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Syringe exchange programs (SEPs) have been implemented in many countries as part of efforts to counter the spread of
HIV/AIDS. As policies that provide sterile syringes for the known use of injection of illicit drugs, however, SEPs provoke
political controversy in nearly every situation in which they are introduced. In the US the legality of prescribing, providing,
and possessing syringes varies by state. This provides a unique opportunity to compare HIV incidence rates among different
policy environments, allowing further insight as to the efficacy of SEPs in reducing HIV transmission. A two-way fixed effects
regression analysis of panel data shows that although isolated efforts to relax paraphernalia and prescription laws may have
an ambiguous effect on HIV incidence rates, the presence of legally sanctioned SEPs can bring down incidence rates by up

to 13 reported cases per 100,000 people.

“Without question, politics has been one of the driving forces in the spread of this disease; AIDS is the most political disease

I've ever seen.”

--Dr. Merv Silverman, former president of the American Foundation for AIDS Research

HIV prevalence rates among the injecting drug user (IDU)
communities of many countries have reached crisis
proportions. According to a 2005 World Health
Organization policy brief there are over 13 million IDUs
worldwide and 5-10% of all new HIV infections are
associated with injection drug use.® These epidemics
originate from needle sharing among IDUs—most of whom
are young, male, and sexually active—which is then spread
to their sexual partners and from there to the general
population. Formerly a phenomenon only seen in
developed countries, injection drug use is now increasingly
prevalent in many other parts of the world, particularly
along illicit drug trafficking routes or large urban areas
experiencing rapid social and economic modernization.? In
developed countries such as Canada, Australia, and a
number of European countries, measures to promote better
access to sterile syringes have been a central part of
national strategies for HIV prevention among IDUs since
the mid-1980s. In many other parts of the world, however,
policies that ease syringe access for illicit drug use are still
highly controversial and such efforts have been
implemented only in an experimental fashion among
targeted groups.®

The efficacy of syringe exchange programs is an issue of
heated debate and a necessarily difficult question to
answer. Past research has had to rely on relatively broad
definitions of ‘success’ including anything concerning the
quality and availability of SEP program services (often
measured as the quantity of syringes exchanged,
behavioral changes among SEP users, and relative HIV
infection rates among IDUs).* There has been relatively
little empirical research on the efficacy of HIV prevention
strategies for IDUs because of research limitations such as
self reporting bias, lack of information on IDUs who do not
participate in syringe exchange, and overall problems with
HIV/AIDS data. In light of this, only a handful of ecological
studies target the central question of whether SEPs
effectively lower HIV infection rates, and only two
noteworthy studies were found that employed quantitative
methods to measure the impact of SEP on HIV incidence

rates.® In the first study, Hurley et al. used an ecological
study designed to compare changes over time in HIV
seroprevalence among IDUs worldwide, concluding that the
average annual change in seroprevalence was 11% lower in
cities with SEPs.® However, the macro scale of this project
along with the time variation among seroprevalence data
for cities (some estimations were based on only two years
of data) make the results of this study somewhat difficult to
validate. The Des Jarlais et. al paper uses the Serologic
Testing Algorithm for Recent HIV Seroconversion (STARHS)
system to distinguish between recent and long-term HIV
infections using cross sectional HIV seroprevalence surveys,
and found significant declines in incidence and a strong
negative linear relationship between SEP members and
estimated HIV incidence. This provides strong evidence for
the efficacy of New York City’s publicly funded SEPs since
1992 in lowering HIV incidence rates, but the appropriate
policy implications for the rest of the country remain to be
determined.

In light of these past studies, the policy environment of
syringe access in the United States provides a unique
opportunity to investigate the question of SEP efficacy in
reducing HIV transmission. This is largely due to a federal
ban passed by Congress in 1988 on funding for syringe
exchange programs intended to stay in effect until "the
Surgeon General determines that such programs are
effective in preventing the spread of HIV and do not
encourage the use of illegal drugs."” This ban essentially
delegated syringe related legislation to the state level and
as a result states have assumed widely varying approaches
to the regulation of syringe related laws. This study
therefore seeks to apply this natural experiment of
variations in state legal environments to analyze its
possible effects on the statewide HIV incidence rates in the
states.

