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ABSTRACT
Purpose To prospectively examine relations between
maternal DSM-IV-TR anxiety and depressive disorders
and excessive infant crying.
Methods Based on the prospective longitudinal
Maternal Anxiety in Relation to Infant Development
Study, n=306 expectant mothers were enrolled during
early pregnancy and repeatedly interviewed until
16 months post partum. Lifetime and prospective
information on maternal anxiety and depressive disorders
was assessed via standardised diagnostic interviews
(Composite International Diagnostic Interview for
Women). Excessive crying (crying for ≥3 h per day on
≥3 days per week for ≥3 weeks) was assessed via
Baby-DIPS. During the first 16 months after delivery,
n=286 mother-infant dyads were available and included
in the analyses.
Results Excessive crying was reported by n=29
mothers (10.1%). Infants of mothers with anxiety
disorders prior to pregnancy were at higher risk for
excessive crying than infants of mothers without any
anxiety disorder prior to pregnancy (OR=2.54, 95% CI
1.11 to 5.78, p=0.027). Risk was even increased when
considering additionally incident anxiety disorders until
delivery (OR=3.02, 95% CI 1.25 to 7.32, p=0.014) and
until 16 months post partum (OR=2.87, 95% CI 1.13 to
7.28, p=0.027). Associations remained stable when
adjusting for sociodemographic and perinatal covariates.
Maternal depressive disorders prior to pregnancy were
not significantly associated with excessive crying in this
sample.
Implications Maternal lifetime and incident anxiety
disorders revealed to be a robust predictor for excessive
crying. Thus, early identification and monitoring of
women with anxiety disorders is important to identify
mother-infant dyads at risk for excessive crying.

BACKGROUND
Excessive infant crying occurs with a prevalence
of 3–40%1 and is one of the most frequent
reasons for parents to consult a paediatrician.2

Unfortunately, most mothers search for professional
help after infant crying behaviour has already esca-
lated.3 Thus, correlates of excessive crying are typ-
ically investigated in clinical samples and rarely
examined in prospective longitudinal studies.4–8

Due to the close relation between infant and
mother as primary caregiver, excessive crying seems
to emerge in a dynamic interplay that can exacer-
bate to a vicious circle9 10 and maternal psycho-
pathology has been investigated as one potential
vulnerability or risk factor. While the relation
between maternal depression and excessive crying

has gained a lot of attention,6 11–14 maternal
anxiety has been widely neglected. The few avail-
able studies suggest that maternal trait anxiety/psy-
chological distress and manifest anxiety disorders
during pregnancy are associated with excessive
crying15–18 or emotional problems later in child-
hood.19 Yet, evidence based on prospective longitu-
dinal examinations of the relation between
maternal anxiety and depressive disorders (as well
as their combination) is still lacking.
To summarise, previous studies used predomin-

antly dimensional self-report questionnaires, often
neglected prepregnancy status of the mother and
mainly focused on depression whereas anxiety was
typically not examined in detail. With respect to
this gap of knowledge, the present study aims to
investigate prospective longitudinal associations
between lifetime and peripartum maternal
DSM-IV-TR anxiety and depressive disorders and
excessive crying based on two research questions:
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What is already known on this topic?

▸ Excessive infant crying is common in infancy,
but aetiological conditions are poorly
understood and mainly studied retrospectively
in clinical samples during the post partum
period.

▸ The relation of excessive infant crying to
maternal depressive disorders is well examined;
the relation to maternal anxiety disorders has
been widely neglected.

▸ Excessive infant crying is one of the most
frequent reasons for paediatric consultation,
but parents typically search for help after crying
behaviour has already escalated.

What this study adds?

▸ Infants of mothers with anxiety disorders (but
not with depressive disorders) prior to
pregnancy are at higher risk for excessive infant
crying.

▸ The association even increases, when
considering incident anxiety disorders during
pregnancy and the post partum period.

▸ The relation between maternal anxiety
disorders and excessive infant crying cannot be
explained by sociodemographic and perinatal
confounders.
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1. Are maternal anxiety and/or depressive disorders (and their
severity) prior to pregnancy associated with an increased risk
for excessive crying?

2. Does incident maternal anxiety or depressive disorder
during pregnancy and post partum predict an increased or
attenuated risk for excessive crying?
Since maternal anxiety and depressive disorders may be inter-

related,20–22 we consider anxiety and depressive disorders alone
and in combination as well as independently from their
comorbid presentation. As former studies showed associations
of sociodemographic features (eg, lower maternal age and edu-
cational level) and perinatal factors (eg, primiparity, caesarean-
section, breastfeeding) with excessive crying1 5 15 these potential
confounders will be considered as covariates.

METHODS
Procedure
In the prospective longitudinal Maternal Anxiety in Relation to
Infant Development Study23 n=306 women were investigated
from early pregnancy until 4 months post partum at approxi-
mately 2-month intervals (T1:10–12 weeks of gestation; T2:22–
24 weeks of gestation; T3:35–37 weeks of gestation; T4:10 days
post partum; T5:2 months post partum; T6:4 months post
partum) and additionally 1 year later (T7:16 months post
partum). Participants were assessed via standardised interviews,
questionnaires and observations.

