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INTRODUCTION 

IUD is one of the effective methods of contraception. 

According to the 2011 Iranian Demographic Health 

Survey (DHS), 21493000 married women, age range 15-

49 years, were eligible for contraception in Iran; among 

them, 60 percent used an effective modern contraception 

method and 21.66 percent used traditional methods. 

Compared to the IUD, a modern method of contraception 

used by 8% (1.7 million) of women, withdrawal, a 

traditional and less effective method, is the most common 

method of contraception used by 21% of clients in Iran.
1
 

The withdrawal method has a high failure rate and leads 

to around 50% of unsafe abortions.
2 

On the other hand, 

although IUD is an effective contraceptive method, 

pregnancy due to failure of this method has its adverse 

effects; the failure rate of Cu-IUDs is 0.8% (0.1-1.4 per 

100)
3,4

 and in Iran, pregnancy with this method is 
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ABSTRACT 

Background: Objective of current study was to compare the adverse outcomes of pregnancy after failure of IUD 

(Intrauterine device) with the withdrawal method of contraception in order to predict and prevent such outcomes.  

Methods: In a retrospective cohort study, the adverse outcomes of 224 pregnancies (2 groups, 112 women each) were 

assessed following failure of the IUD or withdrawal methods of contraception (coitus interruptus). Data were 

analyzed and P values ≤0.05 were considered statistically significant.  

Results: Rates of spontaneous and induced abortion, ectopic pregnancy, and vaginal bleeding during second half of 

pregnancy were more common in the removed IUD group compared to the withdrawal method, differences however 

not significant. No fetal abnormality was observed in IUD group. Preterm birth (p= 0.045), preterm premature rupture 

of membrane (p= 0.01), and vaginal bleeding during pregnancy (p= 0.01), were more prevalent in the IUD group 

(retained and removed) compared to those using the withdrawal method.  

Conclusions: Considering the adverse outcomes, we knew women with pregnancy after failure of IUD were at an 

increased risk for such outcomes, compared to those using the withdrawal method; however the results of this 

research showed these adverse effects are not significant when pregnancy with IUD is detected earlier and IUD is 

removed during the early stage(s) of pregnancy. 
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continued unless the mother is at risk. The IUD is 

removed in case of visibility of its tail. Spontaneous 

abortion and preterm labour are more frequent in 

pregnancies with IUD, whether it is retained or removed.
5
 

Considering the high prevalence of IUD as a 

contraceptive method in Iran, we conducted this study in 

order to assess the adverse outcomes of pregnancy due to 

failure of this method among a group of Cu 380A IUD 

users, compared to a control group, comprising women 

who conceived due to a failure of withdrawal method 

(coitus interruptus).   

METHODS 

A retrospective cohort study was conducted from March 

2011 to March 2013. The section of reproductive health 

affiliated with the office of the vice - chancellor for 

health affairs in Shahid Beheshti University of medical 

sciences covers and supervises family planning services 

for 215,775 married women in the age range of 15-49 

years. Of this population, 16.7% (36034 clients) use IUD 

as a contraception method.
6 Criteria for insertion of IUD, 

type of IUD (Cu380A), and the policy for the follow up 

of clients were the same in all public clinics. Clients 

receive full counseling about the advantages and 

disadvantages of the methods of contraception. 

Pregnancy termination after the failure of contraception is 

not allowed in health centres unless the mother is at 

serious risk, or foetal major abnormality has been 

confirmed before 18 weeks of pregnancy; however, post 

abortion care is available for women who have any 

complications due to abortion.  

In this study, records of 224 clients, who had failure of 

IUD or withdrawal contraception, were collected. 

Categorized into two groups (n=112 each), the sample 

size of 220 participants were calculated: Significance 

level (α = 5%), power= 80%, ratio of sample size (B:A) = 

1, odds ratio of A to B = 3, approximately 95% 

confidence interval observed difference ± 0.106. Criteria 

for inclusion were records of the women participants, 

who had been visited, been offered counseling for 

contraception, had continued their pregnancies after 

contraceptive failure, and had received prenatal care and 

been delivered at the said public health centers. 

Incomplete records of clients were excluded if follow up 

of pregnancy and delivery child birth had not been done 

at these public health centers.  

Demographic and socio-economic parameters were 

similar between the clients. Other variables were 

pregnancy and parity score, continuation of the method 

and reproductive indicators. In order to assess the adverse 

outcomes of pregnancy after failure of IUD, we compared 

the rate of ectopic pregnancy, abortion, vaginal bleeding, 

preterm labour and preterm premature rupture of 

membrane, late septic abortion, chorioamnionitis, and 

fetal abnormality between the two groups using either 

IUD or withdrawal.  

