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Abstract
In this historical review, Ignaz Semmelweis’

study of handwashing to prevent puerperal fever is

described and used as a benchmark from which to

identify salient issues that are informative to

today's women’s health activists working for Safe

Motherhood. The epidemiology of contemporary

excess maternal mortality is reviewed. Using the

conceptual framework of social epidemiology, the

paper addresses four issues that were problematic

in Semmelweis’ era. New tools in public health

are presented that can help to solve critical, still

challenging problems to reduce excess maternal

mortality, nosocomial infections, and puerperal

fever at childbirth: 1) progress in behavioral

methods to promote health behavior change, 2) the

introduction of participatory action research, 3)

the diffusion of evidence-based public health

practice and 4) understanding how politics and

health interact and present challenges when trying

to meet public health goals. Social exclusion and

marginality are still key issues in determining who

has access to safe motherhood and who risks her

life in maternity. Applied social epidemiology

allows practitioners to make effective use of the

already accumulated evidence and translate it into

effective public health practice to promote safe

motherhood around the world.

Introduction
One stratagem for promoting public health is to

separate noxious infectious agents and susceptible

hosts. When the agents are nosocomial infections

carried on the hands of health practitioners (the

human transmission vector) who inadvertently

infect their patients, then a change in behavior is

required, challenging behavioral science and

social epidemiology to prove their efficacy. 1 2 The

quintessential study in social epidemiology

occurred in Vienna in 1847 when Dr. Ignaz

Semmelweis (1818-1865) introduced institutional

and behavioral guidelines for handwashing in

order to reduce the rate of puerperal fever among

women delivering in the Obstetrical Clinic in the

Vienna General Hospital, the Allgemeines

Krankenhaus. Semmelweis took an

interventionist stance and applied his correct

interpretation of numeric data to change the

behavior of his fellow physicians within a medical

organization. Research, in this case, was

challenged to prove its value in the real world by

taking “robust evidence” and translating it into an

effective public health policy. In this way the

science and the art of public health practice were

combined.1 These events took place in a loaded

social context which ultimately compromised the

dissemination of Semmelweis’ experiment. In

this paper, the clock is turned back to deconstruct

Semmelweis’ experiment as a baseline incident

from which to evaluate advances made in public

health that are still germane to reducing maternal

morbidity and mortality in our day. Examples are

drawn from international sources and derive from

the field of women’s health, as did Semmelweis’

work.

Women’s health and gender-based medicine

combine biological factors associated with health

status usually termed “sex” (biological

classification as either male or female) together

with “gender” (self-representation as male or

female that is shaped by both exposure to

economic, social and cultural factors and

reinforced by experiences with the environment).3-

5 The interaction of sex and gender are powerful
Corresponding Author: Julie Cwikel
Institution: Center for Women's Health Studies and
Promotion at Ben Gurion University of the Negev
Address: PO Box 653, Beer Sheva, Israel 84105
Email: jcwikel@bgu.ac.il
Submitted: February 11, 2007, Revised: September 5,
2007; Accepted: November 25, 2007
Social Medicine (www.socialmedicine.info) - 19 - Volume 3, Number 1, January 2008

Conflict of Interest: None declared

mailto:jcwikel@bgu.ac.il


Social Medicine (www.socialmedicine.info) - 20 - Volume 3, Number 1, January 2008

determinants of health status, morbidity, access to

services and mortality. 6-16 Understanding the

contribution that gender makes to health and its

interaction with both biology, health care, and

social patterns has been a potent theoretical and

methodological tool in current social

epidemiology.2 A parallel process in social

epidemiological theory has used this type of

"gendered lens" to examine how discrimination,

social exclusion, disenfranchisement through

social inequalities, immigrant or refugee status or

belonging to an ethnic minority affect health. 17-25

Often these processes interact to produce groups

of women whose health is disadvantaged by the

intersection between gender, poverty, and/or

minority or immigrant status, a process that is

particularly tragic in respect to maternal health.

There is no public health indictor that shows as

great a gap between rich and poor as maternal

mortality.26 Excess maternal mortality is still

concentrated in the developing world and in places

in the developed world where inadequate health

care systems interact with health inequalities to

limit social and health rights for girls and women.
26-28 We return to these issues in the body of this

paper.

The interaction between gender-based health

issues and social marginality are salient in

Semmelweis’ story as well. This historical

overview of Semmelweis’ life and

accomplishments points to those public health

methods that offer new tools with which to

develop a more effective response to maternal

morbidity and mortality in today’s world.