All participants provided written informed consent after the
study aims and procedures were fully explained.23 The study
has been approved by the Ethics Committee of the Medical
Faculty of the TU Dresden (No: EK 94042007). Further infor-
mation on the procedure is published elsewhere.23

Participants
A total of n=533 pregnant women were recruited in gynaeco-
logical outpatient settings (January 2009–June 2010) in the area
of Dresden (Germany) and screened for inclusion and exclusion
criteria. Fifty women met exclusion criteria (gestational age>12
weeks: n=8, younger than 18 years or older than 40 years:
n=8, multiple pregnancy: n=2, history of more than three
spontaneous abortions/(induced) terminations of pregnancy/still-
births or infant impairment: n=2, invasive fertility treatment:
n=9, severe physical disease/microsomia/skeletal malformation:
n=6, substance abuse or heroin substitution during the past

6 months: n=0, severe psychiatric illness: n=2, expectation to
leave the area of Dresden: n=6, insufficient mastery of German
language: n=7).23 Additionally, n=9 women did not participate
due to spontaneous abortion before T1, n=10 due to lacking
consent of partner, n=154 due to lacking time and n=4 due to
unknown reasons.23

Overall, n=306 women were eligible for the Maternal
Anxiety in Relation to Infant Development Study. Until
2 months post partum n=286 mothers could be retained (reten-
tion rate: 93.5%). Due to spontaneous abortion and termination
of pregnancy (after detection of fetal malformation during
gynaecological screening) the participation of n=8 women
ended after T1. Until T5, n=2 women moved away from
Dresden, n=3 women could not be reached anymore by phone,
postal or personal contact and n=7 women reported lack of
time or interest.23

Baseline sample (n=306) and retained sample (n=286) are
comparable regarding their sociodemographic features: In this
sample, mean maternal age was 28.1 years (SD=4.4) and 69.2%
of the mothers reported high education (at least 10th grade;
n=198). The majority of mothers was unmarried (n=180,
62.9%) and primiparous (n=168, 58.7%). Most infants were
born via vaginal delivery (n=271, 94.8%), at term (≥37 com-
pleted weeks of gestation; n=275, 96.2%) and with an average
birth weight of 3441.8 grams (SD=457.4). Infant sex ratio was
almost equal (n=147 boys, n=139 girls).

Maternal diagnostic information
Maternal DSM-IV-TR anxiety and depressive disorders were
assessed with the Composite International Diagnostic Interview
for Women,24 a modified version of the WHO-Composite
International Diagnostic Interview25 that comprises very good
psychometric properties.26 27

To receive valid prospective information participants were
carefully instructed to report the particular symptoms for each
assessment period irrespective of the information they gave in
interviews before. Most mothers were repeatedly assessed by the
same investigator to encourage further study participation.
Thus, interviewers were aware of previously reported symp-
toms, but not informed about the resulting diagnoses.

Lifetime diagnostic information: Based on lifetime diagnostic
information all participants were assigned to one of the follow-
ing initial diagnostic groups23:

Table 1 Description of maternal diagnostic status during the study (n=286)

Lifetime until
conception (Initial
diagnostic groups)

Lifetime until
delivery (T3)

Lifetime until
16 months (T7)

n % n % n %

No AD (Reference) 100 35.0 91 31.8 83 29.0
Pure D 46 16.1 42 14.7 33 11.5

Pure A 79 27.6 84 29.4 84 29.4
Comorbid AD 61 21.3 69 24.1 86 30.1

No anxiety disorder (no AD, pure D) (Reference) 146 51.0 133 46.5 116 40.6
Any anxiety disorder (pure A, comorbid AD) 140 49.0 153 53.5 170 59.4

No depressive disorder (no AD, pure A) (Reference) 179 62.6 175 61.2 167 58.4
Any depressive disorder (pure D, comorbid AD) 107 37.4 111 38.8 119 41.6

(No AD) no anxiety nor depressive disorder prior to pregnancy, (Pure D) pure depressive disorder(s) prior to pregnancy, (Pure A) pure anxiety disorder(s) prior to pregnancy, (Comorbid
AD) comorbid anxiety and depressive disorders prior to pregnancy, (n) number, (%) percentage. Please note that all participants of the initial diagnostic groups were reallocated if they
reported incident anxiety and/or depressive disorders. For example, a woman with an incident anxiety disorder during pregnancy who was initially classified as no AD prior to
pregnancy was then classified as pure A until delivery.

Petzoldt J, et al. Arch Dis Child 2014;99:800–806. doi:10.1136/archdischild-2013-305562 801

Original article

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/archdischild-2013-305562 on 27 June 2014. D

ow
nloaded from

 

http://adc.bmj.com/


▸ no AD: no anxiety nor depressive disorder prior to
pregnancy

▸ pure D: pure depressive disorder(s) prior to pregnancy
▸ pure A: pure anxiety disorder(s) prior to pregnancy
▸ comorbid AD: comorbid anxiety and depressive disorders

prior to pregnancy
To consider anxiety and depressive disorders independently

from their comorbid presentation, women with any anxiety dis-
order prior to pregnancy (pure A, comorbid AD) were com-
pared with women without anxiety disorders prior to
pregnancy (no AD, pure D) and women with any depressive dis-
order prior to pregnancy (pure D, comorbid AD) were com-
pared with women without depressive disorders prior to
pregnancy (no AD, pure A).

