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Abstract suggest that increasing private insurance coverage to minority
populations will not eliminate racial and ethnic gaps in professional

Background: To promote access to mental health services, policy help-seeking for outpatient mental health care. Although the total

makers have focused on expanding the availability of insurance anghumber of people receiving treatment might increase, these results

the generosity of mental health benefits. Ethnic minority populationssuggest that whites would seek care in greater numbers than

are high priority targets for outreach. However, among persons withminorities and the size of the minority-white differential might grow.

private insurance, minorities are less likely than whites to seek

outpatient mental health treatment. Among those with Medicaid Received 20 December 2000; accepi€ July 2001

coverage, minorities continue to be less likely than whites to use .

services. Introduction

Aims of the Study: The present study sought to determine if public

insurance is as effective in promoting outpatient mental healthRecent years have witnessed increasing recognition that

treatment as private coverage for ethnic minority groups. ~mental health problems are widespread and can be

Methods: The ana|ySIS uses data from the 1987 National Medical Successfu”y treated W|th the tlmely prOV|S|on Of approprlate

Expenditure Survey to model mental health expenditures as .
function of minority status and private insurance coverage. Anacare‘ To promote access, policy makers and advocates have

interaction term between the two highlights any differences in focused on the financing of treatment, especially on
response to private and public insurance coverage. The analysis us€xpanding the availability of insurance and the generosity of
a two stage least squares method to account for endogeneity ahental health benefits. Legislation prohibiting a lesser

insurance coverage in the model. coverage for mental health conditions and mandating parity

Results Minorities are less responsive to private insurance than whites, . . S . . .
in two ways. First, minorities are less responsive to private insurancz’vIth physical health conditions is a milestone for the United

than to public insurance whereas whites do not show this differenceStates in this trend. Despite its intent, parity legislation has
Second, minorities are less responsive to private insurance than whitg30ot had a dramatic impattlt is internationally recognized
are to private insurance. that most nations have underfunded their systems of mental
Discussion: Results suggest that there is a difference in the heglth service3.Consistent with this state, parity was an

effectiveness of public and private health insurance to encourage us : . - .
of mental health services. Among minorities but not among Whites,gffort toimprove on the system without committing more public

those with private coverage used fewer mental health services thafHinds.

those with public coverage. Minorities were not only less responsive Ethnic minority populations are high priority targets for
to private insurance than public insurance, but among those who wereutreach in the United States. Although all groups do not
privately insured, minorities used fewer mental health services tharyeceive treatment at levels equaling levels of need, minority

whites. These results imply that insurance may not be as effectiv . .
a mechanism as hoped to encourage self-initiated treatment seeki roup members are especially underrepresented: they are less

particularly among minority and other low income populations. ely than others to receive outpatient care. One paper
Implications for Further Research: Areas for further research  reported that nationally, African Americans and Latinos were

include the impacts of alternative definitions of mental health about half as likely as whites to enter outpatient treatfmbmnt.

mental health care, elucidation of nonfinancial barriers to care forcomprise minority populations with similar access

minorities, and determinants of timely help-seeking among
L 5
minorities. problems*

Implications of Health Care Provision and Use:These results
Background
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Health Services Research, University of North Carolina at Chapel Hill, 725 Public sources account for a major share of financing for
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Source of Funding The work upon which this paper is based was funded Persons receiving publicly financed care are African
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Table 1. Private mental health insurance coverage by race encourages enrollment among those who have. These
incentives apply to the person in distress as well as to

Insurance Coverage Percent Population financially responsible persons acting on his or her behalf. The
Total White  Black latter include programs and providers treating seriously ill
Any Private 0.78 0.85 0.54 persons, of whom many are poor and who require intensive
Mental Health 0.93 0.93 0.93 treatment.
Inpatient Hospital 0.90 0.90 0.90
Inpatient Physician 0.77 0.78 0.76 Research Questions
Outpatient Physician 0.91 0.91 0.91

The present study sought answers to two related questions,
both concerning the effectiveness of insurance coverage in
promoting access to mental health care. The first question fo-
cuses on a possible difference between public and private
coverage and whether public coverage is as effective in
romoting outpatient treatment as private coverage. The issue
s important to address because although we can see that
public coverage plays a major role in financing inpatient

1987 National Medical Expenditure Survey, n = 38,446

Examination of the extent of mental health services
coverage in private policies shows that most private health
insurance policies tend to cover mental health services, an
that most tend to be generous in their breadth of covérage.

