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Abstract 

Background:  Infant crying may cause concerns among new parents and is a frequent reason for seeking help from 
their general practitioner (GP). The etiology of crying problems in infancy is not fully understood, but recent studies 
have found associations with maternal mental factors. It is well-established that postpartum depression is related to 
infant crying problems while the influence of maternal mental problems in pregnancy on infant crying is less inves-
tigated. We aimed to explore whether maternal depressive symptoms or maternal anxiety during pregnancy were 
related to crying problems by the newborn child.

Methods:  In this prospective cohort study, 1290 pregnant women and their newborn children were followed 
throughout pregnancy until 8 weeks postpartum. Depressive symptoms and anxiety symptoms were assessed three 
times during pregnancy and again 8 weeks postpartum with the Major Depressive Inventory (MDI) and the Anxi-
ety Symptoms Scale (ASS). Eight weeks postpartum the mothers were also asked whether their child cried in a way 
they found problematic. Multivariable regression was used to assess the association between depressive and anxiety 
symptoms during pregnancy and crying problems, and to adjust for potential confounders.

Results:  We found statistically significant associations between high scores of depressive symptoms and anxiety 
symptoms in pregnancy and infant crying problems. Previously reported strong associations postpartum between 
depressive symptoms, anxiety symptoms and infant crying problems were also observed in the present data.

Conclusion:  These results indicate that mental problems during pregnancy are associated with having a child with 
crying problems after birth. If more focus is given to maternal mental problems during pregnancy, the healthcare 
system might be able to detect and help these women, which would be beneficial for both mother and child.
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Background
Crying is a normal and necessary way for the infant to 
communicate basic needs. However, there are big differ-
ences between infants in the amount of crying and, con-
sequently, the concerns of the parents about the crying 
[1]. Concerns about crying and the stressful and helpless 

situation experienced by the parents are frequent reasons 
for seeking advice and help from health professionals [2–
4] and trying alternative treatments such as chiropractic 
therapy [5]. Excessive and prolonged infant crying has 
even been associated with child abuse and shaken baby 
syndrome [6–8].

It has been hypothesised that excessive infant crying, 
even though remitting after a few months, can cause 
long term behavioral, emotional and psychosocial 
effects in childhood, such as externalizing problems, 
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internalizing problems, attention-deficit/hyperactivity 
disorder (ADHD), conduct disorder, and mood prob-
lems [9–12].

In the literature and in clinical practice there is no 
consensus on the definition of problematic infant cry-
ing, and the terms vary. Abnormal crying may be 
referred to as “excessive crying”, “persistent crying”, or 
“infantile colic”. One suggested definition of the abnor-
mal is crying for more than 3 h per day, on at least 
3 days in a week (the modified Wessel criteria) [13]. 
Other definitions include the need for seeking profes-
sional help [14] or the parents’ perception of the crying 
being “a lot” or the crying being experienced as a prob-
lem [15–17].

There are many possible causes of infant crying prob-
lems, none definite, however [15, 18]. Focus has been 
given to conditions in the child causing excessive cry-
ing, such as intestinal immaturity, cow’s milk allergy 
[19], and intestinal microbiota composition [20]. A 
number of studies have raised the question, whether 
the cause could be found in maternal factors. Infant 
crying problems have been associated with low mater-
nal age and educational level [21]. Some researchers 
agree that crying problems derive from the complex 
mother-infant dyad [22, 23], and it is well-established 
that maternal postpartum depression and infant cry-
ing influence each other. This has led to investigations 
on the association between maternal mental problems 
during pregnancy and infant crying.

Systematic reviews on this topic have in general 
found associations between maternal mental problems 
(stress, anxiety or depression) in pregnancy and infant 
regulatory problems including crying [24–26]. There is, 
thought, some conflicting evidence whether the asso-
ciation is strongest for depressive symptoms or anxiety 
symptoms, where some studies did not find any associ-
ation of excessive crying with maternal depression [27, 
28] or anxiety [29]. Few studies have investigated this 
association between maternal mental problems during 
pregnancy and excessive infant crying prospectively 
[28–35]. However, there is still a lack of prospective 
studies investigating this association, and the relative 
importance of maternal depressive and anxiety symp-
toms is not well described [36].

Therefore, we aimed to explore whether maternal 
depressive symptoms or maternal anxiety symptoms 
during pregnancy were related to crying problems by 
the newborn child. We hypothesized that women with 
high depressive scores and high anxiety scores would 
be in greater risk of having a child with crying prob-
lems. A priori, we also expected that this risk would be 
more pronounced for women with symptoms in late 
pregnancy.

Material and methods
Design
This study is part of a Danish prospective cohort study, 
where 1290 pregnant women, from region Zealand and 
the Capital region, participated by completing ques-
tionnaires throughout their pregnancies until a post-
partum consultation 8 weeks after birth. The women 
gave the research group informed consent to insight 
into their pregnancy health records [37] and completed 
questionnaires.

