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INTRODUCTION

Despite the ready availability of antibiotic medications in much of the world, syphilis
remains a major preventable cause of reproductive morbidity and poor pregnancy
outcomes worldwide.! Syphilis, a bacterial infection caused by Treponema pallidum, is
generally transmitted via sexual contact (including anal and oral intercourse) as well as
vertically. Untreated syphilis has multiple stages, including incubation, primary,
secondary and tertiary infection.” Patients in the primary or second stage of disease are
considered to have active syphilis, defined as a reactive rapid plasma reagin (RPR) test as
well as a positive treponemal specific test, such as the Treponema pallidum
hemagglutination assay (TPHA).

For women of reproductive age, active syphilis infection carries increased risk of
fetal loss and adverse pregnancy outcomes.” Among women in the primary stage of
syphilis infection, mother to child transmission during pregnancy nears 100%.* Up to 40%
of untreated maternal syphilis cases resulted in spontaneous abortion, stillbirth, or perinatal
death.” Surviving infants with congenital syphilis suffer multiple long-term morbidities.*’

Active syphilis infection is associated with a three to five fold increased risk of
HIV-1 acquisition. ® This increased risk is due to increased HIV-1 shedding, increased
concentration of inflammatory cells in the genital tract, and disruption of membrane
integrity.”

Previous studies in sub-Saharan Africa have examined the risk factors associated
with active syphilis infection. '"'*'** 131® Among women and men, multiple sexual

partners, concurrent infection with another sexually transmitted disease (STD), and being



separated, divorced or widowed have been associated with increased risk of active syphilis
infection. Risk factors unique to women have included low education; early age at first
sexual intercourse, engaging in transactional sex, high parity, a history of perinatal death,
and an independent source of income. Risk factors unique to men have included lack of
circumcision and practicing a traditional religion.

In addition to regional studies of syphilis infection, several Zambia-specific studies
have been undertaken. Risk factor analyses in these studies found few variations according
to marital status, educational level, economic state, or parity. Authors concluded that a
widespread lack of awareness and generalized infection contributed to Zambia’s
continuing high rates of syphilis, as opposed to any particular sub-group or behavior.'” '*

Data from the 1998 and 2002 antenatal clinic (ANC) sentinel surveillance of
syphilis trends in Zambia show multiple risk factors for active syphilis infection according
to RPR testing. The 1998 survey found urban residence; a history of marriage; separated,
divorced or widowed status; a genital ulcer or discharge; and a sexually transmitted disease
in the past 12 months to be significantly associated with active syphilis infection. Of these
risk factors, a smaller subset remained significant in 2002, including separated, divorced,
or widowed status; history of genital ulcer or discharge; or a sexually transmitted disease
in the past 12 months."

This study focused on the risk factors for active syphilis infection among Zambian
women age 15 — 49 and of Zambian men age 15 — 59, with a particular focus on province.
The recent release of the Zambia Demographic and Health Survey 2001-2002 presented a

unique opportunity: for the first time, nationally-representative, population-based



prevalence data became available for HIV-1 and syphilis. This survey found a high
prevalence of syphilis and HIV-1: 6.5% of women and 7.4% of men have active syphilis
infection, and 17.8% of women and 12.9% of men tested positive for HIV-1.2° Given the
generalized status of the HIV-1 epidemic in Zambia, efforts to lower these high prevalence
levels of syphilis and HIV-1 can be overwhelming and expensive. The aim of this study
was to investigate the association of provincial residence and active syphilis infection,
enabling the development of more targeted campaigns to curb transmission among those

populations at greatest risk.



METHODS

Data Collection

The Zambia Demographic and Health Survey 2001-2002 (ZDHS 2001-2) was the primary
data source used for analysis.”® This survey was nationally-representative, featuring
population-based data and serologic testing of women and men for HIV-1 and active
syphilis infection. Of the 7658 women and 2145 men in the general survey population,
final serologic syphilis testing results were available for 2107 women and 1745 men.
Refusal rates were not clearly specified. Initial screening tests were performed using RPR
testing, thus detecting active syphilis infections.”' Those with reactive results underwent
additional testing using treponemal-specific confirmation testing to decrease false positive
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results.

Statistical Analysis

SAS statistical software version 8.2 (SAS Institute Inc., Cary, North Carolina, USA) and
STATA version 8 (Stata Corporatoin, College Station, Texas, USA) were used for
analysis. The sampling design was a two-stage, cluster sample stratified by residence and
province. Prevalence estimates took the sampling design into account. Associations
between active syphilis infection and predictor variables were summarized with unadjusted
odds ratios (OR) and 95% confidence intervals (CI), stratified by sex. Variables were
entered into the multivariate model for men and women according to the level of

significance in the univariate analysis (P < 0.1) for either sex. Multivariate analyses were



performed using logistic regression. Covariates found to modify fully-adjusted effect
estimates by 20% or more were considered confounders and retained in the final model.
Effect modification was considered with respect to alcohol and provincial residence as well
as domestic violence and provincial residence; none of these interactions was significant.

