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Abstract

Objectives The purpose of this study was to assess the

validity of the candidate indicators secretory immuno-

globulin A (s-IgA) and sense of coherence (SOC) as

predictors of threatened premature birth.

Methods This was a panel study conducted on women in

their first and latter half of pregnancy during survey period.

The survey period was from December 2005 to June 2006

and from December 2007 to June 2008. The women

enrolled in the study were asked to complete the survey

questionnaire and provide blood samples for the determi-

nations of physiological indicators. The questionnaire

consisted of questions related to the stress perception scale

(SPS), SOC score as an indicator of modifiers of stress,

demographic data, complications in a previous pregnancy,

and the course of the current pregnancy. We used s-IgA

and high-sensitivity C-reactive protein as a physiological

stress indicator and a marker of infection, respectively.

Seventy-two eligible subjects were included in the analysis.

Results Twenty-eight (38.9%) subjects had undergone

treatment for threatened premature birth, and 44 (61.1%)

subjects had not. In the logistic analysis, we set the course

of pregnancy as a dependent variable, and age, birth

history, smoking habits, a history of miscarriage, premature

birth or threatened premature birth, SPS, SOC, and s-IgA in

the first half of pregnancy as independent variables. We

found that low serum s-IgA levels and low SOC scores in

the first half of pregnancy were associated with threatened

premature birth.

Conclusions Our results suggest that low serum s-IgA

level and SOC score at an early gestational stage are

significant indicators for a threatened premature birth.
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Introduction

Many studies have reported that stress in a variety of forms

affects pregnancy outcome. For example, miscarriage [1],

premature birth [2, 3], low-birth-weight infants [4, 5],

pregnancy-induced hypertension [6], depression during the

pregnancy period [7], and postpartum depression [8–10]

have been reported as stress-related peripartum abnormal-

ities. Among these, premature birth and low-birth-weight

infants have been identified as the main stress-related

pregnancy outcomes [11]. Previous studies have found that

the risk of premature birth is higher in pregnant women

who experience stress in their daily lives [12–15]. Alter-

natively, it has also been reported that psychosocial stress

during the pregnancy period is not necessarily related to

premature birth [16–18].

The reaction to stress differs because stress is a sub-

jective phenomenon and depends largely on an individual’s

perception of stress and his/her ability to cope with it [19].

This subjectivity has lead many researchers in the field of
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stress to focus on searching for physiological indicators

that would enable stress to be estimated objectively.

Accordingly, several studies have reported on an associa-

tion between premature birth and corticotrophin-releasing

hormone (CRH) [20–23]. One study [22] found that women

with high CRH levels at 28–30 weeks of gestation deliv-

ered earlier than women with lower CRH levels. Hobel

[24] showed that changes in CRH between 18–20 weeks of

gestation and 28–30 weeks of gestation are associated with

stress levels at 18–20 weeks of gestation, suggesting that

maternal stress and CRH levels are potential markers for

the patient at risk for preterm birth. However, the factors

associated with CRH have not been clarified [25], and it

has not yet been established whether CRH causes preterm

delivery [26]. Secretory immunoglobulin A (s-IgA), which

is a key regulator that forms a part of the biological defense

system and is secreted in large amounts in situations of

sudden stress, is also used as a physiological indicator for

estimating stress objectively [27]. However, low s-IgA

values under chronic stress conditions [28], a negative

correlation with the extent of unpleasantness in the events

that occurred during the previous 2 weeks [29], low s-IgA

values during a negative mood compared to a positive

mood [30], and a negative correlation between s-IgA and a

tendency to develop depression [31] have also been

reported. Volkmann et al. [32] suggest that basal s-IgA

levels of healthy young adults predict stress-related sus-

ceptibility to ill health. These findings mean that the

amount of s-IgA secretion reflects the state of stress and

health status.

Several published studies focused on the ability to cope

with stress, which affects health status as a stress reaction

[33–37]. Sjöström et al. [33] used the sense of coherence

(SOC) scale as the stress coping ability indicator in a study

involving 120 pregnant women in Stockholm. They

reported that each woman’s degree of SOC was a strong

predictor for well-being, and the stronger the SOC, the

better the well-being, with less anxiety and depression.

Given this background, we have designed a study to

assess the ability of the candidate indicators s-IgA and

SOC at an early gestational stage to predict threatened

premature birth, focusing on the relationship between stress

and premature birth.