Setting
The healthcare system in Denmark is tax funded, and 
care, in both the primary and secondary healthcare sys-
tem, is free of charge for the patient. The vast majority 
of the population in Denmark (99%) is registered with a 
general practitioner (GP), who functions as a gatekeeper 
to secondary health care. The GPs provide at least three 
consultations during pregnancy and one consultation 
postpartum, which most pregnant women attend. The 
first consultation is offered in gestational weeks 6–10 to 
all women who wish to go ahead with their pregnancy. 
A structured pregnancy health record is established and 
sent to midwives and hospital departments. The sec-
ond and third prenatal consultations usually take place 
around weeks 25 and 32 of gestation and the postpartum 
examination 8 weeks after birth.

Population
The pregnant women were recruited through their GP. 
The participating GPs came from two of the five Danish 
regions (The Capital Region and Region Zealand). They 
were organised into 53 geographical units, from which 
19 units were randomly selected (306 practices). Practices 
were individually contacted and invited to participate in 
the study, and 192 practices agreed to participate, com-
prising a total of 294 GPs in single-handed or partner-
ship practices. Eligible for inclusion in the project were 
all pregnant women booking an appointment for the 
first prenatal care consultation at one of the participat-
ing practices in the inclusion period (1 April 2015 to 15 
August 2016). They were included after signing a con-
sent form. Women were excluded, if they did not com-
plete the electronic questionnaires (all in Danish) (41 
women), if they withdrew consent (26 women), if the 
pregnancy ended in abortion (97 women), if the child was 
stillborn (4 women), or if the Pregnancy Health Record 
was lost (36 women). Informed consent to participate 
was obtained from 1494 pregnant women and 1290 com-
pleted the study. The majority of dropouts was due to 
abortion (Fig. 1).
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Data collection
Data for the present article were collected from the women’s 
Pregnancy Health Record (a standard national two-page 
questionnaire) and from electronic patient questionnaires 
(sent and answered on the web by means of SurveyXact). 
The Pregnancy Health Record was completed by the GP at 
the first prenatal consultation and sent to midwives and the 
expected place of birth. The electronic patient questionnaires, 
which were designed for this study, were sent to the women 
in first, second, and third trimester and again 8 weeks post-
partum after the regular consultations with the GP.

Measures
Infant crying problems
Maternal perception of the infant’s crying was assessed 
by a questionnaire 8 weeks postpartum, where the 

mothers were asked about their infant’s crying dur-
ing the past week: Is the crying considered a problem? 
(Response categories: “Yes, a major problem”, “Yes, a 
minor problem”, “No problem”). Infant crying problems 
were defined as present, if the mother answered that 
the crying was considered a minor or major problem.

Depressive symptoms during pregnancy and postpartum
The Major Depression Inventory (MDI) was part of the 
questionnaires completed by the women in the first, sec-
ond, and third trimester, and 8 weeks postpartum. The 
MDI covers the ICD-10 (WHO 1993) and the DSM-5 
(APA 2013) symptoms of clinical depression [38]. The 
MDI contains 10 items measured on a 6-point scale from 
0 (at no time) to 5 (all the time) with a time frame of the 
past 2 weeks. The total score of the MDI has a theoretical 

Fig. 1  Flowchart of the inclusion process. This figure illustrates the number of participants, who were included in the study, and the reasons for 
exclusion
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range from 0 (no depression) to 50 (extreme depression). 
In this study we used the MDI classification based on 
ICD-10: a total score below 21 is not indicative of depres-
sive symptoms, a total score of 21–25 indicates mild 
depressive symptoms, a total score of 26–30 indicates 
moderate depressive symptoms, and a total score of 31 
or above indicates severe depressive symptoms [38]. MDI 
has been demonstrated to have good general validity and 
reliability [39, 40].

Anxiety symptoms during pregnancy and postpartum
Concurrently, the participants completed the Anxiety 
Symptom Scale (ASS) [41] in the first, second, and third 
trimester and 8 weeks postpartum. The ASS is used as a 
screening tool, analogue to MDI, in clinical settings. The 
ASS comprises 10 items measuring various types of anxi-
ety and their severity, each scoring 0 to 5. Hence, ASS has 
a theoretical range from 0 (no anxiety) to 50 (extreme 
anxiety), and a score of 3 is defined as clinical threshold. 
In this study we used the classification where a total score 
of 0–2 indicates no anxiety symptoms, a total score of 
3–5 indicates mild anxiety symptoms, a total score of 6–9 
indicates moderate anxiety symptoms, and a total score 
of 10 or above indicates severe anxiety symptoms [41]. 
The ASS is a shorter version of the well validated 20-item 
State-Trait Anxiety Inventory (STAI). It was developed by 
Per Bech [40] primarily for clinical use. It has good face 
validity, but psychometric properties of e.g. subscales 
have not been documented, and only the total score is, 
therefore, used in the present study as a general indicator 
of anxiety symptoms.

