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fertility, then a regression equation to predict TARs can be 

set up with easily obtainable data. The simplified equation 

seems to fit developed countries better than developing 

countries, because additional factors (such as traditional 

method use, unmet need for contraception, education, 

urban-rural residence, sexual activity and contraceptive 

use among unmarried women etc.) likely have a stronger 

and more variable impact on abortion in developing coun-

tries than in developed ones. 

Part I. The Residual Technique
Heidi Bart Johnston

Where high-quality data on the proximate determinants 

of fertility are available, the residual method may provide 

an easily implementable technique to indirectly estimate 

rates of induced abortion. Given the inaccuracy of abortion 

data in many areas of the world, the residual estimation 

technique, though not perfect, may provide estimates that 

are both easier to generate and more accurate than exist-

ing ones. However, as described below, the sensitivity of 

the technique to data error limits its applicability.

What Is the Residual Technique?
The residual estimation technique is derived from the 

proximate determinants model of fertility, which is based 

on the concept that all socioeconomic, cultural and biologi-

cal variables that influence fertility work through a limited 

number of factors called the proximate determinants of 

fertility. This model, originally put forward by Davis and 

Blake in the mid-1950s (Davis and Blake 1956), was fur-

ther developed by others, including Bongaarts and Potter 

(Bongaarts 1982; Bongaarts and Potter 1983). The seven 

factors generally regarded as the proximate determi-

nants of fertility are 1) proportion of females married or in 

sexual unions; 2) contraceptive use and effectiveness; 3) 

prevalence of induced abortion; 4) duration of postpartum 

insusceptibility; 5) fecundability; 6) spontaneous intrauter-

ine mortality; and 7) prevalence of permanent sterility.

In an analysis of 41 populations—which included 

samples in the developed and developing world as well 

as historical populations—Bongaarts and Potter (1983) 

determined that marriage, contraception, abortion and 

postpartum insusceptibility explained 96% of the varia-
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Disagreement between contraceptive prevalence and 

fertility often leads researchers and policymakers to as-

sume that abortion is being used as a method of fertil-

ity regulation. But even if abortion is likely contributing 

to fertility decline, the data to accurately describe and 

quantify that contribution are usually missing and thus 

need to be indirectly estimated. Model-based estimation 

techniques are inherently appealing because they make 

use of the expected relationships between abortion and 

existing, widely available data on other determinants of 

fertility. Of course, these model-based techniques are 

highly dependent on the quality of the input data and on 

whether measures of all possible fertility-influencing fac-

tors are available and included. Because of limitations on 

input factors, models provide, at best, an approximation of 

actual abortion rates. Nonetheless, they can be invaluable 

in providing rough estimates of abortion where sources of 

abortion data are sorely lacking or highly unreliable.

This chapter discusses two model-based approaches. 

In Part I, Heidi Johnston presents the residual estimation 

method that rearranges the standard order of the four 

principal proximate determinants of fertility in Bongaarts’s 

model to produce an abortion index, which is then con-

verted to an abortion rate. The method’s clear advantage 

is not having to conduct new research on the highly sensi-

tive topic of abortion; instead, it uses the readily available 

input variables of standard measures from demographic 

and health surveys. The “residual method” has yielded 

mixed results, as it is highly dependent on the quality of 

the data and is very sensitive to error on input variables.  

Charles Westoff then presents a methodological ex-

ercise that is based on the assumption that the high cor-

relation between modern contraceptive use and the total 

abortion rate (TAR) supports use of a regression equation 

to predict abortion incidence. If we accept that abortion 

is the result of the interaction between contraceptive 

(modern) prevalence among married women and total 
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tion in measured fertility. These four factors are called 

the principal proximate determinants of fertility. The small 

remaining amount of unexplained fertility results, in part, 

from the three minor proximate determinants of fertility—

namely, fecundability, sterility and intrauterine mortality—

which are thought to not vary much across countries or 

over time. 

