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A

 

BSTRACT

 

Background and Methods

 

In order to elucidate the
medical care of patients with human immunodefi-
ciency virus (HIV) infection in the United States, we
randomly sampled HIV-infected adults receiving med-
ical care in the contiguous United States at a facility
other than a military, prison, or emergency depart-
ment facility during the first two months of 1996. We
interviewed 76 percent of 4042 patients selected
from among the patients receiving care from 145 pro-
viders in 28 metropolitan areas and 51 providers in
25 rural areas.

 

Results

 

During the first two months of 1996, an
estimated 231,400 HIV-infected adults (95 percent con-
fidence interval, 162,800 to 300,000) received care. Fif-
ty-nine percent had the acquired immunodeficiency
syndrome according to the case definition of the Cen-
ters for Disease Control and Prevention, and 91 per-
cent had CD4+ cell counts of less than 500 per cubic
millimeter. Eleven percent were 50 years of age or
older, 23 percent were women, 33 percent were black,
and 49 percent were men who had had sex with men.
Forty-six percent had incomes of less than $10,000
per year, 68 percent had public health insurance or
no insurance, and 30 percent received care at teach-
ing institutions. The estimated annual direct expend-
itures for the care of the patients seen during the first
two months of 1996 were $5.1 billion; the expendi-
tures for the estimated 335,000 HIV-infected adults
seen at least as often as every six months were $6.7
billion, which is about $20,000 per patient per year.

 

Conclusions

 

In this national survey we found that
most HIV-infected adults who were receiving medical
care had advanced disease. The patient population
was disproportionately male, black, and poor. Many
Americans with diagnosed or undiagnosed HIV infec-
tion are not receiving medical care at least as often as
every six months. The total cost of medical care for
HIV-infected Americans accounts for less than 1 per-
cent of all direct personal health expenditures in the
United States. (N Engl J Med 1998;339:1897-904.)
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LTHOUGH much has been learned
about the care of persons with human im-
munodeficiency virus (HIV) infection,
there are persistent questions about the

population under care, how much care they receive,
where they get it, what it costs, and who pays for it.
Unbiased answers to questions such as these are cru-
cial to understanding the care of HIV-infected peo-
ple, whether new research is being translated into
practice, and where future clinical and policy chal-
lenges will lie. The generalizability of available studies
has been limited by the use of patient groups select-
ed because of location, convenience of sampling, or
some other arbitrary reason.

 

1-3

 

 For example, the HIV
Outpatient Study Investigators’ report of clinical
success with highly active antiretroviral regimens is
valuable, but the experience in the elite clinics in-
cluded in the study may be atypical of what happens
in other settings.

 

4

 

Data from representative national cohorts provide
a context for the interpretation of studies of local or
convenience cohorts. Only representative national data

A
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can directly address issues for the nation as a whole.
For these reasons, the HIV Cost and Services Utiliza-
tion Study used probability sampling to assemble a na-
tionally representative cohort of HIV-infected persons
receiving regular medical care and of their providers.

 

5

 

METHODS

 

Study Sample

 

We used multistage national probability sampling to select the
study cohort.

 

6

 

 The reference population was made up of persons
at least 18 years of age with known HIV infection who made at
least one visit for regular care in the contiguous United States to
a private, federal, or other government facility other than a mili-
tary or prison hospital or emergency department between Janu-
ary 5 and February 29, 1996 — except for one city where sam-
pling began and ended two months later.

 

7,8

 

 In the first stage of
sampling, we randomly selected 28 metropolitan statistical areas
and 24 clusters of rural counties that, in the aggregate, contained
nearly 70 percent of all U.S. cases of the acquired immunodefi-
ciency syndrome (AIDS).

 

7,8

 

 In the second stage, we randomly se-
lected 58 institutional or individual providers known to care for
patients with HIV infection (known HIV providers) in urban areas
and 28 in rural areas, who had been identified by local physicians
or public health officials, as well as 87 “other providers” in urban
areas and 23 in rural areas, who had confirmed in a screening sur-
vey of approximately 4000 physicians that they cared for eligible
patients with HIV. In the third stage, we randomly selected anon-
ymous patients (identified by unique codes) from lists of all eligi-
ble patients seen at the outpatient or inpatient services of partic-
ipating providers during January and February 1996.

