Technical Appendix

Is health insurance cost-effective?
Introduction
This technical appendix provides detailed information on the anal yses used to examine the cost-
effectiveness (CE) of health insurance. These analyses involved examining the CE of &) insuring
persons 25-64 without insurance, and b) providing supplemental insurance to persons 65 and older
who have Medicare only. Because the policy implications are different we present the analysesin
separate papers. However, the details of the analyses underlying the papers are essentially identical.
Thus, this technical appendix presents those details in one unified format. The sequenceis: A) the
methods and results for the analyses of the relationship between insurance status and both health-
related quality of life and mortality; B) the methods and results for the analyses of the relationship
between insurance status and expenditures; and C) the methods and results for the

decision analyses

A: Insurance Status and Health-Related Quality of Life and Mortality (NHIS)
Methods
Sample

The 1993 NHIS included questions on health insurance status in the second half of the year,
and included a sample of 61,287 persons. Of these, 38,500 were in the two study age groups, >25-
64 and >65, of whom 37,185 had information alowing reliable mortality follow-up. The study
samples excluded persons reporting they had no insurance because of poor health (59) or had lost
their insurance because of unemployment (302). Also not included were persons with Medicaid,

Medicare in persons < 65, those with military insurance, and those with other publicly funded



insurance programs. Thus, the samples included a) those 25-64 reporting either no insurance or
private insurance (N=24,578); and b) those > 65 with Medicare only or private insurance as well
(N=5,458). A subset of these NHIS respondents were also asked about their health risk behaviors,
including smoking status and front seatbelt use. Information on these risk factors was available on

12,092 persons 25-64 and 3,294 persons >65.

Analyses

Two prediction models were developed for health status using the two insured cohorts. The
dependent variables were the Health Activity Limitation Index (HALex) scores (also known as the
Y ears of Healthy Life measure), and the independent variables were sociodemographic indicators,
the number of conditions, and behavioral risk factors. A squared age term was included in each
model to test for non-linearity, but no evidence of non-linearity was found. Predictors were
excluded if they made no significant contribution (p > .15) to the models. The parameter estimates
from these prediction equations were then applied to the respective variables for each person in the
uninsured and Medicare only cohortsto yield a predicted HALex for each person.

Two Cox proportional hazard models were used to assess the adjusted contributions of
insurance status in each cohort. Survival was assessed as the time in months between the interview
date and the end of 1995, or the date of death, if sooner. The independent variables were insurance
status, sociodemographic variables, health status, and behavioral risk factors. The models were
tested for the violation of the proportiona hazard assumption with regards to insurance status and
no evidence of violation was found. The models aso examined the interaction between insurance
status and other key variables, specifically, age, number of conditions and employment status. To

assess the potential confounding effect of the number of conditions a subject had at the time of the



interview, the analyses were run with this variable excluded and were then compared with the main
models.

In the NHIS, questions pertaining to smoking status and seatbelt use were gathered on only
asubset (< 50%) of the sample. As aresult of the smaller sasmple size, and the relative infrequency
of mortality in the 2-year follow-up, when behavioral risk factors were included in the proportional
hazards models the model appeared to be overspecified. Thus the analyses were conducted first
without the behavioral risk factors. The analyses were then conducted, excluding non-significant
variables, and replacing categorical versions of the variables with modified continuous versions (to
reduce the degrees of freedom). Smoking status was included as “ever smoker” or “never smoked, *
and seatbelt use was dichotomized as dways/mostly vs. less often. These reduced versions of the
models were then analyzed with the behavioral risk factorsincluded and excluded to estimate the
change in the parameter estimates for the insurance status variables, and thereby the extent of likely

confounding.

Results

Table 1 shows the distribution of variables by insurance status. For those < 65, the
uninsured are younger, have lower family income, are more likely to be male, have less education,
arelesslikely to be white, less likely to be employed, more likely to live in the west and south, less
likely to livein non-centra MSA areas, more likely to be ever smokers, and lesslikely to use
seatbelts. There was no difference in the number of conditions (mean 0.7 for both), but those with
no insurance were in larger families (3.2 vs. 3.0). After multivariate adjustment, using logistic
regression (Table 2), all these variables revealed similar independent associ ations with insurance

status.



For those > 65 (Table 1), those without supplemental insurance are older, have lower
incomes, more likely to be female, have less education, are less likely to be white, less likely to be
working, more likely to be married, with a spouse in the home (and less likely to be widowed),
more likely to livein the south and west, less likely to live in non-central MSA aress, lesslikely to
be ever smokers, and less likely to use seatbelts. Those without supplemental insurance had more
conditions (1.8 vs. 1.7) and larger families (2.2 vs. 1.8). After multivariate adjustment, using
logistic regression (Table 2), the following variables remained statistically significant: income,
gender, education, race/ethnicity, marital status, region, and seatbelt use.

Health status was lower in those without insurance (0.84 vs. 0.89), and those without
supplemental insurance (0.67 vs. 0.75). Table 3 shows the results of the regressions of health status
on covariates for those who were insured (<65) and had supplemental insurance (>65), and the
parameter estimates used to derive the health status for the cohorts without insurance or
supplemental insurance that would be predicted if they had insurance or supplementa insurance.
Average health status for those without private insurance predicted if they obtained private
insurance was 0.854 for those < 65, and 0.727 for those > 65.

After adjusting for covariates, mortality rates were obtained for the insured persons using
the same age intervals. These rates were then multiplied by the hazard ratios for persons 25-64 and
65 and over to obtain rates specific to the uninsured cohort. Table 4 shows the actual and predicted
health status by age group and associated mortality probabilities for these cohorts.