In the proximate determinants of fertility model, the 

total fertility rate (TFR) is estimated as the average total 

fecundity rate (TF) reduced by indices that represent the 

fertility-reducing effects of each of the four principal proxi-

mate determinants:

TFR = TF * CM * CC * CA * CI 

where 

TFR is the average total number of births per woman at 

the end of her reproductive years, if current age-specific 

fertility rates prevail throughout those years;

TF is the average maximum potential number of births 

throughout the reproductive years, which is set at 15.3 

births per woman;

CM is the index for births averted by delayed exposure to 

sexual intercourse; 

CC is the index for births averted by use of contraception;

CA is the index for births averted by induced abortion; and

CI is the index for births averted by postpartum 

insusceptibility.

The indices generated have values ranging from 0 to 

1. An index with a low value indicates that the determi-

nant has a strong fertility-inhibiting effect; an index with a 

high value implies the determinant has a minimal fertility-

inhibiting effect. So an index with a value of 0 suggests 

all fertility is prevented by the particular behavior, and an 

index with a value of 1 suggests that the represented 

behavior causes no reduction in fertility.

By rearranging the proximate determinants of fertil-

ity model, the index of abortion can be calculated as a 

residual, whereby CA = TFR / (TF * CM * CC * CI). The 

fertility-reducing effects of abortion are thus represented 

as an abortion index (Table 1, see all tables, figures and 

appendices at the end of the chapter). As with the indices 

designating the other principal proximate determinants of 

fertility, the index of abortion should have a value ranging 

from 0 to 1. However, with real data, a residual estimate 

of the index could exceed 1. 

Two major sources of error could influence the residual 

estimates. The first is error in the data that are needed to 

generate the indices representing the fertility-reducing ef-

fects of the principal proximate determinants. The second 

is error from neglecting to account for the effects of the 

minor proximate determinants in the model. If fecund-

ability, sterility or intrauterine mortality has a strong and 

varying influence on fertility, the effect of the influential 

determinant or determinants should be included in the 

model as a variable. The value of TF, the average total fe-

cundity rate of a population in the absence of any fertility-

reducing effects of the principal proximate determinants, 

would also have to be adjusted accordingly. However, 

Johnston and Hill (1996) demonstrated that these minor 

proximate determinants do not have a consistent effect 

on the residual estimate. TF has been estimated at 15.3 

lifetime births, but is expected to vary from 13 to 17, 

depending on the effects of the minor proximate determi-

nants. Furthermore, residual methods of estimation are 

extremely sensitive to over- or underestimation of contrib-

uting values. Data error or absence of influential determi-

nants of fertility could strongly influence the accuracy of 

the resulting abortion estimate. 

Estimates of induced abortion generated from the 

residual method are presented in multiple forms—as a 

fertility-reducing index (CA); an abortion rate per 1,000 

women per year; and a TAR, which is similar to the total 

fertility rate, as it represents the number of abortions an 

average woman would have if she had abortions at the 

current rate throughout her reproductive lifetime. The 

abortion index can be used to calculate the TAR using the 

equation originally presented by Bongaarts and Potter but 

rearranged, whereby TAR = ((TFR/ CA) –TFR) / (0.4*(1+u)). 

The TAR can then be translated into a rate per 1,000 

women by dividing by 35 (average number of reproductive 

years per woman) and multiplying by 1,000. 

Application of the Residual Technique to Data from 
Matlab, Bangladesh
The residual technique of estimating abortion was tested 

with data from Matlab, a rural area of Bangladesh, where 

the resulting estimates could be compared with multiple 

direct and indirect estimates. ICDDR,B, an international 

public health research institution based in Dhaka, Ban-

gladesh, maintains a demographic surveillance program 

in Matlab that covers a population of about 200,000. 

The Matlab surveillance program is divided into a mater-

nal child health–family planning (MCH–FP) area where 

intensive interventions take place, and a comparison area 

where the level of family planning activity is comparable to 

that in other areas of rural Bangladesh.
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direct rates derived from the 1997 AFS (Johnston 1999) 

and to the residual estimates based on DSS 1996 data. 

