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Abstract

OBJECTIVE: To compare the frequency and risk factors for repeat abortions after surgical compared with medical termination of pregnancy.

METHODS: Frequency of and risk factors for repeat abortions after medical (performed with mifepristone alone, or with a combination of mifepristone and misoprostol or other prostaglandins) compared with surgical (dilation and curettage, or vacuum aspiration) termination of pregnancy were studied using Finnish national health registries. The cohort consisted of 40,360 women undergoing termination of pregnancy between 2000 and 2005 (19,841 medical and 20,519 surgical abortions) with duration of gestation of 63 days or less. Univariable and multivariable association models were used in connection with various factors associated with repeat abortion. The mean (±standard deviation) follow-up times were 3.0 (±1.5) and 4.3 (±1.9) years, respectively.

RESULTS: Women choosing surgical and medical abortion differed subtly, but significantly in several respects. The total number of repeat terminations was 37.9 per follow-up year per 1,000 after surgical termination of pregnancy and 40.4 after medical termination of pregnancy (P=.01). However, medical termination of pregnancy was not linked to an increased risk of another abortion when compared with surgical methods (hazard ratio [HR] 0.98, 95% confidence interval [CI] 0.93–1.04). In multivariable analysis, the risk factors for repeat abortion were parity (HR 1.99, 95% CI 1.85–2.14), previous abortion(s) (HR 1.70, 95% CI 1.60–1.82), low socioeconomic status (HR 1.22, 95% CI 1.06–1.39), and being unmarried but cohabiting (HR 1.14, 95% CI 1.03–1.25) or single (HR 1.25, 95% CI 1.15–1.36). The risk of repeat termination of pregnancy decreased with age, among women living in rural areas, and when intrauterine devices or sterilization were planned for future contraception.

CONCLUSION: The risk of repeat abortion is associated with various sociodemographic characteristics. The method of abortion used is not a risk factor for repeat termination of pregnancy.

LEVEL OF EVIDENCE: II

The introduction of medical termination of pregnancy by means of the use of mifepristone and prostaglandins has changed abortion practices dramatically in several countries. In 2006, 69% of all abortions in Finland,1 56% in Sweden,2 and 30% in the United Kingdom3 were performed using the medical method. In 2005 the corresponding figure in the United States was 13%.4 Despite these changes, overall induced abortion rates changed only minimally in several European countries between 1996 and 2003, the period during which many European countries brought medical termination of pregnancy into general use. During the corresponding period, the induced abortion rate in the United States declined by 8%.5

A systematic review has shown medical termination of pregnancy to be safe and effective.6 In a previous epidemiologic study, no difference in the incidences of spontaneous abortion, ectopic pregnancy, preterm delivery, or low birth weight was found after medical rather than surgical termination of pregnancy.7

Because medical termination of pregnancy is well-tolerated among women,8–10 the question of whether it is associated with an increased risk of repeat abortion has been raised. Several studies have assessed the characteristics of women seeking repeat abortion.11–13 Women seeking repeat termination of pregnancy tend to be older than those having their first termination of pregnancy, because older women have had a longer period of exposure to the risk of having an unintended pregnancy.14 Age, however, is thought to be more of a confounder than a true risk factor.13 In addition, parity has emerged as a risk factor for repeat abortion, although, like age, it is more of a confounding factor.11 Histories of physical or sexual abuse12 and alcohol and drug abuse13 have also been associated with repeat abortion in cross-sectional studies. In a recent prospective study, young age, parity, a history of previous abortion, and smoking emerged as risk factors for repeat abortion after medical termination of pregnancy.15

Contraceptive choices of women seeking repeat abortion differ from those of first-time aborters; women seeking repeat abortions have been reported more often to have used some method of contraception,16 such as oral contraceptives12 or depot medroxyprogesterone acetate.13 However, in a Danish study, women seeking a third abortion tended to use less efficient contraceptive methods (and none at all) than women undergoing their first or second termination of pregnancy.17

