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CHRONICLE OF A GANG STD OUTBREAK FORETOLD 

John J Potterat and Stephen Q Muth, Health Department, Colorado Springs, 
R Perry Bethea, Colorado Department of Health, Denver 

ABSTRACT 

An intense outbreak of sexually transmissible diseases occurred during 1990-1991 in the socio-sexual 
networksofstreetgangsassociatedwiththecrackcocainetradeinColoradospringa,Colorado.Describedare 
the social science tools- street ethnography and social networlt analysis- applied to understand and control 
epidemic spread. 

"He who desires but acts not, breeds 
pestilence.· -Blake 

INTRODUCTION 
The year started with a bang. Two con

nected cases of PPNG (penicillin-resistant 
gonorrhea) were diagnosed in our dinic on the 
first working day of 1990- an event that proved 
pregnant with fate. For the ensuing fifteen 
months, we of the STD (sexually transmissible 
diseases) section of the health department in 
Colorado Springs (1990 SMA population: 
397,1 04) were involved in recognizing and 
taming an intense outbreak of STD affecting 
groups new to us: street gangs. 

Penicillinase-Producing Neisseria 
Gononhoeae (PPNG)were discovered in 1976. 
Until 1990, local PPNG cases (0.5% of all 
gonorrhea cases) were typic:ally acquired else
where, with subsequent local transmission a 
rare event. By April1990 evidence was accu
mulating that endogenous transmission of 
PPNG was occurring, along with other STD. in 
the socio-sexual networks of gangs associ
ated with the crack-cocaine trade. What fol
lows chronicles our efforts to control this out
break. We first summarize our current un
derstanding of the community form of STD 
and then desaibe the social science tools -
street ethnography and social network analy
sis- we used to understand and control trans
mission in local street gangs. We condude 
that the forging of a public health partnership 
between health workers and per$0115 affiliated 
with street gangs is attainable; in this instance, 
joint collaboration contributed not only to out
break control but also to prevention of long
tenn recurrence. 

We are field rshoe-leatherj epidemi
ologists. Our section's traditional forte has 
been outreach to populations empirically as
sessed as being at high STD risk, such as 
street prostitutes (Potterat, Woodhouse, Muth, 
Muth 1990), men who have sex with men 
(Potterat, Woodhouse, Rothenberg, Muth, 

Darrow, Muth, Reynolds 1993), servicemen 
(Woodhouse, Potterat, Muth, Pratts, Rothen
berg, Fogle 1985) and injecting drug users 
(Woodhouse, Rothenberg, Potterat, Darrow, 
Muth, Klovdahl et al1994). Such populations 
are monitored not to point public health fingers 
at them, but to shake hands with them. The 
efficient allocation of meager STD control 
resources depends on intenupting chains of 
transmission in groups associated with in
tense transmission. These groups are compo
nents of specific socio-sexual networks; it is 
these that account for the perpetuation of STD 
in society. Indeed, because networks, rather 
than individuals, are the true ecological niche 
for STD. we begin with an explanation of STD 
ecology. This relatively new paradigm reveals 
the silent assumptions that guide our STD 
intervention approaches. 

THE COMMUNITY FORM OF STD 
During the last two decades, a coherent 

theory of STD transmission has emerged 
(Potterat 1992).1n brief, STD survive in society 
by finding networks of people whose sexual 
and health behaviors are such that miaobes 
find sufficient opportunity for sustained trans
mission. Originally termed "core groups" 
(Yorke, Hethcote, Nold 1978), these ecologi
cal niches are probably more accurately de
scribed as "core networks" (Potterat, Muth 
1996). Core networks, though small, can be 
shown to account for convnunity STD per
petuation; they are also the ultimate fountain
head of society's non-core cases. The corol
lary is that if core transmitters could be kept 
from infection, STD could not be maintained in 
the community. 

Core network members usually report 
ear1y sexual debut, high-risk and high volume 
sexual practices, and partner homophily (like 
chooses like). They frequently fail to recognize 
symptoms, delay seeking medical attention, 
fail to notify partners, fail to comply with 
treatment recommendations and fail to use 
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barrier methods to minimize STD risk. Many 
lack an internal locus of control. These at
tributes are facilitating fadors for STb f;ler
petuation. 