According to Singh and colleagues, national-level annual 

abortion rates for this predominantly rural country were 

26–30 abortions per 1,000 women in 1995; this compares 

favorably to the residual estimate of 22 abortions per 

1,000 women in the total Matlab study area based on the 

1996 DSS. Because of the intensive family planning pro-

gram in the Matlab MCH–FP area, the abortion rate is ex-

pected to be lower in that area than in all of Bangladesh, 

and indeed residual estimation bears this out. The compar-

ison area estimate of 42 abortions per 1,000 women per 

year is in line with Singh and colleagues’ estimate of the 

abortion rate in the Dhaka Division of 38–42 abortions per 

1,000 women per year.

Sensitivity of the Residual Estimation Technique
The residual technique of abortion rate estimation is 

extremely sensitive to inaccurate data. To demonstrate the 

sensitivity of the method to inaccurate data inputs, the DSS 

data to generate each index and TFR were varied upward 

and downward in proportions ranging from –25% to +25% 

(see Table 3). The sensitivity analysis shows that a 5% 

decrease in contraceptive prevalence causes the abortion 

index to fall from 0.86 to 0.81, which translates to an in-
crease in the TAR from 0.77 lifetime abortions per woman 

to 1.12. A 5% increase in contraceptive prevalence causes 

the abortion index to increase to 0.92, which translates to a 

decrease in the TAR from 0.77 to 0.43. Thus, underestimat-

ing contraceptive prevalence by 5% overestimates the TAR 

by a factor of 1.45. Overestimating contraceptive preva-

lence by 5% yields a 44% underestimation of the TAR. 

Given this sensitivity, the residual technique is 

particularly susceptible to error in the input data. Thus, 

considering the likely inaccuracy of the MDHS estimates 

of modern contraceptive use (i.e., they are 14% lower 

than the DSS estimates for the same population covering 

the same time period) and of the MDHS estimates for the 

TFR in Matlab as a whole (which are 5% higher than the 

DSS rates), applying the residual technique with MDHS 

data is problematic. 

Part II. A Regression Equation Approach to the 
Estimation of Abortion Rates 
Charles Westoff

The difficulties in estimating abortion rates are widely 

known. For various reasons, abortion rates are probably 

the most inaccurate of all demographic measures. The 

controversial nature of abortion affects not only the re-

luctance of many women to report the event but also the 

position of governments toward maintaining reliable 

registration systems.

ICDDR,B’s Demographic Surveillance System (DSS) 

and Record Keeping System (RKS) include abortion data 

for both the direct estimation of abortion rates and for the 

proximate determinants of fertility that are needed for indi-

rect residual estimation. In addition, a survey that followed 

the Demographic and Health Survey (DHS) template was 

conducted in Matlab in 1994 (MDHS; N=3,225) to validate 

results from the 1993–1994 national-level Bangladesh 

DHS. The MDHS contains data to generate both direct 

and indirect abortion estimates. Two additional estimates 

of abortion were available for roughly the same time peri-

od, including indirect estimates generated by the Abortion 

Incidence Complications Method (Singh et al. 1997) and 

direct estimates from an abortion-focused household 

survey (Abortion Frequency Survey, or AFS) conducted in 

Matlab in 1996–1997 (Johnston 1999). 

Residual Estimates of Induced Abortion for Matlab
Induced abortion estimates were calculated by apply-

ing the residual technique with the following three data 

sources: 1994 MDHS data, 1994 DSS data and 1996 DSS 

data. For each data set, an estimate is presented for the 

entire ICDDR,B Matlab study area, the MCH–FP area of 

the Matlab study area and the comparison area. 

Table 2 compares residual estimates of TARs with 

direct and indirect estimates. Specifically, when the1996 

residual TARs for the MCH–FP and comparison areas and 

for the total Matlab area are compared with direct esti-

mates from the 1997 AFS, the residual technique yields 

similar results. For the total area, the 1996 DSS residual 

TAR of 0.77 is remarkably similar to the direct 1997 TAR of 

0.83. Likewise, for the comparison area, the residual TAR 

of 1.46 agrees favorably with the direct estimate of 1.39. 

However, for the MCH–FP area, the residual TAR of 0.07 

is less similar to the direct estimate of 0.34. 