Ignaz P. Semmelweis, M.D (1818-1865):

“Prophet of Bacteriology”, “Father of

Antisepsis”, “Savior of Mothers” and “Tragic
Hero” (all rolled into one) 29-32

Semmelweis’ study and its contribution to the

control of nosocomial infections by hand hygiene

in the workplace have gripped the imaginations of

public health and medical researchers for the past

century and a half, an interest which continues

unabated to this day.35-44 Preventing nosocomial

infections in childbirth still challenges today’s

clinical settings, and Semmelweis’ findings are

taught across continents, cultures, and professions

including midwifery, surgery, biostatistics,

obstetrics/gynecology and public health, appearing

in many languages.30-32,45-52 While Semmelweis’

story is well known, a brief review is included

here.

Ignaz Philipp Semmelweis, M.D. (or Ignác

Fülöp Semmelweis ) was born in 1818 in Taban,

part of Buda, Hungary. In 1837, he came to study

medicine at the University of Vienna. A

contemporary of John Snow (1813-1858), he spent

15 months studying diagnostic and statistical

methods under Josef Skoda (1805-1881), who was

a student of Pierre Charles-Alexandre Louis

(1787-1872).53 Louis had fostered the numeric

method in medicine through the judicious use of

statistics and had trained many luminaries of early

public health including William Farr, John Simon,

Joseph Skoda and the American leaders Lemuel

Shattuck and Oliver Wendell Holmes.54 Following

the completion of his studies, in 1846,

Semmelweis became the assistant to Johann Klein

(1788-1856), chief medical officer of the First

Obstetrical Clinic at the Vienna General Hospital,

the Wein Allgemeines Krankenhaus.

The Allgemeines Krankenhaus was a public

lying-in hospital established primarily to train

physicians in obstetrics and particularly in forceps

delivery.40 Services were primarily for poor

women who could not afford the expense of a

private midwife or obstetrician. Many of them

were foreigners, immigrants, and mothers birthing

out of wedlock. The large number of deliveries

offered the ideal teaching environment and many

medical students came to the General Hospital for

clinical practice. The stench that rose from the

crowded general wards from the mixture of

expectorant, blood, pus, and excrement was

deemed unhealthy according to the current

miasmic theory and the lying-in wards were

therefore separate from the main hospital.

Under the previous director, Lucas Boër, the

maternal mortality rate of the obstetrical

department had been 1.25% over the course of

71,000 patients. Boër had taught using a dummy

mannequin to show the female anatomy.

However, when Johann Klein took over the post,

he instituted the innovation of teaching through

post-mortem demonstrations, which were not

attended by the midwifery students. Klein

reorganized the department into two wards, one

training students in midwifery, the other a ward

for medical students. The rate of puerperal fever,

or childbed fever due to wound infection (the

major cause of maternal mortality), rose in the
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wards staffed by the medical students. Between

the years 1841 to 1846, maternal mortality

averaged 13-17%, reaching between 20-50%

during epidemic periods. In the midwives' ward

the mortality was stable at 1.5%.35,40,53-56

Semmelweis observed that most of the

hospitalized pregnant women contracted childbed

fever even before delivery, and that the point of

infection was always the uterus. Furthermore,

puerperal sepsis was rare in women who had

already delivered before arrival at the hospital.

However, the chains of inference only clicked in

Semmelweis’ mind on reading the autopsy report

of his friend and colleague, Jakob Kolletschka, a

professor of pathology who died of “pathologist’s

pyemia” - an accidental wound to the hand after

an autopsy.53 The frequent attendance of the

medical students at autopsies suggested to him

that the transfer of cadaverous material might be

the source of the rampant childbed fever.

He would later write of Kolletschka that “His

sepsis and childbed fever must originate from the

same source … the fingers and hands of students

and doctors, soiled by recent dissections, carry

those death-dealing cadavers’ poisons into the

genital organs of women in childbirth”56 [p. 669

quoting from reference 33].

Up until now, Semmelweis’ scientific

discovery parallels that of British physician

Alexander Gordon (1792), Thomas Watson, an

obstetrician (1842), and Dr. Oliver Wendell

Holmes, the Boston pathologist who published

“The Contagiousness of Puerperal Fever” in 1843

(including the recommendation to avoid autopsies

if possible).40,54,56 However, Semmelweis carried

his findings one step further. Starting from 1847,

all doctors and students were ordered to wash their

hands in chlorinated lime solution before working

in the delivery wards and after each vaginal

examination. The rate of “pyemia’, as he termed

the condition, fell from 18% to less than 3% in a

matter of months.