The relationships of insurance status with subsequent mortality adjusted for all variables
excluding the behavioral risk factors are shown in Table 5. The adjusted hazard ratio (HR) for
those < 65 was 1.73 (95% confidence interval (Cl) = 1.10, 2.72) and for those > 65 was 1.56 (95%

Cl =121, 2.02). The analyses were repeated including and excluding the behavioral risk factors,



using modified continuous or dichotomous variables and including only significant variables. Under
65 there were only 53 deaths in the sample, > 65 there were 224. Under 65, seat belt use showed no
evidence of being associated with mortality. Over 65 both risk factor variables were associated with
mortality, but there was equivocal evidence of confounding of the associations of insurance status
with mortality in both age-groups. That is, the change in the HR when the behavioral risk factors
were included or excluded was always less than 10%. For example, using continuous versions of
the variables, and including only significant covariates other than insurance status and the
behavioral risk factors, the HR for insurance for those < 65 was 1.70 (95% CI = 0.83, 3.50), it
increased dightly if the behavioral risk factors were excluded to 1.72 (95% CI = 0.83, 3.56). For
those > 65, the HR was 1.51 (95% CI = 1.06, 2.17) with the behavioral risk factorsincluded and
1.54 (95% CI = 1.07, 2.21) with the behavioral risk factors excluded. Because of the uncertainties
in the extent of confounding we reduced our base estimates of the HRs by 10% from the values
observed in the full models excluding the behavioral risk factors. That is, we used a hazard ratio of
1.66 for persons < 65, and 1.49 for persons >65.

There was no statistical evidence of interaction between the insurance status variables and
age, employment status, or number of conditions. There was little evidence of confounding of the
insurance status effect by number conditions. When the number of conditions variable was

excluded, the HR for insurance status changed relatively littleto 1.72 ( 95% CI = 1.09, 2.70).

B: Insurance Status and Expenditures (MEPS)

M ethods

Samples



The 1996 Medical Expenditure Panel Survey included information on 13,535 personsin the
two age groups 25-64 and > 65. In our main study samples we included only those who reported no
changein their insurance status during the 12 months of 1996. We compared @) for persons 25-64
those without insurance with those with private insurance, and b) for those > 65 those with
Medicare only with those reporting private insurance also.

Analyses

Two prediction models were devel oped for total expenditures using the two insured cohorts.
The dependent variables were total expenditures, and the independent variables each of the
sociodemographic variables and self-rated health.? A squared age term was included in each model
to test for non-linearity, but no evidence of non-linearity was found. The parameter estimates from
these prediction equations were then applied to the respective variables for each person in the
uninsured cohortsto yield a predicted total expenditure for each person.

Expenditures are not normally distributed, about 11% of persons under 65 and 3% of persons
over 65 have no expenditures, while for those that have expenditures there is a significant right
skewing of expenditures. A number of approaches have been proposed for dealing with these
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We examined three alternative modelling approaches:. ordinary least squares (OLS), generalized
linear modelling (GLM) using agammadistribution and log link, and atwo-part model, using
logistic regression to model use/non-use and a generalized linear model using a gamma distribution
and log link to model amount of use contingent on any use. In thislast approach the predicted
probability of use is multiplied by the predicted amount of use contingent on some use to derive a
predicted use. The three models produced very similar results, so we decided to use the approach
yielding the highest predicted expenditures for the uninsured were they to have insurance coverage.
This choice was made to be conservative from the perspective of the CEA.

In our cost-effectiveness models we excluded one person in the Medicare only group, age
66-69 years, whose total expenditures were >$100,000. Had that person been included, the mean
expenditures for that group would have been higher for those without private insurance than
predicted expenditures with insurance (see Table 8).

We cal culated the administrative component of providing insurance as follows. First, the
mean amount paid by insurance companies (insurance benefits) for the two privately insured
cohorts was obtained from MEPS. We derived the ratio of insurance benefit to total expenditures
for the two groups, and applied those ratios to the predicted expenditures for the uninsured cohorts.
We assumed that these ratios would be similar for both the insured and uninsured cohorts, if the
latter were to obtain insurance. We used the benefit to premium ratio obtained from 1996 National
Health Accounts (NHA) data® to derive a predicted administrative cost of providing insurance to the
uninsured. This process involved a number of assumptions and simplifications. We ignored that
some of those imputed administrative costs were profits, reasoning that might approximately offset

employer and individual costs associated with insurance. We did this because we were unable to



generate reliable information to derive those separate costs. Because the uncertainties are relatively
small compared with the overall expenditures we do not think these simplifications were
problematic. We also conducted sensitivity analyses around our expenditure estimates to address
thisissue. Finaly, the fixed and variable costs of providing insurance to such alarge number of
persons are uncertain. We reasoned that, on average, the administrative costs would largely be
related to the predicted utilization, so we apportioned the administrative component in proportion to
the predicted total expenditures.

We also calculated per event expenditures for the privately insured and uninsured (Medicare
only) groups. We used events in 25 categories provided by MEPS, and for each ratio divided the
mean total expendituresin that category for the insurance group by the number of eventsfor
persons in that insurance group reporting at least one event. For selected comparisons we examined
whether the differencesin per event expenditures were statistically significant. We used linear
regression models with the per event expenditure as the dependent variable and insurance status as
the key independent variable. We adjusted for age, sex, race/ethnicity, income, education,

employment status, marital status, region of country, rural vs. urban location, and self-rated health.

Results

There were 8,481 persons < 65 with either no insurance throughout the year or with private
insurance. During any month an additional approximately 2% of persons (10% of those uninsured)
were without insurance. There were 1,577 persons >65 with Medicare only or Medicare plus
private insurance. The distribution of variables by insurance statusis shownin Table 6. The
rel ationships between insurance status and sociodemographics are broadly similar to those observed

in the 1993 NHIS sample.



Figure 1 shows the actual and predicted expenditures by age-group and insurance status. It
can be seen that the three prediction model (OLS, GLM one-part, and GLM two-part) produced
very similar results. Asshown in Table 7 the mean predicted expenditures using the one-part GLM
(gammadistribution with log link) were the highest. Thus we used this method in our CEA. For
both groups without private insurance (<65, and >65) their mean expenditures predicted if they
were privately insured were slightly higher than those observed for the currently insured cohort,
largely because of their lower socio-economic status and lower health status.?

Table 8 shows the predicted expenditures by age-group using the one-part GLM and the
mean private insurance benefits of the two privately insured cohorts (i.e. < 65 and >65. Despite the
differencesin overall expenditures the private insurance benefits in the two age-groups are
relatively ssimilar. The average insurance benefit to total expenditure ratio for those < 65 was 73.7
%, and 25.8 % for those > 65. The benefit to premium ratio, from 1996 NHA data was 86.7 %.
Thus, we derived an average administrative cost of 9.8 % of predicted expenditures for those <65
and 3.4 % for those > 65. In the model, we ssimply estimated costs at 10% for the 25-65 cohort and
5% for the 65 cohort.