The role of the abortion method on the overall abortion rate and the risk of repeat abortion has not been assessed previously. The purpose of the present study was to compare the frequency of and risk factors for repeat abortions after surgical compared with medical termination of pregnancy using large population-based national health registries with high-quality data. Identification of women who are at an increased risk of repeat termination of pregnancy would be of major public health importance, because it may be used in preventive health care interventions to reduce the risk of repeat abortion.
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MATERIALS AND METHODS

The setting was a population-based cohort study. The cohort consisted of 40,360 women with induced abortion in Finland between January 1, 2000, and December 31, 2006. The inclusion criteria were index abortion (the first abortion in this cohort) occurring between January 1, 2000, and December 31, 2005, duration of gestation 63 days or less, and no simultaneous sterilization at the time of index abortion. The duration of gestation in index abortions was limited to 9 weeks (63 days), because medical abortion is used mostly in pregnancies up to that time.18 Medical abortion using mifepristone and prostaglandin was introduced in Finland in 2000, and since then the two methods (ie, surgical and medical) have been offered as alternatives in all hospitals performing termination of pregnancy. The subjects were followed up until the first repeat abortion, or until December 31, 2006. Thus, the minimum follow-up time was at least 1 year. To be considered as a repeat abortion, the interval between the index and subsequent abortion had to be 30 days or more. The duration of gestation was not limited in repeat abortions. Deaths (n=102) in the cohort were taken into account in calculation of follow-up time. The data in the Abortion Registry was linked with that in the Cause-of-Death Registry of Statistics Finland to determine the time of follow-up for the subjects who died during the follow-up period in this cohort. Data linkage within the Abortion Registry and between the two data sources was achieved by using the women's unique personal identification numbers. Before the analysis, personal identification numbers were removed from the data.

The method of induced abortion was divided into two categories. The medical method included induced abortions performed with mifepristone alone, or with a combination of mifepristone and misoprostol or other prostaglandins. The surgical method included induced abortions performed using either dilation and curettage or vacuum aspiration. The subjects were divided into two study cohorts (medical or surgical termination of pregnancy) based on the method used in the index abortion.

Social status was defined by using the stated occupation or the highest educational level found in the Abortion Register. Coding was based on national standards published by Statistics Finland.19–22 The groups were divided into five categories: upper white-collar workers, lower white-collar workers, blue-collar workers, students (level of education not defined), and others (all other groups, such as entrepreneurs, farmers, unemployed, retired, housewives or missing data). The type of residence was defined by the data on the municipality of residence, available in the Abortion Register. The municipalities were divided into three categories: urban, densely populated, and rural areas, according to national standards.19–21

In Finland, according to the current Act on Induced Abortions, termination of pregnancy can be allowed up to 20 weeks of gestation (24 weeks in cases of a medical condition of the fetus) for social, medical, or ethical reasons. Social reasons include considerable strain on living or other conditions, age below 17 or above 40 years at conception, or women who have given birth to at least four children. Medical reasons include mental deficiency, severe illness or handicap of the fetus, pregnancy being a risk to the woman's life or health, woman's sickness, physical defect or infirmity, or the mother/father not being able to take care of the child. Ethical reasons are rape, incest, or other reason mentioned in the Penal Law.

A National Registry on induced abortions and sterilizations has been maintained since 1977 by the National Research and Development Centre for Welfare and Health (the STAKES database).1 In accordance with the current legislation, the physician performing termination of pregnancy is obliged to report the case to the National Registry within 1 month, using a specific data collection form. Data on induced abortions are collected from all hospitals and clinics in which induced abortions are performed in Finland.

The Finnish Abortion Registry contains data on women having induced abortions. The data include background information such as pregnancy history, occupation, residence, municipality, and marital status. Data concerning the current pregnancy, such as the method of contraception used before the pregnancy, gestational duration at termination of pregnancy, indication for abortion, the method of termination of pregnancy, and planned future contraception are registered.