He wrote of his experiment in 1847:

"In the first four months of the year, thirty to

forty deaths per month were counted. Toward

the end of May the washings were introduced,

and from that time the cases of illness, which

otherwise occurred daily, ceased. In June

three died, in July, the same number; and until

mid-August, two. At that time a new group of

students was admitted. Some of these

neglected the washings, and by the end of

August, twelve patients had died. After stricter

control with regard to washings, the morbidity

afterwards ceased, so that to the end of

September only three deaths occurred. ...in the

absence of other evidence which might explain

the remarkable decline in childbed fever noted

in this hospital, the above-mentioned

cautionary regulations concerning

examinations greatly deserve attention and

may encourage similar experiments in other

maternity hospitals." pp. 256-257 55

In this description, we find both the strength of

Semmelweis’ insights; a numeric count of cases

over months before and during the experiment and

also a reference to a major barrier to the diffusion

of Semmelweis’ innovation. The new students

who joined the medical team were not sufficiently

inculcated in the importance of this time-

consuming practice, and they were intermittently

compliant with the suggested regulations.

Furthermore, the hospital administration did not

endorse hand washing, meaning that Semmelweis

was required to reinforce the practice in order to

achieve the desired reduction in maternal

mortality.

Semmelweis, perhaps lacking confidence due

to his own position as a foreigner in Vienna, was

reluctant to publish his findings, which were

presented at a lecture by Professor Hebra in 1847

and later by Skoda in 1849. Noting mistakes in

their renditions, Semmelweis finally presented his

own results in 1850 to the Association of

Physicians in Vienna. His ideas were met with

derision by leading scientists and physicians –

ironically enough including the pathologist

Rudolph Virchow1 (1821-1902). The conclusion

that physicians in general and his supervisor

Professor Klein in particular were the source of

1 Virchow is considered by Rosen as the first social
epidemiologist by virtue of his multi-causal approach to
understanding health and illness that he forged in his
observations of the Silesian typhus epidemic. He
maintained that only a combination of biological,
social, economic and political social forces adequately
explained infectious disease. He was an ardent
advocate for social medicine. His words “Medicine is a
social science and politics nothing but medicine on a
grand scale" are often a rallying cry for reform in
public health. (Rudolph Virchow p. 62, reference 54)
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iatrogenic illness2 was galling to the medical

establishment. 40,41

In 1849 his contract under Klein was not

renewed. Humiliated and discouraged he abruptly

left Vienna in 1850 and thus slammed the door to

academic recognition for his work even among his

friends and supporters.53 Back in his own territory,

he established a private practice and obtained an

appointment at the University of Pest. He

continued to collect data, eventually published his

findings in 1857 and in 1861 in a book entitled

“The Etiology, the Concept and Prophylaxis of

Childbed Fever”.58 But Semmelweis lacked both

laboratory findings and access to other

publications in his area in order to sway his

detractors (being unaware of the publications in

English on the same topic by Holmes and

Watson). He attacked his critics in open letters in

1861-1862 but recognition eluded him and he fell

into despondency. In 1865 he was committed to

an insane asylum, where (depending on the

version of the story) he turned violent and was

beaten into submission and died of his injuries 59

or suffered an infected finger and died of sepsis.
54,56,60,61. Regardless of the exact cause, whether

from infection, violence or depression,

Semmelweis’ untimely death cut short a brilliant

scientific career.

Four aspects of Semmelweis’ story represent

stumbling blocks that prevented his findings from

acceptance and dissemination at the time and are

still major challenges in tackling excess maternal

mortality in our day: 1) the lack of understanding

of how difficult behavior change is in general and

among health practitioners in particular; 2)

research methods that allow for the voice of

affected parties or their advocates to shape

research and practice; 3) the lack of a consensus in

the medical community on how research into

medical practices should be conducted; and 4) the

lack of understanding about the power that social

exclusion and marginality can have on decision-

making and access to health care resources, a

phenomena common both to "outsiders" and to

women. These issues are presented as "lessons

for women's health" with respect to puerperal

fever (sepsis) and reducing excess maternal

mortality, cloaked in their modern equivalents and

presented in roughly chronological order of their

2The word iatrogenic was only coined in 1924.57

appearance in public health practice: 1)

development of behavioral methods to promote

health behavior; 2) the introduction of

participatory action research and other qualitative

methods that give a voice to disenfranchised and

marginalized populations particularly affected by

excess maternal mortality; 3) the diffusion of

evidence-based public health practice; and 4)

understanding of the role of politics and social

inequality in setting public health priorities. First,

however, the global epidemiological picture on

excess maternal mortality is presented.