In contrast, the residual results using the 1994 MDHS 

data set were not as good a fit: The residual 1994 MDHS 

estimates are 2–4 times higher than the direct 1997 TAR 

estimates. The residual TAR estimates based on the 1994 

DSS, however, are somewhat closer to the direct 1997 

estimates, though the negative TAR for the MCH–FP area 

is obviously off the mark.*

Using indirect estimates based on hospitalized 

postabortion complications, Singh et al. (1997) reported 

1995 annual abortion rates that are very similar to the 

*Even if the 1994 DSS residual estimates for the comparison 
area are within the same basic range, that they were higher than 
the direct 1997 estimates seems implausible, since it is unlikely 
that the TAR could have decreased over time (from 1.9 based on 
the 1994 DSS to 1.4 based on the 1997 AFS), as desired family 
size was decreasing and contraceptive prevalence was relatively 
low.
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Results and Comparisons with Other Estimates
Estimates of TARs for 34 less developed countries from 

the above equation are shown in Table 4. The overall aver-

age for these countries is a TAR of 1.2 lifetime abortions 

(not shown). With education added to the prediction equa-

tion (not shown), the average is 1.1. The estimates range 

from a low of 0.4 in China to a high of 3.0 in Albania. 

In Table 5, the estimates from the regression ap-

proach for aggregated geographic regions are compared 

with estimates from more conventional approaches 

made by the Guttmacher Institute and the World Health 

Organization (WHO) (Sedgh et al. 2007). In general, the 

two sets of estimated rates are in close agreement with 

a few exceptions. For the world as a whole, they are 

identical—a TAR of 0.9. For developing countries, the TAR 

estimated from the regression equation is 1.1, compared 

with the Guttmacher–WHO estimate of 0.9. A similar cor-

respondence between the two sets of estimates appears 

for Asia, Latin America and the Caribbean, and North 

America. In East Asia, the lower regression estimates 

(mainly in China) may reflect an exaggeration in Chinese 

data of the proportion using modern methods.

Results of the conventional and regression estimation 

approaches are the same for Southern and Eastern Africa, 

but not for the rest of the continent, where the regression 

approach suggests considerably higher abortion rates. In 

Europe, the large difference is in the South, mainly Italy 

and Spain. Since “nearly 70 percent of Italian gynecolo-

gists now refuse to perform abortions on moral grounds” 

(Agence France-Presse 2008), the official registration 

figures may indeed be underestimating the number of 

abortions. In Albania and Greece, withdrawal remains as 

the main method of contraception and the higher regres-

sion estimate seems reasonable.

Estimates from a Modified Model
TAR estimates for developing countries from a modified 

regression equation are presented in Table 6. These are 

based on a variant of the basic equation that excludes the 

TRAD component. It considers the regression results at 

various combinations of modern prevalence and related 

TFRs (e.g., a range of TARs resulting from no modern use 

and a TFR of eight births per woman, to 80% modern 

method use and fewer than three births per woman). The 

actual equations are shown in the footnote of the table. 

This greatly simplified exercise conveniently yields an 

approximate estimate at best of the TAR. These estimates 

are probably slightly higher than the actual TARs. The 

only input required is the percentage of married women 

currently using a modern method of contraception (MOD) 

and the TFR. Both of these statistics are widely available.

The following is a summary of the work recently 

published in a DHS Analytical Study (Westoff 2008), which 

was based on a paper originally presented at the IUSSP 

seminar on measuring abortion. The objective is to briefly 

describe the research underlying the estimation proce-

dure and provide a useful and simple model to estimate 

TARs in developing countries. The account here is based 

entirely on the published DHS Analytical Study.

Logic of the Approach
The basis of the regression approach is the observed 

extremely strong association between contraceptive 

prevalence rates and the number of lifetime abortions per 

woman (Marston and Cleland 2003; Westoff 2005). The 

very high correlation (.95) between the use of modern 

methods and abortion is based on 59 data sets from 44 

countries (Appendix A), predominently developed with 

some Asian and South American countries where some 

confidence can be placed on the accuracy of the basic 

information (Figure 1).