Subjects and methods

Subjects

We obtained consent from three facilities (one public

hospital and two private clinics) to approach pregnant

women attending their clinics at two time points: Decem-

ber 2005 and December 2007. The number of eligible

women was estimated to be 270, and 110 (40.7%) of these

were enrolled in the study in the order of consultations after

giving informed consent. The subjects had visited the

facilities for regular health check-up once a month and had

not been provided any treatment for threatened abortion

during the first half of pregnancy.

Methods

The survey period was from December 2005 to June 2006

and from December 2007 to June 2008. This was a panel

study and included a questionnaire survey and blood

collection during regular health check-ups in the first and

latter half of pregnancy. The survey questionnaire was

completed by the participants, who also supplied blood

samples for the determination of blood physiological

indicators. The completed questionnaires were kept in a

sealed envelope or collected by mail. Of the 110 pregnant

women initially enrolled, 23 were excluded due to medical

reasons [miscarriage (n = 3), multiple pregnancy (n = 1),

habitual abortion (n = 1), recurrent abortion (n = 2),

medical complications (n = 5: abnormal thyroid function,

n = 3; asthma, n = 2)] and other factors [change in hospital

(n = 6), declined participation during the course of the

study (n = 4), and invalid responses (n = 3). (Two sub-

jects were overlapping.) In addition, 15 subjects who had

high levels of high-sensitivity C-reactive protein (hsCRP)

(Cmean value ± SD) in the first half of pregnancy and

diagnosed infection were excluded as infections are

deemed to be the main risk factor for premature birth [38],

and elevated CRP concentrations in early pregnancy are

associated with an increased risk of preterm delivery [39].

The case of vaginal infection included candida (n = 4),

chlamydia (n = 3), bacterial vaginosis (n = 6), Group B

streptcoccus (n = 4), and chorioamnionitis (n = 1). (Three

subjects were overlapping.) Ultimately, 72 subjects

(26.7%) were included in the analysis. This study was

conducted with the approval of the ethical committees of

Kanazawa University Graduate School of Medical Science

(approval number 22) and the medical facilities that

cooperated with this study (approval number 99).

Questionnaire survey and data collection

The questionnaire that was given to all participants in

their first half of pregnancy comprised questions relating

to the stress perception scale (SPS), a shortened version

of the SOC scale, demographic data, complications in

previous pregnancies, and the course of the current

pregnancy. The questionnaire used in the latter half of

pregnancy consisted of questions relating to the SPS

scale, a shortened version of the SOC, and the course of

the current pregnancy. Demographic data included age,
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birth history, complications, and smoking habits. Com-

plications in previous pregnancies were included such

complications miscarriage or premature birth. The course

of pregnancy was surveyed whether or not any treatment

had been provided for threatened premature birth during

the course of the current pregnancy. When necessary, the

current course of pregnancy and the presence of infection

were assessed using individual medical charts.

The SPS and SOC were set as explanatory variables

and used as stress perception and stress coping ability,

respectively. The SPS evaluated stress perception in seven

areas of stress (work, family, neighborhood relations, as

well as living-, social-, financial-, and health-related sit-

uations) [40]. Each parameter was evaluated on a scale of

11 (0–10 points), where 0 points represented a situation

with no stress and 10 points represented the strongest

feeling of stress (the higher the score, the stronger the

degree of stress experienced.) In this study, the total sum

of the seven areas of stress was calculated and evaluated.

Cronbach’s coefficient alpha of the seven SPS parameters

in the first and latter half of pregnancy was 0.70 and 0.82,

respectively.

The SOC is a conceptually developed measure of a

person’s ability to maintain health and to cope with stress,

It was devised by Antonovsky [41], based on the saluto-

genetic model, and comprises 29 parameters that are in turn

based on a subordinate concept of three parameters: com-

prehensibility, manageability and meaningfulness [42]. The

responses to each question are rated on a seven-point scale

(score 1–7), and the total score is calculated. A higher total

score indicates that the individual is less likely to undergo

stress even when facing diverse stressful stimuli. In this

study, we used the shortened Japanese version of the SOC

scale by Yamazaki [43]. The reliability of the modified

shortened version has been confirmed by previous research,

and a systematic review of 127 studies yielded a Cron-

bach’s coefficient alpha of 0.70–0.92 [44]. Cronbach’s

coefficient alpha values of the 13 SOC parameters used in

this study were 0.84 and 0.86 in the first and latter half of

pregnancy, respectively.

