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Problems of Screening for Poverty Status

John F. Moeller and Nancy A. Mathiowetz'

Abstract: The 1987 National Medical
Expenditure Survey used a screening inter-
view conducted in the fall of 1986 to
identify individuals of interest for over-
sampling, including the poor and near
poor. To minimize response burden and
nonresponse, a single question was asked
to determine poverty status. In addition to
the potential for measurement error, the
dynamic nature cf poverty confounds the

1. Introduction

Survey sample designs often call for over-
sampling population subgroups of par-
ticular interest. One method by which
oversampling is operationalized is to con-
duct a screening interview to identify char-
acteristics of these subgroups. Although
this procedure is quite effective for static
characteristics subject to low levels of
measurement error and little or no change
over time, the approach works less well for
characteristics such as poverty status due
to both the dynamic nature of the measure
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problem of identifying ““survey-year” poor
in a screening interview. This paper exam-
ines a more efficient approach for screening
for poverty status, given both the propen-
sity for underreporting income and the
dynamic rature of the measure.
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and the propensity of error in reports of
income.

The 1987 National Medical Expenditure
Survey (NMES) used a screening interview
conducted in the fall of 1986 to identify
individuals of interest for oversampling:
the elderly, poor, functionally limited,
blacks, and Hispanics. In the NMES
screener, poverty status was based on the
response to a single income question
concerning total family income for the
prior twelve months. The use of a single
income question, while minimizing non-
response, may result in measures of
income that are significantly understated
as compared to data obtained from several
detailed questions (U.S. Bureau of the
Census 1979). In addition, the movement
into and out of poverty, estimated to be
between 25% and 46% in any two
adjacent years (Duncan 1984; U.S. Bureau
of the Census 1989) further confounds
the problem of screening for poverty
status.
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The NMES data provide a unique oppor-
tunity to address the issue of misclas-
sification of poverty status and to develop
and test a more efficient means for identify-
ing income classes for the purpose of over-
sampling. The efficiency models (Section 6)
provide a practical solution for those
researchers in need of methods to over-
sample the poor.

2. Background

When developing a questionnaire to obtain
information on the population necessary for
sample selection, a conflict exists between
the need for a brief instrument and the
need for accurate measurement. There is a
general belief that a brief screening instru-
ment will both increase the response rate
for the screening operation as well as serve
as a “foot-in-the-door” for future contacts
(Groves and Magilavy 1981).

With respect to income questions, there
appears to be a relationship between the
number of detailed questions asked the
respondent and the accuracy of reported
income. For example, comparisons of the
reports of family income collected in the
Current Population Survey (CPS) during
the month of October with the responses
to 11 questions identifying 23 different
sources of income in the March income sup-
plement have consistently shown a ratio of
approximately .80 over a period from 1967
to 1976. Although the reference period for
the two reports is somewhat different (pre-
vious 12 months for the October report;
prior calendar year for the March supple-
ment report), much of the 20% difference
is believed to be a result of the different
question forms (U.S. Bureau of the Census
1979).

Screening for poverty status is further
complicated by the considerable movement
into and out of poverty between any two
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years. This means that even if a person’s
poverty status is accurately measured as
“poor” in year “t—1,” there is at least a
one in five chance that the person would be
misclassified as in poverty in year “t.”
Duncan (1984) examined adjacent-year
pairs of reports of income from 1969 to
1978 using data from the Panel Study of
Income Dynamics (PSID) and found that
35% to 46% of those poor in one year were
not poor in the following year. In a more
recent publication, changes in poverty status
were examined for individuals participating
in the Survey of Income and Program Parti-
cipation (SIPP) between 1984 and 1985
(U.S. Bureau of the Census 1989). The
study examined both the movement into
and out of poverty and found that 25% of
those poor in 1984 were not poor in 1985,
and 21% of those classified as poor in 1985
were not poor in the previous year.

3. NMES Design

The 1987 NMES Household Survey was a
one-year panel study which collected infor-
mation on health care status and utilization
of health care services and associated
expenditures for the civilian noninstitution-
alized household popuiation. As noted
above, a screening interview was used to
facilitate sample identification of popula-
tion subgroups targeted for oversampling.
The screening interview, conducted in
October and Novembei of 1986, was a
relatively short questionnaire focusing only
on the questions necessary for completion
of the sample selection. Due to the compli-
cated nature of simultaneously oversam-
pling on several population characteristics,
concurrent screening and sample selection
were not feasible. Given the dynamic
nature of poverty status in adjacent years,
a concurrent screening and selection pro-
cedure would not have eliminated the
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problem of misclassification that is the focus
of this paper since selection for year ¢, the
survey year, would still be based on income
in year ¢ — 1.

