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ABSTRACT

Background: Ectopic pregnancy is an important cause of maternal morbidity and mortality,
estimated to occur in approximately 1-2% of pregnancies worldwide. Smoking and history of using
intrauterine devices are risk factors for ectopic pregnancy. This study aims to estimate the
magnitude of the relationship between smoking and a history of using intrauterine devices on the
incidence of ectopic pregnancy based on a number of previous primary studies.

Subjects and Method: This study is a systematic review and meta-analysis. The articles used in
this study were obtained from several databases, including: PubMed, Google Scholar, and Science
Direct which were published from 2000-2020. The inclusion criteria used are full text articles with
Case Control design. The keywords used to search for articles were as follows: smoking AND
"ectopic pregnancy" AND multivariate; "use of intrauterine device" AND "ectopic pregnancy" AND
multivariate; smoking OR cigarette AND “use of intrauterine device” AND “ectopic pregnancy” OR
“tubal pregnancy” AND multivariate. Articles were collected using PRISMA flow diagrams and
analyzed using the Review Manager 5.3.

Results: A meta-analysis of 7 articles showed that women of reproductive age who smoked had a
2.20 times risk of ectopic pregnancy compared to women of reproductive age who did not smoke
(aOR= 2.20; 95% CI= 1.45 to 3.34; p= 0.002). A meta-analysis of 9 articles showed that women of
reproductive age with a history of using intrauterine devices had a 2.28 times risk of ectopic
pregnancy compared to women of reproductive age who did not use intrauterine devices (aOR=
2.28; 95% CI= 1.74 to 2.98; p<0.001).

Conclusion: Smoking and a history of using intrauterine devices increase the risk of ectopic
pregnancy.
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BACKGROUND

Ectopic pregnancy is an important cause of

caused by blockage of the fallopian tube or
reduction of tubal perspiration that

maternal morbidity and mortality, esti-
mated to occur in approximately 1-2% of
pregnancies worldwide (Orazulike and
Konje, 2013). An ectopic pregnancy is

e-ISSN: 2549-0257

prevents the fertilized ovum from reaching
the uterus (Lewis et al., 2017). Ectopic
pregnancy poses a significant threat to
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women of reproductive age (Barash et al.,
2014).

The main symptoms of an ectopic
pregnancy include abdominal or pelvic
pain, amenorrhea or missed periods, and
vaginal bleeding with or without clotting.
Other symptoms include gastrointestinal
symptoms, dizziness, fainting, shoulder tip
pain, urinary symptoms and rectal pressure
or pain during bowel movements (Orazu-
like and Konje, 2013). The results of the
study stated that as many as 81.9% and
57.8% of women with ectopic pregnancies
experienced moderate or heavy bleeding
and the presence of pain was significantly
and positively related to the presence of an
ectopic pregnancy (Barnhart et al., in Moini
et al., 2014). Serial measurement of serum
human chorionic gonadotropin (hCG) com-
bined with transvaginal ultrasound is used
to diagnose ectopic pregnancy (Demirdag et
al., 2016).

Studies report that ectopic pregnancy
is the leading cause of maternal death in
Africa accounting for 0.5%-2.3% of all
deaths. In Southeast Asia the incidence of
ectopic pregnancy is 1.48%. The highest
incidence of ectopic pregnancy is reported
from African countries i.e. 0.5%-2.3% of
live births, the incidence of ectopic preg-
nancy in Pakistan is 0.5%-1.5%, while the
lowest incidence is reported from Asia and
the Middle East. ie 0.4%-0.6% of live births
(Ain et al., 2019). Several risk factors are
suspected to be the cause of ectopic preg-
nancy, including a history of pelvic inflame-
matory disease, history of tubal surgery,
history of ectopic pregnancy, tubal block-
age, maternal age, smoking, history of using
intrauterine devices, history of abortion,
history of infertility (Moini et al. , 2014).

Smoking has been shown to be an
increased risk factor for ectopic pregnancy.
The increased risk ranges from 1.6 to 3.5
times compared to non-smokers (Patil,
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2012). Some of the mechanisms of this rela-
tionship may be delayed ovulation, altered
tubal and uterine motility and microenvi-
ronment, or altered immunity (Sivalingam
et al., 2011). Method of contraception only
after IUD use, there was a 4-5 times
increased risk of subsequent ectopic preg-
nancy (OR 4.39, 95% CI= 1.78 to 10.81).
Although the exact mechanism of implanta-
tion occurring outside the uterus is not well
understood, it is thought that IUD-induced
inflammation may cause endosalpinx deci-
lation and subsequently delay egg trans-
port, leading to ectopic pregnancy (Moini et
al., 2014).