This association depends entirely on the use of 

modern methods of contraception. The direction of the 

relationship between abortion and contraception reverses 

with traditional methods (withdrawal and rhythm), whose 

greater use is connected with higher abortion rates, no 

doubt because of traditional methods’ higher failure rates 

(Figure 2). 

The challenge in this effort is to extend this approach 

to the least developed countries where there is no “gold 

standard” to evaluate estimates. The effort has involved a 

considerable amount of experimentation and the inter-

ested reader should refer to the full DHS report.

The other main variable added to the prediction equa-

tion is the TFR. Thus, abortion is viewed as the result 

of the interaction of the proportion using contraception 

(primarily modern methods) and the fertility rate. The final 

equation to estimate the TAR based on 67 observations 

from 51 countries (Appendix B) is:

TAR = 3.63 –.033(MOD) + .009(TRAD) – .333(TFR)   

where MOD is the percentage of currently married 

women using a modern method of contraception; TRAD is 

the percentage using a traditional method; and TFR is the 

number of births a woman would have over her lifetime 

assuming current fertility rates remains stable.  

Obviously, this does not imply that other factors are 

not relevant to the abortion rate. In the full report, we 

examine the importance of income, education and other 

measures that increase the predictive validity of the equa-

tion but which are not universally available.
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Chapter Conclusions
Several studies have used residual estimation with mixed 

success. This variability emphasizes the sensitivity of 

the model to fluctuations in input values (Johnston and 

Hill 1996; Johnston 1999; Rossier 2002). While different 

evaluations of the rearranged proximate determinants 

model have shown that it can generate surprisingly realis-

tic estimates, the evaluations also show that different data 

sets representing the same population and the same time 

period can yield very different residual estimates. 

Given the sensitivity of the residual technique to data 

error, it should only be used when the researcher is confi-

dent of the quality of the input data. At best, only approxi-

mate estimates can be expected. While DHS data sets 

provide accessible and internationally comparable esti-

mates of demographic indicators for developing countries, 

whether the quality is sufficient to yield realistic abortion 

rates using the residual model is questionable. In sum-

mary, the residual estimation technique may be helpful in 

circumstances where the input data are of high quality and 

alternative estimates are either unavailable or thought to 

be of poor quality. 

The highly condensed discussion of the regression 

equation approach hints at its obvious limitations, the first 

being the relatively small number of countries on which 

the regressions are based. Nonetheless, it seems highly 

unlikely that the extremely high correlation between the 

use of modern contraception and the TAR is a chance phe-

nomenon. The main problem lies in extending the regres-

sion approach to the least developed countries, where reli-

able abortion data for validation are very scarce; this very 

scarcity, of course, is the main rationale behind the whole 

effort. As the original report concluded: “This paper is very 

much in the spirit of a work in progress that could benefit 

from suggestions and additional data.”

Overcoming the limitations posed by the lack of 

existing reliable data to validate results from model-based 

approaches, especially in least developed countries, 

remains a formidable challenge. Creative methodologies 

and approaches to developing models to predict induced 

abortion are still being refined and will likely continue to 

evolve.   
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TABLE 1. Equations and data needed to calculate residual index of abortion
Table 1. Equations and data needed to calculate residual index of abortion
Variable Equation Data needed

TFR TFR = Σ ASFR Age-specific fertility rates

Residual index of abortion CA = TFR / (TF * CM * CC * CI) TFR, TF, CM , CC , CI

Index of marriage CM = TFR/TM TFR requires age-specific 
fertility rates.

TM, the total marital fertility 
rate, requires age-specific 
fertility data and age-specific 
rates of entry into first union.

Index of contraception CC = 1– (1.08 * e * u) e = contraceptive 
effectiveness.

u = contraceptive prevalence.

