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ABSTRACT
Objective
This review assessed whether enhanced post-abortion contraceptive counselling had an effect on the proportion of subsequent unplanned pregnancies and the uptake and continuation of contraceptive methods.
Methods and Materials
A comprehensive search of three databases, MEDLINE, EMBASE and the Cochrane Library was performed during May 2014. Three authors independently applied the inclusion and exclusion criteria to the selected studies. Two authors independently extracted data from and assessed the quality of each of the included papers using the Cochrane Collaboration’s tool for assessing risk of bias in randomised trials. A meta-analysis was undertaken where appropriate.
Results 
Out of the 13921 titles identified by the search criteria six met the inclusion criteria. Three of these investigated the effect of the intervention on subsequent unplanned pregnancy.  Four studies investigated the uptake and continuation of Long Acting Reversible Contraception (LARC). There was no significant difference between the intervention and control groups when examining the subsequent abortion rate. The results of the meta-analysis were not significant (pooled OR=0.47; 95% CI: 0.12-1.90). Similarly, the results of the uptake of LARC and continuation of chosen contraceptive method were not significant (pooled OR= 1.11; CI: 0.40-3.07) and (pooled OR=3.3; CI: 0.64-17.72) respectively.  
Conclusions
This review shows there is no evidence to suggest that enhanced post abortion contraceptive counselling has an effect on the subsequent unplanned pregnancy rate or the uptake and continuation of LARC.  However, these results may be due to limited number of studies and heterogeneity between studies that have examined these associations. Further research should be undertaken to ensure there is sufficient power to detect an effect.

INTRODUCTION

Approximately one in three abortions carried out in the UK is a repeat abortion. A repeat abortion is defined as a woman having two or more induced abortions in her reproductive lifetime. In England and Wales, repeat abortions have increased from 30% in 2000 to 37% in 2012 in 2000.[1]
Importantly, as with every medical procedure, there are risks involved with having an abortion. These risks include those occurring during the procedure itself, such as haemorrhage, cervical damage and damage to the uterus, and those following the procedure, such as infection.[2] Although the risk is small, having repeated abortions means that women are exposed to these risks more than once, and therefore the cumulative likelihood of adverse outcomes increases. Repeat abortions can also increase the chance of late miscarriage in any future pregnancy,[3] and that of preterm birth.[4] Accordingly, decreasing the rates of repeat abortion would be of benefit.
For those who consider their family incomplete post-abortion, the NHS advocates the use of long acting reversible contraception (LARC), such as the intra-uterine device (IUD), intra-uterine system (IUS) and progesterone implants. These are known to be the most effective form of contraception for women in this position.[5] These methods are prescribed post-abortion as a more reliable and hassle-free method of contraception than the daily oral contraceptive pill and other methods. This is because poor contraceptive usage is one of the mechanisms that can lead to unplanned pregnancy,[6] in turn resulting in repeat abortion, and the use of LARC reduces the risk of this occurring. However, one study showed that only 67% of women who understood the contraceptive choices available to them choose to take any form of contraception following an abortion.[7] This, along with the high discontinuation rates associated with the use of LARC, may contribute to the relatively high proportion of women undergoing repeat abortions. One possible solution is enhanced post-abortion counselling and contraceptive advice. When considered against the cost of each abortion, there are also potential financial savings to be made by the NHS by universal implementation of such practices.[8]
In this review, we summarise the evidence from randomised controlled trials in women who received post-abortion contraceptive counselling advice before or after their abortion in comparison to women who received standard care. The primary outcome was the subsequent rate of unplanned pregnancies; the secondary outcomes were the uptake of LARC and continued use of chosen contraceptive methods. 
METHODS AND MATERIALS
At first a focused review question was framed using the PICO format – “ How effective is enhanced contraceptive counselling in preventing further unplanned pregnancies in women having an abortion?” From this a combination of MeSH and Boolean operators were used to create the search strategy. The searches were conducted in MEDLINE, Embase and the Cochrane library database from inception of each database to May 2014. The search was limited to females, humans, papers written in the English language and randomised control trials. The abstracts and titles of the studies identified by the electronic search were scanned by three independent authors, allowing selection of potentially relevant studies. The bibliographies of these were used to identify any relevant studies that may have been missed in the database search.
This study was concerned with randomised control trials that provided specialist contraceptive counselling to women before or after an abortion. The outcomes of interest were subsequent unplanned pregnancy, uptake of LARC and continuation of chosen methods of contraception. 
The Cochrane Collaboration’s tool for assessing risk of bias in randomised trials[9] was used to assess the quality of the papers. The criteria assessed whether the following criteria were met in the selected studies: random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete data addresses and selective reporting. The studies were given either a high, low or unknown risk of bias for each criterion, however studies were not excluded based on their risk of bias score. Two authors independently assessed the studies using inclusion and exclusion criteria based on the review question and agreed a priori and extracted the data from the studies; any discrepancies were resolved through discussion. The data were analysed in Revman 5.1 software, a meta-analysis was undertaken where appropriate. The pooled effect was estimated using a random effects model and this was presented as an odds ratio (OR) with 95% confidence interval (CI).
RESULTS 
Figure 1. The PRISMA flow diagram

