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A comprehensive literature review with meta-anatysis examines the differences between vaginal
and cesarean delivery on 23 psychosocial outcomes of childbirth. The most robust findings suggest
that cesarean mothers, compared with mothers who delivered vaginally, expressed less immediate
and long-term satisfaction with the birth, were less likely ever to breast-feed, experienced a much
longer time to first interaction with their infants, had less positive reactions to them after birth, and
interacted less with them at home. Some differences were also found between unplanned and
planned cesarean sections; none were found between birthing methods for maternal confidence for
infant caretaking soon after birth, maternal anxiety in the hospital and at home, maternal stress at
home, maternal return to work, and continuation of breast-feeding once begun. Implications of
these findings for theory, research, and childbirth practice are discussed.
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the last 20 years has been attributed to the introduction of
electronic fetal monitoring, physicians' preferences, practice
patterns, fears of malpractice litigation, and financial incentives for physicians and hospitals. However, the proliferation is
not attributable to maternal or fetal health problems (Localio
et al., 1993; Lomas & Enkin, 1989; Sachs, 1989; Tussing &
Wojtowycz, 1993). Research suggests that women most likely
to receive a c-section include those with private health insurance, those who deliver in a private (vs. public) hospital or in a
smaller size hospital (under 300 beds), and those who are
higher in socioeconomic status (SES). These factors are
independent of maternal age and parity, and infant birth
weight (Gould, Davey, & Stafford, 1989; Stafford, 1990; U.S.
Department of Health and Human Services, 1993).
Escalating costs and limitations in funding for health care in
the United States have precipitated a need to estimate the
outcomes of medical treatments in order to evaluate their
effectiveness. Data regarding the consequences of vaginal as
compared with cesarean delivery are essential so that physicians, pregnant women, and managed care coordinators can
consider the benefits and risks of each delivery method in
making nonemergency, elective-care decisions. It is estimated
that about 65% (U.S. Department of Health and Human
Services, 1993) and possibly as many as 85% (Public Health
Service, 1991) of cesareans are elective. Data are beginning to
suggest that there are consequential maternal physical outcomes of delivery method, including costly additional hospital
care (Miller, 1988; Petitti, 1985; Stedman & Kline, 1988; Van
Tuinen & Wolfe, 1992). Studies of the psychosocial outcomes

In the United States today, nearly one in four births is by
cesarean section (also called c-section). Although the rate of
c-section in the United States was only 4.5% of all births in
1965, it is now the most common major surgery performed in
this country (National Center for Health Statistics, 1990;
Rutkow, 1986). The proliferation of cesarean deliveries over
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of cesarean delivery are also demonstrating that this procedure
may not only attenuate the positive life experience of giving
birth but may actually introduce negative psychosocial consequences (Fisher, Stanley, & Burrows, 1990; Fraser, 1983;
Oakley, 1983). In c-section, the potentially psychologically
disturbing experience of surgery (Blacher, 1987) is juxtaposed
with the expected elation of giving birth, and it has the
potential to interfere with the psychological tasks of making a
successful transition to parenthood. Thus, the psychosocial
outcomes of delivery for parents and their relationships with
their infants are of both theoretical and practical concern to
psychologists as well as to health professionals whose task it is
to provide continuing care for birthing families.
The purpose of this meta-analysis is to examine differences
between vaginal and cesarean delivery on various psychosocial
outcomes. This examination does not inform about causality; it
identifies the presence or absence of relationships. Because of
the lack of experimental control in this area of research (i.e.,
random assignment to birthing method), identification of the
effects of delivery method on postpartum psychosocial outcomes cannot be made. However, an examination of the
combined associations obtained in this meta-analysis will
illuminate the relationships between delivery type and postpartum outcomes that require further investigation as well as
areas in which development and evaluation of interventions
might beneficially be undertaken.
The literature examined in this review was published from
1979 (when the c-section rate was about 15%) through 1993
(when it was about 23.5%). This 15-year period of time saw an
increasing standardization of modern obstetrical practices
(such as the use of epidural anesthesia) and widespread
hospital policies that allowed the presence of the father during
delivery. Also, during this time, improvements have been made
in the precision of measurement of psychosocial outcomes, and
greater cultural diversity of participant populations has been
achieved (Cummins, Scrimshaw, & Engle, 1988).
This review controls, whenever possible, for whether the
cesarean section was planned and conducted before labor
began or was unplanned and carried out after an unsuccessful
trial of labor. Further, this review is based on studies with
participants who varied in the kind of anesthesia (if any) they
were administered, in their number of previous births, and in
their cultural or ethnic group. Further, the studies varied in the
location of the research, the year in which the research was
carried out, the point in the postpartum period during which
data were collected, the circumstances of data collection, and
the measures used.

Method
Literature Search and Inclusion Criteria
A computerized literature search of Medline (from 1966), Health
Planning and Administration (from 1975), and Psychological Abstracts
(from 1967) was conducted to identify all English-language publications through December 1993.'
From thousands of citations, 230 articles were retrieved whose titles
or abstracts suggested relevance to psychosocial issues in childbirth. One
hundred twenty-eight additional citations were generated from article
reference lists or were referred from other researchers in the overall
project (cf. Kirpalani, Schmidt, McKibbon, Haynes, & Sinclair, 1989).

