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ABSTRACT
Background: Ectopic pregnancy is the leading cause of maternal death during the 1 st trimester of pregnancy,
accounting for approximately 10% of all pregnancy related deaths. A better understanding of ectopic pregnancy risk
can help prevent its occurrence. The present study was designed to evaluate the ectopic pregnancy risk factors and
their strength of association with ectopic pregnancy at a tertiary care hospital.
Methods: It was a prospective study with 104 cases of ectopic pregnancy and 125 controls conducted in the
Department of Obstetrics and Gynecology, SCB Medical College, Cuttack for a period of 1 year. Detailed history
suggestive of risks factor for ectopic pregnancy, menstrual and obstetrics history was taken. General, systemic,
abdominal and vaginal examination was done. Diagnosis of ectopic pregnancy was confirmed by clinical
examination, urine pregnancy test, ultrasonography and culdocentesis and only confirmed cases were included in the
study group. Healthy pregnant women were taken as control group.
Results: The study revealed that the risk of ectopic pregnancy was associated with the traditional risk factors
including previous EP [Adjusted odds ratio (AOR) = 9.98, 95% CI: 0.89-11.1%], previous infertility (AOR= 7.29,
95% CI:2.53-21.0) and previous history of sterilization (AOR=12.47,95% CI: 3.50 - 44.4) and previous history of
abortion (AOR= 3.10, 95% CI: 1.53-6.30). Age comparison between cases and controls revealed that the ODDS of
having ectopic pregnancy was 4 times in the age group 30 to 35 years as compared to uterine pregnancy and this
difference was statistically significant (P value = 0.007).
Conclusions: Risk factors such as previous ectopic pregnancy, induction of ovulation, intra uterine device usage,
abortion as well as increased maternal age along with recent diagnostic tools aid in early detection of ectopic
pregnancy in women resulting in proper and timely treatment.
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INTRODUCTION
Motherhood is a dream of every woman. This dream is
not always pleasant but may have some nightmares
through herjourney. Ectopic pregnancy is one of the
nightmares and is the leading cause of maternal death
during the first trimester of pregnancy, accounting for

approximately 10% of all pregnancy-related deaths.1 It
still remains a serious health problem for women of
childbearing age.2 Morbidity due to ectopic pregnancy is
in the form of infertility and ectopic recurrence.3
Ectopic pregnancy refers to the implantation of a
fertilised egg in an abnormal location outside the uterine
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cavity, occurring in the fallopian tube in approximately
97.7% of cases. Other sites include the cervix, ovary,
cervical region of the uterus and abdominal cavity.4-6
Various risk factors for ectopic pregnancy have been
identified including pervious ectopic pregnancy, previous
pelvic surgery, induction of ovulation, intra uterine
device usage, history of pelvic inflammatory disease and
smoking at the time of conception.7-11
PID is the commonest cause of ectopic pregnancy. It may
be due to STI mainly chlamydia and gonorrhoea and
others being post abortal, puerperal or secondary to an
extragenital pelvic infection or surgery.12 It has been
reported by Westrom L that chances of ectopic after one
episode of salpingitis is 12.8%, 30%after two episodes of
salpingitis and nearly 75% after three episodes of
salpingitis.13

included into the study as controls. Written informed
consent was obtained from each participant before they
were interviewed.
Detailed history such as age, parity, SES, obstetrics
history, abortions and use of contraceptives were noted.
Earlier surgeries, tubal ligation, tubal damage, interval of
first pregnancy, and any infectious disease information
such as presence of PID were also taken in detail. The
diagnosis of PID was confirmed by presence of three
clinical features such as fever, pain abdomen and vaginal
dischage. However, no biochemical confirmatory test
could be done due to limited resources, and thus presence
of all 3 clinical features of PID was used as diagnostic
tools of detection.
Statistical analysis

Intrauterine contraceptive devices (IUCD) prevents
intrauterine pregnancy effectively, tubal implantation to a
lesser extent and chances of ovarian pregnancy are more.
CuT 380A and levenogestrol device got the lowest rate of
ectopic and progestasart has got the highest rate.14
Mullerian anomalies like tubal diverticula, accessory
ostia and atresia can increase the risks of ectopic
pregnancy. Smoking causes ectopic by delayed ovulation,
altered tubal and uterine motility and altered immunity.
The risk of ectopic pregnancy increases in women who
conceive via ART. Higher volume of transfer media or
deep catheter insertion may predispose to tubal transfer.