Table 9 shows the per event expenditures for those with and without insurance (or
supplemental insurance). For those under 65, per event expenditures were lower for the uninsured,
for nearly al categories. The exceptions were for inpatient expenditures and dental expenditures.
For inpatient expenditures the reversal reflected one outlier. For both dental and inpatient
expenditures the differences were not statistically significant after adjustment for
sociodemographics and health status. Severa of the other differences showing lower per event
expenditures for the uninsured were statistically significant after adjustment. For example, per

event outpatient provider visit expenditures were $29.9 (standard error = 4.69) lower for those



without insurance. For those > 65 there were few differences in per event expenditures by

insurance status, and none were statistically significant.

C: Decision Analysis Models

M ethods and Results

In this section, we present the methods and results together, since model outputs assist the
reader in understanding the sensitivity analyses and the overall functioning of the model. We
constructed Markov models evaluate changes in expenditures and HRQL in 1-year increments
using DATAPRO 4.0 (see Figure 2). In this program, cycles are tracked using a variable termed
“ stage” whichisrecursively set to _stage= _stage + 1 at each cycle. Each model used the age-
specific cost and HRQL datalisted in Table 4 and Table 8. Tabular values were read as afunction
of the subjects age, which was set asAge= _stage + X, where X isequal to 25 or 65 at the start of
the analysis, depending on the cohort under study. Ten-year intervals were used in the 25 to 64
cohort and 5-year intervals were used thereafter. Vaues between intervals were interpolated using
the program’s built in linear interpolation function.*

In the 25-64 cohort model represented in Figure 2, If/Else statements were used to terminate
insurance effects at age 65. After this point, it was assumed that the effects of insurance would
disappear and all subjects would revert to mortality, HRQL, and expenditure values of the insured.
Though lingering effects from remaining uninsured are likely, we had no data on such effects and
we took this step to bias the resultsin favor of the “no insurance” arm of the anaysis.

We used tabular, age-specific mortality data. Therefore, in the 25-64 cohort, the model was



allowed to run until virtually all subjects were dead, thus cal culating the approximate health-
adjusted life expectancy (HALE) of each cohort. In the 25-64 year-old cohort, the termination
condition was set to age 80, which is the approximate life expectancy at age 25. In the >65 cohort,
the model was set to terminate at 92 years of age, which is the approximate life expectancy in the
final ageinterval (75-85) of the analysis. The model was half-cycle corrected.

As subjects in the decision analysis model age, they are exposed to increased risk of death,
decreasing HRQL, and increasing medical expenditures. Both HRQL values and cost values are
discounted using the formula:

T M,
ZW

1
where, T = the life expectancy of the cohort, M is the measure being discounted at timet, and d is
the discount rate. Those that die exit the cohort and incur no further costs. Therefore, the increased
rate of premature death in the uninsured cohort results in increasingly lower costs for this group.

Both 1-way and Monte Carlo Analyses were performed. Since there were a small number of
variables in our model, we performed 1-way analyses on all variables. To calculate error in the
expenditure estimate for the uninsured cohort, we multiplied age-specific values by avariable that
was assigned avalue between 0.5 and 1.5 (see Figure 3). We used a broad interval since
expenditure estimates were subject to error introduced when patients do not pay for medical care
(and expenditures are assigned a value of zero) and when they are billed for charges, rather than
negotiated rates.> Other error in expenditure estimates includes sampling error, excluded relevant
medical costs (such at over-the-counter medications), and various imputations used in generating
the MEPS survey. Therefore, we varied expenditures for the insured cohort over a narrower interval
of 0.75to 1.25 (see Figure 4).

On average, age-specific HRQL scores differed only by 4% (see Table 4). To vary the



scores by the percentage difference between the scores results in a percentage of HRQL values that
are lower for the insured than for the uninsured, which we felt to be implausible. Even when scores
are varied by 3%, the ICER isincreased to 120,000 based on lower HRQL among the insured
cohort (see Figure 5). Therefore, we varied the HRQL scores by +/- 25% of the predicted
difference between the scores (see Figure 6). We felt this more realistically represents the true error
in these values.’

Varying the hazard ratio between earlier published values™® and the highest plausible value
based on our linear regression anayses produced a curvilinear effect on ICERS (see Figure 7). This
demonstrates the increasing importance of cost as the subjects in the uninsured arm die off. We did
not anticipate any two-way interactions between variables.

In the Monte Carlo simulation, we chose to employ the triangular distribution. This
distribution utilizes a baseline value and a high and low value. Points between the baseline value
and each extreme are linearly interpolated. We also tested these values using uniform distributions
and tested random error using normal distributions and standard error for comparison.

In the Monte Carlo simulation, the distributions are randomly sampled and held constant.
One hundred are then entered into atrial using this fixed probability distribution sample. This
process is then repeated 10,000 times.® When triangular distributions are sampled many times, an
approximately normal distribution results (see Figure 8). Our distribution was right skewed due to
the asymmetry of the hazard ratio. This process also allows for the calculation of a 95% “credible”
interval around these values that is based upon the estimates of random and non-random error in the
analysis (see Figure 9). Figure 10 represents the 95% credible ellipsoid for the Medicare plus
supplemental insurance cohort.