Core networks tend to occupy discreet 
social and spatial boundaries. This is because 
people who share comnon values tend .to 
socialize and live together. This preference 
(homophily) leads to restricted sexual and 
drug partner selection, and to focal patterns of 
residence and sites of association, usually 
baaed on age, sexual behaviors, patterns of · 
drug use and social class. Hence, wheri STD 
are introduced, they propagate within IOCi8lly 
and spatially focused networks ('soc:io-geo
graphic space', or 'risk apace' for lhoit). Re
stricted partner selection is what "bends• risk 
space into dilaete social structures. 

V\lhether an STO survives or not in a 
specific social network depends on its re
productive rate (May, Anderson 1987). A f11i.. 
crobe has to infect at least one new·host (m 
cae the original host loses the mia'obe or 
dies). limply to maintain its genetic pnteenc:e. 
Thus the STO equilibrkxn point is a mean 
replacement rate of 1. This view predicts that 
a rate lela than unity threatens ecologic sur
vival, whle anything grNter fuels epidemic 
spread. Mathematically. this Idea is expressed 
as 

R=BxCxD 

where R il the Reproductive Rate, 8 (Beta, or· 
weighl) ilthettiaobe's transmission efticieney, · 
c is the rate of partner change (Contact), and 
D (Our811on) il the period of host infeclloul. 
ness. Core networks are structures that main
tain STD reproductive rates> 1. Field epldemi
ologilta strive to induce reproductive ndes 
below unity by reducing parameter vetues~ 
Encolnging ..... andimplementi~gc:ea; 
finding (asoertailing and treating infected caMs 
and their exposed partners) are two major 
methods. 

THE SOCIAL NETWORK PARADIGM 
The STD confact tracing (see below) 

and social network paradigms can be viewed 
as fraternal twins: both depend on c:onnedionl 
to make sense. Although theletwin diiCipllnel 
were bom afthe same time (early 19301) they 
were raised apart, the former in the field and 
the latter in academia. Conceptually, they 
developed in parallel but used different metn. 
ods and jargon (Rothenberg, Narramore 1996). 
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Only since the mid-1980s have these twins 
been reunited (Kiovdahl1985). 

A netWOI'k consists of a set of 'nodes' 
(individuals or-groups) that are conneded"by 
'edges' (relationships). A personal networic 
consists of a node with its conneded edges 
and nodea, while the social network is an 
'aggregate of Personal networks. Connected 
network regions are 'components'. Network 
conformation and its properties, such as den
sity, reachability, and prominence, can be 
defined mathematically (Wasserman, Faust 
1994); personal-computer programs are avail
able to assist with analyses (Borgatti, Everett, 
Freeman 1992). V\lhile useful, social network 
information is only one map. Qualitative infor
matiori obtained from ethnographic observa
tions refines the map detail, thereby providing 
a better view of the territory. As Rothenberg 
and Narramore point out: 

The results that these approaches- netwo1tt 
acerta1nment and ethnography - are com
pler\'let'Ury; together they have the potential to 
describe a social proceu, such aa the trans
mission of disease, and to c:ontriMetodisease 
control and program evaluation. (1996) 

In sum, we view social networks aa the 
'an::hltecture' of Infectious disease risk space. 
Just 88 physical apace has s1rudure, with 
gravity its chief architect, and just aa its con
tent (malter-energy) obeys the formula E-mc:2, 
so does risk space's atructure(network contor
tnlllion) inlluencediaeaae propagation by obey
ing the formula R• BxCxD. 

THE CONTACT TRACING PROCESS 
Contact tracing is the prac::tice of seeking 

per80ftl expoeed to serious STD; its objec> 
tivel are to interrupt chains of tranamiaaion, to 
prwent diaeale complications, and to encour
ageSaferpnldic:ea (Potterat, Meheua, Galwey 
1991). It consiata of the extraordinary act of 
asking infected persona the most intimate 
aeeretaoftheirllvea: with whom they have sex, 
in what ways, and how often, and of-confiden
tlaly notifying exposed partners. Health work
ers don't reveal the identity of informants. 

