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Abstract

Objective The purpose of this study was to investigate the
environmental and behavioral factors associated with
the induction of missed abortion, with a particular focus on
the relationship between job stress and missed abortion.
Methods This was a case—control study in which 552
women participated (267 cases, 285 controls). Job stress
was measured using the Job Content Questionnaire 1.0
(JCQL1.0).

Results The case and control groups were significantly
different for many factors, including age, physical exercise,
exposure time to cell phone and computer, home refur-
bishment, ventilation, folic acid supplements, preference
for fried food, reproductive knowledge, premarital health
screening, parity, and supervisor support (P < 0.05). For
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job stress, the univariate analysis revealed that there was no
significant difference between cases and controls. Logistic
analysis revealed that physical exercise (2-3 times per
week or >3 times per week) [odds ratio (OR) 0.433, 95%
confidence interval (CI) 0.213-0.881 or OR 0.268, 95% CI
0.106-0.680, respectively], ventilation (OR 0.415, 95%
CI 0.251-0.685), folic acid supplements (OR 0.409, 95%
CI 0.265-0.633), age (OR 1.102, 95% CI 1.033-1.174),
and supervisor support (OR 0.870, 95% CI 0.768-0.986)
were the significant factors contributing to the missed
abortion (P < 0.05).

Conclusions Physical exercise, ventilation, folic acid
supplements, and supervisor support were identified as
protective factors for the prevention of missed abortion.
Advanced age at pregnancy was a risk factor for missed
abortion.

Keywords Missed abortion - Job stress -
Family stress - Risk factors

Introduction

Missed abortion is characterized by the arrest of embryonic
or fetal development. The cervix is closed, and there is no
or only slight bleeding. The prevalence of missed abortion
is about 2% in singleton pregnancies at 10-14 weeks of
gestation [1]. In China, missed abortion is a widespread
and serious clinical situation which not only damages the
woman’s health but also has great influence on population
quality. In the past, studies on missed abortion have mainly
focused on diagnosis and treatment when the embryo
stopped growing. Recently, an increasing number of
researchers are paying attention to the underlying causal
factor of missed abortion.
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Job stress can be defined as “the harmful physical and
emotional responses that occur when the requirements of
the job do not match the capabilities, resources, or needs of
the worker.” The National Institute of Occupational Safety
and Health (NIOSH) reported that more than one-third of
all working individuals experienced high stress in one form
or another [2]. In China, 20% of the working population
have mental health problems [3]. It has been well accepted
that women are more sensitive than men to the stresses of
their job [4]. Job stress leads to poor health and even
injury, such as cardiovascular diseases [5], musculoskeletal
disorders [6], and mental illness [7], among others. The
adverse influence of job stress on a woman’s reproductive
health includes infertility, menstrual disorders, lower
conception rates, spontaneous abortion, and low birth
weight [8]. In men, long-term stress does have an impact
reproductive health. Also, the sperm of men who experi-
ence excessive grief or sorrow have a lower rate of linear
motion and forward movement, temporarily reducing male
reproductive ability [9]. To date, the relationship between
job stress and missed abortion has not been clearly eluci-
dated. The aim of our study was, therefore, to assess the
potential factors related to the induction of missed abortion
in the living and working environment, with a particular
focus on the relationship between job stress and missed
abortion.

Materials and methods
Cases and samples

The aim of this case—control study was to identify the
differences between women who experienced a normal
pregnancy (control) and those who experienced missed
abortion (cases) while being treated at the HaiDian
Maternal and Child Health Hospital, Beijing, China. This
hospital delivers about one-third of all infants born in the
greater Beijing area. The subjects were recruited during a
10-month period (7 March 2007 to 31 December 2007). A
total of 600 questionnaires were distributed, and 570 were
returned (response rate 95.0%). Of these 570 respondents,
552 were initially included in the statistical analysis [267
cases and 285 normal (control) puerperas]. Respondents
who were unemployed at recruitment (n = 66) were sub-
sequently excluded, resulting in 486 subjects (236 cases
and 250 controls) enrolled in the final job stress analysis.
The principle of the declaration of Helsinki for using
human subjects was followed. Ethical approval for this
study was granted by the Committee of the Health Science
Center, Peking University and local government authori-
ties. Written informed consent was obtained from all par-
ticipants prior to being enrollment.
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Diagnosis of missed abortion

A diagnosis of missed abortion cases was made using
clinical B ultrasound, which showed an empty gestational
sac or an embryo/fetus without cardiac activity [10]. The
assessment of missed abortion was performed by physi-
cians who did not take part in the research and who were
blind to the patient’s job stress and levels of risk factors.
The patients admitted to hospital with a normal delivery
were defined as controls.