Two authors read and abstracted 358 articles. Of these, 159 were on
aspects of childbirth other than c-section, 84 were literature reviews on
some aspect of childbirth; 14 were case studies; 4 were editorials; 5
were consensus committee reports; 10 reported on focus groups,
descriptive interviews, or ethnographic analyses; and 8 were empirical
articles that measured a psychosocial outcome but in which birth
method was unclear (6 studies) or was confounded with another
variable, such as intensive care unit disposition of the neonate (2
studies). Seventy-four empirical studies were identified in which a
psychosocial outcome was measured, the method of delivery for each
study participant was clearly identified in the research as vaginal or
cesarean, and the sample size was provided. Of these 74 articles, 36
contained means and standard deviations of the groups or the statistics
t, F, r, or chi-square (or the exact probability to derive a t statistic) and
the direction of the difference between cesarean and vaginal delivery
on the dependent variable. The remaining 38 articles denned a
dependent variable and the two delivery methods but either did not
compare the two groups on the dependent variable (n =21) or did not
provide information to compute an effect size (e.g., gave only a
probability range, such as p < .05; n = 17). We wrote to the first
author of each of these 38 investigations and requested the needed
statistics or the data by which we could compute them. Of these 38
researchers, 6 could not be located, 9 did not respond after two written
requests, 9 responded that the data are no longer available, and 14 sent
data in various forms. Of the 14 data sets received, 7 could not be used
in the meta-analysis for various reasons (e.g., samples were already
included in the meta-analysis; sample sizes could not be reconciled
with the published article). Seven data sets were added to the
meta-analysis for a total inclusion of 43 of the 74 identified empirical
studies (58%). Twenty-three distinct psychosocial outcomes are represented in this collection of 43 studies.

Statistical Analysis
Selecting a statistic to pool across studies. The correlation coefficient
between method of delivery and a postpartum outcome was reported
in each article or computed from the statistics provided. Chi-square
was translated into phi coefficient. Student's / and F were translated
into point biserial coefficients (Rosenthal, 1991). A positive correlation indicates that having a cesarean section increases the value of the
outcome measure (e.g., increases maternal satisfaction or fatigue),
whereas a negative correlation indicates that having a cesarean section
decreases the value of the measure.2
Correlations in relevant studies were pooled to produce an estimate
of the weighted average correlation for each outcome. Two sources of
1
Key words used in the search were delivery, cesarean section,
episiotomy, obstetrical vacuum extraction, home childbirth, induced labor,
natural childbirth, vaginal birth after cesarean or VBAC, fetal version,
labor, trial of labor, uterine contraction and obstetrical forceps combined
with anxiety disorder, attachment object, attitude, body image, bonding,
depression, dyspareunia, emotions, energy, functional status, intercourse,
maternal adjustment, maternal behavior, maternal confidence, maternal
knowledge, maternal satisfaction, mother-child relations, paternal satisfaction, postpartum anxiety, return to work, sex, and sex disorders.
2
An alternative statistic frequently pooled in the psychosocial
literature is the observed significance level otp value. The correlation
coefficient was chosen instead because it is used more commonly in the
psychological literature, it can estimate directly the magnitude and
accuracy of the pooled correlation, and a more statistically powerful
result can be obtained (Rosenthal, 1991). Furthermore, a combined p
value is somewhat more difficult to interpret than is a combined
correlation (Hedges, Cooper, & Bushman, 1992; Hedges & Olkin,
1985, pp. 45-46).
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variation from this average correlation contribute to the choice of
weights: between-studies variation due to study differences, and
within-studies variation due to participant differences (Laird & Mosteller, 1990). For the purpose of modeling between- and within-study
variation, a random-effects model (in which individual study average
statistics are randomly distributed about the overall average statistics
according to the between-study variability) was used. The weighted
average correlation across studies (in which each study's correlation is
weighted by the inverse of the sum of that study's variances) and a 95%
confidence interval were calculated for each outcome using the
noniterative random-effects method (DerSimonian & Laird, 1986).3
Because of usual skewness, the correlation coefficients were subjected
to Fisher's Z transformation; transformed statistics were pooled, and a
confidence interval was calculated on the Fisher scale (Rosenthal,
1991). The pooled value and the confidence bounds were then
transformed back to the correlation scale and this result was reported.
Criteria for grouping studies. Studies with similar outcome measures
were grouped according to both qualitative and quantitative criteria
(including the test of homogeneity; Weisberg, 1985) in order to
estimate the average correlation with having a cesarean section (vs. a
vaginal delivery). Qualitative criteria included outcome definition,
study design (population-based vs. non-population-based), and measurement issues (type of scale used, continuous vs. discrete measurements, etc.). Where possible, studies were also grouped according to
the type of c-section (planned or unplanned), and results were
analyzed for all c-sections combined and separately for type. A
chi-square test of homogeneity was performed (at .05 significance
level) to determine whether the study correlations in each group were
similar (Hedges & Olkin, 1985, pp. 122-128; Laird & Mosteller, 1990).
If the null hypothesis of homogeneity was not rejected, the studies'
correlation coefficients were combined. Although such nonrejection
seems to indicate that the between-study variation is negligible, the
random-effects method was still applied because the test of homogeneity has low power and may not detect all between-study variation.
If the null hypothesis of homogeneity was rejected, the study
characteristics were examined (using a priori qualitative grouping
criteria) for an explanation that may have been overlooked in the
initial qualitative grouping. In some instances, this exploration led to
further grouping; in others, a reasonable explanation for study
heterogeneity could not be identified. In these latter cases, heterogeneity is reported and results (although pooled using the conservative
random effects method) are also interpreted with caution and the
caveat that the studies are qualitatively dissimilar.

Results
The results are organized and presented in Table 1, using a
temporal model that follows the maternal-infant dyad from
their meeting at birth to the mother's postpartum behavioral
and emotional reactions and family adjustment at home many
months (and even years) later. The individual outcomes are
grouped into four major conceptual topics: (a) The motherinfant relationship shortly afterbirth, (b) maternal postpartum
psychological state in the hospital, (c) the family at home, and
(d) the family years later.
For each outcome within each topic, the table lists the
studies included, their sample sizes, and a breakdown, if
available, of the cesarean group into planned (without a trial of
labor; including repeat cesarean) and unplanned cesarean
(after a trial of labor not resulting in vaginal delivery). The
outcome variable is described, and a coefficient (productmoment, biserial, or phi coefficient) between the outcome
measure and the group identification (cesarean or vaginal) is
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presented. An estimate of the combined correlation across
studies is given, the significance of r is indicated, and the 95%
confidence interval is provided. Confidence intervals are also
provided for individual studies that cannot be combined with
others. These statistics are presented for all c-sections together, and where possible, for planned and unplanned csections separately.