· If a special STD is spreading rapidly in a 
population, lnfec::ted clients are usually asked 
to nMtal the Identity not only of their partners 
(conblcts) but also of their partners' other 
p8rtners (clusters). So-called 'cluster inter
viewing' not only pennits rnof8 imfnediate 
access to second generation partners but, like 
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purposive snowball sampling, provides cues 
about the larger milieu (i.e .. social network) in 
which STD is currently spreading. 

OUTBREAK FORETOLD AND 
ACTUALIZED 

Although public health authorities had 
issued warnings about aack cocaine use and 
its potential to fuel STD outbreaks - because 
crack appeared to ·stimulate pathological lev
els of sexual activity.(Kerr 1989) - we were 
unaware that a aack subculture or its distribu
tion system (street gangs) existed locally. By 
April of 1990, as a result of information ob
tained during STD cluster interviewing, both 
the presence of local gangs and of rapid STD 
transmission within their social networks, be
came evident. By the end of the Outbreak in the 
spring of 1991, our health wortters had identi
fied more than 400 gang-associated persons. 
of whom 300 were medically assessed, yield
ing 390 STD diagnoses (for an astonishing 
rate of 130,000 STD cases per 100,000 popu
lation, probably the highest attack-rate ever 
reported)(Bethea, Muth, Potterat. Woodhouse, 
Muth, Spencer et al1993). 

It was one of us (RPB) who initially 
recognized the outbreak. Cluster interviewing 
and ethnographic information revealed that 
not only were local PPNG cases connected but 
that, importantly, many other STD cases (prin
cipaUy non-resistant gononhea and chlamy
dia) seemed to be simultaneously occurring in 
the same social circles. Because identifying 
information on contacts and clusters was often 
marginal, consisting of nicknames and gang 
hangouts, street ethnography became a cen
tral feature of our control efforts. Street eth
nography consists of two parts: 'See and Be 
Seen'. The 'See' part occasions observations 
that lead to asking the right questions; the 'Be 
Seen' part builds trust. Although four of. us 
performed the STD interviews and contact 
tracing, RPB was the principal street pre&
ence. His prior public health experience (1989, 
in Denver) with street gangs gave him the 
confidence, the vocabulary and, above all, the 
interest to work with our local gangs. 

During the late 1980s, local gangs had 
staked out several places for social aggre
gation - specific movie theaters, hamburger 
stands, shopping malls, bars, public parks and 
apartments (for sex and to deal drugs). Be
cause RPB, a »-year old long-haired white 
male, looked like an undercover policeman, 
safe entry into these socio-geographic spaces 
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had to be mediated by gang-associated STD 
clients. Although gang-associated men facili
tated entry, it was their women who initially 
supplied the most important infonnation. to 
identify the five different gangs and their sets; 
their members and respective hierarchical 
standing; and their sexual and business deal
ings. It is RPB's view that STD infection in 
gang- affiliated women amplified pre-existing 
anger these women felt vis-8-vis their male 
partners. Talking with RPB was one way to get 
back at their men for infecting them. (STD 
patient psychology is predictable: patients 
seldom think of people they might have in
fected; they usually angrily focus on those 
whom they perceive to have infected them.) 

IN THE CUNIC: 'Name Dropping' 
Initially armed with a partial saipt (gang 

structure and activities) and with identifying 
information on some actors, RPB was able to 
probe new STD clinic clients about gang asso
ciation. Querying those who had characteri&
tics suggestive of gang association - such as 
age, ethnicity, mode of dress, or presence of 
electronic beeper-was important in ascertain
ing network membership. \NIItingness to re
veal such association was greatly facilitated 
by the interviewer's non-pejorative mention of 
gang names, gang leaders, or gang activities 
at opportune moments during the interview. 
Few gang-associated clients were voluble; 
although they commonly responded to our 
invasive questions, few volunteered infor
mation without prompting. Especially impor
tant were the moments after formal interview 
(when the interviewer's paper and pencil were 
put away) and the conversation turned casual 
(e.g., ·oh, by the way, what's happening with 
Ratsor). 