Measurement

A questionnaire-based interview was used to elicit details
of job stress, family stress, environmental risk factors, life
style, and medical history. A researcher carried out the
interview face-to-face with each patient and her husband.
The cases and controls were requested to complete the
questionnaire on life style, medical history, environmental
risk factors, family stress, and job stress. The interviewer
would explain the questions should the patients not
understand them clearly.

Job stress

Job stress was measured by the Chinese version of Job
Content Questionnaire 1.0 (JCQ1.0). The questionnaire has
been shown to perform acceptably and has been validated
as a measurement tool of job stress in China [11]. The 22-
item JCQI1.0 includes three dimensions, namely, psycho-
logical job demands (5 items), decision latitude (9 items),
and social support (8 items). All of the items refer to stress
or stresslessness. The response to each item of the JCQ1.0
was scored on 4-point scale. For the responses to the stress
aspects, a value of 1 indicates no stressful existence and a
value of 4 indicates a high stressful existence. For the
responses to stresslessness, a value of 4 indicates no
stressful existence and a value of 1 indicates a very high
stress level. In terms of the psychological demands of the
work, the total score (5 items) increases with increasing
levels of stress. In terms of decision latitude and social
support, the scores of the items decrease with rising stress
level. The relationship between the two scales of psycho-
logical job demands and decision latitude are then calcu-
lated to quantify the degree of disequilibrium between high
demand and low control (the score of JCQ = psychologi-
cal job demands/decision latitude). Stress level can be
lightened by social support.

Family stress

The validated Chinese version of the Family Stress Scale
[12, 13] was used to measure family stress. Each item of
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the Family Stress Scale was scored on 4-point scale
(1 = very disagree, 2 = disagree, 3 = agree and 4 = very
agree), mirroring the respondents situation with respect to
life events. The final score for family stress is based on the
total score for each stressful event minus the total score for
each positive event. A high score indicates high family
stress.

Background information, environmental risk factors,
life style, and medical history

In the context of this analysis, a women with a missed
abortions was defined to have a family history. Marital
status was categorized as unmarried, married, divorced,
separated, and unmarried cohabitation. Education level was
subdivided into post-high school, high school, college,
university, Masters, and PhD, respectively. Data on age,
education level, smoking (no/yes; <10 cigarettes per day/
yes; 10-20 cigarettes per day/yes; >10 cigarettes per day),
drinking (no/yes), missed abortion family history (no/yes),
marital status, parity (0/1/2/>3 times), and premarital
health screening (no/yes) were collected in this question-
naire as background information. Physical exercise (>3
times per week/2-3 times per week/once per week/never),
smoke exposure (no/<2 h per day/2-3 h per day/>3 h per
day), exposure to cell phone and computer (<4 h per day/
4-6 h per day/>6 h per day), noise exposure (no/yes),
whether the noise had been defined as boring or as an
unwanted sound in the working and living environment,
home refurbishment (no/yes), ventilation (seldom/always),
pet raising (no/yes), folic acid supplements (no/yes), pref-
erence for fried food (no/yes), and a knowledge of repro-
duction (always/seldom/never) were investigated as the
environmental and behavioral factors by the questionnaire.

Statistical analysis

All analyses were performed using SPSS ver. 11.5 (SPSS,
Chicago, IL). The Pearson chi-square test, Student’s ¢ test
and logistic regression analysis were used to compare
associations between missed abortion and all of the
potential factors, including background information, envi-
ronmental and behavioral factors, job stress, and family
stress. Odds ratios (OR) and 95% confidence intervals (CI)
were used to examine the association between potential
factors and missed abortion.

Results

The final sample size comprised 552 women (267 cases,
285 controls). Of the cases, the missed abortion occurred a
mean of 9.3 £+ 2.8 (standard deviation, SD) weeks after

Table 1 Background information on study cohort

Characteristic Missed No missed P

abortion abortion

Age (years) 30040 292434 0.035

Education (n) 0.335
Post-high school student 27 (9.9%) 16 (5.6%)

High school student 30 (11.2%) 43 (15.1%)
College student 62 (21.6%) 66 (23.2%)
Bachelor 101 (38.8%) 104 (36.5%)
Master 36 (14.2%) 45 (15.8%)
PhD 11 (4.3%) 11 (3.9%)

Smoking (n) 1.000
No 265 (99.3%) 282 (98.9%)
<10/day 2 (0.7%) 3 (1.1%)
10-20/day 0 0
>20/day 0 0

Drinking (n) 0.297
No 245 (91.8%) 268 (94.0%)

Yes 22 (8.2%) 17 (6.0%)

Family history (n) 0.251
No 257 (96.3%) 279 (97.9%)

