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Abstract

Typical models of the decision to seek care
consider information as a single conceptual
object. This paper presents an alternative that
allows multiple objects. For older persons seek-
ing care, results support this alternative. Older
decision-makers that segregate information
into multiple conceptual objects assessed sep-
arately are characterized by socio-demograph-
ic (younger age, racial category, non-Hispanic,
higher education, higher income, and not mar-
ried), health status (better general health for
men and worse general health for women,
fewer known illnesses), and neuropsychologi-
cal (less memory loss for men, trouble concen-
trating and trouble making decisions for men)
factors. Results of this study support the con-
clusion that older persons are more likely to
integrate information, and individuals with
identifiable characteristics are more likely to
do so than others. The theory tested in this
study implies a potential explanation for misu-
tilization of care (either over or under-utiliza-
tion).

Introduction

Models of decision making often assume the
integration of information by which individu-
als seek care when the weighted sum of evalu-
ated informational elements, or some function
thereof, exceeds some threshold.1.2 These are
compensatory models in which trade-offs can
occur between attributes. Other models are
non-compensatory in which such trade-offs
are not made but rather judgments and deci-
sions are better described by heuristics or
rules.3> And still other models endeavor to
integrate both approaches.6 In these models
the objects of assessment are those entities
about which judgments and decisions are
being make. Is this person ill? Which treatment
should be used? Which physician has more
expertise? In this paper the objects are the
conceptual complexes that represent informa-
tion about the judgment or decision problem.
For example, a patient exhibiting symptoms
related to different physiological systems is
seen by an emergency room physician who
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may decide whether immediate action is
required for either of 2 indicated problems
(assessed separately): is immediate care
required for nerve damage? Is immediate care
required for skeletal damage? Or the decision
may be based on the overall threat implied by
the injuries considered together. The principal
proposition of this paper is that a decision is
based on separate assessments of these dis-
tinct cognitive objects: each object comprising
a network of related concepts. The assessment
of each object can be accomplished by any
information processing model whether com-
pensatory, non-compensatory, or a combina-
tion of both. Knowledge of the kind relevant
here comprise elementary concepts (e.g.,
Medication and Headache) and relational con-
cepts (e.g., Medication X causes headaches).”
Disjoint groups of consciously-related concepts
are termed conceptual complexes;8 they are
the objects of deliberation, the content of deci-
sions. Consider the example presented in
Figure 1. Panel 1 depicts a complex with eleven
elementary concepts labeled A through K: Eye
strain (A), Stroke (B), Reading (C), Headache
(D), Medication being taken (E), Chest Pain
(F), Heart attack (G), Heart disease (H), Arm
pain (I), Aging (J), and Indigestion (K). A
decision based on this complex would account
for all concepts. If, however, the relational con-
cept connecting D and E is deleted, then the
two distinct conceptual complexes shown in
Panel 2 are generated: {4, B, C, D} and {E, F,
G, H, I, J, K}. In this case, because the decision
maker does not consider a relationship
between the medications and the headache, a
decision is made if either remaining complex-
es is sufficient. If the elementary concept G is
also deleted (i.e. the decision maker does not
consider heart attack in their conceptualiza-
tion of the problem), then the three complexes
shown in Panel 3 result. If the complex defined
by the set {E, F, G, H} is deleted from the gen-
eral complex shown in Panel 1 (ie. the deci-
sion maker does not consider heart disease,
heart attack, medication, or chest pain), then
the two complexes shown in Panel 4 result.

The present study has two research ques-
tions: i) Are older persons more likely to struc-
ture information in the decision to seek med-
ical care as a 1-complex or a multi-complex
model? ii) Which characteristics differentiate
the relative likelihood of the 1-complex model
from the multi-complex model? The second
question is elaborated in terms of the follow-
ing hypotheses regarding the following charac-
teristics.