Maternal Mortality – The Global Picture
Despite twenty years of focused programs

around the world following the adoption of Safe

Motherhood Initiatives in 1987, little tangible

progress has been made in preventing excess

maternal mortality. The distribution of excess

maternal mortality is skewed so that of the

600,000 deaths that occur annually from

complications of pregnancy and delivery, 99% of

them are in the developing world.26,62 Recognizing

this chronic situation, the United Nations included

reduction of maternal mortality as one of the 10

Millennium Development Goals (MDGs) to

address global extreme poverty. The quantifiable

target was to reduce maternal mortality by 75%

relative to its 1990 level.63 Death from maternal

causes represents the leading cause of death for

women of reproductive age in developing

countries and contributes 2/3s of the world disease

burden of total DALY’s (disability-adjusted life

years) lost due to reproductive ill-health in this

age group. Furthermore, at least 2/3 and possibly

3/4 of these deaths could be prevented by

empirically based cost-effective interventions.64

According to a recent analysis, over 60% of

excess maternal deaths occur in just 10 countries

in African and Asia3 and sepsis still remains one

of the leading causes of mortality.27,65,66 Where

data has been disaggregated in developing

countries, puerperal sepsis is still one of the

leading causes of maternal mortality, together with

hemorrhage, hypertensive disorders, and

abortion.65-72 We return to this issue later in the

paper when the issue of social exclusion is

discussed.

3 Djibouti, Burkina Faso, Ethiopia, Eritrea, Angola,
Guinea-Bissau, Chad, Yemen, Sierra Leone, and Niger.
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Advances in Social Epidemiology to Address

Maternal Mortality
Social epidemiology incorporates diverse

sources of data, both qualitative and quantitative

into a comprehensive framework leading to the

development of empirically-based interventions,

programs, community initiatives, and national and

global health policy.2 By looking at both

proximate and distal influences on health using the

epidemiological triangle of host, agent and

environmental risk and protective factors, social

epidemiology provides guidelines for how to

apply what we already know to make a difference

in maternal mortality.2 This is demonstrated

through four developments in public health that

were lacking in Semmelweis' time.

Lesson 1: Adopting effective methods for

behavioral change
In the 150 years since Semmelweis’

experiment, a great deal has happened to improve

both the art and the science of behavior change

interventions in health care. One of the unique

contributions of public health practice is in

promoting behavior change to improve health

status through both primary and secondary

prevention73 and through the creative use of multi-

level strategies or ecological models for health

promotion.74-76 A great deal of effort has been

invested over the last fifty years in developing

effective strategies of individual, group, and

community interventions to promote health, which

have also been applied to improving outcomes in

maternal health (see e.g. references 75 & 77).

Public health practitioners can now choose among

an array of theoretical models to affect behavioral

interventions including The Health Belief Model,

stress theories, cognitive-behavioral therapy,

Theory of Reasoned Action, and the

Trantheoretical model both in preventive

interventions78-80 and with persons already

affected by a health problem.79,81-84

How can this knowledge about effective

behavioral change give the activist practitioner a

better chance of success in preventing nosocomial

puerperal sepsis? These studies have led to the

understanding that within hospital settings

educational measures alone, particularly if they

are simply didactic, have little to no effect on hand

washing or other hygienic behavior. However,

coupled with feedback and performance review,

the target behavior is significantly increased.85-

87.Effectiveness is further enhanced where there is

organizational reinforcement including: reduction

in work load, administrative support, clear

hospital policy in support of hand washing, and a

change from soap and water to alcohol-based

rubs.88,89 In one study, the establishment of inter-

hospital focus groups gave broader support to

organizational changes at the individual

hospitals.87 There may be a need to tailor change

strategies for specific professional groups. For

example, nurses are more successful at hand

hygiene than physicians and physicians in

training.44,90,91

Hand-washing among health care staff is a core

behavior in the control of all nosocomial

infections and together with other practices (use of

masks and gowns) was recently in the

international limelight following the high rate of

SARS infection among hospital staff members

who had treated infected patients.43,92 As with the

HIV epidemic, medical practitioners were much

quicker at adapting to hygienic practices when

their own personal safety was endangered.

There have been several reviews of how to

successfully implement improvements in medical

practice. The most consistent findings are: simple

dissemination of information rarely is sufficient to

change behavior; outreach, feedback, performance

audit and use of opinion leaders is sometimes

effective; and multiple interventions using several

strategies and reminders are consistently most

effective.93-98

Two research advances have been critical in

providing scientific evidence unavailable in

Semmelweis’ time: 1) the ability to quantify

behavior as part of research, and 2) to combine

different levels of evidence including the

reduction of infections using counts of nosocomial

colonization, together with knowledge and

behavioral indicators. 44,85,86,99 Examples of this

ability to combine behavioral self reports and

laboratory counts of pathogens are apparent in the

work of Rotter and colleagues who have

conducted research over many years at the

Hygiene Institute at the University of Vienna to

test which compound is the most effective in

reducing counts of pathogenic organisms on hands

of medical practitioners.88,89,100,101 Rotter too

recognized Semmelweis' observation that hand



Social Medicine (www.socialmedicine.info) - 24 - Volume 3, Number 1, January 2008

washing with soap and water was less effective

than other compounds such as alcohol-based rubs

and that compliance with hand hygiene is still

problematic in most settings.88

One contemporary study enlisted close to

7,000 women about to give birth in a busy, tertiary

care urban hospital in Malawi.102 Two months of

data were collected on women and their infants

under usual prenatal practices and then compared

with outcomes during a three month intervention

period when special washing routines were

instituted using a mild solution of 0.25%

chlorhexidine in sterile water. The trial ended

with a final month of no intervention. The

chlorhexidine washes were effective in reducing

both post-partum infections and infant mortality

by a factor of three.