Gang clients were seldom intimidated 
by the possibility of acquiring HIV infection by 
their sexual adventurism. Not until six months 
after the outbreak's end did HIV susceptibility 
become more real (because ofMagicJohnson's 
revelation in the late Fall of 1991). In their 
minds, HIV risk was connected to homosexu
als and injecting drug users - two groups for 
whom most gang kids had undisguised con
tempt. It was only RPB'~ relenUess pressure 
that led many to acceptanc:e ofHIV counseling 
and testing. What they feared was PPNG. The 
idea of a monstrous strain of gononhea suf
ficed to scare many into periodic examination 
at our clinic. 

In the STD Clinic, gang associates were 
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treated as VIP, personally attended by RPB, 
and afforded speedier service than non-gang 
clients. They were especiaUy targeted for free 
condom demonstration and distribution. The 
clinic's receptive atmosphere promoted much 
goodwill in gang networks. Worcl of mouth 
referral in gang circles was a common event. 

IN THE FIELD: 'Watch Your Norms' 
STD worters are trained to take notes 

unobtrusively in the field. Even someone per
ceived as non-thraetening, such as a health 
department STD worker, may be viewed with 
suspicion if notes are taken publicly. Notes 
were generally recorded immediately after 
completion of the field visit and away from 
gang spaces. Occasionally. gang-associated 
cars would .tail RPB'a car, presumablY to 
assess RPB's destination as friendly or hos
tile. Once, during the initial period of atreet 
ethnography, a gang leader pwposely invited 
RPB into an apaltment loaded with dangenJus 
material ra mountain of cocaine, an arsenal 
of weapons, and explosivesj presumably to 
test his avowed neutrality. 

Since socio-sexual netWOI1ta are the fun
damental struduntl sustaining STD tranlfni&.. 
sion we view them, rather than individulll&, as 
fundamental units of intervention. And be
c:aute networt norms are predictive of behav
ior, · we fDcuMd on influencing control and 
prevention ouk:omel by illfll*1Cing norms. 
Alauming that gang leaders and opinion lead
..... aynonyms, RPB made 8J)8Cial eftorta 
to enlist the ~ of top gang leaders (of whom 
there were about a dozen). Because auch 
leaders can track down virtually any network 
member and, importantly, because they had 
the time, they proved invaluable in helping us 
locate clients with fluid domiciles. 

T i18 norms we were moat interested in 
influencing were thole that could Induce the 
network's STO reproductive rate to levels be
low unity. We hypothesized that either a quM
tum reduction in the rate of sexual partner 
acquisition (Dan 1986) or even a modest level 
of condom use (Kiovdahl, Potterat, Wood
house, Muth, Muth, Darrow 1992; Potterat 
1993) could help metamorphosize STO trana
miaaion from sustained to sporadic. Although 
it appeared to RPB that the intensity of sexual 
activity diminished during the course of the 
outbreak,swrogate markers (numbers of c::on
tads named over time) do not support this 
impression. And although anecdotal infonna.. 
tion obtained from men during the outbreak 
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suggested increased condom use over time, 
these reports were not often confinned by the 
women. Because control of both focal and 
community-wide STO outbreaks have been 
associated with vigorous contact tracing 
(Potterat et al 1991), we suspect that such 
efforts account for much of the outbreak's 
abatement. Both the duration of infectious
ness (0) and contact rate (C) parameters are 
strongly inftuenced by successful contact trac
ing (Rothenberg, Potterat 1987). 

SOCIAL NETWORK ANALYSIS 
We used the tools of social network 

analysis to retrospectively detect unapparent 
sexual connections, to examine network re
gions ('components') of intense transmission, 
and to identify central actors. All Program STD 
contact Interview records (not simply those 
perceived to be outbfeak connected) for the 
outbreak period were manually reviewed for 
evidence of gang association in the client or 
their named contacts or clusters. Eligibles 
were uniquely identified to prevent multiple 
counting; their sexual connections were exa~ 
ined using GRAOAP and SAS routines. 