The women’s age was divided into the groups: Age 
(< 25, 26–30, 31–35, > 36 years old). From the preg-
nancy health records, the following parameters were 
recorded: parity (nullipara (never delivered a child or 
still-born prior to present pregnancy), primipara (one 
previous delivery), multipara (more than one previous 
delivery)), and previous psychiatric disorders (psycho-
logical difficulties requiring treatment, psychiatric diag-
nosis). Other general information about the women was 
obtained from the questionnaires. It contained ques-
tions concerning socioeconomic factors, lifestyle habits, 
and mental health. Socioeconomic factors: marital sta-
tus (married, cohabiting, single), children living at home 
at start of pregnancy (yes, no), years of completed or 
ongoing higher education defined as above high school 
level (no higher education, 3 years, 3–4 years, > 5 years), 
and income of household (< 39,999 EUR, 40,000–80,299 
EUR, 80,300–120,455 EUR, > 120,456 EUR, decline to 
answer). The women were asked about their occupation, 
defined as their main source of income (employed, stu-
dent, unemployed, sick leave, other). In Denmark, stu-
dents may receive state funded educational support, and 

unemployed get various subsidies. The women also pro-
vided information about lifestyle habits: smoking during 
pregnancy (yes, no), drinking alcohol during pregnancy 
(yes, no) and drug use during pregnancy (yes, no). Fur-
thermore, they were asked about previous psychological 
difficulties (no, yes but did not seek treatment, yes and 
received treatment).

Statistical analyses
Characteristics of the study population were compared 
between mothers of babies with crying problems and 
mothers of babies without crying problems using chi-
squared tests. Logistic regression analyses were used to 
test the association between depressive symptoms dur-
ing pregnancy and crying problems 8 weeks postpartum 
and the association between anxiety symptoms during 
pregnancy and crying problems. These associations were 
assessed as odds ratios (ORs), first unadjusted and then 
adjusted for age, parity, socioeconomic factors, chronic 
diseases, and psychological problems prior to pregnancy, 
as these could possibly have confounding effects. The 
level of significance was set to 5%. The statistical analy-
ses were performed with SAS version 9.4 (SAS Institute, 
Cary, NC, USA).

Results
Informed consent to participate was obtained from 1494 
pregnant women and 1290 (86,3%) completed the study. 
The majority of dropouts was due to abortion (Fig. 1).

At 8 weeks postpartum, the prevalence of infant cry-
ing problems were 18.2% (235 infants). Table  1 com-
pares socioeconomic characteristics and lifestyle habits 
between mothers of infants with crying problems and 
mothers of infants without. Crying problems were seen 
less often if the mother had other children, while the 
other examined factors showed no statistically significant 
relationships.

Table 2 shows the analysis of the relationship between 
the mother’s depressive symptoms (expressed as MDI 
score) during and after pregnancy and crying problems 
in the child. An association was observed between a high 
depressive score (MDI >   31) in first trimester of preg-
nancy and crying problems, but it became statistically 
insignificant after adjustments for previous psychologi-
cal problems. Mothers with severe depressive symptoms 
(MDI >  31) in the last trimester of pregnancy were more 
likely to get a baby with crying problems. A similar asso-
ciation was found for high scores postpartum. These 
associations remained statistically significant even after 
adjustment for socioeconomic factors, chronic diseases 
and previous psychological problems of the mothers. No 
clear relationship was found for midrange MDI scores in 
late pregnancy or postpartum.



Page 5 of 11Ölmestig et al. BMC Pregnancy and Childbirth          (2021) 21:777 	

Table 1  Characteristics of study population

This table shows socioeconomic characteristics and lifestyle habits of mothers of infants with and without crying problems

Mothers of infants with 
crying problems

Mothers of infants without 
crying problems

N (%) N (%) df X2-test value p-value

Total 235 (18.2) 1055 (81.8)

Age 3 3.669 0.300

  < 25 years old 45 (19.2) 184 (17.5)

  26–30 years old 90 (38.3) 392 (37.3)

  31–35 years old 75 (31.9) 312 (29.7)

  > 36 years old 25 (10.6) 162 (15.4)

Civil status 2 0.884 0.643

  Living with partner 223 (94.9) 1002 (95.0)

  Living with others 4 (1.7) 11 (1.0)

  Living alone 8 (3.4) 42 (4.0)

Other children living at home 1 9.717 0.002

  No 118 (50.2) 413 (39.2)

  Yes 117 (49.8) 642 (60.9)

Parity 2 10.630 0.005

  Nullipara 127 (54.0) 453 (42.9)

  Primipara 80 (34.0) 414 (39.2)

  Multipara 28 (11.9) 188 (17.8)

Educational level 3 2.730 0.435

  No higher education 50 (21.3) 277 (26.3)

  Education - 3 years 32 (13.6) 135 (12.8)

  Education - 4 or 5 years 97 (41.3) 395 (37.4)

  Education > 5 years 56 (23.8) 248 (23.5)

Occupation 4 0.797 0.939

  Employed 173 (73.6) 802 (76.0)

  Student 34 (14.5) 142 (13.5)

  Unemployed 12 (5.1) 52 (4.9)

  Sick leave 5 (2.1) 19 (1.8)

  Other 11 (4.7) 40 (3.8)

Current household income 5 3.537 0.472

  < 299,000 DKK 33 (14.0) 120 (11.4)

  300,000–599,000 DKK 64 (27.2) 325 (30.8)

  600,000–899,000 DKK 80 (34.0) 355 (33.7)

  > 900,000 DKK 21 (8.9) 115 (10.9)

  Decline to answer 37 (15.7) 140 (13.3)

Smoking during pregnancy 1 2.463 0.117

  No 222 (95.7) 975 (92.9)

  Yes 10 (4.3) 75 (7.1)

Drinking during pregnancy 1 0.101 0.751

  No 231 (99.1) 1043 (99.3)

