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three decades since the mid-1980s study described here. 

The methodology now described here as the Prospective 

Morbidity Methodology (PMM) has since been used 

to classify cases using retrospective hospital records 

(detailed elsewhere in a description of the Abortion 

Incidence Complications Method, or AICM, Chapter 6) and 

prospective data collected from each postabortion patient 

over a designated period. Examples of the prospective 

approach include studies conducted in South Africa in 

1994 and 2000 (Rees et al. 1997; Jewkes et al. 2002); in 

Kenya in 2002 (Gebreselassie et al. 2005); in Cambodia 

in 2005 (Fetters et al. 2008); and in Ethiopia in 2008 

(Gebreselassie et al. 2010). A further adaptation of the ap-

proach was used in Nepal and is also discussed in the box 

later in this chapter (Henderson et al. 2007). 

The purpose of this chapter is to:

1)  Describe the differences in the use of the methodol-

ogy in the four countries—Cambodia, Ethiopia, Kenya and 

South Africa—with prospective data collection experience.

2)  Critically review the results of the methodology in 

these varied sociopolitical contexts with a range of legal 

restrictions on abortion. Explore the factors that may have 

influenced the predictive value and outcomes of the stud-

ies, including study-design differences, types of data col-

lection methods, validation approaches used, supervision 

issues, and use of self-reported data on a range of topics, 

including family planning.

3)  Make recommendations for the improvement and 

future use of the PMM.

This chapter draws lessons from and describes the 

challenges identified by researchers in the prospective 

studies just mentioned. A discussion of each study’s 

design, strengths, limitations, findings, policy implications 

and recommendations is provided.  

Evolution of the PMM: A Brief History
The PMM has evolved from the mid-1980s when it was 

used to distinguish between miscarriages and induced 

abortions to focus instead on the clinical symptoms of 

morbidity severity from all pregnancy losses. Indeed, 

when South African researchers published a validation 

of their findings from that 1994 study, they suggested 

that the methodology resulted in an underestimation 
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It is estimated that five million women are hospitalized 

annually for induced abortion–related complications in the 

developing world (Singh 2007). More detailed information 

on this long- and short-term morbidity is greatly needed. 

Addressing the topic has been a research challenge for 

many decades because of the difficulty in distinguishing 

between morbidity from miscarriages and from “unsafely 

or illegally” induced abortions. In response to this chal-

lenge, a task force of the World Health Organization 

(WHO) proposed and tested a methodology in the 1980s 

to measure the levels and health consequences of unsafe 

induced abortion in settings where the procedure is highly 

legally restricted (Figa-Talamanca et al. 1986). The WHO 

methodology was tested in a four-country study to provide 

policymakers around the globe with evidence on the ex-

tent of illegally induced abortion. Researchers in Malaysia, 

Nigeria and Turkey collected prospective data on all posta-

bortion patients admitted to hospitals during the study 

period; in Venezuela, a systematic sample of postabortion 

cases was drawn and analyzed retrospectively.

Postabortion cases were classified as either induced 

or spontaneous based on information recorded by the 

provider using a standard set of medical criteria devel-

oped by the Task Force. Clinical records of the woman’s 

diagnosis, treatment and outcome were then combined 

with data collected during a discharge interview on her 

social, demographic and reproductive characteristics. The 

classification of the woman’s abortion as induced (certain-

ly, probably, possibly) or spontaneous was based on the 

woman’s own statement about her attempt to interrupt 

the pregnancy; a health worker or relative’s statement that 

the woman died as a result of the abortion; evidence of 

genital trauma or a foreign body in the uterus, vagina or 

cervix; presence of sepsis or peritonitis; and the pregnan-

cy having been unplanned, as indicated by the woman’s 

reported recent use of contraception. 

The WHO methodology has continued to evolve in the 
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of unsafely induced abortions and confirmed the chal-

lenges experienced by earlier researchers in making these 

designations (Figa-Talamanca et al. 1986; Huntington et 

al. 1998). They suggested removing women’s contracep-

tive status and suggested that it may not be necessary 

to distinguish between unsafely induced abortion and 

miscarriages. However, Jewkes and coauthors remained 

convinced of the utility of the methodology and suggested 

that the political and economic implications of morbidity 

data—even if they include a certain unspecified amount of 

miscarriages—are as compelling as the actual incidence 

of induced abortion. They made a series of recommenda-

tions for improving the technique (Jewkes et al. 1997), 

primary among them that the clinical symptom classifi-

cation be refined and used to determine the severity of 

morbidity rather than predict the likelihood that an abortion 

was induced. 

As a result, symptoms put forth as criteria by the 

South African group are now used to classify postabortion 

complications into high, moderate and low severity rather 

than the previous outcomes of miscarriage or possibly, 

probably or certainly induced abortion (Jewkes et al. 

1997). The South African group further proposed that their 

findings be used to improve public policy on legal abor-

tion and refine clinical care. In South Africa, for example, 

studies using the methodology were conducted before 

and after liberalization of the abortion law in 1996 to docu-

ment any changes in morbidity. Since the 1997 valida-

tion study of the 1994 data, the methodology has been 

used primarily to document the symptoms and severity 

of complications to provide detailed information on the 

extent of pregnancy-loss morbidity and its severity in facili-

ties in South Africa, Kenya, Cambodia, Nepal and Ethiopia. 

The methodology has received scrutiny by critics who feel 

it inadequately distinguishes induced from spontaneous 

abortions and thus question its utility in estimating morbid-

ity caused by induced abortion (Rossier 2003). 