Determination of physiological indicators

The s-IgA was used as the physiological stress indicator,

and we used hsCRP as a marker of infection. Both indi-

cators were measured from serum samples of the subjects.

Blood (9-ml samples) was collected between 9 and 12 a.m

and, on the same day, the collected samples were separated

by centrifugation and stored at below -80�C at the same

institute until assay to maintain the stability of the deter-

mined indicators. Measurements were performed by an

experienced technologist and performed in duplicate.

While s-IgA was determined by an enzymatic immunoas-

say using a s-IgA measuring kit (MBL Co, Japan), hsCRP

was quantified by Latex nephelometry using N-Latex

CRPII (Dade Behring, Deerfield, IL).

Analysis methods

S-IgA values were transformed to a logarithmic scale to

obtain a normal distribution.

The paired t test and Pearson correlation coefficient

were used to calculate the relationship between SPS scores

in the first half of pregnancy and those in the latter half of

pregnancy. In the same way, the paired t test and Pearson

correlation coefficient were used to assess the SOC scores

and s-IgA in the first half of pregnancy and those in the

latter half of pregnancy. We calculated cut-off points by

receiver operating characteristic (ROC) analysis to assess

the level of SPS, SOC and s-IgA that may predict threa-

tened premature birth.

Associations between demographic data (age, birth

history, smoking habits, a history of miscarriage, premature

birth or threatened premature birth in the past) and the

course of pregnancy (threatened premature birth or non-

threatened premature birth) were analyzed using the chi-

square test.

The mean values of the SPS and SOC scores were

compared among three age groups (B24, C25, B34, C35

years) using one-way analysis of variance (ANOVA). The

SPS and SOC scores were compared between primipara

and multipara using Student’s t test. S-IgA levels were

compared among three age groups (B24, C25, B34, C35

years) using Kruskai–Wallis H test. The s-IgA levels were

compared between primipara and multipara using Mann–

Whitney U test. Student’s t test was used for analyzing the

differences in the mean values of s-IgA levels between in

the high and low SPS groups and between the high and low

SOC groups.

The percentage of pregnant women with threatened

premature birth was compared between the high and low

SPS groups, between the high and low SOC groups, and

between in the high and low s-IgA groups using the chi-

square test. Logistic analysis was performed for the mul-

tivariate analysis to clarify the association between stress

and threatened premature birth. We set the course of

pregnancy as a dependent variable, and age, birth history,

smoking habits, a history of miscarriage, premature birth or

threatened premature birth in the past, SPS, SOC, and

s-IgA in the first half of pregnancy as independent vari-

ables. The Statistical Package for Social Sciences ver. 16.0

for Windows (SPSS, Chicago, IL) was used for the anal-

ysis, and p \ 0.05 was regarded as being statistically sig-

nificant in all tests.
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Results

Characteristics of the subjects

The mean age ±SD of the study cohort was 30.0 ± 5.4

years (range 17–44 years), the mean length of the survey

periods in the first and latter half of pregnancy were 12.0 ±

0.6 and 30.0 ± 0.2 weeks, respectively, and the birth history

was primipara and multipara in 36 (50.0%) and 36 (50.0%)

subjects, respectively. Eight (11.1%) subjects were current

smokers, 22 (30.6%) had a history of smoking but quit

smoking when they became pregnant (or realized preg-

nancy), and 42 (58.3%) had never smoked. Thirteen sub-

jects (18.1%) had a history of miscarriage, premature birth,

or threatened premature birth in the course of previous

pregnancies. Twenty-eight (38.9%) subjects had undergone

treatment for threatened premature birth in the course of the

current pregnancy, and 44 (61.1%) subjects had not.

We did not observe any significant differences in the

percentages of pregnant women with threatened premature

birth in the course of the current pregnancy between pri-

mipara and multipara, among the three age groups (\25,

25–34, and C35 years), among the three groups for

smoking habits (current smokers, history of smoking but

had quit smoking, and had never smoked), or between

pregnant women who has a history of miscarriage, pre-

mature birth, or threatened premature birth in the course of

previous pregnancy and those who did not (Table 1).

