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Abstract 
 
BACKGROUND: The past decade has seen a resurgence of Syphilis 
infections on the global, national and local levels, and Arizona has 
been no exception. After having fallen to record lows nationally in 
1999, rates of Primary and Secondary (P&S) syphilis increased 
incrementally each year from 2001-2008 [5] [16]. Overall increases in 
rates between 2001 and 2008 were observed primarily among men [5]. 
Concurrently, the estimated proportion of all P&S syphilis cases 
occurring in men nationally who have sex with men (MSM) increased 
dramatically from 5% in 2000 to 62% in 2004 [15]. This trend has been 
described in epidemiologic research from coast to coast in Washington 
State’s King County, Southern California and New York City [9] [10] 
[11]. These national trends are mirrored locally in Arizona. In Arizona 
early syphilis (primary, secondary and early latent) has increased from 
2004-2008 [19]. The majority of these cases have occurred in Maricopa 
County. Also noted has been an apparent increase in patients who are 
concurrently infected with HIV, by self report and testing.  
OBJECTIVES: This study aims to evaluate these trends in syphilis 
rates, HIV rates and co-infection rates in Maricopa County over an 11 
year period.  
METHODS: The study enrolled all individuals diagnosed with of 
Primary, Secondary and Early Latent Syphilis identified in Maricopa 
County between the years 1998-2008. At time of diagnosis all 
individuals with a syphilis diagnosis were interviewed for demographic 
and risk factor variables by the Maricopa County Public Health 
Investigators. This data was then matched and merged with the 
Arizona State HIV database to identify individuals with confirmed 
HIV positive status and early syphilis diagnosis. All personal 
identifiers were removed once the data was merged. Co-morbidity was 
defined as any individual with any known diagnosis of HIV and early 
syphilis regardless of the order of the diagnoses. Co-infection was 
defined as individuals with a diagnosis of early syphilis 3 or more 
months after the diagnosis of HIV. This information was then analyzed 
using SAS statistical software. Logistic regression analysis evaluated 
for significant risk factors within individuals co-infected HIV and 
Syphilis, as compared to individuals with early Syphilis diagnosis 
without HIV positive status. The study examined demographics 
including gender, age, and race as well as behavioral risk factors; men 
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who have sex with men, meeting sex partners on the internet, having 
anonymous sex partners, number of sexual partners in the past year, 
citizenship status, drug use, receiving money or drugs for sex, giving 
money or drugs for sex, and incarceration within the past year.  
RESULTS: Initial evaluation using Chi Squared analysis revealed that 
among all factors examined, MSM behavior was most strongly 
associated with HIV co-infection (Chi Squared Odds Ratio 42.242, 95% 
CI 29.736 – 60.008). Subsequent analysis was stratified and Non-MSM 
and MSM populations were considered separately. Early syphilis and 
HIV co-infection in the non-MSM population (including men that do 
not have sex with men, women, and transgendered individuals) is 
associated with several expected STD risk factors; receiving money or 
drugs for sex (adjusted OR 2.714, 95% CI (1.229 – 5.992)), more than 5 
sexual partners (adjusted OR 5.256, 95% CI (1.207 – 5.283)), more 
than 10 sexual partners (adjusted OR 2.784, 95% CI (1.201 – 6.451)), 
and having been in jail in the last 12 months (adjusted OR 3.096, 95% 
CI (1.260 – 7.608), while showing no differences among racial groups 
when using White/non-Hispanic as a reference group. However, among 
MSM individuals none of the behavioral risk factors examined were 
statistically associated with co-infection. The only factor with which an 
association was demonstrated was citizenship of the United States 
(adjusted OR 1.925, 95% CI (1.052 – 3.525)) while Hispanic race was 
negatively associated with co-infection risk among MSM (OR 0.400, 
95% CI (0.288 – 0.555)). No other association with co-infection among 
racial groups was found when using White/non-Hispanic as a reference 
group.  
CONCLUSIONS: It is clear that in Maricopa County the population 
affected by syphilis from 1998-2008 is characterized by increased rates 
of HIV co-infection. The population affected by early syphilis and HIV 
co-infection is largely dimorphic between MSM and non-MSM affected, 
with distinct risk factors and demographic attributes. Clearly there is 
a need for public health interventions and awareness campaigns 
regarding the risk of HIV and syphilis co-infection and morbidity, as 
well as the increasing incidence of syphilis within the community of 
men who have sex with men, are needed in Maricopa County.  
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Introduction 
 