The model was validated using alife table constructed on a spreadsheet. Table 10 represents



the table used to validate the 25-64 year-old cohort. In thislife table, person-years are quality
adjusted using the age-specific HALex values we generated from the NHIS. This abridged table
was based on average mortality rates over 10 year intervals and values are not discounted; it was
therefore necessary to set the discount rate to zero. When this is accomplished incremental life-
expectancy values and incremental quality-adjusted life expectancy values are similar between the
model and the spreadsheet, differing by 0.1 in life expectancy and 0.2 in QALE. Details of the

construction of such tables using the HALex are described elsewhere.™



Table 1. Distribution of variables by insurance status in 1993 National Health

I nterview Survey

< 65 > 65
No I nsurance Insured No Suppl . Suppl enent al
N (9 N (% N (% N (9

Age G oup
25- 34 1811 (42.92) 5673 (28.91)
35- 44 1241 (27.72) 6494 (32.15)
45-54 801 (17.26) 4825 (23.26)
55- 64 545 (12.10) 3188 (15.68)
66- 74 457 (50.78) 2706 (57.77)
75 and ol der 422 (49.22) 1873 (42.23)
Fam |y I ncone

Under $5, 000 210 ( 4.60) 103 ( 0.53) 36 ( 4.08) 59 ( 1.33)
$5, 000- $6, 999 170 ( 3.73) 48 ( 0.24) 57 ( 6.36) 106 ( 2.21)
$7, 000- $9, 999 315 ( 7.06) 149 ( 0.71) 122 (13.35) 311 ( 6.56)
$10, 000- $14, 999 609 (13.56) 507 ( 2.46) 140 (16.16) 600 (13.08)
$15, 000- $19, 999 602 (14.10) 1103 ( 5.35) 94 (10.95) 582 (12.53)
$20, 000- $24, 999 420 ( 9.48) 1441 ( 7.26) 60 ( 6.78) 543 (11.91)
$25, 000- $34, 999 536 (12.36) 3262 (16.10) 69 ( 7.64) 637 (14.25)
$35, 000- $49, 999 350 ( 8.03) 4664 (23.06) 41 ( 4.49) 421 ( 9.11)
$50, 000 or nore 324 ( 7.60) 6760 (33.73) 41 ( 5.11) 421 ( 9.52)
Unknown 862 (19.48) 2143 (10.55) 219 (25.07) 899 (19.51)
Gender

Mal e 2213 (52.04) 9648 (49.05) 332 (39.75) 1863 (42.28)

Feral e 2185 (47.96) 10532 (50.95) 547 (60.25) 2716 (57.72)



H ghest Educati on (Years)
None 8
1-8 years 282
9-11 years 550
12 years 1806
1-3 years 1010
4 years 447
5+ years 288
Unknown 7
Race/ Ethnicity

Wi te 2673
Bl ack 768
Q her 198
Hi spani c 759
Work St at us

Enpl oyed 3104
Unenpl oyed 241
Not in Workforce 1053

Marital Status

Marri ed, spouse
Marri ed, spouse
W dowed
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Separ at ed
Never married
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Regi on
Nor t heast
M dwest
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West

MSA of Resi dence
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Tabl e 2: Adjusted (logistic regression) risk of no insurance (no suppl ement al

i nsurance)
Mbdel | - <65 Model 1l - > 65

Ri sk Factors Beta SE Beta Bet a SE Bet a
Age G oup

25-34 0.9601 (0.1065)

35-44 0.6751 (0.1067)

45- 54 0.6392 (0.1190)

55- 64 0. 0000 (0.0000)

66-74 0. 0675 (0.1124)

75 and ol der 0. 0000 (0.0000)
Fam |y I ncone

Under $5, 000 1.3480 (0.1895) 0. 5030 (0.3200)

$5, 000- $6, 999 1.8413 (0.2248) 0. 6100 (0.2478)

$7, 000- $9, 999 1.3270 (0.1600) 0.3256 (0.1912)

$10, 000- $14, 999 0. 7936 (0.1024) -0.1717 (0.1675)

$15, 000- $19, 999 -0.0087 (0.1051) -0.3122 (0.2102)

$20, 000- $24, 999 -0.4750 (0.1055) -0.9144 (0.2637)

$25, 000- $34, 999 -0.9923 (0.0967) -0.9109 (0.2544)

$35, 000- $49, 999 -1.6916 (0.1273) -1.3077 (0.3709)

$50, 000 or nore -1.9366 (0.1136) -1.7168 (0.3862)

Unknown 0. 0000 (0.0000) - 0. 0000 (0.0000)
Fenal e Sex -0.4164 (0.0607) -0.3721 (0.1394)
Hi ghest Education (years)

None 1.1160 (1.2865) -1. 4041 (1.0097)

1-8 years 1.9203 (1.0364) -0.5949 (0.5999)

9- 11 years 1.7584 (1.0165) -0.9238 (0.5780)

12 years 1.3559 (1.0173) -1.1878 (0.5899)



1-3 years
4 years
5+ years
Unknown
Race/ Ethnicity
Wiite
Bl ack
Q her
Hi spani c
Fanmily Size
Work Status
Enpl oyed
Unenpl oyed
Not in Workforce
Marital Status
Marri ed, spouse hone
Marri ed, spouse not hone
W dowed
Di vor ced
Separ at ed
Never married
Unknown

Nurmber of Conditions

. 2849

. 0340

. 6997

. 0000

. 4532

. 4846

. 4099

. 0000

. 1754

. 6995

. 2359

. 0000

. 0118

. 3936

. 5713

. 4308

. 9417

. 5061

. 0000

. 0387

(1.
(1.
(1.

(0.

(0.
(0.
(0.
(0.

(0.

(0.
(0.

(0.

(0.
(0.
(0.
(0.
(0.
(0.
(0.

(0.

0156)
0181)
0030)

0000)

1047)
1205)
2278)
0000)

0274)

0892)
1546)

0000)

6910)
7333)
7112)
7109)
7275)
7067)
0000)

0251)

. 2452

. 1447

. 2677

. 0000

. 4613

. 0908

. 6143

. 0000

. 5070

. 3726

. 0000

. 6925

. 4115

. 1908

. 2445

. 3508

. 0000

. 0264

(0.
(0.
(0.

(0.

(0.
(0.
(0.
(0.

(0.

(0.

(0.

(0.
(0.
(0.
(0.
(1.

(0.

(0.

6027)
6718)
6613)

0000)

3985)
4250)
6406)
0000)

0950)

2029)

0000)

2920)
5825)
2628)
3362)
0768)

0000)

0306)



Regi on

Nor t heast -0.3198 (0.0965) -0.8303 (0.2092)
M dwest -0. 7369 (0.0793) -0. 8900 (0.2060)
Sout h -0.0120 (0.0790) -0.3276 (0.1741)
Vst 0. 0000 (0. 0000) 0. 0000 (0. 0000)

MSA of Resi dence

MBA, Central City 0. 3203 (0. 2686) 0.2700 (0.6141)
MBA, Not Central City 0. 0602 (0. 2630) 0. 4495 (0. 6083)
Non- MBA, Nonf ar m 0.1211 (0.2618) 0. 4522 (0.6088)
Non- MSA, Far m 0. 0000 (0.0000) 0. 0000 (0.0000)
Ever Snoker (vs. never) -0.3119 (0.0655) 0. 0163 (0.1520)
Seatbelt (Al ways vs. less) -0.3475 (0.0668) -0.5509 (0.1282)
N i nsur ed/ suppl enment al 9814 4579
N uni nsured/ no suppl enment al 2101 879

Not es: (Odds Ratios may be obtai ned by exponentiating the beta coefficients; 95%
confidence intervals by adding or subtracting 1.96 tines the standard error from
the beta coefficient and exponentiating the result. Beta coefficients of 0O

refl ect the reference group for other categories.