Yes 10 (3.7%) 6 (2.1%)

Marital status () 0.113
Unmarried 3 (1.1%) 0
Married 264 (98.9%) 283 (99.3%)
Divorced 0 1 (0.4%)

Separated 0 0
Unmarried cohabitation 0 1 (0.4%)

Parity (n) 0.000

0 158 (66.7%) 185 (70.9%)
1 29 (12.2%) 68 (26.1%)
2 29 (12.2%) 7 (2.7%)

>3 21 (8.9%) 1 (0.4%)

Premarital health screening (n) 0.040
No 152 (57.4%) 138 (48.6%)

Yes 113 (42.6%) 146 (51.4%)

Values are given as the mean =+ standard deviation (SD) for contin-
uous variables and as the number (n) with the within-column per-
centage given in parenthesis for numeration data. Numbers may not
total 100% due to missing data and rounding-off

P value is for ¢ test (continuous variables) or chi-square (numeration
datas)

menelipsis. Differences in background information pro-
vided by the cases and controls are shown in Table 1.
There were no differences in smoking, drinking, family
history, marital status, and education level between cases
and controls. Cases were more likely to be older, to have
higher parities, and less likely to accept the premarital
health screenings (P < 0.05).

Table 2 shows the associations between job stress,
environmental and behavioral factors, and missed abortion.
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Table 2 Job stress, environmental, and behavioral factor analysis

Characteristic Missed No missed P

abortion abortion

Physical excise (time/week) 0.000
>3 12 (4.5%) 28 (9.8%)

2-3 17 (6.4%) 39 (13.7%)
1 58 (21.7%) 68 (23.9%)
Never 180 (67.4%) 150 (52.6%)

Passive smoke (h/day) 0.062
No 162 (60.7%) 157 (55.1%)
<2 79 (29.6%) 108 (37.9%)

2-3 12 (4.5%) 14 (4.9%)
>3 14 (5.2%) 6 (2.1%)

Exposure to cell phone and 0.044
computer (h/day)
<4 46 (17.2%) 72 (25.3%)

4-6 62 (232%) 69 (24.2%)
>6 159 (59.6%) 144 (50.5%)

Noise exposure 0.198
No 163 (61.0%) 189 (66.3%)

Yes 104 (39.0%) 96 (33.7%)

Refurbishing home 3 months 0.024
before and during pregnancy
No 154 (57.7%) 191 (67.0%)

Yes 113 (42.3%) 94 (33.0%)

Ventilation 0.000
Seldom 90 (33.7%) 47 (16.5%)

Always 177 (66.3%) 238 (83.5%)

Pet raising 0.851
No 231 (86.5%) 245 (86.0%)

Yes 36 (13.5%) 40 (14.0%)

Folic acid supplements 0.000
No 160 (61.3%) 122 (42.8%)

Yes 101 (38.7%) 163 (57.2%)

Favoring fried food 0.013
No 158 (61.0%) 205 (71.9%)

Yes 101 (39.0%) 80 (28.1%)

Have reproductive knowledge 0.000
Always 107 (40.4%) 168 (58.9%)
Seldom 147 (55.5%) 106 (37.2%)

Never 11 (4.2%) 11 3.9%)
Family stress —125+32 —-1.76 £3.2 0.062
Job stress 051+01 050£01 0.202

Values are given as the mean =+ standard deviation (SD) for contin-
uous variables and as the number (n) with the within-column per-
centage given in parenthesis for numeration data. Numbers may not
total 100% due to missing data and rounding-off

P value is for ¢ test (continuous variables) or chi-square (numeration
datas)
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For the job stress analysis only, the actual numbers of cases
and controls included were 236 and 250, respectively.
There were no differences between the two groups in terms
of passive smoke, noise exposure, pet raising, family stress,
and job stress. Cases were more likely to use the computer
and cell phone >6 h per day, to refurbish their homes within
3 months before to being pregnant or during pregnancy, and to
prefer fried food (P < 0.05). Controls were more likely to
participate in physical excise, ventilate their rooms, use folic
acid supplements prior to conception and during pregnancy,
and to obtain reproductive knowledge (P < 0.05).

Information on the dimensions of job stress, as evaluated
by JCQ, were compared between case and control groups,
and the data are presented in Table 3. Among the respon-
dents to the JCQ, the score of supervisor support was lower
for the cases than for the controls (P < 0.05). Cases were
more likely to get less supervisor support. There were no
significant difference for the other dimensions between
cases and controls.