In 1999 the CDC launched the National Plan to Eliminate 
Syphilis in the United States. That year the incidence of all syphilis 
had reached an all time low of 2.5 cases per 100,000 and new cases 
were reported in only 20.6% of the nation’s counties [5].  The CDC was 
optimistic that elimination of syphilis was on the horizon although 
syphilis outbreaks among men who have sex with men (MSM) had 
been noted [14].  

Since that time endemic syphilis rates in the United States have 
consistently risen, and rates of Primary and Secondary syphilis have 
increased every year from 2001-2008 [16]. Overall increases in rates 
between 2001 and 2008 were observed primarily among men 
increasing from 3.0 cases per 100,000 population to 7.6 cases per 
100,000 population [16]. Additionally, the estimated proportion of all 
P&S syphilis cases that occurred among MSM increased from 5% in 
1999 to 62% in 2004 [15]. In 2005 the CDC began to request that state 
health departments report the sex of sexual partners of individuals 
diagnosed with syphilis. In 2008 approximately 80% of case files 
included this information. Among cases with partner information 
reported, 63% were males reporting sexual contact with males[16]. 
Increases in cases among MSM (including men who have sex with both 
women and men) have been characterized by high rates of HIV co-
infection and high-risk sexual behaviors in King County Washington, 
Southern California and New York City [9] [10] [11]. 

The incidence rates of new HIV cases diagnosed has remained 
without statistically significant changes from 1995-2006 [17]. 
Nationally, the number of HIV cases identified in men who have sex 
with men peaked in 1992 and decreased each year until 2001.  
However, since the year 2001 the number of HIV cases identified 
among men who have sex with men has increased each year [17]. This 
resurgence of HIV in MSM is likely due to a myriad of factors including 
complacency regarding HIV risk, substance use, and individuals not 
knowing their HIV serostatus [13]. However, infection with ulcerative 
STDs including syphilis is a known risk factor for contracting HIV [18].  
It may therefore be the case that increases in syphilis and HIV among 
MSM or both nationally are related to increasing high risk sexual 
activity among MSM.  
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Additionally, national HIV trends are mirrored locally in 
Arizona. Nationally, the proportion of emergent HIV cases reporting 
MSM behavior declined in the mid-nineties reaching 59% in 1995 and 
remaining level to 2000. However, in 2001 the proportion of emergent 
HIV cases reporting MSM behavior began to rise and in 2005 reached 
72.4% [20]. In Arizona in 2006, the proportion of HIV diagnoses in 
MSM was 60%, slightly above the national average of 53%.  Also in 
Arizona, from 2004-2008 the proportion of MSM transmission of HIV 
appears to have risen, accounting for 65.9% of emerging infections [19].  
Changes in the proportion of a demographic affected may easily 
represent increases in MSM or decreases in other populations. 
However, the changes are illustrative of a disproportionate risk of HIV 
in the MSM population. 

This study further explores the nature of the relationship 
between these two communicable diseases in Maricopa County. If the 
population of those contracting both HIV and syphilis and their 
common risk factors can be further defined, it may assist in targeting 
specific populations in prevention campaigns. With this information 
appropriate public health measures can be taken to stem the impact of 
both HIV and syphilis. 
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Research Methodology 
 

The Maricopa County Department of Public Health, Clinical 
Services Division, collects and archives data collected from patient 
interviews conducted with patients diagnosed with syphilis. These 
interviews are conducted by public health officers within the 
Department. This study reviewed the data contained within these 
interview records and examined several data points related to the 
dates of diagnoses and risk behavior variables. Additionally, the 
Arizona Department of Health Services collects stores and maintains a 
named database cataloging individuals with confirmed HIV positive 
status. This database includes HIV status, diagnosis date, and 
treatment status and dates.  These two separate databases were 
merged and matched based on personal identifiers to detect 
individuals in both databases. The identities were matched using a 
deterministic matching algorithm. Following this personal identifiers 
were removed. 

