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Abstract

Objective: This study aimed to determine whether neuroticism and educational level predict posttraumatic stress disorder (PTSD) in women

following an unsuccessful pregnancy.

Method: Via advertisements, pregnant women with a gestational period shorter than 12 weeks were asked to participate in a study regarding

their perception of pregnancy. After they had agreed, they were sent questionnaires, including a scale for neuroticism and their highest

attained educational level. Every other month during the pregnancy and 1 month after the expected date of birth, they were sent brief

questionnaires about the pregnancy. Participants for whom the pregnancy had ended unsuccessfully were contacted by phone and asked to

participate in a follow-up study with a PTSD scale.

Results: Of the 1339 women studied, 126 (9%) experienced an unsuccessful pregnancy; 8 of these dropped out of the study (response rate,

94%); 1 had not indicated her educational level. The remaining 117 women filled out the PTSD scale after about 1 month. Thirty-one women

(26%) met the DSM-IV criteria for PTSD and 86 women did not. Logistic regression analysis revealed that PTSD was significantly associated

with higher neuroticism, lower educational level and longer duration of gestation.

Conclusion: For patients with a high educational level and low neuroticism score, the risk of developing PTSD was negligible, while for

those with a low educational level and a high score for neuroticism, the estimated risk was about 70%. Care and guidance should focus

primarily on the latter group.
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1. Introduction

Almost one in five pregnancies end in pregnancy

loss. This is the most common complication in pregnancy

[1]. There are 47,500 such incidences in the Netherlands

every year (http://statline.cbs.nl), and 80% occurs within the

first 20 weeks. Even during the early stages of pregnancy,

many women find this a stressful experience, resulting in

sadness, anger, tension, a sense of guilt and search for
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meaning [2–4]. These reactions generally decrease with

time. However, a minority of women suffer from depression

and anxiety disorders or problems recorded in the DSM-IV

[5] as posttraumatic stress disorder (PTSD). PTSD is typified

by three symptom clusters: breexperiencing the traumatic

eventQ (e.g., upsetting intrusive recollections, nightmares,

flashbacks, being upset by reminders), bavoidance of its

reminders and emotional numbingQ (e.g., avoidance of

thoughts, places and activities, restricted affect, diminished

interest, detachment from others) and bincreased arousalQ
(e.g., sleeping problems, irritability, hypervigilance, diffi-

culty concentrating). The DSM-IV requires the occurrence of

at least one reexperiencing symptom, three avoidance

symptoms and two symptoms of increased arousal for at

least 1 month that cause significant distress or impairment in

functioning to diagnose PTSD. Although PTSD was initially
hiatry 28 (2006) 414–417
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associated with war, violence and disasters, it has been

shown that a similar disorder can follow threatening medical

experiences [6]. This may involve a miscarriage, particularly

if it is experienced as the death of a baby, if parental bonding

has taken place and if the patient is exposed to potentially

unpleasant images of blood and tissue [2,3,7,8].

Although the prevalence of PTSD is only 1.7% after

a normal pregnancy [9], it seems to be around 25% about

1 month after pregnancy loss, with a symptom severity

comparable to that of clinical PTSD patients [10]. This

percentage decreases to 10% after around 4 months, 5%

after 6 months and 4% after 12 months. Depressive symp-

toms are more severe for women with PTSD after 1 month

and appear to extend beyond 4 months [10,11]. The onset of

such disorders can lead to problems in a subsequent

pregnancy, including the reactivation of PTSD. This occurs

in 20% of cases [12] and can have unfavorable obstetric and

postnatal consequences [13]. PTSD can also lead to fear of

subsequent pregnancy, avoidance of sexual intercourse,

avoidance of medical care, and so forth [4,7]. Such avoid-

ance symptoms increase in time. The symptoms described

above and the avoidance behavior suggest that early

intervention is important.

Psychological intervention in all patients who have

experienced a potentially traumatic event is not effective

and can have more disastrous effects than no intervention

[14]. Interventions must be aimed at individuals at higher

risk [14]. Who are they? First of all, it has been found that

PTSD is predicted by indicators of the severity of the

stressor, such as the gestational age [10]. In the case of

longer gestation, parental bonding increases. However, this

is not always a good predictor [6]. Much research has been

conducted into premorbid risk and protective factors but

almost always retrospectively. This is a problem because

variables can be distorted by PTSD symptoms. Some

extensive prospective trauma studies found that lower

cognitive ability (intelligence and education) and higher

neuroticism (the stable tendency to interpret experiences in a

negative way) are among the best pretrauma predictors of

PTSD (e.g., Ref. [15]). Note also that in countries with a

very accessible and differentiated secondary education

system, there is a high correlation between educational level

and intelligence. The predictive value of education and

neuroticism corresponds with an influential theory [16],

which suggests that PTSD does not originate directly from

the traumatic event but from negative interpretations of the

(effects of a) traumatic experience and from the

lack of integration of traumatic memories in autobiograph-

ical memory.

