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TB CONTROL WITH ISONIAZID PREVENTIVE THERAPY
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*Adapted from SH Ferebee. An epidemiological model of tuberculosis in the United States
Natl Tb Assoc Bull 1967:53:4-7.

The figure illustrates a model of the annual cycle of tuberculosis infection and disease
in the United States and the impact of using isoniazid preventive therapy. Reducing
transmission of tuberculosis requires not only curing individuals with tuberculosis dis-
ease but giving preventive therapy to those with tuberculosis infection, especially to
those who are HIV-infected, close contacts of cases of active disease, and from areas
of the world where tuberculosis is widespread. (See section entitled Prevention of
Future Tuberculosis Disease in text, page 21.)




HIGHLIGHTS

In 1996, 2,053 new cases of tuberculosis were reported in New York City, a 16.0% decrease from the
2,445 cases reported in 1995 and a 46.1% decrease from the 3,811 cases reported in 1992, the peak of
the current epidemic. New York City’s tuberculosis rate in 1996 was 28.0 cases per 100,000 persons,
compared with 33.4 in 1995 and 52.0 in 1992.

Despite recent progress, New York City's 1996 ruberculosis rate is still 3.5 times the national rare, and
is higher than that of any other reporting jurisdiction. The city's rate remains far above the national
goal established for tuberculosis control by the year 2000, of 3.5 cases per 100,000 persons.

In 1996, 84 of New York City'’s tuberculosis patients had strains of Mycobacterium tuberculosis which
were resistant to at least isoniazid and rifampin (the two most important medications available to treat
tuberculosis}, a 22.9% decrease from the 109 cases reported in 1995 and an 81.0% decrease from the
441 cases reported in 1992,

Directly observed therapy (DOT) and intensive case management continue to result in high rates of
completion of therapy: of the cohort of patients diagnosed in 1995, who remained alive during treat-
ment. and did not move out of New York City, 1,767 (93.5%) have completed treatment.

Three recent trends observed among New York City tuberculosis cases wuppest directions for tuberculo-
sis control interventions:

* Among 1996 tuberculosis cases with known country of birth, the proportion of foreign-bom tuberculo-
sis cases reported in 1996 (46.5%) was higher than thar recorded in 1995 {41.8%), and far exceeded
the 17 3% recorded in 1992. The decline recorded in the number of foreign-born cases berween 1995
and 1996 was substantially lower than the decline observed for US-born cases (8.2% vs. 23.9%).
Tuberculosis control in New York City will depend on increasing effective case finding and treatment
of tuberculosis disease and infection among the foreign-born.

* The proportion of female tuberculosis cases has increased gradually bur steadily from 27.8% in 1986 to
38.2% in 1996. Ensuring that tuberculosis control services are accessible to women is essential not only
to meeting the needs of women, but also to maintaining effective control over pediatric tuberculosis, as
children may be more likely 1o have contact with care-givers who are women.

* The proportion of tuberculosis cases who are infected with HIV has remained relatively constant over
the period when information about HIV status has been collected for tuberculosis cases (1992-1996),
ranging between a high of 33.8% in 1994 and a low of 30.8% in 1996. Even after more intensive
efforts on the part of Bureau of Tuberculosis Control staff to collect information about the HIV status
of tuberculosis patients, HIV status was unknown for 31.0% of cases counted in 1996. Because of the
interaction between HIV infection and tuberculosis, efforts to increase reporting of information about
HIV status to the Bureau of Tuberculosis Control must continue. All medical providers should ensure
that patients with tuberculosis are ottered voluntary HIV counseling and testing.

To reduce the burden of tuberculosis on future generations of New Yorkers, the Department of Health
and the medical community must place greater emphasis on ensuring that persons infected with
Mycobacterium tberculosis complete a course of preventive therapy, especially if they are recently
infected contacts to active cases or otherwise at high risk of progression to active disease. In 1996,
13,450 individuals started taking preventive therapy; 11,355 (84.5%) individuals received some or all
of their preventive therapy from Department of Health chest clinics.
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MISSION STATEMENT

The mission of the Bureau of Tuberculosis Contral is to prevent the spread of ruberculosis and eliminate

it as a public health problem in New York City. The goals of the mberculosis control program are

1 To identify all individuals with suspected or confirmed tuberculosis disease and ensure their appropriate

treatiment, ideally on a regimen of directly observed therapy.