To investigate whether the severity of the disorder was asso-
ciated with excessive crying, the dimensional anxiety liability
index (AL) and depression liability index (DL) were applied.23

Each subject was assigned a score that considered type and
severity of the symptoms reported: AL considers ten diagnostic
features (eg, occurrence of panic attacks, early onset, comorbid-
ity) and DL nine diagnostic features (eg, number of depressive
episodes and symptoms, interference with daily life) reflecting
the severity of anxiety and depressive symptomatology present
at baseline or before.

Incident diagnostic information: To consider incident anxiety
and depressive disorders, participants of the initial diagnostic
groups were reallocated to the appropriate group, whenever they
reported incident anxiety and/or depressive disorders during
pregnancy (incorporates prior lifetime diagnostic status and inci-
dent diagnoses until delivery) and post partum (incorporates
prior lifetime diagnostic status and incident diagnoses up to
16 months post partum) (see table 1). For example, a woman
with an incident anxiety disorder during pregnancy who was ini-
tially allocated to no AD prior to pregnancy was then assigned to
pure A until delivery. Overall, n=30 incident anxiety and n=12
incident depressive disorders were reported until T7. Rates of

maternal depressive disorders were consistently lower than rates
of maternal anxiety disorders over the course of the study.

Excessive crying
Excessive crying was assessed via maternal information obtained
at T5, T6 (questionnaire format) and T7 (interview format;
Baby-DIPS).28 The Baby-DIPS is a structured diagnostic inter-
view that measures behavioral problems in infants and toddlers
between 0–3 years with moderate to excellent inter-rater agree-
ment.29 Excessive crying was determined as crying for ≥3 h per
day on ≥3 days per week for ≥3 weeks (rule of three),30 since
this is a common definition that has been shown to be selective
and valid in research and clinical practice.1 4 Overall, n=286
provided information on excessive crying at least once
after delivery (at T5, T6 and/or T7). Missing information at
any assessment point (T5: n=5, T6: n=7, T7: n=22) was
substituted as not present at this particular assessment point
(conservative estimation).

Confounders
Sociodemographic and perinatal factors that were considered as
potential confounders were based on maternal reports (maternal
age, marital status, education, occupation and parity) and
medical records31 that were filled out by gynaecologists or mid-
wives (infant prematurity, type of delivery, birth weight and sex).

Statistical analyses
STATA (V.12.1)32 was used to compute descriptive statistics and
prospective associations. Logistic regression models were fitted
to calculate ORs for crude associations and associations adjusted
for potential confounders. Two-sided statistical significance was
evaluated at the 5% level.

RESULTS
Excessive crying was reported by n=29 mothers (10.1%) at
least once after delivery (T5, T6 or T7); n=18 (6.3%) reported

Table 2 Description and crude logistic regression of maternal diagnostic status prior to pregnancy (lifetime until conception) and excessive
infant crying (n=286)

Excessive crying (n=286)

No (n=257) Yes (n=29)

Lifetime until conception: Diagnostic groups n % n % OR 95% CI p Value

No AD (Reference) (n=100) 92 92.0 8 8.0 – – – –

Pure D (n=46) 45 97.8 1 2.2 0.26 0.03 2.11 0.205
Pure A (n=79) 67 84.8 12 15.2 2.06 0.80 5.32 0.135
Comorbid AD (n=61) 53 86.9 8 13.1 1.74 0.62 4.89 0.297

No anxiety disorder (no AD, pure D) (Reference) (n=146) 137 93.8 9 6.2 – – – –

Any anxiety disorder (pure A, comorbid AD) (n=140) 120 85.7 20 14.3 2.54 1.11 5.78 0.027
No depressive disorder (no AD, pure A) (Reference) (n=179) 159 88.8 20 11.2 – – – –

Any depressive disorder (pure D, comorbid AD) (n=107) 98 91.6 9 8.4 0.73 0.32 1.67 0.455

Lifetime until conception: Anxiety and depression liability mean SD mean SD OR 95%CI p Value

AL in total sample (n=286) 2.4 2.7 3.4 2.9 1.14 1.00 1.29 0.048
AL in women without anxiety disorders (no AD, pure D) (n=146) 0.4 0.7 0.2 0.4 0.64 0.17 2.47 0.521
AL in women with any anxiety disorder (pure A, comorbid AD) (n=140) 4.7 2.3 4.9 2.4 1.04 0.85 1.28 0.673

DL in total sample (n=286) 2.6 2.5 2.4 2.5 0.97 0.83 1.14 0.720
DL in women without depressive disorders (no AD, pure A) (n=179) 0.9 1.3 1.0 1.4 1.03 0.72 1.48 0.866
DL in women with any depressive disorder (pure D, comorbid AD) (n=107) 5.2 1.6 5.6 1.2 1.14 0.73 1.78 0.558

(No AD) no anxiety nor depressive disorder prior to pregnancy, (Pure D) pure depressive disorder prior to pregnancy, (Pure A) pure anxiety disorder prior to pregnancy, (Comorbid AD)
comorbid anxiety and depressive disorder prior to pregnancy, (AL) anxiety liability index, (DL) depression liability index, (n) number, (%) percentage, excessive infant crying was defined
as crying for ≥3 h per day ≥3 days per week for ≥3 weeks, bold characters display statistically significant associations on the 5% level.
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excessive crying at one, n=10 (3.5%) at two and n=1 (0.3%) at
all three assessment points.