Various studies have been conducted
to examine the relationship between
smoking and a history of using intrauterine
devices on the incidence of ectopic preg-
nancy, but the results of the study have not
shown consistent results. Further analysis
is needed to arrive at a convincing conclu-
sion. Therefore, researchers are interested
in examining the relationship between
smoking and history of using intrauterine
devices on the incidence of ectopic preg-
nancy. The researcher used a systematic
review approach to clearly identify the rela-
tionship between smoking and history of
using intrauterine devices on the incidence
of ectopic pregnancy.

SUBJECTS AND METHOD

1. Study Design

The study design used in this study was a
systematic review and meta-analysis, using
the PRISMA diagram flow. Article searches
were conducted using journal databases
including: PubMed, Google Scholar and
Science Direct. The keywords used are
smoking AND "ectopic pregnancy" AND
multivariate; "use of intrauterine device"
AND "ectopic pregnancy” AND multiva-
riate; smoking OR cigarette AND “use of
intrauterine device” AND “ectopic preg-
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nancy” OR “tubal AND
multivariate.

2. Inclusion Criteria

In this study, the inclusion criteria were full
text articles using an observational case
control study design, articles in English, the
analysis used was multivariate with
adjusted odds ratio. The study subjects are
women of reproductive age, the intervent-
ion is smoking and a history of using intra-
uterine devices.

3. Exclusion Criteria

Exclusion criteria in this study include arti-
cles published before 2000 and languages
other than English.

4. Operational Definition of Variables
In formulating research problems here
using PICO. Population is women of repro-
ductive age. The intervention was smoking
and a history of using intrauterine devices,
with a comparison of not smoking and not
using intrauterine devices and the outcome
was ectopic pregnancy.

Smoking is an activity of burning tobacco
cigarettes which involves the process of
entering smoke into the body by sucking it.
Intrauterine contraception is a device
or object that is inserted into the uterus
which is very effective, reversible, long-

pregnancy”

Articles identified through
database search (n= 1,256)

term, and can be used by all women of
reproductive age.

An ectopic pregnancy is a pregnancy
that occurs outside the uterus.

5. Instrument

An assessment of the quality of research
articles is carried out using the Critical
Appraisal Checklist for case control
(CEBMa, 2014).

6. Data Analysis

The Review Manager application (RevMan
5.3) was used in analyzing the data in this
study. The results of data analysis are in the
form of effect size values and study hetero-
geneity which later the results of the ana-
lyzed data are interpreted in the form of
forest plots and funnel plots.

RESULTS

Research from primary studies related to
the relationship of smoking and history of
using intrauterine devices to the incidence
of ectopic pregnancy consisted of 12 studies
originating from 7 studies from the Asia, 2
studies from the Africa, 3 studies from the
Europe.

The article search was carried out
using a database based on the PRISMA flow
diagram which can be seen in Figure 1.

A 4

Delete duplicate data (n= 88)

'

Filtered articles (n=1,168)

A 4

Full articles that are
considered eligible (n= 257)

Articles issued (n= 911)
Irrelevant title= 802

Not an observational study = 55
Articles not in English= 4
Article not full text=50

Y

Articles included in the meta-
analysis (n= 12)

Articles issued (n= 911)
Irrelevant title= 802

Not an observational study = 55
Articles not in English= 4
Article not full text=50

Figure 1. PRISMA flow diagram
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Furthermore, the researchers conducted an
assessment of the quality of the articles
(Tables 1 and 2). While table 3 shows that
there are 7 case control study articles with
the independent variable smoking and table
4 shows there are 9 case control study

articles with the independent variable being
a history of using intrauterine devices. The
results show that smoking and a history of
using intrauterine devices increase the risk
of ectopic pregnancy.