2 To ensure that individuals who are at lugh risk for progression from infection to active disease (e.g.,
contacts of active cases, immunocompromised individuals, recent immigrants from areas where tuber-

culosis is widespread) receive preventive trearment and do not develop disease.

e —

The Bureau achieves its goals through direct patient care, educarion, surveillance and outreach.
Mandated activities include:

1 Ensuring that suspected and confirmed cases of tuberculosis identified in all facilities in New York Ciry
are reported to the Bureau and documented on the computerized, confidential tuberculosis disease

registry;

2 Conducting intensive case interviews and maintaining an effective outreach program so that wbercu-
losis cases remain under medical supervision until completion of a full course of treatment;

3 Monitoring and documenting the reatment status of all individuals with active tuberculosis;

4 Setting standards and guidelines, and providing consultation, on the prevention, diagnosis, and treat-
ment of tuberculosis infection and disease in New York City;

5  Ensuring that all identified contacts to active cases receive appropriate follow up;
6  Operating chest clinics throughout New York City to provide free state-of-the-art care to persons with

suspected or confirmed tuberculosis disease and their close contacts in accordance with New York
State Public Health Law 2202, Article 22, Title 1.
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INFORMATION SUMMARY

OVERVIEW OF ACTIVITIES
BUREAU OF TUBERCULOSIS CONTROL

The Bureau of Tuberculosis Control operates a
mulrifaceted program encompassing clinical services,
outreach services, directly obsetved therapy,
epidemiology and surveillance, education and
training, and evaluation. To ensure that treatment
for tuberculosis meets acceptable standards, the
Bureau monitors care received by every patient
diagnosed with active tuberculosis in New York
City, regardless of whether or not the patient
receives mearment in a Department of Health clinic.

DIRECTLY OBSERVED THERAPY

Directly observed therapy (DOT) is a program
in which individuals with active tuberculosis ingest
their medication under the direct observation of a
trained health care worker. This program ensures
that persons with active disease receive individual
attention and opumal medical supervision through
their entire course of treatment. DOT is provided
through Department of Health (DOH) clinics and
outreach services, and private providers funded by
the New York Stare Department of Health,
Medicaid and Ryan White Care Act Funds.
Although it is labor intensive, DOT reduces hospi-
talizations, decreases the costs of medical care, and
increases the number of individuals completing a
full course of anti-tuberculosis treatment. DOT is
now the standard of care for individuals with rubet-

culosis.

CLINICAL SERVICES

The Clinical Services Unit operates ten chest
clinics located throughout the City. These clinics
provide specialty care, including DOT, for individ-
uals with active tuberculosis. The clinics also
provide preventive therapy, especially o individ-
uals at high risk for developing tuberculosis.
Services include tuberculin skin testing, chest x-
rays, sputum induction, blood tests, medical and
nursing care, medications, social services, and HIV
counseling and testing. All care is confidential,
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state-of-the-art, and free of charge for the patient.

In 1996, the Bureau's chest clinics provided care
to 1,273 patients with confirmed or suspected
tuberculosis. The Bureau has led the drive to
implement effective preventive therapy programs
for persons infected with tuberculosis in New York
City: in 1996, 11,355 individuals were started on
preventive therapy at Department of Health chest
clinics, 84.5% of all patients who were started on
preventive therapy in New York City. Of 2,053
patients who were diagnosed with tuberculosis in
1996, 697 (34.0%) received some or all of their
care in the Bureau'’s chest clinics. These clinics
provided care to a high proportion of patients with
multidrug-resistant tuberculosis: of the 137 cases
with multidrug-resistant tuberculosts prevalent in
December 1996, 75 (54.7%) had received some or
all of their weatment at Bureau chest clinics.
Tuberculosis patients served by the Bureau’s chest
clinics are more likely to be foreign-born than
tuberculosis patients served by other clinics: of the
697 patients diagnosed with ruberculosis in 1996
and ever treated at chest clinics, 397 (57.0%) were
foreign-bom, compared with 500 (40.4%) of the
1,239 patients who received some or all of their
treatment to date from other providers.