Lesson 2: Learning Directly from Health

Practitioners in Developing Countries where

Maternal Mortality is Highest
As Maharaj has noted, the infectious agent of

puerperal infection at childbirth has three sources:

nosocomial (acquired in hospitals or clinics

through iatrogenic processes), exogenous (through

infections acquired through external sources

especially when deliveries occur under unhygienic

conditions such as in home births), and

endogenous (mixed infections including

colonization by flora from the women's own

urogenital tract).103 Aside from treatment with

antibiotics for those infections that do arise,

education of hospital, home birth attendants and

community health care workers is critical in

preventing maternal morbidity and mortality.

Thus, the site of health promotion efforts to reduce

excess maternal mortality should not be limited to

the hospital setting, but needs to focus on

involving health care practitioners at the

community and village level as well.

Community-based participatory action research

(CB-PAR) combines a research and intervention

process to address problems in health through a

critical reflection on the contributing context.104-106

This research paradigm was first proposed by

Lewin in the 1940s, drew theory and analytic tools

from phenomenology, and was further developed

by Paulo Freire who worked with disenfranchised

populations and later through empowerment

practice methods in health that diffused Freire's

ideas.107-114 The participatory process facilitates

the acquisition of knowledge which is critical in

changing the balance of power from the experts

(particularly those with medical authority or

research capacities) to include those affected by

the health issue. For this reason, participatory

action research or empowerment practice is

particularly suited for underserved,

disenfranchised populations, as well as women in

developing countries – often the population

groups most affected by excess maternal

morbidity and/or the population of health care

practitioners giving care to women.115-117

Furthermore, the use of other qualitative methods

such as focus groups, ethnography, and qualitative

interviewing can help to represent their "voice" in

the health issue.118

CPR has been particularly effective in

encouraging the service use of black or Latina

women in the US or those who live in rural

areas.119-123 Furthermore, to improve services for

maternal care in delivery, particularly in

developing countries, CB-PAR can encourage

better data collection, monitoring of health

outcomes, and developing practical solutions to

pressing health problems.124-129 These strategies

are suitable also for inner cities, rural areas, and

underserved populations in developed countries as

well.110,130-136

Despite concerted efforts in Safe Motherhood

programs, such as initiatives promoted by the

WHO, international women’s health agencies, and

NGOs137, accumulated knowledge has not yet

sufficiently changed health care systems in many

developing countries to enable them to

successfully prevent avoidable maternal

deaths.62,65,138,139 Analysis of cases of maternal

death show they are often due to delay in seeking

treatment, transportation problems, failure of

medical staff to adequately treat infectious

conditions or to target high risk groups of women

with low educational attainment and unmarried

status.65,66,69,102,140,141 Safe Motherhood successes

have been achieved in countries such as Egypt

where maternal mortality was reduced by half in

the past decade through improved service delivery

and Bolivia which introduced national health

insurance to improve service delivery to

women.142 The successes of Malaysia, Sri Lanka,

Bolivia, Thailand, Chile, Columbia, Honduras,

and Nicaragua in reducing maternal mortality by

half within a decade attest to the ability of
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developing countries to make real inroads in

reducing excess maternal mortality if the political

will is harnessed to do so. These experiences

provide successful case studies to be emulated by

other countries.143 The WHO Making Pregnancy

Safer (MPR) Initiative has recognized the

importance of women-led activity with

individuals, families, and communities and has

produced a guide for heath care practitioners

which is available at the referenced URL4

In the United States, Safe Motherhood

Initiatives, USA, sponsored the "Safe Motherhood

Quilt Project" to focus attention to the low relative

ranking (21st among the developed countries

together with Slovenia and Portugal) of the US

with regard to maternal mortality. The Safe

Motherhood Quilt, a project started by Ina May

Gaskin, President of Midwives Alliance in North

America, commemorates the life stories of

American women who have died of preventable

causes of death associated with a complications of

pregnancy or childbirth since 1982.144 This project

helped create the impetus for research that showed

that maternal mortality is higher among women of

color, immigrants, unmarried women, older

women, and those who birth many children. The

CDC has developed a national program of

research and intervention in order to try to bring

down the maternal mortality rate which has not

declined since 1982.145 Even in nations such as

Australia with overall low rates of maternal

mortality5 (9 per 100,000 live births), cases are

over-represented among indigenous women at

about 4 times the expected rate.146 Clearly there

are still challenges for both developing and

developed nations in order to reduce preventable

causes of maternal mortality.

