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Review Paper: 
Parental Factors Affecting the Incidence of Infantile Colic: 
A Systematic Review

Context: Infantile Colic (IC) is an essential problem in infancy that is influenced by factors related 
to infants and parents. The parental factors associated with colic have not been comprehensively 
assessed. 

Objectives: The present systematic review was conducted to investigate the parental factors 
affecting the incidence of IC.

Data Sources: Databases, including PubMed, Web of Science, Scopus, Science Direct, Google 
scholar, as well as Scientific Information Database (SID), and Magiran (Iranian websites) were 
searched to identify all eligible papers concerning parental factors affecting infantile CI. The 
registration number of this study was CRD42020163518 in the PROSPERO database.

Study Selection: A total of 423 relevant articles published up to the end of December 2019 
were assessed. The selected articles were screened based on duplicated, eligibility criteria, and 
quality appraisal. The main inclusion criteria were observational studies and articles in Persian 
and English languages.

Data Extraction: The Mesh keywords and Boolean operators included (“risk factors” OR “causality”) 
AND (“parents” OR “fathers” OR “mothers”) AND (“infant”) AND (“colic”). Consequently, 18 papers 
were thoroughly studied and the related data were extracted. Two researchers independently 
performed the data extraction and quality assessment based on the STROBE checklist from the 
observational studies. The information of selected studies was recorded in a table, i.e. consisted 
of authors’ names, purpose, design, population, and main results.

Results: Final articles consisted of 10 prospective, 6 cross-sectional, and 2 case-control studies. 
Eventually, the effective factors were placed in 6 categories, as follows: psychological factors, 
physical factors, taking medications, perinatal factors, family’s socioeconomic status, and 
maternal diet. The most important characteristics predisposing to IC were parental depression, 
anxiety, smoking, maternal history of migraine, young age, primiparity, low family support, 
high socioeconomic status, high-risk pregnancies, and delivery, taking antibiotics, as well as the 
consumption of celery, onions, and bananas.

Conclusions: Various parental factors affect the incidence of colic. Identifying these risk factors 
and accurate planning can be beneficial in the prevention and treatment of IC.
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1. Context

nfantile Colic (IC) is a prevalent disease in early 
infancy that can present significant adverse ef-
fects on infants and their families (1). IC refers 
to uncontrollable crying for more than 3 hours a 
day, 3 days per week, and 3 consecutive weeks 
(2). This behavioral phenomenon (i.e. crying & 

restlessness) usually manifests at the age of 4-16 weeks 
with the peak of incidence in 6 weeks of age. The preva-
lence of IC was reported to be 15%-30%. Besides, it is 
more common in families experiencing childcare for the 
first time (3-5). They not only have periods of abdominal 
pain, excessive crying, and insomnia in early infancy but 
also may experience behavioral and mood disorders, 
hyperactivity, and migraine at older ages (6, 7). Addi-
tionally, uncontrollable crying causes stress and anxiety 
in parents and can even impose the risk of abuse on the 
infant (8). Despite extensive research, the main cause 
of IC remains unknown; various factors in the infant, 
such as insufficient neurodevelopment, Gastrointestinal 
Tract (GIT) disease (the inflammation & imbalance of in-
testinal flora), and the psychosocial problems of parents 
have been associated with IC (9, 10). A closer look at 
the classification of IC risk factors reveals that a num-
ber of them are related to infants and others to parents. 
Parental characteristics, such psychological status, and 
maternal diet were assessed in different studies with 
controversy in the obtained data (11-13). 

Identifying parental risk factors is of high significance; 
a number of these characteristics can be prevented by 
education and require no pharmacotherapy. Therefore, 
these factors can reduce or eliminate with precise plan-
ning even during pregnancy. For example, the swallow-
ing of air due to improper breastfeeding techniques 
exacerbates IC symptoms. Accordingly, this issue can be 
relieved through teaching the correct techniques by the 
medical staff. However, infant-related factors, such as the 
conditions of intestinal microbial flora require probiotic 
(containing beneficial bacteria) administration (14, 15).

Recent review studies on IC revealed that researchers put 
more emphasis on treatment, especially using probiotics, 
and pay less attention to the role of the parental factors 
on IC. Our search also leads to no comprehensive review 
study that assessed different parental risk factors on IC in-
cidence. Therefore, conducting a review study focusing on 
parental risk factors that systematically collects informa-
tion from reliable scientific databases was necessary.