Maternal anxiety and depressive disorders prior to
pregnancy and excessive crying
As shown in table 2 infants of mothers with pure A and
comorbid AD had remarkably higher rates of excessive crying
(15.2% and 13.1%) as compared with women with no AD
(8.0%), but the crude ORs between maternal initial diagnostic
status and excessive crying were not statistically significant.
Infants of mothers with pure D appear to have a lower risk for
excessive crying in this sample (OR=0.26), but the broad CI
(0.03 to 2.11) does not allow for a robust conclusion.

However, analyses considering anxiety and depressive disor-
ders in separate models revealed that infants of mothers with
any anxiety disorder prior to pregnancy were at higher risk for
excessive crying than infants of mothers without any lifetime
anxiety disorder (OR=2.54, 95% CI 1.11 to 5.78, p=0.027).
Any maternal depressive disorder prior to pregnancy was not
significantly associated with excessive crying.

In the dimensional analyses using the liability scores, maternal
AL—but not DL—predicted an increased risk for excessive
crying (OR=1.14, 95% CI 1.00 to 1.29, p=0.048).

The statistically significant relation (point estimate) between
maternal anxiety disorders prior to pregnancy and excessive
crying increased when adjusting for maternal depressive
disorders prior to pregnancy (ORadj=2.68, 95% CI 1.17 to
6.15, p=0.020). Similarly, the statistically significant relation
between maternal AL and excessive crying increased when
adjusting for maternal DL (ORadj=1.18, 95% CI 1.02 to 1.35,
p=0.026).

Incident maternal anxiety and depressive disorders during
peripartum and excessive crying
Considering incident disorders (table 3) during pregnancy
revealed that infants of mothers with pure A until delivery were
at higher risk for excessive crying than infants of mothers with
no AD until delivery (OR=2.83, 95% CI 1.03 to 7.76,
p=0.043). Similarly, infants of mothers with any anxiety dis-
order until delivery were at increased risk for excessive crying as
compared with mothers without any anxiety disorder until
delivery (OR=3.02, 95% CI 1.25 to 7.32, p=0.014). For any
depressive disorder until delivery no statistically significant asso-
ciation was found.

After delivery, the OR in comorbid AD was highest, although
not statistically significant (OR=2.50, 95% CI 0.91 to 6.84,
p=0.076). Infants of mothers with any anxiety disorder until
16 months post partum were at significantly higher risk for exces-
sive crying as compared with infants of mothers without any
anxiety disorder until 16 months post partum (OR=2.87, 95% CI
1.13 to 7.28, p=0.027). Any incident depressive disorder until
16 months post partum was not associated with excessive crying.

The OR of any anxiety disorder until delivery increased when
adjusting for any maternal depressive disorder until delivery
(ORadj=3.26, 95% CI 1.33 to 7.96, p=0.010). The association
between any anxiety disorder until 16 months post partum also
remained statistically significant when adjusting for any maternal
depressive disorder until 16 months post partum (ORadj=2.80,
95% CI 1.09 to 7.23, p=0.033), although it was slightly attenuated.

Sociodemographic and perinatal factors and excessive
infant crying
As shown in table 4, only maternal age (OR=0.86 per year of
age, 95% CI 0.78 to 0.95, p=0.004) and lower education

Table 3 Description and crude logistic regression of maternal diagnostic status lifetime until delivery and until 16 months post partum and
excessive infant crying (n=286)

Excessive crying (n=286)

No (n=257) Yes (n=29)

n % n % OR 95% CI p Value

Lifetime until delivery: Diagnostic groups
No AD (Reference) (n=91) 85 93.4 6 6.6 – – – –

Pure D (n=42) 41 97.6 1 2.4 0.35 0.04 2.96 0.333
Pure A (n=84) 70 83.3 14 16.7 2.83 1.03 7.76 0.043
Comorbid AD (n=69) 61 88.4 8 11.6 1.86 0.61 5.63 0.273

No anxiety disorder (no AD, pure D) (Reference) (n=133) 126 94.7 7 5.3 – – – –

Any anxiety disorder (pure A, comorbid AD) (n=153) 131 85.6 22 14.4 3.02 1.25 7.32 0.014
No depressive disorder (no AD, pure A) (Reference) (n=175) 155 88.6 20 11.4 – – – –

Any depressive disorder (pure D, comorbid AD) (n=111) 102 91.9 9 8.1 0.68 0.30 1.56 0.367

Lifetime until 16 months post partum: Diagnostic groups
No AD (Reference) (n=83) 77 92.8 6 7.2 – – – –

