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Objectives: We analysed the epidemiology of ectopic pregnancy (EP) during a 28 year period,
1970–97, using methods applicable to ecological studies in order to test the hypothesis that a
reduction of pelvic inflammatory disease (PID) will be associated with a decrease of EP.
Methods: Hospital records of patients aged 15–54 admitted to our department of gynaecology
were reviewed for EP and PID for the period 1 January 1970 to 31 December 1997. EP for the
period 1970–4 was based on available statistics. The total number for EP was 1270 and for PID
2559. The total population for the catchment area was 100 000–120 000 during the study period.
Incidences were age standardised and calculated using oYcial population statistics to represent
the average female population in the five 5 year periods 1970–4, 1975–9, 1980–4, 1985–9,
1990–4, and in each of the consecutive years 1995, 1996, and 1997. Incidences for EP were calculated per 1000 women and per 1000 pregnancies while those for PID per 1000 women.
National statistical data of EP were available for 1975–94 and were used for comparison with the
local study.
Results: The EP incidences increased from 7.7 per 1000 pregnancies in the first 5 year period to
13.4 in the second, and continued to rise for another decade reaching the peak figures of 16.6 in
1985–9—that is, more than a twofold increase. Since then and to 1997 the EP incidence has
decreased by 30%. PID admissions increased during the study period from 2.7 per 1000 women
in the first 5 year period to 3.2 in the second. From then on they continuously decreased and
reached a low of 0.5 in 1997. The greatest changes occurred in women <24 years of age. The
peak incidence for this age group was 7.7 in 1975–9, and the lowest was 0.4 per 1000 women in
1996. The greatest reduction of EPs was noted for women <24 years old, from a high of 10.0 in
1975–9, coinciding with the peak incidence of PID, to a low of 4.0 in 1997, a reduction of 58.4%.
The incidence of EP was two to three times higher in women >25 years old, most obvious in
those >30 years, with peak figures of 20.9 per 1000 pregnancies in 1985–9, and 13.9 in 1997, a
reduction of 33.4% and the lowest figures for the past 23 years. For women aged 25–29 years the
incidence peaked in the previous 5 year period 1980–4—that is, one 5 year period later than for
those <24 years, which we interpret as cohort eVects in relation to PID.
Conclusions: Reduction of PID was strongly associated with a decline of EP. The decline was
greater and immediate for women <24 years old, than for those >25 years. The two to three
times higher EP incidence in women >25 years of age was most probably due to a cohort eVect
as the peak of PID occurred a decade earlier in women <24 years old. Prevention of PID may not
only reduce EP but also reduce adverse eVects on tubal patency.
(Sex Transm Inf 2000;76:28–32)
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Introduction
Ectopic pregnancy (EP)—that is, implantation
of a fertilised egg outside the uterine corpus, is
presented as an acute emergency and a life
threatening event, accounting for up to about
10% of all maternal mortality.1–3 Several publications have documented twofold to fourfold
increases of EP rates during the past three decades in many parts of the world, including various European countries,4–7 North America,8–10
Australia,11 and Saudi Arabia.12 Incidence
figures of 19.7 per 1000 pregnancies were
reported from the United States in 1992, their
highest level in more than two decades.13
The pathogenesis of EP is considered
multifactorial14 15 with incidence usually lower
in women <24 years old.16 17 However, postinflammatory lesions of the fallopian tubes due
to an ascending infection from the lower geni-

tal urinary tract are a major aetiological factor.
In fact, a previous pelvic inflammatory disease
(PID) has been shown to be the strongest
predictor.4 11 15 17
There were several reports of increasing incidences of overt PID during the 1960s and 1970s
in the United States and Europe,18–20 including
our own area.21 22 However, we still had relatively
few reported incidences of EP, 7.7 per 1000
pregnancies during the 5 year period 1970–4.
Five years later the corresponding figure was
13.4, an increase of almost 72%. PID incidences, however, started decreasing steadily in
the mid 1980s in Sweden23 24 and were at their
lowest ever in our area during the end of the mid
1990s.25 As there has been proved to be a strong
link between PID and EP we wanted to test the
hypothesis that a reduction of PID will be associated with a decrease of EP.
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STATISTICS

PATIENTS AND STUDY PERIOD

Incidence was calculated using oYcial population statistics for the catchment area of the
hospital to represent the average population in
the 5 year periods—1970–4; 1975–9; 1980–4;
1985–9, 1990–4, and each of the consecutive
years 1995, 1996, and 1997. The calculation
was based on the age range 15–54 years. The
incidences were age standardised. It was in this
age range that almost all acute PID and EP
occurred. All numbers represent total enumeration within the catchment area during the
studied period. In order to obtain incidence
based on people the hospital records were
examined to accept only one record for each
diagnosed individual per year. Those records
indicating additional visits or treatments for the
same occurrence were rejected. The average
number of women in the two age categories for
each of the calendar years 1970–97 was about
12 000 for those 15–24 years and 35 000 for
those 25–54 years.