The Mother-Infant Relationship Shortly After Birth
Time to first mother-infant interaction. Five studies assessed
the amount of time from birth to the first mother-infant
interaction. Studies by Bradley, Ross, and Warnyca (1983) and
by Marut and Mercer (1979) were combined because they
included only unplanned cesareans and vaginal deliveries and
used a discrete measure of the mother's estimate of time to
first interaction. Two studies used continuous measures of
time (Kearney, Cronenwett, & Reinhardt, 1990; Tulman,
1986) and were combined together. Both combined rs were
significant; cesarean was related to longer time to first motherinfant interaction. The findings of Garel, Lelong, and Kaminski (1987) are consistent with the other studies but could not
be combined because of differences in measurement.
Mother-infant interaction in the hospital. Three studies
found method of delivery significantly related to whether and
for how long the mother held her baby shortly after birth. Two
studies (Cummins et al., 1988; Tulman, 1986) found that
cesarean mothers handled their babies significantly less and
spent significantly less time with them during the first day after
birth. However, Bradley et al. (1983) found that once cesarean
mothers were able to hold their babies for the first time (much
later than vaginal-delivery mothers), they held them significantly longer than vaginal-delivery mothers held their babies
for the first time. Because of the qualitative and quantitative
heterogeneity among these studies, the correlations were not
combined.
Mother's initial reaction to the newborn. Five studies measured the positivity of mothers' initial evaluations of their
newborn babies. The combined correlation suggests that
during the postpartum hospital stay, mothers who delivered by
cesarean (planned or unplanned) evaluated their babies less
positively and had less positive feelings for them than did
mothers who delivered vaginally. Only the study by Cranley,
Hedahl, and Pegg (1983) examined solely planned cesarean in
its relationship with initial reaction to the newborn (r = -.41,
p < .05).
The decision to breast-feed (vs. bottle-feed) the baby. Nine
studies examined the relationship between method of delivery
and whether the mother chose to breast- or bottle-feed her
(text continues on page 309)
3

The commonly used equal-effects approach, in which each study
correlation is weighted by only the inverse of its variance, was not used
because it models only within- and not between-study variability and
assumes that all relevant studies are available and measure the same
underlying correlation coefficient. The random-effects model may shift
the equal-effects estimate slightly and is more conservative than the
equal-effects model because it widens the associated confidence
interval (because of inclusion of the between-study variability in
gauging the estimate's accuracy).
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Table 1
Meta-Anafysis Results of Psychosocial Outcomes ofCesarean Compared With Vaginal Delivery

N
Vaginal Cesarean

Outcome and study

Measure

Study
correlation
coefficient

Combined r

interval

Vvs. UN: .77*

.70, .83

Vvs.CS:.38*

.23, .51

The mother-infant relationship shortly after birth
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Time to first mother-infant interaction
Marut & Mercer (1979)
Bradley et al. (1983)
Tulman (1986)
Kearney et al. (1990)

30
90
36
94
96

Garel et al. (1987)
8

Mother-infant interaction in hospital
Bradley etal. (1983)
Tulman (1986)
Cummins et al. (1988)
Mother's initial reaction to newborn8
Bradley etal. (1983)
Cranley et al. (1983)
Hwang (1987)
Garel et al. (1987)
Cummins et al. (1988)
Decision to breast-feed (vs. bottlefeed) the baby8
Bradley etal. (1983)
Cranley et al. (1983)
Lyon (1983)
Tamminen et al. (1983)
Samuels et al. (1985)
Tulman (1986)
Cummins et al. (1988)
Vestermark et al. (1990)
Buxton et al. (1991)
Victora et al. (1990)

.75

20 UN
25 UN
36 CS
27 UN

Scaled time to first hold baby
Scaled time to first hold baby
Continuous measure: time to first visit
Continuous measure: time to first
hold and feed
89 CS Percent of mothers not having first
contact with baby at birth

.78
.46

.32
.60

.50, .68

.21

.03, .38
-.78, -.52
-.41, -.25

90
36
452

25 UN Amount of time held baby first time
36 CS Handled baby in delivery room
58 UN Time with infant first day

-.67
-.33

90
40
15
96
452

25 UN
43 PL
15 CS
89 CS
58 UN

-.02
-.41
-.47
-.13
-.16

90
80
675
1,356

518
36
452
263
150
3,559

25 UN Questionnaire
82 CS Questionnaire
70 CS
137 CS
114 CS
36 CS
58 UN
102 CS
57 CS
1,353 CS

Vvs. CS: -.19*
Vvs. UN: -.11*

-.31,
-.24,

-.07
-.01

-.24
Vvs. CS: -.12*
-.28
Vvs. UN: -.25*
(-.40 UN;
-.23 PL)

-.18,
-.36,

-.06
-.15

Positive feelings for baby
Positive feelings for baby
Positive reaction to infant
Positive comments about infant
Ratings of infant's beauty

Interview
Interview
Maternity record/mother's report
Observation/interview
Interview
Interview
Phone interview
Retrospective report (up to 2 years)

.01
-.11
-.14
-.19
-.21
-.08

.01
-.01

-.03, .02

Maternal postpartum psychological state in the hospital
Maternal Anxiety (during hospital
stay)
Bradley etal. (1983)
Cummins et al. (1988)
Padawer et al. (1988)
Rizzardo et al. (1988)
Maternal confidence to mother the
baby (during hospital stay)
Bradley (1983)
Padawer et al. (1988)
Maternal satisfaction with birth experience (1-7 days after birth)
Marut & Mercer (1979)
Bradley etal. (1983)
Cranley et al. (1983)
Mercer et al. (1983)
Gottlieb & Barrett (1986)
Garel et al. (1987)
Janke (1988)
Padawer et al. (1988)
Kearney et al. (1990)
Fawcett et al. (1992)