To minimize the number of questions
asked during the screener, income informa-
tion was obtained by asking a single ques-
tion concerning the combined income for
the reporting unit. In the NMES study, a
reporting unit, hereafter referred to as an
RU, was defined as a group of individuals
related by blood, marriage, or adoption,
living within a dwelling unit and included
unmarried students, ages 17-21, who were
living away at college. The income question
read:

Which of these income groups represents
your total (combined family) income for
the past twelve months? Please include
income from all sources such as wages,
salaries, social security or retirement
benefits, interest or dividends, rent from
property and so forth. Just tell the letter.

Several showcards were prepared in
advance which indicated (by letter) the
poverty and 125% poverty lines for report-
ing unit sizes ranging from one to nine and
over and for RUs with and without at
least one person 65 years and older. The
interviewer was instructed to hand the
respondent the card corresponding to the
RU size and, as noted above, the respond-
ent reported the appropriate letter corre-
sponding to the income for the reporting
unit. Poverty thresholds were based on the
official poverty thresholds for March 1986
released by the U.S. Bureau of the Census,
and were adjusted according to the Consu-
mer Price Index for the period between
March 1986, and the month prior to the
field period, September 1986. In addition,
in an attempt to compensate for the
known underreporting of income asso-
ciated with a single income question, the
defining points for the poverty and 125%
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poverty lines were further reduced by
20%. The adjusted thresholds
rounded to the nearest $100.

In contrast, the income data collected for
the 1987 calendar year paralleled the ques-
tions used in the March Supplement to the
Current Population Survey. The income
supplement was administered during the
fourth round of data collection, conducted
between January and March of 1988.
Detailed information on 26 different
income categories was collected separately
for each RU member. Included among the
income categories were wages, veteran’s
payments, Supplemental Security Income,
Social Security, private pensions, and
interest income.

Poverty status for 1987 was determined
by summing all of the sources of income
for all of the individuals within the RU
and comparing that total with thresholds
based on RU size released by the U.S.
Census Bureau for 1987. Poverty status
was assigned at the RU level and all indivi-
duals within the RU were given the same
poverty status.

were

4. Poverty Status Gross Flows

According to NMES, nearly 62% of the 24
million persons who were classified as poor
at the time of the screener were no longer
poor in 1987, a turnover rate far in excess
of the rates cited above from the PSID
and the SIPP studies. By contrast, the
gross flow of persons into poverty between
the two years is similar to other longitu-
dinal surveys. In NMES, 15.4% of the
persons who were near-poor in 1986
(between 100% and 125% of the poverty
line) became poor in 1987, while only
4.1% of the nonpoor in 1986 became poor
in 1987. The comparable percentages from
SIPP data for 1984/1985 were 21.8% and
1.6%, respectively.
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The statistics cited above are based on
person-level estimates; the NMES person-
level estimates are provided as a means for
comparison between NMES data and
other data that have examined transitions
in poverty status over time. However, the
analyses presented in this paper will be
limited to RU-level analyses. In part, using
the reporting unit as the unit of analytic
interest facilitates the use of consumer-unit
based permanent income models. In addi-
tion, since all members of an RU were
assigned the same poverty status, using the
person as the analytic unit of interest
would result in nonindependence of obser-
vations.

Table 1 presents the cross-classification of
reporting units by 1986 and 1987 poverty
status. Fifty-six percent of the reporting
units classified as poor in 1986 left poverty

Table 1.
estimates)®

Journal of Official Statistics

in 1987, whereas the movement into
poverty was quite small, with 16% of the
near poor and 4% of the nonpoor entering
poverty in 1987. As noted above, the exit
rate from poverty far exceeds that reported
in other studies, whereas the rate of
entrance into poverty is comparable.

We hypothesize that the magnitude of the
movement from screener poverty to near-
poor or nonpoor status in 1987 suggests
that in addition to the dynamic nature of
poverty status, income was likely to have
been underreported by a significant percent-
age of those classified as poor at the time of
the screener. This hypothesis is based, in
part, on the underreporting of income docu-
mented in the CPS. The research presented
here attempts to develop a method for
improving the efficiency of screening for
poverty status.