Association between the level of s-IgA and SPS or SOC

Mean values of s-IgA ± SD (range) in the first and latter

half of pregnancy were 15.5 ± 5.0 (6.9–33.9 lg/ml) and

22.1 ± 7.8 lg/ml (10.4–57.9 lg/ml), respectively. The

s-IgA levels were significantly higher in the latter half of

pregnancy than in the first half (p \ 0.001). We observed

a significant strong positive correlation (r = 0.740,

p \ 0.001) between the s-IgA levels of pregnant women in

the first half of pregnancy and that in the latter half of

pregnancy. The log s-IgA values in the first half of preg-

nancy were classified into low (\1.18, n = 38) and high

(C1.18, n = 34) groups.

Mean SPS scores ±SD in the first and latter half of

pregnancy were 21.1 ± 10.4 and 21.6 ± 11.6, respectively.

The differences between SPS scores in the first half of

pregnancy and those in the latter half of pregnancy were

not significant, but there was a significant positive corre-

lation between the SPS scores in the first half of pregnancy

and those in the latter half (r = 0.651, p \ 0.001). SPS

scores in the first half of pregnancy were classified into two

groups: low (\22, n = 32) and high (C22, n = 40).

Mean SOC scores ±SD in the first and latter half of

pregnancy were 60.7 ± 11.8 and 59.5 ± 10.9, respectively.

The differences between SOC scores in the first half of

pregnancy and those in the latter half of pregnancy were

not significant, but there was a significant strong positive

correlation between the SOC scores in the first half of

pregnancy and those in the latter half (r = 0.783,

p \ 0.001). SOC scores in the first half of pregnancy were

classified into two groups: low (\60, n = 32) and high

(C60, n = 40).

Table 2 presents the results of our comparison of SPS

scores, SOC scores, and s-IgA levels. There were no sig-

nificant differences in SPS scores, SOC scores, and the

s-IgA levels between primipara and multipara, or among

the three age groups (\25, 25–34, and C35 years). The

data were analyzed without the classification of birth

history or age. The s-IgA level in the first half of pregnancy

was lower in the high SPS group (15.2 ± 6.1 lg/ml) than

that in the low SPS group (15.8 ± 3.2 lg/ml), but the

difference was not significant (p = 0.101). The s-IgA level

determined in the first half of pregnancy was lower in the

low SOC group (14.4 ± 4.7 lg/ml) than in the high SOC

group (16.3 ± 5.1 lg/ml), but the difference was not sig-

nificant (p = 0.080).

Association between s-IgA, SPS, SOC,

and threatened premature birth

Although a higher percentage of threatened premature birth

was observed in the high SPS group (45.0%) than in the

low SPS group (31.3%), the difference was not significant

Table 1 Association between demographic data and the course of

pregnancy

Variable n Threatened

premature birth,

n = 28 (%)

Non-threatened

premature birth,

n = 44 (%)

p value*

Age (years)

B24 9 5 (55.6) 4 (44.4) 0.531

C25, B34 51 19 (37.3) 32 (62.7)

C35 12 4 (33.7) 8 (66.7)

Birth history

Primipara 36 14 (38.9) 22 (61.1) 0.595

Multipara 36 14 (38.9) 22 (61.1)

Smoking habits

Current smokers 8 3 (37.5) 5 (62.5) 0.374

Has a history of

smoking but quit

smoking

22 6 (27.2) 16 (72.7)

Never smoked 42 19 (45.2) 23 (54.8)

A history of miscarriage, premature birth, or threatened premature

birth in the past

No 59 24 (40.7) 35 (59.3) 0.369

Yes 13 4 (30.8) 9 (69.2)

* p value by chi-square test
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(p = 0.172). In contrast, the percentage of threatened

premature birth was significantly higher in the low SOC

group than in the high SOC group (Fig. 1), and signifi-

cantly higher in the low s-IgA group than in the high s-IgA

group (Fig. 2). The logistic analysis demonstrated that low

SOC scores and low s-IgA levels were associated with

threatened premature birth (Table 3).