90
452
22
115
97
22

30
90
40
238
20
103
148
22
94
254

25 UN
58 UN
22 UN
12 CS

STAI
STAI
STAI
STAI

37 UN Self-report
22 UN Shea & Tronick Maternal Self-Report
Inventory
20 UN
25 UN
43 PL
56 CS
14 UN
103 CS
67 CS
22 UN
27 UN
219 CS

PBS
Self-report satisfaction
PBS
PBS
Evaluative ratings of birth
Self-report positive feelings
Self-report satisfaction
Self-report satisfaction
Self-report satisfaction
PBS

-.06
.08

Vvs. CS: .08
Vvs. UN: .06

-.01, .16
-.04, .16

.06
-.01

Vvs. UN: .04

-.11, .19

-.46
-.22
-.29
-.19
-.31
-.19
-.18
-.36
-.22
-.17

Vvs. CS:-.21*
Vvs. UN: -.31*

-.25,
-.37,

-.16
-.24

-.48

Vvs. CS: -.36*
Vvs. UN: -.46*

-.55,
-.65,

-.15
-.22

.19
.16

The family at home
Mother-infant interaction at home
(1-5 months after birth)
Pederson et al. (1981)

17

6 UN Tactile stimulation of infant (5
months)
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Table 1 (continued)
N
Outcome and study
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Mother-infant interaction at home
(continued)
Trowell (1982)
Hwang (1987)
Maternal satisfaction with birth
experience (6 weeks-12
months after birth)"
Zweig et al. (1986)
Seguin et al. (1989)
Green et al. (1988)
Maternal positive feelings about
baby (6 weeks postpartum)
Green et al. (1988)
Maternal anxiety (1 month postpartum)
Bradley etal. (1983)
Maternal confidence to care for
baby (1 month postpartum)
Trowell (1982)
Maternal postpartum depression
(1-2 months postpartum)"
Trowell (1982)
Bradley et al. (1983)
Gottlieb & Barrett (1986)
Garel et al. (1988)
Maternal fatigue (0-8 weeks after
birth)
Cummins et al. (1988)
Garel et al. (1988)
Tulman & Fawcett (1988)
Maternal experience of stress (6
months after birth)
Walker (1989)
Maternal functional status (3
weeks-6 months after
birth)
Tulman et al. (1990)

Maternal readiness to return to
work (6-8 weeks after
birth)
Tulman & Fawcett (1988)
Gjerdingen & Froberg (1991)
Continuation of breast-feeding up
to 3 months (among
women who breastfed)
Trowell (1982)
Lyon (1983)
Procianoy et al. (1984)
Loughlin et al. (1985)
Garel et al. (1988)
Janke (1988)
Kearney et al. (1990)
Vestermark et al. (1990)

Vaginal Cesarean

Measure

Study
correlation
coefficient

Combined r

95% confidence
interval

Vvs.CS:-.23*

-.41,-.04

-.45
-.15

18
15

16 UN
15 CS

Initiate play with infant (1 month)
Caretaking (3 months)

232

23 CS

701

169 CS

576

45 CS

Self-report satisfaction (3-12
months)
Self-report satisfaction (4-7
months)
Self-report satisfaction (6 weeks)

644

60 CS

Positive feelings (6 weeks)

-.10

-.03,

90

25 UN

STAI (1 month)

-.11

-.29, .08

18

16 CS

Reverse of expressed doubts about
ability to care for baby (1
month)

-.48

-.70,

18

16 UN

Self-report in interview (1 month)

88
20

23 UN
14 UN

-.05
.36

87

95 CS

Lubin Depression (1 month)
Depression subscale of Neuroticism
(1 month)
Symptom self-report (2 months)

452

58 UN

.16

87
30

95 CS
40 CS

Reverse of self-rate rested (1-4
days)
Tiredness (2 months)
Not regained usual energy (6 weeks)

114

54 CS

PSS

.02

57

40 CS

IFAC
3 weeks*
6 weeks*
3 months*
6 months*

-.25
-.03
.06
-.13

.03

-.38
-.24

.49

-.17

-.17

Vvs.CS:.18

-.04, .39
(p < -10)

Vvs.CS:.17*

.02, .31

.09

.05
.38

-.13, .17

-.43, -.05
-.23,.17
-.14, .26
-.32, .07

13
65

32 CS
7 CS

Actual return to work (6 weeks)
Readiness to work (8 weeks)

-.07
-.20

Vvs.CS:-.14

-.30, .03

18
429
73
88

16 UN
36 CS
22 CS
6 CS

.11
.11
-.22
.07

Vvs. CS: -.01
Vvs. UN:-.00

-.08, .06
-.16, .16

87
148
94
229

95 CS
67 CS
27 UN
98 CS

Home interview (1 month)
Phone (6 weeks)
Home interview (2 months)
Peds. chart/maternal report (2
months)
Questionnaire (2 months)
Phone (6 weeks)
Phone (3 months)
Phone (3 months)

-.03
-.06
.02
-.03
(Table continues)
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Table 1 (continued)
N

Outcome and study
Continuous breast-feeding more
than 3 months (among
women who breast-fed)
Whichelow (1982)
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Tamminen et al. (1983)
Samuels etal. (1985)
Kearney et al. (1990)
Vestermark et al. (1990)
Father caretaking of infant in home3
Pederson et al. (1981)
Hwang (1987)
Fortier (1988)

Vaginal Cesarean

115
1,334
357
92
229
17
15
30

Measure

Retrospective interview still breastfeeding at 6 months
127 CS Retrospective interview still breastfeeding at 4 months
59 CS Pediatrics chart (4 months)
27 UN Phone interview (6 months)
98 CS Phone interview (6 months)
15 CS

Study
correlation "
coefficient
Combined r

-.24

95% confidence
interval

Vvs.CS:-.06

-.13, .01

-.03
-.08

.06
-.06
.54
.06)
.70
.44

6UN Father's caretaking (5 months)

.55

Vvs. CS: .29

Father's caretaking (3 months)
Father's caretaking (1 month)