  Yes 2 (0.9) 7 (0.7)

Drugs during pregnancy 1 0.663 0.416

  No 228 (100) 1031 (99.7)

  Yes 0 (0.0) 3 (0.3)
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Table 3 shows the analysis of the relationship between 
crying problems in the child and the mother’s anxiety 
symptoms (expressed as total ASS score) during and 
after pregnancy and crying problems in the child. Moth-
ers with a high score of anxiety symptoms in first and 
last trimester of pregnancy and  postpartum were more 
likely to get a baby with crying problems. This tendency 
remained statistically significant after adjustment for 
socioeconomic factors, chronic diseases and previous 
psychological problems of the mothers, but they were 
less consistent. Similar associations were also observed 
postpartum, and this tendency remained statistical sig-
nificant even after adjustments. But they were less con-
sistent even though they remained statistically significant 
after adjustments.

Discussion
Women with high scores of both depressive symptoms 
and anxiety symptoms before birth are in higher risk of 
having a child with crying problems. The analysis was 
based on data collected at three different stages of preg-
nancy and contributes with new knowledge about the 
association between mental problems at different time 
points in pregnancy and infant crying. Our study also 
showed, in line with existing literature, that women with 
symptoms of depression and anxiety postpartum have a 
higher risk. The associations appeared to be weakest in 
the middle of pregnancy. While associations were found 
for the highest scores, no clear dose-response relation-
ship was found for lower symptom scores.

Limitations and strengths
Methodological issues relating to the questionnaire 
instruments and the sampling may affect our results. We 
measured crying problems using self-reported data from 
the mother, and the criteria for crying problems were 
subjective. The amount or intensity of crying may, there-
fore, vary within the groups, because parents’ percep-
tions differ. It has been shown that parents’ perception 
of excessive crying in general is quite reliable when com-
pared to more objective measures, such as audiotaped 
recordings [42]. The same study found, however, that the 
reports from some mothers differed from the audiotapes. 
One might speculate that depressed or anxious mothers 
are more likely to experience any crying as problematic 
compared with non-depressed or non-anxious mothers. 
Our reason for choosing the “problematic” aspect in the 
crying group was the fact that parents, who find crying 
problematic, more frequently seek help from the health-
care system, no matter whether the actual time of crying 
exceeds the “normal” or not.

Self-reported scales were also used to assess depres-
sive symptoms and anxiety symptoms during pregnancy 

and postpartum [43] (MDI and ASS, respectively). The 
Edinburgh Postnatal Depression Scale (EPDS) [44, 
45] is commonly used to measure postpartum depres-
sion, but we chose to use the MDI, as this instrument 
is widely recognized in general practice in Denmark. 
ASS is the most frequently used anxiety scale in Danish 
general practice. We could have used other instruments 
such as the Beck Anxiety Index (BAI), State-Trait Anxi-
ety Inventory (STAI) or Hospital Anxiety and Depres-
sion Scale (HADS) [46] to measure anxiety symptoms, 
but the ASS was chosen, because this tool is recom-
mended by the Danish College of General Practitioners 
[47]. The MDI and ASS showed good internal consist-
ency in our study, with Cronbach’s alpha values of 0.84 
and 0.80, respectively. None of the scales can be used 
for diagnostic use and their psychometric properties 
do not allow for advanced sub-analysis. We, there-
fore, only used them to classify the women into robust 
groups.

In this study, there was almost complete data from 
those who had agreed to participate, and there were 
few exclusion criteria for participating. However, some 
selection bias may affect the representativeness of par-
ticipants. Women not speaking Danish are likely to be 
underrepresented as all questionnaires were in Dan-
ish. We sampled GPs from two representative regions 
of Denmark, including urban and rural areas, as well as 
areas with low and high social status and income. This 
strengthens the geographical and socioeconomic rep-
resentation, but the GPs could choose not to partici-
pate, and the participating GPs might not have asked all 
eligible women [48]. While this selection bias may have 
affected estimates of prevalence, it is less likely to have 
affected the associations investigated.

For the analysis, infant crying was dichotomized into 
“crying problems” or “no crying problems” though the 
women’s answers where given on a 3 point scale (major 
problem, minor problem, no problem). We chose this 
dichotomization because the distinction between major 
and minor problems was undefined. Joining the two 
problematic groups also made sense for statistical rea-
sons because the group with major problems was too 
small for robust statistical analysis.

We did not control for maternal postpartum mental 
health when analyzing the data. We were interested in 
investigating whether mental problems in pregnancy 
could be an early predictor of crying problems postpar-
tum. A previous study has shown, that women in our 
study group had depressive symptoms on and off during 
pregnancy and postpartum [49]. Controlling for symp-
toms postpartum would therefore lead to overcompensa-
tion with respect to our research question in the present 
study.
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Interpretation of results in relation to other studies
The prevalence of infant crying problems in our study 
was 18.1%, which is comparable to findings in the litera-
ture, where crying problems are described as involving 
5–25% of  infants depending on the definitions [16, 50, 
51].