Since state governments have been left on their own to
resolve the thorny issue of determining the legality of
syringe access and possession as it relates to HIV
prevention, there is wide diversity among them in the
format of their relevant legal code. This paper will focus
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on the three main types of syringe related laws that directly
relate to syringe access as a form of HIV prevention:

e Prescription laws regulate physician prescription or
pharmacist dispensing of syringes (often pursuant to

a valid prescription),

e Paraphernalia laws or drug possession laws
restrict the possession, sale, or transport of drug
paraphernalia as listed (in which syringes or
needles are often explicitly listed),

. Syringe Exchange laws authorize the legal
operation of syringe exchange programs, either
through a new piece of legislation or through an
amendment to existing laws to exempt possession
or distribution of syringes in the interests of HIV
prevention.

This paper examines changes in combinations of the three
laws to measure the impact of the legal environment on
HIV incidence rates among injecting drug users in 100 US
cities from 1982 to 2002. The hypothesis is that states
with stricter limitations on syringe access and possession
are likely to exhibit higher rates of HIV incidence among
IDUs over time than states with less strict limitations,
ceteris paribus.

The two main types of data analyzed in this study are HIV
incidence rates as the dependent variable and state legal
codes regulating syringe access and possession as the key
causal variable. HIV incidence rates were calculated using
new reported cases per year from 1982 to 2002 in 100
major metropolitan statistical areas (hereafter referred to
as cities) as provided by the Center for Disease Control
AIDS Public Use Request. The standard incidence reporting
method of the number of new cases per 100,000 people
was used to calculate incidence rates using US Census
Bureau population figures for each city in 1980 (to calculate
for years 1982-1989), 1990 (for years 1990-1999) and
2000 (for years 2000-2002). The biggest problem with this
data is the significant lag time one can expect to find
between the time when a person contracts the HIV virus to
when he or she is diagnosed and the infection is reported to
the CDC through local health bureaus. Furthermore,
because it is impossible to completely distinguish the mode
of contraction between unprotected sexual contact and
injection drug use, reported cases of all groups (male,
female, hetero/bi/homosexual contact) must be combined
to analyze the results. It is important to keep in mind that
this will severely overestimate the impact of the causal
variables. Lastly, because the cities are selected by the
CDC some of the less populous states including New
Hampshire, Wyoming, and West Virginia are not included in
the dataset. These limitations will be considered in the
model.

The binary variables tracking changes in prescription,
paraphernalia, and NEP laws were compiled using a national
survey in 1997 of syringe regulations by Lawrence Gostin at
the Johns Hopkins Program in Law and Public Health, and
from Temple University law professor Scott Burris’ online
resource, The Project on Harm Reduction in the Healthcare
System, which provides summaries of state laws and
amendments. It is important to note that interpretation of
these laws is highly variable and much is left up to the
discretion of law enforcement officials, pharmacists, and
the like.

Analysis also included annual statewide crime rates from
the Bureau of Justice Statistics and annual statewide
unemployment rates from the Bureau of Labor Statistics to
act as controls for differences in economic conditions and
overall crime patterns among states. A summary of all
regression variables are reported in the Appendix.

oy

The following two-way fixed effects model was used as the
baseline model with five different combinations of the
paraphernalia law, prescription law, and SEP law to
estimate the effect of the legal environment on HIV
incidence rates:

t
ya=Hh thAx: +tEZd+ &+ ua

2
The key causal variable is the policy variable(s). Citywide
crime and unemployment rates are included as control
variables. Time binaries remove the fixed effects in order
to account for the unobservable and unchanging (fixed)
characteristics among the 100 cities analyzed in the study.
The interaction between paraphernalia and prescription
laws was included because one of the basic assumptions
underlying the paper’s hypothesis is that restrictions on
access and possession may promote more needle-sharing
behavior, and hence higher HIV incidence rates.