.31
.07

Vvs. UN :.29
Vvs. PL: .17

-.01,
(P<
-.25,
-.13,

-.03
-.06
-.09

Vvs. CS:-.06*

-.09,-.02

-.07

Vvs. CS:-.08*

-.15,-.01

15 CS
30 CS

The family years later
Maternal subsequent childbearing
Population-based studies8
Zdeb et al. (1984)
Hemminki (1986)
Hall et al. (1989)
Non-population-based studies:
LaSala & Berkeley (1987)
Garel et al. (1990)
Maternal voluntary (tubal) sterilization
Population-based studies
Hall et al. (1989)
Hemminki (1991; 1973 cohort)
Hemminki (1991; 1976 cohort)
Non-population-based studies"
LaSala & Berkeley (1987)
McClain (1987)
Parental beliefs in child's ability/
children's expectations for
math/reading
Entwisle et al. (1987)

5,513
6,459
14,448

5,513 CS Birth records (up to 5 years)
6,459 CS Birth records (up to 8-11 years)
1,993 CS Birth records (up to 19 years)

279

291 CS

55

48 CS

14,448
2,578
3,822

Birth records or personal contact
(up to 6 years)
In-home questionnaire (up to 4 years)

1,993 CS Medical records (up to 19 years)
2,578 CS Medical records (up to 10 years)
3,822 CS Medical records (up to 7 years)

279

291 CS

44

56 PL

273

58 CS

Birth records or personal contact
(up to 6 years)
Interview: sterilization at birth hospital ization

Birth method assessed by retrospective parental report: dependent variable is parental/
child response about child's
ability/performance
Parent rating child's ability
Grade 1
Grade 2
Parent expectation for reading
Grade 1
Grade 2
Parent expectation for math
Grade 1
Grade 2
Child expectation for reading
Grade 1
Grade 2
Child expectation for math
Grade 1
Grade 2

-.13

.03
.00
.02

Vvs.CS:.02*

.05

Vvs.CS:.19

.01, .03

-.11, .45

.34

.35
.38

.44, .25
.47, .28

.09
-.05

-.02, .20
.16, .06

.03
-.09

-.08, .14
-.02, .20

.29
-.08

.39, .19
-.19, .03

-.09
.27

-.20, .02
.37, .17

Note. UN = unplanned cesarean only (carried out after an unsuccessful trial of labor, either as a true emergency to save the mother's or the
baby's life or as a solution to a problem such as an arresting of the progress of labor); PL = planned cesarean only (in which the cesarean was
planned and carried out before labor began); CS = all cesarean (planned and unplanned) included; V = vaginal delivery; STAI; State-Trait
Anxiety Inventory; PBS = Perceptions of Birth Scale; PSS = Perceived Stress Scale; IFAC = Inventory of Functional Status After Childbirth.
•The studies are heterogeneous according to the chi-square test of homogeneity (p < .05).
*p < .05.
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baby. When planned and unplanned cesareans were combined
across these nine studies, a significant negative relationship
between cesarean and breast-feeding was found. Among
studies that looked at unplanned cesareans alone, the effect
was larger. (One study—Cranley et al., 1983—separately
examined both planned and unplanned cesarean vs. vaginal
delivery, finding respective correlations with breast-feeding:
r = -.23 and -.40; ps < .05. A population-based/retrospective study—Victora, Huttly, Barros, & Vaughan, 1990—was
not combined because of substantial differences in methodology, and it did not find a significant effect.)

Maternal Postpartum Psychological State in the Hospital
Maternal anxiety. Four studies examined the relationship
between mode of delivery and maternal anxiety in the immediate postpartum period; the estimate of the combined correlation was not significant even if cesarean was unplanned.
Maternal confidence to mother the baby. Two studies examined women's expressions of confidence to mother their infants
following delivery. The combined effect indicates a nonsignificant difference between vaginal and unplanned cesarean
delivery; neither study examined planned cesarean.
Maternal satisfaction with the birth experience. The combined effect from data of 10 studies suggests that although
their babies were healthy, cesarean mothers were more dissatisfied with the totality of their birth experience (Oakley, 1983).
The estimated combined correlation for all cesareans taken
together was significant, and the combined correlation was
more pronounced when only unplanned cesarean section was
compared with vaginal delivery.