Missing data were analyzed using the missing variable indicator.”



RESULTS

Any person with a missing syphilis diagnosis result was excluded from the analysis,
leaving a total 2107 women and 1745 men included in the multivariate analysis, among
whom there were 127 and 110 confirmed cases, respectively. National prevalence was
6.5% (95% CI 5.0% - 8.0%) for women and 7.4% (95% CI 6.0% - 9.0%) for men, with
substantial variation across provinces (Figure 1).

There was evidence of some mis-reporting among survey respondents, including
active syphilis cases among those respondents reporting never having had sexual
intercourse. Given the difficulty in discerning the exact nature of the misreporting, women
who reported never having had sexual intercourse were included in the analysis.

There was no evidence of systematic difference among those testing for syphilis
and those in the general survey sample who were not tested for syphilis. Women differed
with respect to province, recent history of a genital sore, and whether they had experienced
domestic violence. Men differed by urban versus rural residence, province, tribal
affiliation, and whether they had ever been tested for HIV-1 (data not shown).

In the univariate analysis for women there were multiple significant predictors (p <
0.10) of active syphilis infection, including urban residence, residence in certain provinces,
age, educational level, age at first intercourse, current marital status, genital sore, genital
discharge, and parity (Table 1). Number of sexual partners, condom use at last sex, age at
first marriage, age at first birth, literacy, history of rape, having experienced domestic

violence, media exposure (newspaper, radio or television), knowledge of safe sex methods,



length of time at present residence, and an older male partner, were not found to be
significantly associated with active syphilis infection (data not shown).

Men were also found to have multiple factors associated with active syphilis
infection in the univariate analysis (p < 0.10), including urban residence, residence in
certain provinces, age, Chewa ethnic group affiliation, Catholic religion, current marital
status, genital sore, genital discharge, daily alcohol consumption, and having paid for sex
(Table 1). Number of sexual partners in the last 12 months, condom use at last sex, age at
first marriage, literacy, media exposure (newspaper, radio or television), knowledge of safe
sex methods, number of unions, and length of time at present residence were not found to
be significantly associated with active syphilis infection (data not shown).

In the multivariate logistic regression model, province, age, low educational level,
age at first intercourse, and a history of genital sore in the past 12 months remained
significant risk factors for active syphilis infection in women (Table 2). Compared to
Northern Province, Copperbelt Providence conferred the highest risk (OR 5.17, 95% CI
1.90 to 14.07). Among age groups, women ages 25 to 29 exhibited the highest risk relative
to the 15 to 19 year old reference group (OR 4.15, 95% CI 1.77 to 9.72). Women with no
education or incomplete primary education had twice the risk of syphilis as compared to
women with incomplete secondary education or higher education (OR 2.04, 95% CI 1.19
to 3.50). Women who reported having had a genital sore within the last 12 months had an
increased risk of active syphilis infection (OR 2.42, 95% 1.19 to 4.92).

For men, province, very young age at first intercourse, current marital status,

genital discharge, and having ever paid for sex, remained significant risk factors for active



syphilis infection in the multivariate logistic regression. Eastern Province conferred the
highest risk for syphilis infection among men, again compared to Northern Province (OR
4.74,95% CI 1.70 to 13.24). Those separated, divorced or widowed were at nearly seven
times the risk of having active syphilis when compared to men who had never been
married (OR 6.98, 95% CI 2.38 to 20.44). Whereas genital sore but not discharge, was
important for women, among men genital discharge appeared to be more important,
conferring a relative risk of almost three times that of men with no history of genital
discharge in the past year (OR 2.86, 95% CI 1.25 to 6.50). Having paid for sex remained

significant in the multivariate regression model for men (OR 1.83, 95% CI 1.15 to 2.90).



DISCUSSION

As hypothesized, provincial residence remained a very strong risk factor for active syphilis
infection, even after adjustment for background characteristics and sexual risk behaviors.
This finding has clear implications for public health programming, particularly in
Copperbelt, Eastern and Lusaka Provinces, where both men and women are at significantly
elevated risk for active syphilis infection as compared to Northern Province. While
Copperbelt and Lusaka Provinces have major urban cities (Ndola and Lusaka), urbanity
did not prove to be a significant risk factor in the multivariate analysis and, thus, cannot
solely explain the increased risk observed in these provinces. Transport routes alone also
fail to explain these findings. Main trucking routes from Zimbabwe to Tanzania cross
Southern, Central, Lusaka and Copperbelt Provinces, and one would expect to see
increased risk throughout all of these provinces if migration were a main risk factor driving
the association seen in provinces.