For PID, hospital records were reviewed for the
whole study period 1970–97. Diagnostic criteria for PID were reported elsewhere.24 In all,
there were 2559 admissions for acute PID during the study period.
Ectopic pregnancy was suspected when the
patient complained of low abdominal pain and
had subjective symptoms of early pregnancy
(<6–7 weeks) with a positive urine human
chorionic gonadotropin (hCG) test. The suspicion of EP was further enhanced if the patient
had a previous history of EP, PID, had
undergone surgery of the lower abdomen or
the fallopian tubes, used an intrauterine
contraceptive device (IUCD), had undergone
in vitro fertilisation (IVF), used progesterone
only preventive pills, or had clinical evidence of
vaginal bleeding. When clinical evidence was
uncertain, confirmation was made by laparoscopy. For the last decade, we have also used
vaginal ultrasound and serial serum hCG
(S-hCG). These diagnostic procedures, applied by all physicians at the department of
obstetrics and gynaecology, ÖMCH, are in
accordance with those used in many other
centres.3 26 27 In all, there were 1268 admissions
for EP during the study period. Two additional
patients in 1996 were diagnosed and monitored as outpatients by frequent measurements
of S-hCG and the use of vaginal ultrasound.
The EPs were finally considered to have terminated as tubal abortions. This gives a total of
1270 EP patients. Our hospital has not yet
embarked on a fully fledged outpatient treatment of EP and the cited numbers can
therefore be regarded as total incidence for this
pregnancy outcome in our catchment area
during the study period.
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Results
The mean incidences in our catchment area of
EPs per 1000 pregnancies, and of PID admissions per 1000 women, in total (women 15–54
years) and in the age groups 15–24 and 25–54,
were calculated per 5 year periods and age
standardised (fig 1 and table 1). The average
number of pregnancies in the two age categories for each of the calendar years 1970 to 1997
was about 800–1300 for those <24 years and
2200–2400 for those >25 years. In the total
number of pregnancies were included deliveries, miscarriages, legal abortions, and ectopic
pregnancies.
EPs increased sharply from 7.7 per 1000
pregnancies in the first 5 year period to 13.4 in
the second period, and remained high during
the following three periods (fig 1). However,
EPs dropped by approximately 30% during the
1990s. During the study period PID admissions increased from 2.7 per 1000 women in
the first 5 year period to 3.2 in 1975–9 when
the incidence peaked. From then on they continuously decreased during the following three
5 year periods and the last 3 years to a low of
0.5, which corresponds to a reduction of 85%.
It is well documented that EPs are more frequent in women >25 years old than in those

EP/1000 pregnancies

The study covers a period of 28 years, from 1
January 1970 to 31 December 1997, of patients
admitted and treated for EP or acute PID at the
department of obstetrics and gynaecology of
Örebro Medical Centre Hospital (ÖMCH).
The age span of the patients included in the
study was 15–54 years. The catchment area
covers Örebro city and its rural surroundings
with a total population of 120 000 inhabitants.
The total population has increased during the
study period with approximately 20%—that is,
from about 100 000 to the figure given above.
The catchment area of the hospital has well
defined geographical boundaries that have
remained unchanged during the study period.
Citizens respect these boundaries for administrative and social reasons. Interflow of patients
between neighbouring hospitals is therefore
negligible.
For EP, the only source of information available for the period 1970 to 1974 was the statistics of the yearly number of diagnoses without
the division into age category or identification
of the patients. Tracing the already microfilmed individual patient charts proved diYcult
and insecure. Hospital records for EP were,
however, used for the rest of the study period
1975–97.