The legality of induced abortion varied in each country 

where the PMM was implemented. Kenya’s abortion law 

is the most restrictive, allowing abortion only to save the 

life of the woman. In South Africa in 1994, abortion was 

restricted but the indications for legal abortion were ex-

panded with passage of the 1996 Choice on Termination 

of Pregnancy or CTOP Act. Cambodia revised its law 

in 1997. Thus South Africa and Cambodia are the least 

restrictive of the four, since they both allow abortion on 

request through the first trimester and, in certain circum-

stances, in the second trimester. For a variety of reasons, 

many women in countries where restrictions on induced 

abortion have been eased continue to use traditional or 

unsafe methods to induce abortion and thus present at 

facilities with postabortion complications.

Each of the studies used the signs and symptoms of 

abortion complications as recorded by providers of posta-

bortion care to assess abortion morbidity and mortality. 

Weekly measures of postabortion admissions and their 

classification as induced or spontaneous were weighted 

and used to produce annual estimates of women treated 

in facilities for miscarriages and illegally induced abortions. 

Complications on a national scale are categorized into low, 

moderate and high severity (Table 1, see tables at the end 

of the chapter). 

A woman who has an unsafe abortion, a miscarriage 

or even a safely performed abortion (in rare instances) 

may suffer from complications. Some women will not 

seek care no matter how serious the symptom; others 

may seek care for mild symptoms or to ensure that the 

abortion is complete. Today, morbidity severity is  

defined as:

•  Low: no adverse or suspicious symptoms other 
than bleeding. 

•  Moderate: signs of mild infection such as a slightly 
elevated temperature, localized peritonitis identified 
by a tender uterus or “offensive” products of  
conception. 

•  High: shock, physical evidence of interference with 
the pregnancy, organ failure, highly elevated tem-
perature, elevated pulse rates, generalized peritoni-
tis or death. 

Data Collection
Postabortion care providers are the data collectors for 

this methodology. They are trained in the methodology 

and data collection techniques and are responsible for 

recording information in a standardized data-capture form 

over a predetermined period of consecutive days. Each of 

the participating facilities requires 1–3 health care provid-

ers (depending on caseloads) to attend training sessions 

on data abstraction. For all women who are treated for 

postabortion complications at the facility over a 2–4 week 

period, the trained providers are expected to record the 

women’s diagnosis, treatment, and social and demo-

graphic information in addition to carrying out their usual 

responsibilities in the health facility. 

Information on all abortive outcomes of pregnancies 

of less than 22 weeks’ gestation—both spontaneous 

and induced—are collected at the sites; these spontane-

ous and induced abortions include diagnoses of incom-

plete, missed, inevitable, complete and septic abortions. 

Data-capture forms have varied but most often contain 

questions associated with standard patient demographic, 

reproductive and contraceptive history; the symptoms that 

led her to the facility; and their clinical management. The 

flow of the data-capture form approximates the continuum 
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a major endeavor. 

In many countries, postabortion care services are 

highly subsidized and findings from PMM studies conduct-

ed to date confirm that women with the most severe mor-

bidity—who are especially likely to be poor—likely seek 

free or low-cost care in public-sector hospitals as opposed 

to private health facilities. The severity of complications 

further affects the type of health facility women come 

to: Substantial program efforts have been launched in 

health centers and a large proportion of women with mild 

symptoms seek care there, reflecting the contribution of 

less severe morbidity to national estimates of morbidity 

treated in all types of facilities. 

Ethical Issues
In the cases of Cambodia, Kenya and Ethiopia, no in-

formed consent was requested of women seeking posta-

bortion care. Although each woman had a data collection 

form, no medical records were accessed and no names 

were included on data extraction sheets, so women could 

not be identified in any way. Data extraction sheets were 

meant to capture absolute counts of key clinical pieces of 

information. Yet, with each subsequent application of the 

method, researchers have become interested in obtain-

ing more detailed information from patients beyond the 

simple synopsis of clinical management. Examples of this 

type of information are a more thorough reproductive his-

tory, including contraceptive use at the time of pregnancy; 

social and demographic information, particularly on educa-

tion and poverty; and a question assessing whether the 

woman had done something to interrupt her pregnancy. 

This last question was not asked in Kenya to avoid expos-

ing women to the risk of prosecution for breaking the law, 

but was asked in Cambodia and Ethiopia where the abor-

tion laws are less restrictive; although the 2000 South Afri-

can study could have asked women this direct question, 

none of the study publications indicate that it did so. 

Data Quality Concerns
The prospective nature of the data is a strong advantage 

of this methodology, since a prospective design avoids 

relying on estimates from interviews or incomplete medi-

cal records. Also, having providers themselves be data col-

lectors is an asset in this highly specialized area of clinical 

care, especially given the ongoing dissent over appropriate 

terminology for diagnoses and classifications of abortive 

outcomes. These strengths can be further improved with 

good training on data collection techniques, strong super-

vision and continuous follow-up during the data collection 

period. 

The most common critique of the methodology is the 

possibility that data collectors are unable to complete the 

of care offered to women. The data are weighted (to ac-

count for sample design and the duration of the data col-

lection period) and yield national estimates of admissions 

for postabortion (spontaneous and induced) complications 

for the sectors where data have been collected.  

Sampling and Sample Considerations 
The studies conducted in South Africa (the 1994 study 

and its validation, and the 2000 study), Kenya (in 2002), 

Cambodia (in 2005) and Ethiopia (in 2008) used different 

sampling strategies, including simple random sampling, 

probability proportionate to size and multistage cluster 

sampling, as identified in Table 2. Samples were drawn 

from the public sector only, with the exception of the Ethi-

opian sample, which also included private facilities. The 

Cambodian and Ethiopian studies included hospitals and 

health centers; all other studies were limited to hospitals 

only. The only validity study conducted to date, the study 

in South Africa, used medical records to verify and review 

prospective records collected by providers in the 1994 

study. Three studies (the ones done in Cambodia, Kenya 

and in South Africa in 2000) used a 21-day data collection 

period; the 1994 South Africa study used a 14-day data 

collection period, and the Ethiopia study was based on a 

28-day period. Although this chapter discusses morbidity 

from incomplete miscarriages and unsafe induced abor-

tions, the study design in Cambodia and Ethiopia allowed 

for data to be collected on legal abortions performed in 

the sampled facilities. It also counted instances where 

women requested an elective abortion and had to be 

referred elsewhere because the facility either lacked the 

necessary expertise to perform an abortion or the adminis-

trative approval to do so.

