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the more modest health inequalities among
the majority of Americans, who have not ac-
quired the personal and social resources asso-
ciated with high status, yet are not deprived.
Our pattern of results suggests that financial
strain and lifestyle behaviors may be more
closely related among those with a lower level
of educational attainment than among those
with a college degree or more. Thus, practi-
tioners need to recognize and address the fi-
nancial obstacles associated with adopting and
maintaining certain positive lifestyle behaviors
among individuals with less education.23 Fi-
nally, eliminating health inequalities in the
population may require a coordinated effort
targeting multiple individual and contextual
factors, such as health behaviors and financial
strain, that contribute to poor health.

About the Authors
Susan L. Ettner is with the University of California at Los
Angeles. Joseph G. Grzywacz is with the University of
Northern Iowa, Cedar Falls.

All requests for reprints should be sent to Susan L. Et-
tner, UCLA School of Medicine, Division of General In-
ternal Medicine and Health Services Research, 911 Brox-
ton Plaza, Box 103, Los Angeles, CA 90095 (e-mail:
settner@mednet.ucla.edu).

This brief was accepted April 23, 2002.

Contributors
Both authors designed the study, interpreted the results,
and contributed to writing the conclusions section. In
addition, S.L. Ettner analyzed the data and wrote the
methods and results sections, and J.G. Grzywacz formu-
lated the conceptual model and wrote the introduction.

Acknowledgments
The authors gratefully acknowledge financial support
from the California Wellness Foundation/University of
California at San Francisco Institute for Health Policy
Studies.

Human Participant Protection
No protocal approval was needed for this study.

References
1. Adler N, Ostrove J. Socioeconomic status and
health: what we know and what we don’t. In: Adler
NE, Marmot MG, McEwen BS, Stewart J, eds. Socioeco-
nomic Status and Health in Industrial Nations: Social,
Psychological, and Biological Pathways. New York, NY:
New York Academy of Sciences; 1999:3–15.

2. Adler N, Matthews K. Health and psychology:
why do some people get sick and some stay well?
Annu Rev Psychol. 1994;45:229–259.

3. Anderson NB, Armstead CA. Toward understand-
ing the association of socioeconomic status and health:
a new challenge for the biopsychosocial approach. Psy-
chosom Med. 1995;57:213–225.

4. Evans RG, Barer ML, Marmor TR. Why Are Some
People Healthy and Others Not? The Determinants of
Health of Populations. New York, NY: Aldine de
Gruyter; 1994.

5. Feinstein J. The relationship between socioeco-
nomic status and health: a review of the literature. Mil-
bank Q. 1993;71:279–322.

6. Mechanic D. Socioeconomic status and health: an
examination of underlying processes. In: Bunker JP,
Gomby DS, Kehrer BH, eds. Pathways to Health: The
Role of Social Factors. Menlo Park, Calif: Henry J. Kaiser
Family Foundation; 1989:9–26.

7. Syme S, Berkman L. Social class, susceptibility
and sickness. Am J Epidemiol. 1976;104:1–8.

8. Wilkinson RG. Unhealthy Societies: The Afflictions
of Inequality. New York, NY: Routledge; 1996.

9. Williams D. Socioeconomic differentials in health:
a review and redirection. Soc Psychol Q. 1990;53:
81–99.

10. House JS, Williams DR. Understanding and reduc-
ing socioeconomic and racial/ethnic disparities in
health. In: Smedley BD, Syme SL, eds. Promoting
Health: Intervention Strategies from Social and Behavioral
Research. Washington, DC: National Academy Press;
2000:81–124.

11. Krieger N, Williams DR, Moss NE. Measuring so-
cial class in U.S. public health research: concepts, meth-
odologies, and guidelines. Annu Rev Public Health.
1997;18:341–378.

12. Marmot MG, Fuhrer R, Ettner SL, Marks NF,
Bumpass LL, Ryff CD. Contribution of psychosocial fac-
tors to socioeconomic differences in health. Milbank Q.
1998;76:403–448.

13. Ross C, Wu C. Education, age, and cumulative ad-
vantages in health. J Health Soc Behav. 1996;37:
104–120.

14. Cairney J, Arnold R. Social class, health and
aging: socioeconomic determinants of self reported
morbidity among the noninstitutionalized elderly in
Canada. Can J Public Health. 1996;87:199–203.

15. Lantz PM, House JS, Lepkowski JM, Williams DR,
Mero RP, Chen J. Socioeconomic factors, health behav-
iors, and mortality: results from a nationally representa-
tive prospective study of US adults [see comments].
JAMA. 1998;279:1703–1708.

16. Rosenbaum PR, Rubin DB. The central role of the
propensity score in observational studies for causal ef-
fects. Biometrika. 1983;70(1):41–55.