The Family at Home (Postpartum)
Mother-infant interaction at home (1-5 months). Three
studies examined the relationship of cesarean to maternalinfant play and caretaking behaviors observed in the home 1 to
5 months postpartum. The significant combined correlation
shows lower levels of stimulation, play, and caretaking by
mothers who delivered by cesarean, an effect that was even
stronger for unplanned cesarean.
Maternal recalled satisfaction with the birth experience (6
weeks-12 months). Three studies examined mothers' recalled
satisfaction with the birth and were combined to show a
significant negative relationship with cesarean delivery.
Maternal positive feelings about the baby (6 weeks). As noted
earlier, during their hospital stay, mothers who delivered by
cesarean evaluated their babies significantly less positively
than did mothers who delivered vaginally. One study by Green,
Coupland, and Kitzinger (1988) found that these less positive
feelings also existed 6 weeks after the birth.
Maternal postpartum anxiety (1 month). One study examined anxiety at 1 month postpartum (Bradley et al., 1983). As
in the immediate postpartum period, no differences were
found between vaginal and cesarean delivery.
Maternal confidence in mothering (1 month). One study
found that, in contrast to immediately postpartum, after 1
month first-time mothers who delivered by cesarean had
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significantly more doubts about (less confidence in) their
ability to care for their babies than did those who delivered
vaginally.
Maternal postpartum depression (1-2 months). In four studies the estimate of the combined correlation revealed a
nonsignificant trend (p < .10) toward somewhat greater depression in the cesarean- than in the vaginal-delivery group.
Maternal fatigue (0-2 months). Three studies related maternal feelings of fatigue (which may mediate reduced play,
stimulation, and caretaking) to method of delivery from soon
after birth to 2 months postpartum. Their combined effect
indicates that postpartum maternal fatigue is greater in cesarean-delivery mothers. Although not included in the combined
effect, Garel et al. (1988) extended their study to a 4-year
follow-up (reported in Garel, Lelong, Marchand, & Kaminski,
1990) and found that women who had had cesarean sections
reported significantly more fatigue as long as 4 years after the
birth (although the cesarean group had fewer children).
Maternal experience of stress (6 months). One study examined maternal stress at 6 months postpartum. There were no
significant differences between cesarean and vaginally delivered mothers.
Maternal functional status (3 weeks-6 months). Tulman,
Fawcett, Groblewski, and Silverman (1990) assessed maternal
functional status (ability to carry out usual daily activities) four
times after childbirth (3 and 6 weeks, 3 and 6 months). It was
only at 3 weeks postpartum that cesarean mothers reported
significantly worse functioning than did mothers who delivered
vaginally.
Maternal readiness to return to work (6-8 weeks). Two
studies addressed the relationship between method of birth
and the mothers' self-reported readiness to return to work.
The combined result of these studies was not significant.
Continuation of breast-feeding (up to 3 months, if begun). As
noted earlier, women who delivered by cesarean were significantly less likely ever to breast-feed their babies than were
those who delivered vaginally. Several studies examined how
long mothers who had chosen to breast-feed continued to do
so. Eight studies examined whether breast-feeding cesarean
and vaginal-delivery mothers differed in whether they continued to breast-feed their babies up to 3 months postpartum.
The estimate of the combined correlation was not significant
whether all or only unplanned cesareans were compared with
vaginal deliveries.
Continuation of breast-feeding (more than 3 months, if begun). Five studies examined whether breast-feeding mothers
were still breast-feeding their babies when contacted more
than 3 months postpartum. Again, there were no significant
differences between delivery methods. One additional study,
the population-based study by Victora et al. (1990), showed
the same non-significant findings but was not included in the
table because of differences in methodology.
Father caretaking of the infant (1-5 months). Three studies
examined the relationship between paternal caretaking behaviors (at home 1-5 months postpartum) and maternal delivery.
The combined effect was marginally significant (p < .06) and
is suggestive of a trend indicating a higher level of paternal
caretaking in families of cesarean-delivery mothers.
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The Family Years Later
Maternal subsequent childbearing (4-19 years postpartum).
The combined effect of three population-based studies (Hall,
Campbell, Fraser, & Lemon, 1989; Hemminki, 1986; Zdeb.Therriault, & Logrillo, 1984) demonstrated a significant negative relationship between cesarean delivery and subsequent
childbearing. (The three studies are heterogeneous, however,
according to the chi-square test of homogeneity because of
their immensely large sample sizes.) In the two studies that
were not population-based (Garel et al., 1990; LaSala &
Berkeley, 1987), the combined effect size was also significant,
although, as in the population-based studies, small. Several
authors have suggested that this difference may be the result of
more fertility problems among cesarean compared with vaginaldelivery mothers (Garel et al., 1990; Hemminki, 1987; LaSala
& Berkeley, 1987).
Maternal voluntary (tubal) sterilization (0-19 years postpartum). Differences in childbearing in the two groups may also
be the result of differential maternal preferences to bear more
children (preferences formulated either prior to or after the
cesarean delivery but not controlling for physician recommendations). Data on voluntary sterilization from three populationbased studies demonstrated that women who had cesarean
sections were somewhat more likely than those who did not to
have a surgical sterilization at some point in the follow-up
periods studied. It should be noted, of course, that in both
groups the sterilization rate was quite low. From these three
studies, the proportion of sterilizations was found to be 1.6%
(1.0%, 2.2%) in the vaginal-delivery group and 2.1% (1.3%,
2.8%) in the cesarean-delivery group. The combined effect of
two additional studies (not population-based: LaSala & Berkeley, 1987; McClain, 1987) was found to be not significant.
Parental beliefs in child's school abilities (5-6 years postpartum). One study (Entwisle & Alexander, 1987) examined the
long-term differences between cesarean and vaginal delivery in
parents' and childrens' beliefs about school performance. This
study found no effects of delivery mode on a random sample of
childrens' verbal and math achievement test scores at the start
of Grade 1. Entwisle and Alexander (1987) did, however, find
that parental expectations for their children's ability to do
schoolwork were higher for cesarean-delivered children, and
cesarean-delivered children's own expectations for their Grade
1 reading marks and their Grade 2 math marks were higher
than were the expectations of children who had been delivered
vaginally.
Discussion
Summary of Findings
The results of this meta-analysis suggest several postpartum
differences between vaginal and cesarean delivery. On average, vaginal-delivery mothers held and interacted with their
babies much sooner than did cesarean mothers. Vaginal
delivery typically resulted in maternal-infant interaction within
moments of birth; after cesarean, particularly unplanned,
many hours or even a day passed before mothers held or
interacted with their babies for the first time. This effect likely
resulted more from maternal fatigue and pain than from