This is also shown ifiable 1 Ninety-three percent c;f those mental health services for the severely mentally il it is less
with private health insurance also have coverage for menta clear that it facilitates outpatient mental health use.

health services. On average, people pay about 10 percent of g gecond question is whether or not insurance coverage

their hospital charges, just over 20 percent for inpatient \onresents an effective way to reach ethnic minority groups,
physician services, and just under 10 percent for ambulatoryy,hich are important target populations for outreach. The study
mental health services. attempted to estimate the response of minorities to health

~ Medicaid is more generous still, fully covering acute jngyrance coverage; if minorities respond differently to health
inpatient services for mental health diagnoses as it does for alinsyrance, and this affects their use of mental health services,

other diagnoses. States may, however, place limitations onhis would help to explain their relatively low levels of
services received from mental health providers. At a gytpatient care. Because of minority overrepresentation in
minimum, outpatient services include hospital-based pyplic financing, the study paid special attention to any

outpatient care; all but a handful of states cover, on angifferences between public and private coverage.
optional basis, medication and outpatient clinic-based

treatment. A few states also cover case management an . . .
rehabilitative services. %ontrlbutlon to Previous Efforts

Research on insurance coverage and treatment seeking by, q study goes beyond previous efforts in several directions.

minority populations includes several studies of Medicaid. It provides comparative national estimates for whites as well
Taube, Kessler, and Bufireported that even among persons o 4| ethnic minority groups. It examines a comprehensive

with coverage, minorities continued to be less likely than whites 5oy, o hublic financing sources. It focuses on treatment costs
to use services. Taube and Ruppund similar results in which measure intensity and resource consumption.

another national study. Focusing on African Americans, — another important characteristic of the study takes it further
Temkin-Greener and Clatkdiscovered that among  yan previous efforts. It addresses the reciprocal relationship
Medicaid-eligible persons in Monroe County, New York, raceé petween public insurance coverage and utilization: while
continued to be a strong determinant of ambulatory persons enrolled in public programs such as Medicaid can
utilization. Snowden and Thontasreported that African  phetter afford care and are more likely to seek it, at the same
Americans were less likely than whites to have participated in tjme persons already using care may seek to defray costs by
outpatient treatment when privately insured, but participated seeking out enrollment. The fact that enrollment in public
comparably when covered by Medicaid. insurance programs might be an endogenous variable in
Other investigators have studied private health insuranceattempts to explain utilization -an independent variable itself
plans***The findings from these works indicate that African  partly explained by the dependent variable- has rarely been
American and Hispanic plan members continue to be less likely accounted for.
than whites to seek outpatient treatment and that African  This endogeneity problem is especially important in con-
Americans are less responsive than other groups whensidering the role of insurance coverage in promoting treatment
provided with a more generous level of mental health among minorities. Minority persons are covered under public
coverage. sources of payment more frequently than others. Public
The study of the use of mental health services and insurancdinancing covers treatment at programs treating clients
is complicated by the possible reciprocal relationship betweensuffering from severe and persistent forms of mental iliness.
Medicaid enroliment and use: while Medicaid enrollment Such persons are especially likely not to chose treatment for
promotes use of services, use of services can also lead tahemselves, but to enter at the instigation of community
Medicaid enrollment. The advantage in price conferred by members, significant others, or legal authorities. Public
Medicaid enrollment encourages treatment seeking amongprograms are obliged to treat them and subsequently seek out
those who are contemplating seeking care, but alsosources of financing to offset their costs.
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Under these conditions, participation in treatment brings Agency for Health Care Policy and Research. The analysis
about coverage. To assume that coverage promotes us@ses two components of the National Medical Expenditure
without accounting for the opposite possibility is to Survey, the Household Survey, and the Health Insurance Plans
exaggerate the importance of insurance as a mechanism t&urvey. The Household Survey sample is representative of
encourage self-initiated treatment seeking and to overstate thenhe civilian non-institutionalized population of the U.S. in 1987.
value of increasing coverage to minority and other low |t js g stratified multistage area probability design of

income populations. individuals within households, with a sample of 38,446
people. The sample includes 22,322 insured adults, 18,857 of
Hypotheses whom completed a supplemental health status questionnaire