The present study was conducted to investigate related 
parental risk factors affecting IC incidence. The Population, 

Intervention, Comparison, and Outcome (PICO) criterion 
was used to clarify the goal and select appropriate studies 
for this review. Accordingly, the study population was par-
ents (mother, father, or both) of infants with colic. IC was 
defined based on Wesel (the rule of three), Rome III and 
IV criteria, or referrals to physicians due to excessive crying 
and the lack of other physical problems. The intervention 
was not applicable for this review study and only observa-
tional studies were evaluated. Furthermore, comparisons 
were conducted between the parents of infants with colic 
and controls in prospective and case-control as well as 
cross-sectional studies (if there was a control group). The 
relevant outcome was considered the studies that have 
examined parental factors on IC incidence.

2. Evidence Acquisition 

We searched major databases, such as PubMed, Web 
of Science, Scopus, Science Direct, Google Scholar (the 
first 100 articles), as well as Scientific Information Data-
base (SID) and Magiran (Iranian websites) after selecting 
the relevant keywords based on Medical Subject Heading 
(MESH). For example, we used the following search strat-
egy in PubMed database: “((parents(MeSH Terms)) OR 
(mothers(MeSH Terms))) OR (fathers(MeSH Terms)) AND 
(causality(MeSH Terms)) OR (risk factors(MeSH Terms)) 
AND colic(MeSH Terms) AND infant(MeSH Terms)”.

The PRISMA checklist was applied to retrieve the final 
articles (Figure 1). The inclusion criteria were as fol-
lows: Observational studies (case-control, prospective, 
& cross-sectional); English or Persian language articles; 
IC was defined based on Wessel’s criteria and Rome III 
and IV criteria, or visiting a physician due to the exces-
sive crying of the infant; parental factors affecting IC, i.e. 
discussed and separately presented in study results, and 
the availability of the full text of the articles. The exclu-
sion criteria included experimental, letter to the edi-
tor, and review studies. No time limitation was consid-
ered for searching in databases. The systematic review 
registration number in the International Prospective 
Registration of Systematic Reviews (PROSPERO) was 
CRD42020163518.

A total of 423 articles were selected from the data-
bases and transferred to the Endnote. Next, duplicate 
(n=21) and non-relevant articles were removed (n=350). 
The abstracts of the remaining articles were reviewed 
in terms of study design and the availability of full text, 
where 16 articles were omitted in this step. The full texts 
of the selected articles were assessed according to the 
clarification of IC definition, parental results, and quality 
assessment by two researchers; subsequently, 23 arti-
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cles were excluded (Figure 1). Finally, the data of 18 pa-
pers, including the names of the authors, year, country, 
the purpose of the study, the number of parents partici-
pating in the study, and the main results were recorded 
in Table 1. Additionally, the main detected risk factors 
were listed in Table 2.

The compliance of studies with the inclusion and exclu-
sion criteria was evaluated by two researchers (MSc in 
nursing) and consulting with a statistician. Besides, the 
quality of articles was checked by the STROBE checklist 
(Table 3). This checklist includes 22 items and is suggest-
ed for the quality promotion of observational studies. 
Some items of this checklist are study design, sample se-
lection, data collection, analysis, and potential bias (16). 
The discrepancy for each item was resolved through a 
scientific discussion between two researchers. Papers 
that received scores above the average were included 
for data extraction. No articles were not excluded due 
to quality appraisal.

3. Results

Eighteen articles with a total sample size of 13523 (in-
fants’ parents) were selected; accordingly, their results 
were extracted, including 10 prospective, 6 cross-sec-
tional, and 2 case-control studies. The databases were 
searched for articles published at any time up to the end 
of December 2019. Among the studies, 5(27.77%) were 
from Turkey, 3(16.66%) from Sweden, 3(16.66%) from 
the United States, 3(16.66%) from the Netherlands, 
2(11.11%) from Denmark, and 2(11.11%) from Iran. The 
data of the conducted studies are summarized in Table 1 
based on the objectives, sample size, and results. Even-
tually, the effective factors were placed in 6 categories, 
as follows: psychological factors; physical factors; peri-
natal factors; family socioeconomic status; the type 
of diet, and taking medications. These factors are de-
scribed in detail in the discussion section (Table 2).