Inclusion criteria for the study were diagnosis with Primary, 
Secondary or Early Latent syphilis (considered early syphilis) between 
the years 1998 and 2008. Also subjects were required to have 
completed an interview with a public health officer at the time of 
diagnosis. This interview included all behavior risk factor examined for 
all study years, including demographic data and behavioral risk 
factors. However, subjects were not excluded in cases when the 
interview data was incomplete.  

These cases of early syphilis were then further divided into 
those diagnosed with syphilis without a confirmed positive HIV test, 
those diagnosed with syphilis prior to the diagnosis with HIV, those 
whose diagnoses of HIV occurred 0-2 months prior to syphilis diagnosis 
(considered simultaneous diagnosis) and those whose syphilis 
diagnosis occurred 3 or more months after the diagnosis with HIV.  

Individuals with any diagnosis of both early syphilis and HIV 
are considered co-morbid. Individuals with early syphilis diagnoses 3 
or more months after the diagnosis of HIV are considered co-infected. 
Several of the subjects had more than one diagnosis of early syphilis 
during the study years. For these individuals the earliest diagnosis 
date of early syphilis was considered. Individuals diagnosed with 
syphilis but without a known HIV positive status were used as the 
control group.  
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The data was analyzed first using the Chi Squared test to 
evaluate significance, followed by Logistic Regression Analysis. It was 
noted that among individuals co-infected with early syphilis and HIV 
the majority reported MSM behavior. To account for this the analysis 
was stratified, and logistic regression analysis was completed 
separately for co-infection among MSM individuals and non-MSM 
individuals. 

The association between co-infection and several possible risk 
behaviors was evaluated.  The risk behaviors analyzed were number of 
sex partners, if individuals had reported being in jail within the past 
year, had been homeless in the past year, met sexual partners on the 
internet, gave money or drugs for sex, received money or drugs for sex, 
had sex with anonymous partners, were citizens of the US and if 
individuals reported using drugs within the last year. Each of the data 
points examined in the study was collected during interviews with 
public health officers following diagnosis of syphilis in all study years 
(1998-2008), except for the internet field (which was collected starting 
in 2001) and the citizenship field (which was collected starting in 
2000). 
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Results 
 

There were 3637 individuals diagnosed with early syphilis in 
Maricopa County from 1998 – 2008.  These cases were distributed 
among the years 1998-2008 as shown in Figure 1. The total number of 
syphilis cases varied throughout the years 1998-2008, as has the total 
number of individuals with early syphilis.  Individuals with any 
diagnosis of both Early Syphilis and HIV are defined as Co-Morbid. 
Individuals with a diagnosis of HIV 3 or more moths prior to a 
diagnosis of early syphilis are defined as Co-infected. 
 
FIGURE 1. Trends in syphilis by year. The following graph 
illustrates the total number of syphilis cases in Maricopa County 
(Total Syphilis Cases (Early and Late)), total early syphilis cases, HIV 
and syphilis co-morbid cases, and cases of HIV and syphilis co-
infection. 

 
 

Of the 3637 individuals diagnosed with early syphilis from 1998 
– 2008 with early syphilis 606 (16.66%) were HIV co-morbid.  Of the 
606 co-morbid cases,  375 were HIV co-infected (See Table 1). The 
largest group in this population was males that did not report MSM 
behaviors (37.61%), however 25.24% of individuals were MSM. Of 
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these 3637 cases, a majority (64.75%) were male. Additionally, 53.56% 
of individuals were between the ages of 30 and 49 at time of diagnosis. 
Also of note is that more individuals (42.18%) were Hispanic than any 
other racial group, while 34.59% were White/Non-Hispanic.  
 