OUTREACH SERVICES

The Bureau’s outreach workers educate, inter-
view, and monitor hospitalized patients and
outpatients; evaluate contacts of individuals with
tuberculosis disease and ensure appropriate medical
follow-up of contacts; and update patient informa-
tion on the Bureau’s city-wide tuberculosis registry.
Qutreach staff provide medical case management,
locate and return patients to medical care, travel
throughout the city to observe individuals as they
ingest their medication, and test contacts of indi-
viduals with tuberculosis. Specialized outreach
groups offer ruberculosis control services at the
30th Street Shelter, at Rikers Island Correctional
Facility, and at single room occupancy sites in
Manhattan. The city operates a controlled treat-



ment center at Goldwater Memorial Hospital for
use when all other efforts have been exhausted, so
that the most difficult-to-treat patients can
complete a full course of treatment while the
public health is safeguarded.

In 1996, outreach workers were responsible for
providing DOT in the residences, places of
employment or other meeting places of 909 tuber-
culosis patients who could not attend clinic on a
regular schedule, and for returning to clinical care
an average of 55 patients per month who had
become non-adherent to therapy ot who missed
clinic appointments. Bureau outreach workers are
playing an important role in efforts to increase
completion of preventive therapy among patients
at high risk for disease progression. They are instru-
mental both in interviewing patients to elicit the
names of contacts, and in ensuring that contacts
are appropriately evaluated and referred for medical
care, if indicated. In 1996, 7,025 contacts were
evaluated.

The magnitude of the effort required 1o evaluate
contacts o all potentially infectious tuberculosis
cases is not captured by considering only confirmed
tuberculosis cases: outreach workers must interview
every panent who is initially reported to the
Department of Health with a sputum smear posi-
tive for acid-fast bacilli { AFB). In New York Ciry,
49.2% of the patients initially reported to the
Department of Health in 1996 with AFB-positive
sputum smears were eventually found to be
infected with a mycobacterium other than
Mycobacterium tuberculosis. Thus, in 1996, outreach
and clinic workers were assigned to interview more
than 600 patients suspected to have tuberculosis on
the basis of positive spurum AFB smears but even-
wually found not to have tuberculosis.

In 1996, outreach workers visited over 30
hospital clinics to educate staff about the impor-
tance of reporting preventive therapy initiation
and completion.

EPIDEMIOLOGY AND SURVERLLANCE

The Surveillance and Central Registry Unit
ensures that all dara reported to the Bureau are
entered into a computerized tuberculosis registry. In
addition to entering demographic and clinical dara
for the 2,053 confirmed cases reported in 1996,
Central Registry staff entered data for over 4,600
persons with suspected tuberculosis who were never
confirmed as cases. Surveillance workers review the
medical records of individuals with suspected
tuberculosis and no bacteriologic evidence of
disease 1o help determine whether or not such
persons should be considered confirmed cases on
the basis of clinical or radiologic findings: in 1996,
surveillance workers reviewed medical records for
1,447 suspected cases, and their efforts contributed
to the confirmation of tuberculosis disease in 332
patienrs who had no bacteriologic evidence of
tuberculosis. Surveillance workers also ensure that
reporting is done in a rimely and thorough manner
by auditing laboratories throughout the City, and
they help investigate possible instances of labora-
fory contamination.

Registry data are routinely analyzed by the
Surveillance and Epidemiology units to idenrify
outbreaks, trends, and instances of possible labora-
tory contamination, and to research issues of
clinical and operational importance. In 1996,
epidemiology staff conducted 28 investigations to
determine whether or not infectious tuberculosis
patients had infected contacts in schools or work-
places. Surveillance and epidemiology staff
identified 31 patients whose positive
Mycobacterium tubercudosis cultures had resulted
from laboratory contamination, and informed the
medical providers of those patients that further
evaluation was warranted and that medical reat-
ment for tuberculosis might be unnecessary.
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EDUCATION AND TRAINING

In addition to conducring introductory and in-
service training for Department of Health (DOH)
staff and non-DOH professionals, the Education
and Training Unit responds to public requests for
information: in 1996, 3,900 telephone inquiries
about tuberculosis were answered. The unit
develops and distributes multilingual educational
brochures, flyers, posters, publications, videos, and
technical articles: 302,000 documents were distrib-
uted in 1996. During 1996, the unit provided 3,200
training sessions for DOH staff, educational
sessions for 9,500 members of the general public,
and seminars/conferences for 350 non-DOH
professionals. More than 200 participants from 22
states and 5 countries artended a 2-day symposium
on “Investigation of Contacts to Tuberculosis
Cases.” A summary of symposium discussions was
published.