Age

Aging corresponds to decreased inhibition
of irrelevant information.%10 In the terms of
the presented theory, this implies conceptual
complexes can be filled out with what should
otherwise be irrelevant concepts. This sug-
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gests that otherwise separate conceptual com-
plexes can be bridged by irrelevant concepts.
Aging also corresponds to greater inaccuracy
in constructive memory,!! decreased episodic
memory in terms of both item and associative
recall,!? and decreased ability to maintain con-
cepts in working memory.!13 Hence, older per-
sons are less able to appropriately recall and
maintain elementary and relational concepts,
suggesting conceptual complexes are less like-
ly to be merged by appropriate relational con-
cepts. Hence, the hypothesis is that age among
the elderly differentiates models with fewer
complexes from those with more conceptual
complexes.

Sex

Men and women differ in performance on
various cognitive tasks.!4 At the neurological
level the brain functions differently, particular-
ly the prefrontal cortex; this manifests as
women recalling and incorporating more con-
cepts in cognitive operations.!5 In terms of the
present theory, women may generate more ele-
mentary and relational concepts than men that
can connect otherwise disparate complexes,
implying the hypothesis that women have a
greater likelihood of generating fewer concep-
tual complexes rather than more complexes.
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Culture

Performance on decision-related tasks vary
across cultures,!6 particularly in the areas of
risk  perception,l7  self-confidence in
judgment,8 and decision processes.!9 At a cog-
nitively deeper level, culture differentiates
knowledge structures such as schemas and
implicit theories.20 Knowledge structures
influence what information is encoded in
memory, how information is interpreted and
integrated in terms of its relationships to
extant knowledge, and how mental representa-
tions are retrieved or reconstructed.2! The
links between culture, schemas, and mental
representations implies that culture influ-
ences mental representations and the organi-
zation of conceptual complexes. The conse-
quent hypothesis is that culture differentiates
models of fewer versus more conceptual com-
plexes.

Education level

Education facilitates acquisition of concepts
and the structuring of cognitive processes:22
both are relevant to construction and organiza-
tion of conceptual complexes. Evidence indi-
cates education relates to differential brain
structure and information processing.23.24 The
presumption is different educational back-
grounds correspond to different mental repre-
sentations of decision environments and dif-
ferently structured conceptual complexes. The
corresponding hypothesis is education differ-
entiates models with fewer versus more con-
ceptual complexes.

Financial status

Financial status represents a component of
socio-economic status that captures the effect
of socialization on the structuring of informa-
tion. People with greater means engage differ-
ent or expanded social groups: the first being
the case where income defines the social
group within which an individual directly
socializes; the second being the case where
income provides the ability to access informa-
tion from particular groups. The hypothesis is
that financial status differentiates models of
fewer versus more conceptual complexes.

Number of illnesses

Those with more known illnesses are pre-
sumed to have had greater exposure to illness
information and are likely to more accurately
generate relational concepts that tie signs and
symptom together. The hypothesis is that a
greater number of illnesses corresponds to a
higher likelihood of forming fewer conceptual
complexes.

General health and physical
functioning

It is presumed that decreased health and
physical functioning provide the impetus for
reflection on health state and consequently

-

refining the schema that underlie judgments
about current information and the decision to
seek care. It is hypothesized that perceived
health status and level of physical functioning
differentiates models of fewer versus more
conceptual complexes.

Coghnitive functioning

Diminished capability in memory, concen-
tration, and decision-making is presumed to
signify fundamental changes in cognitive
functioning. Though it does not necessarily
follow that the structure of conceptual com-
plexes must be affected, the proposition is
plausible. It is hypothesized cognitive func-
tioning differentiates models of fewer versus
more conceptual complexes.

Social support

This study focuses on two sources of social
support: the presence of a spouse,2> and num-
ber of children.2627 A spouse and children are
likely to have intimate knowledge of, and influ-
ence in, a person’s deliberations regarding
health care. The hypothesis is that the pres-
ence or absence of a spouse and number of
children will differentiate models of fewer ver-
sus more conceptual complexes.

Materials and Methods

Data

Two consecutive years, 1996 and 1997, of
the Access to Care data of the Medicare
Current Beneficiary Survey (MCBS) are used
for this analysis. The MCBS is sponsored by
the Centers for Medicare and Medicaid
Services; it is a continuous, multipurpose sur-
vey of a nationally representative sample of
Medicare beneficiaries. The MCBS provides
information on health status, health care use
and expenditures, health insurance coverage,
and socioeconomic and demographic charac-
teristics of beneficiaries. The first year of data
used for this analysis (1996) provides the
explanatory variables, and the second year
(1997) provides both the decision to seek care
variables and the exclusion criteria variables.