TABLE 1. Demographics of all individuals with a diagnosis of 
early syphilis in Maricopa County, 1998-2008. 
 Number 

(n=3637) 
Percent 
(100) 

Gender 
     Male 
     Female 
     Transgender 

 
2355 
1265 
17 

 
64.75 
34.78 
0.47 

Age 
     13 – 29  
     30 – 49  
     50 and above 

 
1382 
1948 
307 

 
38.00 
53.56 
8.44 

Race 
     White 
     African American 
     Hispanic 
     Asian/Pacific Islander 
     Native American/Alaskan Native 

 
1258 
616 
1534 
22 
207 

 
34.59 
16.94 
42.18 
0.60 
5.69 

Reported MSM Status 
     MSM 
     Male not MSM 
     Unknown 
     Female 

 
918 
1368 
86 
1265 

 
25.24 
37.61 
2.36 
34.78 

HIV Status 
     Positive 
     Negative or Unknown 

 
606 
3031 

 
16.66 
83.34 

HIV Co-infected 
     Yes 
     No 

 
375 
3262 

 
10.31 
89.69 

 
The numbers of both co-morbid and co-infected individuals 

began to rise in 2003, while the total numbers of individuals with early 
syphilis has varied. (See Figure 2). 
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FIGURE 2. Early Syphilis Cases 1998-2008. 

 
  
As seen in Figure 3, the proportion of syphilis cases both Co-Morbid 
and Co-infected with HIV has increased since 2003. 
 
FIGURE 3. Proportion of Early Syphilis Cases with Co-
Morbidity and Co-infection with HIV. 
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The population of individuals that were HIV co-morbid was also 
primarily male (94.55%), aged 30-49 (68.48%), and White/Non-
Hispanic (60.56%). In this population a large majority 84.82% 
identified themselves as MSM. (See Table 2). 
 
TABLE 2. Demographics of individuals with HIV and Early 
Syphilis Co-morbidity in Maricopa County, 1998-2008. Co-
morbidity is diagnosed as an early syphilis diagnosis with a known 
HIV diagnosis.  
 
 Number 

(n=606) 
Percent 
(100) 

Gender 
     Male 
     Female 
     Transgender 

 
573 
28 
5 

 
94.55 
4.62 
0.83 

Age 
     13 – 29  
     30 – 49  
     50 and above 

 
145 
415 
46 

 
23.93 
68.48 
7.60 

Race 
     White 
     African American 
     Hispanic 
     Asian/Pacific Islander 
     Native American/Alaskan Native 

 
367 
64 
152 
4 
19 

 
60.56 
10.56 
25.08 
0.66 
3.14 

Reported MSM Status 
     MSM 
     Male not MSM 
     Unknown 
     Female 

 
514 
49 
15 
28 

 
84.82 
8.09 
2.48 
4.62 

 
Also, the population of individuals that were HIV co-infected 

was also overwhelmingly male (96.53%), aged 30-49 (74.40%), and 
White/Non-Hispanic (66.93%). In this population a large majority 
(90.13%) identified themselves as MSM. (See Table 3) 
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TABLE 3. Demographic of individuals with HIV and Early 
Syphilis Co-Infection in Maricopa County, 1998-2008.  
 Number 

(n=375) 
Percent 
(100) 

Gender 
     Male 
     Female 
     Transgender 

 
362 
10 
3 

 
96.53 
2.67 
0.80 

Age 
     13 – 29  
     30 – 49  
     50 and above 

 
62 
279 
34 

 
16.53 
74.40 
9.07 

Race 
     White 
     African American 
     Hispanic 
     Asian/Pacific Islander 
     Native American/Alaskan Native 

 
251 
36 
75 
3 
10 

 
66.93 
9.60 
20.00 
8.00 
2.67 

Reported MSM Status 
     MSM 
     Male not MSM 
     Unknown 
     Female 

 
338 
19 
8 
10 

 
90.13 
5.07 
2.13 
2.67 

 
 As seen in Figure 4, both the numbers of early syphilis cases 
and the number of individuals co-infected with HIV and syphilis 
among MSM has risen dramatically over time since 2003. While the 
largest number of early syphilis cases over the 11 years included in the 
study is among males that do not report MSM behavior (37.61% of 
cases), 25.24% of total early syphilis cases occurred in men who have 
sex with men. The number of early syphilis cases among MSM rose 
steadily from 6 cases (1.70% of all early syphilis cases) in 1998 to 221 
cases (60.22%) in 2007 and 199 cases (65.03%) in 2008. Concurrently, 
the number of early syphilis cases diagnosed in individuals with co-
morbid HIV diagnoses increased from 10 cases (2.84%) in 1998 to 153 
(40.69%) in 2007 and 116 (37.9%) in 2008. Also of interest, the number 
of individuals diagnosed with early syphilis 3 or more months after 
being diagnosed with HIV (co-infected) also rose within the same time 
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period from 2 (0.57%) in 1998 to 113 (30.8%) in 2007 and 91 (24.2%) in 
2008.  
 