The PMM requires a significant investment in time and 

resources, as well as the support of the facilities and data 

collectors to ensure forms are completed for all possible 

abortion patients. In large hospitals, postabortion admis-

sions can occur in as many as three wards, 24 hours per 

day, adding further complexity for busy data collectors. 

Estimates of abortion outcomes are limited to sectors and 

facility types included in the study design, and each sector 

or facility type adds another layer of difficulty to the data 

collection process in terms of identifying or listing all facili-

ties, establishing inclusion criteria for postabortion care 

provision and selecting the appropriate sampling fraction.

As such, it is necessary to know enough about the 

context and environment of postabortion care to make 

satisfactory study-design decisions. For instance, a 

substantial portion of postabortion care is provided in the 

private sector, yet recordkeeping of such care is especially 

likely to be incomplete, which makes listing the universe 

of private facilities providing postabortion care in a country 
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more than twice that value in Cambodia—867 cases per 

100,000 women of reproductive age. The country patterns 

in ratios of treated postabortion complications per 1,000 

live births were similar to the patterns in rates, with the 

ratio being highest in Cambodia—93 per 1,000 live births 

versus 44 in South Africa and 19–20 each in Ethiopia and 

Kenya, respectively. Again, the comparability of these data 

is limited by the different sampling strategies and types 

of facilities included in the four countries. Noting the high 

utilization of health centers for postabotion treatment in 

Cambodia, it is possible that annual incidence is lower 

in Kenya and South Africa because health centers were 

not included in those two African countries; Cambodia’s 

annual measures are similar to Ethiopia’s, where all types 

of facilities were included. The exclusion of the private 

sector may also have an impact in countries where a 

significant proportion of postabortion care is provided in 

that sector. When coverage of other types of facilities 

is included, such as primary level and private facilities, a 

more comprehensive picture of the national situation is 

achieved. 

Self-Reported Induced Abortions
In the 1994 South Africa study and in Ethiopia and in Cam-

bodia, women’s self-reports of having attempted to inter-

rupt the pregnancy were used in addition to the provider’s 

assessment of the woman’s symptoms and diagnosis. 

The incorporation of women’s own reports was deemed 

unethical in Kenya for fear of identifying women and put-

ting them at risk of arrest for attempting an abortion. As 

mentioned earlier, although the 2000 South African study 

could have asked women this direct question, none of the 

study publications indicate that it did so.

In the 1994 South African study, before the liberaliza-

tion of the abortion law in 1996, postabortion patients 

were directly asked if they had had an induced abortion. 

Only a small proportion, 3.4%, indicated to providers that 

they had, compared with clinicians’ opinions that 15% 

had “certainly” and 41% had “probably” had an induced 

abortion, according to the original WHO algorithm using 

only clinical symptoms and contraceptive behavior. The re-

searchers who conducted the 1994 study concluded that 

most women who had had an induced abortion had been 

unwilling to acknowledge it and that one-third of the cases 

that providers felt were “certainly induced” would have 

been missed had they relied on women’s own reports. 

In the applications of the method in Cambodia and 

Ethiopia, countries where legal restrictions on abortion 

had recently been lifted, 37% of all women who pre-

sented with complications reported that they had at-

tempted to interrupt the pregnancy, compared with only 

14% in Ethiopia; both proportions likely under represent 

data extraction forms for every case, particularly during 

weekends, evenings or heavy caseload times—when 

large numbers of women present in several wards at 

once and hospitals tend to be understaffed. Since data 

are most often weighted, each omission is amplified by 

its absence and the longer data collection periods of three 

to four weeks could further increase this underreporting. 

A number of safeguards have been used or suggested to 

minimize this weakness. In some cases, providers have 

trained others at their facilities to assist them. Where 

accurate records are kept, data extraction sheets are 

checked against hospital logs or admitting registers and 

simple tallies have been proposed to allow for adjust-

ment during the analysis phase. Most recently in the 

Ethiopia study, PMM results were compared with provider 

estimates from another survey (Health Facilities Survey, 

described in Chapter 6 and a mean of the two types of 

data was taken and used to estimate national incidence of 

treated complications. 

Morbidity Results in the Four Country Studies
Table 3 presents the results of the four PMM studies 

along with some key demographic background informa-

tion. The pattern of morbidity from abortions and miscar-

riages was distinctly different in Cambodia compared with 

that in the other three countries: Morbidity in Cambodia 

tilted toward the moderate and severe, whereas the ma-

jority of cases in the other countries were low morbidity. 

For example, 42% of postabortion cases qualified as high 

morbidity in Cambodia, compared with just 28% and 10% 

in Kenya and South Africa, respectively.

In Cambodia, one of two countries for which data from 

both hospitals and health centers are available, health 

centers treated a higher proportion of women with high-

severity complications than hospitals did (not shown). In 

fact within Cambodian health centers, a higher propor-

tion of women presented with high-severity complica-

tions than with low- or moderate-severity complications. 

Overall, Cambodian providers in public health centers 

cared for slightly more than 80% of all postabortion cases 

treated; even though health centers averaged a small 

number of cases per facility (range: 0–14; mean: 1–2 

cases for small and large health centers), the large propor-

tion of Cambodian cases seen in health centers seems to 

indicate that they are the first source of care for women in 

this country. By comparison, in the only other country with 

health center data, Ethiopia, only 53% of all cases were 

treated in public health centers.