) _ in which appeared selected variables used in the present study.
We expect those with more generous insurance coverage a”ﬁ’opulation groups of special interest were oversampled,
lower out of pocket costs will use more mental health j,c|yding African Americans and Hispanics. The Health

services, other things being equal. Although private health | <\ ,rance Plans Survey was designed to verify health

insurance appears to be relatively generous in its coverage oTnsurance status and to collect detailed information about the

mental health Services, Medicaid covers these costs more .genf)rivate health insurance coverage of the Household Survey
erously. In addition, we expect there may be a mediating .
; . o respondents. Data were collected from employers, unions,
effect of cultural competency, with public Medicaid coverage . : .
: insurance companies and other sources of private health
more likely reflect cultural competency. Therefore, we expect insuran bout h health insuran licv held b
that people covered by private health insurance will use fewerHSu ah CIZ aé out eac ga surance poficy he y
mental health services than those covered by Medicaid. ousenho urvey respon ents. _
Substitutes, incentives and barriers to care may also affect Families participating in the household survey were inter-
the impact of insurance coverage and other measures otiéwed four times over 16 months beginning in early 1987.
access to mental health care. Some of these are directIyA‘t the baseline interview, data were collected on household
related to the type of health insurance coverage. For exampleSOMposition, employment and insurance, and the information
private health insurance is typically obtained through Was updated at subsequent interviews. Additional
employment. Employment itself however, may provide a information was collected on illness, use of health and mental
social support network that may substitute for formal mental health services, and expenditures. The data were collected
health care. Also, work responsibilities may preclude taking through face-to-face questioning, from calendars and diaries
the time needed to use mental health services. Medicaidof medical events, and from self-administered questionnaires
coverage brings a unique set of substitutes, incentives anccompleted by respondents between rounds of interviewing.
barriers to use of care. There may often be long waits for careData obtained from the household survey were supplemented
and cumbersome paperwork involved. On the other hand,with data from surveys of the medical providers of

researchers have demonstrated improved access fokespondents reporting on the Medical Provider Survey as well

minorities at minority-oriented progrars’® Availability of s the insurance plans of respondents on the Health Insurance
public transportation can also play a role for the eligible pjans Survey. This set of survey instruments allows the
population. National Medical Survey to describe individuals and how and

Despite efforts of control for extraneous factors, work why they use and pay for medical care.
continues to show that minorities show a different response to 11,4 1987 National Medical Expenditure Survey provides a
!ntsu:cance cov;ara%e;?a;n wh|'éé§.t_'|'h|s m?jybbe _due to _the ‘ rich and unique source of information on mental health
INterierence of substitules, Incentives and barriers unique togy . ;qqq utilization, expenditures, and insurance coverage. It

:,:2 (Ijr:]fj Ivlﬂiatcz?qrot:](imiﬂe,;:(I:Jtléuroafl Isﬁslj’tr';lﬁgz tgoc\?éfam:y distinguishes mental health services from other types of care,
Su grtive social netwofks of friends or church m% " and it provides detailed information on insurance coverage
amzﬁorate the need for mental health services y and out of pocket costs for mental and other health services.

' Public use data from the subsequent wave of this survey

Altogether then, evidence suggests that minorities will use ™ - . _
fewer mental health services than whites. Controlling for S€'i€S, the 1996 Medical Expenditure Panel Survey, no longer

substitutes or barriers to care may explain some of the Provide this level of detail on insurance coverage.
differences of minorities and lessen that effect. In any case, Complete data were available for an analysis of 11,826 adults
people with higher out of pocket costs for care, those coveredinsured under private health insurance or Medicaid or other
under private insurance, should use fewer mental healthPublic sources. This approach focuses the analysis on
services than those who have access to free care throughifferences between the effects of private insurance and
coverage under Medicaid or other public sources. public insurance. The uninsured are not included in the
sample. Reported statistics and regressions were weighted to
adjust for nonresponse and survey design effects.
Methods Complementary analyses correcting for the complex sample
design indicate that the probability levels of the reported t tests
Data for the analysis are from the 1987 National Medical are not underestimated to an extent large enough to alter an
Expenditure Surve¥:*® This survey was conducted by the interpretation of the results, alpha = 0.01.
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Table 2. Use and expenditures for mental health services
Insured adults analysis sample

Any Mental Health Use ~ Mean Expenditures

White
MHI-5 <= 15 0.04 (0.20) 21 (251)
MHI-5 > 15 0.11 (0.33) 116 (834)
Minority
MHI-5 <= 15 0.01 (0.09) 6 (90)
MHI-5 > 15 0.08 (0.22) 145 (1094)

1987 National Medical Expenditure Survey, n = 11,826

Table 2indicates the extent of mental health use and expendi-

visits, phone calls and outings.