Tabl e 3: Paraneter estimates for regressions of health status onto significant

covariates for the insured (<65) and those with supplenental insurance (>65).

Mbdel | - <65 Model 1l - > 65
Ri sk Factors Beta SE Beta Bet a SE Bet a
| nt er cept 0.7033 (0.1106)  0.8281 (0.0850)
Age G oup
25-34 0. 0365 (0.0044)
35-44 0. 0235 (0.0043)
45-54 0. 0034 (0.0051)
55-64 0. 0000 (0.0000)
Age (per year) -0. 0030 (0.0006)
Fam |y I ncone
Under $5, 000 0.0237 (0.0189) -0.0221 (0.0256)
$5, 000- $6, 999 -0.0425 (0.0248) -0.0058 (0.0228)
$7, 000- $9, 999 -0.0250 (0.0162) -0.0145 (0.0147)
$10, 000- $14, 999 -0. 0001 (0.0099) 0.0014 (0.0116)
$15, 000- $19, 999 0. 0021 (0.0077) 0. 0010 (0.0135)
$20, 000- $24, 999 0.0114 (0.0064) 0. 0089 (0.0123)
$25, 000- $34, 999 0. 0154 (0.0052) 0.0260 (0.0124)
$35, 000- $49, 999 0.0191 (0.0055) 0.0389 (0.0118)
$50, 000 or nore 0. 0266 (0.0050) 0.0317 (0.0128)
Unknown 0. 0000 (0.0000) 0. 0000 (0.0000)
Femal e Sex -- -- -- --
Hi ghest Education (years)
None 0.0846 (0.0848)  0.0216 (0.1628)
1-8 years 0.0725 (0.0787) -0.0142 (0.0257)

9-11 years 0.0999 (0.0771)  0.0213 (0.0256)



12 years

1-3 years

4 years

5+ years

Unknown
Race/ Ethnicity

VWi te

Bl ack

Q her

Hi spani c
Fam |y Size
Work St atus

Enpl oyed

Unenpl oyed

Not in Workforce
Marital Status

Marri ed, spouse hone

Marri ed, spouse not hone-0.

W dowed

Di vor ced

Separ at ed

Never married

Unknown
Nunmber of Conditions
Regi on

Nor t heast

M dwest

Sout h

st

- 0.

. 1323

. 1438

. 1595

. 1634

. 0000

. 0274

. 0097

. 0001

. 0000

. 0482

. 0461

. 0000

0661

0370

. 0574

. 0422

. 0558

. 0666

. 0000

. 0605

(0.
(0.
(0.
(0.

(0.

(0.
(0.
(0.

(0.

(0.
(0.

(0.

(0.
(0.
(0.
(0.
(0.
(0.
(0.

(0.

0778)
0779)
0776)
0770)

0000)

0064)
0080)
0081)

0000)

0048)
0081)

0000)

0459)
0473)
0473)
0462)
0478)
0469)
0000)

0015)

. 0419

. 0474

. 0750

. 0658

. 0000

. 0320

. 0432

. 0623

. 0000

. 0537

. 0311

. 0593

. 0459

. 0697

. 0350

. 0000

. 0697

. 0047

. 0115

. 0230

. 0000

(0.
(0.
(0.
(0.

(0.

(0.

(0.
(0.

(0.

(0.
(0.
(0.
(0.
(0.
(0.
(0.

(0.

(0.
(0.
(0.

(0.

0244)
0259)
0267)
0270)

0000)

0088)
0331)

0000

0161)
0394)
0133)
0188)
0238)
0200)
0000)

0024)

0110)
0108)
0107)

0000)



M5A of Residence
MSA, Central Gty
MBA, Not Central City
Non- M5A, Nonf ar m
Non- MSA, Far m
Current Snoking Status
Never snoked
Current snoker
For mer snoker
Snmoker, unknown status
Unknown
Front Seatbelt use
Al or nost of time
Some of the tinme
Once in a while
Never
Don't ride in front
Don't ride in car
Not asked

Ref used, don't know

. 0109

. 0048

. 0012

. 0000

. 0070

. 0117

. 0008

. 0639

. 0000

. 0477

. 0379

. 0443

. 0226

. 0529

. 0058

. 0555

. 0000

(0.
(0.
(0.

(0.

(0.
(0.
(0.
(0.

(0.

(0.
(0.
(0.
(0.
(0.
(0.
(0.

(0.

0121)
0119)
0120)

0000)

0140)
0141)
0142)
0431)

0000)

0765)
0767)
0770)
0769)
0773)
0839)
0773)

0000)

. 0191

. 0200

. 0025

. 0212

. 0000

. 2340

. 2228

. 2020

. 1799

. 1434

. 0404

. 1828

. 0000

(0.
(0.
(0.
(0.

(0.

(0.
(0.
(0.
(0.
(0.
(0.
(0.

(0.

0415)
0410)
0410)
0463)

0000)

0455)
0470)
0490)
0447)
0783)
0590)
0606)

0000)



Table 4: Mean health status, actual and predicted, and the probability of mortality by
age and insurance status.