Discussion

The neuroendocrinological and immunological mecha-

nisms of biological reactions against stress comprise the

physiological changes of the nervous, endocrine, and

immune systems (stimulation of the autonomous nervous

system, promotion of the secretion of endocrine hormones,

Table 2 Scores of SPS, SOC and the level of s-IgA according to age or birth history

Variable Period Age, years (n) Birth history (n)

B24 (9) C25, B34 (51) C35 (12) p value Primipara (36) Multipara (36) p value

SPS (score) The first half of pregnancy 23.4 ± 12.2 22.7 ± 10.3 24.5 ± 10.3 0.864a 24.1 ± 10.5 22.1 ± 10.4 0.415b

The latter half of pregnancy 15.7 ± 7.6 19.5 ± 12.0 28.6 ± 9.2 0.152a 19.5 ± 10.3 21.7 ± 13.0 0.584b

SOC (score) The first half of pregnancy 53.6 ± 13.5 61.2 ± 10.2 61.6 ± 11.2 0.099a 58.5 ± 11.6 62.9 ± 10.5 0.392b

The latter half of pregnancy 54.7 ± 6.6 60.8 ± 9.8 57.0 ± 17.0 0.495a 57.9 ± 12.0 61.1 ± 9.8 0.392b

s-IgA (lg/ml) The first half of pregnancy 13.9 ± 4.1 15.6 ± 4.8 16.2 ± 6.3 0.577c 15.1 ± 6.0 15.8 ± 3.8 0.596d

The latter half of pregnancy 21.0 ± 5.5 22.5 ± 8.7 21.6 ± 5.7 0.886c 21.0 ± 6.7 23.2 ± 8.7 0.330d

SPS stress perception scale, SOC sense of coherence, s-IgA secretory immunoglobulin A

Values are given as the mean ± SD
a p value by one-way analysis of variance
b p value by Student’s t test
c p value by Kruskal–Wallis H test
d p value by Mann–Whitney U test

Fig. 2 Association between secretory immunoglobulin-A (s-IgA)

levels in the first half of pregnancy and the course of pregnancy.

Values are given as percentages, and values in parenthesis are the

actual number. Asterisk indicates significance as calculated by the

v2-test. Open bar Non-threatened premature birth, stippled bar
threatened premature birth

Fig. 1 Association between the sense of coherence (SOC) score in

the first half of pregnancy and the course of pregnancy. Values are

given as percentages, and values in parenthesis are the actual number.

Asterisk indicates significance as calculated by the v2-test. Open bar
Non-threatened premature birth, stippled bar threatened premature

birth
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and a decrease in the activity of the cells of the immune

system), and the physiological changes brought about by

these three systems affect and modulate each other’s func-

tions [45]. Among the various immune reactions, we used

s-IgA level as an indicator to evaluate stress objectively.

Only a few studies have shown an association between

serum s-IgA levels and stress in pregnant women. Thus,

there is only a limited amount of basic data currently

available in this area, and no cut-off point for the determi-

nation of high or low stress had yet been determined.

Ichikawa [46] reported that maternal serum s-IgA level

increased as the last stage of pregnancy approached in

comparison to the first stage of pregnancy. The changes in s-

IgA levels between the first and latter half of pregnancy that

we observed in our study are in good agreement with those

reported by Ichikawa [46]. Several studies have examined

s-IgA levels in salivary or breast-milk of peripartum

women. Annie et al. [47] determined the amount of salivary

s-IgA during pregnancy and that anxiety at the time of birth

had a suppressive effect on s-IgA levels. The study on the

effects of stress on parturient women [48] reported a posi-

tive correlation between the length of time spent with

family and s-IgA levels 2 h before parturition and that the

presence of family can be considered to be a factor that

alleviates stress in parturient women. These studies all

demonstrated an association between low s-IgA levels and

stress in peripartum women. In terms of SOC score,

Sjöström et al. [33] reported that a woman’s degree of

SOC was a strong predictor of psychological well-being.

In Japan, two studies [36, 37] have reported an association

between the SOC score of pregnant women and their mental

health status, including stress. Our results showing that low

s-IgA levels and SOC scores, as indicators of modifiers of

stress, were associated with subsequent threatened pre-

mature birth suggest that threatened premature birth is

produced by severe stress during pregnancy. Previous

studies have also demonstrated that the state of stress during

the early stage of pregnancy affects the course of pregnancy

and the health of the fetus [49]. However, few studies have

objectively demonstrated an association between stress and

the course of pregnancy from a physiological viewpoint.