Data was analyzed by SPSS (Ver. 21) software. 

Comparison between quantitative variables in the two 

groups was carried out using Mann-Whitney U-test for 

data that was not normally distributed and two-sample t-

test for data that was. Qualitative variables were analyzed 

by Chi-squared or Fisher’s exact test. P values ≤0.05 

were considered statistically significant. 

This study was approved by the ethics committee for 

researches of the Shahid Beheshti University of medical 

sciences. The identities of the patients were considered 

confidential.  

RESULTS 

The IUD and withdrawal user groups (112 women each) 

were assessed for adverse outcomes of pregnancy due to 

failure of contraception. Mean and SD of age for women 

were 30.29 ± 5.26 years in the IUD users and 31.08 ± 

5.63 years in the withdrawal group. The two groups were 

similar in mean maternal age, obstetrics history such as 

gravidity, parity, previous abortion, and social variables 

such as education and jobs; academic education was more 

prevalent in the withdrawal group, while illiteracy was 

more common in the IUD group, although the difference 

in literacy and mean educational levels was not 

significant between the two groups. Other characteristics 

of the groups are reported in Table 1. 

Table 1: Characteristics of IUD and withdrawal 

method users. 

Characteristics IUD Withdrawal P value 

Mean age (years) 30.29 ± 5.26 31.08 ± 5.63 0.276 

Education 

42.9% 

secondary 

school 

36.6% 

secondary 

school 

0.110 

Job 
85.7% 

housewife 

91.1% 

housewife 
0.112 

Parity score 32.1% two  36.6% two 0.647 

Mean continuation 

of method before 

conception 

30 ± 24.5 

months 

40 ± 48.1 

months 
0.053 

IUD was maintained for 30 ± 24.5 months; continuation 

of IUD was less than one year in 33%, between 1-2 years 

in 12.5%, 2-3 years in 25%, and over 3 years in 29.5%. 

The withdrawal method was used as the method of 

contraception for 40 ± 4.81 months before conception. 

Table 2 shows the adverse outcomes. In three cases of the 

IUD group, ectopic pregnancies were diagnosed at 7 ± 

3.6 weeks of conception. One case had unsuccessfully 

attempted to induce abortion but was later diagnosed with 

ectopic pregnancy; treatment of ectopic pregnancy was 

surgical in two cases and medical in one. No case of 

ectopic pregnancy was reported in case of the withdrawal 

method; this difference however was not significant. 
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Table 2: Adverse pregnancy outcomes in the IUD group compared to the withdrawal group. 

Complications IUD Withdrawal 
Relative 

risk 

P 

value 

Ectopic pregnancy 3 out of 112 (2.7%) 0 out of 112  - 0.081 

Induced abortion 8 out of 109 (7.3%) 6 out of 112 (5.3%) 1.37 0.54 

Spontaneous abortion 19 out of 102 (18.6%) 9 out of 106 (8.5%) 2.18 0.041 

   Spontaneous abortion in retained IUD 

   Spontaneous abortion in removed IUD 

3 out of 8 (37.5%)  9 out of 106 (8.5%) 4.4 0.037* 

16 from 94 (17%) 9 out of 106 (8.5%) 2 0.087 

Bleeding during pregnancy      35 out of 112 (31.3% ) 19 out of 112 (17%) 1.8 0.01 

Bleeding during 1st trimester of pregnancy      21 out of 112 (18.7%) 11 out of 112 (9.8%) 1.9 0.01 

Bleeding during 2nd and 3rd trimesters of pregnancy      14 out of 82 (17.1%) 8 out of 97 (8.2%) 2 0.073 

Preterm  9 out of 82 (11%) 3 out of 91 (3.3%) 3.3 0.045 

Preterm premature rupture of membrane  8 out of 82 (9.7%) 1 out of 91 (1.1%) 8.8 0.0098 

Foetal abnormality 0 out of 82 1 out of 81 (1.2%) 0 0.347 

*Fisher’s exact test 

 

Pregnancy with IUD was diagnosed at 5.75 ± 3.86 weeks. 

The IUD was removed at 7.2 ± 2.76 weeks in 94 cases of 

IUD users who were pregnant. Of these 94 cases, 16 had 

spontaneous abortion. The IUD and its tail were not 

visible in one case, probably because it had been 

expelled. In 8 cases, pregnancy had occurred with IUD in 

situ because the tail of the IUD was not visible after 

conception; of these 8 cases, 3 had spontaneous abortion. 