In accordance with our findings a systematic review 
from 2018 found strong and consistent evidence for a 
relationship between maternal depression/anxiety post-
partum and excessive crying [24]. Infant crying problems 
may cause or worsen postpartum depression [52–54], 
creating a vicious circle, where depressive symptoms 
and infant crying may reinforce each other. An increas-
ing number of studies have demonstrated that maternal 
mental health may influence the child’s neuro-behavioral 
functioning and development [55–57], including emo-
tional regulations, temperament, and crying [58–61], but 
studies on this subject are still limited, and investigated 
variables and time points through pregnancy and post-
partum differ.

The above review [24] also found that any association 
between infant crying problems and the mother’s symp-
toms before birth was less well-established. Our study 
tries to fill this gap. A few other studies have investigated 
maternal depression and anxiety in pregnancy and infant 
crying problems. They have likewise found associations 
between depressive symptoms during pregnancy and 
excessive crying [29, 30, 32, 35], and associations between 
symptoms of anxiety during pregnancy and excessive 
crying [17, 30, 33]. The studies were performed as pro-
spective cohort studies, but only one of them repeated 
the questions throughout the pregnancy and postpartum, 
whereas most of them collected maternal information at 
only one point during pregnancy. Except for one study 
[35], none of the studies divided the women into different 
groups depending on severity of depressive symptoms, 
but chose one cut-off value when separating the group of 
women with depressive symptoms from women without.

One study from 1993 did not find any association 
between prepartum maternal mood and infant crying 
at 6 weeks [31]. That study’s method differed from ours 
by using a general questionnaire (the General Health 
Questionnaire (GHQ)) which was designed to meas-
ure nonpsychotic psychiatric disorders, and by divid-
ing mothers into groups of different patterns of distress 
and not by severity/amount of depressive or anxiety 
symptoms.

Mechanisms that link mental symptoms during preg-
nancy to infant crying problems can only be speculative, 
but recent studies have found a link between prenatal 
maternal depression and infant outcomes via maternal 
inflammatory cytokine levels and cortisol, suggesting 

that biological factors already in pregnancy may influ-
ence infant outcomes after birth [59, 60, 62].

Our analyses do not conclude that depressive symp-
toms and anxiety symptoms during pregnancy are the 
sole driver of having a child with crying problems; most 
probably there are other factors that may be more impor-
tant. Depressive symptoms and anxiety symptoms dur-
ing pregnancy may not be the direct cause of the crying 
problems, but merely an (early) sign of some other under-
lying common cause of both the peripartum symptoms 
and the crying. The symptoms may be used as indicators 
of an increased risk of having a child with crying prob-
lems and may be used as such to target care.

Implications for clinical work
Our findings suggest that both depressive symptoms and 
anxiety symptoms during pregnancy, especially in first 
and third trimesters, are associated with infant crying 
problems after birth. While associations were strongest 
for the highest scores, no clear dose-response relation-
ship was found.

Previous studies have described different challenges 
associated with infant crying problems, including shaken 
baby syndrome, child abuse [6–8], and psychosocial 
problems later in childhood [9–12]. Considering this, 
and the findings from our study, it is worth asking a few 
structured questions about the woman’s mental health 
in the prenatal care consultations. By this, the health-
care system might be able to modify the consequences of 
infant crying problems after birth.

Conclusion
We found that women with depressive symptoms and 
anxiety symptoms before birth are at higher risk of hav-
ing a child with crying problems. Depressive symptoms 
and anxiety symptoms during pregnancy may not be the 
direct cause of the crying problems, but merely an early 
sign of some other underlying common cause of both 
the peripartum symptoms and the crying. The symptoms 
indicate an increased risk of having a child with crying 
problems. Asking the pregnant women about mental 
health may promote early intervention with minimal 
effort.

Abbreviations
ASS: Anxiety symptom scale; BAI: Beck anxiety index; EPDS: Edinburgh 
postnatal depression scale; GHQ: General health questionnaire; GP: General 
practitioner; HADS: Hospital anxiety and depression scale; MDI: Major depres-
sion inventory; STAI: State-trait anxiety inventory.

Acknowledgements
Not applicable.



Page 10 of 11Ölmestig et al. BMC Pregnancy and Childbirth          (2021) 21:777 

Authors’ contributions
TKÖ prepared and wrote the first manuscript of this paper and interpreted the 
results. VS and ARB conducted data cleansing and made the statistical analy-
ses for the study. ARB helped with the graphics. JK helped plan the study and 
had valuable input on the interpretation of results and writing of manuscript. 
RKE is the last author who collected the data for the study, planned the study, 
and had valuable input on the writing of the manuscript. All authors have read 
and approved the final manuscript.

Funding
This study was supported by a grant from the Lundbeck Foundation Denmark 
(no grant number).

Availability of data and materials
The datasets used and analysed during this current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
All procedures were in accordance with the Helsinki II Declaration and Danish 
law. Approval from the Danish Data Protection Agency was obtained (Journal 
nr. 2014-41-3018). According to Danish Law (no 593 of 14th June 2011) studies 
based entirely on data collected from registers and questionnaires do not 
need approval from the ethics committee [63]. All participants gave informed 
consent before inclusion, and they could withdraw their consent at any time 
in the study process.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 30 May 2021   Accepted: 25 October 2021

References
	1.	 Alvarez M, St J-RI. Infant fussing and crying patterns in the first year in 

an urban community in Denmark. Acta Paediatr. 1996;85(4):463–6.
	2.	 Forsyth BW, Leventhal JM, McCarthy PL. Mothers’ perceptions of prob-

lems of feeding and crying behaviors. A prospective study. Am J Dis 
Child. 1985;139(3):269–72.

