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Long term maternal health effects of caesarean

section

Elina Hemminki

Abstract
Objective-The aim was to study whether

women having had caesarean sections
(index women) have more subsequent
health problems, measured by hospital
admissions, than women having had vaginal
deliveries (control women).
Design-The study involved comparison

of hospital admissions before (2-5 years)
and after (7-10 years) the first caesarean
section (exposure) among two cohorts of
index and control women.
Setting-National data from the Swedish

birth and hospital discharge registries were
used.
Participants-About 75% of all Swedish

primiparas who had a caesarean section in
1973 (n=2578) and in 1976 (n=3822), and
their age-matched controls, were studied;
non-Swedish women and women with
certain specific problems at their first birth
were excluded.
Measurements and main results-

Numbers of discharges from general and
mental hospitals excluding discharges
relating to birth, and in some analyses to
pregnancy, were determined. Total
numbers of discharges from general and
mental hospitals, and the numbers of
discharges with operations, were higher
among index than control women both
before and after exposure. In analyses by
diagnosis, a caesarean section was a risk
factor for ectopic pregnancies and
sterilisations.
Conclusions-The analyses suggest that

the higher rate of hospital admission after
caesarean section than after vaginal
delivery is not due to the section itself, but to
a continuation of a previous pattern of
health service use. However, because this
was not so for all diagnoses and alternative
interpretations are possible, further studies
on long term maternal morbidity are
needed.
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Regardless of the prevalence of caesarean

sections' 2 very little is known of their long term

health consequences for the mother. Decreased
fertility' and increased frequency of placental
problems in the next pregnancy7 have been
suggested. In addition, several surveys have
reported negative psychological reactions
immediately after caesarean section, but data on

long term effects on mental health are

contradictory and do not take into account health
before section (for references, see8 9).

The purpose of this study was to learn whether
primiparous women having had caesarean sections
have more subsequent health problems, measured
by hospital admissions, than a com-parable group
having had vaginal deliveries. To account for the
selection bias to caesarean sections, prior hospital
admissions were considered.

Methods
Two cohorts of women with caesarean sections
(index women) and vaginal delivery (control
women) were created according to the principle
described previously.5 10 The index cohorts came
from the Swedish birth registry, covering almost
all births in Sweden"l (and personal
communication from the Swedish National Board
of Health, 1989). Primiparas recorded as having
had caesarean sections in 1973 and 1976 were
included, but women having one or more of the
following in their first birth were excluded: (1)
nationality other than Swedish; (2) hysterectomy
or other major operation in connection with the
caesarean section; (3) twins (or more infants),
malformed child, child with birth weight less than
2000 g, child's death in the perinatal period; or (4)
blood group incompatibility or a serious chronic
disease unrelated to pregnancy (diabetes,
epilepsy, or circulatory, urogenital or sexually
transmissible disease). Altogether, 24O/ of the
primiparas who had had a caesarean section were
excluded in 1973 and 250% in 1976.
For each woman in the index cohort a control

was chosen among primparas without caesarean
section and without any of the exclusion criteria
described above, by individually matching the
mother's age (± one year) and child's sex (table I).
Index and control women were similar with
regard to the type of hospital and geographic area
in which the deliveries occurred, and equal
proportions delivered in hospitals participating in
the hospital discharge registry.5

Information regarding health problems leading
to hospital inpatient care was obtained from the
discharge registry for general hospitals'2 and for
mental hospitals.'3 Each time a patient is
discharged from hospital, the diagnoses
(maximum four) leading to hospital admission,
operations done (maximum eight), and certain
other information, including the patient's
identification number, are entered in the registry;
outpatient visits are not included. Internal
controls on the registry show that the event of
discharge is relatively well recorded, and logical
mistakes in the diagnosis occur in less than 300/
(unpublished data from the Swedish National
Board of Health); the accuracy of the diagnosis
has not been studied.
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All mental hospitals and psychiatric
departments ofgeneral hospitals participate in the
mental hospital registry, and data for 1973-1983
were available for study. Not all hospitals
participate in the general hospital registry, but the
coverage has increased over the years, becoming
65% of discharges in 1973 and 85% in 1983. Data
were available for 1970-1983 and were used on the
assumption that index and control women had
moved their residence in a similar way after their
first birth and were thus equally covered by the
registry.