17. Healthy People 2000: National Health Promotion
and Disease Prevention Objectives. Washington, DC: US
Department of Health and Human Services; 1991.
DHHS Publication PHS 91-50212.

18. Sheikh JI, Yesavage JA. Geriatric Depression Scale
(GDS): recent evidence and development of a shorter
version. In: Brink T, ed. Clinical Gerontology: A Guide
to Assessment and Intervention. New York, NY: The Ha-
worth Press; 1986:165–173.

19. Rule B, Harvey H, Dobbs A. Reliability of the
Geriatric Depression Scale for younger adults. Clin
Gerontol. 1989;9:37–43.

20. Cwikel J, Ritchie K. Screening for depression
among the elderly in Israel: an assessment of the Short
Geriatric Depression Scale (S-GDS). Isr J Med Sci.
1989;25(3):131–137.

21. Zeger SL, Liang KY. Longitudinal data analysis for

discrete and continuous outcomes. Biometrics. 1986;
42:121–130.

22. Hosmer DW Jr, Lemeshow S. Applied Logistic Re-
gression. New York, NY: John Wiley & Sons; 1989.

23. Mooney CZ, Duval RD. Bootstrapping: A Nonpara-
metric Approach to Statistical Inference. Thousand Oaks,
Calif: Sage Publications; 1993.

Decreased Congenital
Syphilis Incidence in
Haiti’s Rural Artibonite
Region Following
Decentralized Prenatal
Screening
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Vidya Bommi, MSW, and Pascal Chaillet, MT

Congenital syphilis can be prevented by test-
ing pregnant women with a serological test
developed by Wassermann in 1906 and by
treating seropositive women with penicillin,
discovered by Fleming in 1928.1,2 Unfortu-
nately, more than 70 years later, congenital
syphilis is still a leading cause of perinatal
death in many developing countries.3–11

Before 1996, syphilis screening for preg-
nant women in Haiti’s Artibonite region was
done by drawing blood at community dispen-
saries, transporting the blood to a central lab-
oratory, returning test results to the dispen-
sary, and then treating seropositive women at
a follow-up visit. Unfortunately, this central-
ized prenatal screening strategy failed, and
rates of congenital syphilis in the Artibonite
region in 1995 were 550 cases per 100000
live births.9 A decentralized prenatal screen-
ing strategy was implemented in 1996.

METHODS

Hospital Albert Schweitzer (HAS) is a non-
governmental organization that serves
250000 people in Haiti’s rural Artibonite re-
gion with community health workers, dispen-
saries, and a central hospital.12,13 The hospital
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district is divided into 14 rural zones, each
served by a dispensary. Dispensaries are small
structures with no running water, no electric-
ity, and outdoor latrines, and many are inac-
cessible by motor vehicle.

According to HAS and national health sur-
veillance data,14–17 there were 6000 live births
in the Artibonite region in 1995, with a 1.7%
annual increase in live births in subsequent
years. Approximately 80% of pregnant women
in the region attend prenatal services at an
HAS-affiliated dispensary, and more than 90%
deliver at home unattended by medical per-
sonnel. Seroprevalence studies conducted in
1996 and 2000 in the Artibonite demon-
strated constant rates of syphilis seroreactivity
in pregnant women of approximately 6%.9,18,19

In 1996, prenatal syphilis screening was
decentralized. A laboratory for performing
rapid plasma reagin (RPR) tests (Becton Dick-
inson, Sparks, Md) was installed in each dis-
pensary. No building construction was neces-
sary. Solar-generated electricity was stored in
6-V batteries and inverted to alternating cur-
rent for a centrifuge and rotator. Reagents
were stored in a propane-powered refrigera-
tor. Personnel from the local community were
trained to perform qualitative RPR testing. No
new staff was hired, and staff members were
not paid extra for performing tests. The cost
per dispensary for installation and training
was approximately US$3000.

After decentralization, pregnant women at-
tending an HAS-affiliated dispensary for their
first prenatal visit had blood drawn during
the visit and sera were tested on site. Women
whose RPR reactions were positive received
same-day treatment with penicillin adminis-
tered intramuscularly, were given appoint-
ments for subsequent doses, were encouraged
to notify sexual partners, and were given an
appointment for their baby to receive care
after delivery.20

In 1996 each of the laboratories was evalu-
ated by an independent laboratory technician
using a structured evaluation tool. All sera col-
lected on the day of evaluation were returned
to the central laboratory and tested again.
RPR-reactive samples were confirmed with
fluorescent treponemal antibody testing (Bec-
ton Dickinson). For evaluation of clinical prac-
tice, charts of women with a reactive RPR test
during a 1-month period at 6 dispensaries

were reviewed to ensure that women received
same-day treatment with penicillin.