Age was strongly associated with risk for syphilis infection in women but not in
men. This finding persisted even after controlling for background characteristics and
sexual behavior risk factors. As soon as Zambian women reach age 20, their risk for
infection increases almost three-fold and stays elevated throughout their reproductive
years. It may be that age is acting as a proxy for some characteristic in women that is not
well captured by the available data due to mis-reporting, such as lifetime number of sexual
partners. However, this finding should be viewed with caution as women who had not yet

undergone sexual debut were included in the reference group due to widespread mis-
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reporting of exposure. This may cause an artificially low prevalence in the reference
group, thus inflating the risk of older age groups by comparison.

Education was an important risk factor for syphilis infection for women, but not for
men. Women with fewer than five years of education have an increased risk for syphilis
infection when compared to those women with complete secondary school or higher
education. Literacy, however, was not found to be a predictor of syphilis infection (data
not shown). It is not simply the inability to read, then, that predisposes women of no or
low education to syphilis infection, but perhaps some other skills, attitudes, or experiences
acquired in the process of formal education. Interestingly, for men, educational attainment
was not a significant predictor of syphilis risk. This finding suggests that, while
improvements in general primary education may reduce women’s risk of syphilis, it is
unlikely to change men’s risk.

Early age at first intercourse, often cited as a risk factor, was important for men and
women. Men beginning sexual relations at age 13 or earlier had twice the risk of active
syphilis infection compared to those delaying sexual debut until age 18. This is to be
expected, particularly as early age at first sexual intercourse may be an indication of
lifetime number of sexual partners. Among women, however, there is no clear trend with
respect to early sexual debut and risk of active syphilis infection. Initiating sexual
intercourse at a very young age (age 14 or younger), at age 15, or at age 17 was not
associated with an increase risk of active syphilis infection when compared with those
delaying sexual relations until age 18 or older. Those women who underwent sexual debut

at age 14 were at a marginally significant increased risk for active syphilis infection, and
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women undergoing sexual debut at age 16 had more than twice the risk of syphilis
infection than those waiting until age 18 or older. While research is needed to clarify why
risk might be elevated for certain age groups and not others, it is clear that delaying sexual
relations until age 18 is beneficial for both men and women in terms of mitigating risk for
active syphilis infection.

Men’s current marital status was an important factor in risk of active syphilis
infection. As expected, men separated, divorced or widowed at the time of survey were at
a very high risk for syphilis when compared to never-married men. Interestingly enough,
men who reported being married or cohabitating at the time of survey were also at an
increased risk when compared to single men. This is somewhat counterintuitive, as one
would expect single men to have higher rates of partner exchange and thus be at higher risk
for active syphilis infection. Given that condom use with a regular partner is quite low,
this finding raises important concerns about whether men are monogamous when in union
and the subsequent risk for their wives or partners.

While several behavioral risk factors were significant for men, background
characteristics were more predictive of risk of active syphilis infection in women. This
raises important questions about the efficacy of behavior change interventions to decrease
women’s risk of syphilis infection and the underlying factors causing their vulnerability.
Until this is better understood, the best public health strategy may be more aggressive
diagnosis and treatment of women based on background characteristics, while still

focusing on behavioral risk factors in men.
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There are several important limitations to the analyses performed above. First,
given the clear evidence of mis-reporting, men and women who reportedly never had
intercourse were included in the analyses. This non-differential misclassification may have
caused a bias toward the null, and, therefore, these findings may have been somewhat
attenuated by the inclusion of women and men who have not yet had sexual intercourse.
Second, some sub-categories had a relatively small sample size and were collapsed into
broader categories to increase statistical power. In doing so, subtle gradations of risk may
have been obscured. Finally, certain risk factors that may be important for active syphilis
infection were not available for study in the ZDHS data set. Perhaps chief among these
was socioeconomic status, which may have an important role in the transmission of
infection, particularly as regards women’s vulnerability and ability to negotiate condom
use.

With respect to generalizability, women and men tested for syphilis were generally
comparable to those not tested for syphilis in the general survey population. The existing
differences did not suggest that high risk individuals were consistently more or less likely
to consent to and participate in testing. As such, the sample tested for syphilis is
representative of the general survey sample. Given that this was a nationally-
representative, population-based survey, these results are, by extension, generalizable to
Zambian men and women of reproductive age.