In the first two stages, we set sampling rates proportionate to
case load. In the third stage, we set sampling rates to equalize the
probability of selection within subgroups while increasing the
overall sampling rate for women and members of private staff-
model health maintenance organizations. We removed duplicate
codes from lists of patients so that each patient appeared only
once on a list, regardless of the number of visits he or she made
to the provider, and we used adjustment for multiplicity (dis-
cussed below) to compensate for the fact that some patients vis-
ited more than one provider.

After the replacement of a single urban provider with an equiv-
alent one in the same community, we obtained agreement to par-
ticipate from 100 percent of known providers in urban areas and
79 percent in rural areas, 70 percent of other providers in urban
areas and 83 percent in rural areas, and 84 percent of the selected
patients. We interviewed 76 percent of the 4042 patients selected,
2864 of whom provided full interviews. The coverage rate, or the
ratio of the population directly represented to the population that
would have been represented if all patients and providers had par-
ticipated, was 68 percent for long-form interviews and 87 percent
for the combination of long-form, short-form, and proxy inter-
views and forms completed by providers when no interview was
possible (nonresponse forms).

For each respondent, we constructed an analytic weight to ad-
just the sample to represent the entire reference population. Each
weight, which can be interpreted as the number of persons repre-
sented by that respondent, is the product of the sampling weight,
which adjusts for differential sampling probabilities, a “multiplic-
ity weight,” which adjusts for patients who could have entered the
sample through their visits to multiple providers, and a “nonre-
sponse weight,” which adjusts for differences in rates of cooper-
ation.

 

9

 

 We also developed alternative weights to extrapolate from
the study reference population of persons seen in the first two
months of 1996 to the population receiving care, which we de-
fined as those who would have been seen during a typical six-month
period in that year. That is, we used these alternative weights to
adjust for the exclusion from the reference population of some
persons who were seen at intervals greater than two months.

Centrally trained personnel from the National Opinion Re-

search Center used computer-assisted personal interviewing to
conduct all interviews.
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 Ninety-two percent of interviews were
conducted in person, and the remainder were conducted over the
telephone. Shortened or proxy interviews were attempted or non-
response forms obtained whenever full interviews were unobtain-
able. We approached subjects for interviews only after their pro-
viders obtained their permission. The RAND institutional review
board and, if available, a local board reviewed all forms and ma-
terials.

 

Statistical Analysis

 

We analyzed data from the base-line interview, which had a
maximal recall period of six months, along with selected data
from the first follow-up interview. Base-line interviews began in
January 1996 and ended 15 months later. We incorporated the
analytic weights mentioned above into all analyses. We adjusted
all standard errors and statistical tests to compensate for the com-
plex sample design and differential weighting by means of linear-
ization methods available in the SUDAAN and Stata software
packages.

 

11

 

 We used randomly drawn “donor” responses within
strata of respondents (“hot deck” imputation) to fill in less than
5 percent of CD4+ lymphocyte counts for which data were miss-
ing, less than 3 percent of insurance and income values, and less
than 0.5 percent of other essential missing values.

 

12

 

We estimated the use of pharmaceuticals from patients’ reports
and estimates by experts of typical daily doses. We estimated costs
on the basis of average prices for a monthly supply of the appro-
priate medication and dosage, including fees for dispensing or ad-
ministration, from a national retail pharmacy, a university hospital
participating in a buying consortium, and a federal distributor.
Prices for services were estimated both on the basis of reimburse-
ment data from the AIDS Cost and Service Utilization Study
with adjustment for inflation according to the Medical Price In-
dex and on the basis of current weighted average Medicare reim-
bursement rates for the cities in the study.