The annual incidence of postabortion complications 

treated in public-sector facilities was similar in South 

Africa and Kenya (362 cases per 100,000 women and 

303, respectively). It was 349 per 100,000 in Ethiopia but 
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facility. This situation requires sensitivity analyses to pro-

duce upper and lower estimates because it is not possible 

to know from the present methodology the proportion of 

abortion seekers who went on to obtain an abortion in or 

outside a health facility after their initial denial.

High Policy Relevance of Morbidity Data
In their 1997 paper, “Methodological issues in the South 

African incomplete abortion study,” Rachel Jewkes and 

coauthors defended the morbidity severity classification 

as a useful tool to describe and monitor postabortion 

complications in the national health system. In prior stud-

ies, they described the clinical management of abortion 

cases and treatment costs by complication severity (Kay 

et al. 1994; Rees et al. 1997). In a subsequent study, they 

assessed the impact of legislative change on national 

abortion morbidity patterns (Jewkes et al. 2002).

The PMM facilitates policy-relevant findings because 

it calls for extensive involvement of Ministries of Health 

in the preparation, implementation and dissemination of 

the findings. This positive ministry involvement occurred 

in all four countries where the method has been applied 

on a national level. Each study had clear objectives—to 

improve public policy or improve clinical care. In South 

Africa, the methodology was used twice in a six-year 

period and was thus able to document positive changes 

in abortion-related morbidity after liberalization of the 

abortion law. In Kenya, researchers hoping to bring about 

reform in the country’s highly restrictive law were able to 

document the considerable personal and financial cost of 

widespread abortion morbidity and mortality. In Cambodia, 

the objectives were somewhat different; having watched 

the implementation of the 1997 abortion law stall, Ministry 

of Health officials felt it was important to bring new at-

tention to the issue in order to convince public officials, 

health care providers and the general public that the topic 

required higher priority on the national agenda.  

National policymakers interested in promoting bet-

ter access to higher quality abortion services need more 

information on the cost of treating complications from 

abortions, particularly those that result from unsafe abor-

tion. To the extent that PMM data primarily reflect morbid-

ity from induced abortions, they are useful for national 

policy considerations, since they illustrate the demand for 

abortion-related care and the resources wasted in treating 

complications that could have been saved with access to 

safe abortion services. Although the PMM has been used 

only once to develop national cost estimates, in South 

Africa, more refined cost estimates with the methodology 

are certainly possible. The detailed information on clinical 

management and treatment allow for a more precise mod-

el of resource allocation and care at each type of facility. 

the true proportion. Research on abortion stigma has 

repeatedly shown that women underreport their induced 

abortions (Rossier 2003), although some studies indicate 

that women are more likely to report abortion attempts to 

their health providers than to survey interviewers (Fetters 

2008). The higher rate of disclosure in Cambodia than in 

Ethiopia could be a result of comparatively less societal 

stigma regarding abortion in Cambodia. The legal status of 

the woman’s behavior was not in question; there is no evi-

dence or record of prosecution for performing or obtaining 

an abortion in Cambodia during the past decade. It is also 

possible that the provider’s gender and professional train-

ing could have made a difference in the rate of disclosure 

in Cambodia. In all settings, however, the wording and 

administration of the question on whether a woman had 

attempted to interrupt her pregnancy should take into 

account the relative weight of abortion stigma in a society, 

the status of the law, the conditions of care-seeking be-

havior and local methods of inducing abortion. 

Strengths of the Method
Flexibility of the Instrument: Incorporating Items on  
Elective Procedures

After the law changed in Ethiopia and Cambodia, the 

instrument allowed for additional questions on the provi-

sion of both legal induced abortions and referrals to other 

health facilities for care if the provider was unable to treat 

the woman. In total, providers reported performing 6,976 

legal terminations in Ethiopia and 178 in Cambodia. Al-

though we lack comparable data for Ethiopia, for Cambo-

dia, we know that only 59% of all women who requested 

a legal termination actually received one. The proportion of 

women who requested an elective termination but were 

sent away to likely obtain a procedure elsewhere—41%—

makes a strong statement about the inadequacy of cur-

rent care: This high referral rate shows that many health 

centers and some hospitals lacked the technical expertise 

or government authority to perform abortions. Referrals 

for abortions are especially troublesome because women 

who are turned away may choose an unsafe abortion out 

of desperation or delay obtaining a safe abortion until the 

second trimester, which increases the procedure’s risks, 

complexity and cost.

This important information on the proportion of 

women who were unable to receive a legal abortion when 

they requested one has valuable policy implications. It 

shows the extent to which women’s abortion needs are 

not being met and illustrates how government providers 

might be complicit in perpetuating the problem of unsafe 

abortion. However, we caution that the numbers of refer-

rals for care elsewhere may be duplicate entries; each 

woman referred could enter the sample again at another 
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1)  the annual number of women who seek care for 

complications of induced abortions in facilities (often 

estimated from the responses of key informants in a 

Health Facilities Survey); and

2)  the proportion of all women who have an induced 

abortion who will either not develop serious complica-

tions or who do but do not seek care at a formal medi-

cal facility (estimated from responses to a survey of 

health professionals who are knowledgeable about the 

safety conditions of abortion in their country).

While the use of the PMM provides detailed evidence 

for the first piece of information, researchers need to 

either use a Health Professionals Survey (HPS) or put for-

ward more innovative ways to estimate the second piece 

of information. Responses to the HPS generate the multi-

plier, or the proportion of women having induced abortions 

who do not develop complications, or who do but do not 

seek care at all or who seek care outside of facilities. This 

inflation factor needs to be applied to the morbidity data to 

generate the total incidence of induced abortion in a given 

country. While specific policy objectives may motivate 

study inception, increasing international comparability and 

evidence on national abortion incidence requires gathering 

further information such as the proportion of women who 

do not seek medical care after an unsafe abortion and the 

proportion of complications due to miscarriage, to allow 

estimation of induced abortion on a national level.