Discharge diagnoses in the registries are coded
by the Swedish modification of the 1965 version
of the International Classification of Diseases
(ICD),'4 and the operations by a Swedish
classification.'5 From the registry of mental
hospitals, all hospital discharges specifying
neurological diagnoses (ICD 320-358, 780, 781,
791 99) were counted each year for each cohort.
From the registry of general hospitals, all
discharges with birth diagnoses (ICD 650-662)
were excluded. This was done because index
women were known to have fewer and more
complicated births.5 10 Then numbers of the
following discharges were counted, including
both the main and additional diagnoses: (1) total
discharges; (2) with (any) operation; (3) with
gynaecological operation (codes 7000-7598); (4)
with sterilisation (discharge diagnosis ICD Y43,
or operation codes 7111, 7121, 7150, 7151); (5)
with "abdominal" operation (gastrointestinal,
urinary tract etc, codes 4000-5698, 6000-6998);
(6) with gynaecological diagnosis (ICD 612-629);
(7) with ectopic pregnancy (ICD 631); and (8)
with urinary tract diagnoses (ICD 580-599). For
some analyses, women with pregnancy and
puerperal diagnoses and operations (ICD 630-
678; main diagnosis Y1901, 6099, 6199, 6299,
6989, 7109 without additional diagnosis;
operation codes 7600-7888), abbreviated as
pregnancy diagnoses henceforth, were excluded.
The numbers of discharges, excluding pregnancy
diagnoses, were counted in two ways: (1)
including all discharges, and (2) including for
each woman only the first discharge for that
problem in each year.
Data from the registries were combined with

the women's personal identification number.
Wrongly coded identification numbers are
apparently rare in the birth registry (1 4% in
19741"), but in the hospital discharge registry
identification numbers were concealed in some
areas in 1971-1973 and they could not have been
decoded, and a notable proportion of discharges
(estimated at 25%) cannot be linked. Since 1974,

Table I Description of the index and control women at time offirst birth. Values are
percentages

1973 1976

Index Control Index Control
(n= 2578) (n= 2578) (n=3822) (n =3822)

Age (years)
< 20 9-5 10-3 8-9 10.9
20-24 31-3 35-6 33-2 36-6
25-29 32-9 31-4 32-1 30 5
30-34 15-6 13 5 16-4 14-3
.35 10-7 9-2 9-5 7-7

Birthweight of the infant
2000-2500 g 5-2 2-6 6-1 2-2

Gestation length < 37 weeks 5-7 4-1 6-2 4-0

the overall proportion of wrong or missing
numbers has decreased from 17%,' to 2%o in 1983
(unpublished data from the Swedish National
Board of Health). The data are used on the
assumption that any mistakes in personal
identification numbers are equal among the index
and control women. To maintain confidentiality,
all registry linkages were done within the Swedish
National Board of Health, which had permission
to do this. We obtained numbers of discharges in
each group in each year for each cohort.
To study possible selection bias, ratios of

discharges of index women to those of control
women were counted separately for pre-exposure
time (in the years 1970-71 for the 1973
cohorts, and in 1970-74-or 1973-74 for mental
hospitals-for the 1976 cohorts), for exposure
time (years 1972-73 and 1975-76), and for post-
exposure time (years 1974-83 and 1977-83). The
years 1972 and 1975 were combined with the
exposure year, because an estimated 6700 of the
women were already pregnant by then. The
varying numbers of subsequent pregnancies
among index and control women5 were taken into
account when the ratio for ectopic pregnancies
was calculated. The number of births and
spontaneous abortions in an eight year follow up
for the 1973 cohorts (2466 for index and 2878 for
control women5) was multiplied by 1 25 to correct
for the 10 year follow up in this study. Likewise,
the corresponding numbers (3612 and 4089) for
the five year follow up of the 1976 cohorts were
multiplied by 1 40 to correct for the seven year
follow up here.

Confidence limits for the ratios were calculated
as if they were risk ratios in a follow up study.'6
For ectopic pregnancies the estimated numbers of
pregnancies, for discharges from mental hospitals
the total number ofwomen at recruitment, and for
other problems the numbers at recruitment
multiplied by 0 73 (estimated coverage for the
discharge registry of general hospitals) were used
as numbers of index and control women. The
confidence limits are only estimates, because one
woman could have contributed to the events more
than once. In case of all discharges, confidence
intervals could not be calculated for the post-
exposure times, because the number ofdischarges
was larger than the number of women.