	3.	 St James-Roberts I, Halil T. Infant crying patterns in the first year: 
normal community and clinical findings. J Child Psychol Psychiatry. 
1991;32(6):951–68.

	4.	 Botha E, Joronen K, Kaunonen M. The consequences of having an 
excessively crying infant in the family: an integrative literature review. 
Scand J Caring Sci. 2019;33(4):779–90.

	5.	 Hestbaek L, Jorgensen A, Hartvigsen J. A description of children and 
adolescents in Danish chiropractic practice: results from a nationwide 
survey. J Manip Physiol Ther. 2009;32(8):607–15.

	6.	 Frodi AM. Contribution of infant characteristics to child abuse. Am J 
Ment Defic. 1981;85(4):341–9.

	7.	 Singer JI, Rosenberg NM. A fatal case of colic. Pediatr Emerg Care. 
1992;8(3):171–2.

	8.	 Barr RG, Trent RB, Cross J. Age-related incidence curve of hospitalized 
shaken baby syndrome cases: convergent evidence for crying as a trig-
ger to shaking. Child Abuse Negl. 2006;30(1):7–16.

	9.	 Smarius LJ, Strieder TG, Loomans EM, Doreleijers TA, Vrijkotte TG, 
Gemke RJ, et al. Excessive infant crying doubles the risk of mood and 
behavioral problems at age 5: evidence for mediation by maternal 
characteristics. Eur Child Adolesc Psychiatry. 2017;26(3):293–302.

	10.	 Hemmi MH, Wolke D, Schneider S. Associations between problems 
with crying, sleeping and/or feeding in infancy and long-term 
behavioural outcomes in childhood: a meta-analysis. Arch Dis Child. 
2011;96(7):622–9.

	11.	 Valla L, Småstuen MC, Andenæs R, Misvær N, Olbjørn C, Helseth S. 
Association between colic and sleep problems in infancy and subse-
quent development, emotional and behavioral problems: a longitudi-
nal study. BMC Pediatr. 2021;21(1):1–8.

	12.	 Olsen AL, Ammitzbøll J, Olsen EM, Skovgaard AM. Problems of feeding, 
sleeping and excessive crying in infancy: a general population study. 
Arch Dis Child. 2019;104(11):1034–41.

	13.	 Wessel MA, Cobb JC, Jackson EB, Harris GS Jr, Detwiler AC. Par-
oxysmal fussing in infancy, sometimes called colic. Pediatrics. 
1954;14(5):421–35.

	14.	 Zwart P, Vellema-Goud MG, Brand PL. Characteristics of infants admitted 
to hospital for persistent colic, and comparison with healthy infants. Acta 
Paediatr. 2007;96(3):401–5.

	15.	 Reijneveld SA, Brugman E, Hirasing RA. Excessive infant crying: the impact 
of varying definitions. Pediatrics. 2001;108(4):893–7.

	16.	 Lucassen PL, Assendelft WJ, van Eijk JT, Gubbels JW, Douwes AC, van 
Geldrop WJ. Systematic review of the occurrence of infantile colic in the 
community. Arch Dis Child. 2001;84(5):398–403.

	17.	 Canivet C, Hagander B, Jakobsson I, Lanke J. Infantile colic--less common 
than previously estimated? Acta Paediatr. 1996;85(4):454–8.

	18.	 Kaley F, Reid V, Flynn E. The psychology of infant colic: a review of current 
research. Infant Ment Health J. 2011;32(5):526–41.

	19.	 Cirgin Ellett ML. What is known about infant colic? Gastroenterol Nurs. 
2003;26(2):60–5.

	20.	 Loughman A, Quinn T, Nation ML, Reichelt A, Moore RJ, Van TTH, et al. 
Infant microbiota in colic: predictive associations with problem crying 
and subsequent child behavior. J Dev Orig Health Dis. 2021;12(2):260–70.

	21.	 Petzoldt J, Wittchen HU, Einsle F, Martini J. Maternal anxiety versus 
depressive disorders: specific relations to infants’ crying, feeding and 
sleeping problems. Child Care Heal Dev. 2016;42(2):231–45.

	22.	 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(5):395–424.

	23.	 Räihä H, Lehtonen L, Huhtala V, Saleva K, Korvenranta H. Excessively cry-
ing infant in the family: mother-infant, father-infant and mother-father 
interaction. Child Care Health Dev. 2002;28(5):419–29.

	24.	 Petzoldt J. Systematic review on maternal depression versus anxiety in 
relation to excessive infant crying: it is all about the timing. Arch Womens 
Ment Heal. 2018;21(1):15–30.

	25.	 Korja R, Nolvi S, Grant KA, McMahon C. The relations between maternal 
prenatal anxiety or stress and Child’s early negative reactivity or self-regu-
lation: a systematic review. Child Psychiatry Hum Dev. 2017;48(6):851–69.

	26.	 Caparros-Gonzalez RA, De La T-LA, Romero-Gonzalez B, Quesada-Soto 
JM, Alderdice F, Peralta-Ramírez MI. Stress during pregnancy and the 
development of diseases in the offspring: a systematic-review and Meta-
analysis, vol. 97: Midwifery. Churchill Livingstone; 2021. p. 102939.