Unstandardized Terminology for Abortion Symptoms 
The type of data abstraction that the method relies on 

is impossible to perform retrospectively. While interna-

tional standards of recordkeeping are improving in each 

of these countries, much of the improvement in Kenya, 

Ethiopia and Cambodia has been limited to tertiary-care 

centers. The use of diagnostic codes for treatment of 

complications from induced abortion is still uncommon in 

many facilities and health systems around the world.  This 

shortcoming becomes even more crucial if new types 

of facilities collect data prospectively and data collectors 

have limited gynecological experience. Such providers, 

who may be unfamiliar with abortion morbidity, may re-

quire longer data collection training. Indeed, even though 

sampling a greater variety of midlevel providers at both 

private and primary health facilities will produce a more 

complete count of postabortion complication cases, doing 

so will require more substantial efforts to ensure data 

quality among nonphysician providers in lower-level facili-

ties. Rigorous training and supervision of the data collec-

tors is essential to ensure data quality.

These calculations require additional data to be collected 

to calculate a cost-per-case estimate, which has thus far 

been done in South Africa only (Kay et al. 1997). Work is 

also underway to develop these estimates in Ethiopia.

Flexible, Easily Adaptable Design
In the most recent application of the method, in Ethiopia, 

investigators initiated a collaborative effort to expand the 

study design to apply the AICM (described in Chapter 6) 

along with the PMM. Incorporating the AICM, which uses 

the numbers of women receiving treatment for complica-

tions to calculate the proportion of those who develop 

complications but do not require medical treatment or 

who need treatment but do not obtain it, provides unique 

opportunities to triangulate methods to estimate the inci-

dence of postabortion cases, as well as the incidence of 

induced abortion on a national scale. 

Limitations
Subnational Coverage of Facilities
To date, the method has focused primarily on the public 

sector, with private-sector data being collected in just a 

single country (Ethiopia). As a result, the PMM gives low-

er priority to coverage in private health facilities and those 

run by nongovernmental organizations. However, doing so 

would produce more comprehensive national estimates. 

Yet sampling private facilities is likely to be problematic, 

as some practitioners have warned that compliance and 

validity would be difficult to achieve without a govern-

ment mandate to participate, such as a directive from the 

ministry of health. 

Omission of Cases Not Treated in Formal Facilities
The design accounts only for those postabortion complica-

tions that reach formal facilities. The methodology does 

not provide data on postabortion complications that are 

treated outside the formal medical system, which is a 

major limitation in countries that have highly restrictive 

laws. For example, in Guatemala, Mexico, Pakistan, Peru 

and Uganda, an estimated 15% of women who have an 

unsafe abortion develop complications but do not receive 

facility-based treatment for them (Singh et al. 2009).

Inability to Calculate Incidence Based on Morbidity 
Collecting information on patients treated for postabortion 

complications has also been used to estimate overall na-

tional levels of induced abortion, once complications from 

miscarriages are removed from the data (Singh and Wulf 

1994; Singh et al. 1997; Henshaw et al. 1998; Singh et al. 

2005; Juarez et al. 2005; Singh et al. 2006). Two pieces of 

data are required to complete this calculation: 
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Researchers in South Africa found that abortion mor-

tality and severe morbidity decreased after the procedure 

was legalized there in 1996 (Jewkes et al. 2002; Jewkes 

and Rees 2005). Overall, the number of cases of abortion 

complications did not change between 1994 and 2000, 

but the severity of those complications diminished, a 

likely result of increased community awareness and use 

of misoprostol (Jewkes et al. 2002; Jewkes et al. 2005). 

However, as women’s knowledge of and access to miso-

prostol grows, assumptions about the proportion who will 

need but will not seek care in a health facility becomes an 

elusive, moving target (Singh and Wulf 1993; Singh and 

Wulf 1994). It is likely that even in places where abor-

tion is legal, the stigma still attached to it will continue to 

drive poor women to induce their own unsafe abortions to 

avoid seeking out providers and paying high fees for legal 

services. 

Other Problems with the Instrument Classifying Morbidity
A good translation of the data form is imperative and 

medical terminology should be eliminated where possible 

to improve understanding across languages and cultures. 

Concerns have been raised about the wording of the 

diagnoses, use of the terms sepsis and peritonitis, and 

use of elevated temperature as a proxy for sepsis. In Cam-

bodia, the terms “offensive products of conception” and 

“foreign body” were not well understood in either English 

or Khmer, and in Ethiopia, some questioned the diagnosis 

of “missed and inevitable abortion.” These issues remain 

and have only been superficially addressed; using simpler 

terminology in the instrument may help avoid confusion 

before it presents in the field. 

The Cambodian findings raise questions about the 

classification of postabortion morbidity severity. Forty-two 

percent of postabortion cases qualified as high morbidity 

in Cambodia, compared with just 10% in South Africa and 

27–28% in Kenya and Ethiopia. The variable results of this 

study design raise many questions about care-seeking be-

havior that can only be determined by community-based 

surveys on abortion. However, few surveys of this type 

have been conduced in Cambodia and none corresponded 

to the time period of the PMM. The higher prevalence of 

severe morbidity in Cambodia can stem from the more 

widespread use of less safe abortion procedures and 

medications used by paraprofessionals and by women 

themselves, or by Cambodian women delaying care 

longer than other women (and thus presenting in poorer 

condition). In addition, the inclusion of health centers in 

the Cambodian sample might have driven the increase 

in high-morbidity cases by capturing more women with 

severe morbidity from relatively more remote areas. 