 

3,13

 

 This procedure re-
sulted in the assignment of costs of $200, $338, and $1,606 to
services associated with outpatient visits, emergency department
visits, and hospital days, respectively.

 

RESULTS

 

Population Size and Characteristics

 

We estimated that 231,400 (95 percent confidence
interval, 162,800 to 300,000) adults with known
HIV infection received medical care at eligible sites
during the first two months of 1996 (Table 1). On
the basis of the patients’ reports, the lowest-ever
CD4+ lymphocyte count was less than 50 cells per
cubic millimeter for 54,600 patients (24 percent), 50
to 199 cells per cubic millimeter for 68,200 patients
(29 percent), 200 to 499 cells per cubic millimeter
for 86,700 patients (37 percent), and 500 cells per cu-
bic millimeter or higher for 21,900 patients (10 per-
cent). Clinical stage, sex, employment status, and type
of insurance were most strikingly associated with the
CD4+ lymphocyte count. Only 24,200 patients (10
percent) had asymptomatic disease (Centers for Dis-
ease Control and Prevention [CDC] stage A), whereas
118,400 (51 percent) had symptomatic disease (CDC
stage B) and 88,800 (38 percent) reported a history
of an AIDS-defining illness (CDC stage C). Overall,
135,500 (59 percent) met the CDC case definition
for AIDS.

Seventy-seven percent (179,200) of the patients
were men, and 89 percent (205,000) were less than
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*Numbers of patients are estimates based on a nationally representative sample consisting of 2864
HIV-infected persons. The associations between the CD4+ cell count and all other variables are sig-
nificant (P<0.001). Because of rounding, percentages may not total 100.

†The regions correspond to those used in the U.S. Census.

‡For an explanation of the categories, see the Methods section.
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0–199 200–499 »500

 

no. ±SE (%) percent

 

CD4+ count
0–199/mm

 

3

 

122,800±18,500 (53) — — —
200–499/mm

 

3

 

86,700±13,700 (37) — — —
»500/mm

 

3

 

21,900±3400 (10) — — —
Clinical stage

Asymptomatic (CDC stage A) 24,200±4300 (10) 27 53 20
Symptomatic (CDC stage B) 118,400±17,900 (51) 34 52 13
Clinical AIDS (CDC stage C) 88,800±13,400 (38) 85 13 1

Age
18–34 yr 79,100±11,400 (34) 47 41 11
35–49 yr 125,900±19,000 (54) 56 35 9
»50 yr 26,400±5300 (11) 56 36 8

Sex
Male 179,200±23,700 (77) 56 36 8
Female 52,200±11,900 (23) 43 43 14

Race or ethnic group
Non-Hispanic white 114,000±17,100 (49) 56 36 7
Non-Hispanic black 75,800±12,900 (33) 47 40 13
Hispanic 34,200±7800 (15) 55 35 10
Other 7400±1400 (3) 59 34 7

Risk category
Injection-drug use 55,800±11,900 (24) 56 34 9
Men reporting sex with men 112,400±14,500 (49) 55 38 7
Heterosexual contact 42,700±10,500 (18) 41 44 15
Other 20,500±3900 (9) 58 31 11

Education
High school or less 121,200±24,000 (52) 51 39 10
Some college or more 110,200±13,300 (48) 56 36 9

Employment status
Employed 86,300±13,700 (37) 41 47 12
Unemployed 145,100±23,000 (63) 60 32 8

Household income
<$5,000 45,600±8700 (20) 45 44 11
$5,000–9,999 59,700±10,300 (26) 58 32 10
$10,000–24,999 60,200±8700 (26) 54 37 10
»$25,000 65,900±10,800 (28) 53 39 8

Insurance
Medicare with or without other 

insurance
44,300±6600 (19) 65 29 6

Private 73,700±12,000 (32) 52 39 9
Medicaid alone 67,600±13,300 (29) 56 34 10
None 45,700±8800 (20) 39 49 13

Region†
Northeast 57,100±17,100 (25) 58 33 10
Midwest 25,700±7100 (11) 58 32 11
South 83,000±31,000 (36) 51 41 8
West 65,700±13,900 (28) 51 39 11