A review of approaches by community

organizations working for women's health

promotion in international settings showed that

those that were successful improved women's

access to services including reproductive and

family planning, explicitly addressed gender

issues, including gender-based violence, set

4 (http://www.who.int/reproductive-

health/mpr/communities.html)
142

5 The intersection between ethnic minority and gender
is expressed in all-cause mortality for Indigenous
women whose rates of excess mortality for a variety of
causes range between 3-5 relative risk ratios, such that
maternal mortality is in this expected range.146

obtainable goals, and enhanced the status of

women.117,147 Three examples are:

1) community health workers in Tanzania

collected data on the methods available for

providing transportation for women during

obstetric emergencies and suggested appropriate

strategies in order to reduce the extremely high

maternal death rate (300 times the rate in Northern

Europe). 148 This led to a project where village

health workers increased their knowledge of

maternal danger signs, appropriate referrals, and

increased use of transport to get pregnant women

to the hospital. 148,149 While health care improved

for pregnant and birthing women, this study did

not directly assess maternal and infant morbidity

and mortality.

2) Another study used participatory data

collection in the community to evaluate the state

of women's health in North Belfast – an area that

had been troubled by internecine violence. This

study revealed problems that needed addressing

including risky access to services that were

outside of safe political boundaries.150

3) A third program was also implemented in

Tanzania and used a participatory process to

establish an effective collaboration between

representatives of an international reproductive

health agency, the Ministry of Health and local

professionals in order to improve reproductive and

maternal health care quality. Local stakeholders

were encouraged to collect data directly from

women in order to present their needs for

reproductive care services and to articulate their

needs as staff persons with the goal of building

sustainable capacity. This led to the development

of a means for monitoring and evaluation called

COPE that improved the quality of care for

maternal health by 25%.151

Lesson 3: The growth of evidence-based

medicine
One of the problems that Semmelweis faced

was that physicians and hospitals were governed

by practices developed through experiential

learning often divorced from accumulated

scientific research. Semmelweis was trained by

Skoda in the best epidemiological research

practices of his time, but this was by no means

standard in medical training. However, the rise in

evidence-based medicine (EBM) and evidence-

based public health practice (EBPH) has offered a
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powerful counterbalance for those who wish to

introduce behavioral or organizational changes in

the delivery of health care.152-158 Thus, if there is a

commitment to examining iatrogenic sources of

maternal morbidity and mortality, EBM is a

powerful tool for health promotion.

The roots of the current trends in EBM started

in the early 1980s with the vigorous application of

epidemiological principles to medical practice,

particularly as practiced at McMaster

University.159 Eventually both through

voluminous publications (e.g. references 153, 160,

161) – including textbooks – the approach

gathered support from both clinicians and public

health professionals.162 EBM is defined as the

judicious use of current evidence from health care

research in decisions about the care of individuals

and populations.162 EBM is a persuasive and

reliable method for analyzing current practices and

introducing improvements in health policy.79,163-167

The tools of EBM need not be restated here and

are widely available, but one issue is of

importance: grading the quality of evidence. This

gives the blue-ribbon to the randomized-controlled

trial (RCT), moving through quasi-experimental

evidence and descending down the ladder of

confidence to descriptive and case observations.

Evidence is compiled and distilled, aided by

access to electronic databases, ideally through

systematic meta-analysis, such as in the Cochrane

Reviews.2,168,169

However, the gold standard of RCT has been

subject to criticism for its exclusionary nature and

for the fact that many toxic or acute conditions

(myocardial infarction, bleeding at childbirth) or

exposure to ecological disasters such as Chernobyl

or Bhopal can not be randomly assigned; these can

be studied only by observation of the natural

experiments as they occur. Thus, a recent review

concluded that " a well-designed non-randomized

study is preferable to a small, poorly designed and

exclusive RCT."170 Those who participated in

RCT of clinical treatments tended to be less

affluent, educated and more severely ill than other

patient groups, thereby possibly exaggerating the

treatment effect. However, those who participated

in RCTs of preventive interventions tended to be

more affluent, educated and healthier than their

reference population, possibly underestimating the

treatment effect.170 Often minority groups or non-

English speaking persons are not included in

clinical trials, thus effectively barring them from

treatment improvements.169

However, while touting this as the ideal in

medical education and training, there exists to date

no evidence that practitioners using EBM will

provide superior patient care compared with

practitioners who practice using fundamental

medical education and their own clinical

experience. Ironically, running an RCT is deemed

unethical as the comparison group could not be

deprived of the medical knowledge that informs

the physicians or practitioners in the experimental

condition.171 Furthermore, the EBM paradigm has

now matured into a method that can tolerate

questions, recognizing that findings derived from

observational studies often agree6 with the more

prestigious RCT findings173,174 and that RCTs are

not always ideally designed and carried out.170

Thus, coping with ambiguity by retaining a

questioning stance can help to preserve

perspective, something that Semmelweis lacked in

his time.