hospital policy. Whether this difference has any implications
for the mother-infant relationship is debated (Goldberg, 1983;
Klaus & Kennell, 1982; McClellan & Cabianca, 1980).
The decision to breast-feed does have important implications for maternal and infant health (Cunningham, Jelliffe, &
Jelliffe, 1991; Newcomb et al., 1994; Yang et al., 1993). A
robust finding of this review is that cesarean mothers were
significantly less likely to breast-feed their babies than were
those who delivered vaginally; the difference was even greater
if the cesarean was unplanned. This effect is most likely due to
the longer delays in the first meeting of cesarean mother and
baby, and to the inhibiting effects of pain, exhaustion, and
physical limitation in the mother, and anesthesia in both
mother and baby (Karlberg, Cherry, Escardo, & Koch, 1960;
Muhlen, Pryke, & Wade, 1986; Otamiri, Berg, Ledin, Leijon,
& Lagercrantz, 1991; Pearson & Rees, 1989). Breast-feeding is
positively correlated with maternal SES (Ryan, Rush, Krieger,
& Lewandowski, 1991), which is, as noted earlier, related to
higher levels of cesarean. Thus, the relationship between
cesarean and diminished levels of breast-feeding may be even
stronger than that estimated here. Of the mothers who did
begin breast-feeding, there were no delivery differences in
continuation of breast-feeding. Because research has supported the health benefits of breast-feeding to both mother
and infant (Arnold & Larson, 1993; Newcomb et al., 1994;
Yang et al., 1993), cesarean mothers may benefit from encouragement to initiate breast-feeding.
This meta-analysis also found that cesarean mothers, possibly because of greater physical and emotional challenges, had
less positive initial reactions to their infants while still in the
hospital (an effect that was less pronounced for unplanned
cesareans). Further, when interviewed in the hospital and at
home up to 12 months later, cesarean mothers were significantly less satisfied with their birthing experiences. The inhospital effect for reduced satisfaction was stronger for unplanned than for planned cesareans. In light of evidence from
qualitative (retrospective interview) research that birth memories may persist for decades and affect psychological wellbeing, this difference may be quite meaningful (Simkin, 1991).
Analyses of home-based postpartum outcomes address
whether outcome correlations with cesarean exist only immediately after birth or also appear in consideration of maternal
and family adjustment at home. Cesarean mothers had less
positive feelings for their babies 6 weeks after birth and
demonstrated significantly less tactile stimulation, caretaking,
and intimate play with their babies (1-5 months postpartum).
The latter effect was stronger for unplanned cesarean. These
effects result partly because cesarean mothers were significantly more tired and had poorer physical functioning at 3
weeks postpartum (although not later in the postpartum
period) when compared with vaginal-delivery mothers.
No differences were found between delivery methods in
maternal anxiety in the hospital and at 1 month postpartum or
in mothers' confidence in their ability to care for their infants
during the hospital stay. (Cesarean mothers were less confident 1 month later at home, however, perhaps because of
decreased physical functioning and greater fatigue levels.)
Cesarean mothers were not higher in reported stress levels
than vaginal-delivery mothers, and there was no difference in
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the amount of time until their return to work. A nonsignificant
trend for fathers of cesarean-delivered infants to be somewhat
more active in caring for them in the first S months postpartum
was also found. Although not significant, there was a slight
trend for maternal postpartum depression in the first 2 months
after birth to be somewhat higher after cesarean.
Compared with women who delivered vaginally, cesarean
mothers were somewhat less likely to give birth again. Although fertility issues may have been a factor in explaining this
small difference, it was also found that women who underwent
cesarean were more likely to undergo voluntary tubal sterilization. Some research also examined differences in parental
expectations for children's intelligence and school performance. Children born by cesarean had higher parental ratings
of their expected ability to perform in both first and second
grades.
Methodologic Limitations
The results of this review vary in the degree of confidence
they inspire, depending in part on the number of studies
available for the dependent variable under consideration.
Outcomes with four or more studies (such as maternal satisfaction, initial reaction to the newborn, and breast-feeding
initiation and duration) inspire the most confidence. Outcomes with only one or two empirical studies, despite methodologic acceptability, are at best suggestive of trends and point to
areas in need of future research.
In this meta-analysis, the independent variable comparisons
are exactly the same across studies (i.e., cesarean vs. vaginal
delivery). The precise dependent measures, however, are
sometimes inconsistent from study to study. In conducting the
meta-analysis, care was taken to group these measures conceptually (e.g., satisfaction with the birth measured in the hospital;
satisfaction with the birth measured at home). In some cases,
studies were grouped together although their data had been
collected at different points in time (e.g., at home 3 months
after birth, at home 5 months after birth). This was done only
when the effect sizes were shown to be statistically homogeneous; it could be argued, however, that these measures were
conceptually different. The fact that results tended to be
consistent across studies despite differences in the timing,
character, and even psychometric adequacy of the measures
provides evidence for the strength of many of the findings.
Another limitation is that some of the combined effect sizes,
although statistically significant, were relatively small in size.
(Cohen (1977) termed r effect sizes .1, .3, and .5, small,
medium, and large, respectively.) Effects that are small or
medium are not necessarily unimportant, however. First, these
effects may have great clinical significance. For example, the
combined effect of unplanned cesarean on a mother's initiation of breast-feeding is —.25. This reflects the projection that
compared with a population of 1,000 vaginal-delivery mothers
of whom 700 breast-feed, a population of 1,000 cesarean
mothers will have only 440 who breast-feed. This difference of
260 mothers is certainly consequential. Second, the knowledge
that an effect is indeed relatively small can help to support
clinical efforts to attribute postpartum problems accurately,
avoiding incorrect assumptions that certain outcomes are due