4. Discussion

The present systematic review examined the parental 
factors influencing IC incidence. To facilitate the descrip-
tion of the results, we divided them into 6 categories, 
as follows: psychological, physical, and perinatal factors, 
family socioeconomic status, maternal diet, and taking 
medications, i.e. discussed below.

In this category, studies have mostly focused on mater-
nal depression and anxiety during pregnancy and after 
childbirth (13, 17-20). Both of them are considered de-
structive factors in mother-infant interaction and even 

affect the parents’ relationship with each other (21). 
Depressed mothers pay less attention to hygiene, in-
cluding washing their hands before breastfeeding; thus, 
the germs can be transferred to the infant’s GIT during 
feeding and cause changes in the normal GIT flora (22). 
This alteration is considered a contributing factor for 
IC, and probiotic prescription is a relevant therapeutic 
strategy (23). In one study, paternal depression was as-
sociated with IC (24). The father can influence the devel-
opment of IC indirectly by interacting with the mother 
during pregnancy; as well as directly after childbirth by 
lowering the father-infant interaction and not paying at-
tention to its needs (25).

Another study also found that maternal self-efficacy 
in breastfeeding is associated with the incidence of IC. 
This is because of high maternal anxiety and incorrect 
breastfeeding technique (swallowing large amounts of 
air by the infant during breastfeeding and not taking the 
infant’s burp) (26, 27).

In this category, most studies have concentrated on 
the effect of migraine and smoking (28-31). An infant 
who is born to a mother with migraine is hereditarily 
more prone to IC. The brains of such infants are more 
sensitive to environmental stimuli and manifest this 
sensitivity in the form of excessive crying (32). IC is rec-
ognized to be associated with the development of mi-
graine in older ages (6). 

Moreover, maternal smoking presents various effects 
on the infant. Tobacco metabolites transmit through the 
placenta during pregnancy and post-birth by exclusive 
breastfeeding or secondhand smoke from the environ-
ment. As a result, motilin hormone levels are increased 
in the infant’s GIT; subsequently, it increases its motility 
and leads to abdominal pain (33, 34). Maternal anxiety 
affects fetal blood circulation during pregnancy and can 
lead to decreased infant neuronal development and dis-
turb the mother-infant interaction (35). In this category, 
other factors, such as young maternal age (17, 18, 29), the 
experience of the first child (35), and failure to breastfeed 
(26) were classified. These make the mother incapable 
of fully managing the infant. For example, if the correct 
technique of breastfeeding is observed, it can protect the 
infant against colic (20, 36). In this regard, Kheirkhah et 
al. suggested that formula feeding increased the risk of 
IC, compared to exclusive breastfeeding (37). 

High Body Mass Index (BMI) (over 25 kg/m2) in pre-
pregnancy (28) and vitamin B12 deficiency (13) are 
also risk factors for IC. Mothers with high BMI are less 
inclined to interact with their infants (38). They also 
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Table 1. The details of the explored papers

Authors, Years, Country Study Design Objectives Case Group(N) Control Group(N) Results

Güngör et al. (2019),
Turkey (20) Cross-sectional

The effects of maternal 
depression and other 

factors on IC
100 mothers 50

mothers

Protective factors (PF): exclu-
sively breast milk feeding in 

the first 6 months
Risk factors (RF): maternal 

depression, maternal antibi-
otic use in the first week after 

childbirth

Gelfand et al. (2019),
U.S.A (31) Cross-sectional The correlation between 

parental migraine and IC

300 mothers 
with migraine

527 mothers with-
out migraine

RF: maternal migraine
123 fathers 

with migraine
469 fathers with-

out migraine

Aktas et al. (2019),
Turkey (26) Cross-sectional

The correlation between 
maternal breastfeeding 
self-efficacy, breastfeed-
ing success and breast 

milk amount and IC

154 mothers with IC
RF: maternal low breast-
feeding self-efficacy and 

breastfeeding success

Alexander et al. (2017),
U.S.A (12) Prospective The association between 

IC and maternal support
348

mothers
2643

mothers

PF: high maternal social sup-
port, relationship happiness, 
partner involvement in infant 

