
smokers had comorbid alcohol, drug, or
mental disorders. We found that smoking
participation for individuals with the speci-
fied alcohol, drug, or mental disorders was
significantly sensitive to cigarette prices:
a 10% price increase would result in an
18.2% decline in smoking participation.
However, our cross-sectional data analyses
could not determine if this relationship was
causal. As our data did not contain informa-
tion on quantities of tobacco products con-
sumed, we could not identify the relationship
between cigarette prices and consumption.
Therefore, our estimates likely underestimate
the overall price effect on smoking behavior.
The latest data available for us were from
2001 to 2002. Timely data sets and further
analyses on this topic are needed to capture
more recent smoking patterns among these
individuals.

Our study suggests that increasing cigarette
prices through tobacco taxation could be an
effective policy tool for reducing smoking
among individuals with alcohol, drug, or men-
tal disorders, except among those with alcohol
dependence. Whether recent cigarette price
increases have reduced smoking among indi-
viduals with such disorders, and whether the
identified association is causal, are questions
requiring further study. j
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Connecting Discovery
and Delivery: The Need
For More Evidence on
Effective Smoking
Cessation Strategies for
People Living With
HIV/AIDS
Jenine K. Harris, PhD

Smoking prevalence among the

1.1 million Americans living with

HIV/AIDS is 2 to 3 times higher than

the 19.8% rate among the general

population. Since 1990, scientists

have worked toward the discovery

of health risks related to smoking in

people living with HIV/AIDS; how-

ever, few studies have evaluated

the delivery of smoking cessation

interventions for this population. In-

creasing linkages between discovery

science and delivery science may

facilitate a faster transition to deliv-

ery of smoking cessation interven-

tions for people living with HIV/

AIDS. (Am J Public Health.

2010;100:1245–1249. doi:10.2105/

AJPH.2009.172460)

TABLE 2—Continued

Alcohol dependence 4.45* (3.37, 5.88) 3.61* (2.72, 4.80)

Binge drinking 0.71* (0.51, 1.00) 0.58* (0.42, 0.80)

Drug dependence 0.80 (0.50, 1.29) 0.88 (0.57, 1.37)

Drug abuse 1.57* (1.26, 1.97) 0.99 (0.77, 1.29)

Price elasticity estimate (95% CI) –0.40 (–1.14, 0.34) –1.82* (–3.10, –0.54)

Note. ADM = alcohol, drug, or mental; CI = confidence interval. For the full sample, n = 7530; for the ADM sample, n = 1206.
*P < .05.
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Health research often focuses on the dis-
covery of risk factors associated with disease
and death.1 Although discovery of health
risks is necessary to protect health, the de-
livery of interventions to improve health is
equally important.1–5 Information regarding
how science moves from discovery to de-
livery points to substantial time lag and little
cross-talk between discovery and delivery
research.1,6 This may be especially prob-
lematic in areas such as HIV/AIDS and
smoking, where delay between discovery of
smoking-related health outcomes in people
living with HIV/AIDS and the delivery of
interventions to reduce smoking among this
population has serious consequences.

Smoking prevalence in people living with
HIV/AIDS is 2 to 3 times higher than is the
19.8% rate among the general population.7–16

Discovery research has concluded that smokers
with HIV/AIDS are more likely to be nonad-
herent to treatment, have a greater chance of
being diagnosed with an AIDS-defining condi-
tion or dying, and report lower quality of life than
do nonsmoking persons with HIV/AIDS.13,17–21

Smokers living with HIV/AIDS have a higher
risk of disease and opportunistic infection than
do smokers who do not have HIV/AIDS.9,22–34

Delivery research indicates that population-
specific smoking cessation interventions can be
effective.35–52 Although few studies have ex-
amined such strategies for persons living with
HIV/AIDS,35 a recent study found that 86% of
smokers with HIV/AIDS would not benefit from
standard cessation programs.53 I used citation
network analysis54–56 to examine the charac-
teristics of—and possible relationships
between—discovery research relating health

outcomes to smoking in persons living with HIV/
AIDS and delivery research on interventions to
reduce smoking among this population.

METHODS

I used the online database Web of Science to
identify 1532 articles with keywords related to
smoking and HIV/AIDS published from 1980
through 2008 (Web of Science search algo-
rithm listed in Appendix A, available as a sup-
plement to the online version of this article at
http://www.ajph.org). I classified each article
into 1 of the following 4 categories:

1. Discovery: empirical article examining the
relationship between smoking and HIV/
AIDS.

2. Delivery: empirical article examining an in-
tervention to prevent or reduce smoking
among persons living with HIV/AIDS.