Type of provider‡
Known HIV provider 161,800±18,700 (70) 53 38 9
Other HIV provider 69,600±69,600 (30) 54 36 10
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50 years old. Approximately half (114,000) were non-
Hispanic whites, one third were non-Hispanic blacks
(75,800), and almost one sixth (34,200) were His-
panic. Most of the others were Asian, Pacific Islanders,
or Native Americans (1 percent each). Forty-nine
percent (112,400) of patients were men who had had
sex with men but reported no injection-drug use,
and 24 percent (55,800) reported injection-drug
use, with or without other risk behaviors. The re-
mainder included 18 percent (42,700) who reported
only heterosexual sex and 9 percent (20,500) who
reported no known risk factors. Forty-eight percent
of the patients (110,200) had some college educa-
tion, and 37 percent (86,300) were employed. Forty-
six percent (105,300) had annual household incomes
of less than $10,000 per year, and 72 percent
(165,500) had household incomes of less than
$25,000 per year. Thirty-two percent of the patients
(73,700) had private health insurance, 29 percent
(67,600) were covered only by Medicaid, 20 percent
(45,700) had no insurance, and 19 percent (44,300)
of patients were covered by Medicare, usually in
conjunction with Medicaid.

The Midwest accounted for 11 percent of the pa-
tients (25,700), for a rate of about 42 patients per
100,000 population.
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 The Northeast and the West
accounted for 25 percent (57,100 patients) and 28
percent (65,700 patients), respectively, and similar
rates of about 112 patients per 100,000. The South
accounted for 36 percent of the patients (83,000),
for a rate of about 90 per 100,000. Providers known
to care for substantial numbers of patients with HIV
(known providers) saw 70 percent of the patients
(161,800); teaching institutions saw 42 percent of
this group, or 30 percent of all patients (69,100)
(Fig. 1). Practices with case loads of at least 250 in-
dividual HIV-infected patients per month saw 18
percent (41,700) of the patients, those with case
loads of 50 to 249 saw 60 percent (138,600), those
with case loads of between 5 and 49 saw 19 percent
(43,600), and those with fewer than 5 patients saw
only 3 percent (7500) of the patients.

 

Contrasts in the HIV-Infected Population

 

All the associations shown in Table 2 except that
between type of provider and sex or risk group were
significant at P«0.05. As compared with men, wom-
en were less likely to have had an AIDS-defining ill-
ness (29 percent vs. 41 percent) and more likely to be
young (age <35 years old, 44 percent vs. 31 per-
cent) and black (54 percent vs. 27 percent) (Table 2).
Women were also less highly educated (high school
or less, 73 percent, vs. 46 percent for men) and less
likely to be employed (not employed, 76 percent vs.
59 percent). Consequently, they were more often
impoverished (annual household income <$5,000
per year, 30 percent vs. 17 percent) and underinsured
(no private insurance, 85 percent vs. 63 percent). As

compared with the other risk groups, men who had
had sex with men were more highly educated (some
college, 65 percent vs. 27 to 39 percent), were more
likely to be employed (50 percent vs. 21 to 30 per-
cent), and had higher incomes (annual household
income »$25,000, 43 percent vs. 13 to 18 percent).
They were also more likely to have private insurance
(47 percent vs. 15 to 25 percent) and to live in the
West (43 percent vs. 10 to 20 percent). The West was
the only region where a majority of the patients rep-
resented (51 percent) had private insurance, but it was
also common in the Midwest (41 percent). Private
insurance was uncommon in the Northeast (19 per-
cent), where most of the patients without private in-
surance were covered by Medicaid, and in the South
(23 percent), where most of those without private
insurance were uninsured. As expected, reliance on
public insurance was associated with advanced disease.