care

Aksoy al. (2016),

Turkey (11)
Prospective The effects of maternal 

diet on IC
30

mothers
29

mothers

PF: the consumption of 
protein-rich, grapes, lemons, 

and potatoes 
RF: consumption of bananas

Kaymaz et al. (2015),
Turkey (28) Case-Control

The association between 
maternal prenatal risk 

factors and IC
143 mothers 147

mothers

RF: treatment with iron 
supplementation dur-

ing pregnancy, migraine, 
dysmenorrhea, high pre-

pregnancy body mass index, 
presence of premenstrual 

symptoms

Abacı et al. (2013),
Turkey (19) Cross-sectional

Measuring psychosocial 
status and quality of life 

in mothers with IC

39
mothers

39
mothers

- IC was associated with 
higher maternal depression 

and lower quality of life

Goedhart et al. (2011),
Netherland (13) Prospective

The association between 
maternal vitamin B-12 
and folate serum levels 
and psychological well-
being during pregnancy 

and IC

2921 mothers with B12 RF: low maternal vitamin 
B-12 serum level, high levels 

of psychological problems 
during pregnancy (depres-
sion, anxiety, fear, concern)

2622 mothers with Folat

2911 mothers with psychological 
problems

Van den Berg et al. 
(2009),

Netherland (24)
Prospective

The effects of paternal 
depressive during preg-

nancy on IC
Total: 3555 fathers RF: paternal depressive

Talachian et al. (2008),
Iran (51) Prospective Assessing IC variable 

predictors
65

mothers
256

mothers

- No statistical significance 
was found between type 

of delivery, infant’s feeding 
pattern

Canivet et al. (2008),
Sweden (36) Prospective

The relationship between 
smoking during and after 

pregnancy and IC

186 mothers 
with a smoking 
history during 

pregnancy

1437 mothers 
without smoking 

history during 
pregnancy

RF: maternal smoking in 
pregnancy

PF: exclusive breast-feeding
151 after
childbirth

1474 after child-
birth

Heydarian et al. (2007),
Iran (18) Case-control The role of some mater-

nal risk factors on IC
50

mothers
30

mothers

RF: vaginal delivery, mothers 
aged 20-30 years, anxious 

pregnant women
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have less control over their diet status during the breast-
feeding period. These conditions can accelerate the 
IC incidence. Moreover, maternal vitamin deficiency is 
correlated with IC. Vitamin B12 causes the myelination 
of neurons; infants born to mothers with vitamin B12 
deficiency may encounter a delay in neural system de-

velopment (38). Delayed neural development is among 
the IC development causes.

The type of delivery, pregnancy, labor complications 
and the history of parity were classified in this category 
(17, 18, 39). Previous studies provided conflicting re-
sults concerning the type of delivery; therefore, further 

Authors, Years, Country Study Design Objectives Case Group(N) Control Group(N) Results

Zwart, et al. (2007),
Netherland (39) Cross-sectional

The clinical characteris-
tics of infants with colic 

admitted to hospital

104
mothers

100
mothers

PF: Vaginal delivery
 RF: Complicated 

pregnancy(pre-eclampsia, 
premature labour, vacuum 
or forceps delivery), Stress 

factors (divorce during preg-
nancy, death of a previous 
child, and severe maternal 

disease)

Canivet et al. (2005), 
Sweden (17) Prospective

The effects of maternal 
psychological, psychoso-
cial and socioeconomic 

status on IC

100
mothers

994
mothers

RF: Very young mother 
(17-24 y), not cohabit with 
the husband, high anxiety, 
high educational level with 
demanding work situation

Canivet et al. (2004),
Sweden (35) Prospective

The relationship between 
mother socioeconomic 
and psychosocial condi-

tions and IC

100
mothers

994
mothers

RF: Low instrumental sup-
port, higher socioeconomic 

status, young mother, Being a 
first-time parent, Non-manu-

al occupations

Søndergaard et al. 
(2003),

Denmark (29)
Prospective

The association between 
psychosocial status dur-

ing pregnancy and IC

31
mothers

347
mothers

RF: Under 25y of age, nul-
liparous, living in rented 

accommodation, smoking, 
mothers who were students 

during pregnancy

Søndergaard et al. 
(2001),

Denmark (52)
Prospective 

The association between 
maternal smoking during 

pregnancy and IC

567 mothers 
who smoked 
during preg-

nancy

1253 mothers 
who did not 

smoke during 
pregnancy

RF: Maternal smoking during 
pregnancy and postpartum 

550 after 
childbirth

1038 after child-
birth

Lust et al. (1996),
U.S.A (43) Cross-sectional

The relationship between 
maternal diet and IC 

among exclusively breast-
fed infants

272 mothers
RF: Maternal intake of cruci-

ferous vegetables, cow’s milk, 
onion, and chocolate

Table 2. Effective risk factors on IC

Category Risk Factors

Psychological Parental depression, maternal anxiety, low breastfeeding self-efficacy 