Respondents are excluded from analysis if
their reason for seeking medical care during
the survey period was that they were instruct-
ed to seek care by a health care provider (e.g.
their visit was a follow up appointment or
referral); respondents for whom a reason for
seeking medical care was not provided were
also excluded. Respondents are excluded if
they were institutionalized (e.g., nursing
home) within the preceding year. Proxy
responses were not included. Analysis was per-
formed on 2020 beneficiaries.
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Measures

Decision to seek care

The decision to seek medical care was
measured as an indicator that the patient vis-
ited the doctor’s office on the patient’s initia-
tive and not as a provider requested referral or
follow-up visit.

Predictors of the decision to seek care

The variables used to predict the decision to
seek care (denoted by x in equations 2 and 3
below) include age, sex, race, ethnicity, educa-
tion, income, marital status, difficulty writing,
memory loss, difficulty in making decisions,
and number of known illnesses. These vari-
ables were selected from a larger set of poten-
tial predictors using a stepwise process to
retain variables with P-values less than 0.25.

Explanatory variables of the likelihood
of the one-complex model

Explanatory variables (denoted by z in equa-
tion 5 below) of the relative likelihood of using
a single complex model include those implied
by the specific hypotheses being tested: age,
sex, race and ethnicity, years of education,
income and Medicaid status, number of known
illnesses, perceived general health status and
physical functioning, memory loss, difficulty in
making decisions, difficulty concentrating,
marital status and number of living children.
See Appendix for MCBS descriptions.

The physical functioning variable is a sum-
mary scale of ADL and IADL items developed by
Finch et al.28 based on ratio magnitude estima-
tion.29

Analysis

Hypothesis tests are based on the relative
likelihoods of two binary choice models of
seeking care. The decision to seek care is rep-
resented by the model

ifmax(A) =7

0
= {1 if max(h) > 7 M

interpreted as The decision is to seek care
(y=1) if the evaluation of at least one concep-
tual complex (i.e. an element of the vector A of
complexes) exceeds a determining threshold
(7). For example, in Panel 1 through Panel 4 of
Figure 1, the vector | would comprise 1, 2, 3,
and 2 elements, respectively, for the assess-
ment of the indicated complexes. Two choice
models are considered: Model 1, a single-com-
plex model for which A=A (a scalar), and
Model 2, a two-complex model for which
A=(Ag, A1)T. For each observation /, the latent
vector of evaluations A is modeled as a linear
function of variables x and a multivariate nor-
mal error vector ¢
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Hence, the probability of y = 1, for a general
K element vector of complexes, is

£n 7B X
P(y,=1|x)=1-P|| } |s 3
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€)

: ’
7- By X,

Estimation of models 1 and 2 is achieved
using weighted maximum likelihood, subject
to the constraint Bx1;=1; to specify variance
(similar to the identifying constraint used by
Chiou and Miiller).30 Although, models with
K>2 are plausible, they were computationally
too expensive for the present work; hence, we
restrict analysis to the 1-component and 2-
component models. The vector x comprises the
predictor variables listed in the preceding sec-
tion. The MCBS cross-sectional sample
weights are used. The hypothesis that multiple
complexes can underlie the decision behavior
among the elderly is tested using a likelihood
ratio test. To avoid a significant but trivial
result, the null hypothesis is arbitrarily select-
ed as the geometric mean likelihood of the sin-
gle-complex model is 10 percent worse than
the geometric mean likelihood of the multiple-
complex model; hence, the likelihood ratio test
is based on a non-central chi-square distribu-
tion.