Other problems in successfully evaluating

intervention research are also recognized by EBM

practitioners: the importance of patients'

preferences in selecting treatments, the wide

variation in treatment settings – some rich in

resources and others bleak in their access to basic

facilities.175 Maternal and cultural preferences for

certain health care practices (e.g. rooming-in,

breastfeeding, attendance by husbands at

childbirth) should be taken into consideration

when applying EBM principles to studies of how

to make service delivery more effective and safer.

While providing scientific criteria and a basis for

evaluating scientific studies, EBM requires an

understanding of its limitations in order to be an

effective tool for promoting women's health and

reducing maternal morbidity and mortality.176

Returning again to the issues of preventing

excess maternal mortality, there are a few

exemplar programs that demonstrate the

application of EBM research designs. One RCT in

Zimbabwe tested the efficacy of providing fewer,

focused, goal-oriented antenatal care visits (4

visits) compared with the standard program of

6 Clearly this is not always the case. For example,
antioxidant vitamins were found associated with lower
risk of cardiovascular disease but evidence from RCTs
however failed to show a consistent effect.172
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antenatal care (6 visits).177 The more focused but

reduced-visits program was as effective in terms

of perinatal and maternal morbidity and mortality

as standard care suggesting ways of making health

care systems more resource effective, a finding of

particular importance in developing countries.

These findings have now been replicated in a

multi-country RCT conducted by the World

Health Organization (WHO).178,179

The proportion of attended births by skilled

health care practitioners is a major determinant of

both maternal and infant mortality in the

developing world.180 Every year, 60 million

women in the developing world give birth at home

without any professional health care attending the

birth.181 Globally, this translates into 63% of

births attended by a skilled health-care

practitioner.180 Doctors, nurses, midwives, and

alternative health-care providers can acquire the

skills to provide a clean, safe delivery in routine

situations and to identify complications in need of

emergency obstetrical care. As an interim step in

the reaching the MDG, the proportion of attended

births has become a health-care indicator.180 One

study in rural Indonesia evaluated a program to

train, deploy, and supervise professional midwives

in villages. The proportion of attended births rose

from 37% to 59%, however there was no increase

in the proportion of women receiving emergency

obstetric care, possibly because of the cost

involved.182 The participation of the midwives in

the maternal and perinatal audit of complicated

cases increased their confidence in their

professional skills.

One quasi-experimental design in the Matlab

area of Bangladesh evaluated the introduction of a

maternity care program of training and posting

professional midwives in villages and the

establishment of a backup referral system. The

first three years of data showed a significant

decline in maternal mortality in the intervention

areas compared to the control areas.183 However, a

longer term evaluation showed that the declines in

maternal mortality were also observed in an area

not receiving the midwifery program, suggesting

that caution must be used in the interpretation of

the data.184 Another clinical trial tested the

procedures to screen pregnant women in order to

identify those at high-risk in need of hospital

delivery. However, a similar proportion of those

classified as high risk using traditional risk

markers developed complications at delivery as

those who were not designated at high risk (20%

vs. 18%).185

An example of a community program that

combined many types of interventions in order to

promote maternal and infant health was reported

from Natal, in the Northeast of Brazil. The

interventions included: establishment of antenatal

care clinics, the opening of maternity wards in the

community for low-risk deliveries and the

integration of services with family-planning,

breast-feeding support, pediatric services, and the

implementation of a community health activist to

make home educational visits. Two health

surveys ‒ pre and post intervention ‒ indicated

that the innovations were successful in promoting

attended births and reducing both maternal and

infant mortality.7 However, the many components

of this comprehensive community program make

it unsuitable for evaluation using a RCT design

while its success in achieving better maternal

health make it a valuable case study in a

developing country.