Results
In both cohorts, the total number of discharges
from general hospitals was higher among index
women than among control women (table II).
This was true whether all hospital discharges,
excluding those with pregnancy diagnoses, or
those with each woman counted only once (fig 1)
were studied. The excess of discharges was more
notable before and during exposure (the first
caesarean section) than after it.

Index women had more discharges with
gynaecological diagnoses than control women
before and during exposure, but not after it (table
II). Almost identical ratios were obtained when
pregnancy diagnoses were excluded or when each
woman was counted only once. After exposure,
ectopic pregnancies were more common among
index women. Urinary tract infections were more
common during exposure and, in the 1976 cohort,
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also after it. If pregnancy diagnoses were

excluded, the post-exposure difference emerged
also for the 1973 cohort (ratio = 1 30, not shown in
the table). Neurological diagnoses were more

common among index women in all time periods
studied. But when pregnancy related discharges
were excluded (not shown in a table) the excess

during exposure disappeared.
Discharges from mental hospitals were more

common among the index women of the 1976
cohort both before and after exposure, but not

during it (table II and fig 2). The difference
between the index and control women was larger
in later years than in the years close to exposure.

Total number of hospital discharges with
operations was higher among index women than
among control women, and even more so before
and during than after exposure (table 3 and fig 3).
This was true also for the subgroup "abdominal"
operations. Almost identical ratios were obtained
if pregnancy related diagnoses were excluded, or

if each woman was counted or

30r

Figure I Numbers of
discharges from general
hospitals in 1970-1983
among index women (solid
line) and controls (dotted
line) in 1973 (73) and
1976 (76) cohorts; each
woman counted only once
in each year and
discharges with pregnancy
related diagnoses
excluded.
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Total numbers of gynaecological operations
were not more frequent after caesarean section,
even though they were during, and somewhat so

also before exposure (table III). Because induced
abortions and sterilisations are common, and their
numbers are related to the occurrence of
pregnancies which varied with exposure, results
in table III are also given without pregnancy

related diagnoses. These analyses support the
notion that gynaecological operations are a risk
factor, but not a consequence of caesarean section.
Number of sterilisations was higher among

index women than controls in the 1976 cohort, but

not in the 1973 cohort. However, in this cohort the

ratio was also higher (1 92, 95% confidence limits
098-374), if the same length of follow up (seven
years) is used as for the 1976 cohort. This suggests

that sterilisations are done sooner if the first birth
is by caesarean section than by vaginal delivery.

nly once. Discussion
Women who had had their first birth by a

caesarean section had somewhat higher long term

morbidity, measured by use of hospital services,

than those who had a vaginal delivery. However,

76 with the exception of ectopic pregnancies,

4t--'76 sterilisations, and urinary tract problems, index
73 women had already used hospitals more before

!- A f their caesarean section. This suggests that the
higher use of health services, either because of

,' el7, poor health or for other reasons, is a risk factor for

caesarean section and not its consequence; the
higher rates of hospital admission after caesarean

section can be considered a continuation of
previous patterns.

An alternative explanation is that the use of
1980 1983 hospital services is a risk factor for caesarean
1977 1980 1963

Table II Comparison of index and control women in regard to hospital discharges before, during, and after exposure, 1973 and 1976 cohorts'

1973 1976

Before During After Before During After

All dischar*es from general hospitals
Num er 383 1220 4834 1935 2338 5934
Ratio3 149 168 122 145 141 1 18

(1 23-1 80) (1 57-1 70) - (1 35-1 56) (1 33-1 50) _
Without pregnancy diagnoses
Number 257 365 2722 1384 775 2963
Ratio 157 150 129 145 149 1-17

(1 23-200) (1 23-1-83) (1 24-1 34) (1 32-1 59) (1 30-1 70) (1 11-1 23)
Gynaecological diagnoses
Number 82 85 463 416 216 502
Ratio 2-04 1 74 1 07 1 62 1 73 0 97
Ectopicpregnancy4 (1 29-3 22) (1 12-2-69) (0 90-127) (1 34-1 96) (1 32-2 27) (0 82-1 14)