Generalizability to other sub-Saharan African countries should be undertaken with
caution. As past studies of syphilis risk factors in the region have shown, the factors

influencing sexual behavior are numerous and vary widely.
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In conclusion, the results of this analysis largely concur with many of the previous
published findings. Unlike previous studies, however, these results underscore the
importance of geographical variation in active syphilis infection. These findings suggest
that, in the case of Zambia, public health programming may benefit focusing less on
certain risk behaviors and more on regions of highest risk, including Copperbelt and
Lusaka Provinces for both men and women, Western Province for women, and Eastern
Province for men. Treating and preventing syphilis infection is essential to reduce
reproductive morbidity and poor pregnancy outcomes; in the context of Zambia’s

continuing HIV-1 epidemic, this task is even more urgent.
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Figure 1. Syphilis prevalence by province with 95% confidence intervals
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Table 1. Univariate analysis of active syphilis seroprevalence by selected reproductive and sociodemographic risk factors

Women ages 15-49 (N=2107)

Men ages 15-59 (N = 1745)

Number % Number %
Factor positive  Positive  OR 95% ClI positive  Positive OR 95% ClI
Province
Northern 6 19 100 7 25 1.00
Central 9 30 158 05610451 5 21 0.83  0.261t02.65
Copperbelt 25 9.1 5.03 2.03t012.45 20 9.6 414  1.72109.99
Eastern 16 78 428 1.641t011.12 21 119 527 219t012.67
Luapula 13 7.5 408 1.52t010.93 10 6.8 2.84  1.061t07.61
20 8.6 20 11.6
Lusaka 476 1.88to 12.06 515 2.13t0 12.46
North-Western 17 7.0 378 1.46t09.74 1 5.1 209 0.80t05.49
Southern 7 33 472 05710521 9 49 200 0.73t0547
Western 14 88 488 1.841t012.95 7 6.1 254  0.871t07.40
Residence
Urban 92 76 137 1.02t02.12 43 8.1 152  1.02t02.26
Rural /% 53 400 67 55 1.00
Age (years)
15-19 12 24 400 5 1.4 1.00
2024 35 78 342 175t06.67 14 4.9 3.74  1.331t010.50
2529 31 85 377 191t07.46 29 102 826 3.15t021.61
30-34 17 6.2 265 1.25t05.64 15 6.6 511 1.83t014.26
35-39 14 6.4 276 1.26106.07 20 9.4 752 2.781020.35
4049 18 59 255 121105.38 22 96 768  2.87t020.58
50-59 5 37 277 0.79109.72
Tribe
Bemba 22 5.7 091 0.561t01.48 18 6.3 1.04  0.61t01.79
Tonga 10 4.0 062 0.32t01.22 13 124 077 0.39t01.53
Loz 10 7.9 128 0.641t02.53 6 5.6 091 0.38t02.15
Chewa 7 6.8 1.09 0.49t02.43 10 4.8 219  1.16t04.12
Other 78 6.3 1.00 63 6.1 1.00
Religion
Protestant 94 6.0 1.00 71 5.6 1.00
Catholic 31 6.4 1.08 0.71t0 1.64 35 8.7 161  1.06to 2.46
Muslim/Other 2 42 069 0.161t02.87 4 6.0 1.08  0.38103.04
Education
None / Incomplete primary 77 6.8 157  0.99 to 2.47 36 5.5 0.76  0.49t01.19
Primary complete 24 61 140 079t02.48 25 64 091 055t01.49
Incomplete secondary/Higher 26 4.5 1.00 49 7.0 1.00
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Table 1 cont’d. Univariate analysis of active syphilis seroprevalence by selected reproductive and sociodemographic risk factors

Women ages 15-49 (N=2107)

Men ages 15-59 (N = 1745)