Pure D (omitted)* (n=33) 33 100.0 0 0.0 – – – –

Pure A (n=84) 75 89.3 9 10.7 1.54 0.52 4.54 0.434
Comorbid AD (n=86) 72 83.7 14 16.3 2.50 0.91 6.84 0.076

No anxiety disorder (no AD, pure D) (Reference) (n=116) 110 94.8 6 5.2 – – – –

Any anxiety disorder (pure A, comorbid AD) (n=170) 147 86.5 23 13.5 2.87 1.13 7.28 0.027
No depressive disorder (no AD, pure A) (Reference) (n=167) 152 91.0 15 9.0 – – – –

Any depressive disorder (pure D, comorbid AD) (n=119) 105 88.2 14 11.8 1.35 0.63 2.92 0.443

(No AD) no anxiety nor depressive disorder prior to pregnancy, (Pure D) pure depressive disorder(s) prior to pregnancy, (Pure A) pure anxiety disorder(s) prior to pregnancy, (Comorbid
AD) comorbid anxiety and depressive disorders, (n) number, (%) percentage, excessive infant crying was defined as crying for ≥3 h per day ≥3 days per week for ≥3 weeks, bold
characters display statistically significant associations on the 5% level.
*Analysis was omitted due to a lack of participants with pure D until 16 months post partum in the group with excessive crying.
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(OR=2.31, 95% CI 1.06 to 5.02, p=0.035) were significant
predictors of excessive crying. Adjusting for each potential con-
founder did neither increase nor attenuate the relations between
maternal anxiety disorders and excessive crying (see table 5).

DISCUSSION
In this prospective longitudinal examination of maternal anxiety
and depressive disorders and excessive crying we found:
1. In the categorical and the dimensional analyses, maternal

anxiety prior to pregnancy was associated with an increased
risk for excessive crying; even when adjusting for maternal
depression.

2. The association of maternal anxiety disorders and excessive
crying was increased when considering incident anxiety dis-
orders during peripartum.

3. No statistically significant associations were found for mater-
nal depression and excessive crying.
These findings were confirmed even when controlling for

sociodemographic and perinatal confounders, although maternal
age and educational level were significantly associated with the
outcome. We found the strongest associations for the mere
occurrence of maternal anxiety disorders independent of sever-
ity that is in line with Weinberg and colleagues.18

In contrast to the predominantly clinical view, that maternal
depression is a major risk factor for excessive crying,6 11 14 our
results point to a greater importance of maternal anxiety disor-
ders. When considering lifetime maternal anxiety disorders and
the degree of maternal anxiety liability expressed prior to

pregnancy we consistently found that maternal anxiety was a
strong predictor of excessive crying up to 16 months after
delivery.

We assume that this divergence of findings is due to several
factors: First, former research6 11 14 focused on the association
between maternal post partum depression and excessive crying.
Second, former studies failed to examine the role of maternal
anxiety disorders in greater detail, and third, they did not take
into account mothers’ diagnostic status prior to pregnancy.

Why we find statistically significant associations for anxiety, but
not for depression, remains unclear. It could be argued that the
consistently lower rates of maternal depressive disorders reduced
statistical power, so that potential associations were not observable
in this sample. On the other hand, one might speculate, whether
this points to the role of different parenting styles in mothers with
anxiety versus depressive disorders. While maternal depression
might lead to withdrawnness that potentially discourage infant
crying, maternal anxiety might lead to intrusiveness that possibly
intensifies infant crying. However, since respective empirical find-
ings are incoherent and unsatisfying,33 these mechanisms remain
speculative and need further research attention.

Strengths and limitations
Major strengths are the prospective longitudinal design with
multiple assessments, the application of well-defined categorical
diagnoses (DSM-IV-TR) of maternal anxiety and depressive dis-
orders prior to and during peripartum, the additional consider-
ation of comorbidity and dimensional measures as well as the

Table 4 Sociodemographic and perinatal factors and excessive infant crying (n=286)

Excessive crying (n=286)

No (n=257) Yes (n=29)

n % n % OR 95% CI p Value

Marital status prior to pregnancy
Married 99 93.4 7 6.6 – – – –

Not married 158 87.8 22 12.2 1.97 0.81 4.78 0.134
Level of maternal education

High education (>10th grade) 183 92.4 15 7.6 – – – –

Low education (10th grade) 74 84.1 14 15.9 2.31 1.06 5.02 0.035
Maternal occupation

Employed 236 90.1 26 9.9 – – – –

Not employed 21 87.5 3 12.5 1.30 0.36 4.64 0.690
Parity

Multiparous 107 90.7 11 9.3 – – – –

Primiparous 150 89.3 18 10.7 1.17 0.53 2.57 0.701
Prematurity

>37 weeks gestational age 248 90.2 27 9.8 – – – –

<37 weeks gestational age 9 81.8 2 18.2 2.04 0.42 9.94 0.377
Type of delivery

Vaginal delivery 245 90.4 26 9.6 – – – –

Caesarian section 12 80.0 3 20.0 2.36 0.62 8.89 0.206
Sex of infant

Female 128 92.1 11 7.9 – – – –

Male 129 87.8 18 12.2 1.62 0.74 3.57 0.229

mean SD mean SD OR 95% CI p Value

Maternal age 28.4 4.3 25.9 4.8 0.86 0.78 0.95 0.004
Birth weight 3450.9 461.2 3361.4 421.3 1.00 1.00 1.00 0.318