2
0

1990–4 –7
1970–4
1980–4
1985–9
1975–9
–5

0

Years

Figure 1 The incidence rates of ectopic pregnancy (EP)
per 1000 pregnancies and acute pelvic inflammatory
disease (PID) per 1000 women in Örebro county
(catchment area for Örebro Medical Centre Hospital) from
1970 to 1997. Incidences were calculated per 5 year period
from 1970–94 and then per year from 1995–7.
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EP per 1000
pregnancies

EP per 1000 women

PID per 1000 women

Time periods

<24 years >25 years

<24 years >25 years

<24 years >25 years

1970–4*
1975–9
1980–4
1985–9
1990–4
1995–
1996–
1997–

7.74
10.01
7.45
7.28
9.85
4.61
4.79
4.02

0.49
0.97
0.68
0.73
0.88
0.33
0.33
0.25

5.95
7.73
4.52
3.39
1.55
0.74
0.41
0.67

15.31
17.50
20.95
17.53
15.27
15.48
13.85

0.84
1.17
1.59
1.23
1.05
0.94
0.78

1.45
1.71
1.41
1.01
0.63
0.46
0.51
0.43

(Ectopic/total no of pregnancies) × 1000

*Figures for EP could not be stratified for age, see text.

15–19 years
20–24 years
25–29 years
30–34 years
35–54 years

30

25

20

15

10

5

0

1975–9

1980–4

1985–9

1990–4

1995–7

Years

Figure 2 The incidence of ectopic pregnancy (EP) per 1000 pregnancies in Örebro
county, catchment area for Örebro Medical Centre Hospital. The patients were divided into
five age groups, and incidences were calculated per 5 year period from 1975 to 1994 and
the last 3 year period (1995–7).

<24, whereas the younger age group are
responsible for the majority of PID
admissions.17 19 For the first 5 year period only
the total EP figures were available and could
not be divided into the two age groups. The
sharp increase of total EPs in 1975–9 (fig 1)
coincided with the highest incidence of 10.0
per 1000 pregnancies during the whole study
period in women <24 years (table 1). This also
coincided with the highest incidence of PID
admissions notified within this age group during the study period. The greatest changes of
PID admissions occurred in women of this age
group; after 1979 admissions continuously
decreased and reached a low of 0.4 in 1996.
With the exception of 1990–4, this coincided
with a continuous decrease of EPs within this
age group. The decrease was most marked for
the past 3 years, and the figures for 1997 corresponded to 41.6% of those in 1975–9—that is,
a reduction of 58.4%.
EP has been shown to be a late sequela of
PID4 17 this may be further illustrated by the
inverse incidence figures presented in table 1 in
the two age groups—that is, high PID admissions but relatively low EPs for women <24
years old and vice versa for those >25. It can
also be seen that a decrease of EPs in women
<24 years old coincided with the decrease of
PID admissions in this age group whereas EPs
continued to rise in those >25 years and, in

fact, reached two to three times higher
incidence figures before a decrease was noted
in the early 1990s. A further analysis of EPs in
the various age groups (15–19, 20–24, 25–29,
etc) showed that the steady increase and the
peak incidence were linked to those >30 years
old (fig2). As shown in this figure the EP incidence in women 25–29 years old peaked in
1980–4—that is, one 5 year period later than
for those <24 years, and one period earlier
compared with those >30 years old. These
observations are probably due to cohort eVects
lending support to the suggestion of a time lag
between PID and the occurrence of EP.6 28
After 1989 the EP incidence has decreased
steadily in women >25 years with the lowest
rate noted for the last 23 years in 1997—that is,
a total reduction of 33.4%.
Discussion
This study has lent support to the hypothesis
that a reduction of PID will be associated with
a decline of EP, provided that a certain time lag
is taken into account. The decline was greater
and more immediate for women <24 years
than for those >25 years old. There was a two
to three times higher EP incidence in women
>25 years of age which is most probably due to
a cohort eVect as the peak of PID occurred a
decade earlier in women <24 years old.
Although the sites of ectopic pregnancy are
many, over 95% occur in the fallopian tubes.28
Furthermore, pathogenesis of EP is
multifactorial,14 15 but the risk increases sevenfold after an attack of acute PID.4 It has also
been documented that previous PID is the
strongest predictor for EP.4 11 15 17 As PID
occurs almost exclusively in sexually active
women of fertile age, especially in young
women <24 years of age,17 19 24 a high incidence
of this disorder in the community would be
likely to be reflected in an increased occurrence
of EP, which in fact was documented in several
publications in the 1980s and 1990s,4–13 and
this was also obvious in our study. Correspondingly, a decreased or low incidence of PIDs
would be reflected in a decline of EPs.
However, there are few studies with this
approach.
Even though the present study is on an ecological basis—that is, an aggregate study comparing groups rather than individuals,29 our
findings lend support to these suggestions.
There was a continuous increase of EPs and
the beginning of an obvious decline did not
occur until two decades after the peak
incidence of PIDs and the clear decrease of
patients hospitalised for this condition. These
observations, together with the rapid increase
of EPs in the late 1970s and in the 1980s, two
5 year periods after the clearly elevated
incidence of PIDs, lend support to the
suggested time lag between the occurrence of
PID and the event of EP in the individual.6 28
EP is generally considered to be most
common in women >25 years of age17 which
was confirmed in the present study (table 1). A
further analysis showed, however, that this was
particularly true for those >30 years (fig 2).
The two to three times higher peak incidence of