Table 1. Assessment of Research Quality on the Relationship of Smoking to

Ectopic Pregnancy

. Criteria

Primary Study . 2 3 4 5 6 7 8 o 10 1 12 Total
Bouyeret al (2000) 1 1 1 1 1 o o 1 1 1 1 1 10
Bouyeret al (2003) 1 1 1 1 1 1 1 1 1 1 1 1 12
Karaeret al (2006) 1 1 1 1 1 1 1 1 1 1 1 1 12
Karaer et al (2013) 1 1 1 1 1 0 O 1 1 1 1 1 10
Taranet al (2015) 1 1 1 1 1 1 1 1 1 1 1 1 12
Kashanianet al. (2016) 1 1 1 1 1 1 1 1 1 1 1 1 12
Mindjahet al (2018) 1 1 1 1 1 1 1 1 1 1 1 1 12
Note:

Answer 1 = Yes
Answer 0 = No

Table 2. Assessment of the Quality of Research on the Relationship of History of
Using Contraceptive Devices in the Uterus to the Incident of Ectopic Pregnancy

. Criteria
Primary Study : 2 3 4 5 6 7 8 o9 10 1 12 Total
Bouyeret al (2000) 1 1 1 1 1 0 0 1 1 1 1 1 10
Bouyeret al (2003) 1 1 1 1 1 1 1 1 1 1 1 1 12
Anorluet al (2005) 1 1 1 1 1 1 1 1 1 1 1 1 12
Karaer et al (2006) 1 1 1 1 1 1 1 1 1 1 1 1 12
Parashi et al(2014) 1 1 1 1 1 1 1 1 1 1 1 1 12
Li etal (2014) 1 1 1 1 1 1 1 1 1 1 1 1 12
Liet al (2015) 1 1 1 1 1 1 1 1 1 1 1 1 12
Zhanget al (2015) 1 1 1 1 1 1 0 1 1 1 1 1 11
Kashanianet al (2016) 1 1 1 1 1 1 1 1 1 1 1 1 12
Note:
Answer 1 = yes
Answer 0 = no
The study quality assessment was carried d. Are the selected controls appropriate

out using the Critical Appraisal Checklist

for Case control (CEBMa, 2014). The 12

questions used were as follows:

a. Does this objective clearly address the

problem/focus of the research problem?

Is the case control research method suit-

able to answer the research question?

c. Are the cases representative of the
designated population?

b.
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and acceptable?

e. Were the research instruments (history
of tubal surgery, history of abortion,
history of infertility) taken into account?

f. Has the researcher controlled for the

influence of all confounding factors?

Are the results applicable to your

research?
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h. Was the magnitude of the exposure to the

effect assessed?

j. Are the results applicable
designated population?

i. Was a confidence interval given for the k. Are the results of this study consistent
main outcome? with other available evidence?

Table 3. Description of the primary study of the relationship between smoking

and the incidence of ectopic pregnancy

Author Country Study Sample P I C (0]
(Year) (Continent) Design
Bouyeret al Prancis Case Case: 243 Womenof Smoking No Ectopic
(2000) (Eropa) Control Control: reproductive Smoking pregnancy
140 age
Bouyeret al Prancis Case Case: 803 Womenof Smoking No Ectopic
(2003) (Eropa) Control Control: reproductive Smoking pregnancy
1683 age
Karaeret al Turki Case Case: 225 Womenof  Smoking No Ectopic
(2006) (Asia) Control Control: reproductive Smoking pregnancy
375 age
Karaer Turki Case Case: 125 Womenof Smoking No Ectopic
(2013) (Asia) Control Control: reproductive Smoking pregnancy
125 age
Taranet al Jerman Case Case: 225 Womenof  Smoking No Ectopic
(2015) (Eropa) Control Control: reproductive Smoking pregnancy
350 age
Kashanian et Iran Case Case: 308 Womenof  Smoking No Ectopic
al (2016) (Asia) Control Control: reproductive Smoking pregnancy
616 age
Mindjah Kamerun Case Case: 88  Womenof Smoking No Ectopic
(2018) (Afrika) Control Control: reproductive Smoking pregnancy
176 age

Table 4. Description of the primary study of the relationship between history of
using intrauterine devices and the incidence of ectopic pregnancy