(n) number, (%) percentage, excessive infant crying was defined as crying for ≥3 h per day ≥3 days per week for ≥3 weeks, bold characters display statistically significant associations
on the 5% level.
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widely used definition of excessive crying.1 4 30 Since we used
an epidemiological sampling design and did not sample mothers
in clinical-psychiatric settings, our results might be better gener-
alisable to pregnant mothers living in the community. However,
generalisability might be restricted by the initial response rate
and our use of inclusion and exclusion criteria (eg, mothers
younger than 18 years or older than 40 years or with insuffi-
cient mastery of German language were excluded).

As a potential limitation, one may argue that the assessment
of excessive crying via maternal report was confounded by
current maternal anxious or depressive state. As already dis-
cussed by others4 7 this could lead to diagnostic error, for
example anxious mothers might tend towards catastrophic mis-
interpretations.34 Therefore anxious mothers may overvalue the
amount of crying leading to overestimation of associations.
Nevertheless, the prospective longitudinal approach provides
the current gold standard to investigate prospective relations
between maternal and infant factors. And still, maternal reports
are the most common and feasible diagnostic approach to
obtain detailed information about infant behaviour.8 35

CONCLUSION
Our results show a robust association from maternal prepreg-
nancy and incident anxiety disorders during the peripartum
period to excessive crying. Thus, a history of maternal anxiety
disorders seems to be highly relevant for the development of
excessive crying and should therefore be regarded as a risk
factor. If this could be confirmed, early identification and moni-
toring of women with anxiety disorders prior to and during
pregnancy might be helpful to identify mother-infant dyads at
risk for excessive crying. This highlights the potential need for
routine screening for maternal psychopathology in perinatal
care.36–38 Then, prevention programmes like parenting training
could be offered particularly to women with a history of
anxiety disorders to help them improve their knowledge and
skills for future crying situations before they escalate. If infant
crying behaviour has already become excessive, specific inter-
ventions are indicated for mother and infant (eg, developmental
counselling, treatment in mother-infant units), to break the
vicious circle of excessive crying.

Acknowledgements Principle investigators of the Maternal Anxiety in Relation to
Infant Development Study are: Dr Julia Martini and Prof Dr Hans-Ulrich Wittchen.

Core staff members of the project are: Yvonne Hansche, Dr Michael Höfler, Julia
Niehoff, Johanna Petzoldt, Jens Siegert, Gesine Wieder, Susanne Winkel and Julia
Wittich. Advisors/consultants to the project are: Prof Dr Katja Beesdo-Baum, Prof Dr
Franziska Einsle and Dr Susanne Knappe.

Contributors JP: Substantial contributions to the conception or design of the work
(A); or the acquisition (B), analysis (C), or interpretation (D) of data for the work.
Drafting the work (E). Final approval of the version to be published (G). Agreement to
be accountable for all aspects of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are appropriately investigated and
resolved (H). HUW, FE: Substantial contributions to the conception or design of the
work (A); or interpretation (D) of data for the work or revising it critically for important
intellectual content (F). Final approval of the version to be published (G). Agreement
to be accountable for all aspects of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are appropriately investigated and
resolved (H). JW, JM: Substantial contributions to the conception or design of the
work (A); or the acquisition (B), or interpretation (D) of data for the work. or revising
it critically for important intellectual content (F). Final approval of the version to be
published (G). Agreement to be accountable for all aspects of the work in ensuring
that questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved (H). MH: Substantial contributions to the
conception or design of the work (A); analysis (C), or interpretation (D) of data for the
work or revising it critically for important intellectual content (F). Final approval of the
version to be published (G). Agreement to be accountable for all aspects of the work
in ensuring that questions related to the accuracy or integrity of any part of the work
are appropriately investigated and resolved (H).

Funding This work is funded by the Institute of Clinical Psychology and
Psychotherapy, Technische Universität Dresden and supported in part by the
Lundbeck Institute Skodsborg, Denmark. Parts of the field work were additionally
supported by the friends and sponsors (Gesellschaft der Freunde und Förderer) of
the Technische Universität Dresden.

Competing interests None.

Ethics approval Ethics Committee of the Medical Faculty of the Technische
Universität Dresden.

Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES
1 Lucassen P, Assendelft WJJ, van Eijk JTM, et al. Systematic review of the occurrence

of infantile colic in the community. Arch Dis Child 2001;84:398–403.
2 Kheir AEM. Infantile colic, facts and fiction. Ital J Pediatri 2012;38. doi:10.1186/

1824-7288-38-34
3 von Hofacker N, Papousek M. Disorders of excessive crying, feeding, and sleeping:

The Munich Interdisciplinary Research and Intervention Program. Infant Ment Health
J 1998;19:180–201.

4 Barr RG, Rotman A, Yaremko J, et al. The crying of infants with colic: A controlled
empirical description. Pediatrics 1992;90:14–21.