The present study was conducted after approval from the institutional review board (Ethics Committee) of the Northern Ostrobothnia Hospital District. In addition, Ministry of Social Affairs and Health and Statistics Finland gave their permissions to use the confidential person-level data in the nationwide health registers in this study. Legal approval from the Data Protection Ombudsman was obtained before the analyses, as required by the national data protection legislation.

Differences between the groups were assessed by using Student t tests, the χ2 test, and the two-sample test of proportions. Kaplan–Meier curves were constructed for the medical and surgical groups and compared by using the log rank test. Cox regression analyses were performed to identify the risk factors for repeat abortions, and the estimated risks are presented as hazard ratios (HRs) with 95% confidence intervals (95% CIs). Variables that showed a statistically significant association with repeat abortion in univariable analysis were further entered in multivariable analysis. The statistical analyses were performed by using SPSS 15.0 for Windows (SPSS Inc., Chicago, IL) and Stata 5.0 (StataCorp LP, College Station, TX) statistical software.
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RESULTS

Figure 1 shows the proportions (%) of medical and surgical abortions between 2000 and 2005 in the study cohort. In addition, the general annual abortion rate (per 1,000 women aged 15–49 years) in Finland is shown.1 The use of medical abortion increased from 8.5% in 2000 to 73.9% in 2005. The annual abortion rate varied between 8.9 and 9.4/1,000 women aged 15–49 years.

[image: Fig. 1]Fig. 1. Annual proportion of medical (open bars) and surgical (black bars) abortions in the study cohort between 2000 and 2005. In addition, the corresponding annual abortion rates (per 1,000 women aged 15–49 years) in Finland are shown on the right hand axis.Niinimäki. Risk of Repeat Abortion. Obstet Gynecol 2009.



The total number of women fulfilling the inclusion criteria in 2000–2005 was 40,360. Of these, 19,841 had medical abortion and 20,519 had surgical abortion. The follow-up time (mean±standard deviation) for the cohort undergoing medical abortion was 3.0±1.5 years, and it was 4.3±1.9 years for women undergoing surgical abortion (P<.001). The overall mean follow-up time for the whole cohort was 3.7±1.8 years.

The sociodemographic characteristics of the two cohorts are shown in Table 1. When comparing the two cohorts, the groups differed statistically in several respects. Notably, the duration (mean±standard deviation) of gestation was shorter at the time of abortion among the women in the medical compared with the surgical group (7.2±1.1 compared with 7.9±1.0 weeks, P<.001). More subjects in the medical group were of an unknown social status (37%) compared with those in the surgical group (22%).

[image: Table 1]Table 1. Characteristics of the Participants in Relation to the Index Abortion



A subgroup analysis was performed among primigravid women. The primigravid women were younger (21.3±5.3 compared with 26.6±7.6 years, P<.001), more often single (84.9% compared with 63.1%, P<.001), and more often students (46.4% compared with 26.8%, P<.001) when compared with the entire cohort (data not shown).

Overall, 14.2% of the subjects requested a repeat abortion within the follow-up time. Table 2 shows the proportion of women with repeat abortion per follow-up year in relation to the index abortion. The incidence of repeat abortion per follow-up year per 1,000 women differed significantly only for the year 2001 (34.9/1,000 in the medical group compared with 39.5/1,000 in the surgical group; P=.04). In addition, the total numbers of repeat abortions per follow-up year per 1,000 women differed between the two cohorts, being 40.4/1,000 in the medical group and 37.9/1,000 in the surgical group (P=.01).

[image: Table 2]Table 2. Proportion of Women With Repeat Abortion in Relation to the Index Abortion



The time interval to repeat abortion in relation to the index abortion was recorded. The time intervals were similar in the two cohorts. For example, the mean times to repeat abortion were 32.1 and 32.3 months among women undergoing medical and surgical abortion, respectively, in 2000. In 2005, the corresponding time intervals were 10.5 and 10.0 months. In Kaplan–Meier analysis, the cumulative risk of repeat abortions in the medical and surgical groups in relation to the index abortion did not differ statistically significantly (data not shown).