The goals of this study were to document the predictive

value of these factors in the onset of PTSD after pregnancy

loss and to develop a risk table for practical usage.

Gestational age was taken into account. Participants

enrolled in the study in early pregnancy. This way, PTSD

predictors could be assessed before pregnancy loss (see

Refs. [10,17,18]).
2. Method

2.1. Participants

In advertisements in Dutch national newspapers (from

June to November 1999), women in the early stages of

pregnancy (less than 12 weeks) were requested to take part

in a study regarding the experience of pregnancy. Immedi-

ately after enrolment, they received the Eysenck Personality

Questionnaire and other questionnaires, including one

involving educational level (see Section 2.2). Every other

month during the pregnancy and 1 month after the expected

birth date, they received short questionnaires about the

pregnancy, in which they were asked about any pregnancy

loss. Participants who had experienced a loss were then

contacted by telephone and asked to participate in a further

study. Of the 1339 women in the study, 126 (9%) had

suffered pregnancy loss. Eight of them did not respond

(making the response 94%), and two women were excluded

from the analyses: one appeared to be pregnant with

twins after a miscarriage (and later gave birth to a healthy

baby), and one had not reported her educational level. The

remaining women completed the Posttraumatic Symptom

Scale after around a month (see Section 2.2; five of them

were not included in our previous reporting [10], as they

entered the study late and had suffered a loss late in the

pregnancy). Nearly all (98%) of the participants had a

partner, and around 40% had completed a higher pro-

fessional or university education. The mean gestational age

at the time of the loss was 12 weeks (S.D.=6; range, 5–40).

In around 95% of the cases, the loss occurred before the

20th week. We complied with ethical guidelines of the

American Psychological Association [19] in the treatment

of our sample.

2.2. Measures

The highest educational level was determined using a

seven-point interval scale (see Appendix). Neuroticism was

measured using the 22-item neuroticism scale of the

Eysenck Personality Questionnaire [20]. This measure

employs a dichotomous scale and requires participants to

give the answer that best reflects their own character (e.g.,

bDo you consider yourself a worrier?Q bDo you worry about

dreadful things which could happen?Q). The range of this

scale is 0–22. PTSD was measured with the self-report

version of the Posttraumatic Symptom Scale (PSS-SR;

[21]). This questionnaire consists of the 17 DSM-IV [5]

PTSD symptoms, whereby the presence and severity of each

symptom is indicated on a four-point scale (0–3). Scores

under 10 are considered mild, those from 11 to 20 are

considered average, those between 21 and 35 are considered

average to severe and scores above 35 are considered

severe. The validity and reliability of this scale are

satisfactory [21]. The PTSD diagnosis was calculated

according to the DSM-IV [5] symptom criteria. The

diagnosis based on the PSS-SR corresponds well with the

bgold standardQ of diagnostic instruments, the Structured



Table 1

Age, gestational age, education and neuroticism of participants who did and

did not meet the PTSD criteria (standard deviations are in parentheses)

No PTSD PTSD Statistical test

Age (years) 30.8 (4.1) 29.9 (4.3) t(114)=1.03

Gestational age (weeks) 10.9 (4.3) 15.7 (9.4) t(114)=3.79a,4

Education 4.7 (1.4) 4.3 (1.7) t(114)=2.104

Neuroticism

Low 46 7 v2(1, 116)=9.114

High 39 24

a This test is based on the transformed scores.

4 P b.05.

Table 3

Risk of PTSD after pregnancy loss based on education and low and high

neuroticism

Education Low neuroticism (%) High neuroticism (%)

1 37 73

2 28 64

3 20 53

4 14 43

5 10 33

6 7 24

7 4 17
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Clinical Interview for the DSM-IV [22]. This scale is

therefore used to screen for the disorder in large studies or

settings where diagnostic interviews are not feasible (e.g.,

Refs. [23,24]). A PTSD symptom was considered to be

present if at least 2 (half of the time) was scored.