Index of postpartum 

insusceptibility

CI = 20 / (18.5 + i) i = mean duration of months 
abstaining or amenorrheic 
after giving birth.
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TABLE 2. Comparison of TARs and annual abortion rates derived from the residual 
technique with indirect estimates from the Abortion Incidence Complications Method 
(AICM) and direct household survey estimates, by data source

Table 2. Comparison of TARs and annual abortion rates derived from the residual 
technique with indirect estimates from the Abortion Incidence Complications Method 
(AICM) and direct household survey estimates, by data source 

Method and input data 
source

Residual index of 
abortion (CA)

TAR (lifetime no. 
per woman)

Abortion rate (no. 
per 1,000 women)

Residual method estimates

1994 MDHS

Total Matlab study area 0.75 1.97 56.3

MCH–FP area 0.78 1.33 38.0

Comparison area 0.72 2.80 80.0

1994 DSS 

Total Matlab study area 0.88 0.77 22.0

MCH–FP area 1.03 –0.12 –3.4

Comparison area 0.77 1.92 54.9

1996 DSS 

Total Matlab study area 0.86 0.77 22.0

MCH–FP area 0.92 0.07 2.0

Comparison area 0.79 1.46 41.7

Indirect estimates based on AICM, 1995

Bangladesh na u 26–30

Dhaka Division na u 38–42

Direct estimates, 1997 AFS 

Total Matlab study area na 0.83 23.6

MCH–FP area na 0.34 9.6

Comparison area na 1.39 39.6

Notes: na=not applicable. u= unavailable. Sources: Johnston 1999; Singh et al. 1997
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TABLE 3. Sensitivity Analysis: Changes input values used to calculate CA and TAR and the response 
of CA and TAR to the percentage change in input values (input values in bold)

Table 3. Sensitivity Analysis: Changes in input values used to calculate CA and TAR and 
the response of CA and TAR to the percentage change in input values (input values in 
bold)

Measure                                                                                            Percentage change

–25 –10 –5 0 +5 +10 +25

TFR (lifetime births) 2.27 2.73 2.88 3.03 3.18 3.33 3.79

CA 0.64 0.77 0.82 0.86 0.90 0.95 1.07

TAR 1.94 1.24 1.00 0.77 0.53 0.30 –0.41

Ab/1,000 women 55.49 35.34 28.63 21.91 15.20 8.49 –11.66

Total average maximum potential fertility 
(births)

11.48 13.77 14.54 15.30 16.07 16.83 19.13

CA 1.15 0.96 0.90 0.86 0.82 0.78 0.69

TAR –0.60 0.22 0.49 0.77 1.04 1.31 2.13

Ab/1,000 women –17.14 6.29 14.10 21.91 29.72 37.53 60.97

Total marital fertility (births) 3.23 3.67 3.85 4.04 4.25 4.49 5.39

CM 0.94 0.82 0.79 0.75 0.71 0.67 0.56

CA 0.69 0.78 0.82 0.86 0.90 0.96 1.15

TAR 2.13 1.31 1.04 0.77 0.49 0.22 –0.60

Ab/1,000 women 60.97 37.53 29.72 21.91 14.10 6.29 –17.14

Contraceptive prevalence (% of women 
reporting using a method, modern and 
traditional) 46 55 58 61 64 67 76

CC 0.59 0.51 0.48 0.45 0.42 0.40 0.31

CA 0.66 0.77 0.81 0.86 0.92 0.98 1.23

TAR 2.68 1.49 1.12 0.77 0.43 0.10 –0.81

Ab/1,000 women 76.60 42.50 32.01 21.91 12.21 2.85 –23.28

Mean duration postpartum amenorrhea 8.18 9.81 10.36 10.90 11.45 11.99 13.63

CI 0.75 0.71 0.69 0.68 0.67 0.66 0.62

CA 0.78 0.83 0.84 0.86 0.88 0.89 0.94

TAR 1.33 0.98 0.87 0.77 0.67 0.57 0.30

Ab/1,000 women 37.89 27.94 24.87 21.91 19.08 16.34 8.67

Source: Data are generated from the 1996 DSS for the total Matlab ICDDR,B study area, as in Johnston 1999.
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TABLE 4. Total abortion rates estimated for less developed countries
Table 4. Total abortion rates estimated for less developed countries 