Author Country Study Sample P I C o

(Year) Design
Bouyeret Prancis Case Case: 243 Women of History Not using Ectopic
al (2000) (Eropa) Control Control: 140 reproductive age usingIUD an IUD pregnancy
Bouyeret Prancis Case Case:803 Women of History Not using Ectopic
al (2003) (Eropa) Control Control: 1683 reproductive age usingIUD anIUD pregnancy
Anorluet Nigeria  Case Case: 100 Women of History Not using Ectopic
al (2005) (Afrika) Control  Control: 280 reproductive age using IUD an IUD pregnancy
Karaer et al Turki Case Case: 225 Women of History Not using Ectopic
(2006) (Asia) Control  Control: 375  reproductive age usingIUD an IUD pregnancy
Parashiet Iran Case Case: 150 Women of History Not using Ectopic
al (2014) (Asia) Control  Control: 300 reproductive age usingIUD an IUD pregnancy
Lietal Cina Case Case: 2411 Women of History Not using Ectopic
(2014) (Asia) Control  Control: 2419 reproductive age usingIUD an IUD pregnancy
Lietal Cina Case Case: 2411 Women of History Not using Ectopic
(2015) (Asia) Control  Control: 2416 reproductive age using IUD an IUD pregnancy
Zhang et al Cina Case Case: 2411 Women of History Not using Ectopic
(2015) (Asia) Control  Control: 2419 reproductive age using IUD an IUD pregnancy
Kashanian Iran Case Case: 308 Women of History Not using Ectopic
et al (2016) (Asia) Control  Control: 616  reproductive age using IUD an IUD pregnancy

www.thejmch.com 392
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1. The relationship between smoking
and the incidence of ectopic
pregnancy

a. Forest plot

Based on the results of the analysis in

Figure 2, it can be seen that 7 articles

reported that smoking increased the inci-

dence of ectopic pregnancy. Based on the

between trials (I2= 78%; p = 0.002) so the
Random Effect Model (REM) was used.
Random Effect Model (REM) is used if I2
>50%. Women of reproductive age who
smoked had 2.20 times the risk of having
an ectopic pregnancy compared to women
of reproductive age who did not smoke
(aOR= 2.20; 95% Cl=1.45 to 3.34; p=

analysis, there was high heterogeneity 0.002).

Odds Ratio Odds Ratio
Study or Subgroup  log{Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl
Bouyer 2000 0.0953 03093 138% 1.10[0.60, 2.02) ——
Bouyer 2003 1.361 02069 16.5% 3.90 {2.60, 5.85] o=
Karaer 2006 05306 02221 161% 1.70(1.10, 2.63) —e—
Karaer 2013 0.5653 03479 12.8% 1.76 (0.89, 3.48] T——
Kashanian 2016 1.7405 03627 125% 5.70(2.80,11.60] —
Mindjah 2018 0.9858 04452 10.5% 268 [1.12, 6.41] —_—
Taran 2015 0.4055 01582 17.7% 1.50{1.10, 2.05] -—
Total (95% CI) 100.0%  2.20[1.45, 3.34] >
Heterogenelty: Tau®= 0.23; Chi*= 26.83, df= 6 (P = 0.0002); F= 78% b ok % 700

Test for overall effect Z=3.71 (P=0.0002)

smoking (no) smoking (yes)

Figure 2. Forest plot of the relationship between smoking
and the incidence of ectopic pregnancy

b. Funnel plot

Figure 3 shows the absence of publication
bias indicated by the symmetrical distri-
bution of the right and left plots where
there are 3 plots on the right and 4 plots on

- SEBGIOR)

01
02T
0.3+

0.4

(8]

the left. The plot on the left of the graph has
a standard error of 0.1 and 0.4 between,
while the plot on the right of the graph has
a standard error of between 0.2 and 0.5.

O

oR

0.5 t
0.0 (1]

,
10 100

Figure 3. Forest plot of the relationship between smoking
and the incidence of ectopic pregnancy

a. Forest plot
Based on the results of the analysis in
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Figure 4, it can be seen that as many as 9
articles reported that a history of using
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intrauterine devices increased the incidence
of ectopic pregnancy. Based on the analysis,
there was a high heterogeneity between
trials (I2=70%; p=0.009) so the Random
Effect Model (REM) was used. Random
Effect Model (REM) is used if I2 > 50%.
Women of reproductive age with a history
of using intrauterine devices are 2.28 times
more likely to experience an ectopic
pregnancy than women of reproductive age

who do not use intrauterine devices (aOR=
2.28; 95% CI= 1.74 to 2.98; p<0.001).

b. Funnel plot

The results of the analysis in Figure 5 show
that there is a publication bias indicated by
the asymmetric distribution of the right and
left plots and does not form an inverted
funnel. There is one study on the left that
has a standard error of >0.6.