The search strategy identified 71 studies and 6 of these, together including 2,502 women, met the inclusion criteria [Figure 1.]. ]. Five of the studies took place in hospitals[10-14] and one  study was conducted  in a Private Practice Family Planning Clinic.[15] Four of the studies took place in developed countries: Iceland,[13] Italy,[10] Scotland[12] and The USA.[15] The remaining two studies were carried out in newly industrialised countries (NIC): China[14] and Brazil.[11]	Comment by ogy290: You abstract says13921 studies were identified!? 	Comment by Hannah Stewart: 13921 titles, 71 full texts and 6 included studies. I’ve changed it to ‘13921 titles’ in the abstract. 
All the studies looked at women of reproductive age who had undergone at least one abortion, with two stating specifically that these were first trimester abortions.[15,13] Nobili, et al.,[10] and Langston, et al.,[15] both only had participants that were over 18 years of age whereas Zhu, et al.,[14] only had participants under the age of 25. The languages spoken during the data collection varied across the studies; Nobili, et al.,[10] looked only at those with Italian Nationality and Langston, et al.,[15] had participants that were fluent in either Spanish or English. 
All the papers had an intervention involving individual counselling about contraceptive methods and one study also provided group education over a two-day event, which included the involvement of partners.[14] The remaining five studies delivered the counselling in one single session.[10-13,15]Some of the studies gave free provision of a contraceptive method of the participant’s choice.[11,12,14]
Five of the studies compared their intervention with the standard care available to the participant at the time of the study. The trial by Zhu et al used two interventions, package A and package B.[14] Package A was described as being the essential package and its components were very similar to those of the standard care that the other studies used for their control group. Standard care varied between studies. A more comprehensive explanation of the standard care available in  each study can be seen in Table 1. 

Each study had different outcomes with the majority of the studies looking at the uptake rate of contraception and the rate of continuation of a contraceptive method.[10-13,15] Nobili, et al.,[10] also looked at how the participants’ knowledge about contraception differed between the two groups. Finally, two studies looked at the rate of subsequent abortions,[12,15] and one at whether or not the participant became pregnant again.[11] 


Table 1.  Characteristics of included studies 	Comment by Hannah Stewart: The journal requires the table to be in the text
	Reference
	Setting
	Population
	Exact Intervention
	Comparison
	Outcome

	Nobili, et al., 2007
	Hospital, Italy (San Paolo Hospital of Milan)
	Women who have undergone a termination of pregnancy (TOP), Italian nationality, over 18, between 1st February 2004 and 31st May 2004
	Patient-centred contraceptive counselling for 30 minutes with psychologist and gynaecologist
	Routine treatment involving referral to the community health centres post TOP with no follow up
	1. Knowledge of contraception (at 1 month)
2. Attitudes of contraception (at 1 month)
3. Effective use of contraception (at 1 and 3 months) 