Physical
Maternal with migraine, dysmenorrhea, high body mass index, presence of premenstrual symptoms, 

smoking in pregnancy and the postpartum period, young mother, being first-time parent, low breastfeed-
ing success, low serum maternal vitamin B-12

Perinatal Complicated pregnancy or birth, nulliparous

Family’s socioeconomic status High socioeconomic status, stressful job, high educational degree, student mother, Low family support

Maternal diet The consumption of celery, onion, bananas, intake of cruciferous vegetables, cow’s milk, and chocolate

Taking medication The maternal use of antibiotics, treatment with iron supplementation during pregnancy

Firooz M, et al. Parental Factors and Infantile Colic. J Pediatr Rev. 2021; 9(2):105-114.
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Table 3. Quality assessment of the selected studies based on the STROBE checklist

Item
s 

N
o.

Güngör (2019)

Gelfand (2019)

Aktas (2019)

Alexander (2017)

Aksoy (2016)

Kaym
az (2015)

Abacı (2013)

Goedhart (2011)

Van denerg (2009)

Talachian (2008)

Canivet (2008)

Heydarian (2007)

Zw
art, (2007)

Canivet (2005)

Canivet (2004)

Søndergaard(2003)

Søndergaard(2001)

Lust (1996)

Title/Abstract
1a - + + + + + - - + + - + - - - - + -

1b + + + + + + + + + + + + + + + + + +

Introduction:
2 - + + + + + + + + + + + + + + + + +

Background

Objectives 3 + + + + + + + + + + + - + + + + + +

Methods:
4 - + + + + + + + + + + + - + + + + -

Study Design

Setting 5 + + + + + + + + + + + + + + + + + +

Participants
6a + + + + + + + + + + + + + + + + + +

6b N/A N/A N/A - - + N/A + + + + + + + + + + N/A

Variables 7 + + + + + + + + + + + + + + + + + +

Data sources /
measurement 8 + + + + + + + + + + + + + + + + + +

Bias 9 - + + + - + + - - + - - - - - - - -

Study size 10 - + + + - - - - - + - - - - - - - -

Quantitative 
variables 11 + + + + + + + + + + + + + + + + + +

Statistical meth-
ods

12a + + + + + + + + + + + + + + + + + +

12b + + + + + + + + + + + + + + + + + +

12c - + + + + + + + + + + + + + + + + +

12d + + + + + + + + + + + - - + + + + +

12e + + - + + + - + + + + - - + + + + +

Results: 13a + + + + + + + + + + + + + + + + + +

Participants
13b + + + + + + + + - + + + + + + + + +

13c - + - + - + - - - - - - - - - - - -

Descriptive data

14a + + + + + + + + + + + + + + + + + +

14b + + + + + + + + + + + + + + + + + +

14c N/A N/A N/A + + + N/A + + + + + + + + + + +

Outcome data 15 + + + + - + + + + + + + + + + + + +

Main results

16a + + + + - + + + + + + + + + + + + +

16b + + + + + + + + + + + + + + + + + +

16c N/A N/A N/A + - + N/A + + + + - N/A + + + + N/A

Other analyses 17 + + + + + + + + + + + + + + + + + +

Discussion
18 + + + + + + + + + + + + + - - - - +

Key results

Limitation 19 + + - + - + + + + + + - - + + + + +

Interpretation 20 + + + + + + + + + + + + + + + + + +

Generalizability 21 + + + + + + + + + + + + + + + + + +

Other informa-
tion 22 + + - + - - - + + - + - - + + + + -

Funding
+ Yes; -No; N/A: Not Applicable.
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research is required in this respect (39, 40). In a study 
by Heydarian et al., infants with colic were mostly born 
through Normal Vaginal Delivery (NVD); however, it has 
been cited as a supportive factor via providing the nor-
mal intestinal flora while the infant passes through the 
birth canal (18, 41).