FIGURE 4. Early Syphilis and HIV Co-Infection Among MSM 
1998-2008. 

 
 
In the initial Chi Squared analysis the factor most strongly 
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TABLE 4. Chi Squared Analysis of Factors Associated with HIV 
and Early Syphilis Co-Infection.  
 Odds 

Ratios* 
95% CI  Chi 

Squared  
P 
Value 

Gender 
     Male (n=362) 
     Female (n=10) 

 
17.73 
0.04 

 
10.15 –
30.97 
0.02 – 0.08  

 
185.03 
190.09 

 
<.0001 
<.0001 

Race 
    White (n=251) 
    African American (n=36) 
    Hispanic (n=75) 
    Asian/Pacific Islander (n=3) 
    American/Alaskan Native 
(n=10) 

 
4.53 
0.49 
0.30 
1.37 
 
0.42 

 
3.61 – 5.69 
0.34 – 0.70 
0.23 – 0.40 
0.40 – 4.67 
 
0.22 – 0.81 

 
193.33 
15.99 
84.32 
0.26 
 
7.12 

 
<.0001 
<.0001 
<.0001 
0.6069 
 
0.0076 

MSM (n=338) 42.24 29.73 –
60.00 

933.07 <.0001 

*Odds ratios use all members who are not in that group as the referent 
group 
 
 As a result of the marked odds ratio of MSM status and by proxy 
male gender in the Chi Squared analysis, the data were then stratified 
prior to further analysis using logistic regression analysis in order to 
examine the two populations separately. For the Logistic Regression 
Analysis of Non-MSM individuals Co-Infected with HIV and Syphilis 
unadjusted odds ratios are listed in Table 5.  
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TABLE 5.  Unadjusted Logistic Regression Analysis with HIV 
and Early Syphilis Co-Infection among Non-MSM individuals. 
Co-infection is defined as the diagnosis of early syphilis 3 months or 
more following a known diagnosis of HIV for the purposes of this 
study.  
Cases of Co-Infection  among 
Non-MSM (n=37) 

Odds 
Ratio 

95% Confidence 
Interval 

Male (n= 27) 
Female (n=10) 
Transgender (n=3) 

1.000 
0.469 
12.617 

Referent 
0.223 – 0.985 
3.402 – 46.787 

White  1.000 Referent 
Black/African American  1.309 0.584 – 2.937 
Hispanic  0.469 0.202 – 1.092 
Native American/Alaskan Native  1.046 0.292 – 3.747 
Age 
  13 – 29  
  30 – 49  
  50+  

 
1.000 
3.362 
4.761 

 
Referent 
1.347 – 8.225 
1.522 – 14.893 

 
 The logistic regression analysis of Co-Infection among 
individuals identifying as MSM includes odds ratios is shown in Table 
6. Sexual preference and gender were controlled by removing non-
MSM individuals from this analysis. 
 
TABLE 6. Risk Factors Associated with HIV and Early Syphilis 
Co-Infection among Men who have Sex with Men.  
Cases of Co- Infection among 
MSM (n= 338) 

Odds 
Ratio 

95% Confidence 
Interval 

White  1.00 Referent 
Black/African American  0.753 0.442 – 1.284 
Hispanic  0.400 0.288 – 0.555 
Native American/Alaskan Native 0.314 0.135 – 0.731 
Asian/Pacific Islander 0.471 0.124 – 1.794 
Age 
  13 – 29  
  30 – 49  
  50+  