The hypotheses regarding characteristics
that differentiate the 1-complex and 2-complex
models are investigated based on a model of
the relative component likelihoods. The
dependent variable in this case is the compo-
nent relative likelihoods of the two choice
models defined for each individual i in the data
as

’ 7,
éi 5| [= .f‘]A

The estimated component likelihoods of
observation / are denoted as /,, and 75',‘3 for
models 1 and 2 respectively. The relative likeli-
hood is modeled as a function of the hypothe-
sized explanatory variables, listed in the pre-
ceding section and denoted here as z,

C'M.i =

where u; is an error term representing the pre-
cision of the estimate with expected value
equal to the bias, which is asymptotically zero.
The error u; is a linear function of a beta-dis-
tributed variable with a single parameter 6:
Le, ui = 2xv; - 1 and v; ~ Beta(0,0). The
parameters o and 0 are estimated via maxi-
mum likelihood based on the beta distribution
of v.
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Results

Sample characteristics

The sample comprised 2,020 respondents
with an average age of 75 years, 57 percent
women, 90 percent white, 5 percent Hispanic,
and 97 percent having been married at least
once. The sample respondents had an average
of a high school education and median annual
income of $15,000 to $20,000. Sixty nine per-
cent sought care on their own initiative in
1997 (Table 1).

Panel 1 )
Eye Strain

Stroke

Heart Disease

press

N

General hypothesis: one complex

model versus two complex model

The 2-complex model provides a statistically
significant, nontrivial (i.e. at least a 10%
improvement in the geometric mean of the
likelihood) improvement over the 1-complex
model P<0.001) in explaining decision behav-
ior among the elderly.

Characteristic-specific hypotheses

Table 2 shows results providing evidence
regarding hypotheses for individual character-
istics.

Indigestion

Readin .
i Chest Pain Arm Pain
Panel 2
Eye Strain : .
y Heart Disease Indigestion
Stroke
e’ Meds
Q @ G Aging
Headache
Reading a .
Chest Pain Arm Pain
Panel 3
Eye Strain ) .
Heart Disease Indigestion
Stroke @
e’ Meds
@ Aging
G Headache
Reading )
Chest Pain Arm Pain
Panel 4 Eye Strain
Indigestion
Strok o
’A@ Aging
Q Headache
Reading Arm Pain

Figure 1. Differentiated conceptual complexes. Each panel depicts a set of conceptual
complexes. Panels 2,3, and 4 are derived from Panel 1 by deletion of concepts.
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Age

The hypothesis that age corresponds to a
non-zero effect differentiating the relative
likelihood of the one to two complex models is
supported (P=0.022). The direction of effect is
such that older persons have a higher likeli-
hood for the 1-complex model; that is, the eld-
erly are more likely to integrate information.

Sex

The presented theory suggests women gen-
erate more elementary and relational concepts
than men, implying a greater likelihood of gen-
erating a single conceptual complex. Results
do not support this hypothesis in terms of a
direct effect (P=0.539). However, sex interacts
with characteristics as discussed below, which
conforms to the more general proposition that
cognitive processing is differentiated by sex.

Culture

The hypothesis that there is an effect due to
culture is supported (P=0.002 for race and
0.001 for ethnicity). In order of increasing ten-
dency to integrate information are Black,

|-

Other, Asian and Pacific Islanders, White, and
American Indian. Being of Hispanic ancestry
implies a greater relative likelihood of the 1-
complex model.

Education

The hypothesis that education differentiates
the models is supported (P<0.001). The nega-
tive direction of effect indicates the 1-complex
model better explains those with lower educa-
tion levels and the 2-complex model better
explains persons with higher education.

Financial status

The hypothesis that financial status differ-
entiates the models is supported (P=0.001).
Results also conformed to the expectation that
the direction of effect for financial status is the
same as that for education. Medicaid status is
not significant; however, this is not too sur-
prising as once education and income level are
accounted for, Medicaid status is not likely to
provide much additional explanatory power.

l.

The hypothesis that those with more known
illnesses are more likely to integrate informa-
tion is supported (P<0.001). The positive
direction of effect implies that the 1-complex
model more likely fits persons with greater
number of illnesses.