Age

25-34
35-44
45-54
55-64
65-69
70-74
75-79
80-84
>85

Headth-Related Quality of Life

Insured/

Insurance/No
Supplemental  Supplemental
0.9178 0.8838
0.9037 0.8406
0.8708 0.7943
0.8365 0.7254
0.8069 0.7545
0.7908 0.7134
0.739 0.7193
0.7281 0.6988
0.6754 0.58

Predicted*
0.882
0.861

0.8251
0.7782
0.7586
0.7402
0.7251
0.6988
0.6734

Probability of death

No
Insurance/

Insured/ No
Supplemental  Supplemental
0.00055 0.000913
0.001 0.00166
0.0027 0.004482
0.00595 0.009877
0.0161 0.02415
0.02355 0.035325
0.02885 0.043275
0.04635 0.069525
0.07865 0.117975

*Predicted is the health status of the uninsured cohort, predicted on the basis of their
sociodemographic, condition, and behaviora risk factor characteristics. These values
were generated using the parameter estimates of the effects of these variables on
health status in the insured, shown in Table 3.



Tabl e 5: Adjusted relationship between insurance status and subsequent nortality

(Proportional Hazards Model)

Model | - <65 Model Il - > 65
| ndependent Vari abl es Beta SE Beta Bet a SE Beta
Age G oup

25-34 -2.0838 0.4245

35-44 -1.8436 0.2917

45- 54 -0.9104 0.2223

55- 64 0. 0000 0. 0000

66-74 -0.7520 0.0964

75 and ol der 0. 0000 0.0000
No | nsurance/ No Suppl enent 0.5499 0.2277 0. 4451 0.1300
Fam ly I ncome

Under $5, 000 -0.2425 0.8024 -0.4527 0.4945

$5, 000- $6, 999 -0.0560 0.7087 -0.2838 0.2960

$7, 000- $9, 999 0.5570 0.5161 -0.4141 0.2131

$10, 000- $14, 999 -0.1712 0. 4077 -0.1324 0.1740

$15, 000- $19, 999 0.0188 0. 3569 -0.1889 0.1762

$20, 000- $24, 999 -0.7593 0.4873 -0.4325 0.2027

$25, 000- $34, 999 -0.3164 0.3734 -0.5511 0.2124

$35, 000- $49, 999 -0.2610 0.3215 -0.5928 0.2231

$50, 000 or nore -0.5734 0.3391 -0.5128 0.2427

Unknown 0. 0000 0. 0000 0. 0000 0.0000

Femal e Sex -0.7459 0.1767 -0.6971 0.0998



H ghest Education (years)

None

1-8 years
9-11 years
12 years
1-3 years
4 years

5+ years
Unknown

Race/ Ethnicity

Wiite
Bl ack
Q her
Hi spani c
Fam |y Size
Work St atus
Enpl oyed
Unenpl oyed
Not in Workforce

Marital Status

Marri ed, spouse hone

Marri ed, spouse not hone -O0.

W dowed

Di vor ced
Separ at ed
Never married
Unknown

Nunber of Conditions

4.

4.

4.

. 7424

. 9420

. 0085

. 2812

. 5609

. 4456

. 5200

. 0000

. 0859

. 6467

. 9305

. 0000

. 0157

. 1544

. 1679

. 0000

1322

3408

8081

2046

. 1344

. 5087

. 0000

. 2617

. 5796

. 5918

. 6121

. 5722

. 5546

. 5934

. 6288

. 0000

. 6009

. 6217

. 8164

. 0000

. 0812

. 2285

. 5588

. 0000

. 3845

. 3833

. 4990

L4724

. 7108

. 4075

. 0000

. 0474

. 2683

. 2903

. 2235

. 1991

. 2064

. 1509

. 0249

. 0000

. 5913

. 2455

. 9591

. 0000

. 0327

. 5093

. 5032

. 0000

. 1863

. 3259

. 3393

. 4222

. 6014

. 2549

. 0000

. 1571

. 1626

. 6460

. 6627

. 6479

. 6547

. 6618

. 6514

. 0000

. 3839

. 3971

. 0845

. 0000

. 0667

. 1786

. 8026

. 0000

. 9991

. 0484

. 9881

. 9942

. 2353

. 0298

. 0000

. 0230



Regi on

Nor t heast 0.4320 0.2925 0.3476 0.1352
M dwest 0.3321 0.3021 -0.0190 0.1316
Sout h 0.0086 0.2786 0.0143 0.1422
Vst 0. 0000 0.0000 0. 0000 0.0000

MSA of Resi dence

MBA, Central City 0.2158 0.6853 0.2561 0.4471
MBSA, Not Central City 0.2742 0.6927 0. 1433 0. 4406
Non- M5A, Nonf arm 0.3632 0.6876 0. 3258 0.4409
Non- M5A, Far m 0. 0000 0. 0000 0. 0000 0. 0000
Total Sanple 24578 5445
Total Dying 140 424

Not es: Hazard Ratios nay be obtained by exponentiating the beta coefficients;
95% confi dence intervals by adding or subtracting 1.96 tines the standard error
fromthe beta coefficient and exponentiating the result. Beta coefficients of 0O

reflect the reference group for other categories.



Tabl e 6: Distribution of variables by Insurance Status in the 1996 Medi cal

Expendi t ure Panel Survey

< 65 > 65
No | nsurance I nsured Medi care only Medi car e+Suppl

Age G oup

25-34 681 (36.63) 1650 (25.57)

35- 44 547 (32.35) 2204 (33.14)

45-54 357 (20.03) 1810 (26.62)

55- 64 191 (10.99) 1041 (14.67)

66- 74 242 (47.00) 579 (53.69)
>74 260 (53.00) 496 (46.31)
Gender

Fenal e 952 (56.55) 3251 (49.18) 211 (40.67) 460 (44.79)
Mal e 824 (43.45) 3454 (50.82) 291 (59.33) 615 (55.21)
Race/ Ethnicity

O her 78 ( 5.72) 221 ( 3.80) 11 ( 2.33) 11 ( 1.29)
Bl ack 231 (14.70) 658 ( 8. 45) 70 (11.30) 65 ( 4.12)
Wi te 806 (56.01) 5012 (81.33) 358 (80.55) 957 (92. 35)
Hi spani c 661 (23.57) 814 ( 6.41) 62 ( 5.82) 42 ( 2.24)
Federal Poverty Level

<100% 455 (21.74) 200 ( 2.24) 85 (10.72) 124 ( 7.30)
100- 124% 150 ( 7.49) 118 ( 1.32) 47 (10. 86) 59 ( 5.84)
125-199% 424 (24.62) 567 ( 7.84) 112 (26.18) 208 (20. 85)
200- 399% 489 (29.72) 2417 (35.15) 135 (31.31) 337 (38.36)
>399% 258 (16.42) 3403 (53.45) 123 (20.92) 347 (27.65)
Educati onal Level