 
1.000 
3.271 
2.616 

 
Referent 
2.337 – 4.579 
1.496 – 4.574 
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 Tables 7 and 8 compare the behavioral risk factor Logistic 
Regression Analysis of Non-MSM and MSM populations. Table 7 
compares unadjusted Odds Ratios of each behavioral risk factor among 
the Non-MSM population and the MSM population while Table 8 
compares the Adjusted Odds ratios of each behavioral risk factor 
among Non-MSM and MSM populations. The Non-MSM risk factor 
analysis was controlled for age. The MSM risk factor analysis was 
controlled for race and age, as well as implicitly controlled for both 
gender and sexual preference since all cases were in men who have sex 
with men. 
 Adjusted logistic regression analysis revealed co-infected 
persons are 2.714 times more likely to have received money or drugs 
for sex than persons who were not co-infected. Also, coinfected persons 
are 3.096 times more likely to have been in jail in the last 12 months. 
Co-infected persons were 5.256 times more likely to report more than 5 
sexual partners and 2.784 times more likely to report more than 10 
sexual partners. While other possible risk factors investigated (having 
sex with anonymous partners, meeting sexual partners on the internet, 
having used drugs in the last 12 months, having given money or drugs 
for sex, being a citizen of the United States) were not associated with 
co-infection. 

However, analysis of the MSM population does not show the 
same association between co-infection and receiving money or drugs for 
sex, being in jail in the last 12 months, or number of sexual partners 
(over 5 or over 10). In the MSM population having given money or 
drugs for sex and having been in jail are both negatively associated 
with co-infection while those that are co-infected are 1.952 times more 
likely to be citizens of the United States. Also although, Hispanic 
individuals represent the largest number of early syphilis cases 
(42.18%) overall in the study, among MSM Hispanic race was 
negatively associated with co-infection when White race was used as a 
reference group. Also negatively associated with co-infection was 
Native American/Alaskan Native race, while both African American 
and Asian/Pacific Islander races are not significantly associated with 
early syphilis and HIV co-infection. 
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TABLE 7. Risk Factor Analysis, Comparison of Logistic 
Regression Analysis for Non-MSM and MSM. Non-MSM (N=37) 
includes men that do not have sex with men, women, and 
transgendered individuals. MSM (N=338) refers to men that report 
sexual contact with men. Behavioral risk factors were provided by self 
report in public health interviews after diagnosis with syphilis. Data is 
uncorrected.  
 NON-MSM 

OR (95% CI) 
MSM 
OR (95% CI) 

Anonymous Sex 
Partners 

 
2.276 (1.004 – 5.157) 

 
0.814  (0.582 – 1.140) 

Met Sexual Partners 
on the Internet  

 
3.505 (0.447 – 27.469) 

 
1.398 (1.045 – 1.871) 

Used Drugs  1.507 (0.647 – 3.507) 1.120 (0.832 – 1.508) 
Received Money or 
Drugs for Sex  

 
2.542 (1.174 – 5.503) 

 
0.439 (0.145 – 1.324) 

Gave Money or Drugs 
for Sex  

 
0.972 (0.394 – 2.398) 

 
0.344 (0.142 – 0.836) 

In Jail in the Last 12 
Months  

 
1.303 (0.630 – 2.694) 

 
0.307 (0.167 – 0.564) 

More than 5 Sexual 
Partners  

 
2.613 (1.253 – 5.446) 

 
1.092 (0.804 – 1.485) 

More than 10 Sexual 
Partners 

 
2.834 (1.230 – 6.533) 

 
0.880 (0.580 – 1.335) 

Citizen of the United 
States  

 
2.170 (0.652 – 7.223) 

 
2.872 (1.664 – 4.957) 
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TABLE 8.  Risk Factor Analysis, Comparison of Adjusted 
Logistic Regression Analysis for Non-MSM and MSM. Non-MSM 
(N=37) includes men that do not have sex with men, women, and 
transgendered individuals, this data is corrected for age. MSM (N=338) 
refers to men that report sexual contact with men, this data is 
corrected for age and race. Behavioral risk factors were provided by 
self report in public health interviews after diagnosis with syphilis.  
 NON-MSM1 

OR (95% CI) 
MSM2 
OR (95% CI) 

Anonymous Sex 
Partners 

 
2.008 (0.881 – 4.575) 

 
0.735 (0.516 – 1.046) 

Met Sexual Partners 
on the Internet  

 
2.831 (0.358 – 22.388) 

 
1.205 (0.887 – 1.636) 

Used Drugs  1.527 (0.648 – 3.596) 1.194 (0.873 – 1.633) 
Received Money or 
Drugs for Sex  

 
2.714 (1.229 – 5.992) 