	Langston, et al., 2010
	Private Practice - Family Planning Clinic, New York, USA
	Women seeking a first trimester procedure for a spontaneous or induced abortion. Over 18 years, no desire to become pregnant right away, fluency in Spanish or English, access to a telephone
	Structured and standardised non-directive counselling on contraception with visual and audio components
	Standard care: one hour visit by a single physician.
	1. Choosing an effective method of contraception
2. Continuation of very effective and/or effective method of contraception

	Carneiro, et al., 2011
	Teaching Hospital, Recife, Brazil
	Women undergoing an abortion 
	Face-to-face counselling on contraception taking into account their own personal contraceptive history. Supply of their chosen method at no cost
	Standard care: 30-40 minutes of group education on contraception
	1. Whether or not they chose to accept contraception
2. Whether or not they became pregnant again

	Zhu, et al., 2009
	Abortion clinics and hospitals in China
	Women <25 registering any abortion
	Contraceptive advise and counselling (including partner) and free contraception
	Standard care
	1. Rate of subsequent abortion

	Bender and Geirsson, 2004
	Hospital Abortion Clinic, Iceland
	Women requesting a first trimester abortion
	Contraceptive advise and counselling and free contraception
	Standard care
	1. Uptake of contraception

	Schunmann and Glasier, 2006
	Royal Infirmary of Edinburgh, Hospital
	Women presenting to the abortion clinic having a termination of pregnancy, with a good grasp of English, not terminating due to a foetal abnormality
	Expert advice and enhanced provision of contraception 15-20 minute, contraception discussed, 3 months contraception provided as well as possibility for Implanon (not available for control group)
	Standard care at the time of study – initial gynaecology clinic consultation and admission to hospital for week post-abortion. Offered one packed of oral contraceptive pill
	1.Contraceptive method uptake and continuation at 16 weeks after termination of pregnancy

2. Subsequent abortion 2 years later



Assessment of bias
Having used the Cochrane Collaboration’s tool for assessing risk of bias in randomised control trials,[9] all six studies were deemed to be of a high enough quality to be included in our review. However, it was only stated specifically in two studies that participants were blinded.[11,12] Outcome assessors were blinded in only one study.[10] The lack of blinding in these studies is most likely due to the nature of the interventions, as it is obviously difficult to blind participants and providers to whether or not they have received/delivered counselling. The risks of selection bias, attrition bias and reporting bias were well limited across the studies. Carneiro et al.[11] carried out an intention to treat analysis in order to reduce attrition bias in their study. When assessing risk of bias, we also noted some limitations that the authors stated about their own studies. One paper stated that they had a significantly small data set.[10] They also discuss “social desirability” as a cause for bias as the women in the intervention group could have been tempted to portray a more positive result. Carneiro, et al.,[11] stated that their follow-up time was shorter than ideal, however some of the other studies also had similar follow-up times. Langston, et al.,[15] mentioned that their participants were predominantly Hispanic, therefore this specific ethnic demographic could limit the generalizability of their study’s findings. Bender and Geirsson,[13] produced non-identical groups for the intervention and control in regards to characteristics such as age, child bearing and previous abortions. Finally, Zhu, et al.,[14] commented that some of their hospitals did not follow centralised randomisation, but they discounted these hospitals from their results.
Table 2 shows the risk of bias for each study.
Study results
Two studies found that women in the intervention group were at reduced odds of having a subsequent abortion or unintended pregnancy. Zhu, et al.,[14] showed the odds of a subsequent abortion in the intervention group in comparison to the control group was 0.32 (95% CI: 0.14 to 0.71), similarly Carneiro, et al.,[11] found that the odds were 0.15 (95% CI: 0.03 to 0.70) in the intervention group compared to the control group. However, one study showed a larger proportion of women in the intervention group went on to have further unplanned pregnancies compared to those in the control group[12] (OR 1.52; 95% Cl 0.91 to 2.54).
Two studies found that women in the intervention group were at increased odds of choosing LARC methods. Carneiro, et al.,[11] showed that the odds of choosing LARC methods in the intervention group compared to the control were 3.13 (95% CI: 0.13 to 77.51). Similarly Schunmann and Glasier[12] found that the odds were 1.71 (95% CI 1.07 to 2.72). However one study found a larger proportion of women in the control group chose LARC methods compared to the intervention.[13] (OR 0.51; 95% CI: 0.20 to 1.25). 
Nobili, et al.,[10] also aimed to increase women’s knowledge of contraception. One month after counselling they reported a highly increased knowledge in the intervention group (Z=3.91, p=0.0001), compared to no significant change in the control group (Z=-o.83; p=n.s).
All three studies found that women in the intervention group were more likely to continue their chosen method of contraception for at least three months, compared to those in the control group. Schunmann and Glasier[12] found that the odds of continuing the method of contraception in the intervention were (OR 1.15; 95% CI 0.70 to 1.90). Similarly Langston, et al.,[15] found that the odds were 1.76 (95% CI: 0.63 to 4.92). Carneiro, et al.,[11] also found odds of 26.03 (95% CI: 6.11 to 110.91). 
[Figure 2. Meta-analysis Results and Forest Plots]