5 Kurth E, Spichiger E, Cignacco E, et al. Predictors of crying problems in the early
postpartum period. Jognn 2010;39:250–62.

6 Maxted AE, Dickstein S, Miller-Loncar C, et al. Infant colic and maternal depression.
Infant Ment Health J 2005;26:56–68.

Table 5 Relation between maternal anxiety status and excessive infant crying crude and adjusted for sociodemographic and perinatal factors
(n=286)

Any anxiety disorder prior to
pregnancy Any anxiety disorder until delivery

Any anxiety disorder
until 16 months pp

OR 95% CI p Value OR 95% CI p Value OR 95% CI p Value

Crude regression 2.54 1.11 5.78 0.027 3.02 1.25 7.32 0.014 2.89 1.13 7.28 0.027
Adjusted for
Maternal age 2.55 1.10 5.89 0.028 2.99 1.22 7.32 0.017 2.66 1.04 6.83 0.042

Maternal marital status 2.54 1.11 5.80 0.027 3.06 1.26 7.43 0.014 2.86 1.12 7.29 0.027
Maternal education 2.34 1.02 5.39 0.045 2.80 1.15 6.83 0.024 2.59 1.01 6.65 0.047
Maternal occupation 2.53 1.11 5.78 0.027 3.04 1.25 7.36 0.014 2.85 1.12 7.25 0.027
Maternal parity 2.55 1.12 5.81 0.026 3.05 1.26 7.40 0.014 2.88 1.14 7.33 0.026
Infant preterm delivery 2.61 1.14 5.97 0.024 3.15 1.29 7.70 0.012 2.96 1.16 7.57 0.023
Infant type of delivery 2.49 1.09 5.69 0.031 2.99 1.23 7.27 0.015 2.88 1.13 7.33 0.026
Infant birth weight 2.61 1.14 5.96 0.023 3.10 1.27 7.52 0.013 2.99 1.17 7.62 0.022
Infant sex 2.51 1.10 5.74 0.029 3.03 1.25 7.36 0.014 2.85 1.12 7.25 0.028

(pp) post partum, excessive infant crying was defined as crying for ≥3 h per day ≥3 days per week for ≥3 weeks.

Petzoldt J, et al. Arch Dis Child 2014;99:800–806. doi:10.1136/archdischild-2013-305562 805

Original article

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/archdischild-2013-305562 on 27 June 2014. D

ow
nloaded from

 

http://dx.doi.org/10.1186/1824-7288-38-34
http://dx.doi.org/10.1186/1824-7288-38-34
http://dx.doi.org/10.1186/1824-7288-38-34
http://dx.doi.org/10.1186/1824-7288-38-34
http://dx.doi.org/10.1186/1824-7288-38-34
http://adc.bmj.com/


7 Pauli-Pott U, Becker K, Mertesacker T, et al. Infants with “colic”: Mothers’
perspectives on the crying problem. J Psychosom Res 2000;48:125–32.

8 Stifter CA, Bono M, Spinrad T. Parent characteristics and conceptualizations associated
with the emergence of infant colic. J Reprod Infant Psychol 2003;21:309–22.

9 Papoušek M, von Hofacker N. Persistent crying and parenting: Search for a butterfly
in a dynamic system. Early Dev Parent 1995;4:209–24.

10 Papoušek M, von Hofacker N. Persistent crying in early infancy: A non-trivial
condition of risk for the developing mother-infant relationship. Child Care Health
Dev 1998;24:395–424.

11 Akman I, Kuscu K, Ozdemir N, et al. Mothers’ postpartum psychological adjustment
and infantile colic. Arch Dis Child 2006;91:417–19.

12 Diego MA, Field T, Hernandez-Reif M. Prepartum, postpartum and chronic
depression effects on neonatal behavior. Infant Behav Dev 2005;28:155–64.

13 van der Wal MF, van Eijsden M, Bonsel GJ. Stress and emotional problems during
pregnancy and excessive infant crying. J Dev Behav Pediatr 2007;28:431–37.

14 Vik T, Grote V, Escribano J, et al. Infantile colic, prolonged crying and maternal
postnatal depression. Acta Paediatr 2009;98:1344–48.

15 Canivet CA, Östergren PO, Rosen AS, et al. Infantile colic and the role of trait
anxiety during pregnancy in relation to psychosocial and socioeconomic factors.
Scand J Public Health 2005;33:26–34.

16 Rautava P, Helenius H, Lehtonen L. Psychosocial predisposing factors for infantile
colic. Br Med J 1993;307:600–4.

17 Søndergaard C, Olsen J, Friis-Hasche E, et al. Psychosocial distress during pregnancy
and the risk of infantile colic: A follow-up study. Acta Paediatr 2003;92:811–16.

18 Weinberg MK, Tronick EZ. The impact of maternal psychiatric illness on infant
development. J Clin Psychiatry 1998;59(S2):53–61.

19 O’Connor TG, Heron J, Golding J, et al. Maternal antenatal anxiety and children’s
behavioural/emotional problems at 4 years: Report from the Avon Longitudinal
Study of Parents and Children. Br J Psychiatry 2002;180:502–08.