Ectopic pregnancy4
Number 4 1 75 12 17 64
Ratio - - 1-41 - - 165

(0 90-2 21) (1 01-2 72)
Urinary tract diagnoses
Number 12 27 91 95 56 95
Ratio - 2-86 1 17 0 90 1 95 1 50

Neurologicaldiagnoses5 (1 21-674) (0 78-1 76) (0 60-134) (1 12-3 38) 0 99-2 25)
Neurological diagnoses5
Number 0 15 96 37 25 97
Ratio - - 1 46 3-11 1-50 1 94

(0 97-2 18) (1 47-6 57) (0 72-3 33) (1-28-2 94)
All discharges from mental hospitals 196 5
Number 539 126 105 446
Ratio - 1 25 2 07 0 94 1 81

(1 05-1 45) (1 43-2 99) (0 64-1 37) (1 50-2 18)
1 Discharges with birth diagnoses excluded; those with pregnancy and puerperal diagnoses included unless otherwise specified. For the 1973 cohort, before = 1970-71,
during = 1972-73, after = 1974-83; for the 1976 cohort, before = 1970-74, during = 1975-76, after = 1977-83

2 Number of discharges for index and control women
3 Number of index women divided by number of control women; counted only if total number > 20; approximate confidence intervals in parentheses
4 Related to number of pregnancies, see Methods
5 Discharges from general and mental hospitals included
6 Only year 1973 available
7 Only years 1973-74 available.
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independently of that prior pattern, caesarean

section caused increased frequency of hospital
admissions. This explanation is supported by the
fact that in many cases (total hospital admissions
and operations, abdominal operations) excess risk
was higher before than after caesarean section, or
there was no increased risk after exposure
(gynaecological diagnoses and operations).
The findings of increased frequency of ectopic

pregnancies after caesarean section is interesting,
because in many countries there is an epidemic of

40

Figure 2 Numbers of
discharges from mental
hospitals in 1973-1983
among index women (solid
line) and controls (dotted
line) in 1973 (73) and
1976 (76) cohorts; each
woman counted only once
in each year.

Figure 3 Numbers of
discharges from general
hospitals with operations
in 1970-83 among index
women (solid line) and
controls (dotted line) in
1973 (73) and 1976 (76)
cohorts; each woman
counted only once in each
year and discharges with
pregnancy related
diagnoses excluded.
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ectopic pregnancies,'7 the aetiology of which is
unknown, and there is a temporal relationship
between ectopic pregnancies and caesarean
sections (Hemminki, unpublished data). Using
the risk ratio of the 1976 cohorts (1 65) and an
estimated caesarean section rate of 22°f0, 130O of
ectopic pregnancies among multiparas could be
explained by a previous caesarean section
(aetiologic fraction'6). Previous authors reporting
the relation between caesarean section and ectopic
pregnancy have not found an increased risk,'1-22
but none of them had a comparable control group.

In our data, sterilisations were done sooner
after caesarean section than after a vaginal
delivery. Furthermore, at least in the United
States, sterilisations have been done more

commonly in connection with caesarean sections
than with other births.23 Because our data did not
include these sterilisations, the actual difference
between the index and control women may have

,' been even larger.
In contrast to previously published data on

postpartum admissions to mental hospitals,24 the
number of discharges from mental hospitals was
not higher in the years of the first birth or the
subsequent year than it was before or after that

1980 198 period. A potential explanation for this finding in
1973 and 1976 could be that the use of mental
hospitals was exceptionally low during
pregnancy, and that any potential increase after
delivery was hidden in the data combining the
pregnancy and delivery time. But the rate was also

67 low in 1974 and 1977, when apparently very few of
73 the women were pregnant again. Another

explanation is that discharges do not measure
:> hospital admissions accurately. It is possible that

>"&X73 women admitted after delivery had a lengthy stay
in a mental hospital and were discharged years
later.

Because of methodological drawbacks of this
study, all the data and their interpretations have to

, be considered with caution.
D 1983 First, index and control women were made

similar only by exclusions and matching for age.