To define the risk factors for repeat abortions, univariable and multivariable analyses were performed for the medical and surgical groups and for both groups together (Table 3, Fig. 2). The risk factors for repeat abortion were largely similar after both medical and surgical abortion. In multivariable analyses, advancing age was associated with decreasing risk, and previous abortion(s) was associated with an increased risk of repeat abortion in both groups. Moreover, being single or parous increased the risk of repeat abortion in the medical cohort. In the surgical abortion cohort, the risk was also increased among women belonging to the social class “others.” When compared with the urban environment, living in a rural area was associated with a decreased risk of repeat abortion among women undergoing medical abortion.

[image: Table 3]Table 3. Multivariate and Univariate Analysis of the Risk Factors for Repeat Abortion According to the Method of Abortion



[image: Fig. 2]Fig. 2. Risk factors for repeat abortion among the entire (medical and surgical abortion cohorts combined) cohort. HR, hazard ratio; CI, confidence interval. *Derived from univariable analysis.Niinimäki. Risk of Repeat Abortion. Obstet Gynecol 2009.



When compared with planned use of combined oral contraceptives for postabortion contraception, the risk of repeat abortion in multivariable analysis was decreased if sterilization was planned for future contraception in both cohorts. Figure 2 shows the hazard ratios (and 95% CIs) for repeat abortion derived from multivariable analysis of both groups combined. The risk of repeat abortion increased with parity, previous abortion(s), having the socioeconomic status “others,” or cohabiting or being single (compared with married women). However, the risk of repeat abortion decreased with advancing age and was lower among those living in a densely populated or rural area (compared with an urban environment) and when the levonorgestrel-releasing intrauterine system, a copper-releasing intrauterine device or sterilization was planned for future contraception (compared with planned use of combined oral contraceptives). As derived from univariable analysis, the method of the index abortion (medical compared with surgical) was not associated with an altered risk of repeat abortion (HR 0.98, 95% CI 0.93–1.04).

When primigravid women were analyzed separately, advancing age was associated with a decreased risk of repeat abortion. Method of the index abortion, social or marital status, type of residence, or planned method of contraception did not have an effect on the risk of repeat abortion (data not shown). For example, when compared with the age group of younger than 20 years, the HRs (and 95% CIs), derived from multivariable analyses were 0.44 (0.35–0.56) and 0.43 (0.34–0.54) among women aged 25–29 years undergoing medical and surgical abortion, respectively. Among primigravid women undergoing medical abortion, the risk of repeat abortion was increased (1.74, 1.09–2.78) among blue-collar workers. Of the other variables analyzed, marital status, type of residence, gestational duration, and planned contraception did not have an effect on the risk of repeat abortion in either cohort. When both cohorts of primigravid women were combined, only older age was associated with a significantly altered risk of another abortion.
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DISCUSSION

In the present study, the risk factors for repeat abortion were mostly identical after both medical and surgical abortion. Importantly, we found the risk of repeat abortion not to be affected by the method of abortion.

The strength of this study is the large cohort, covering practically all abortions performed in Finland during the study period. In registry-based studies, coverage and quality of the data are of utmost importance. The validity of the information in the Finnish Abortion Registry has been studied previously by comparing consecutive samples of information with the medical records in the hospitals. The completeness of the registry was found to be reliable; 95% of the information in the registry was identical to that in the medical records.23 Moreover, it was recently shown that 99% of abortions are included in the registry.15 Thus, we find the external validity of this study to be high.