 
0.705 (0.223 – 2.226) 

Gave Money or Drugs 
for Sex  

 
0.662 (0.255 – 1.716) 

 
0.388 (0.156 – 0.996) 

In Jail in the Last 12 
Months  

 
3.096 (1.260 – 7.608) 

 
0.385 (0.204 – 0.723) 

More than 5 Sexual 
Partners  

 
5.256 (1.207 – 5.283) 

 
0.947 (0.707 – 1.343) 

More than 10 Sexual 
Partners 

 
2.784 (1.201 – 6.451) 

 
0.721 (0.468 – 1.113) 

Citizen of the United 
States  

 
1.640 (0.486 – 5.526) 

 
1.925 (1.052 – 3.525) 

1 Adjusted for age 
2 Adjusted for age and race 
 
 While the change in absolute numbers of cases of both syphilis 
and of HIV and syphilis co-infection certainly has increased, there has 
also been a concurrent increase in the population in Maricopa County 
over the 11 years of the study. According to the US Census Bridged 
Estimates, the population increased in Maricopa County from 
2,909,040 in 1998 to 3,954,598 in 2008, a 36% increase. The population 
increase was relatively steady and is shown in Figure 5. 
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FIGURE 5. The Population of Maricopa County, 1998 – 2008.  

 
 
Discussion 
 
 Recently, syphilis trends in Maricopa County have mirrored 
national levels and those in other large metropolitan areas, seeing a 
decrease in incidence in the late 1990’s followed by a more recent 
resurgence. It should be noted that according to the Arizona 
Department of Commerce, Arizona’s population increased 30% from 
2000 to 2009 [19]. According to the US Census Bridged Estimates, in 
Maricopa County the population increased steadily over the 11 years of 
the study from 2,909,040 in 1998 to 3,954,598 in 2008, a 36% increase. 
Over this same time frame the number of individuals diagnosed with 
syphilis (both early and late) increased from 333 to 736, a 121% 
increase. Additionally, the number of individuals co-infected with HIV 
and early syphilis rose from 2 to 91, a 4450% increase. However, the 
number of individuals with a first diagnosis of early syphilis actually 
decreased from 352 to 306, a 13% decrease. Therefore, while the 
number of all syphilis cases and HIV and syphilis co-infection clearly 
increased disproportionately from population increases, the variation 
in the rates of early syphilis may be attributable to population 
variation or other statistical variation. What is clear from the analysis 
however, that the population affected by co-infection of syphilis and 
HIV is increasing and is largely dimorphic. The observed risk factors 
among women, transgendered individuals and non-MSM males were 
clearly distinct from those observed among MSM. Additionally, men, 
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especially MSM, appear to be the population most affected by co-
infection and an unmistakable increase has occurred among men that 
report sexual contact with men (MSM).  
 The analysis of syphilis and HIV co-infection among non-MSM 
individuals (including men that do not have sex with men, women, and 
transgendered individuals) was significantly associated with several 
behavioral risk factors. It was shown that having received money or 
drugs for sex, having been in jail in the last 12 months, having over 5 
sexual partners, and having over 10 sexual partners were associated 
with increased risk of co-infection. While other possible risk factors 
investigated (having sex with anonymous partners, meeting sexual 
partners on the internet, having used drugs in the last 12 months, 
having given money or drugs for sex, being a citizen of the United 
States) were not associated with co-infection. Additionally, no 
statistical differences were found among racial groups in this analysis, 
likely as a result of small sample size. 

It must be noted that the risk factor analysis among the non-
MSM population is limited by small sample size (n=37). The small 
sample size appears to have some effect on the sexual partners 
variables as 10 or more sexual partners appears to have a smaller 
affect than 5 or more partners. This is may be related to the small 
number of outlying data points. Also, this group included 10 
individuals that reported over 100 sexual partners. Of these 
individuals, 9 were females that also reported receiving money or 
drugs for sex. Therefore, it may be that sex in exchange for money or 
drugs or number of sexual partners may be an even stronger risk 
factor for HIV and syphilis co-infection among women than is indicated 
in this analysis. For this reason it may be beneficial to perform an 
additional analysis that further stratifies the Non-MSM group to 
consider women separately. This would also have the added benefit of 
comparing men that do not report having sex with men to those that do 
report sexual contact with men.  