The greatest shortcoming of such a model is that it is
difficult to account for the very likely presence of
unobserved effects that may be changing over time. In the
case of HIV transmission among IDUs, this unobserved
factor may be changes in needle-sharing behavior in the
IDU community.® As a marginalized “fringe” group, IDUs
often seek inclusion in an underground society in which new
information can circulate rapidly (and where cohesion is
often symbolized by the act of needle-sharing). It is
possible that the “shock” of an HIV epidemic might lead to
group-initiated behavioral changes to take precautions to
avoid transmission, such as needle-disinfecting using
bleach or more exclusive sharing behavior. Other possible
unobserved effects include changes in political orientation
of the various state legislatures or increasing awareness of
HIV prevention strategies among law enforcement officials
and pharmacists over time.

Endogeneity problems pose a second challenge to
appropriate specification of the model. The authorization
of SEPs and amendments to relax syringe-related laws are
often reactions to the most severe cases of HIV epidemics.
Such was the case in Philadelphia in 1992 when Mayor
Edward Rendell declared a state of emergency in order to
authorize the establishment of a legal SEP despite the
existence of state laws forbidding harm reduction
strategies.® On the one hand this could create an upward
bias on the estimates of the efficacy of relaxing IDU access
and possession to syringes because programs are only
placed in cities in which the epidemic is so severe that any
prevention measures could lead to a more dramatic
reduction in incidence rates than it would in a city with
lower incidence and prevalence rates. On the other hand it
is also possible to imagine that some IDU communities
suffer from such HIV prevalence rates that infection rates
have reached saturation within the community (that is,
every member of the community at risk of HIV infection has
already contracted it), in which case no prevention
measures will be able to produce a meaningful reduction in
incidence rates.
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An output table of results from the five model regressions is
presented in the Appendix (p. 13). The highly significant
results (99%) of the first two regressions are striking when
considered together. The relaxation of paraphernalia laws
can be said to reduce HIV incidence rates by 25 cases per
100,000 people, but in the case of prescription laws it will
increase incidence rates by roughly twice as much. One
possible explanation for these outcomes is that freer access
to non-prescription syringes may lead to more prevalent or
higher levels of injection drug use and therefore more
needle-sharing behavior. However, the association
between frequency and prevalence of drug use and
patterns in needle-sharing is not yet well understood and
this assumption may overlook a number of key psycho-
social factors affecting HIV incidence rates. It is more
difficult to hypothesize about paraphernalia laws because of
variations in enforcement and sentencing, but it is possible
that penalties involving incarceration may lower the
prevalence of drug use.

The most difficult regression result to interpret is the
insignificant coefficient on the interaction between
paraphernalia and prescription laws. As mentioned earlier
it is important to consider the legal obstacles to accessing
and possessing syringes when evaluating factors that may
affect IDU needle-sharing behavior. The most likely reason
for the insignificance of the results is poor data
management. As pointed out by Burris, an exceedingly
complex web of statues, laws, and regulations determine
the relative accessibility of prescription and non-
prescription syringes (see Table 2).2° Prescription laws can
vary regarding requirements of information on the buyer’s
purpose or in the number of syringes that can be accessed
at one time. For paraphernalia laws some states exempt
certain types of sellers or the law omits references to
syringes or injection. Moreover we must take into
consideration the fact that pharmacists and physicians
exercise a high level of personal discretion in terms of the
provision of sterile syringes to patients or clients who they
know to be IDUs. A highly specialized set of variables
would be necessary to raise these more pointed questions
as to the impact of these laws, and such detail is beyond
the scope of this paper. Even if this was possible, any
model would still need to make bold assumptions about
physician and pharmacist adherence, law enforcement
patterns, and the possibly loose association between legal
environments and actual needle-sharing behavior.