Odds Ratio Odds Ratio
Study or Subgroup  log|Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Anorlu 2005 13244 02924 105% 376(212,6.67) ——
Bouyer 2000 08755 03537 86% 2.40{1.20, 4.80) e —
Bouyer 2003 02624 01333 169% 1.30(1.00, 1.69) [
Karaer 2006 11632 0266 115% 3.20 (190,539} nE
Kashanian 2016 1411 03414 90% 410§210,8.01)
Li2014 06259 01193 175% 1.87 [1.48, 2.36) -
L2015 05423 01087 179% 1.72(1.38,2.13) Bl
Parashi 2014 1.5665 05563 47%  4.79(1.61,14.25)
Zhang 2015 06981 06801 34% 2.01]053,762) S
Totad (95% CI) 100.0%  2.28(1.74, 2.98) L3
Heterogeneity. Tau*= 0.09; Chi*= 26.40, ¢f= 8 (P = 0.0009), P= 70% D 0 0* 1*0 1004

Test for overall efMact Z= 6.00 (P < 0.00001)

1
non lUD IUD

Figure 4. Forest plot The relationship between history
of using intrauterine devices and the incidence of ectopic pregnancy
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Figure 5. Forest plot The relationship between history
of using intrauterine devices and the incidence of ectopic pregnancy

DISCUSSION
Research related to the relationship of
smoking and history of using intrauterine
contraception to the incidence of ectopic

www.thejmch.com

pregnancy is spread across 3 continents,
namely Asia, Africa and Europe which is
divided into 2 intervention -categories,
namely smoking as many as 7 articles from
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France, Turkey, Germany, Iran, Cameroon
and history of smoking. 9 articles were
cinducted in France, Nigeria, Turkey, Iran,
and China.

Based on the primary research, found
the basic similarities of the research,
including the research subjects are women
of reproductive age, the intervention given
is smoking with a comparison of not
smoking. However, there are also funda-
mental differences in the primary studies
taken, including the smallest number of
samples used as many as 250 and the
largest as many as 2486 and the average
age of women 18-43 years in the relation-
ship between smoking and the incidence of
ectopic pregnancy. While the relationship
between history of using intrauterine
devices and the incidence of ectopic preg-
nancy, the smallest sample size is 380 and
the largest is 4830 with an average age of
15-45 years. Women who are active
smokers and 2 articles are women who are
active smokers with the number of ciga-
rettes consumed more than 20 cigarettes
per day. The primary study of 9 articles
regarding the history of using intrauterine
devices did not explain the duration and
type of use of intrauterine devices.

Based on the results of the analysis of
7 articles regarding smoking on the inci-
dence of ectopic pregnancy, it was reported
that there was high heterogeneity between
trials (I12=78%; p=0.002), so the Random
Effect Model (REM) was used. Based on the
results of the analysis from the primary
research, this high heterogeneity occurs due
to variation or diversity between popula-
tions, which is seen from the different
number of samples between the case group
and the control group, the age of women
who tend to vary between studies.

Based on the results of the forest plot
of 7 research articles on smoking on the
incidence of ectopic pregnancy, it was also

www.thejmch.com

found that women of reproductive age who
smoked had a 2.20 times risk of having an
ectopic pregnancy compared to women of
reproductive age who did not smoke (aOR=
2.20; 95% CI= 1.45 to 3.34; p= 0.002).

The results of this study are supported
by research conducted by Karaer et al.
(2006), suggested that women with
smoking had a 1.70 times risk of having an
ectopic pregnancy compared to women who
did not smoke and the results were
statistically significant (aOR= 1.70; 95%
CI= 1.10-2.63; p=0.01). Smoking as a risk
factor for ectopic pregnancy. Smoking can
reduce tubal motility and nicotine has an
adverse effect on ciliary movement.
Nicotine has also been shown to delay the
entry of the egg into the uterus and the
formation and implantation of a blastocyst.
In addition, smoking can reduce humoral
and cellular immunity.