EvVALUATION

Program monitoring and evaluation are critical
components of the Bureau's activities. Program
information is reported to the Centers for Disease
Conurol and Prevention, the New York State
Department of Health, and the Mayor’s Office of
Operations. In addition, the Bureau has created
reports which are used internally to monitor trends
and identify problems in a timely manner.

To address barriers to optimal program opera-
tion, Bureau staff use Continuous Quality
Improvement (CQL) methods: CQI teams,
composed of multi-disciplinary staff, review prob-
lerns, propose changes for improvement, and
monitor progress following the implementarion of
changes. This method has been used successfully in
each of the Bureau's operational units. For
example, clinic-based CQI teams conduct on-going
patient flow analyses to assess the effectiveness and
efficiency of chest clinics. Patient flow analysis
documents utilization of clinic personnel along
with the time spent by patients in receiving various
clinical services and in waiting for services. Data

from such analyses have enabled the Bureau’s
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clinics to assess whether staff are effectively
deployed, to reduce waiting time, and to improve
general patient management.

METHODS
Case Counting

Cases counted in 1996 were those verified
during that year. Some 1996 cases were first
suspected of having disease in 1995; likewise, some
individuals first suspected of having tuberculosis in
late 1996 will be counted in 1997 if active rubercu-
losis is confirmed in 1997. Individuals who
submitted a specimen for mycobacteriology culture
in late 1996 were included in the 1996 count if
their culture was reported to be positive by January
31, 1996. A certain proportion of each year’s
counted cases are culture-negative for
Mycobacterium tubercdosis. These cases never had a
positive culture for Mycobacterium tuberculosis and
were instead verified because their clinical symp-
toms andfor radiologic signs improved while they
were on anti-tuberculosis medications. More
complete verification of culture-negative cases by
the Bureau of Tuberculosis Control in recent years
has led to some surveillance artifact when longitu-
dinal trends are consideted, especially regarding
tuberculosis cases in children, who tend to be
culture-negative.

Rate Calculation

This report uses 1990 census figures for New
York City to calculate case rates per 100,000 popu-
lation. Case rates from years before 1991 were
based on the 1980 census. Rates for racial/ethnic
groups are based on numbers given in the census.
According to the 1990 census, the total New York
City population of ‘Asians and other’ is 528,879
and includes 18,924 persons of ‘other’ racefethnicity;
in reports published by the Bureau of TB Control
since 1991, the figure of 528,879 is used to calcu-
late rates among Asians in New York City.

Age-adjusted case rates are provided in the
section of the report on the geographic distribution
of cases. Age standardization is a numerical tech-



nique that adjusts age-specific observed rates in
population groups to a standard population age
distribution so that different populations can be
compared. Age standardization of the rates
removes age differences between populations as a
possible explanation for the differences in rates.

Since denominartors used to calculate rates are
derived from the 1990 census, rates included here
do not reflect the significant numbers of immi-
grants who have entered New York City since
1990. Therefore, whenever possible, absolute
numbers as well as crude andfor age-adjusted rates
are compared. In comparisons of U.S. with foreign-
born cases, persons from Puerto Rico, the U.S.
Virgin Islands, and all U.S. territories are consid-
ered U.5.-born. Ascertainment and reporting of
place of birth have improved in the past three
years, accounting for part of the increase in
reported foreign-born cases since 1990.

Analysis by racefethnicity

Information on racefethnicity 15 based on
patient self-report and categorized as White, Black,
Hispanic and Asian. In the past, collecting infor-
mation on racefethnicity facilitated the
identification of increasing trends among Asians
and alerted the Bureau of Tuberculosis Control of
the need for intensitied outreach in this commu-
nity. Analyzing this information also helps to
document the need for staff who speak languages
other than English.

Analysis by geographic area

The Bureau of Tuberculosis Control occasion-
ally receives requests from other health agencies
and community-based organizations for data aggre-
gated by United Hospital Fund neighborhoods
rather than by health districts. In the text of this
report, data are presented by health districts;
included in the appendix is a wable presenting 1996
cases by United Hospital Fund neighborhood.
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INTRODUCTION
(Table 1, Figure 1)

This report presents information on the demo-
graphic and clinical characteristics of tuberculosis
cases confirmed in New York City in 1996 as well
as on efforts to increase completion of preventive
therapy by persons infected with the organism
which causes tuberculosis.