We used statistical package for social science (SPSS)
version 16 for data analysis. The categorical variables
were expressed in terms of number and percentages. The
association between two categorical variables were
assessed by chi-square test/Fischer exact test.
Quantitative variables were expressed in terms of mean
and standard deviation. The odds ratio was calculated by
bivariate analysis. The logistic regression model was used
to calculate the adjusted odds ratio. The variable which
had a significance level of more than 0.2. were included
in the logistic regression model. P-value less than 0.05
was considered statistically significant.

The recent studies have focussed on molecular level
factors. Alterations, in the molecular dialog between the
blastocyst and site of implantation may lead to ectopic
pregnancy. Some possible factors are lectin, integrin,
matrix degrading cumulus and their inhibitors,
prostaglandin, host of growth factors, cytokines and their
receptors and modulator proteins.15,16

RESULTS

Understanding the potential risk factors of ectopic
pregnancy is the key to anticipation and early diagnosis
where by further complications and consequences could
be avoided. Furthermore, the strategies for prevention of
ectopic pregnancy can be revisited and renewed.
Therefore, the current study was designed to identify the
potential risks factors of ectopic pregnancy and the
strength of association of the risk factors with EP in the
state of Odisha, India at SCB Medical college, a tertiary
care centre.

A total of 229 participants were included in the study
with 104 females (45.4%) with ectopic pregnancy (EP)
and 125 (54.6%) females with intra-uterine pregnancy
(IUP) (Figure 1). The participants with ectopic pregnancy
were considered as cases and that with intra-uterine
pregnancy were considered as controls. The ratio between
cases and controls was almost 1:1.
EP

55%

IUP

45%

METHODS
This study was performed in the department of obstetrics
and gynecology, SCB Medical College, Cuttack from
January 2018 to December 2018. Diagnosis of ectopic
pregnancy was confirmed by clinical examination, urine
pregnancy test, ultrasonography and culdocentes is and
only 104 confirmed cases were included in the study
group. One hundred and twenty-five healthy pregnant
women, attending prenatal clinics and labour room were

Figure 1: Proportion of cases and controls.
Table 1 shows the comparison of different obstetrics
factors between the ectopic pregnancy cases with that of
uterine pregnancy cases. Age comparison between cases
and control revealed that the odds of having ectopic
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pregnancy was four times in age group 30 to 35 years
compared to uterine pregnancy and this difference was
statistically significant (P value = 0.007). Similarly,
history of abortion and previous history of ectopic
pregnancy increases the odds of ectopic pregnancy by 2.5
and 9 times respectively. There were 6-times increase

odds of ectopic pregnancy in patients having history of
infertility which was statistically significant (P =< 0.001).
We did not find any statistically significant difference
with respect to parity and history of pelvic inflammatory
disease.

Table 1: Comparison of obstetrics history between the groups.
Factors
Age group
< 25 years
25-30 years
30-35 years
> 35 years
Parity
0
1
>1
H/o Abortion
Absent
Present
H/o PID
Absent
Present
H/o Ectopic
Absent
Present
H/o Infertility
Absent
Present

EP, N (%)

IUP, N (%)

OR (95% CI)

P value

21 (20.2)
39 (37.4)
30 (28.8)
14 (13.5)

44 (35.2)
47 (37.6)
15 (12.0)
19 (15.2)

Reference
1.73 (0.88-3.40)
4.19 (1.86-9.41)
1.54 (0.65-3.66)

0.007

25 (24.0)
33 (31.7)
46 (44.2)

22 (17.6)
44 (35.2)
59 (47.2)

Reference
0.66 (0.31-1.36)
0.68 (0.34-1.36)

0.484

57 (54.8)
47 (45.2)

94 (75.2)
31 (24.8)

Reference
2.50 (1.42-4.37)

0.001

92 (88.5)
12 (11.5)

109 (87.2)
16 (12.8)

Reference
0.88 (0.40-1.97)

0.772

97 (93.3)
7 (6.7)

124 (99.2)
1 (0.8)