Number % Number %
Factor positive  Positive OR 95% ClI positive  Positive OR 95% ClI
Age at first intercourse (years)
<13 14 72 4178 0.87t03.63 26 9.5 159  0.95t02.68
14 20 87 218 1.14t04.17 9 9.8 164  0.77t03.52
15 23 62 451 081t0282 22 73 119 0.69 t02.04
16 27 89 223 122t04.09 12 6.6 1.07  0.55102.09
17 16 68 467 08410330 2 7 020 0.06t01.13
>1g 18 40 059 02610137 23 5.5 1.00
Marital status
Never married 15 3.0 1.00 1 1.8 1.00
Currently married/cohabiting 87 6.7 227 1.30t03.96 81 7.9 473 250t08.95
Separated/divorced/widowed 22 81 281 14610542 18 194 4331 6.06t029.25
Genital sore in past 12 months
Yes 16 170 352 1.99106.22 16 20.8 439 2.44107.91
No 111 55 1.00 94 5.6 1.00
Genital discharge in past 12 months
Yes 10 172 343 1.69106.96 16 25.0 563 3.081010.28
No 17 5.7 1.00 94 5.6 1.00
Alcohol use
None 111 5.8 1.00 46 45 1.00
Some 15 8.2 1.45 0.83102.55 60 8.2 210 0.72106.12
Daily 4 9.1 200 1.35t02.98
Total children ever born
0 15 3.1 1.00
1to 2 50 8.2 278 1.54105.01
3t05 36 6.3 208 1.13t03.85
>6 26 5.8 1.90 0.99 to 3.63
Respondent ever paid for sex
Yes 46 11.4 256  1.7310 3.81
No 64 4.8 1.00
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Table 2. Multivariate analysis of active syphilis infection by selected reproductive and sociodemographic risk factors

Women Men
Factor OR* 95% ClI OR* 95% ClI
Province
Northern  1.00 1.00
Central 1.67 0.55 to 5.05 0.70 0.20 to 2.49
Copperbelt 5.17 1.90 to 14.07 3.88 1.43 t0 10.50
Eastern 4.91 1.72 10 14.02 4.74 1.70t0 13.24
Luapula 3.89 1.39 to 10.91 2.45 0.84t07.16
Lusaka 3.93 1.38t0 11.24 3.73 1.33 to 10.51
North-Western  3.90 1.40 to 10.84 2.23 0.76 t0 6.50
Southern  1.66 0.45106.08 1.60 0.45t05.71
Western  3.91 1.28 to 11.90 2.69 0.77 t0 9.42
Residence
Urban 1.44 0.84t0 2.49 1.06 0.59to0 1.88
Rural  1.00
Age (years)
15-19 1.00 1.00
20-24 3.26 1.50 to 7.05 1.29 0.38t04.39
25-29 4.15 1.77109.72 1.99 0.53t07.45
30-34 343 1.33 10 8.86 1.20 0.30 t0 4.89
35-39 3.44 1.22109.72 1.53 0.381t06.10
4049 3.28 1.18109.16 2.21 0.55 10 8.84
50-59 0.84 0.17 t0 4.07
Tribe
Bemba 1.11 0.63 t0 1.97 1.18 0.59102.34
Tonga 1.09 0.46 to 2.58 1.42 0.54 10 3.70
Lozi 1.38 0.59 t0 3.21 0.75 0.26 t0 2.12
Chewa 0.89 0.36 t0 2.19 1.10 0.49t0 2.50
Other 1.00 1.00
Religion
Protestant  1.00 1.00
Catholic  1.19 0.7510 1.87 1.37 0.85-2.22
Muslim/Other  0.75 0.17 t0 3.29 0.65 0.21-1.99
Education
None / Incomplete primary  2.04 1.19 10 3.50 1.37 0.85102.22
Primary complete  1.33 0.73t02.45 0.62 0.20t0 1.90
Incomplete secondary/Higher  1.00 1.00
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Table 2 Cont’d. Multivariate analysis of active syphilis infection by selected reproductive and sociodemographic risk

factors
Women Men
Factor OR* 95% ClI OR* 95% CI
Age at first intercourse (years)
<13 177 0.81 10 3.88 2.01 1.12 to 3.61
14 223 1.09 to 4.55 213 0.89t0 5.11
15 1.65 0.84 10 3.23 1.28 0.71t0 2.31
16 2.51 1.31t0 4.81 1.24 0.60 to 2.59
17 1.69 0.8210 3.49 0.38 0.09to 1.63
>18 1.00 1.00
Marital status
Never married  1.00 1.00
Currently married/cohabiting  1.31 0.63t02.73 3.71 1.42 t0 9.68
Separated/divorced/widowed  1.30 0.56 to 2.99 6.98 2.38 t0 20.44
Genital sore in past 12 months
Yes 242 1.19104.92 1.98 0.89-4.42
No 1.00 1.00
Genital discharge in past 12 months
Yes 1.63 0.67 to0 3.97 2.86 1.25-6.50
No 1.00 1.00
Alcohol use
None 1.00 1.00
Some 1.30 0.69t02.43 0.83 0.52101.30
Daily 0.63 0.19t0 2.07
Total children ever born
0 1.00
1to2 1.10 0.52102.32
3to5 0.64 0.28 to 1.47
>6 0.66 0.25t01.72
Respondent ever paid for sex
Yes 1.83 1.151t02.90
No 1.00
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