The two final regressions consider the effects of legalization
of syringe exchange programs. The model shows that at
the 99% level, authorization in some form of syringe
exchange programs reduces HIV incidence rates by 13
cases per 100,000 people, with little difference when the
legal environment interaction effect is included. When only
states with formal SEP legislation are considered
separately, the effects are even more pronounced: in the
treatment group there is a twofold reduction in the number
of new cases per 100,000 people.

These results lead to the preliminary conclusion that while
the effect of the legal environment created by
paraphernalia and prescription laws may be ambiguous, the
legally sanctioned presence of SEPs does significantly
reduce HIV incidence rates by up to 13 cases per 100,000
people.
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In order to arrive at a better informed observation it is
necessary to test the assumptions on which the previously
listed models are based. Because of the staggered and
overlapping effects of some of the binary treatment
variables, this section treats SEP laws as the sole treatment
intervention and uses a switch year of 1991 when New York
became the first state to authorize SEPs.

A pre-treatment sameness check was run to test the
assumption that the pre-intervention control and treatment
groups are the same. The regression coefficient on the
interaction term between time and the treatment variable
(i.e. a binary for units that will be treated) was significant
at the 99% level, implying that the two groups are
statistically the same. It can be assumed that states in
which legislative changes were made are statistically the
same as other states that never receive the treatment in
the pre-treatment period.

Autocorrelation in the dependent variable and serial
correlation in the residuals is another serious consideration.
Testing for the former involved a regression of lags of the
dependent variable on itself. Testing for serial correlation
in the residuals requires running the original fixed effects
regression, followed by a regression of the lags of the
residuals on the error term. The results in the Appendix
confirm that a lack of significance in the coefficients on
either of the lags for both regressions confirms that
autocorrelation of the dependent variable and serial
correlation of the residuals do not pose a serious problem
for the model.

The endogeneity problems discussed earlier were tested by
generating a variable to measure the timing of change to
the SEP law and regressed two lags of the dependent
variable (incidence rates) on the timing variable. Neither of
the lagged variables are significant, meaning that changes
in the legal codes did not have any causal effect on the
eventual decrease in incidence rates in those units of
observations. Results are reported in the Appendix, p. 14.

b | b |
There are several important conclusions that can be drawn
from this study. First, it is highly significant that the
presence of legally sanctioned SEPs can be shown within a
99% confidence interval to reduce the rate of HIV incidence
in US cities by up to 13 cases per 100,000 people.
However there are some other relevant implications that
must be considered in anticipation of future policy changes.
First, there is admittedly a tenuous link between the letter
of a law and the way in which injecting drug users will
respond behaviorally when using illicit drugs in a private
setting. Surely stricter laws will lead to lower proliferation
of syringes within an IDU community but this does not
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necessarily dictate an immediate increase in needle-sharing
behaviors in response. Enforcement of these laws by local
officials, discretionary practices by individual physicians and
pharmacists — many of whom are surely aware of the vast
literature on the public health consideration of sterile
syringe access for IDUs — is highly variable and the letter of
the law alone cannot reasonably predict how IDUs in a
given state will change their needle-sharing behavior.

Therefore this paper does not make a direct connection
between the severity of paraphernalia and prescription laws
and HIV transmission as compared with HIV transmission
through injection drug use. In a letter to the editor of the
Journal of American Medical Association in 1997 (Vol 277,
No. 15), two medical school professors cautioned the
consequences of over-accessibility of hypodermic needles:
“No doubt, trash collectors and beachgoers, among the
people most assuredly at risk to experience a sudden
significant increase in needlesticks and AIDS transmission
should syringe deregulation go into effect, would speak
vehemently against such a proposal.” Regardless of one’s
philosophical stance on the ethical challenges of harm
reduction strategies, it is only rational to propose that
better access to sterile syringes would be accompanied by
strict measures on proper disposal.