Reference
8.94 (1.08-73.9)

0.042

79 (76.0)
25 (24.0)

119 (95.2)
6 (4.8)

Reference
6.27 (2.46-15.9)

<0.001

Table 2: Comparison of surgical history and contraceptive uses between the group.
Factors
EP, N (%)
Sterilization
Absent
81 (77.9)
Present
23 (22.1)
H/o Surgery
Absent
85 (81.7)
CS
17 (16.3)
Other
2 (1.9)
Previous contraception
Absent
97 (93.3)
OCP
1 (1.0)
IUCD
6 (5.8)
Current contraception
Absent
93 (89.4)
OCP
10 (9.6)
IUCD
1 (1.0)

IUP, N (%)

OR (95% CI)

P value

119 (95.2)
6 (4.8)

Reference
5.63 (2.19-14.4)

<0.001

62 (49.6)
57 (45.6)
6 (4.8)

Reference
0.21 (0.11-0.41)
0.24 (0.04-1.24)

< 0.001

122 (97.6)
1 (0.8)
2 (1.6)

Reference
1.25 (0.07-20.3)
3.7 (0.74-19.1)

0.274

122 (97.6)
2 (1.6)
1 (0.8)

Reference
6.55 (1.40-30.6)
1.31 (0.08-21.2)

0.017

Table 2 shows the comparison of surgical and
contraceptive history between the cases and controls.
History of sterilization increased the odds of ectopic

pregnancy by almost 6 times which was statistically
highly significant. History of CS decreased the risk of
ectopic pregnancy which was also statistically significant.
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Current oral contraceptive use had shown to have
statistically significant association with Ectopic
pregnancy (P value = 0.017). Among previous history of
contraceptive use, IUCD use was associated with 3.7
times odds of ectopic pregnancy.
Table 3 shows the Multivariate logistic regression
analysis for those factors which showed a p value of less

than 0.2. Adjusting for all other factors history of
abortion (P =< 0.001), history of infertility (P =< 0.001)
and sterilization (P =< 0.001) increased the odds of
ectopic pregnancy significantly. History of previous
surgery decreased the odds significantly. Current OCP
use was higher in ectopic pregnancy group compared to
control group which was statistically significant
(P=0.005).

Table 3: Multivariate logistic regression analysis of factors.
Variables
Age group
< 25 years
25-30 years
30-35 years
> 35 years
H/o Abortion
Absent
Present
H/o Ectopic
Absent
Present
H/o Infertility
Absent
Present
Sterilization
Absent
Present
H/o Surgery
Absent
Present
Current contraception
Absent
OCP
IUCD

Adjusted odds ratio

95% CI

P value

Reference
0.92
1.65
0.48

1
0.40-2.14
0.58-4.63
0.16-1.42

0.861
0.341
0.189

Reference
3.10

1
1.53-6.30

0.002

Reference
9.98

1
0.89-11.1

0.061

Reference
7.29

1
2.53-21.0

< 0.001

Reference
12.47

1
3.50-44.4

< 0.001

Reference
0.239

1
0.11-0.49

< 0.001

Reference
12.41
2.05

1
2.1-73.1
0.08-48.97

0.005
0.655

DISCUSSION

the 80% of the cases and 81.7% in a stud by Panchal et
al, which was in agreement with the present study.18,19

With the development of newer methods of management
and treatment of ectopic pregnancy, the mortality and
morbidity of this condition is slowly decreasing. The
mean age with ectopic pregnancy in the present study
was 27.5 years, with the predominant age group being
25-30 years. In a study by Anorlu et al, mean age of the
patient was 27.8 years, which was in concordance with
the present study.17 Most of the women in India get
married and complete their family at an early age. This is
in correspondence to the age of peak sexual activity and
reproduction.

