate blood for biological measures (the serum survey)
and those who did not atten. The only consistent difference is the age, with older persons
having less likelihood of being nonrespondents. Y his was seenin all ethnic groups,
except Non-Hispanic Blacks. The degree of stress did not have arelationship with the
response status.
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Conclusion

In conclusion, we found that participation in the serum collection part of this
Texas City study was lower than in similar surveys. Response rates varied by ethnicity.
We found lower response rates in minority groups, a finding that agrees with the current
literature in the fidd. We did not find great differences between respondents and
nonrespondents, but we have validated previous findings that smoking habit, male
gender, and perceived poor health are characteristics related to ahigher likelihood of
nonresponse. Unexpectedly, the association with age was in the opposite direction than
that seen in previous studies, with nonresponse being associated with younger age. The
only factors that were maintained in a multivariate analysis were age, family income, and
smoking habit. We aso found an interaction between age and ethnicity, with advanced
age being related to less likelihood of nonresponse in al ethnicities except in Non-
Hispanic Blacks, where the direction was the opposite. A comparison of respondents and
nonrespondents across ethnic groups showed that the typical description of the participant
as “worried healthy” or “worried well” was valid only for the U.S.-born Hispanics, in
whom the differences between respondents and nonrespondents included age, smoking
habit, poor health, and income (low income was associated with less likelihood of being
nonrespondent), while for the remaining three ethnic groups no significant differences,
besides age, were found between respondents and nonrespondents. Finally, the score on
the perceived stress scales did not have any association with response, for either the
entire sample or across ethnic groups.

Our findings do not support either the “worried healthy” explanation of response,
neither the “social disengagement” explanation of nonresponse to the serum collection
portion of a health examination survey. They are in agreement with data from similar
health surveys, and do not support the suspicion that there might be a “response bias’ in
thiskind of study. Our findings do not apply to the first part of the survey, the interview,
and they dtill need to be replicated in different settings.
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