Need for mental health care was assessed by means of the
Mental Health Inventory 5, a brief version of the 18-item
Mental Health Inventory 18, itself a shortened version of a
38-item measure used as the principle mental health
assessment instrument in the Rand Health Insurance
Experiment! This study used a variable measuring the
frequency of the negative feelings ‘nervous’ or ‘down’ and
the positive feelings (scored in reverse) ‘happy’, ‘calm’, or
‘peaceful’. In psychometric studies the Mental Health
Inventory 5 has been shown to have good reliability and
validity, including sensitivity and specificity in predicting
lifetime diagnoses as assessed from the Diagnostic Interview
Schedule?

Control variables describe other predisposing characte-

tures by minority status and need, as measured by the Mentaistics. Dummy variables identifying those who are female,
Health Inventory 5, in the analysis sample. Those scoring aboveyayried and living in the south attempt to capture characteris-

the 80" percentile were considered in need of mental health
services.

The data are used to estimate a model of the use of ment
health services in order to estimate the response of minoritie
to private and public health insurance coverage for such
services. The dependent variable, mental health services, ar
those provided through an ambulatory medical care visit. The
dependent variable measures the log of expenditures for thes
mental health services.

Predictors of primary interest are dummy variables for
minority status and private insurance coverage. An
interaction term between the two allows the impact of
insurance status to differ by minority status. This leaves a
reference category of whites with public insurariahle 3
provides a complete list of predictors and a description of the
analysis sample.

The variable identifying those who are socially active

attempts to capture possible substitutes for professional care

The use of social activity for this purpose is justified by a
literature describing “voluntary support networks”, and
documenting the role of family, friends, and voluntary

associations as widely used sources of assistance for mental

health problem® The indicator used in the study refers to
frequency of social interaction with family and friends through

Table 3. Insured adults analysis sample

Variable Mean
Log mental health expenditures 0.24
Minority 0.14
Private Insurance 0.95
Minority with Private Insurance 0.12
Socially active (24 point scale) 16
MHI-5 (30 point scale) 11
Female 0.54
Married 0.65
Lives in the south 0.31
Employed all year 0.63
Completed high school 0.99
Lives in poverty 0.06
Lives in a large SMSA 0.27

1987 National Medical Expenditure Survey, n = 11,826
38
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tics predisposing people to use mental health services.

asbata Analytic Procedures

The goals of this analysis bring two challenges: one is to model
the non-normal dependent variable, mental health expenditures;
the other is to appropriately model the endogenous
relationship between those mental health expenditures and
health insurance coverage. The statistical technique needs to
meet both these challenges as best as possible.
Conceptually, the dependent variable is demand for mental
health services. When demand is measured with utilization,
we only see positive utilization when demand has passed some
threshold level necessary to impel a person into the doctor’s
office. That means that the measure of utilization is censored
at zero; all those individuals with demand below the threshold
show zero utilization. Statistically, the utilization variable has
a censored, nonnormal distribution. In this study, 91 percent
of the weighted sample had zero utilization, and mental health
expenditures had a skew of 33.
As a first approach to this challenge, we used a logit to
estimate the probability of mental health services use,
exploring the impacts of race and insurance status and their
interaction? The present study develops this initial approach
in several ways. First, we use a continuous dependent
variable. This allows us to study factors impacting use of mental
health services along a continuum rather than only the choice
whether or not to use these services. Second, we account for
the endogeneity of health insurance coverage. Finally, we
include additional predictors in an effort to control for racial
differences in help-seeking implied in the first analysis.
In order to model a continuous dependent variable, we logged
the dependent variable. This normalized, to an extent, the
distribution of mental health expenditures. Using the log of
mental health expenditures as our normalized dependent
variable, freed us to use the two stage least squares approach
to estimate an instrument for health insurance coverage.
Individuals who use a great deal of mental heath services over
time are likely to become disconnected from employment and
employer purchased private health insurance, and instead enroll
in Medicaid. This makes the private insurance variable