 

Use and Direct Cost of Medical Care

 

The 231,400 patients in the reference population
made 1.95 million outpatient visits, or 1.4 visits per
person per month, in the six months before the
base-line interview. One third of the population
made at least 1 visit to an emergency department;
there were a total of 154,000 visits over six months.
Twenty percent of the population was hospitalized,
using a total of 694,000 days of hospital care, or
10.4 days per hospitalized patient per six months.
Eighty-five percent used at least one medication for
HIV, and 79 percent used an antiretroviral drug
during the six months before the interview. Sixty-
one percent used antiretroviral drugs in combina-
tion, so that the population had a total of 61.6 mil-
lion days of antiretroviral therapy in the six months
before the interview. The pattern of use of protease
inhibitors and non-nucleoside reverse-transcriptase

 

Figure 1.

 

 Sources of Care Received by HIV-Infected Adults.
The categories of providers are explained in the Methods sec-
tion. Teaching institutions are affiliates of medical schools or
have their own accredited programs.
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*Percentages shown are column percentages, which, because of rounding, do not always total 100.

†The associations of sex and risk category with type of provider were not significant at the P=0.05 level. All other characteristics were significantly
associated with sex and risk category (P«0.001).

‡For an explanation of the risk categories, see the Methods section.

§The regions correspond to those used in the U.S. Census. Region was significantly associated with clinical stage (P=0.05), type of provider (P<0.01),
and all other characteristics shown (P«0.001).

¶Type of insurance was significantly associated (P«0.001) with all characteristics other than clinical stage and type of provider.
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Clinical stage
Asymptomatic (CDC 

stage A)
Symptomatic (CDC 

stage B)
AIDS (CDC stage C)