A final consideration of the policy implications of this report
involves a more comprehensive examination of SEPs and
the services they provide. Many SEPs have been founded
by former IDUs or HIV positive individuals who are
motivated by personal experience and conviction of the
need for better syringe access to address the urban HIV
epidemic. Many of these organizations provide not only
sterile syringes but also medical cleaning supplies,
condoms, and pamphlets on harm and risk reduction for
injection-related complication (including HIV transmission).
Just as it is too simplistic to equate legal code with IDU
needle-sharing behavior it would be inaccurate to say that
the only function of SEPs is to provide better syringe

%% 1
Table I. Summary Statistics for Panel Analysis

access. Promotion of awareness and safer practices, safe
disposal of contaminated syringes, and a direct intervention
strategy that can be brought directly to the sources of need
(many SEPs operate out of mobile units) are unprecedented
methods of HIV prevention that hold other instructive
models beyond that of syringe provision. This paper
therefore supports the removal of the ban on federal
funding for SEPs and for the state-level Ilegislative
amendments to allow for relaxation of access and
possession restrictions on participants of SEPs, in
anticipation of an even greater reduction in HIV incidence
rates in American cities.

The study’s conclusions have several important implications
for the future implementation of SEPs outside the United
States, particularly in developing countries. Practical
challenges to syringe access include the costs of procuring
a continual supply of sterile equipment, lack of information
about these groups and their HIV infection risk behaviors,
and absence of third parties (i.e. civil groups and non-
government organizations) to mediate between the state
mechanisms and IDUs. In many countries a ‘zero
tolerance’ approach to drug-related law enforcement is also
a considerable obstacle to the implementation of prevention
efforts that employ concepts in harm reduction. Because
the findings of this study suggest that the most effective
prevention programs for IDUs are those that can offer a
variety of services, an important strategy for IDU-targeted
prevention efforts is to focus on offering comprehensive
services that include AIDS awareness education, referrals
to drug rehabilitation centers, and other existing practices
that are less politically sensitive. Furthermore, effective
sterile syringe access for HIV prevention can only come
about through the harmonization of public health and law
enforcement interests. Provision of sterile syringes alone
can be ineffective at best and in some cases even harmful
without close cooperation between legal institutions, civil
society organizations, members of the law enforcement and
medical fields, and IDUs themselves.

Variable Observations Mean Std. Dev. Min Max

Year reported 2100 1992 6.056743 1982 2002
City 0

State 0

Hetero 1027 | 58.58228 136.6355 0 1383
IDU 1693 | 94.16184 367.9382 0 7815
MSM 1896 | 169.3001 347.7318 0 4101
MSM_IDU 1745 | 28.75645 74.8992 0 1365
Total_Cases 1911 | 309.1329 760.1532 0 13130
City_pop 2100 | 626228.1 926942.4 48868 | 8008278
Total _Incidence 1912 | 63.00087 98.60793 0| 1145.721
Total_Rate of Change 1909 | 0.368052 1.577964 -1 26
IDU_Incidence 1913 | 23.32738 42.77287 0 | 471.3583
IDU_ROC 1807 | 0.364957 1.569988 -1 20
Para 2100 | 0.934762 0.247004 0 1
Pres 2100 | 0.092857 0.290301 0 1
SEP 2100 | 0.899048 0.301337 0 1
Crime 2100 | 641.8934 282.4273 190.5 2921.8
Unemployment 2100 | 6.235286 2.063344 2.2 15.6
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Table 2. Syringe Access and Possession Laws

Free Distribution of

Syringes not SEPs operate without
SEP Authorized by SEP Authorized | restricted by state Specific Claim to Legality
State Law (14) by Local Gov't Law (5) (tacit agreement) (15)
CA, CT, DC, HI, ME, IL, OH, PA AK, LA, OR, RI, WI AZ, CO, GA, IN, KS, MI,
NM, NY, RI, VT, MN, MT, NY, NC, OK, PR,
MA, MD, NH, NJ, TN, TX, UT
WA

Sources : Burris, 2002; Burris Project: http://www.temple.edu/lawschool/phrhcs/otc.htm (updated 2005).
Many changes took place after the last year of the dataset but are nevertheless listed here: CA (1999), CT (1992), DC
(2006), HI (1992), NM (1997), NY (1991), RI (1994), MA (1997), MD (1994), NJ (2006), WA (1992).