	27.	 Clifford TJ, Campbell MK, Speechley KN, Gorodzinsky F. Infant colic: 
empirical evidence of the absence of an association with source of early 
infant nutrition. Arch Pediatr Adolesc Med. 2002;156(11):1123–8.

	28.	 Petzoldt J, Wittchen HU, Wittich J, Einsle F, Hofler M, Martini J. Maternal 
anxiety disorders predict excessive infant crying: a prospective longitudi-
nal study. Arch Dis Child. 2014;99(9):800–6.

	29.	 Sondergaard C, Olsen J, Friis-Hasche E, Dirdal M, Thrane N, Sorensen HT. 
Psychosocial distress during pregnancy and the risk of infantile colic: a 
follow-up study. Acta Paediatr. 2003;92(7):811–6.

	30.	 Bolten MI, Fink NS, Stadler C. Maternal self-efficacy reduces the impact of 
prenatal stress on infant’s crying behavior. J Pediatr. 2012;161(1):104–9.

	31.	 Miller AR, Barr RG, Eaton WO. Crying and motor behavior of six-week-old 
infants and postpartum maternal mood. Pediatrics. 1993;92(4):551–8.

	32.	 Van Den Berg MP, Van Der Ende J, Crijnen AAM, Jaddoe VWV, Moll HA, 
Mackenbach JP, et al. Paternal depressive symptoms during pregnancy 
are related to excessive infant crying. Pediatrics. 2009;124(1):96–103.

	33.	 Canivet CA, Ostergren PO, Rosen AS, Jakobsson IL, Hagander BM. Infantile 
colic and the role of trait anxiety during pregnancy in relation to psycho-
social and socioeconomic factors. Scand J Public Heal. 2005;33(1):26–34.

	34.	 Wurmser H, Rieger M, Domogalla C, Kahnt A, Buchwald J, Kowatsch M, 
et al. Association between life stress during pregnancy and infant crying 
in the first six months postpartum: a prospective longitudinal study. Early 
Hum Dev. 2006;82(5):341–9.



Page 11 of 11Ölmestig et al. BMC Pregnancy and Childbirth          (2021) 21:777 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	35.	 Zuckerman B, Bauchner H, Parker S, Cabral H. Maternal depressive symp-
toms during pregnancy, and newborn irritability. J Dev Behav Pediatr. 
1990;11(4):190–4.

	36.	 Kurth E, Spichiger E, Cignacco E, Kennedy HP, Glanzmann R, Schmid M, 
et al. Predictors of crying problems in the early postpartum period. J Obs 
Gynecol Neonatal Nurs. 2010;39(3):250–62.

	37.	 Ertmann RK, Nicolaisdottir DR, Kragstrup J, Siersma V, Lutterodt MC, Bech 
P. Physical discomfort in early pregnancy and postpartum depressive 
symptoms. Nord J Psychiatry. 2019;73(3):200–6.

	38.	 Bech P. Appendix 4a: Major Depression Inventory. In: Konradsen J, editor. 
Clinical Psychometrics. 1st ed. Chichester: Wiley; 2012. p. 148–53.

	39.	 Nielsen MG, Ornbol E, Vestergaard M, Bech P, Christensen KS. The con-
struct validity of the major depression inventory: a Rasch analysis of a 
self-rating scale in primary care. J Psychosom Res. 2017;97:70–81.

	40.	 Bech P, Timmerby N, Martiny K, Lunde M, Soendergaard S. Psychometric 
evaluation of the major depression inventory (MDI) as depression severity 
scale using the LEAD (longitudinal expert assessment of all data) as index 
of validity. BMC Psychiatry. 2015;15:190.

	41.	 Bech P. Appendix 5b: Anxiety Symptoms Scale (ASS). In: Konradsen J, edi-
tor. Clinical Psychometrics. 1st ed. Chichester, West Sussex: Wiley; 2012. p. 
160–1.

	42.	 St James-Roberts I, Hurry J, Bowyer J. Objective confirmation of cry-
ing durations in infants referred for excessive crying. Arch Dis Child. 
1993;68(1):82–4.

	43.	 Kurth E, Kennedy HP, Spichiger E, Hosli I, Stutz EZ. Crying babies, 
tired mothers: what do we know? A systematic review. Midwifery. 
20011;27(2):187–94.

	44.	 Smith-Nielsen J, Matthey S, Lange T, Vaever MS. Validation of the 
Edinburgh postnatal depression scale against both DSM-5 and ICD-10 
diagnostic criteria for depression. BMC Psychiatry. 2018;18(1):393.

	45.	 Hewitt CE, Gilbody SM, Mann R, Brealey S. Instruments to identify 
post-natal depression: which methods have been the most extensively 
validated, in what setting and in which language? Int J Psychiatry Clin Pr. 
2010;14(1):72–6.

	46.	 Julian LJ. Measures of anxiety: State-Trait Anxiety Inventory (STAI), Beck 
Anxiety Inventory (BAI), and Hospital Anxiety and Depression Scale-
Anxiety (HADS-A). Arthritis Care Res. 2011;63(Suppl 1) 0 11:S467–72.