Country Year Country Year 

Albania 2002 3.0 Malawi 2004 0.8 

Azerbaijan 2006 2.8 Mexico 2004 1.0 
Bangladesh 2004 1.3 Nepal 2006 1.2 
Brazil 2005 0.7 Niger 2006 1.2 
Cambodia 2005 1.7 Nigeria 2003 1.5 
Cameroon 2004 1.7 Pakistan 2006-07 1.6 
China 2003 0.4 Peru 2004-05 1.3 
Colombia 2005 0.7 Philippines 2003 1.5 
Cuba 2004 0.9 Saudi Arabia 1995-2000 1.2 
Egypt 2005 0.8 Senegal 2005 1.6 
Ghana 2003 1.6 South Africa 2003 0.9 
Haiti 2005-06 1.5 Syria 1995-2000 1.4 
India 2005 1.0 Tanzania 2004 1.3 
Indonesia 2003 0.9 Uganda 2006 1.3 
Iran 2000 1.2 Yemen 2005 1.2 
Jordan 2002 1.2 Zambia 2001-02 1.1 
Kenya 2003 1.1 Zimbabwe 2006 0.5 
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TABLE 5. Comparisons of Guttmacher WHO recent estimates with the regression estimates of  
Total Abortion Rates: 2003

17

Abortion rates have been much higher in Western Asia where a similar large difference between the two 
estimates is apparent.  The rates estimated from the two sources are essentially the same for Northern 
America as well as for Latin American and the Caribbean.  Within Africa the regression approach yields 
higher abortion rates in Northern, Middle, and Western Africa. 

In East Asia, the regression estimate is lower than the Guttmacher-WHO fi gure.  Part of this difference is 
because MOD seems over-reported in China which comprises 90 percent of the East Asian population.  The 
various differences cannot be understood without information about the individual countries included in the 
Guttmacher-WHO calculations which is not available in the published article.

Table 5. Comparisons of Guttmacher-WHO recent estimates with the regression estimates 
of Total Abortion Rates: 2003

Regression
 Guttmacher- 
       WHO Difference Regression

Guttmacher-
WHO Difference

World 0.9 0.9 0.0 Europe 1.1 0.8 0.3

   Developed 0.9 0.8 0.1    Eastern Europe 1.6 1.3 0.3

   Developing 1.1 0.9 0.2    Northern Europe 0.5 0.5 0.0

Africa 1.3 0.9 0.4    Southern Europe 1.5 0.5 1.0

   Eastern Africa 1.2 1.2 0.0    Western Europe 0.4 0.4 0.0

   Middle Africa 1.5 0.8 0.7 Northern America 0.6 0.6 0.0

   Northern Africa 1.2 0.7 0.5 Oceania 0.8 0.5 0.3

   Southern Africa 0.8 0.7 0.1
Latin America      
& Caribbean 0.8 0.9 -0.1   Western Africa 1.5 0.8 0.7

Asia 0.9 0.9 0.0    Central America 0.9 0.8 0.1

   East Asia 0.5 0.8 -0.3    Caribbean 1.0 1.0 0.0

   South Central Asia 1.2 0.8 0.4    South America 0.8 1.0 -0.2

   Southeast Asia 1.1 1.2 -0.1

   Western Asia 1.6 0.7 0.9

* Estimates for all of Africa, Asia, Latin America and the Caribbean, and the total developing countries total are based on 
  Equation 7. For the world total and for Oceania, the estimates are based on Equation 3. For the most developed countries the 
    estimates are based on an equation similar to Equation 1 (confi ned to the 33 most developed countries).

3.3      Maternal Mortality and Abortion

The idea of examining the association of abortion and maternal mortality is a bit ambitious considering 
that the two variables are probably the least reliably measured of any demographic measures.  For what it 
is worth, the correlation between the maternal mortality estimates and the estimated abortion rates for 110 
observations is .73; the correlation of maternal mortality with per capita income is -.69.  An interesting 
correlation is -.73 between MOD and maternal mortality, and also .85 between the TFR and maternal 
mortality.  Three of these four predictors (excluding INCOME) remain signifi cant when examined 
simultaneously.  
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TABLE 6. Model total abortion rate estimates* in 
developing countries for combinations of MOD and TFR

Table 6. Model total abortion rate estimates* in 
developing countries for combinations of MOD and TFR 