Unknown 14 ( 0.21) 4 ( 0.02) 3 ( 0.36) 1 ( 0.12)
<12 years 688 (31.40) 636 ( 7.70) 230 (43.56) 344 (31.96)

12 years 607 (36.05) 2280 (32.96) 148 (30. 76) 385 (36. 16)



13- 15 years 273
16 years 142
> 16 years 52
Marital Status
Unmarri ed 832
Married 944
Enpl oynment St at us
Unknown 38
Enpl oyed 1233
Unenpl oyed 98
Not Working 401
Regi on

Nor t heast 277

M dwest 258
Sout h 724
West 517
Ur ban/ Rur a

Rur al 435
Ur ban 1341

Sel f-Rated Heal th
Unknown 90
Excel | ent 446

Very Good 434

Good 530
Fair 229
Poor 47

Not es: Percent ages

representative.

(19.
(9.

( 3.

(52.

(47.

( 2.
(72.
( 6.

( 20.

(16.
(16.
( 40.

(26.

(23.

(76.

( o.
(29.
(26.
(28.
(11.

( 2.

06)
81)

438)

76)

24)

00)
79)
50)

01)

96)
00)
28)

76)

44)

56)

84)
65)
97)
65)
26)

64)

1622

1306

857

1635

5070

17

5880

101

706

1412

1662

2243

1388

1336

5369

2344

2345

1558

394

62

(24.
(21.

(13.

(26.

(73.

( 0.
(87.
( 1.

(10.

( 20.
(25.
(32.

( 20.

(17.

(82.

( o.
(36.
(35.
(22.
( 5.

( 0.

23)
16)

92)

53)

47)

26)
74)
57)

44)

56)
69)
79)

96)

37)

63)

01)
22)
18)
26)
34)

99)

68

35

18

262

240

65

430

107

110

166

119

103

399

13

103

120

147

80

39
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( 6.

( 3.

(52.

(47.

( 0.
(14.
( 1.

(84.

(19.
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(21.

(18.
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(17.

( 8.
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80)

86)

24)

76)

19)
08)
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46)

88)
09)
30)

73)

99)

01)

83)
84)
20)
00)
05)

08)

178

81

86

421

654

157

10

904

213

300

354

208

281

794

202

304

323

183

63

(16.
( 7.

( 7.

(38.

(61.
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(14.
( 1.

(84.

(18.
(27.
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( 20.
(28.
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( 6.

adjusted for sanpling weights to be nationally

58)
53)

65)

17)

83)

40)
28)
13)

19)

26)
65)
97)

12)

91)

09)

05)
15)
87)
72)

22)



Table 7: Mean predicted expenditures using 3 different nodelling approaches.

Predi cti on Model Mean Predicted Expenditures (for
uni nsur ed/ Medi care only were they to have
private insurance)
<65 >65
Ordi nary Least Squares $1657 $5047
CGeneral i zed Li near Moddel s (gamma distribution/log Iink)
One part $1775 $5083

Two part $1773 $5072

Notes: One part nodel uses the ganma distribution/log |link applied to whole
sanple. Two part nodel is the product of predicted probability of use and

amount of use contingent on use (using ganma distribution and |og |ink)



Tabl e 8. Mean expenditures, and insurance benefits, actual and predicted by

i nsurance st at us.

A) < 65
Private No | nsurance No I nsurance Cohort

Cat egory I nsurance Act ual Predicted (If Private

| nsur ance)

Mean Tot al

Expendi t ur es $1739 $ 686 $1775

I nsurance Benefit $1282 -- $1314

Expendi t ures

By Age G oup

25-34 $1169 $ 326 $1193

35-44 $1543 $ 519 $1613

45-54 $1935 $ 742 $2219

55- 64 $2820 $2280 $3385

B) > 65
Medi car e+ Medi care only Medi care only Cohort
Private Predicted (If Private
I nsur ance | nsur ance)

Mean Tot al

Expendi t ur es $4915 $3956 $5083

I nsurance Benefit $1269 -- $1312

Expendi t ures

By Age G oup

66- 69 $3843 $2788 $4062

70-74 $4145 $2537 $4126

75-79 $5577 $3465 $5682

>80 $6131 $4835 $6099

Not es: This anal ysis excludes two persons with actual expenditures > $100, 000,
with those persons included, nean expenditures for Medicare only group, = $5605

(age 66-69), and $6305 for > 80 year group with private insurance.



Tabl e 9: Per event expenditures by insurance status

<65 >65
Cat egory | nsur ed Uni nsur ed Suppl . Medi care only
N $/event N $/ event N $/event N $/event

OFFI CE- BASED PROVI DER VI SI' T EXPENDI TURES 4986 100. 4 735 72.7 989 95.0 414 85.8
COFFI CE- BASED PHYSI Cl AN VI SI' T EXPENDI TURES 4721 103. 6 641 79.5 972 99.4 407 86. 4
OFFI CE- BASED NON- DR VI SI' T EXPENDI TURES 1922 107.0 245 51.7 478 70. 4 147 89.7
OFFI CE- BASED CHI RO VI SI' T EXPENDI TURES 294 43. 3 49 35.9 38 34.6 11 32. 1
OFFI CE- BASED NURSE/ PRAC VI SI T EXPENDI TURES 633 67.1 76 32.0 245 47. 4 62 35.0
OFFI CE- BASED OPTOMIRI ST VI SI T EXPENDI TURES 301 133.1 28 75.9 58 95. 6 16 82.0
COFFI CE- BASED PHYS ASST VI SI T EXPENDI TURES 124 105.5 16 57.2 11 42.5 7 53.9
OFFI CE- BASED PT/ CC VI SI T EXPENDI TURES 169 101.0 13 40. 3 32 103. 3 6 83.9
TOTAL OUTPATI ENT FACI LI TY EXP 1037 515.1 115 343.7 382 546. 6 127 338.7
TOTAL OUTPATI ENT PROVI DER EXP 1037 225.5 115 194. 1 382 158.0 127 140. 8
OPD PHYSI CI AN VI SIT EXPENDI TURES - FAC 547 894.3 75 364. 6 233 802. 6 71 480. 7
OPD PHYSI Cl AN VI SIT EXPENDI TURES - DR 547 402.5 75 157. 7 233 242. 4 71 203.6
OPD NON- PHYS VI SI T EXPENDI TURES - FAC 663 281.7 48 135.2 238 274.2 75 207.2
OPD NON- PHYS VI SIT EXPENDI TURES - DR 663 113. 4 48 44,2 238 83.5 75 63.7
ER FACILITY VISIT EXPEND TURES 658 350.1 181 190. 2 155 346. 8 68 326. 8

ER DOCTOR VI SI' T EXPENDI TURES 658 113.4 181 46. 1 155 102. 3 68 117.5



Table 9 (Continued).