Table 4 shows the logistic regression model that was used
to estimate the relationship between potential factors and
missed abortion. In the initial analysis, all of the observed
factors were entered in the model. Thereafter, age, physical
exercise, ventilation, folic acid supplements, and supervisor
support were entered in the model (P < 0.05). Age signifi-
cantly increased the risk of missed abortion (OR 1.107, 95%
CI 1.037-1.181). Compared to never exercising, exercise
activity three times per week decreased the possibility of
missed abortion (OR 0.279, 95% CI 0.108-0.716). Venti-
lation was associated with a reduced missed abortion risk
(OR 0.430, 95% CI 0.258-0.718). Folic acid supplementa-
tion was a protective factor, reducing the risk of missed
abortion (OR 0.399, 95% CI 0.254-0.626). High supervisor
support was significantly associated with a decreased missed
abortion risk (OR 0.859, 95% CI 0.757-0.975).

Discussion

Missed abortion has become an important public health
problem that directly affects the sustained development of
the Chinese population. In China, the incidence of missed
abortion is about 13.4%o [14]. There are many causal fac-
tors, both from the environment and/or the individual,
resulting in a complex causal relationship. In our case—
control study, environmental and individual factors, with a
special focus on job stress, were investigated. The findings
provide the basis for further cohort studies.

Job stress has become a new occupational adverse factor
in China, affecting female reproduction health in the form



Environ Health Prev Med (2011) 16:273-278 277
Table 3 Job stress analysis between two groups

Factors related to job stress Missed abortion (n = 236) No missed abortion (n = 250) P
Psychological job demands 31.6 £ 4.6 314 £ 4.0 0.578
Skill decision 312 + 44 31.6 £ 39 0.274
Decision authority 3277 +£56 332 +£52 0.389
Coworker support 115 £ 1.5 117+ 1.4 0.125
Supervisor support 105 £ 1.9 109 £ 1.8 0.030

Values are given as the mean = SD for continuous variables

P value is for ¢ test (continuous variables)

Table 4 Model of logistic regression of potential factors on missed
abortion

Variable Odds ratio 95% confidence P
interval
Age 1.102 1.033-1.174 0.003
Excise (week)
>3 0.268 0.106-0.680 0.006
2-3 0.433 0.213-0.881 0.021
1 0.833 0.496-1.401 0.491
Never 1 - -
Ventilation 0.415 0.251-0.685 0.001
Folic acid supplements 0.409 0.265-0.633 0.000
Supervisor support 0.870 0.768-0.986 0.029

P value is for ¢ test (continuous variables)

of algomenorrhea, low birth weight [15], miscarriage [16],
and preeclampsia [17]. The positive association between
job stress and missed abortion is an important highlight of
our study. Although the score for job stress was not sig-
nificantly different between case and control groups based
on the JCQ scores, the logistic regression analysis revealed
that supervisor support was a protective factor that reduced
the missed abortion risk. In contrast, there was no signifi-
cant association between each of the other four subdi-
mensions and missed abortion risk at the P = 0.05 level of
significance. These results suggest that the missed abortion
cases had less supervisor support than did the controls
(P = 0.019).

In addition to job stress, the regression also revealed that
various factors, including age, physical exercise, folic acid
supplements, and ventilation, were associated with the
missed abortion. In this case—control study, advanced age
at pregnancy was a risk factor for missed abortion
(OR 1.107, 95% CI 1.037-1.181). The ovum ages and
degenerates with increasing age; moreover, there is a
positive relationship between age at pregnancy and chro-
mosome aberration. An earlier study performed in China
found that women aged >33 years were at high risk of
missed abortion (OR 4.38) [18]. Another study also

reported that the incidence of missed abortion increases at
an age at pregnancy of <19 years or >35 years [19].
Importantly, physical exercise could decrease the onset risk
of missed abortion. It has been noted that regular physical
exercise is beneficial for relieving anxiety and stress [20]
and improving physical fitness among pregnant women
[21]. In our case—control study, ventilation was a protective
factor to missed abortion. Regular ventilation occurred in
83.5% of the control families and only in 66.3% of the case
families. In this study, the use of folic acid supplements
before or during pregnancy decreased the odds of missed
abortion (OR 0.399, 95% CI 0.254-0.626): 57.2% of
women without missed abortion took folic acid supple-
ments before or during pregnancy in comparison to only
38.7% of missed abortion cases. Folic acid supplements
have been shown to be able to prevent placental abruption
[22]. A survey in Shanxi province of China demonstrated
that the rate of using folic acid among Chinese women was
still low—only 10.2% [23].

In summary, the results of this study show that a high
level of supervisor support, exercise several times weekly,
ventilation, and folic acid supplements were associated
with a decreased risk of missed abortion. Further studies
with larger sample sizes and improved cohort study design
will be needed to confirm these potential factors and their
dose-response relations of missed abortion.
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