In IL, OH, and PA, city governments authorized SEPs in the following way: Chicago (1994), Cleveland and Cincinnati (1996),
and Pittsburg and Philadelphia (1992).

Maintained Restrictions on

Statues on Access Access without a
through Amendment Prescription
CA, CT, IL, MA DE, KS, OH, OK, AL, AK
NY, RI, FL, VA, ME AR AZ, CO, DC, GA, ID

IN, IA, KY, LA, MD, MI
MN, MS, MO, MT, NE
NV, NH, NJ, NM, NC
ND, OR, PA, RI, SC, SD
TN, TX, UT, VT, WA,

WV, WI, WY
Source: Burris, Lurie, et. al “Time to Act is Now” (2000)

Prescription laws require a physician’s prescription made out for a “legitimate medical purpose” for the legal possession or
use of syringes. As Gostin points out, “states that have enacted syringe prescription laws are those that have experience the
longest history of, or the deepest problems with, drug abuse.” (Gostin, p. 56)

Many states have amended their legislation to make exceptions for SEP related activities in the following ways: CA (2004),
CT (1992), IL (2003), MA (2006), NY (2000-2002), RI (2000). FL, VA, and ME also have statutes but are relatively less
strict and so were coded as “0.”

Drug paraphernalia law could | Paraphernalia law exempts at least No law prohibits

be applied to possession of some possession of used syringes paraphernalia
used syringe by IDU by IDU possession

AL, AR, AZ, CA, CO, DE, CT, DCY, HI?, IL, ME, MD?, AK3, MA, MI3, VT

FL, GA, ID, IN, IA, KS, KY, MN, NH, NJ*, NM?, NY, OR, VA, WV, WY

LA, MS, MO, MT, NE, NC, RI, SC* WA, WI

ND, NV, OH, OK, PA, SD,

TN, TX, UT, VI

1: SEP clients only
2: SEP law exempts clients only; statute deregulating sale and purchase of syringes for disease
prevention purposes did not explicitly allow possession, but was clearly intended to
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3: Ordinances in several communities prohibit paraphernalia posession
4: Law does not mention syringes or injection, and is limited to items used for consuming, "marijuana,
hashish, hashish oil, or cocaine"

State paraphernalia laws were mostly enacted in the 1970s and early 1980s in response to the proliferation of the drug
paraphernalia industry and were modeled off of the Drug Enforcement Administration’s 1979 Model Drug Paraphernalia Act
(MDPA). Many lawyers, public health officials, and activists are increasingly of the same mind that such laws were written
to address illicit drug use at a time when the public health impacts were not yet apparent.