In 1996, the number of tuberculosis cases
confirmed in New York City declined for the
fourth consecutive year, for a total of 2,053. This is
a 16.0% decrease from the 2,445 cases reported in
1995. The city’s case rate is now 28.0 tuberculosis
cases per 100,000 persons, compared with a rate of
33.4 recorded in 1995.

The lowest number of tuberculosis cases ever
recorded in New York City was in 1978 (1,307).
For 14 years after 1978, the number of cases rose
fairly steadily, to peak in 1992 at 3,811 cases and a
rate of 52.0 per 100,000. The number of cases
reported in 1996 is 46.1% lower than the number
reported in 1992. The drop in culture-confirmed
cases between 1992 and 1996 is even more
dramatic: the number of culture-confirmed cases

reported in 1996 (1,721) is 50.0% lower than the
number reported in 1992 (3,442).

New York City’s recent tuberculosis epidemic
started approximately six years before the nation-
wide epidemic. Fueled by increasing numbers of
tuberculosis cases in New York City and other
major urban centers, the national epidemic started
in 1986 and peaked at 26,673 cases in 1992,
yielding a national case rate of 10.5 per 100,000
population. Between 1992 and 1996, the number
of cases nationally decreased by 5,346, to a prelimi-
nary figure of 21,327 cases in 1996. With 1,758
fewer cases in 1996 than in 1992, New York City
contributed 32.9% to the national decrease in
tuberculosis between those years.

While New York City has made great progress
in its struggle against tuberculosis over the past four
years, the number of cases reported in the city in
1996 is 1.6 times greater than the number reported
in 1978. New York City’s 1996 rate of 28.0 tuber-
culosis cases per 100,000 population is 3.5 times
the national rate of 8.0 per 100,000 and higher
than that of any other reporting jurisdiction in the
country. In 1996, New York City contributed 9.6%

FIGURE 1

TUBERCULOSIS CASES AND RATES
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of the nation’s total 21,327 reported tuberculosis
cases. In order for the nation as a whole to reach
the goal set for tuberculosis control by the year
2000 (3.5 cases per 100,000 population), the
campaign against tuberculosis must be maintained,
especially by New York City and other major urban
centers.

New York City has in recent years essentially
experienced two tuberculosis epidemics, one
among persons bomn in the United States, among
whom infection with HIV has been an important
contributing factor, and the other among foreign-
born persons. In 1996, foreign-born patients
comprised an even higher proportion of total
tuberculosis cases than in 1995. Another trend
which emerged clearly in 1996 was the gradual but
steady increase in the proportion of tuberculosis
cases who are women, from 27.8% in 1986 to
38.2% in 1996. It is unclear whether this increase
is due to a somewhat greater tendency of foreign-
born cases to be female, or to a factor yet to be
determined. Ensuring that women have adequate
access to tuberculosis control services, however, is
essential to meeting their health needs as well as to
] maintaining effective control over tuberculosis

among children, who may be more likely to have
contact with care-givers who are women.

The first step in controlling the tuberculosis
epidemic—ensuring the complete treatment of
infectious cases—has been taken. If the city is to
further reduce the burden of tuberculosis for future
New Yorkers, it is important to offer preventive
therapy to persons who became infected with
Mycobacterium tuberculosis through their exposure
to active cases during the recent epidemic, and to
others who are infected with Mycobacterium tuber-
culosis and at high risk for progression to active
disease. The final section of this report analyzes the
status of preventive therapy programs in New York
City in 1996.

AGE DISTRIBUTION
(Table 2, Figure 2)

In 1996, people with active tuberculosis ranged
in age from less than one year old to 100 years old.
Tuberculosis case rates were highest in the groups
aged 35 through 44 years (47.2 per 100,000) and
45 through 54 years (45.1 per 100,000). All age
groups, except that consisting of persons aged 20
through 24 years, had fewer tuberculosis cases in

FIGURE 2
TuBerCULOSIS CASES BY AGE
New York Crty, 1992 - 1996
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1996 than in 1995. The group aged 20 through 24
years comprised 6.6% of total 1996 cases, had a
rate of 23.6 per 100,000, and experienced an
increase of 4.6%, from 130 to 136. The largest
percentage decreases in tuberculosis incidence
between 1995 and 1996 were seen among adoles-
cents aged 10 through 14 years {(48.1%, from 27
cases in 1995 to 14 1n 1996) and in children aged 0
through 4 years (27 6'%, trom 76 cases in 1995 o
55 in 1996); in 1996, ruberculosis rates per 100,000
for these two groups were 3.1 and 10.8 respectively.