Reporting units cross-classified by screener and 1987 poverty status (unweighted

1987 Poverty status

Screener poverty

status (1986) Poor Near poorb Nonpoor® Total
Poor 1,056 325 1,037 2,418
Row % 44 13 43 100
Column % 65 45 11 20
Near poorb 275 242 1,230 1,747
Row % 16 14 70 100
Column % 17 34 13 15
Nonpoor® 302 155 7,397 7,854
Row % 4 2 94 100
Column % 18 21 77 65
Total 1,633 722 9,664 12,019
Row % 14 6 80 100
Column % 100 100 100 100

Source: National Medical Expenditure Survey
aRe:strlcted to reporting units with non-missing screener and 1987 income.
*Near poor refers to reporting units with annual incomes between the poverty threshold

and 125% of the poverty threshold.

“Nonpoor refers to reporting units with annual incomes above 125% of the poverty

threshold.

Note: Row and column percentages may not sum to totals because of rounding.
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5. Permanent Income Models

Rather than using previous year’s income to
screen for poverty status, an alternative set
of questions based on the permanent
income theory may provide a more efficient
means for identifying the persistent poor.
Expected and permanent income models
have a long-standing tradition in the eco-
nomics literature on consumer behavior
(Friedman 1975; Modigliani and Brumberg
1954; Mayer 1972). Like Paxson (1992), we
define permanent income over a relatively
short time horizon as expected income in
year ¢ based on the RU’s characteristics
and resources during year ¢, where ¢ is
defined as the year of the study, 1987. The
NMES permanent income model was
estimated as a function of various socio-
economic and demographic attributes of
the RU and its members including age,
family composition, family size, health sta-
tus, home ownership, race/ethnicity, census
division, SMSA status, education, employ-
ment status, gender and marital status.
The sample size consisted of 12,019 RUs
reporting income on the screener and in
Round 4 of NMES. Several of the
independent variables, such as functional
status, health status, race, and education
were measured prior to Round 4, while the
remaining independent variables indicate
characteristics of the reporting unit or refer-
ence person, i.e., the person or one of the
persons who owned or rented the dwelling
unit, as of Round 4.

A general version of this equation is as
follows:

InY =ay+a;zy + a,z, + Ine
where

a; for j =0, 1, 2 are parameters;
z; is a vector of socioeconomic and
demographic characteristics of the

RU and its members;
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z, is a vector of 2-way interactions
between .the age, education, and
gender/marital status variables in z;

Y  isincome of the RU in 1987;

Ine isanormally distributed residual term
with a zero mean and variance S2;
and

e is a lognormally distributed residual
term with a unit mean and variance,
exp(S?) — 1.

The results of the permanent income
model (Table 2) show that RUs are likely
to have relatively high expected income in
1987 if the residence is owner-occupied
and in a large SMSA outside the southern
or midwestern regions, and if the reference
person is older, white, married, employed,
highly educated and in excellent health.
Also contributing to relatively high
expected income are large-sized families,
particularly if they contain at least one per-
son 65 years or older and no children under
age 16. Although family incomes tend to
decline if anyone in the unit has difficulty
with at least one activity of daily living,
this effect on family income was not sig-
nificant.

Over half of the variation in observed
family income in NMES is explained by
these systematic attributes of expected or
normal income. The remainder is attrib-
uted to random or nonsystematic effects
which produce what is usually labeled as
“transitory income.” In any given year
there may be households who are above
the official poverty threshold because of
a typical “windfall” income, but who
would “normally” be below poverty based
on household characteristics correlated
with their normal or expected income.
Thus, families may escape poverty either
because of a change in characteristics
associated with their expected income, or
because of an income windfall, that is, a
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Table 2. Permanent income model: Linear regression coefficients predicting the natural

log of family income in 1987

Independent variables Coefficient
Intercept 8.13*
LN age (reference person)? 0.17*
Own home 0.32*
RU composition
LN RU size 0.54*
At least 1 child, age <6 -0.34*
At least 1 child, age 6-15 —0.28*
At least 1 person age 65+ 0.09*
Activities of daily living (ADL)?
No limitations —
1 limitation -0.06
2+ limitations -0.02
Activities of daily living: other RU member
No limitations —
1 limitation —-0.09
2+ limitations —0.01
Health status®
Excellent 0.10**
Good 0.03
Fair -0.07"
Poor —0.18*
Not ascertained _
Race/ethnicity®
White, non-Hispanic S
Black, non-Hispanic -0.20*
Hispanic -0.17*
Census division
New England 0.06
Mid Atlantic —0.03
East North Central —0.05"
West North Central -0.07"
South Atlantic —-0.04
East South Central —0.21*
West South Central —0.18*
Mountain —0.09*
Pacific —
SMSA size
1 of 19 largest SMSAs 0.24™
Other SMSA 0.13*
Not an SMSA —
Education®
Less than 8 yrs/missing —
Some high school —0.40
High school graduate 0.09
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Table 2. Continued