In line with these studies, Karaer et al.
(2013), suggested that women who smoked
had a 1.76 times risk of having an ectopic
pregnancy compared to women who did not
smoke but it was not statistically significant
(aOR= 1.76; 95% CI= 0.89-3.48; p= 0.104).
The research of Kashanian et al. (2016),
also stated that women who smoked had a
5.70 times risk of having an ectopic preg-
nancy compared to women who did not
smoke and the results were statistically sig-
nificant (aOR= 5.70; 95% CI= 2.80 to 11.60;
p <0.001). Smoking is considered a risk
factor for ectopic pregnancy. This suggests
a causative effect of tobacco on the fallopian
tubes.

Mindjah et al. (2018), stated that
women who smoked had a 2.68 times risk
of having an ectopic pregnancy compared
to women who did not smoke and the
results were statistically significant (aOR =
2.68; 95% CI= 1.12 to 6.41; p= 0.026).
Cotinine (an abundant nicotine metabolite)
from cigarettes increases the expression of
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prokineticin receptor-1 (PROKR1), a regula-
tor of smooth muscle contractility and a
gene important for implantation in the
fallopian tube. In this regard, they hypo-
thesized that smoking causes women to
have an ectopic pregnancy by altering tubal
PROKRI expression resulting in altered
fallopian tube function. In the research of
Taran et al. (2015), stated that smoking has
been shown to be a risk factor for increa-
sing ectopic pregnancy. On the basis of
laboratory studies in humans and animals,
the researchers controlled for several
mechanisms by which smoking might play
a role in ectopic pregnancy. These mecha-
nisms include delayed ovulation, altered
tubal and uterine motility, or altered
immunity.

Research conducted by Bouyer et al.
(2000), women who smoked were 1.10
times more likely to have an ectopic preg-
nancy than women who did not smoke but
it was not statistically significant (aOR=
1.10; 95% CI= 0.60 to 2.02; p= 0.47).
Bouyer et al. (2003), also stated that
women who smoked had a 3.90 times risk
of having an ectopic pregnancy compared
to women who did not smoke and the
results were statistically significant (aOR=
3.90; 95% CI= 2.60 to 5.85; p<0.001). This
shows that there is a dose-effect relation-
ship between tobacco use when smoking
more than 20 cigarettes per day which can
play a role in various stages of reproduc-
tion: ovulation, fertilization, viability, and
implantation.

Based on the analysis of 9 articles
regarding the history of using intrauterine
contraception on the incidence of ectopic
pregnancy, it was reported that there was
high heterogeneity between trials (12=70%;
p=0.009), so the Random Effect Model
(REM) was used. Based on the results of the
analysis from the primary research, this
high heterogeneity occurs due to variation
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or diversity between populations, which is
seen from the different number of samples
between the case group and the control
group, the age of women who tend to vary
between studies.

Based on the results of the forest plot
of 9 research articles regarding the history
of using intrauterine devices on the inci-
dence of ectopic pregnancy, it was also
found that women of reproductive age with
a history of using intrauterine devices are at
risk of 2.28 times experiencing the inci-
dence of ectopic pregnancy compared to
women of reproductive age who do not use
contraceptives intrauterine device (aOR=
2.28; 95% Cl= 1.74 to 2.98; p<0.001).

The results of this study are supported
by research by Anorlu et al. (2005) aimed
to identify risk factors for ectopic preg-
nancy in women of reproductive age in
Nigeria. In this study, it was shown that
women who had a history of using intra-
uterine devices had a 3.76 times risk of
having an ectopic pregnancy compared to
women who did not use intrauterine
devices (aOR= 3.76; 95% Cl= 2.12 to 6.67).
Another study by Bouyer et al. (2000), said
that women of reproductive age with a
history of using intrauterine devices had a
2.40 times risk of having an ectopic preg-
nancy compared to those who did not use
intrauterine devices and the results were
statistically significant (aOR= 2.40; 95%
CI= 1.20 to 4.80; p= 0.02). The risk of
insertion of a contraceptive device in the
uterus occurs because intrauterine inflame-
mation increases over time due to the
presence of a foreign body IUD which
results in a decrease in the number of
intrauterine pregnancies to the number of
ectopic pregnancies.