11

48

41

8

63

29

7

51

42

11

48

41

11

61

28

14

50

36

11

51

38

8

44

48

11

53

36

9

52

39

4

39

57

14

51

35

8

51

41

14

63

23
CD4+ count

0–199/mm3

200–499/mm3

»500/mm3

56
36
8

43
43
14

56
34
9

55
38
7

41
44
15

58
31
11

57
33
10

58
32
11

51
41
8

51
39
11

65
29
6

52
39
9

56
34
10

39
49
13

Age
18–34 yr
35–49 yr
»50 yr

31
56
12

44
48
8

22
67
11

37
54
9

46
44
10

27
45
28

31
58
11

31
58
11

49
41
10

33
53
14

25
57
17

28
61
11

38
52
10

47
45
9

Sex
Male
Female

—
—

—
—

74
26

100
0

37
63

50
50

65
35

79
21

74
26

93
7

84
16

90
10

61
39

75
25

Race or ethnic group
Non-Hispanic white
Non-Hispanic black
Hispanic
Other

56
27
14
3

25
54
18
2

39
39
19
3

67
16
12
4

23
58
18
2

32
53
13
3

33
42
23
2

61
36
3
1

42
44
11
2

68
9

17
6

53
34
10
3

70
15
11
3

30
48
19
3

41
37
18
3

Risk category
Injection-drug use
Men reporting sex 

with men
Heterosexual contact
Other

23
62

9
6

28
—

51
20

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

45
23

25
8

11
64

16
10

20
42

24
13

17
73

6
4

28
48

15
10

11
71

11
7

40
24

27
9

18
49

22
11

Education
High school or less
Some college or more

46
54

73
27

68
32

35
65

73
27

61
39

63
37

49
51

63
37

31
69

56
44

26
74

73
27

60
40

Employment status
Employed
Not employed

41
59

24
76

21
79

50
50

30
70

27
73

21
79

40
60

36
64

53
47

8
92

72
28

9
91

51
49

Household Income
<$5,000
$5,000–9,999
$10,000–24,999
»$25,000

17
24
26
34

30
34
26
10

29
34
24
13

11
19
26
43

27
30
28
14

26
32
24
18

23
36
23
18

16
25
29
30

27
25
28
20

10
18
25
47

16
43
28
13

3
5
4

68

33
40
22
5

31
22
33
14

Type of insurance
Medicare with or 

without other 
insurance

Private
Medicaid alone
None

21

37
23
19

13

15
50
21

22

15
49
15

19

47
14
20

15

19
42
23

21

25
30
24

20

19
50
11

22

41
25
12

19

23
28
30

17

51
14
18

—
—
—

—

—
—
—

—

—
—
—

—

—
—
—

Region
Northeast
Midwest
South
West

21
11
34
34

39
11
42

9

46
5

30
20

12
15
31
43

34
10
47
10

21
12
54
12

—
—
—
—

—
—
—
—

—
—
—
—

—
—
—
—

26
13
35
25

15
14
26
45

42
9

35
14

13
7

54
26

Type of provider
Known HIV provider
Other HIV provider

70
30

71
29

69
31

70
30

73
28

66
34

63
37

97
3
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inhibitors changed rapidly during 1996. According
to estimates of the date of first use for the whole co-
hort, about 16 percent of the patients had used one
of the newer drugs by January 31, 36 percent by July
31, and 55 percent by December 31, 1996 (Fig. 2).

We used average prices for services to estimate the
direct cost of medical care, which excludes the cost
of home or domiciliary care, durable equipment, and
the like. For the reference population, the estimated
annual expenditures were $5.1 billion, or $22,200
per patient per year. This includes $2.0 billion (40
percent of the total) for pharmaceuticals, $2.2 billion
(43 percent) for hospital care, $0.1 billion (2 per-
cent) for emergency department care, and $0.8 billion
(15 percent) for other outpatient care and associated
tests.

The Population under Care

The models generating alternative weights that we
used to extrapolate from the reference population to
the population receiving care during a typical six-
month period in 1996 yielded population size esti-
mates ranging from 292,000 to 372,000 and center-
ing on 335,000. This suggests that extending the
sampling period to six months would have resulted
in a sample that directly represented about 60,000
to 140,000 additional persons.

We used analyses incorporating the alternative
weights to correct for the underrepresentation of per-
sons in the reference population who made visits at
intervals of more than two months. The results of
these analyses suggest that the population seen dur-
ing the six-month period varies from the reference
population seen over a two-month period by no

more than 3 percent for all of the characteristics listed
in Table 1 (data not shown). Moreover, a six-month
population would have used about 2,080,000 outpa-
tient visits, 214,500 emergency department visits,
963,500 hospital days, and 85.0 million patient-days
of antiretroviral therapy per six months. Annual ex-
penditures by this population would have been
about $6.7 billion, or roughly $20,000 per patient
per year.

DISCUSSION

The quarter-million adults who received care for
HIV in the United States during the first two months
of 1996 were strikingly different from the general
population. As compared with others in the noneld-
erly population, adult patients with HIV were about
half as likely to be women, to be employed, to have
a household income above the 25th percentile, or to
have private insurance.14-16 Although adult patients
with HIV were only about one fifth more likely to
lack health insurance than the general population,
they were three times as likely to be insured by Med-
icaid and nine times as likely to have Medicare cover-
age.16 This is true despite the fact that the educational
level of patients with HIV and the general popula-
tion appears to be similar, with just less than half of
both groups reporting some college education.17

There were large variations in the characteristics
of the patients according to race, sex, stage of dis-
ease, and region of the United States. For example, as
compared to HIV-infected men, HIV-infected wom-
en were about twice as likely to be black, to have an
annual household income of less than $5,000, or to
lack private health insurance (Table 2). Overall, 68
percent of all patients relied on public programs or
personal assets to finance their care, but patients in
the Midwest and West were roughly twice as likely
as others to have private insurance. Moreover, there
were 2 uninsured patients for every 10 patients cov-
ered by Medicaid in the Northeast, but 11 for every
10 in the South. This variable and fragmented fi-
nancing of care will be an increasingly important
concern as survival improves and the prevalence of
HIV infection increases in subgroups less likely to
have private insurance.