Independent variables Coefficient
Education (continued)
Some college 0.15
College graduate 0.77*
Post-graduate work —0.11
Gender/marital status®
Nonmarried male —0.42"
Nonmarried female —0.20
Married RUs —
Employment status
Reference person employed 0.46™
Other RU members employed 0.30*
Age x education
Age x <HSG 0.15*
Age « HSG 0.06
Age * some college 0.07
Age * college grad —0.05
Age x grad school 0.20*
Age x marital status/gender
Age x nonmarried male 0.08
Age * nonmarried female —0.01
Education x marital status/gender
<HSG * nonmarried male —0.04
<HSG * nonmarried female —0.07
HSG * nonmarried male 0.08
HSG * nonmarried female —0.05
Some college * nonmarried male 0.07
Some college * nonmarried female —0.04
College grad * nonmarried male 0.24*
College grad * nonmarried female 0.04
Graduate * nonmarried male 0.20"
Graduate * nonmarried female 0.21*
R 0.53*

Source: National Medical Expenditure Survey.

*p < 0.05, *p < 0.01.

2Reference person is defined as one of the persons who owns or rents the dwelling unit.
Person level characteristics, unless otherwise noted, indicate characteristics of the reference
person.

positive-valued change in their transitory NMES experience is typical, is inefficient.
income. Over half of the cases sampled at the time
of the screener as ‘““below poverty” were
categorized as being above the poverty line
for the survey year of interest. If reported
prior-year poverty status in response to a
As demonstrated above, the use of a single single income question is a poor way to
question to screen for income, if the screen for poverty status, will the use of a

6. Comparing Alternative Screening
Procedures
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permanent income model approach provide
a more efficient means for identifying
households likely to be poor in the study
year?

To address this issue, two separate logis-
tic regression models were estimated for
the probability of an RU being in poverty
during 1987, the target group for over-
sampling purposes. The first model speci-
fication is nearly the same as that of the
permanent income model (except for the
omission of the interaction terms for age,
education, gender, and marital status) and
can be interpreted as a model of the prob-
ability of having expected income in 1987
below the poverty threshold. The second
model contains only a single explanatory
variable indicating income below poverty
at the time of the screener.

Comparing the results from these two
models shows that the likelihood ratio
index value (Kmenta 1986) for the perma-
nent income model is 10 percentage points
(50%) greater than the value for the model
containing a single income question (Table
3). This comparison suggests that screening
in year t— 1 on the characteristics asso-
ciated with a low value of an RU’s expected
income could prove to be a more efficient
way to identify the poor in year ¢ than by
screening on their poverty status in year
t — 1 based on a single income question.

One concern with the use of our perma-
nent income model as a predictor of 1987
income is that several of the variables were
measured coterminously with income (e.g.,
age, home ownership, marital status, and
employment). However, when the model
was reestimated using characteristics as
measured at Round 1 (January through
April 1987) other than home ownership,
there was no effect on the direction or the
significance of the coefficients. Although
not an ideal means by which to improve
the model, since the Round 1 variables
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were still measured during the calendar
year of interest with respect to income,
and while some efficiency may be lost
related to the measurement of these charac-
teristics in year ¢ — 1 as opposed to year ¢,
the findings suggest that the measures iden-
tified in the model are robust predictors.

What gains in efficiency are realized using
the permanent income model variables as a
screening procedure? Using an estimated
probability of 0.6 that an RU will be poor
(based on the coefficients in Table 3), 65%
of those RUs predicted to be poor during
the survey year were in fact poor during
1987. If in fact RUs were screened and over-
sampled on the characteristics associated
with low expected income (and a relatively
high probability of being in poverty), this
result suggests that as many as 65% of
these units would be below poverty in the
survey year. This is an efficiency rate over
20 percentage points greater than the 44%
rate achieved using the reported screener
income measure, where efficiency rate is
defined as those identified in the screener
as poor who were also poor in the survey
year. If both demographic characteristics
and the screener reported income are used
for selection, the percentage of RUs
predicted to be poor in the survey year
rises to almost 71%, reducing the
inefficiency (that is the percentage of
screener poor who are not poor in the
survey year) observed in NMES from 56%
to 29%.