Inconclusiveness of Fever as a Symptom of Morbidity
More consideration needs to be given to the relevance of 

elevated temperature as an individual morbidity character-

istic. Initially, fever or high temperature was indicative of 

infection which is often, although not always, symptom-

atic of invasive methods of unsafe abortion. As one of the 

few objective criteria used in the classification of symp-

toms, the use of temperature is critical in the morbidity 

classification system. A very high temperature (at 38 

degrees Celsius or higher) alone will classify the severity 

of a woman’s symptoms as high, and fever alone caused 

much of the difference in the proportion of cases present-

ing with high morbidity in the Kenyan and Cambodian 

studies: Among women with documented temperatures, 

just 6% of Kenyans reached the threshold of 38 degrees 

Celsius, compared with 36% of Cambodians. (The South 

African studies did not report temperature as a symptom.) 

The method’s results could be improved with stronger 

guidelines that standardize when a temperature should 

be taken (e.g., upon admission or after stabilization) and 

refinement of the high-severity criteria to include at least 

two documented high-temperature readings.  

Unknown Contribution of Misoprostol
One possibility for the higher proportion with fever in 

Cambodia is the greater likelihood of the use of prosta-

glandins, such as misoprostol. Although side effects of 

misoprostol vary widely with the drug’s dosage, gesta-

tional age of the pregnancy and route of administration, 

research has found that fever and chills are common and 

have been reported in 28–72% of women (Faundes et 

al. 2007). However, nothing has been documented about 

the size of the temperature spikes or other side effects of 

nonrecommended misoprostol regimens. While Cam-

bodian women are known to use pharmaceuticals from 

neighboring countries along with traditional methods to 

induce an abortion (Long et al. 1997; Long and Ren 2001; 

Lester 2003; Hemmings and Rolfe 2008), little is known 

about the safety and efficacy of those methods. In Cam-

bodia, among the 37% who reported that they had tried 

to interrupt their pregnancy, 40% had done so with the 

assistance of a drug seller. 

In the long run, better knowledge among women 

about the availability of less damaging and possibly more 

effective abortion methods, such as misoprostol and other 

labor-inducing hormones, will likely decrease the percent-

age of women requiring care in health facilities. Increases 

in women’s knowledge about and use of pharmacologi-

cal agents to induce bleeding have been hypothesized 

to decrease high-severity complications (Singh and Wulf 

1994; Jewkes et al. 2002; Jewkes et al. 2005; Grimes et 

al. 2006).
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Further use of the PMM methodology requires 

accompanying validation studies to explore possible 

underreporting and solutions to address it. Validation of 

this methodology using multiple methods is important 

to refine estimates and projections as well as improve 

the methodology itself. The South Africa validation study 

examined six facilities and systematically scrutinized the 

findings. That work has proven to be valuable in shap-

ing subsequent applications of the methodology. Further 

exploration of the validity of PMM findings is necessary to 

improve the rigor of the method. 

The use of sensitivity analyses to assess the classifi-

cation of morbidity severity based on treatments rather 

than symptoms, as was done in Nepal (see box), should 

be tested further. This innovation could decrease costs, 

produce reliable estimates for resource use, extend pos-

sibilities for longitudinal data collection in facilities with 

good records and improve the cultural appropriateness of 

the methodology.  

Conclusion
The measurement of postabortion complications is 

necessary to inform policy efforts to address the problem 

of unsafe abortion and the national resources that are 

invested in postabortion care. Measurement of the extent 

of induced abortion is also important to evaluate family 

planning efforts, understand fertility dynamics and contra-

ceptive failure rates, and disaggregate the proximate de-

terminants of fertility. To the extent that the data provided 

through the PMM primarily reflect morbidity from induced 

abortion rather than from miscarriages, the method can be 

adapted to contribute to validating methods of estimating 

incidence and provide an overall better understanding of 

the magnitude and burden of unsafe induced abortion.

Problems with the Instrument Measuring Mortality 
Abortion mortality estimates have proven difficult to calcu-

late reliably from the PMM due to its short data collection 

period. In each of these country studies, the instrument is 

assumed to miss deaths that went undetected as being 

caused by abortion at the sampled facilities or women 

who died before reaching a facility for care. Fewer mater-

nal deaths were identified in study facilities in South Africa 

and Cambodia than in Kenya, a finding perhaps related to 

less invasive methods being used by South African and 

Cambodian women and better postabortion services in 

general or access to them in those two countries. The re-

sults were also consistent with a lower annual case fatal-

ity rate for abortion complications in government facilities 

in Cambodia than in Kenya (0.06% vs. 0.87%; case fatality 

data are unavailable for South Africa). The case fatality rate 

in Ethiopia of 0.63% is similar to that for Kenya. 

Recommendations for Future Use of the PMM
In the future, it is important to include all categories of 

health facilities involved in the provision of postabortion 

care or to somehow adjust for their omission to estimate 

postabortion complications on a national level. Including 

additional sectors or strata in the prospective data col-

lection will produce a more complete national estimate, 

particularly in groups of facilities whose caseloads vary 

widely, since one-time caseload estimates made by ex-

perts can be less reliable. However, data collection efforts 

among the generally less compliant and less motivated 

private-sector providers will take innovation and persis-

tence to minimize the likelihood of underreporting. 

The criteria for high morbidity could be improved by 

increasing the threshold to at least two symptoms from 

at least one symptom. For example, with the threshold 

of just one, the sole presence of elevated pulse, elevated 

temperature or generalized peritonitis may not be enough 

on its own to objectively and positively determine high 

morbidity. On the other hand, the single criterion of elevat-

ed temperature alone could overestimate high morbidity 

in an environment with endemic malaria or high levels of 

suspected use of misoprostol to induce abortion. With the 

exclusion of death, each of the high-morbidity symptoms 

(e.g., shock, evidence of a foreign body, high temperature, 

high pulse, generalized peritonitis or organ failure) is often 

and should be present to confirm the severity of the case. 