MOD                       TFR 

* Based on equation: TAR = 4.09 - .037 (MOD) - .386 (TFR)  N = 34, R = .83. 
Estimates for TFR < 3.0 are based on: TAR = 3.79 - .049 (MOD)  N = 25, R = .91 

0 3.8 2.9 2.6 2.2 1.8 1.4 1.0 
10 3.3 2.6 2.2 1.8 1.4 1.0 0.6 
15 3.1 2.4 2.0 1.6 1.2 0.9 0.4 
20 2.8 2.2 1.8 1.4 1.1 0.7 0.3 
25 2.6 2.0 1.6 1.2 0.9 0.5 0.1 
30 2.3 1.8 1.4 1.1 0.7 0.3 

35 2.1 1.6 1.3 0.9 0.5 0.1 
40 1.8 1.5 1.1 0.7 0.3 

45 1.6 1.3 0.9 0.5 0.1 

50 1.3 1.1 0.7 0.3 

55 1.1 0.9 0.5 0.1 
60 0.8 0.7 0.3 

65 0.6 0.5 0.1 

70 0.4 0.3 

75 0.2 0.2 

80 < 0.1 
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FIGURE 1. Total abortion rates and prevalence of modern contraceptive methods in  
44 countriesFigure 1. Total abortion rates and prevalence of modern contraceptive methods in 44 

countries
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Note: See Appendix A for list of countries. 

Figure 2. Total abortion rates and prevalence of traditional contraceptive methods in 44 
countries
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FIGURE 2. Total abortion rates and prevalence of traditional contraceptive methods in  
44 countries
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APPENDIX A.Appendix A.   

Armenia (2000, 2005) Estonia (2003) Puerto Rico (2003) 
Australia (1996, 2003) Finland (1988, 2003) Romania (1993, 1999) 
Azerbaijan (2001, 2006)  France (2003) Russia (2003) 
Belarus (1995) Georgia (1999, 2005) Singapore (2004) 
Belgium (2003) Germany (2000) Slovenia (2003) 
Brazil (1991) Hungary (1986, 2003) South Korea (1996) 
Bulgaria (2003) Kazakhstan (1995, 1999) Sweden (2005) 
Canada (1984, 2003) Kyrgyzstan (1997) Switzerland (2000) 
China (2003) Latvia (1996, 2003) Tunisia (2003) 
Colombia (1990) Mexico (1990) Turkmenistan (2000)
Cuba (2004) Moldova (1997, 2005) Ukraine (2000) 
Czech Rep. (2003) Netherlands (1982, 2003) United States (2002) 
Dominican Rep. (1990) New Zealand (2003) Uzbekistan (1996) 
Denmark (2003) Norway (1977, 2003) Vietnam (2000) 
England (1988, 2003) Peru (1989, 2000) 

Appendix B.   

Armenia (2000, 2005) Estonia (2003) Peru (1989, 2000) 
Australia (1996, 2003) Finland (1988, 2003) Philippines (2000) 
Azerbaijan (2001, 2006) France (2003) Puerto Rico (2003) 
Bangladesh (1995) Georgia (1999, 2005) Romania (1993, 1999) 
Belarus (1995) Germany (2000) Russia (2003) 
Belgium (2003) Guatemala (2002) Singapore (2004) 
Brazil (1991) Hungary (1986, 2003) Slovenia (2003) 
Bulgaria (2003) Kazakhstan (1995, 1999) South Korea (1996) 
Canada (1984, 2003) Kyrgyzstan (1997) Sweden (2005) 
China (1985, 2003) Latvia (1996, 2003) Switzerland (2000) 
Colombia (1990) Mexico (1990) Tunisia (2003)
Cuba (2004) Moldova (1997, 2005) Turkmenistan (2000) 
Czech Rep. (2003) Netherlands (1982, 2003) Uganda (2000) 
Denmark (2003) New Zealand (2003) Ukraine (2000) 
Dominican Rep. (1990) Nigeria (1999) United States (2002) 
Egypt (1996) Norway (1977, 2003) Uzbekistan (1996) 
England (1988, 2003) Pakistan (2002) Vietnam (2000) 

APPENDIX B.
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