Meta-analysis
Figure 2 shows the meta- analysis for each outcome. The meta-analyses for all the outcomes highlighted a non-significant association between the control and intervention group. Outcome 1.1 risk of subsequent unplanned pregnancy: There were 3 studies involving a total of 1963 women with x in intervention and y in the control group. The results of the meta-analysis showed no significant difference between the control and intervention groups (OR=0.47; CI: 0.12-1.90). 
Outcome 1.2, uptake of LARC: There were 4 studies with a total sample of 895 women and x and y in the intervention and control groups respectively. The results of the meta-analysis were not statistically significant (OR= 1.11; CI: 0.40-3.07). 
Outcome 1.3, continuation of contraceptive method chosen for at least three months: There were 3 studies involving a total of 723 women with x and y in intervention and control groups respectively. The pooled odds ratios were non-significant (OR=3.3; CI: 0.64-17.72).

[bookmark: OLE_LINK35]As the statistical heterogeneity was large in all the included studies it was deemed appropriate for a random effects model to be used. However, when the random effects model was used there was no evidence of effect. For one of the outcomes (1.3 Continuation of contraceptive method chosen for at least three months) a fixed effect model would have provided a significant result.
[bookmark: OLE_LINK11]DISCUSSION
There are very few randomised control trials examining the effect of specialist contraceptive counselling in women around the time of abortion. We only found a total of three papers that examined the effect of post abortion intervention on subsequent abortions or unplanned pregnancy.  This review demonstrates there was no significant difference in the number of women who had a subsequent unplanned pregnancy between those who received the specialised counselling and those who received standard care. This review takes into account more randomised control trials than any previous review regarding specialised contraceptive counselling. It also looks at three different outcomes, providing information on the effectiveness of post-abortion contraceptive counselling on the proportion of subsequent unplanned pregnancies, the uptake of LARC and the continuation of contraceptive methods.

Due to interventions, the women in the trials were more knowledgeable about contraception,[10] and this effect was increased further if the male partner was involved,[14] but this did not seem to change the outcome of continued contraception use at three months post-intervention. There are various factors that can affect a woman’s choice for contraception and it is possible that a follow up time of only three months is not long enough to test fully the impact of the intervention group. Carneiro, et al.,[11] had encouraging results of the women being less likely to have a subsequent abortion, but a lack of trials and participants included in each meant that the overall meta-analysis may have lacked the power to detect a significant result; therefore further randomised control trials are warranted. There was statistical and clinical heterogeneity between the studies, as the studies used different populations and interventions which may have influenced the outcomes of the study [See table 1]. 

Comparison with other reviews
The results from this review are very similar to those from the review conducted by Carneiro et al.,[16] This study identified more randomised control trials to test whether specialist contraceptive counselling had an effect on a number of outcomes, however similarly to the previous review this study did not find any significant differences in the proportion of subsequent unplanned pregnancy between the intervention and control groups. 
When looking at the effectiveness of counselling with regard to later use of contraception in women who had undergone an abortion, Carneiro et al. also found no significant difference between women in the control group and those in the intervention.[16] When we assessed our statistical heterogeneity we found we had a value of p=0.06 and an I² value= 65% for Outcome 1.2 (Uptake of LARC) which was similar to the outcome of Carneiro et al.’s meta-analysis.[16] For this reason we used a random effects model to analyse. Despite this neither meta-analysis found evidence for effect.