As techniques of inducing abortion become less invasive 

around the globe, symptoms associated with unsafe in-

duced abortion should become less severe: The increased 

use of manual vacuum aspiration, decreased use of sharp 

curettage and more widespread knowledge and result-

ing use of medication abortion are all likely to continue to 

decrease abortion morbidity worldwide. 
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Retrospective Data on Postabortion Treatment in Kathmandu, Nepal

Researchers conducted a retrospective, medical- 
chart review of women admitted to the largest 
obstetric care hospital in Nepal for complications from 
abortion from April 2000 through December 2007. 
Nearly 20,000 obstetric and 3,600 gynecological cases 
are admitted annually, with more than 40 deliveries 
each day, on average. In March 2004, two years 
after the law changed to allow elective terminations, 
the hospital’s services expanded to include a 
comprehensive abortion care facility. Review and 
abstraction of charts was initiated in March 2007 and 
is ongoing.

All patient charts for women treated for gyne-
cological problems were screened for eligibility. These 
included charts for women presenting to all parts of 
the hospital, including the emergency department, 
postabortion care unit and gynecology and obstetric 
departments; maternal and neonatal deaths were also 
recorded. To determine eligibility, diagnostic fields 
were reviewed and all spontaneous and induced 
abortion cases (threatened, inevitable, incomplete, 
complete and septic) were abstracted. When the 
diagnostic field did not specify abortion but included 
a diagnosis or treatment suggestive of pregnancy 
loss, other fields such as history and operation record 
were also reviewed. In addition, cases with surgical 
treatments highly suggestive of abortion, such as 
repair of uterine perforation, were abstracted even 
when the term “abortion” was not used. Finally, in 
cases of questionable eligibility, a senior Obstetrician/
Gynecologist or senior nurse involved in postabortion 
care at the hospital reviewed the chart to make a final 
determination. All charts screened for eligibility were 
entered into a study registry, and all eligible cases  
were abstracted using a standardized form.

In addition to using the symptom severity index 
of Jewkes et al., the investigators, together with 
clinicians with experience in treating abortion 
complications in developing-country settings, 
developed a second measure of severity. This second 
measure replicated the low-, moderate- and high-
morbidity categorization with treatments rather than 
with clinical symptoms. For example, cases coded 
as low-severity were those treated conservatively 
with manual vacuum aspiration (MVA), repeat MVA, 
referral to an abortion provider (post 2004), dilation 
and curettage (D&C)/dilation and evacuation (D&E), 
or repeat D&C/D&E. Moderate-severity cases were 
those receiving intravenous fluids, tetanus toxoid 
inoculation and/or antibiotics administered orally (or 

rarely, intramuscularly). (For example, difficulties 
assessing the seriousness of infection posed by the 
Jewkes criteria were addressed by distinguishing 
between orally and intravenously administered 
antibiotics.) High-morbidity cases were those that 
underwent surgery; received intravenous antibiotics 
and/or a blood transfusion; and/or spent time in the 
maternal intensive care unit. In this study, cases 
of complications were identified as complications 
from an induced abortion if an induced abortion was 
documented in the chart. (Some induced abortions 
were noted in the chart as having been self-reported, 
others were noted by the physician and may have 
been based on clinical opinion rather than direct 
evidence, as when a foreign object or injury from 
instrumentation was documented.)

Agreement between the two severity measures 
was moderate (Kendall’s Tb = 0.26); 318 cases were 
categorized as high morbidity by both measures. A 
high proportion of the high-morbidity cases in the 
treatment index were classified as low morbidity in 
the symptom index, but a small proportion of the 
cases coded as high morbidity in the treatment index 
were coded as low morbidity in the symptom index. 

Measurement error and misclassification bias 
are known to be substantial in abortion research. 
The quality of data abstracted from medical charts 
is directly affected by the completeness of clinical 
recordkeeping, the organizational systems for chart 
storage, the physical characteristics of the chart-
storage system, and the resources and skills of the 
research staff involved in chart abstraction. However, 
the influence of missing data on the classification of 
patients is unlikely to be random and missing chart 
data likely indicates a lower morbidity classification.

The treatment-based measure is recommended 
for retrospectively capturing data and classifying 
morbidity based on information that is routinely 
recorded in medical records and thus can be used 
where good recordkeeping exists. The collection 
of treatment data is more sensitive to variations in 
medical practice and institutional protocols, and holds 
potential for future replication. However, it is likely 
less useful in facilities, such as health centers, where 

recordkeeping is incomplete or nonexistent. 

Adapted from Henderson J et al. 2007
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TABLE 1. Clinical typology for classification of abortion complication severity

*Does not include physical evidence of misoprostol tablets. Source: Adopted from Rees et al. 1997.

TABLE 2. For five applications of the PMM, elements of the study design, data collection process and 
legal status of abortion

Note: u = unavailable.

TABLE 1. Clinical typology for classification of abortion complication severity
Level of severity Criterion 
Low (requires all criteria) Temp. < 37.3 degrees Celsius 

No clinical signs of infection 
No system or organ failure 
No suspicious findings on evacuation 

Moderate (requires ≥1 criterion) Temp. 37.3–37.9 degrees Celsius 
Localized peritonitis (tender uterus, 
discharge) 
Offensive products of conception 

High (requires ≥1 criterion) Death 
Shock 
Evidence of foreign body or mechanical 
injury* 
Organ or system failure 
Temp ≥38 degrees Celsius 
Pulse > 119 beats/minute 
Generalized peritonitis 

*Does not include physical evidence of misoprostol tablets. Source: Adopted from Rees et al. 1997. 
 