The rate of spontaneous abortion was higher with IUD in 

situ compared to when IUD was removed, difference 

however not significant. 

In 8 other cases, there was no definite information about 

the removal of IUD when there was an induced abortion. 

Overall, 27 cases of the IUD group had abortion at 9 ± 

2.7 weeks CI: 95% (5-14 weeks) and curettage was done 

in 14 cases of this group. No septic or late abortion was 

seen in the IUD group. Spontaneous abortion was more 

prevalent in the IUD group compared to the withdrawal 

users and this difference was significant (P = 0.015). 

Neither group had a significant rate of induced abortion. 

Induced abortion was performed in 8 cases of IUD users 

at 8.52 ± 2.7 (4-14 weeks) weeks of pregnancy; by 

curettage in 5 cases, medical abortion in 2 cases, and both 

medical and curettage in 1 case.  

Vaginal bleeding during pregnancy was higher among the 

IUD group than the withdrawal group and the difference 

was significant (P = 0.01). Vaginal bleeding occurred 

during the first trimester in 21 cases, during the second 

and third trimesters in 14.  

Preterm delivery and preterm premature rupture of 

membrane was higher in the IUD group than in the 

withdrawal group and the difference was significant (P = 

0.045 and P = 0.01 respectively). Gestational age in this 

group was 36.6 weeks.  

Mean and SD of weight for newborn were 3198 ± 432 

and 3213 ± 444 grams in the IUD and withdrawal groups 

respectively, difference not significant. 

One case of foetal major abnormality was reported in the 

withdrawal group, but none was observed among the IUD 

users. There were no reports of chorioamnionitis, low 

birth weight, or foetal abnormality among IUD users.  

DISCUSSION 

Findings and interpretation  

Compared to the withdrawal method, complications in 

pregnancies increase if this pregnancy is due to failure of 

Cu-T IUD; these adverse effects however are not 

significant in the removed IUD group.  

Strengths and weaknesses of the study 

To mention the strengths and weaknesses, compared to 

previous studies, we had a control group to detect the 

adverse pregnancy outcomes. The difference in rate of 

spontaneous abortion, ectopic pregnancy, fetal 

abnormality, and vaginal bleeding at the second half of 

pregnancies was not significant in the comparison 

between the withdrawal group and the group whose IUD 

was removed at the early stages of pregnancy. This 

finding can be explained through early detection of 

pregnancy and by the removal of IUD during the earlier 

stages of pregnancy as well.  

Retrospectively checking of the records is a weakness of 

the study; however some data were rechecked with the 

women but we cannot ignore the recall bias and the 

reliability of their memory. We missed the evaluation of 

some cases that had performed abortion primarily and 

refused to come back to the centers to be visited but 

having a control group and an insignificant rate of 
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induced abortion between both groups makes up for this 

problem.    

Differences in results and conclusions in relation to 

other studies 

The retained IUD group had more spontaneous and 

induced abortions compared to the removed IUD one. 

Spontaneous abortion was significantly less in the 

withdrawal method users compared to cases with retained 

IUD, findings in agreement with those of other studies, 

which suggest that the endometritis and disturbed 

implantation site may be responsible for the increased 

abortion rate.
5,7,12

 

Moreover, Deveer et al. found that the risk of miscarriage 

increased significantly when the IUD is retained, 

compared to when it is removed.
8 Brahmi et al. 

demonstrated that if the IUD is left in the uterus, the rate 

of miscarriage, preterm labour, and chorioamnionitis are 

increased.
5 In the present study, the number of cases 

whose pregnancies with retained IUDs was too low; of 

these most had higher rates of induced abortions, 

compared to the removed IUD group. Hence the 

remaining cases (2
nd

 & 3
rd

 trimesters) were mostly those, 

who had had their IUDs removed; this finding 

demonstrates that pregnancy if detected earlier the 

complications of pregnancy are reduced. 

There was no significant difference in the rate of induced 

abortion between the IUD group and withdrawal group in 

this study; neither was any case of septic or late abortion 

reported, which may be due to removal of IUD at an 

earlier stage of pregnancy in most of the cases. In order to 

minimize the adverse outcomes, it would be better to 

remove the IUD at an early stage of conception when the 

tail of the IUD is visible. If the string of IUD is not 

visible, Schiesser et al. suggest that it would be better to 

remove the IUD by an ultrasound-guided procedure.
9 It 

might be assumed that removing IUD in the 

circumference of no visible string tail is advised but 

manipulation of the uterine cavity has its own 

complications. Further studies are needed to evaluate and 

confirm the advantages of removing IUD in this 

condition.   