It is of note that the majority of behavioral risk factors were 
collected for each year of the 11 years included in the study, including 
sexual preference. However, of the risk factors examined, 2 were not 
collected for the entire duration of the study; “met sexual partners on 
the internet” was only collected from 2001 – 2008 and “citizen of the 
United States” was only collected from 2000 – 2008. These anomalies 
are unlikely to drastically effect the analysis due to the small number 
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of cases of HIV and early syphilis co-infection occurring in these early 
years of the study. Two cases were reported in 1998, 6 in 1999, 4 cases 
in 2000, and 7 cases in 2001. Thus of the total (N=375) cases of co-
infection analyzed only 5% occurred in years preceding 2002. For this 
reason data from all years was included in the analysis and cases from 
years without that data collected were considered non-responses. Also, 
as described earlier subjects were included in the study regardless of 
completeness of the interview record. For this reason the analysis of 
each of the risk factors includes a variable number of non-responses. 
 Interestingly, the MSM population does not show similar 
association between co-infection and typical STD risk factors. In fact 
several typical STD risk factors were negatively associated with co-
infection, specifically having given money or drugs for sex and having 
been in jail. Also, though Hispanic individuals account for the largest 
number of early syphilis cases, Hispanic race was negatively 
associated with co-infection among men reporting sexual contact with 
men.  Of the behavioral risk factors examined, only being a citizen of 
the US was positively associated with co-infection in this group.   

These parallel trends may possibly indicate a syphilis outbreak 
among the MSM population of Maricopa County. These trends may or 
may not represent an increase in risky sexual behavior in this 
population. One theory suggests an increasing trend of MSM choosing 
HIV seroconcordant sexual partners, termed serosorting, may be 
contributing to increases in syphilis transmission without increasing 
HIV transmission [13]. It is also possible that these increases 
represent a single or a small number of specific partner clusters among 
whom syphilis is being transmitted. However, there are many other 
possible explanations for the increases in early syphilis. These trends 
may in fact represent increasing risky sexual behaviors among men 
who have sex with men, and given the increasing numbers of co-
infected individuals, possibly among MSM with known HIV positive 
status. Regardless it appears that the MSM population of Maricopa 
County is at increased risk of early syphilis and HIV co-infection.  
 
Future Directions 
 

Future research may focus on an evaluation of the sexual 
contacts of co-infected individuals in recent years to evaluate for 
contact clusters.  Also, a further analysis that stratifies women 
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separately, to evaluate specific risk factors isolated to this population 
may be warranted. Additionally, this study was limited by small 
sample size among the non-MSM population, and by incomplete 
interview records, but of which may be overcome with a larger more 
inclusive study. 

Also, given that the largest increases in co-infection occurred 
within the last 5 years of the 11 year study, it may be that a study 
including only those last 5 years would show stronger or different 
associations with certain behaviors or demographics. 

Most importantly, there is a clear need for public health 
interventions and awareness campaigns regarding the risk of HIV and 
syphilis co-infection and morbidity, as well as the increasing incidence 
of syphilis within the community of men who have sex with men in 
Maricopa County.  
 
Conclusions 
 
 In conclusion, the population affected by syphilis in Maricopa 
County in 2008 is characterized by increasingly high numbers of HIV 
co-infection. The population affected by early syphilis and HIV co-
infection is largely dimorphic between MSM and non-MSM affected, 
with distinct risk factors and demographic affect.  

Early syphilis and HIV co-infection in the non-MSM population 
(including men that do not have sex with men, women, and 
transgendered individuals) is associated with several expected STD 
risk factors. In context of the relatively low occurrence of co-infection in 
this group, this is consistent with expected patterns of STD 
transmission within the community and likely is unrelated to an 
outbreak. 

However, among MSM individuals none of the behavioral risk 
factors examined were statistically associated with co-infection. In this 
group co-infection is however, much more common and increasing in 
frequency. This data may suggest either a syphilis outbreak in this 
community or that there are unique and possibly undescribed 
epidemiologic phenomena contributing to the spread of syphilis among 
MSM and/or among MSM with a known HIV positive status. 
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