The 99 cases which occurred in 1996 among
children and adolescents younger than 15 years
represent 4.8% of total cases; between 1995 and
1996, the incidence of tuberculosis in this ape
group declined by 26.1%. Within the past three
years, surveillance to identify culture-negative
pediatric mberculosis cases has increased in New
York City. Thus, the large decrease in tuberculosis
among younger children, who are regarded as
sentinel cases, is particularly encouraging, as it
suggests a decline in recent transmission of tuber-
culosis.

Among persons aged 25 through 34 years, there
were 417 cases, accounring for 20.3% of total cases;
this group had a rate of 30.5. The largest propor-
tion of 1996 cases, 25.7%, occurred in the 35
through 44 year age group, which had a rate of
47.2 cases per 100,000 population. There were 527
cases in this group, a 21.8% decrease from the 674
cases seen in this age group in 1995. The 544
tuberculosis cases among persons aged 45 through
64 years accounted for 26.5% of all cases; this
group had a rate of 38.3 cases per 100,000 popula-
tion. Tuberculosis cases in this age group decreased
by 14.2% from the 634 cases seen in 1995, Cases
among individuals older than 65 years decreased
9.9%, from 302 in 1995 to 272 in 1996, and repre-
sented 13.2% of all 1996 cases; this group had a
rate of 28.5 cases per 100,000 population.

The age distribution of the 927 foreign-born
cases resembled that seen among U.S.-bom cases:
805 (86.8%) of foreign-born cases were younger
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than 65 years and 122 (13.2%) were 65 years and
older, compared with 923 (86.4%) of U.S.-born
cases younger than 65 years and 145 (13.6%) 65

and older. Of foreign-born cases, the largest propor-

tion was in the group aged 25 to 34 years (24.5%,
227 cases) and of U.S.-bom cases the largest
proportion was in the group aged 35 to 44 years
(28.2%, 301 cases).

RACIAL/ETHNIC DISTRIBUTION
(Table 2, Figures 3-4)

As in previous years, in 1996 the highest
proportion of tuberculosis cases {43.5%) occurred
among Blacks, The 894 cases reported among
Blacks in 1996 gave this group a case rate of 48.4
per 100,000, second only to that for Asians. The
number of tuberculosis patients who are black
decreased by 18.8% from the 1,101 recorded in
1995.

The 603 Hispanic cases represented 29.4% of
total 1996 ruberculosis cases. Hispanics had a case
rate of 33.8 per 100,00C. The number of tubercu-

losis patients who are Hispanic decreased by 13 6%

from the 698 recorded in 1995.

The 336 cases among Asians accounted for
16.4% of the 1996 total. Asians had a case rate of
63.5, higher than that for any other racialfethnic
group. Asians experienced the smallest decline of
all racialfethnic groups in tuberculosis cases
between 1995 and 1996, (6.7%, down from 360
cases recorded in 1995).

The 220 cases among Whites accounted for
10.7% of the 1996 total. Whites had a case rate of
7.0 per 100,000, lower than that for any other
racialfethnic group. Between 1995 and 1996,
Whites experienced the greatest decline in tuber-
culosis cases, (23.1%, down from 286 recorded in
1995).

Tuberculosis incidence rates by age peaked
between 35 through 44 years for Blacks and
Hispanics, and in the age group older than 65
years for Whites and Asians. Elderly Asians (65
years and older) had case rates higher than elderly



FIGURE 3
TuBERCULOSIS CASES BY RACE/ETHNICITY
NEw York CITY, 1985 - 1996
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FIGURE 4

TuBERCULOSIS (CASES BY AGE AND RACE/ETHNICITY
New YOrk CITY, 1996
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persons in any other racialfethnic group, and their
rate exceeded that of all other racial/ethnic age

groups.

DISTRIBUTION BY SEX
(Tables 3-4, Figure 5)

As in previous years, the incidence of tubercu-
losis among males in 1996 was approximately twice
the incidence among females: 36.9 per 100,000
among males vs. 20.2 per 100,000 among females.
In three of the past four years, the annual decrease
in tuberculosis cases was smaller among females
than among males: from 1995 to 1996, cases
declined 11.8% among females and 18.4% among
males; between 1994 and 1995, cases declined
14.3% among females and 20.5% among males;
and between 1992 and 1993 cases declined 5.3%
among females and 19.5% among males. Between
1993 and 1994, tuberculosis cases in both sexes
declined 7.4%. The proportion of cases who are
female has increased gradually but steadily from
27.8% in 1986 to 38.1% in 1996.