More cases of vaginal bleeding were seen in the IUD 

group than the withdrawal group, due to abortion in the 

first trimester, and preterm delivery during the second 

half of pregnancy. 

Preterm delivery and preterm premature rupture of 

membrane was higher in the IUD group than in the 

withdrawal group. Preterm premature rupture of 

membrane was probably due to subclinical infection of 

membranes. No evidence of chorioamnionitis was 

observed in our study, which could be due to the fact that 

the IUD had been removed in almost all of the cases, 

contrary to the Ganer et al. study, who reported  that the 

incidence of chorioamnionitis was significantly higher in 

both the retained and removed IUD groups, compared to 

the no IUD group.
10

 Wegmann et al. proposed that in 

pregnancy, there are pro-inflammatory cytokines and the 

shifting from lymphocyte T helper cell 1 to a T helper 

cell 2 that functionally maintain pregnancy and do not 

permit the fetus to be rejected;
7 since IUD causes 

inflammation in the endometrial surfaces and disturbs 

implantation, due to increase in inflammatory markers in 

IUD group,
8 

it could be proposed that inflammation and 

preterm premature rupture of membranes are expected in 

these conditions. 

Occurrence of pregnancy, including ectopic pregnancy, is 

less prevalent among IUD users compared to those using 

the withdrawal method. However, if pregnancy occurs, 

the probability of ectopic pregnancy is increased.  The 

type of IUD affects the rate of ectopic pregnancy as well. 

The rate of ectopic pregnancy with the levonorgestrel 

IUD was reported to be higher than with the Cu380A in 

some studies.
11

 In our study, 3 cases of ectopic pregnancy 

occurred, all of whom had used Cu-IUD.  

Some studies report higher rates of fetal abnormalities in 

pregnancies with IUD,
5 but in the present study, no fetal 

abnormality was recorded, indicating no reason for 

teratogenicity in pregnancy with IUD either. In the Kim 

et al. study, no significant congenital malformation was 

observed between IUD users compared to the ‘no IUD’ 

groups.
12

 

Relevance of the findings: implications for clinicians 

and policymakers 

 IUD is one of the common contraception methods since 

it has almost no systemic effect on the user and has high 

efficacy. However, similar to any modern contraception, 

it has its own complications, such as failure of the 

method and unplanned outcomes, e.g. pregnancy.  

Unplanned pregnancy can be reduced by improving the 

insertion technique by checking the position of IUD by 

ultrasound.
13

 Earlier removal of the IUD in pregnant 

women can also reduce the rate of adverse effects. 

On the other hand, as mentioned, withdrawal has the 

highest prevalence as a method of contraception in Iran. 

In fact, many clients in Iran, who have higher education 

and a better economic status, unfortunately use the 

withdrawal method, being afraid of side effects of 

modern contraceptive methods.
2
 Counseling and 

awareness of safety and efficacy of modern 

contraceptives is necessary to encourage couples to use 

effective contraception. Failure of the withdrawal method 

is currently responsible for approximately half of the 

induced abortions;
2
 as mentioned in his editorial by Amy, 

unintended pregnancy with this method has a high rate 

and consequently unsafe abortion has a negative impact 

on the physical and mental health of these women, their 

families and health system services.
14 

If free access to 

safe and effective contraceptive methods be restricted due 

to decline in total fertility rate in Iran, methods like 

withdrawal will become far more prevalent, and we 
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should be prepared to face related public health 

consequences. 

Finally, health care providers should bear in mind the 

greater need for comprehensive counseling and creating 

awareness among these groups, improving the technique 

of IUD insertion, and following up of cases to detect any 

complications. 

Unanswered questions and future research  

Whether removing IUD at the earlier stage of pregnancy 

has lesser complications, compared to no IUD group 

needs a larger study to confirm. To prevent induced or 

spontaneous abortions due to failure of contraceptives, 

this study recommends determining the precise failure 

rate of withdrawal to clarify the proportional differences 

between the complications of the two methods.   

CONCLUSION 

In this study despite IUDs being used by thousands of 

healthy Iranian women and the adverse effects that 

dissatisfaction with this method has on its continuation 

and family planning programs, these effects can be 

minimized by early removal of the IUD. 
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