ZERO-NI TE | P STAY EXPENDI TURES - FAC
ZERO-NI TE | P STAY EXPENDI TURES - DR

| P HOSP STAY EXPENDI TURES - FAC

| P HOSP STAY EXPENDI TURES - DR

TOTAL DENTAL CARE VI SI T EXPENDI TURES
GENERAL DENTAL CARE VI SI' T EXPENDI TURES
ORTHODONTI ST VI SI' T EXPENDI TURES

HOVE HEALTH AGENCY VI SI' T EXPENDI TURES

HOVE HEALTH NON- AGENCY VI SI' T EXPENDI TURES

39

39

411

411

3468

3224

67

30

1320.

793.

4942,

1216.

134.

133.

189.

84.

25.

2 31333.6

2 5014.3
43 5839.3
43 470.4
328  140.3
285  152.4
7 169.2

3 26.9

2 25.3

13

13

190

190

529

499

76

23

1695.

890.

6355.

785.

129.

114.

108.

145.

31.

2

73

73

161

153

46

1424,

317.

7933.

658.

134.

136.

95.

58.



Table 10. Abridged life table adjusted for health-related quality of life.

Number

a Number

beginning Dying Person QA
All Probability of age During  YearsIn Life- Person- HALYs
Persons  of Death interval interval  Interval  Cumulative Expectancy HRQL  Years Remaining QALE
Insured Cohort
25-35 0.00275 100000 275 998625 5208603 52.086031 0.882 880787.3 3960953  39.610
35-45 0.005 99725 498.625 994757 4209978  42.215875 0.861 856485.7 3080166  30.887
45-55 0.0135 99226.38 1339.556 985566 3215221 32402889 0.8251 813190.5 2223680 22.410
55-65 0.02975 97886.82 2912.133 964308 2229655 22777891  0.7782 750424.1 1410490  14.409
65-75 0.1677 94974.69 15927.25 870111 1265348 13.323 0.7586 660065.9 660065.9 6.950
75+ 1 79047.43 79047.43 395237 395237 5 0 0 0 0.000
Uninsured Cohort
25-35 0.0046 100000 456.5 997717.5 5128594 51.285944  0.8838 881782.7 3810739  38.107
35-45 0.0083 995435 826.2111 991304 4130877 41.498208 0.8406 833290.1 2928956  29.424
45-55 0.0224 98717.29 2212.254 976112 3139573 31.803679  0.7943 7753255 2095666 « 21.229
55-65 0.0494 96505.03 4765.901 941221 2163461 22418119 0.7254 682761.6 1320341  13.682
65-75 0.1677 91739.13 15384.65 840468 1222240 13.323 0.7586 637579.1 637579.1 6.950
75+ 1.0000 7635448 7635448 381772 381772 5 0 0 0 0.000
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Figure 1: Actual and predicted expenditures by age-group and insurance status
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Figure 2. Decision analysis model for the 25-65 cohort.
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Figure 3. One-way sensitivity analysis on error in the uninsured expenditure estimate for the 25-65 year-old cohort. The variable
representing expenditures of the uninsured was multiplied by an error term, which varied between 0.5 and 1.5. The Y-axisindicates

the incremental cost effectiveness for different values in the error term.
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Figure 4. One-way sensitivity analysis on error in the insured expenditure estimate for the 25-65 year-old cohort. The variable
representing expenditures of the uninsured was multiplied by an error term, which varied between 0.75 and 1.25. The Y-axisindicates

the incremental cost effectiveness for different values in the error term.
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Figure 5. Effect of varying HRQL by 3% in a one-way sensitivity analysis on error in the HRQL estimates for the 25-65 year-old

insured cohort.
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Figure 6. One-way sensitivity analysis on HRQL conducted at 25% of the incremental difference in values between the insured cohort
and the uninsured for the 25-65 year-old cohort. The Y -axis indicates the change in overall incremental cost-effectiveness for various

values of the hazard ratio.
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Figure 7. One-way sensitivity analysis on the hazard ratio for the 25-65 year-old cohort. The Y -axis indicates the change in overal



incremental cost-effectiveness for various values of the hazard ratio.
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Figure 8. Probability distribution of incremental ICERs for the 25-65 year-old cohort.
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Figure 9. Ninety-five percent credible ellipsoid for the 25-65 year old cohort. In this graph, incremental cost is plotted on the Y-axis
and incremental effectivenessis plotted on the X-axis. Points to the left of the dashed line exceed $50,000 per QALY and the interior

of the circle contains 95% of all observations.
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Figure 10. Ninety-five percent credible ellipsoid for the Medicaret+supplemental cohort. In this graph, incremental cost is plotted on

the Y-axis and incremental effectivenessis plotted on the X-axis. Points to the left of the dashed line exceed $50,000 per QALY.
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Notes

! Smoking status exhibited a complex relationship with insurance status. Current smokers were less likely to beinsured. However,
former smokers were more likely to be insured, as were never smokers. We reasoned that former smokers, whose health status was
lower than current smokers, probably had quit at least in part because of their health problems, and probably influenced by their health
care. From the perspective of smoking reflecting possible confounding with the effects health insurance on health (that is, a measure
of the possible *healthy choice” bias) we categorized persons as ever smokers vs. never smokers.

2 Self-rated health (excellent, very good, good, fair, or poor) was used because there were no systematic indicators of morbidity in
MEPS. We consider that inclusion of this variable resulted in over-adjustment, since self-rated health itself reflects, in part, the effects
of health insurance.
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