Lesson 4: Social exclusion – when politics

interact with public health
Semmelweis’ status as an outsider in Vienna

no doubt contributed to the difficulties he

encountered. While he received professional

recognition in his work in Pest, Hungary, the

soundness of his recommendations on the

prevention of puerperal fever was never accepted

by his contemporaries who read the German-

language medical journals.186 His experiences can

be compared with the success of John Snow's

experiment in cholera prevention (which passively

induced change by removing the Broad Street

pump). However, Snow's position as attending

physician to Queen Victoria certainly enhanced

his status and ensured a fair hearing of his

research findings.8 Semmelweis’ story

7 Although the numbers of maternal mortality were so
small that this estimate may not be stable – 4 deaths in
the pre-intervention period to 0 in the post-intervention
period.
8 For historical perspective, the policy findings of
James Lind's (1716-1794) experiments from 100 years
earlier on the appropriate treatment for scurvy that
decimated the ranks of English seamen was only
adopted as official British navy policy in 1795, 40
years after he had published his findings (1753).
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emphasizes the difficulties inherent in vertical top-

down decision making in health care, when new

ideas are suppressed in favor of the status quo.

This review has shown that both organizational

support from hospital administration and the

involvement of health care practitioners and

community public health advocates builds the

most successful coalitions for change.

Returning to contemporary issues in

addressing the challenges of reducing excess

maternal mortality, we find that often political

considerations and not evidence-based public

health set the agenda and that most of the burden

of excess morbidity and mortality falls on women

from developing countries that do not have an

adequate voice in international health decision

making. Remember that the women who were

hospitalized in Semmelweis’ wards were

marginalized women who could not afford their

own private midwives to birth more safely at

home.

Despite the clear connection between

reproductive health, family planning services and

maternal mortality, the bulk of the funding for

family planning and reproductive health has been

shifted to halting the spread of HIV.187 Those

developing countries who have been successful in

decreasing maternal mortality have coupled

maternal health services with easily accessible,

community-based family planning. 188 As much as

20-35% of excess maternal mortality could be

prevented simply by ensuring access to family

planning in order to allow women to have the

number of pregnancies they desire.64,187

On President George W. Bush's first day in

office he reinstated the Mexico City policy of

former President Ronald Reagan, effectively

cutting-off all US financial assistance for foreign

NGOs providing abortion services, including

counseling and referral. This was somewhat

mitigated by a resolution adopted by the WHO in

2004 which reinstated the legitimacy of

reproductive and family planning health services

as a means of reducing maternal mortality and

included them in the list of "quick wins" in the

health sector.63 The evidence shows that most of

the nearly 20 million unsafe and unsanitary

abortions performed by persons without adequate

medical skill are carried out in the developing

world, where they cause almost 70,000 deaths a

year from hemorrhage and infection. The

prevalent social inequality of women in the

countries that prevent access to safe abortions led

the authors of a recent study to declare that apathy

and disdain toward women are at least as much a

causal factor in explaining this excess mortality as

infection from unsanitary conditions.28

As Graham and Hussein point out, progress in

reducing maternal mortality depends on being able

to collect reliable data to document changes and

improvements in maternal care. Yet, particularly

in countries where maternal mortality is the

highest, the data on maternal mortality are

woefully inadequate and linked to the social

disenfranchisement of women in determining their

health and reproductive needs. “The invisibility of

maternal death and disability is not just a matter of

failing health information systems. It is also a

symptom of constraining social environments in

which rights to life, health and reproductive

autonomy are forbidden for most girls and

women.”27, pg. 2 Thus, safer motherhood requires a

concerted collaboration between community

health workers, public health activists, and

medical researchers together with national and

international agencies to make judicious use of the

knowledge we already have in order to make sure

that women do not need to risk their own lives in

order to give life. 147,189

Conclusions
This historical review of the problems

encountered in Semmelweis’ behavioral

interventions with medical students and physicians

has led to the discussion of four critical

developments in the social epidemiology of

women's health. Since the first behavioral clinical

trial took place in Vienna more than 150 years

ago, there has been significant progress in the

science of behavioral interventions in general and

among health care practitioners in particular.

However, people in power still have difficulty in

seeing how political agendas, unsupported by

scientific evidence can influence their own

practice or prevailing health policies which may in

turn, adversely affect their patient populations.

This paper argues that when health researchers

critically use the tools of social epidemiology

through effective behavioral change, evidence-

based medicine and CB-PAR, they stand a good

chance in achieving public health goals that can

benefit maternal morbidity and mortality and other
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areas of women's health as well. The lessons

reviewed here are major research and practice

principles that can inform current epidemiological

practice in women's health and help to generate

public health particularly for the benefit of

"women at the margin" and in the developing

world.

Many challenges remain in reducing excess

maternal mortality, some resonate from

Semmelweis time and others are more recent

health developments. Using the tools presented

here, honed over time with high quality research

and a social commitment to public health

activism, we can forge a more effective response

to improving women’s maternal and reproductive

health.
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