Concern about patients’ ability to pay for care
does not imply that the total cost of care for HIV is
inordinate. Data from both our study and the Na-
tional Center for Health Statistics indicate that pa-
tients with HIV account for only about 1 percent of
all hospital days in the United States.16 Similarly, the
$6.7 billion in direct expenditures for care for HIV-
infected adults seen every six months was less than
1 percent of the over $700 billion in U.S. expendi-
tures for personal health care in 1996.16 This pro-
portion is not excessive, considering that HIV infec-
tion, at its peak, accounted for about 7 percent of the
total potential years of life lost in the United States,

Figure 2. Use of Protease Inhibitors and Non-Nucleoside
Reverse-Transcriptase Inhibitors during 1996.
The solid line represents an estimate of the number and propor-
tion of HIV-infected patients who were treated with protease
inhibitors or non-nucleoside reverse-transcriptase inhibitors
during each month. The lower dotted line shows patients who
definitely used these drugs during each month, and the upper
dotted line shows the maximal number that could have used
these drugs each month.
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or more than pneumonia, influenza, chronic obstruc-
tive pulmonary disease, diabetes mellitus, and chronic
liver disease combined.16,18 Therefore, the crisis in ex-
penditures for patients with HIV disease appears to be
one of financing, not cost.

The components of the expenditures for care for
HIV-infected patients are also of interest. In 1996,
hospital care was the most expensive component,
but the costs of pharmaceuticals were already double
the amount spent on all the components of outpa-
tient care other than pharmaceuticals. We expect this
proportion to increase and hospital expenditures to
decline with the increasing use of highly effective
combination antiretroviral therapy. Although the
use of newer antiretroviral drugs across the country
falls short of that achieved in the HIV Outpatient
Study, the rapid increase in the use of these drugs
during 1996 is impressive.4 This rapid diffusion of
new treatments is consistent with our finding that
the vast majority of patients are seen by providers
who are experienced in caring for patients with HIV
infection and who are likely to adopt new antiretro-
viral regimens early on.

The majority of patients receiving care for HIV
infection had indications for antiretroviral therapy.18,19

That is, about 60 percent had AIDS according to
the CDC case definition and for about 90 percent
the lowest CD4+ lymphocyte count was below 500
cells per cubic millimeter. This contrasts with natu-
ral-history studies that estimate the respective pro-
portions to be about one third and two thirds of all
persons with known or unrecognized HIV infec-
tion.20,21 Moreover, the extrapolations from our refer-
ence population to the population of HIV-infected
persons seen by providers during a six-month period
suggest that over 85 percent of adults estimated to
have AIDS, as defined by the CDC, saw a doctor at
least every six months.22 This implies that the HIV-
infected adults who are not receiving regular care are
primarily those with early and quite possibly unrec-
ognized HIV infection.

A comparison of the range of our point estimates of
the number of adults seen every six months (292,000
to 372,000) with the range of CDC estimates of the
number of persons with known or unknown HIV
infection (650,000 to 900,000) gives a rough estimate
of the adult population of HIV-infected persons not
receiving care in the United States.23 In making this
comparison, we first removed those not included in
the reference population from the CDC estimates.
That is, we subtracted about 0.5 percent for adoles-
cents, about 4 percent for Americans living outside
the contiguous United States, a similar percentage
for those in the military or in prison, and the esti-
mated 10,000 children with HIV infection.22,24-26

The resulting analysis suggested that 36 to 63 per-
cent of all nonmilitary, nonincarcerated adults in the
contiguous United States with known or unknown

HIV infection see a provider outside of an emergen-
cy room at least every six months.

In summary, we used national probability sampling
to characterize a specified population of HIV-infect-
ed persons receiving regular medical care in the
United States. The results demonstrate that it is fea-
sible to obtain comprehensive, nationally representa-
tive data on particular chronic illnesses. Our most
important initial findings are that the characteristics
of those receiving care vary widely but are generally
very different from those of the general population,
that major teaching hospitals care for 30 percent of
patients, that many Americans with early and prob-
ably unrecognized HIV infection are not receiving
regular care, and that the cost of care for HIV infec-
tion is not inordinate, considering the morbidity and
mortality associated with the disease.
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