The cutpoint of 0.6 in the analysis above
reflects the estimated probability based on
the coefficients from Table 3 that an RU
is below poverty. The choice of 0.6 is
arbitrary, but note that the efficiency of
the sampling changes as the cutpoint and
the estimated probability are changed. At
0.5 estimated probability, the efficiency
declines to 60%, whereas at an estimated
probability of 0.7, it increases to 67%.
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Table 3. Estimates of the logistic equations for the probability of an RU being poor in
1987 (The permanent income and single question models)

Independent variables Coefficient

Permanent income model

Intercept 4.62"
LN age (reference person)® -1.13"
Own home -0.93"
RU composition
LN RU size -0.19
At least 1 child, age <6 0.53**
At least 1 child, age 6-15 0.59*
At least 1 person age 65+ —1.18"

Activities of daily living (ADL)?
No limitations —
1 limitation 0.19
2+ limitations 0.16

Activities of daily living: other RU member
No limitations —
1 limitation 0.44

2+ limitations —0.18
Health status®
Excellent —0.35"
Good —0.25
Fair 0.04
Poor 0.40*
Not ascertained —
Race/ethnicity®
White, non-Hispanic —
Black, non-Hispanic 0.93*
Hispanic 0.66™
Census division
New England —0.40
Mid Atlantic 0.10
East North Central 0.10
West North Central 0.20
South Atlantic 0.18
East South Central 0.73**
West South Central 0.63*
Mountain 0.42*
Pacific —
SMSA size
1 of 19 largest SMSAs —0.58"
Other SMSA —0.48*

Not an SMSA —
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Table 3. Continued
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Independent variables Coefficient
Education®
Less than 8 yrs/missing —
Some high school —0.50**
High school graduate —1.05*
Some college —1.24™
College graduate —2.14*
Post-graduate work —2.23*
Gender/marital status®
Nonmarried male 0.07
Nonmarried female 0.46™*
Married RUs —
Employment status
Reference person employed —1.19*
Other RU members employed —1.28"
Likelihood ratio index 0.30™
Single income question model
Intercept -2.75**
RU classified as below poverty at screener 2.63"
Likelihood ratio index 0.20™

*p < 0.05, *p < 0.01.

#Reference person is defined as one of the persons who owns or rents the dwelling unit.
Person level characteristics unless otherwise noted indicate characteristics of the reference

person.

Another alternative survey strategy could
have been to collect more detailed informa-
tion in the screener about the 1986 income
and poverty status of the RU. Apart from
the additional time and dollar cost, as well
as the threat of nonresponse, we note that
even if more accurate 1986 income data
were collected, such an approach does not
prevent a low efficiency rate because a
relatively high percentage of those RUs
below poverty in 1986 would still be
expected to escape poverty by the following
survey year. At the risk of achieving a
poverty sample weighted toward the perma-
nently poor, the expected income approach
to screening avoids this problem and should
produce a higher efficiency rate at identify-
ing the poverty population for the survey
year of interest.

7.  Conclusion

Data from the 1987 National Medical
Expenditure Survey show that an unexpect-
edly large percentage of households and
individuals moved from below poverty as
reported in a screener interview in the fall
of 1986 to above poverty thresholds as
reported for the 1987 NMES survey year.
Our findings suggest that this misclassi-
fication problem was due to both the
dynamic nature of poverty status and to
the method used for collecting income
information on the screener interview, a
single RU-level income question which
tends to produce underreported income
and overreported poverty status.

Because of the rather sizable flows out of
poverty that are ordinarily expected
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between successive years, we do not recom-
mend survey methods designed to collect
more accurate income and poverty status
on a screener. Instead, a potentially more
efficient way of assuring that the survey-
year poor will be oversampled would be to
oversample on the basis of characteristics
associated with low levels of expected
income that could be identified in a
screener interview. Indeed, the 1986
NMES screener did in fact collect informa-
tion on gender, marital status, presence of
children, and geographic location of the
RU and its members. Additional variables
correlated with expected income such as
education, employment status, health
status, and housing tenure could also be
collected in a screener interview without
placing an undue burden on the respond-
ents and thereby provide an efficient
alternative for sampling the poor and near
poor populations.
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