One possible reason for the increase in the
proportion of female cases is a somewhat greater

tendency of foreign-bomn tuberculosis cases to be
female compared with U.S.-bormn tuberculosis cases.
Between 1993 and 1995, the proportion of females
among foreign-born cases ranged from a low of
37.1% in 1993 to 38.6% in 1995, while the
proportion of females among U.S.-born cases
ranged from a low of 33.0% in 1994 to a high of
34.8% in 1995. In 1996, however, the proportion
of females among foreign-born patients was some-
what lower than among U.S.-bom patients (37.4%
and 39.3% respectively). A possible association
between the increasing proportion of female tuber-
culosis cases and the HIV epidemic must be
investigated. Such an association is not readily
evidenced in the trend of the proportion of female
tuberculosis cases who are HIV-infected: since the
peak of the tuberculosis epidemic in 1992, the
proportion of female tuberculosis cases known to
be HIV-infected remained fairly constant, fluctu-
ating between a high of 27.5% in 1993 and a low
of 23.5% in 1994. Trends in HIV-infected female
tuberculosis cases, however, do not necessarily
represent trends in HIV-infection among all
women in New York City.

FIGURE 5

DISTRIBUTION OF TUBERCULOSIS (CASES BY SEX AND AGE

New York CrTy, 1996
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Among males, the greatest percentage decreases
in cases between 1995 and 1996 occurred in the
groups aged 10 through 14 years (56.3% decrease,
from 16 in 1995 to 7 in 1996) and less than 4 years
(44.7% decrease, from 47 in 1995 to 26 in 1996).
Among females, the greatest percentage decreases
in cases occurred in the groups aged 10 through 14
years (36.4% decrease, from 11 in 1995 to 7 in
1996) and 15 through 19 years (33.3% decrease,
from 39 in 1995 to 26 in 1996).

While case rates were similar for males and
females in all age groups younger than 35 years,
there were substantial differences between males
and females in all older age groups. The greatest
difference between rates for males and females
occurred in the 45 through 54 year age group (70.2
per 100,000 for males vs. 23.5 for females).

RACE/ETHNICITY OF CASES BY AGE AND GENDER

Please see tables 3 and 4 for the distribution of
1996 tuberculosis cases by racefethnicity and age
among males and females respectively. The
race/ethnicity distribution for males and females
was fairly similar.

Among males and females, the highest tubercu-
losis rates were observed among Asians aged 65
years and older (291.8 per 100,000 among males
and 111.4 per 100,000 among females); it should be
noted, however, that denominators for these groups
are relatively small.

Among males, age-specific incidence rates for
Blacks and Hispanics peaked in the group aged 45
through 54 years, and for Asians and Whites, in

the group aged 65 years and older. Among females, .

also, age-specific incidence rates peaked in younger
age groups for Blacks and Hispanics than for
Whites and Asians: among black women, rates
peaked in the group aged 35 through 44 years;
among Hispanic women, in the group aged 25
through 34 years; and among Asian and white
women, in the group aged 65 years and older.

GEOGRAPHIC DISTRIBUTION
(Table 5, Figures 6-7)

Incidence rates by health district of residence
(Figure 6) were calculated for 1996; age-adjusted
and crude rates are presented in Table 5.

Figure 7 illustrates the number of tuberculosis
cases contributed by each borough, and the propor-
tion of foreign-bomn cases in each borough. Between
1995 and 1996, the number of new tuberculosis
cases decreased in all five boroughs. The boroughs
which contributed the largest proportions of total
New York City cases (Brooklyn, Manhattan and
Queens) had decreases in incidence rates of 26.6%,
2.6% and 10.9% respectively. The proportion of
foreign-born cases was highest in Queens (64.2%).
Between 1995 and 1996, the number of foreign-born
cases decreased in all boroughs except Manhattan
and the Bronx; Manhattan experienced an increase
of 5.5%, from 217 to 229 and the Bronx experi-
enced an increase of 4.5% from 112 to 117.

The three districts with the highest age-adjusted
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