A previous history of ectopic pregnancy was one of the
risk factor for a consequent incidence which was seen in
around 6.7% of cases in our study. Previous ectopic
pregnancy had the eight times odds of having subsequent
ectopic pregnancy’ other studies also have reported a
strong association between previous ectopic pregnancy
and the present one, with one study reporting a 17 times
higher rate in women with previous ectopic pregnancy
compared to the controls.20

Most of the patient were multigravida with the mean
gravid status being greater than one. In the study by
Bhavana et al, the multigravida status was seen in more

History of previous abortion in our study had a
significant effect on ectopic pregnancy (AOR = 3.10).
This is supported by Bouyer J et al, study in which the
adjusted risk of ectopic pregnancy being particularly high
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in women with two or more previous spontaneous
abortions (AOR = 1.2 and 3.0 respectively).5 Previous
abortion (spontaneous or induced) may have a causal
effect, possibly mediated by infection. However, there
may also be common risk factors for ectopic pregnancy
and spontaneous abortions, such as chromosomal
abnormalities or hormonal factors. However, studies by
Parashi et al and Coste et al have shown no significant
association between the two.21
PID was observed in 11.5% of the patients with ectopic
pregnancy with an odds ratio of 0.88 (95% CI: 0.40 1.97). We did not find any statistically significant
difference with respect to history of PID and ectopic
pregnancy occurrence. Only clinical criteria were taken
up for diagnosis of PID where most of the patients with
chlamydia infection remained asymptomatic. No
objective biological markers like IgG against chlamydia
or gonococcus could have been done as it was a resource
poor setting.
Tubal ligation was another risk factor which attributed to
increased incidence of ectopic pregnancy, (AOR = 12.47,
95% CI = 3.50 to 44.4). Prior tubal surgeries in the form
of tubectomies or recanalization were significant risk
factors for ectopic pregnancy. A massive tubal ligation
program has definitely increased the risk of pelvic
inflammatory disease and in turns that of ectopic
pregnancy. Uneven recanalization of the tube forces the
fertilized ovum to stay in the tube resulting in ectopic
pregnancy. Ectopic pregnancy should be strongly
considered if a patient with previous history of tubal
surgery presents with acute pain abdomen with or without
amenorrhea or fainting attack.
In our study 5.8% cases and 1.6% controls had h/o
previous intra uterine devices use with an odds ratio of
3.7 (95% CI: 0.74-19.1). The increased use of IUCD as a
method of contraception has resulted in the increased
incidence of ectopic pregnancies as IUCD is effective in
preventing the intra uterine pregnancy but has no
protective effect against extra uterine pregnancy. On
univariate analysis, previous use of intrauterine device
(IUD) was associated with 4-fold increased risk of
ectopic pregnancy. Moini et al, found that usage of IUCD
increased the risk of subsequent ectopic pregnancy four
to fivefold.22
Parashi et al found that usage of IUCD increases the risk
of ectopic pregnancy significantly whereas oral
contraceptive pills prevent ectopic pregnancy.23 In our
study, the cases and controls had same incidence of
ectopic pregnancy with previous history of OCP users.
Current contraceptive use of OCP has shown to have
statistically significant association with ectopic
pregnancy (P value = 0.017).
In the present study, we found that there was a significant
inverse relationship between risk factors like abdominal/
pelvic surgeries and incidence of ectopic pregnancy with

an odds ratio of 0.24 (95% CI: 0.04 - 1.24). The observed
decreased association between pelvic surgeries and
ectopic pregnancy is in contradiction with other studies.
H/o previous LSCS was found in 16.3% cases of ectopic
pregnancy, with an odds ratio of 0.21 (95% CI: 0.11 0.41). History of CS decreased the risk of ectopic
pregnancy which was also statistically significant.
Reports on the association of caesarean delivery with
subsequent ectopic pregnancy have yielded conflicting
data, and a recently published meta-analysis by O’Neill et
al concluded that there is no evidence of an association.
Which is also supported by Barnhart et al.24,25
CONCLUSION
The rise in the incidence of ectopic pregnancy is going in
parallel with the rise in the incidence of risk factors like
sexually transmitted infections, increased tubal
sterilization and reversal, delayed child bearing, ART,
increased awareness about ectopic pregnancy entity and
improvement in diagnostics techniques. Despite many
advances in the diagnostics technique, ectopic pregnancy
is still a diagnostic dilemma because of its varied clinical
presentation.
Increasing awareness among sexually active women, and
men regarding safe sexual practices and contraception
decrease abortions and reduces the risk of ectopic
pregnancy. All high risks women should be screened at
the earliest with serum β-hcg and TVS. The impact on
future fertility can be improved by focussing on primary
prevention and early diagnosis before rupture.
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