20 Coelho HF, Murray L, Royal-Lawson M, et al. Antenatal anxiety disorder as a
predictor of postnatal depression: A longitudinal study. J Affect Disord
2011;129:348–53.

21 Martini J, Knappe S, Beesdo-Baum K, et al. Anxiety disorders before birth and
self-perceived distress during pregnancy: Associations with maternal depression and
obstetric, neonatal and early childhood outcomes. Early Hum Dev 2010;86:305–10.

22 Sutter-Dallay AL, Giaconne-Marcesche V, Glatigny-Dallay E, et al. Women with
anxiety disorders during pregnancy are at increased risk of intense postnatal
depressive symptoms: A prospective survey of the MATQUID cohort. Eur Psychiat
2004;19:459–63.

23 Martini J, Wittich J, Petzoldt J, et al. Maternal anxiety disorders prior to conception,
psychopathology during pregnancy and early infants’ development:
A prospective-longitudinal study. Arch Womens Ment Health 2013;16:549–60.

24 Martini J, Wittchen HU, Soares CN, et al. New women-specific diagnostic modules:
The Composite International Diagnostic Interview for Women (CIDI-VENUS). Arch
Womens Ment Health 2009;12:281–89.

25 Kessler RC, Üstün TB. The World Mental Health (WMH) survey initiative version of
the World Health Organization (WHO) Composite International Diagnostic Interview
(CIDI). Int J Method Psychiatr Res 2004;13:93–121.

26 Reed V, Gander F, Pfister H, et al. To what degree the Composite International
Diagnostic Interview (CIDI) correctly identify DSM-IV disorders? Testing validity
issues in a clinical sample. Int J Methods Psychiatr Res 1998;7:142–55.

27 Wittchen H-U, Lachner G, Wunderlich U, et al. Test-retest reliability of the
computerized DSM-IV version of the Munich-Composite International Diagnostic
Interview (M-CIDI). Soc Psych Psych Epid 1998;33:568–78.

28 Schneider S, Wolke D. Diagnostic interview to assess regulatory disorders in infancy
and toddlerhood [Diagnostisches Interview zur Erfassung von Regulationsstörungen
im Säuglings- und Kleinkindalter] (Baby-DIPS). Basel: University of Basel, 2007.

29 Wyssen M. Inter-rater agreement of the Baby-DIPS [Die Interrater-Reliabilität des
Baby-DIPS]. Basel: University of Basel, 2007.

30 Wessel MA, Cobb JC, Jackson EB, et al. Paroxysmal fussing in infancy, sometimes
called colic. Pediatrics 1954;14:421–35.

31 German Federal Joint Committee Mutterpass. Guidelines for medical care during
pregnancy and after delivery: Maternity Guidelines [Gemeinsamer Bundesausschuss
Mutterpass. Richtlinien über die ärztliche Betreuung während der Schwangerschaft
und nach der Entbindung: Mutterschafts-Richtlinien], 2009.

32 Stata Statistical Software (Release 12.1) [program]. College Station, TX, 2012.
33 Kaitz M, Maytal HR, Devor N, et al. Maternal anxiety, mother-infant interactions,

and infants’ response to challenge. Infant Behav Dev 2010;33:136–48.
34 Austin DW, Richards JC. The catastrophic misinterpretation model of panic disorder.

Behav Res Ther 2001;39:1277–91.
35 Rice F, Lewis A, Harold G, et al. Agreement between maternal report and antenatal

records for a range of pre and peri-natal factors: The influence of maternal and
child characteristics. Early Hum Dev 2007;83:497–504.

36 Martini J, Einbock K, Wintermann GB, et al. The Depression-Anxiety-Stress-Scale for
peripartum: a screening tool for pregnancy and childbed [Die Depression-Angst-
Stress-Skala für die Peripartalzeit: Ein Screeninginstrument für die Schwangerschaft
und das Wochenbett]. Klinische Diagnostik und Evaluation 2009;2:288–309.

37 Martini J, Weidner K, Hoyer J. Anxiety disorders during pregnancy and after delivery:
diagnostics and treatments [Angststörungen in der Schwangerschaft und nach der
Geburt: Diagnostik und Behandlung]. Zeitschrift für Psychosomatik und
Konsiliarpsychiatrie 2008;2:207–15.

38 Matthey S, Phillips J, White T, et al. Routine psychosocial assessment of women in
the antenatal period: frequency of risk factors and implications for clinical services.
Arch Womens Ment Health 2004;7:223–29.

806 Petzoldt J, et al. Arch Dis Child 2014;99:800–806. doi:10.1136/archdischild-2013-305562

Original article

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/archdischild-2013-305562 on 27 June 2014. D

ow
nloaded from

 

http://adc.bmj.com/

	Maternal anxiety disorders predict excessive infant crying: a prospective longitudinal study
	Abstract
	Background
	Methods
	Procedure
	Participants
	Maternal diagnostic information
	Excessive crying
	Confounders
	Statistical analyses

	Results
	Maternal anxiety and depressive disorders prior to pregnancy and excessive crying
	Incident maternal anxiety and depressive disorders during peripartum and excessive crying
	Sociodemographic and perinatal factors and excessive infant crying

	Discussion
	Strengths and limitations

	Conclusion
	References