Significant amendments have taken place in the following states: OR (1987), WI (1989), CT (1992), ME (1997), MN (1997),
NY (2000), NH (2000), RI (2000), NM (2001), HI (2001), WA (2002), IL (2003), CA (2004), MA (1997), DC (1997).
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Regression Output Results
@ @ ) (€ 5)
Independent Paraphernalia | Prescription | SEP Law Interaction SEP and
Variables Law Only Law Only Only Only Interaction
Paraphernalia -24.90***
(3.67)
Prescription 42 .53***
(4.97)
SEP -13.37*** -13.42%**
(2.66) (2.70)
Interaction -3.429 0.627
(5.00) (5.03)
Crime Rate 0.0314*** 0.0351*** 0.0329*** | 0.0243*** 0.0329***
(0.01) (0.01) (0.01) (0.01) (0.01)
Unemp Rate 0.206 0.211 0.11 -0.203 0.107
(0.56) (0.56) (0.57) (0.57) (0.57)
1983 Binary 17.07*** 18.61*** 16.88** 15.65** 16.89**
(6.55) (6.51) (6.59) (6.63) (6.59)
1984 Binary 21.11%*** 22.38*** 20.88*** 19.45*** 20.89***
(6.25) (6.21) (6.29) (6.32) (6.29)
1985 Binary 25.44%** 26.75*** 25.39*** 24 .46%*** 25.40***
(6.02) (5.98) (6.06) (6.10) (6.06)
1986 Binary 27.19%*** 28.32*** 27.15*** 26.93*** 27.16***
(5.92) (5.88) (5.96) (6.00) (5.96)
1987 Binary 32.09*** 33.50*** 32.35*** 32.21*** 32.37***
(5.88) (5.84) (5.92) (5.96) (5.92)
1988 Binary 37.61*** 38.91*** 37.88*** 38.14*** 37.90***
(5.88) (5.83) (5.91) (5.95) (5.91)
1989 Binary 38.56*** 39.76*** 38.79*** 39.31*** 38.81***
(5.88) (5.83) (5.91) (5.95) (5.91)
1990 Binary 38.53*** 39.46*** 38.71*** 40.08*** 38.74***
(5.92) (5.87) (5.95) (5.99) (5.96)
1991 Binary 40.43*** 41.26*** 40.66*** 42.49%** 40.68***
(5.96) (5.91) (6.00) (6.03) (6.01)
1992 Binary 40.39*** 40.86*** 40.21*** 43.12%** 40.23***
(5.99) (5.94) (6.04) (6.06) (6.04)
1993 Binary 78.14%*** 78.64*** 77.90%*** 80.49*** 77.92%**
(5.95) (5.90) (5.99) (6.01) (6.00)
1994 Binary 59.11*** 59.99*** 58.63*** 60.85*** 58.65***
(5.93) (5.88) (5.97) (6.00) (5.98)
1995 Binary 62.38*** 63.39*** 61.94*** 63.84*** 61.96***
(5.91) (5.86) (5.95) (5.99) (5.96)
1996 Binary 56.84*** 58.02*** 56.23*** 58.08*** 56.25***
(5.88) (5.83) (5.92) (5.95) (5.93)
1997 Binary 52.50*** 54.77*** 52.47*** 54.74%*** 52.52***
(5.88) (5.83) (5.92) (5.96) (5.949)
1998 Binary 44.11*** 46.57*** 44 23*** 46.28*** 44.28***
(5.93) (5.87) (5.97) (6.01) (5.99)
1999 Binary 44.27*** 46.90*** 42.73*** 46.18*** 42.78***
(5.97) (5.92) (6.04) (6.05) (6.05)
2000 Binary 39.85*** 41.31%** 39.33*** 43.56*** 39.37***
(6.05) (5.98) (6.12) (6.12) (6.13)
2001 Binary 38.52*** 39.96*** 38.24*** 43.30*** 38.29***
(6.49) (6.41) (6.57) (6.55) (6.59)
2002 Binary 36.72*** 39.12%*** 36.86*** 41.47%** 36.92***
(6.32) (6.23) (6.39) (6.38) (6.41)
Constant -18.66** -81.68*** -30.18*** | -33.58*** -30.65***
(7.67) (8.92) (7.36) (8.30) (8.26)
Observations 1913 1913 1913 1913 1913
Number of code 100 100 100 100 100
R-squared 0.32 0.33 0.31 0.3 0.31
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Table 5. Autocorrelation in the Dependent Variable

Independent | Dependent: IDU
Variables Incidence Rates
IDUlagl 0.0144907
(0.52)
IDUlag2 0.3058299
(0.52)
Constant 117,035
(0.85)
Obs 1913.00
R-squared 0.4768

Table 6. Serial Correlation in the Residuals

Table 7. Check for Endogeneity

Independent
Variables Dependent: Errors
IDUlagl 0
(0.42)
IDUlag2 0
(0.42)
Constant 0
(0.69)
Obs 1913.00
R-squared 0
Independent | Dependent:
Variables Timing
IDUlag1 -0.0027676
(0.002)
IDUlag2 0.0027885
(0.002)
Constant 0.014904***
(0.00)
Observations 2100
R-squared 0.001
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