In Finland, medical termination of pregnancy has become the dominant method of abortion, whereas the use of surgical methods diminished during the study period. The follow-up time was significantly shorter for subjects who underwent medical termination of pregnancy, hence the proportion of women undergoing repeat abortion was calculated per thousand women per follow-up year. The time of follow-up was also taken into account in the univariable and multivariable analyses. An important question is, if the women choosing medical methods are different from those choosing surgical methods, would the study be biased? Women undergoing medical and surgical termination of pregnancy differed subtly, but statistically significantly, in several respects. It is likely that these subtle differences (such as younger age) explain the somewhat higher rate of abortion incidence per 1,000 women-years among the cohort undergoing medical abortion. However, the difference between the two methods disappeared in the Kaplan-Meier and univariable analyses. Clinically meaningful differences between the two cohorts emerged as regards the duration of gestation at the time of termination of pregnancy. Because surgical termination of pregnancy is preferably performed after the sixth week of gestation,18 this difference reflects more differences in clinical practice than in women seeking abortion.

The risk factors for repeat abortion were similar to those described in previous studies: young age, parity, and history of induced abortion(s).13,15 Among primigravid women, advancing age was the only factor associated with a significantly altered risk of repeat abortion. In a previous study based on self-reporting, lower socioeconomic status, a low level of education, and the relationship status correlated with an increased risk of repeat abortion.12 Similarly, in the present study, being a blue-collar worker or classified in the group of low socioeconomic status (such as unemployed) was associated with an increased risk of repeat abortion. Being single or cohabiting also emerged as risk factors. As regards the type of residence, the risk was diminished among subjects living in rural or densely populated areas when compared with women living in an urban environment.

The effect of contraceptive choice on the risk of another abortion is less clear. In a recent randomized study, specialist contraceptive counseling and provision after termination of pregnancy improved the rate of initial uptake of long-acting methods but did not have an effect on the rate of repeat abortion.24 In a previous study, we found that verified use of intrauterine contraception after medical termination of pregnancy was associated with a lower risk of repeat abortion.15 Similarly, in the present study, planned use of intrauterine contraception or sterilization was associated with a lower risk of repeat abortion. However, the present study design allowed us to assess only planned, but not verified, use of postabortion contraception.

The risk of repeat abortion is explained mainly by various sociodemographic characteristics. Young women, especially those with a low socioeconomic and/or an unstable relationship status, are an important target group as regards contraceptive counseling, as are women with a history of previous deliveries and/or induced abortions. However, the method of abortion used is not associated with an altered risk of repeat abortion.
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Table 2. Proportion of Women With Repeat Abortion in Relation to the Index Abortion

Repeat Abortion Repeat Abortion

Year of Medical Index Repeat  per Follow-up Year Surgical Index Repeat per Follow-up Year

Index Abortion  Abortion Abortion per 1,000 Abortion Abortion per 1,000 P
2000 578 120 (20.8) 4 6,265 1,232 (19.7) 34.2 28
2001 2,363 107 (17 2) 4,502 871 (19.3) : 04
2002 3,495 551 (15.8) 3,331 566 (17.0) 21
2003 4,065 547 (13.5) 2,588 342 (13.2) 68
2004 4,548 473 (10.4) 1 2,166 205 (9.5) 18
2005 4,792 3927 (6.8) 47.2 1,667 110 (6.6) 56
Total 19,841 2,425 (12.2) 10.4 20,519 3,326 (16.2) 01

Data are n (%).
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Table 3. Multivariate and Univariate Analysis of the Risk Factors for Repeat Abortion According to the
Method of Abortion