Number of illnesses

General health and physical functioning

The hypothesis that perceived health status
and level of physical functioning encourage
the structuring of health related mental repre-
sentations is supported (P=0.012 for men and
0.028 for women). However, the directions of
effect are opposite: better perceived health cor-
responds to a lower likelihood of the 1-complex
model for men and a higher likelihood of the 1-
complex model for women. Physical function-
ing is significant for women (P=0.041) but not
men (P=0.543). Mostly, in conformance with
the result of perceived health, decreased phys-
ical functioning is associated with decreased
likelihood of the 1-complex model for women
(five of the six effect coefficients are nega-
tive).

Table 1. Descriptive statistics of key variables. Mean and standard deviations are reported for continuous, count, and dichotomous vari-
ables; the median category and the 25th and 75th percentile categories are reported for ordered categorical variables.

Age 75 7 65 98
Females 0.57 0.5 0 1
Race
White 0.90 0.30 0 1
American Indian 0.01 0.07 0 1
Asian/Pacific Is. 0.01 0.11 0 1
Black 0.08 0.26 0 1
Other 0.01 0.09 0 1
Hispanic 0.05 0.22 0 1
Years of education 12 4 1 18
Income (15,000-20,000$) (10,000-15,0008; 30,000-35,000%) Less than $5000 Greater than $50,000
Medicaid 0.07 0.25 0 1
Marital Status
Married 0.55 0.5 0 1
Widowed 0.35 0.48 0 1
Divorced 0.06 0.24 0 1
Separated 0.01 0.08 0 1
Never married 0.04 0.19
No. of children 2.93 2.15 0 18
Primary care visit 0.69 0.46 0 1
General health Very Good (Good, Excellent) Poor Excellent
No. of illnesses 1.81 1.55 0 10
Physical functioning
Difficulty stooping Alittle (No; some) No Not able to do
Difficulty lifting No (No; a little) No Not able to do
Difficulty reaching No (No; a little) No Not able to do
Difficulty writing No (No; a little) No Not able to do
Difficulty walking No (No; some) No Not able to do
Functional ADL scale -0.27 0.55 —0.45 5.7
Cognitive functioning
Memory loss 0.94 0.24 0 1
Trouble making decisions 0.98 0.15 0 1
Trouble concentrating 0.94 0.24 0 1
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Cognitive functioning

The hypothesis that cognitive functioning is
associated with the structure of conceptual
complexes is supported for men but not
women (P=0.005 and 0.609 for men and
women respectively).

Social support

The hypothesis that the presence or absence
of a spouse and number of children differenti-
ates the 1-complex model from the 2-complex
model is supported for spouse (P<0.001) but
not number of children (P=0.915). The direc-
tion of the spouse effect generally indicates 1-
complex model is favored more by those with a
spouse (all coefficients are negative for the
marital indicators).

-

Discussion

Results suggest some general conclusions:
first, the proposition that decision-making can
be based on the assessment of multiple cogni-
tive objects is supported.

Second, older persons are more likely to
integrate information; more precisely, older
persons are more likely to seek care based
upon considering a single integrated concep-
tual complex. This suggests that the inability
to filter irrelevant information outweighs the
inability to recall and maintain concepts in
seeking care. Third, results indicate individual
characteristics that differentiate single and
multiple complex models. For older persons’
decisions to seek care at a doctor’s office, the
characteristics associated with an increased
likelihood of integrating information are older
age, lower education, worse health for men

press

N

and better general health for women, greater
memory loss for men, less trouble concentrat-
ing and less trouble making decisions for men,
more known illnesses, racial category, being of
Hispanic ancestry, lower income, and being
married.

Contrary to the hypothesized effect, sex did
not directly differentiate the models. However,
the sex interactions suggest a potential expla-
nation. Perceived health status was significant
for both men and women but in different direc-
tions: men who perceived themselves as
healthy were more likely to segregate informa-
tion whereas women who perceived them-
selves as healthy were more likely to integrate
information. To the extent that self-reported
health status reflects actual status, this result
supports the posited hypothesis among healthy
adults but not for those in poor health.
Similarly, although physical functioning was
not significant in men, it was significant in

Table 2. Characteristics influencing the relative likelihood of the one complex to two complex models (n=2020). Results are reported
for men and women; the entry Same in the women’s columns indicates there is no significant interaction with sex and the effect is the
same as reported in the corresponding men column.