The final data set comprised 410 (218 
men, 192 women) sexually connected per
sons. Mean age for men was 21.5; seven
eighths were black; and 35.6 percent had 
known gang afftliations. The women were 
ethnically. diverse (53% black, 31% white, 14% 
Hispanic) with a mean age of 19.7, and 40.6 
percent had known gang atliliations (POtterat, 
Bethea, Muth, Woodhouse, Muth 1992). Of 
the 248 who ever received an STO diagnosis, 
200 were interviewed, naming 558 contacts 
and 571 dusters (X• 5.6 names per client). 
This core network of 410 persons, represent
ing 0.1 percent of our SMA's18-44 year olds, 
accounted for 8 dilproportionat 22 percent of 
al rllpOited gonorrhea cases locally during the 
period of observation. Ar. predicted (Rothen
berg 1983), community STO case distribution 
W8l strongly focal geographically and exhib
ited a fractal pattern (Potterat 1992; Zenilman, 
BonMr, Sharp, Rabb, Alexandet1988). Neelty 
half (43%) of the 300 persona examined con
~ to.Htv testing; one, a 31 year old white 
injecting drug user, was HIV-infected (Potterat 
et 811992). 

. Analysis of the structure of sexual con
neclionl (Stepwise Graph Reduction) revealed 
that 107 persons were located within network 
regiorlt forming a dense (cyclic) scatrold and 
that 303 persons were in linear (non-cyclic or 
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branched) regions. The 107 were much more 
likely than the 303 to be gang-affiliated (72.6% 
vs. 26%; p<0.001); to be very young (X=19.4 
years vs. 21 .1; p=0.002); to be STD infected 
(X= 90% vs. 80%; p=0.03); and to name more 
sexual partners (X=3.9 vs 1.9; p<0.001) 
(Potterat et al 1992). (The latter datum served 
as empirical support for the hypothesis that a 
strong motivation for young males to join 
gangs is enhanced sexual access to females 
(Palmer, Tilley 1995]). 

Social networit analyses confirmed our 
impression that the outbreak was driven by 
gang members; they provided strong support 
for the STD core networks paradigm (Yorke et 
al 1978); and they served to validate ethno
graphic impressions. For example, RPB was 
shown a list of the 107 cyclically connected 
persons and asked to select the 10 he would 
consider as most important to reach; there 
was 70 percent concordance between RPB's 
and the computer's picks (based on Freeman's 
'Betweenness' measure ofnetworit prominence 
(Wasserman, Faust 1994D. 

AFTERMATH AND SUMMARY 
The gang-associated outbreak was prin

cipally concentrated during the 16 months 
separating December 1989 and March 1991 . 
After a two month hiatus, a short-lived and 
much less intense resurgence occurred, last
ing from July through October 1991 . Knowl
edge gleaned from field experience and social 
network analysis helped us intervene quickly 
and put out the renascent fire. Mini-outbreaks 
have episodically oocurred since and have 
been quickly addressed to prevent STD en
trenchment in these core networtts. Eternal 
vigilance comes with our territory. 

Of all the epidemiologically important 
groups with which we've dealt during the last 
quarter century, none seemed as potentially 
dangerous as the crack cocaine-associated 
street gangs we desaibe. Although RPB re
calls only one scary instance during field work 
(a 14 year-old 'wannabe' pulled a gun on him; 
RPB defused the situation by admiring the 
gun!), we wish to urge caution. As this anec
dote suggests, sang froid may be the crucial 
attribute of a street-gang ethnographer; gang
sters easily sense and exploit fear. lt is also our 
impression that women ethnographers would 
be at special risk owing to their gender. 

And yet our experience was over
whelmingly positive. As Centers For Disease 
Control and Prevention sociologist WoN Darrow 
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memorably remarked: "Gang members may 
be alienated, but they're not aliens". There
markable degree of trust and cooperation we 
enjoyed is emphasized by the extraordinarily 
high number of contacts and clusters they 
identified and helped refer to medical atten
tion. It would be foolish to underestimate such 
clients' willingness, if properly approached, to 
collaborate in STD control endeavors. 
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