A similar study on the risk of ectopic
pregnancy and history of using intrauterine
devices was conducted by Bouyer et al.
(2003), stated that women of reproductive
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age with a history of using intrauterine
devices had a 1.30 times risk of having an
ectopic pregnancy compared to those who
did not use intrauterine devices but this
was not statistically significant (aOR= 1.30;
95% CI= 1.00 to 1.69; p= 0.10). History of
intrauterine contraceptive use has an etio-
logic role in ectopic pregnancy itself. Karaer
et al. (2006), stated that women with a
history of using intrauterine devices had a
3.20 times risk of having an ectopic preg-
nancy compared to those who did not use
intrauterine devices and the results were
statistically significant (aOR = 3.20; 95%
CI= 1.9 to 5.39; p< 0.001). Intrauterine
devices do not prevent ovulation and are
more effective at preventing intrauterine
pregnancy than extrauterine pregnancy.
This accounts for most of the higher risk of
ectopic pregnancy for intrauterine device
users when compared to non-users.

Kashanian et al. (2016), stated that
women of reproductive age with a history of
using intrauterine devices had a 4.10 times
risk of experiencing an ectopic pregnancy
compared to those who did not use intra-
uterine devices and the results were statis-
tically significant (aOR= 4.10; 95% CI=
2.10-8.01; p= 0.01). Li et al. (2014), also
stated that women of reproductive age with
a history of using intrauterine devices had a
1.87 times risk of having an ectopic preg-
nancy compared to those who did not use
intrauterine devices (aOR= 1.87; 95% CI=
1.48 to 2.36). The mechanism of action of
the TUD can cause changes in the endome-
trium, leukocyte infiltration into the uterus,
and the accumulation of macrophages
thought to cause extrauterine pregnancy
when ovulation occurs.

Research by Li et al. (2015), said that
women of reproductive age with a history of
using intrauterine devices had a 1.72 times
risk of experiencing an ectopic pregnancy
compared to those who did not use intra-
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uterine devices and the results were statis-
tically significant (aOR= 1.72; 95% CI= 1.39
to 2.13; p= 0.001). Although the exact
mechanism of implantation occurring out-
side the uterus is not well understood, it is
thought that IUD-induced inflammation
may occur in endosalpinx deciliation and
subsequently delay egg transport, leading to
an ectopic pregnancy. In line with these
studies, Zhang et al. (2015), in his study
stated that a history of using contraceptive
devices in utero also increased the risk of
ectopic pregnancy (aOR= 2.01; 95% CI=
0.53 t0 7.62).

In one of the primary studies with a
case control study design, Parashi et al.
(2014), showed that the CI range is very
wide (1.61 to 14.25). This can be caused by
missing data in the follow-up process. This
missing or missing data is probably data in
the group exposed to positive risk factors so
this can lead to a wide range of CIs. While
other causes may be due to the small
number of samples.

Based on the results of the analysis of
7 articles regarding smoking on the inci-
dence of ectopic pregnancy, the funnel plot
showed no publication bias as indicated by
the symmetrical distribution of the right
and left plots where there were 3 plots on
the right and 4 plots on the left. The plot on
the left of the graph has a standard error of
0.1 and 0.4 between, while the plot on the
right of the graph has a standard error
between 0.2 and 0.5. Meanwhile, the
results of the analysis of 9 articles regarding
the history of using intrauterine devices
against publications indicate that there are
publications indicated by the asymmetric
distribution of the right and left plots.
There is one study on the left that has a
standard error of >0.6. The possibility of
publication bias is presented by a funnel
plot that shows the relationship between
the effect size of the study and the sample
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size of the various studies studied, which
can be measured in different ways (Murti,
2014).

The advantage of this meta-analysis is
that it can control for confounding factors.
There are several confounding factors that
are important to be controlled by research-
ers such as history of tubal surgery, history
of abortion, history of infertility. This is
important because the effect of these con-
founding factors does not increase or
decrease the true relationship between
smoking and history of using intrauterine
devices with ectopic pregnancy. Therefore,
the researcher used the adjusted odds ratio
relationship measure with multivariate ana-
lysis because it had controlled for con-
founding factors so that the actual results
were obtained between the effects of
exposure and also the outcome, namely
between smoking and history of using IUD
to ectopic pregnancy.
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