3. Review: article reviewing or synthesizing
previous research on smoking and HIV/AIDS.

4. Excluded: no examination of the relationship
between smoking and HIV/AIDS.

Two coders (including myself) classified 5%
of articles to establish coding reliability, with
88% agreement and a j of 0.75.57 I classified
the remaining articles. Articles without abstracts
(n=21; 1.3%) were classified by title. Excluded
articles were dropped, leaving 272 relevant
articles (listed in Appendix B, available as a sup-
plement to the online version of this article at
http://www.ajph.org).

We examined article, journal, and network
characteristics; article prominence; main cita-
tion path (i.e., the path across the network
comprising articles and links critical to holding
the network together); and stochastic network
models for the 272 articles (see Appendixes
C and D, available as supplements to the online
version of this article at http://www.ajph.org).
Article prominence measures (e.g., out-degree,
hubs, and authorities) indicate how often arti-
cles cite or are cited by others within a net-
work.56,58 Main citation paths identify articles
that integrate information from previous re-
search and add substantial new knowledge to
a field.56 Stochastic network models go beyond
descriptive measures to allow prediction of a
citation link (i.e., an article citing another article)
based on article or network characteristics.

TABLE 1—Characteristics of Citation Network of Journal Articles on Smoking and HIV/AIDS:

Articles Indexed on Web of Science, 1980–2008

Characteristics

All

Categories

Discovery

Research

Delivery

Research

Review

Articles

No. of articles (%) 272 (100) 237 (87.5) 6 (1.8) 29 (10.7)

No. of unlinked articles (degree = 0) 57 52 1 4

Year of first publication 1990 1990 2004 1995

No. of times an article cited another article, mean (SD) 2.45 (3.56) 2.11 (3.28) 6.50 (4.51) 4.41 (4.43)

No. of times an article was cited, mean (SD) 2.45 (4.49) 2.70 (4.74) 1.17 (2.04) 0.69 (1.29)

No. of citation links,a no. (%)

Discovery research cites discovery research 491 (73.6) . . . . . . . . .

Discovery research cites delivery research 2 (0.3) . . . . . . . . .

Discovery research cites review articles 7 (1.0) . . . . . . . . .

Delivery research cites discovery research 35 (5.2) . . . . . . . . .

Delivery research cites delivery research 3 (0.4) . . . . . . . . .

Delivery research cites review articles 1 (0.1) . . . . . . . . .

Review article cites review articles 12 (1.8) . . . . . . . . .

Review article cites discovery research 114 (17.1) . . . . . . . . .

Review article cites delivery research 2 (0.3) . . . . . . . . .

No. of articles in main path 41 36 4 1

No. of journalsb 136 118 5 25

No. of articles in each journal type

HIV/AIDS focus 63 59 2 2

Tobacco focus 5 3 2 0

Other focus 204 175 2 27

Mean journal impact factor 3.41 3.74 3.20 1.90

Note. Ellipses indicate data are not applicable.
aThe total number of citation links was N = 667.
bA journal may contribute articles to more than 1 category, so it may be represented in multiple columns.
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RESULTS

Most of the articles were in the discovery
category, followed by review and then de-
livery (Table 1). The discovery category had
the oldest publication history; that is, articles
on discovery research started being pub-
lished earlier than articles in any other area.
The delivery category had the youngest
publication history. Sixty-three articles were
published in HIV/AIDS-focused journals, 5
in a tobacco-focused journal, and 204 in
other journals. Discovery articles were most
prominent in the network according to all
measures used, comprising 36 of the 41
‘‘main path’’ articles (Table 1; Figure 1).
Whereas there were 35 citations of discov-
ery articles by the 6 delivery articles, de-
livery articles were only cited twice by the

discovery articles (Table 1; see Appendix E,
available as a supplement to the online version
of this article at http://www.ajph.org). There
was evidence of a small increase in delivery
research starting in 2004; 6 delivery articles
were published from 2004 to 2007, and 4
were included at the end of the main path.

After control for the number of citation
links, journal impact factor, publication year,
journal focus (tobacco, HIV/AIDS, other), and
publication in the same journal, stochastic
models indicated that the probability of a ci-
tation link significantly increased when the
citing article was delivery or review (see
Appendix F, available as a supplement to the
online version of this article at http://
www.ajph.org). There was no significant dif-
ference in the probability of citation between
articles based on whether the cited article was

discovery, delivery, or review. So, although
discovery articles were more prominent than
were delivery articles, delivery articles were
just as likely to be cited.