Sex 0.0230 0.539 Same Same
Age 0.0008 0.022* Same Same
Education -0.0060 <0.001* Same Same
General health -0.0079 0.012* 0.0068 0.0288*
Physical functioning

Difficulty stooping -0.0019 0.542 -0.0019 0.0413*

Difficulty lifting 0.0035 -0.0004

Difficulty reaching -0.0010 -0.0035

Difficulty writing -0.0027 0.0019

Difficulty walking -0.0002 -0.0058

ADL Scale 0.0158 -0.0039
Cognitive functioning

Memory loss 0.0835 0.005* 0.0116 0.6088

Problems decisions 0.0119 -0.0251

Trouble concentrating -0.0347 0.0146
Number of illnesses 0.0064 <0.001* Same Same
Culture, race

American Indian 0.0204 0.002* Same Same

Asian/Pacific Is. -0.0050

Black -0.0644

Other -0.0279
Hispanic ancestry 0.0611 0.001* Same Same
Financial status

Income -0.0028 0.001* Same Same

Medicaid status 0.0098 0.258 Same Same
Social support, marital status

Single -0.0352 <0.001* Same Same

Widowed -0.0329 Same Same

Divorced -0.0298 Same Same

Separated -0.0610 Same Same
Number of children 0.0001 0.915 Same Same
Constant -0.1020 0.001* Same Same

*P-values are based on t-statistics for single coefficients and F-statistics for multiple coefficients.
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women, and again, the direction of effect sug-
gested that women in good physical function-
ing are more likely to integrate information.
Generally, the advantage of women over men
in working memory access of more contextual
concepts in information processing,!> may dis-
appear or even reverse with ill health: a ques-
tion that has yet to be studied. For men, report-
ed memory loss and problems making deci-
sions indicated a greater likelihood of integrat-
ing information, whereas trouble concentrat-
ing indicated a greater likelihood of segregat-
ing information. In the present context, this
switch in direction is hard to interpret. It may
suggest that concentration is necessary to
build conceptual structures (to relate con-
cepts), but for men the decision making
process is one of analysis by which conceptual
pruning leads to segregated conceptual com-
plexes.

The study presented here investigated rudi-
mentary structuring of conceptual complexes
and was unable to represent detailed informa-
tion regarding variation in the structure and
content of conceptual complexes. The window
of time that captures deliberation and decision
is treated as a unit and does not represent the
dynamic nature of cognition and decision-
making.

The observational design and the cross-sec-
tional nature of the data imply that the statis-
tical component of the study describes popula-
tion-level distributional characteristics. Study
conclusions should be recognized as awaiting
an experimental design and longitudinal data
to provide clearer evidence. A weak variable is
the use of number of children in the social sup-
port construct. Although it is plausible that
having more children increases the probability
of greater social support from children, it is
also likely that considerable variation exists
and the correlation between number of chil-
dren and social support is small.

Future research is needed that represents
individual, decision specific, conceptual com-
plexes. How to represent such structure
remains a question. Future investigation into
the connection between utilization and inap-
propriate structuring of conceptual complexes
is required to identify the need for interven-
tions that address the structure of conceptual
complexes. Also, research into psychological
mechanisms that influence organization of
conceptual complexes is needed to identify
potential points of intervention. Both under-
utilization and overutilization may be a conse-
quence of the inappropriate structuring of
information such as the inappropriate assess-
ment of fewer complexes rather than a more
appropriate assessment of more complexes or
the inappropriate assessment of many com-
plexes. Future research is needed to identify
predictable structure in the individual-contin-
gent nature of this problem.

- L ik

Conclusions

Results of this study support the conclusion
that older persons are more likely to integrate
information, and individuals with identifiable
characteristics are more likely to do so than
others. The theory tested in this study implies
a potential explanation for misutilization of
care (either over or under-utilization).
Specifically, the inappropriate assessment of
single complexes rather than more appropriate
multiple complexes, or the inappropriate
assessment of multiple complexes rather than
more appropriate single complexes can lead-
ing individuals to attend to inaccurate or
insufficient information thereby possibly gen-
erating mistaken judgments.
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