TABLE 2. For five applications of the PMM, elements of the study design, data 
collection process and legal status of abortion 
Element South Africa 

1994

South Africa  

2000

Kenya 

2002

Cambodia 

2005

Ethiopia

2008
Legal status of 
abortion 

Severely 
limited 
abortion 
access for 
most South 
Africans 

On request 
through 12 
weeks. Some 
restrictions after 
12 weeks 

Legal only to 
save the life of 
the woman 

On request 
through 12 
weeks. Some 
restrictions 
after 12 weeks 

Allowed In 
cases of rape, 
incest, 
physical or 
mental 
disabilities, to 
preserve a 
woman’s life or 
health, or if a 
woman is 
physically or 
mentally 
unprepared for 
childbirth 

Sampling strategy Simple 
random 
sampling 

Probability 
proportionate to 
size  

Multistage 
cluster 
sampling 

Probability 
proportionate 
to size 

Stratified 
random 
sampling 

No. of public 
hospitals 

56 47 143 71 90 

No. of public health 
centers 

0 0 0 115 158 

No. of private 
facilities 

0 0 0 0 96 

Duration of data 
collection (days) 

14 21 21 21 28 

% of postabortion 
patients who self-
reported an 
induced abortion 
attempt  

3 u u 37 14 
 

Note: u = unavailable. 
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TABLE 3. Selected contextual variables and results of recent PMM studies conducted in South Africa, 
Kenya, Cambodia and Ethiopia

*Ages 15–49 for all countries except South Africa, where reproductive age is defined as 12–49. Note: u = unavailable. Sources: South Africa—Jewkes 
et al. 1997 and 2002. Kenya—for population numbers: Gebreselassie et al. 2005 for MMR: Central Bureau of Statistics (CBS) [Kenya], Ministry of Health 
(MOH) [Kenya] and ORC Macro, Kenya Demographic and Health Survey 2003, Calverton, MD, USA: CBS, MOH and ORC Macro, 2004. Cambodia—for 
population numbers: see Fetters et al. 2008; for MMR: National Institute of Public Health, National Institute of Statistics [Cambodia] and ORC Macro. 
Cambodia Demographic and Health Survey 2005, Phnom Penh, Cambodia and Calverton, MD, USA: National Institute of Public Health, National Institute of 
Statistics and ORC Macro, 2006. Ethiopia—for population numbers: Federal Democratic Republic of Ethiopia Population Census Commission, Summary and 
Statistical Report of the 2007 Population and Housing Census—Population Size by Age and Sex, Addis Ababa, Ethiopia: Population Census Commission, 
2008; for MMR: Central Statistical Agency (Ethiopia) and ORC Macro, Ethiopia Demographic and Health Survey, 2005, Addis Ababa, Ethiopia: Central 
Statistical Agency; and Calverton, MD, USA: ORC Macro, 2006.

TABLE 3. Selected contextual variables and results of recent PMM studies 
conducted in South Africa, Kenya, Cambodia and Ethiopia 
Variable South Africa

2000
Kenya
2002

Cambodia
2005

Ethiopia
2008

No. of women of reproductive 
age* 13,478,000 6,895,000 3,644,327 16,582,708
Total no. of births 1,106,000 1,088,102 340,470 2,964,323
Maternal mortality ratio (MMR) 
(maternal deaths per 100,000 
live births) 340 414 472 673

Percentage distribution of 
postabortion (spontaneous and 
induced) admissions by 
severity of morbidity 

(N=761) (N=809) (N=629) (N=1,932)

Low 72% 56% 28% 59%
Moderate 18% 16% 30% 14%
High 10% 28% 42% 27%
Total 100% 100% 100% 100%

Sector Public Public Public Public and private
Projected no. of annual 
admissions for treatment of 
postabortion (spontaneous and 
induced) complications 49,653 20,893 31,579 57,964
Annual incidence of 
postabortion (spontaneous and 
induced) complications (per 
100,000 women) 362 303 867 349
Ratio of admitted postabortion 
complications (per 1,000 live 
births) 44 19 93 19.6
No. of maternal deaths in 
sampled facilities during study 
period 1 7 1 7
Case fatality rate u 0.87% 0.06% 0.63%(hospitals only)
*Ages 15–49 for all countries except South Africa, where reproductive age is defined as 12–49. Note: u = unavailable. 
Sources: South Africa—Jewkes et al. 1997 and 2002. Kenya—for population numbers: Gebreselassie et al. 2005 for 
MMR: Central Bureau of Statistics (CBS) [Kenya], Ministry of Health (MOH) [Kenya] and ORC Macro, Kenya 
Demographic and Health Survey 2003, Calverton, MD, USA: CBS, MOH and ORC Macro, 2004. Cambodia—for 
population numbers: see Fetters et al. 2008; for MMR: National Institute of Public Health, National Institute of Statistics 
[Cambodia] and ORC Macro. Cambodia Demographic and Health Survey 2005, Phnom Penh, Cambodia and Calverton, 
MD, USA: National Institute of Public Health, National Institute of Statistics and ORC Macro, 2006. Ethiopia—for 
population numbers: Federal Democratic Republic of Ethiopia Population Census Commission, Summary and Statistical 
Report of the 2007 Population and Housing Census—Population Size by Age and Sex, Addis Ababa, Ethiopia: Population 
Census Commission, 2008; for MMR: Central Statistical Agency (Ethiopia) and ORC Macro, Ethiopia Demographic and 
Health Survey, 2005, Addis Ababa, Ethiopia: Central Statistical Agency; and Calverton, MD, USA: ORC Macro, 2006.
 