DISCUSSION

The accumulation of nearly 2 decades of
discovery research leaves little doubt that
smoking is a widespread problem and a major
modifiable risk factor for disease and death in
people living with HIV/AIDS. The present study
found a lack of delivery research on smoking
among this population and a scarcity of con-
nections between discovery and delivery research.

Although there is still a need for additional
discovery of health effects associated with
smoking for persons living with HIV/AIDS,
it is time to disseminate evidence related to

Note. The size and shape of nodes indicate article prominence within the larger network (n = 272). Arrows point to articles cited by the article in which the arrow originates. Sample sizes were as

follows: discovery research, n = 36; delivery research, n = 4; review articles, n = 1.

FIGURE 1—Main network-analysis path (n=41) showing citation linkages among journal articles related to smoking and HIV/AIDS: articles

indexed on Web of Science, 1980–2008.
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delivery of effective cessation interventions for
this population. I have 2 recommendations to
this end: (1) researchers and practitioners in the
HIV/AIDS field should increase their collabo-
rations with tobacco control researchers and
practitioners, who have experience in popula-
tion-specific cessation programs, and (2) be-
cause most discovery researchers are likely
working toward a delivery goal (i.e., facilitating
the reduction of smoking among persons
living with HIV/AIDS), discovery researchers
should report their findings in the context of
how their contribution might aid intervention
development or implementation. Increasing
collaborations among discovery and delivery
researchers and linkages between discovery and
delivery literature may facilitate more efficient
synthesis of new evidence across the field and
a faster transition from discovery of health risks
to delivery of effective interventions. j
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We examined New York City De-

partment of Health and Mental Hy-

giene surveillance data on hepatitis

A, malaria, and typhoid to deter-

mine the proportion of these dis-

eases related to travel and their

geographic distribution. We found

that 61% of hepatitis A cases, 100%

of malaria cases, and 78% of ty-

phoid cases were travel related and

that cases clustered in specific pop-

ulations and neighborhoods at

which public health interventions

could be targeted. High-risk groups

include Hispanics (for hepatitis A),

West Africans living in the Bronx

(for malaria), and South Asians (for

typhoid). (Am J Public Health.

2010;100:1249–1252. doi:10.2105/

AJPH.2009.178335)

Travel to developing countries is associated
with hepatitis A, malaria, and typhoid infection,

and travelers who are visiting friends and
relatives are at considerably higher risk than
are tourists of acquiring these diseases.1–3

Diseases acquired during travel are problematic
in New York City (NYC) because the percentage
of immigrants residing in the city, with 36% of
residents born abroad, is approximately 3.5
times the national percentage. In addition, NYC
residents account for 12% of US air travelers to
overseas destinations while representing only
3% of the US population.4–6

Using data collected by the NYC Department
of Health and Mental Hygiene, we assessed
the burden of hepatitis A, malaria, and typhoid
(3 diseases targeted by the US Department of
Health and Human Services with respect to
prevention efforts7) carried back to the city by
travelers.We focusedonpeoplewhohad traveled
to visit friends and relatives in their home coun-
tries in an attempt to determine whether particu-
lar high-risk groups (as well as particular areas of
NYC) should be targeted for prevention inter-
ventions. We classified travelers visiting friends
and relatives as immigrants who were ethnically
or racially distinct from the majority population of
the United States and who returned to their
homeland to visit friends or relatives.2,8

METHODS

We used SAS version 9.1 (SAS Institute Inc,
Cary, NC) to analyze hepatitis A data from July 5,
2005, through December 31, 2006 (18 months);
malaria data from January 1, 2004, through
December 31, 2006 (36 months); and typhoid
data from January 1, 2000, through December
31, 2005 (72 months). GIS ArcMap version 9.2
(ESRI, Redlands, CA) was used to create maps
indicating the geographic locations of cases. We
calculated NYC incidence rates using US Census
Bureau’s 2005 intercensal population esti-
mates.9 For each variable assessed, we calculated
percentages using as the denominator the num-
ber of patients for whom data for that variable
were available. Data on durations of hospitaliza-
tion for malaria cases reported between 2004
and 2006 were obtained from the NYC Health
and Hospitals Corporation (J. Goldstein, MPA,
New York City Health and Hospitals Corpora-
tion, written communication, November 2007).

A case was considered travel related if the
patient was outside the 50 US states for the
usual incubation period of each disease. The
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