Medical

Surgical

Multivariate

Multivariate

HR  95% Cl  Analysis (HR) 95% ClI HR 95% CI  Analysis (HR)  95% ClI
Age 0.96 0.95-0.96 0.95  0.95-0.96
Age category (y)
Less than 20 1 1 1 1
20-24 0.90 0.81-1.0 0.68 1.00 0.84
25-29 0.80 0.47 0.84 0.64
30-34 0.61 0.30 0.62 0.45
35-39 0.44 0.22 0.39 0. . 0.30 5 ..
40 or more 0.24 0.12 0.15  0.11-0.20 0.12 0.09-0.16
Previous deliveries
None 1 1 1
Yes 116  1.07-1.25 221 1.97-2.47 0.98  0.92-1.05
Previous induced abortions
None 1 1 1 1
Yes 3 1.64 1.48-1.82 1,41 1.31-1.51 1.87 1.72-2.03
Social status
Upper white-collar workers 1 1 1
Lower white-collar workers 1.06 1.30 1.07-1.55 1.08 0.90-1.30
Blue-collar workers 1.21 1.67 1.15 39
Students 1.02 1.91 1.02
Others L18 2.03 1.39
Marital status
Married 1 1 1 1
Cohabiting 132 L14-1.52 112 1.42 1.07
Single 144 1.29-1.61 1.31 1.49 1.02
Type of residence
Urban 1 1 1 1
Densely populated area 0.93  0.82-1.06 0.88 0.77-0.99 092 0.83-1.03 0.95
Rural 0.86 0.76-0.98 0.82 0.72 0.89  0.80-0.98 0.93
Gestational age (wk)
6 or less 1 1
7 1.00 0.91-1.11 0.97 085-1.11
8 1.05 0. N 1.03  091-1.17
9 1.04  091-1.20 1.08 0.95-1.23
Planned contraception
coc 1 1 1 1
LNG-IUS 0.79  0.68-0.92 0.89 0.67  0.58-0.76 0.96
Cu-IUD 1.03  0.90-1.17 1.01 0.83 0.7 1.01
Condom 0.79  0.62-1.00 0.97 0.71  0.58~ 0.93
Sterilization 0.48  0.35-0.64 0.71 0.34 0.2 0.71
Other 1.08  0.93-1.27 L14 0.90 0.72-1. 1.06 .
None 115 0.67-1.99 1.35 094 0.60-1.49 1.10 0.70-1.73
Unknown 1.00  0.84-1.20 1.09 0.91-1.30 0.83  0.71-0.98 1.07 0.91-1.27

HR, hazard ratio; CI, confidence interval; COC, combined oral contraceptive; LNG-IUS, levonorgestrel-releasing intrauterine system;
Cu-TUD, copper-releasing intrauterine device.
Only variables that showed a statistically significant association with repeat abortion in univariable analysis were entered in multivariable
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Table 1. Characteristics of the Participants in Relation to the Index Abortion

Medical Abortion (n=19,841) Surgical Abortion (n=20,519) P
Age (y)
Median (mean) 25.0 (26.3) 26.0 (26.8) <.001
95% confidence interval 26.2-26.5 26.7-26.9
Age category (y) <.001
Less than 20 4,628 (22.6)
20-24 4,676 (22.8)
25-29 6 (17.7)
3,396 (16.6)
6(13.9)

or more
Parity <.001
0 10,424 (50.8)
1 3,649 (17.8)
2 4,062 (19.8)
3 or more 2,384 (11.6)
Previous abortions <.001
0 15,550 (75.8)
1 3,591 (17.5)
2 969 (4.7)
3 or more 409 (2.0)
Marital status <.001
Married 3,961 (20.0) 4,522 (22.0)
Cohabiting 3,201 (16.1) 3,193 (15.6)
Single 12,678 (63.9) 12,804 (62.4)
Social status <.001
Upper white-collar workers 1,364 (6.6)
Lower white-collar workers 4,421 (21.5)
Blue-collar workers 2,903 (14.1)
Students 5,831 (28.4)
Others 1,443 (7.0)
Unknown 4,557 (22.92)
Type of residence 002
Urban 15,305 (74.6)
Densely populated area 2,363 (11.5)
Rural 2,851 (13.9)
Indication for abortion <.001
Social reasons 17,780 (86.7)
Age 17 y or less
Age 40 y or more
Four children or more 342(1.7)
Other 105 (0.5)
Duration of gestation (wk)
Median (mean) 8.0 (7.9)
95% confidence interval 7.88-7.91
Duration of gestation (d) <.001
35 or less 257 (1.3)
36-42 9)
43-49 4 793 (23.4)
50-56 7,165 (34.9)
57-63 6,689 (32.6)

Data are n (%) unless stated otherwise.