Our results showing a low s-IgA level in pregnant women

with threatened premature birth suggest that immunological

disturbances associated with stress account for threatened

premature birth. This hypothesis must be confirmed by

future assessments of other stress indicators, such as the

CRH level in pregnant women with threatened premature

birth. At the same time, our results also indicate that mea-

surements of serum s-IgA level and SOC in the first half of

pregnancy may lead to an effective screening of pregnant

women who are at a risk of threatened premature birth at an

early stage. As such, our findings may be of great signifi-

cance in terms of identifying the state of stress for pregnant

women at an early stage for maternal health.

Table 3 Logistic regression model for threatened premature birth (n = 72)

Variable Regression p value OR 95%CI

Age (years)a

C25, B34/B24 0.772 0.471 2.164 0.265–17.640

C35/B24 0.291 0.805 1.338 0.134–13.381

Parityb 1.419 0.071 4.131 0.886–19.272

Smokingc

Has a history of smoking but quit smoking/never smoked -1.491 0.064 0.225 0.047–1.088

Current smokers/never smoked 1.015 0.417 2.759 0.238–31.960

Miscarriage or premature birthd -0.153 0.852 0.858 0.173–4.262

SPSe -1.213 0.119 0.297 0.065–1.364

SOCf -0.157 0.000 0.855 0.784–0.932

s-IgAg -1.497 0.028 0.224 0.059–0.849

Coefficient 9.276 0.001

OR odds ratio, 95%CI 95% confidence intervals
a Age (1, B24; 2, C25, B34; 3, C35 years)
b Parity (1 = primipara, 2 = multipara)
c Smoking, smoking habits (1 = never smoked, 2 = has a history of smoking but quit smoking, 3 = current smokers)
d Miscarriage or premature birth, a history of miscarriage, premature birth or threatened premature birth (1 = not yet, 2 = have past history)
e SPS (1 = low score, \ 22; 2 = high score, C22)
f SOC, Sense of coherence score
g s-IgA (1 = low level, \1.18; 2 = high level, C1.18)
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The prevalence of threatened premature birth was 25.4%

among the 110 pregnant women who participated in this

study. Previous studies have reported the prevalence of

threatened premature birth to be 20.0–30.0% [50] and

26.9% [51]. Therefore, the prevalence of threatened pre-

mature birth in our study is in relatively close agreement

with those reported earlier. However, our study does have

some limitations, including a small sample size. In addi-

tion, there may have been some selection bias as a result of

the sample size and low participation rate. To clarify the

s-IgA and SOC cut-off points of high sensitivity and

specificity, future studies should use a larger population.

Since the factors for s-IgA are complex, the results of this

study may not refer to a causal relationship between s-IgA

and threatened premature birth. Accordingly, detailed

observation of more physiological and biochemical factors

is required to prove this causal relationship. Nevertheless,

our results are the first to show an association between

threatened premature birth and the indicators low serum

s-IgA and low SOC at an early gestational stage. It can

therefore be concluded that sufficient attention should be

paid to controlling stress in pregnant women at an early

gestational stage.
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33. Sjöström H, Langius-Eklöf A, Hjertberg R. Well-being and sense

of coherence during pregnancy. Acta Obstet Gynecol Scand.

2004;83:1112–8.

34. Ogawa Y, Nakamura H, Nagase H, Ogino K, Ooshita Y,

Tsukahara S. Structural analysis of psychosocial factors involved

in the risk for habit-related chronic diseases, with emphasis laid

on health locus of control (HLC) and sense of coherence (SOC)

(in Japanese). Jpn J Hygiene. 2001;55:597–606.

35. Togari T, Yamazaki Y, Nakayama K, Yamaki CK, Takayama TS.

Construct validity of Antonovsky’s sense of coherence scale:

stability of factor structure and predictive validity with regard to

the well-being of Japanese undergraduate students from two-year

follow-up data. Jpn J Health Hum Ecol. 2008;74:71–87.

36. Sekizuka N, Nakamura H, Shimada K, Tabuchi N, Kameda Y,

Sakai A. Relationship between Sense of Coherence in Final Stage

of Pregnancy and Postpartum Stress Reactions. Environ Health

Prev Med. 2006;11:199–205.

37. Sekizuka N, Sakai A, Shimada K, Tabuchi N, Kameda Y.

Relationship between stress coping ability or the degree of sat-

isfaction with delivery and postpartum depression tendency (in

Japanese). Jpn J Matern Health. 2007;48:106–13.
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