Table III Comparison of index and control women in regard to hospital discharges indicating operations, before, during, and after exposure, 1973 and1976 cohorts1

1973 1976

Before During After Before During After
All operati ns
Number- 236 330 2073 1108 690 2210Ratio 138 1-44 1 13 153 1-28 1 16(1-07-1 77 (1-17-1 77) (1-07-1 19) (1-37-1-70) (1-11-1 47) (1-08-1 24)Without pregnancy diagnoses
Number 130 162 1284 786 336 1293Ratio 1-55 142 127 160 143 1 15(1-09-2-19) (1 04-1-93) (1-16-1 39) (1-38-1-86) (1-16-1-76) (1 04-1 27)"Abdominal" operations
Number 43 60 527 244 133 558Ratio 126 150 1 12 1-32 151 1 15

Gynaecological operations
(0 69-2 29) (0 89-2 50) (0-96-1-31) (1-03-1-69) (1 07-1 51) (0-98-1 35)

Number 90 123 715 456 225 649Ratio 1 14 173 107 135 162 103
Without pregnancy diagnoses

(0-76-1 71) (1 21-248) (094-1-22) (1 13-1 61) (1 24-2 11) (089-1-19)
Number 42 65 322 174 132 302Ratio 180 1 10 1 16 2 11 187 086

Sterilisations (0-96-3 37) (0-68-1 78) (0 94-1 43) (1-54-2 89) (1 31-2 66) (0 70-107)
Number 1 110 1 - 89Ratio - 104 - 134

(0 72-1 50) (0 88-2 03)
I Discharges with birth diagnoses excluded; those with pregnancy and puerperal diagnoses included unless otherwise specified. For the 1973 cohort, before = 1970-71,during = 1972-73, after = 1974-83; for the 1976 cohort, before = 1970-74, during = 1975-76, after= 1977-83.2Number of discharges for index and control women
Number of index women divided by number of control women; approximate confidence intervals given in parentheses.
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(Matching for the child's sex was done for a study
on subsequent fertility5 and is not relevant here.)
Because of the scantiness and inadequate quality
of the data in the birth registry, we could not

control all potential predictors of health. As a

proxy we used hospital admissions before the first
birth. But this does not guarantee that the index
and control women were similar in characteristics
which express their health effects only later in life
and/or only after a birth.

Second, discharges from hospitals were used as

a measure of health. This leads to several
reservations: (1) In the case of general hospitals,
discharges are likely to correspond with
admissions each year. But in the case of mental
hospitals, some women may have stayed a long
time or may not have been discharged at all during
the follow up. (2) It is mainly serious problems
that lead to hospital admission. This is not a draw-
back as such, but if a previous caesarean section
influences a doctor's judgement of seriousness, a

bias is introduced. Susceptibility for use of
services may then have been measured rather than
health. For operations this is not a problem (an
operation is a health problem, whatever the causes

behind it), nor is it a problem for ectopic
pregnancies which usually lead to hospital
admission. (3) Additional diagnoses found during
a hospital admission for other reasons were also
included as specific diagnoses. Some of the
increased ratios for urinary tract and neurological
diagnoses during exposure may be explained by
this. (4) The same women may have been included
several times for the same problem, if they were

discharged in between. But there is no need to

suspect varying practices between index and
control women, and analyses including each
woman only once each year do not suggest that
these multiple inclusions were a problem for the
conclusions.

Third, the registry of general hospitals did not

cover all hospitals, and the interpretation was

based on the assumption that after their first
delivery index and control women were referred
equally to hospitals covered by the registry. This
assumption is very plausible, but there is no

empirical evidence that it is true. Another cause of
reduced coverage is incorrect coding of personal
identification numbers in the registries. Mistakes
in coding of diagnoses may have influenced the
occurrence of individual diagnoses, but are

unlikely to have had much effect on the total
number of discharges.

Fourth, the sickest women were excluded from
the original cohorts. It is possible that caesarean

sections have more negative health effects among
women already sick or with an inclination to poor

health. This analysis may thus underestimate the
negative health effects of caesarean sections.

This study has three implications. First, the
possible negative health effect on a mother is an

additional reason for reducing caesarean section

rates in areas with high rates. Second caesarean
section may be a new aetiological factor for ectopic
pregnancies, needing further, individually based
studies with full potential to control for
confounding variables. Third, poor mental health
as a possible risk factor and consequence of
caesarean sections is worth further study.
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