2.3. Statistical analysis

With a logistic regression, the predictive value of

education and neuroticism on PTSD was calculated. The

gestational age at the time of the loss was also included

in this model. It was skewed to the right and logarithmically

transformed twice. Neuroticism was dichotomized on the

basis of a score of 6 on the Eysenck Personality Ques-

tionnaire (low neuroticism, score V5; high neuroticism,

score z6) This yielded the highest OR and was considered

the optimal discriminating cutoff. The risk of PTSD as a

function of education and neuroticism was then calculated

with a logistic function ([25]: comparison 20.3, p. 421).
3. Results

The average neuroticism score was 7.3 (S.D.=4.6), and

the average PTSD Symptom Scale score was 18.1

(S.D.=9.1). Based on the PSS-SR, 31 women (26%) met

the PTSD symptom criteria and 86 women did not. The

average PSS-SR score was 28.2 (S.D.=7.0) for the group

with PTSD and 14.7 (S.D.=6.7) for the group without

PTSD. Table 1 shows age, gestational age, education and

neuroticism for women who met the PTSD criteria and

those who did not. The groups differed only on the latter

three variables.

Table 2 displays the logistic regression, which showed

that risk of PTSD was significantly predicted by longer

gestational age, lower education and higher neuroticism.

The interactions between these variables were not signifi-

cant and were not considered further. Each odds ratio was
Table 2

Summary of logistic regression analysis for variables predicting PTSD

Variable OR P value 95% CI RR 95% CI

Gestational age 2.48 .001 1.45–4.25 1.78 1.29–2.28

Education 0.53 .009 0.33–0.85 0.60 0.40–0.89

Neuroticism 4.49 .004 1.60–12.60 2.32 1.38–3.07

Note. v2=28.44, P b.001.
adjusted to convert it to a relative risk (see Ref. [26]), and

these are also presented in Table 2.

Table 3 shows estimated risks of PTSD based on the

average gestational age. The lowest risk of PTSD (4%) is

found among women with the highest education and low

neuroticism. The risk is almost 20 times as great (73%)

among women with the lowest education and higher

neuroticism. The risks were higher as the level of education

decreased both in the group with low neuroticism and the

group with high neuroticism. Given a certain education, the

risk of PTSD is more than two times higher for people with

relatively high neuroticism.
4. Discussion

Based on the PTSD Symptom Scale, 31 of the 117

women fulfilled the DSM-IV criteria for PTSD. It was

possible to predict whether they would or would not

develop symptoms on the basis of a combination of two

elementary factors: neuroticism and education. For patients

with a high education and low neuroticism, the risk of PTSD

is negligible; for patients with a low education and high

neuroticism, the estimated risk is around 70%. Elsewhere

and previously, the predictive ability of education/intelli-

gence and neuroticism was documented for PTSD after

other traumatic events such as accidents, crimes and military

war experiences (see Ref. [15]). Yet, no combined risk table

was calculated; hence, it is not known how much the figures

from Table 2 can be generalized to other traumas. However,

there are no empirical or theoretical reasons to suppose that,

for other traumatic events of medical or nonmedical nature,

the pattern of the predictors would significantly differ from

the data reported here.

The presence of a connection between lower intelligence/

education and PTSD is characteristic of this disorder; other

anxiety disorders such as panic disorder and obsessive–

compulsive disorder are not negatively correlated with

intelligence (e.g., Ref. [27]). The connection between

intelligence and the onset of PTSD may be related to the

specific nature of the disorder. The so-called bprocessingQ of
the traumatic event tends to be a cognitive task whereby a

generally unexpected and dramatic experience has to be

integrated in a qualified and realistic way in autobiograph-

ical memory. Intelligence can support this process. The

connection between PTSD and neuroticism is not unique for
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this anxiety disorder. Neuroticism is related to all anxiety

disorders (except specific phobia) and depression. It could

be said that the connection between neuroticism and PTSD

is partially tautological: PTSD symptoms and the character-

istics of neuroticism overlap [18]. Although the increase in

symptoms after the traumatic event seems to be similar for

people with high and low neuroticism [18], on account of

that higher baseline, people with high neuroticism are more

at risk of developing symptoms of a caliber that justifies the

PTSD diagnosis.

It is not desirable to provide every woman with

psychological or psychosocial care after a pregnancy loss,

without due consideration of the person (see Ref. [14]).

Quite apart from that, it is not always possible due to

scarcity of time and resources. The present findings provide

a rational basis for deploying scarce time in supporting

traumatized individuals. Generally, patients with low

education/intelligence and high neuroticism are vulnerable

to developing PTSD. Care and support should preferably

focus on the latter group.
Appendix A. Measuring education level

What is the highest level of education you have

completed?

Primary education

1. Primary education

Secondary school

2. Low-level vocational training

3. Intermediate general vocational training

4. Intermediate professional vocational training

5. College-bound high school

Higher education

6. College

7. University
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