Sex Transm Infect: first published as 10.1136/sti.76.1.28 on 1 February 2000. Downloaded from http://sti.bmj.com/ on October 17, 2019 by guest. Protected by copyright.

Table 1 Incidences of ectopic pregnancy (EP) per 1000 pregnancies, EP per 1000 women
and acute pelvic inflammatory disease (PID) per 1000 women in the age groups <24 and
>25 years in the catchment area of Örebro Medical Centre Hospital for the period
1970–97. Incidences are age standardised and grouped in 5 year periods from 1970 to
1994 and then yearly from 1995 to 1997
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Sweden at large.36 Moreover, the decrease in
the 1980s and 1990s of overt PID in our area
was similar to that in other parts of our
country.23 25 A more or less complete coverage
of factors that have influenced the incidence of
PID in our catchment area such as the use of
contraceptives, more importantly intrauterine
devices (IUCDs), and possible confounders—
for example, outpatient management and
“silent” PID, has been reported earlier.22 24 25
Despite the above mentioned limitations and
possible confounding factors of the present
study and the recent one by Egger et al32 it
seems clear that reduction and control of
gonorrhoea and genital chlamydial infections
will reduce the incidence of PID which in turn
will decrease the occurrence of its long term
sequelae, more importantly ectopic pregnancy.
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EP in 1985–9, compared with 1970–4, was
linked to women >30 years old whereas the
peak incidence in women 25–29 years old
occurred one previous 5 year period—that is,
one 5 year period after the peak of PID. It is
also of interest to note that the decrease of EP
in women <24 years coincided with the rapid
decline of PID in this age group. Two
conclusions can be drawn; firstly, a low PID
incidence of PID admissions in young women
will be associated with a low incidence of EPs
both in young and older women, and, secondly,
a high incidence of PID admissions, particularly in young women, will be linked to a high
incidence of EPs, one decade or more later on.
As EP is one of the most serious long term
sequelae of PID,4 11 28 30 eVorts to reduce this
condition will play a big part in strategies for its
prevention. It is also proved that PID is not
only the most common but also the most serious complication of gonorrhoea and/or genital
Chlamydia trachomatis infections, and that a
high incidence of these infections in the
community is reflected in a high incidence of
both clinically overt and clinically silent
PID.19–21 24 25 28 31 Gonococcal PIDs, common in
the late 1960s and early 1970s, are extremely
rare at present. Genital chlamydial infections
have reduced significantly during the past decade in Sweden, which has been associated with
a significant decrease of the yearly incidence of
hospitalised PID patients in our catchment
area during the 1980s and 1990s.25 These
ongoing reductions of clinically overt PIDs
have coincided with an obvious decline of EPs
in women <24 years old. This is in agreement
with a recently reported ecological study, in
which screening for and treatment of genital
chlamydial infections was associated with a
reduced incidence of EP, especially in the
younger age group <24.32 This might, in fact,
have contributed to the prevention of clinically
silent or overt PID as sexually transmitted bacterial infections are the main cause of this disorder in young fertile women.24 25 28 31
We are aware that some early spontaneous
abortions and even subclinical EPs33 do not
result in medical consultation and will therefore not be registered in hospital records. We
believe, however, that the lack of these figures
did not influence the general trends to any
greater extent.
We also realise that the ratios of EPs to total
pregnancies are dependent on both the numerator and the denominator as well as the
variations in the size of cohorts of women of
child bearing age being exposed to the risk factors of PID.34 This may in fact be a plausible
explanation for the interruption in the period
1990–4 of the downward trend of EP incidences for women <24 years of age (table 1).
We are also aware that the value of
our conclusions may be limited as they were
related to a restricted geographical area, and
based on an ecological study with all its
limitations,29 35—that is, the incidence of hospitalised PID patients was used as an explanatory
variable to EP. However, the trends and the
patterns of EP in various age groups in our
catchment area in general were similar for
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