311

to cesarean when in fact they are attributable to some other,
possibly alterable, factor.
Whether the combined effect sizes presented here are
representative of all the research on this topic, including
nonsignificant effects kept in file drawers, is open to question.
We used Rosenthal's (1991) procedure for estimating the
"fail-safe" number, that is, the number of nonsignificant
unpublished studies that would be required in order to
dampen significant pooled results to nonsignificance. Among
the significant dependent variables, these values ranged from
quite high (e.g., 155 studies for breast-feeding initiation, all
cesarean combined) to very low (e.g., only 3 studies for
maternal initial reaction to the baby, unplanned cesarean).
Although some results of the present meta-analysis should be
viewed with caution because of this potential "file-drawer"
problem, two factors should be kept in mind. First, the
calculation of the "fail-safe" number is based on an equal
effects model, whereas our meta-analysis calculations are
based on the more conservative random-effects model. Second, it is likely that in this area of study, a nonsignificant
difference between vaginal and cesarean delivery would be as
publishable as a significant difference.
This meta-analysis likely contains certain conceptual and
methodologic biases that are inherent in the literature comparing cesarean with vaginal delivery outcomes. The primary
difficulty with this literature is that the studies are not, and
possibly never can be, experimental in nature because random
assignment to birthing method presents too many practical and
ethical impediments. Although meta-analysis of nonexperimental data can, if its limitations are kept in mind, be a valuable
way to examine the existing research on the psychosocial
factors related to childbirth (Greenland, 1994; Petitti, 1994),
its results are somewhat uncertain. In addition, the nonexperimental literature reviewed here has, in almost all cases, failed
to assess or control for alternative variables that would explain
the differences between groups receiving cesarean or vaginal
delivery.
Because delivery method may be confounded partially with
the maternal characteristics of number of previous births,
previous delivery type, SES, and age (Placek & Taffel, 1988;
Taffel, 1994), it is possible that maternal psychosocial factors
apparent following birth are affected by these same factors.
This possibility leads to a "third variable explanation," such
that maternal attributes present prior to delivery may be
accounting for both delivery type and postpartum adjustment
difficulties. Although this meta-analysis omitted studies in
which cesarean was confounded with neonatal health problems (admission of the baby to the neonatal intensive care
unit), and the studies typically omitted mothers with serious
health problems, systematic control for factors that may have
affected both delivery type and psychosocial outcomes was not
accomplished, and a third variable explanation of these metaanalytic findings cannot be overlooked.
Finally, although the statistical effects presented here are
suggestive of associations, there is an absence in the literature
of conceptual models and of multivariate and longitudinal
studies specifying the mechanisms by which delivery method
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and other factors may have their effects on psychosocial
outcomes.
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Future Research
Future research should focus on the third-variable dilemma
by collecting primary data that accounts for the psychosocial
factors that may influence the process of labor and method of
delivery as well as the mother's postpartum reactions. These
factors include childbirth preparation, medical staff-patient
communication, maternal attitudes toward pregnancy and
labor, maternal chronic stress, anxiety, depression, and social
support during pregnancy, continuous emotional support during labor and delivery, and physician characteristics such as
age, gender, and attitudes toward the process of childbirth.
Research is also needed to help explain certain significant
relationships suggested by this meta-analysis, such as that
between type of delivery and breast-feeding initiation. Future
work should focus on the processes that may explain reduced
breast-feeding rates among cesarean-delivery mothers and
determine whether assistance for cesarean mothers might
enhance breast-feeding initiation. In addition, research should
focus on preexisting factors, such as maternal health, attitudes,
beliefs, and social norms that constrain maternal initiation of
breast-feeding and affect cesarean delivery.
Finally, several postpartum outcomes included in this metaanalysis are in need of additional research in order to draw
sound -conclusions about their relationship to method of
delivery. For instance, the nonsignificant finding for postpartum depression might be due to low statistical power associated with small sample sizes in each of the studies included in
the meta-analysis.
Future research should focus on three methodological
issues: measurement development, statistical control, and
longitudinal design. Standard measures of dependent variables need to be developed and used across diverse samples to
ensure a fuller understanding of research effects. Research
also needs to use standard-risk mothers, so that unassessed
physical health problems are not assumed to be the third
variable responsible for observed associations between delivery type and postpartum outcomes.
Finally, as Oakley (1984) has noted, longitudinal research is
essential to examining the long-term effects of the delivery
experience and the full impact of childbirth on a woman and
her family, as well as on infant development. Conceptual
models should be developed and multivariate methods used to
specify the mechanisms by which delivery type and other
factors may have their effects on postpartum adjustment.
Clinical Applications
The present review suggests that type of delivery may have
differential effects on certain postpartum psychosocial outcomes. This knowledge may contribute to more accurate
attributions of mothers' psychosocial outcomes after delivery
as well as more effective clinical care for birthing and postpartum mothers and their babies.
Efforts to encourage and assist cesarean mothers to breastfeed, for example, may be particularly valuable and should be
initiated soon after delivery if they are to have a positive

influence (Macey, 1986). Buxton et al. (1991) suggested that
failure to initiate breast-feeding and cessation within 7 days of
initiation are associated with low maternal confidence and with
uncertainty in the decision to breast-feed as well as with delay
in the first breast-feeding experience. Interventions that increase prenatal levels of maternal confidence to breast-feed as
well as provide early and continuing supported contact with
the newborn, particularly for cesarean mothers, should be
developed and their effectiveness evaluated. Further, mechanisms for increasing mothers' satisfaction with their birth
experience, such as enhancing communication with health
professionals before and after birth, may also improve care and
maternal recollections of this important life event (Simkin,
1991). If a cesarean delivery is anticipated, preparation during
pregnancy for all likely psychosocial outcomes may facilitate
mothers' postpartum coping.
The possibility always exists for a cesarean delivery, and
prenatal education should include realistic and detailed preparation for surgical intervention and reasonable expectations
for the immediate and extended postpartum period. A study
conducted by Greene, Zeichner, Roberts, Callahan, and Granados (1989) found that women who viewed a video program on
cesarean procedures during pregnancy and subsequently had a
cesarean delivery recovered more quickly and exhibited fewer
medical complications than did their unprepared counterparts. The authors proposed that prepared cesarean mothers
may have been better able to engage in behaviors that
promoted their recovery than were unprepared mothers.
The potential psychosocial consequences of cesarean delivery should also be taken into account in cases in which
compelling (i.e., clearly life-saving) reasons do not exist for
cesarean delivery and efforts can be made to facilitate a safe
and successful vaginal birth (for example, a VBAC or "vaginal
birth after cesarean"). In Healthy People 2000 (Public Health
Service, 1991), it has been recommended that the rate of
primary cesarean section be reduced to 12% or fewer and that
the overall rate, including repeat cesareans, not exceed 14.8%,
a rate that would assure that all cesareans that might be
life-saving would be performed. Cesarean section has, however, become a routine method of childbirth in this country,
with nearly one fourth of babies delivered surgically.
It is important for social scientists to detail the psychosocial
outcomes of cesarean in order to inform social and developmental theory as well as to advise clinical application. Current
medical, economic, policy, and consumer debates about the
appropriate indications to perform the most common major
surgery in the United States need to be informed not only by
data about the costs of and physical outcomes of cesarean
compared with vaginal delivery, but also by detailed information about its psychosocial consequences. Contributions to this
research on the psychological aspects of health, illness, and
medical care have important implications for the well-being of
individuals and families.
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