At HAS, diagnosis of congenital syphilis is
made on the basis of clinical criteria, serology,
and radiology. For all years reported, we used
the case definition of the US Centers for Dis-
ease Control and Prevention (CDC).21 (Up-
dated case definitions can also be found at
http://www.cdc.gov/epo/dphsi/casedef.) A
list of all suspected cases was made by cross-
referencing logs of pediatric admission and
discharge diagnoses and laboratory records of
RPR testing. Charts of all suspected cases
were reviewed. The current protocol was ap-
proved by the HAS institutional review board.

RESULTS

Dispensary Laboratories
Between 1996 and 1999, laboratories

were installed and personnel trained in 12 of
the 14 HAS dispensaries. Laboratories were
not installed in 2 dispensaries because of
poor cooperation of dispensary staff. An inde-
pendent laboratory consultant visited each of
the laboratories in 1996 and observed that
staff members were following manufacturer’s
procedures for RPR testing. As part of this
evaluation, 649 serum specimens were re-
peat-tested at the central laboratory. The sen-
sitivity of the RPR tests performed at the dis-
pensary laboratories compared with those
performed at the reference laboratory was
41/41 (95% confidence interval [CI]= 91%,
100%) and the specificity was 606/608
(95% CI=99%, 100%). In a review of clini-
cal practice in 1995, before decentralization,
14 (41%) of 34 pregnant women who tested
RPR positive received no penicillin treatment.
In 2000, 50 (100%) of 50 women who
tested RPR positive received at least one dose
of penicillin (P<.001).

Rates of Congenital Syphilis
During the study period, the total number

of children seen in the HAS outpatient clinic
increased from approximately 5000 in 1995
to 8300 in 1999. The total number of chil-
dren admitted to the HAS inpatient ward in-
creased from 1046 in 1995 to 1114 in 1999.
In 1995, the year before decentralization, 33
cases of congenital syphilis were detected, for
a rate of 550 cases per 100000 live births.

After decentralization, the number of cases of
congenital syphilis decreased to 9 cases in
1997, for a rate of 145 cases per 100000
live births; to 6 cases in 1998, for a rate of
95 cases per 100000 live births; and to 11
cases in 1999, for a rate of 171 cases per
100000 live births. On average, the rate of
congenital syphilis in the 3 years after the in-
tervention was 137 cases per 100000 live
births, a 75% decrease from 1995 (preinter-
vention) rates (P<.001; Figure 1).

DISCUSSION

Congenital syphilis should be targeted for
elimination.22 There is a simple, inexpensive,
and sensitive screening test for pregnant
women, and penicillin is highly effective in
preventing mother-to-child transmission.

Previous studies in developing countries
have shown that centralized screening for syph-
ilis in pregnant women is ineffective and that
decentralization can dramatically improve the
screening process.23–26 Our study shows that a
decentralization strategy is feasible in a remote
rural area with very limited infrastructure. We
believe that if RPR testing can be implemented
in the difficult environment of rural Haiti, then
it can be implemented in most settings.

We documented a 75% decrease in congen-
ital syphilis rates in the Artibonite region after
screening was decentralized. We believe that
the efficiency of same-day RPR testing and
treatment was critical to the success of this in-
tervention. Improved access to testing may also
explain the decrease; however, we do not have
data on the proportion of pregnant women
who received RPR testing before and after de-
centralization and cannot state with certainty
that access improved. Rates of syphilis in preg-
nant women were constant during the study
period. There were no changes in referrals, in
admission procedures, or in fees that would
have prevented children from coming to the
hospital, and the total number of visits and ad-
missions to HAS increased during the course
of the intervention. We do not believe that a
variable unrelated to decentralization could ex-
plain this sudden drop in congenital syphilis
rates. However, as this was an observational
study of decentralization, and not a controlled
study, we cannot exclude the possibility that
another variable may explain the drop.
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FIGURE 1—Cases of congenital syphilis per 100000 live births in Haiti’s Artibonite region in
the year before decentralization of prenatal screening (1995) and the 3 years after
decentralization (1997–1999).

The rate of congenital syphilis in the 3 years
following decentralization, 137 cases per
100000 live births, was significantly lower
than before but still unacceptably high. At
present, the decentralized prenatal syphilis
screening program continues, and community
education is ongoing to encourage all women
to seek prenatal care. HAS staff investigate
every new case of congenital syphilis in an at-
tempt to identify problems and improve the
screening process. The goal is to bring Wasser-
man and Fleming’s discoveries to the poorest
of the poor and to finally eliminate congenital
syphilis from the Artibonite region.
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