K. C. THOMAS AND L. R. SNOWDEN
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endogenous to the system. Estimation using an endogenougable 5. Relative use of mental health services
predictor yields inconsistent results. The two stage least squares Implications from regression
method estimates an instrument for private insurance using _ _ _
the remaining exogenous predictors and an additional set Whicl".Use of Mental Health Compared to Whites with Private Insurance
is also described inTable 3 (employed all year, Inority wi _
completed high school, living in poverty, and living in a large Minority with Public Insurance More
urban area (Standard Metropolitan Statistical Area)). The  Vhite with Public Insurance Not Different
final model of interest uses the instrument for private Use of Mental Health, Privately Insured Compared to Publicly Insured
insurance which is exogenous to the system; interpretation of ~ Minority Less
the coefficient is not different from ordinary least squatés. White Not different

Use of Mental Health among Minorities Compared to Whites

Minority with Private Insurance Less

Privately Insured Less
Publicly Insured More

Results

Results of the two stage least squares estimation suggest that : :

the model explains a significant amount of variation igsggﬁ;ggﬁ;s&gﬁ;r;?(f;fé?{;g&icg ':]eiml‘fé‘gg”d'tures

according to a likelihood ratio test (with 8 degrees of

freedom, alpha = 0.05). Coefficient estimates show that the  Need for mental health services was measured with the

impact of private insurance on minorities is not strong: the jental Health Inventory 5. The results show that having a

minority variable is positive and significant, while its pigh score on the Mental Health Inventory 5 increased

interaction with private insurance is negative and significant gynenditures for mental health services.

(@lphas = 0.05)Table 4 shows these results. o The remaining predictors of mental health use control for
Table 5 provides an interpretation of the implied characteristics predisposing people to use mental health care.

relationships between this set of dummy variables and their those who are married and those living in the south use fewer

reference category, whites with public health insurance. menta| health services than others. Being female did not have
Results suggest that minorities with private health insurance sjgnificant impact on use.

use fewer mental health services than whites with private health
insurance. Minorities W|th.pr|vate healt_h insurance also Use conclusions
fewer mental health services than minorities with public
insurance. In contrast, results suggest that whites use similaro summarize, results suggest that there is a difference in the
amounts of mental health services under either private oreffectiveness of private and public health insurance to
public coverage. These results suggest that minorities are lesencourage use of mental health services. Among minorities
sensitive to private health insurance than whites in two ways. but not among whites, those with private coverage used fewer
First, minorities are less sensitive to private insurance than tomental health services than those with public coverage. In
public insurance whereas whites do not show this difference. addition, minorities were not only less sensitive to private
Second, minorities are less sensitive to private insurance thannsurance than public insurance, but among those who were
whites are to private insurance. privately insured, minorities used fewer mental health
The variable identifying people who were socially active services than whites. These results imply that insurance may
was included to control for a variety of possible substitutes for not be as effective a mechanism as hoped to encourage
mental health care. These results also suggest that beingelf-initiated treatment seeking particularly among minority
socially active decreases use of mental health services.and other low income populations.
Including social activity in the model did not, however,  The National Medical Expenditure Survey is ideally suited
decrease the significance of the minority variable. for this analysis in several ways: it is a national probability
sample, over sampled among minorities, with detailed
Table 4. Minority sensitivity to private insurance in use of mental information in the areas of interest. Nonetheless, only 3 per-
health services (two stage least squares regression) cent of the adults in the National Medical Expenditure Survey
used mental health services; only 0.5 percent of minorities.

Variable Coefficient Using a sample of 11,826 adults, this yielded only 67 minority
Minority 0.69 * users of mental health services. Exploration of the
Private Insurance 0.08 distributions of additional variables of interest indicated that
Minority w/ Private Insurance  -0.95 * the regression of mental health use could handle roughly 7
Socially active -0.01 ** predictors, at most. Further research would benefit from a
MHI-5 0.04 ** more fully specified equation.