	47.	 Dansk Selskab for Almen Medicin. Angsttilstande - DSAM Vejledninger 
2007. https://​vejle​dning​er.​dsam.​dk/​angst/?​mode=​visKa​pitel​&​cid=​46&​
gotoC​hapter=​48. Assessed 14 Oct 2021.

	48.	 Ertmann RK, Nicolaisdottir DR, Kragstrup J, Siersma V, Overbeck G, Wilson 
P, et al. Selection bias in general practice research: analysis in a cohort of 
pregnant Danish women. Scand J Prim Health Care. 2020;38(4):464–72.

	49.	 Ertmann RK, Lyngsøe BK, Nicolaisdottir DR, Kragstrup J, Siersma V. Mental 
vulnerability before and depressive symptoms during pregnancy and 
postpartum: a prospective population-based cohort study from general 
practice. Nordic journal of psychiatry. Nord J Psychiatry. 2021.

	50.	 Wolke D, Bilgin A, Samara M. Systematic review and Meta-analysis: 
fussing and crying durations and prevalence of colic in infants. J Pediatr. 
2017;185:55–61.e4.

	51.	 Banks JB, Rouster AS, Chee J. Colic. Encycl Infant Early Child Dev. 
2021;1–3:318–22.

	52.	 Vik T, Grote V, Escribano J, Socha J, Verduci E, Fritsch M, et al. Infantile 
colic, prolonged crying and maternal postnatal depression. Acta Paediatr. 
2009;98(8):1344–8.

	53.	 Barr RG, Fairbrother N, Pauwels J, Green J, Chen M, Brant R. Maternal frus-
tration, emotional and behavioural responses to prolonged infant crying. 
Infant Behav Dev. 2014;37(4):652–64.

	54.	 Howell EA, Mora P, Leventhal H. Correlates of early postpartum depressive 
symptoms. Matern Child Heal J. 2006;10(2):149–57.

	55.	 DiPietro JA, Hilton SC, Hawkins M, Costigan KA, Pressman EK. Maternal 
stress and affect influence fetal neurobehavioral development. Dev 
Psychol. 2002;38(5):659–68.

	56.	 Monk C, Myers MM, Sloan RP, Ellman LM, Fifer WP. Effects of women’s 
stress-elicited physiological activity and chronic anxiety on fetal heart 
rate. J Dev Behav Pediatr. 2003;24(1):32–8.

	57.	 Buitelaar JK, Huizink AC, Mulder EJ, de Medina PG, Visser GH. Prenatal 
stress and cognitive development and temperament in infants. Neuro-
biol Aging. 2003;24(Suppl 1):S53–60 discussion S67-8.

	58.	 Wadhwa EPDPD, Glynn LM, Schetter CD, Curt A, Sandman NS. Prenatal 
Maternal Anxiety and Depression Predict Negative Behavioral Reactivity 
in Infancy. INFANCY Lawrence Erlbaum Assoc Inc. 2004;6(3):319–31.

	59.	 Gustafsson HC, Sullivan EL, Nousen EK, Sullivan CA, Huang E, Rincon 
M, et al. Maternal prenatal depression predicts infant negative affect 
via maternal inflammatory cytokine levels. Brain Behav Immun. 
2018;73:470–81.

	60.	 Werner E, Zhao Y, Evans L, Kinsella M, Kurzius L, Altincatal A, et al. Higher 
maternal prenatal cortisol and younger age predict greater infant reactiv-
ity to novelty at 4 months: an observation-based study. Dev Psychobiol. 
2013;55(7):707–18.

	61.	 Davis EP, Glynn LM, Schetter CD, Hobel C, Chicz-Demet A, Sandman CA. 
Prenatal exposure to maternal depression and cortisol influences infant 
temperament. J Am Acad Child Adolesc Psychiatry. 2007;46(6):737–46.

	62.	 Baibazarova E, van de Beek C, Cohen-Kettenis PT, Buitelaar J, Shelton 
KH, van Goozen SH. Influence of prenatal maternal stress, maternal 
plasma cortisol and cortisol in the amniotic fluid on birth outcomes 
and child temperament at 3 months. Psychoneuroendocrinology. 
2013;38(6):907–15.

	63.	 The Danish Ministry of Health. Lov om videnskabsetisk behandling af 
sundhedsvidenskabelige forskningsprojekter. 2011. https://​www.​retsi​
nform​ation.​dk/​eli/​lta/​2011/​593. Assessed 20 Jun 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://vejledninger.dsam.dk/angst/?mode=visKapitel&cid=46&gotoChapter=48
https://vejledninger.dsam.dk/angst/?mode=visKapitel&cid=46&gotoChapter=48
https://www.retsinformation.dk/eli/lta/2011/593
https://www.retsinformation.dk/eli/lta/2011/593

	Infant crying problems related to maternal depressive and anxiety symptoms during pregnancy: a prospective cohort study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Material and methods
	Design
	Setting
	Population
	Data collection
	Measures
	Infant crying problems
	Depressive symptoms during pregnancy and postpartum
	Anxiety symptoms during pregnancy and postpartum

	Statistical analyses

	Results
	Discussion
	Limitations and strengths
	Interpretation of results in relation to other studies
	Implications for clinical work

	Conclusion
	Acknowledgements
	References