However, a high quality cohort study has shown that women who left with LARC were less likely to return for a subsequent abortion,[17] suggesting that LARC as a post abortion method is the most effective in preventing repeat abortions. Nevertheless, more research should be done to identify how best to encourage continued use of contraceptive methods post-abortion as there are still many women who discontinue their chosen method. Our study shows that specialised counselling before or after the initial abortion does not affect the uptake of LARC or continuation of chosen contraceptive method. This is either due to the small sample size of the included studies, the short follow up period or the fact that the intervention does not work. Therefore further high quality research should be undertaken and other interventions should be explored.   
Strengths and weaknesses
This review builds upon the work of one previous review by including three additional studies and a wider array of results.[16] The key strengths of this review are robust methodology, exhaustive search strategy and a priori inclusion and exclusion criteria.

However, in our review process, several other areas introducing potential bias must be highlighted. For example, due to time constraints, our exhaustive search strategy omitted both studies published in languages other than English and those as-yet unpublished.

In addition, the risk of bias in several studies was unclear due to incomplete information regarding randomisation whilst blinding of participants and personnel was often impractical due to the nature of the intervention. In some cases, the risk of bias was high due to inadequate methods of randomisation and allocation concealment.

Furthermore, clinical heterogeneity was observed between all studies, with reference to timing of the intervention, duration of the intervention and the specific details of the intervention utilised.



Context of Findings
There are several possible reasons as to why this review has found no evidence of effect. The authors of each paper mentioned some limitations of their study which could have contributed to lack of effect found in the results. Two papers stated that their results could be vulnerable to the effects of ‘social desirability’,[10,15] with a third stating that as their results were self-reported there could be a risk of inaccuracy.[14] 
Another issue with the collection of results was noted by Schunmann and Glasier with regards to their paper. Information was collected from participants in the intervention group at interview, whereas case notes were reviewed in order to collect data about women in the control group. Therefore information on the control group is potentially less accurate and complete. They were also unable to review case notes for all the women.[12] 
Limited follow-up time must be considered, especially when thinking about the outcome of further unwanted pregnancies. It is very difficult for studies to follow up participants for an extended period of time, as participants drop out for a number of reasons. Follow-up time was mentioned as a limitation by two studies,[11,12] and another mentioned that the paucity of follow-up in their study could have impacted the results.[10] Another factor to consider with this outcome is that an individual’s intention to avoid pregnancy is not easily measured.[11] 
Some of the limitations mentioned were in reference to the interventions themselves. In Langton et al.’s study, the flip-chart aid used for counselling was developed by the World Health Organization to be used for tailored counselling, but was used in this case for structured, standardized counselling. It is possible that it was less effective when used in this way as this is not what it was designed for.[15] Zhu mentioned that there was some variation in the intervention delivered by their study, as the study took place in different hospitals across China.[14]
Something that is important to remember when considering specialized contraceptive counselling in the context of women undergoing an abortion is that the participants are likely to be experiencing some form of anxiety about the procedure. This anxiety is likely to result in a decrease in concentration, which could limit the effectiveness of the counselling.[15] Bender and Geirsson mention in their paper the possibility that participants may experience ‘information overload’. It is likely that the women will have received information regarding the procedure of the abortion, so to also deliver counselling about contraception at this stage may result in them being unable to process all the information they have been given.[14] 


[bookmark: OLE_LINK3]CONCLUSIONS

The results of this review show that counselling at the initial abortion had no evidence of effect on the subsequent unplanned pregnancy rate, uptake of LARC and continued use of chosen contraceptive method.  The included primary studies were limited by  small sample sizes and short follow-up periods as well as between study clinical and statistical heterogeneity which may have affected  the results of this systematic review and meta-analysis. This area of research would benefit from larger multicentre clinical trials with longer follow up periods and further focus on the interventions that encourage the continuation of effective methods of contraception.  
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