Female 0.02 Management of behavioral health benefits has expanded
Married -0.11 greatly since 1986. By the late 1990s most insured people in
Lives in the south -0.08 **

1987 National Medical Expenditure Survey, n = 11,826
* alpha <0.05, ** alpha < 0.01
Overall fit significant according to likelihood ratio test, alpha < 0.01

MINORITY RESPONSE TO HEALTH INSURANCE
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the U.S. had behavioral health services that were mafaged.
This has important implications for the ability of private and
public insurance to improve access to mental health care. The
two major goals of managed care, to reduce costs and to
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provide quality care through coordination of benefits, should than in the United States. For example, in Sweden, the mental
have opposing impacts on access to care. In fact, managedhealth system relies on the initiative of the needy person to
care efforts to reduce costs have lead to decreased psychiatrigccess services, which is at best unrealistic for the mentally ill
inpatient caré! in some instances decreased access towith additionally barriers for those of minority cultufe$hese
outpatient service®,and the shifting of responsibility for  are hypotheses to be explored as we seek to understand why
payment to the public sectdr?® There is not strong evidence minorities do not respond as much as whites to private
that managed behavioral health care has lead to a shift frominsurance coverage when seeking treatment for mental health
inpatient to outpatient care, but instead, an overall decrease iproblems.
care?® In the face of the emphasis on cost reduction, Theorists have argued that minorities seek assistance from
coordination of benefits to extend appropriate mental health friends, family members and culturally sanctioned providers
services has been difficidk. Even when people are covered of care, who address mental health needs in ways acceptable
through a managed care organization, in fact, most behaviorato indigenous communities. The research indicates that family
health benefits are covered through carve-outs, where theand friends of minorities do provide help after a mental health
managed care organization contracts with a specialty problem has been acknowledged and treatment has begun, but
organization to manage the behavioral health benefits. they do not provide alternative care during earlier stages in
Behavioral health benefits remain organizationally separatethe proces®. It is generally recognized, both in the United
from general health care even though they are both maffaged. States and abroad, that increased patient and family
These trends suggest a reduction in the generosity of privaténvolvement in the plan of care may help to ameliorate
insurance coverage of behavioral health benefits. The Mentalcultural obstacles and thereby increase adherence to the plan

Health Parity Act, which went into effect in 1998 has not as well>%:3

significantly altered this trentOf particular note for this

Policy makers must learn better what the barriers and

paper, minorities continue to experience more barriers to carefacilitators are for professional help-seeking for outpatient

than others under managed cér#anaged behavioral health

mental health care and how those vary by race and ethnicity.

has come to the public sector as well; the majority of U.S. Although historically, Medicaid had a great impact on
states use some managed care in their Medicaid programsequalizing access to health care services, we can not, at this
Although results are mixed, the literature suggests that point, continue to rely simply on financing to equalize ac€ess.

Medicaid managed care has not significantly limited access toThe results of this analysis suggest that increasing private in-

outpatient mental health servicg$!These trends suggest that

surance coverage to minority populations will not eliminate

the expansion in managed care arrangements would notacial and ethnic gaps in professional help-seeking for
appear to have altered the results of this study, but future workoutpatient mental health care. Indeed, although the total number
should evaluate further the impact of managed care on accessf people receiving treatment might increase, whites would

to care by race.

seek care in greater numbers than minorities and the size of

Further research is needed to understand better thethe minority-white differential might grow.

dynamics of the differences in use of mental health services
that were observed here. It may be that a broader definition of

mental health use is required to fully characterize people’s use References

For example, people may be obtaining more mental health
services from general medical practitioners who may prescribel'
psychotropic drugs. 2.
The interplay between ambulatory and inpatient mental
health use may be important also. If ambulatory care prevents
inpatient care, then the greater presence of African and Native;
Americans in inpatient settings might at least help to explain
their lesser use of outpatient care. On the other hand, the lower
minority-white gap under public insurance which, like private
insurance, finances inpatient stays, weakens this possibility. ,
More research is needed also on barriers to care for
minorities apart from those related to financing. Personal and
family beliefs, including attitudes toward mental illness and °:
beliefs about the appropriateness and effectiveness ofy
treatment, might help to explain differences in help
seeking from professional caregivers. The structure of the
mental health system also needs to be examined, especially
access to understanding treatment personnel, who are awarg
of the beliefs and practices of minorities and are welcoming
of them as patients. This could well be even more
problematic in countries where the dominant culture comprises &
a larger and more homogenious proportion of the population
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