Moreover, high-risk pregnancies (eclampsia & pre-
eclampsia) and delivery (vacuum or preterm delivery) 
have complications for the mother and infant after de-
livery. As a result, the mother-infant emotional relation-
ship is affected and the risk of IC incidence is increased. 
Besides, increased mother parity reduces the risk of IC 
due to further experiences of coping with anxiety, stress 
management, and breastfeeding success (17, 42).

The paternal support of the mother is undoubtedly 
a significant factor that can reduce family anxiety and 
promote interaction with the infant (17). High social 
support of the mother is also considered as a support-
ive factor against IC due to benefiting from the expe-
riences of other mothers (12). Additionally, maternal 

occupational and educational status fell into this cat-
egory. Pregnant women who hold academic degrees, 
are studying in a school, or are involved in intensive and 
stressful jobs have a higher chance of bearing an infant 
with colic due to higher anxiety (17, 29). 

In one study, parental high socioeconomic status was a 
contributing factor to IC (35). They indicated more sen-
sitivity toward their infants and more frequently visited 
physicians’ offices. Furthermore, these parents spend 
extensive time outside the home, which affects their 
interaction with each other as well as with the infant. 

This category is related to “maternal diet” during 
breastfeeding, i.e. investigated in two studies (11, 43). In 
one study, cow milk was found to be effective in the in-
cidence of IC. The protein in cow milk can cause allergy 
and inflammation in the GIT (44). In some studies, a hy-
poallergenic diet and the elimination of cow milk were 
proposed as appropriate options for mothers whose in-
fants experience the signs of atopy (45). 

 

 

 

Records identified through database 
searching  
(n=423) 

Selected as relevant to the review topic  
(n=73) 

 

Articles screened by title and abstract  
(n=52) 

Excluded studies: 

Review and experimental study: 11 

No available full texts: 5 

Included studies based on 
article reference checking: 5 

Full text articles assessed for 
eligibility  

(n=41) 

Studies included in the review 

 (n=18) 

Excluded based on: 

 Mismatch with the inclusion 
criteria: 17 

Other languages: 6 

Duplicates removed: 21 

Not relevant to the review topic: 350 
 

Figure 1. The flowchart of the study selection

Firooz M, et al. Parental Factors and Infantile Colic. J Pediatr Rev. 2021; 9(2):105-114.
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Another study reported that protein intake presented 
a protective role on IC (46); therefore, further research 
in this field is warranted. The consumption of vegetables 
and fruits, such as celery, onions, and bananas (they 
contain derivatives that can be secreted into breast 
milk) causes abdominal cramps and increases the risk of 
IC. Bananas contain indigestible starch; most of which 
is not hydrolyzed in the GIT. Therefore, it causes bloat-
ing in the colon through gas production and eventually 
leads to abdominal pain (34, 47). In addition, chocolate 
consumption in one study was also associated with 
IC, which may be due to the presence of caffeine in its 
composition (30). The relationship between maternal 
diet and IC provided contradictory results in different 
studies; accordingly, further research is needed in this 
field. Overall, it was recommended to not manipulate 
the mother’s diet to reduce IC (48).

In the last category, the results of studies mostly re-
ferred to the maternal use of antibiotics during pregnan-
cy and postpartum (20, 49). Taking antibiotics, changes 
the normal flora of the infant’s GIT, i.e. nourished by 
breast milk. Thus, the disorder in normal microbial flora 
can cause IC (50). Moreover, maternal iron supplement 
uptake during pregnancy was associated with IC in one 
study; however, that was not reported in other studies 
and requires further investigations (28).

This study had some limitations, including the lack of 
accurate definition of IC and medium quality in some 
studies. Furthermore, observational studies were as-
sessed in this research and other types were disregarded. 

5. Conclusion

The present review results suggested that several pa-
rental factors were related to IC incidence. The most 
important factors predisposing to IC were parental de-
pression, anxiety, smoking, maternal migraine, young 
age, primiparity, and low family support. A majority of 
studies focused on the effect of maternal factors on IC 
incidence, and paternal role has been less described. 
These characteristics were classified into 6 categories; 
these factors should be considered in future studies to 
implement appropriate prevention programs. However, 
several factors present conflicting effects on IC and re-
quire properly designed studies in the future.
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