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Background: Head shape problems are common in infancy and early childhood, and thus their early
identification and management can benefit the health of children. This study aimed to investigate pediatric
healthcare professionals’ existing knowledge of children’s head shape abnormalities and their associated effects
in China, providing guidelines for future clinical interventions, training, and interdisciplinary collaboration.
Methods: We conducted a survey among pediatric medical staff, encompassing various age groups, genders,
hospitals, and professional levels. The electronic questionnaire queried respondents’ basic information,
knowledge pertaining to head shape issues, diagnosis and treatment approaches, and the clinical development
status of head shape problems. All surveys and data collection were conducted anonymously.

Results: A total of 214 valid questionnaires were collected. Differences in the level of understanding among
medical staff regarding head shape issues were observed. Medical staff in tertiary care facilities showed the
highest proficiency in diagnosing and treating positional plagiocephaly and cranial asymmetry (P<0.05),
while those in primary care facilities exhibited the lowest competency in diagnosing head shape abnormalities
(P<0.05). Most medical staff had a partial understanding of specific aspects of head shape issues, such as
identifying high-risk individuals (n=144, 67.29%), making diagnoses (n=176, 82.24%), and understanding
the consequences (n=151, 70.56%), with no significant differences across medical facilities of various levels.
Additionally, 99.07% (n=212) of the medical staff believed that head shape measurements should be included
as a routine component of pediatric physical examinations, and 75.23% (n=161) incorporate head shape
assessment as part of their routine physical examination. Furthermore, 91.12% (n=195) of the medical staff
received consultations on children’s head shape issues, with a higher prevalence in secondary and tertiary care
facilities. Finally, 93.97% (n=201) of the participants expressed the need for further education and knowledge
on pediatric head shape, with no significant differences across medical facilities of various levels.
Conclusions: There is a limited understanding among medical personnel in China regarding children’s
head shape issues. Therefore, it is imperative to enhance training and educational initiatives for medical staff in

China, with the goal of enhancing their awareness and knowledge regarding children’s head shape problems.
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Introduction

Cranial morphological abnormalities in infants and young
children, known as head shape problems, are prevalent and
can be observed in the first few months of life. Moreover,
cranial development patterns vary across different
ethnicities, regions, and cultures. A systematic review
conducted in Australia (1) indicated that the prevalence
of oblique head at birth was approximately 8.2%, which
increased to 16% at 6 weeks, 22.1% at 7 weeks, and 19.7%
at 4 months of age. Data from Italy revealed an incidence of
37.8% in infants aged 8 to 12 weeks’ term (2). In Finland,
the prevalence of oblique heads in healthy term infants was
reported to be as high as 46.6% (3). Our study conducted
in China involved sampling 3,406 term infants aged 0 to
6 months, and we found that the incidence of head shape
problems in this population was 56.5% (4). Head shape
problems can stem from various causes, including genetic
mutations, certain adverse embryonic environmental
factors, certain drugs, craniosynostosis, and postural
factors (5-9). Severe cephalic issues can have detrimental
consequences that affect appearance, cognition, vision,
hearing, and chewing ability (10,11). Following the
American Academy of Pediatrics’ recommendation in 1992
to position infants to sleep on their backs, the prevalence of
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* Disparities in understanding children’s head shape exist across
healthcare tiers, with tertiary centers outperforming primary
centers.

® Medical staff show partial comprehension of the essential facets of
pediatric cranial morphology, which is consistent across tiers.

® Nearly all the pediatric medical staff (94%) emphasize the need for
better education on pediatric head shape.

What is known and what is new?

* Head shape problems are common among infants and young
children and require early detection and intervention.

® Our survey revealed deficits among Chinese medical staff in
regarding head shape problems.

What is the implication, and what should change now?

e Targeted interventions, training, and interdisciplinary
collaboration are urgently needed enhance pediatric medical staff’s
understanding of head shape problems in children.

e Initiatives should be implemented to prioritize and support
children’s cranial health and thus improve the outcomes of those
with head shape problems in China.
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head malformations has increased. Consequently, there has
been extensive research on head shape, spanning 40 years in
Europe and the United States (12).

In recent years, China has experienced rapid economic
development, which has led to an improvement in the
quality of life of the population. As a developing country,
China’s research on infant head shape began relatively late.
However, with the increased focus on the health of infants,
there has been a growing awareness of the importance
of head shape. Despite a decade of research (4,13-16) on
infant head shape in China, there is still a need for further
improvement in medical staff’s understanding of children’s
head shape and its impact on health. Projects related
to children’s growth, development, vision, and hearing
screening are being widely implemented (17-21). However,
the examination of head shape has not yet been fully
integrated into these programs. Therefore, the purpose of
this survey study was to assess the current understanding
of Chinese pediatric medical staff regarding children’s
head shape and its associated impacts. This study aims to
contribute to our understanding of the current state and
future development trends in the field of children’s head
health in China. Moreover, it is important to emphasize the
need to raise public awareness of children’s head problems
and foster increased parental attention to these issues
in order to facilitate better outcomes for these children.
We present this article in accordance with the STROBE
reporting checklist (available at https://tp.amegroups.com/
article/view/10.21037/tp-23-396/rc).

Methods
Participants

To ensure early detection of head problems, it is crucial
for pediatric medical staff to possess a solid understanding
of these issues, particularly as it relates to infancy and
early childhood. To assess this level of understanding, our
survey targeted a diverse group of healthcare professionals,
including doctors, nurses, therapists, etc., from a variety
of hospitals across China. These hospitals encompassed
children’s hospitals, maternal and child health hospitals,
and general hospitals, among others. By conducting
this survey among healthcare providers responsible for
delivering medical services to children, we sought to
obtain comprehensively characterize the current practices
and perspectives pertaining to head problems in China’s
pediatric healthcare sector.
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Procedure

Based on previous clinical experience, we developed a
concise, logical, and scientific questionnaire on head shape
issues. To enhance the relevance and reliability of our
survey, we conducted a focus group discussion with a panel
of experts prior to developing our survey questions. The
panel consisted of five professionals from three different
hospitals, each with more than 5 years of experience in the
field of child care. Their feedback was crucial in refining our
survey questions, ensuring that they were both scientifically
rigorous and relevant to our research objectives. The
questionnaire, administered online, consisted of three
themes: (I) participant’s basic information, including age,
years of clinical practice, hospital grade, hospital type,
and specialization; (II) participant’s knowledge of head
shape problems, including on topics related to flat head
syndrome, oblique cephalometry, craniosynostosis, high-
risk groups, diagnosis, consequences, and treatment; and
(IIT) participant’s current clinical work and attitude toward
continued learning of head shape problems.

The online questionnaire network collected feedback
information, ensuring a 100% collection of valid
questionnaires. The results were exported and the data
analyzed. The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). This study was
approved by the Ethics Committee of the Second Affiliated
Hospital of the Army Medical University (approval No.
2021-044-01). Written consents were obtained from the
medical staff before participation in this study.

Statistical analysis

Descriptive statistical analysis was conducted to summarize
the demographic data of the participants and responses to
the questions related to head shape problems. To compare
the differences in the understanding of the head shape
problem across different variables, the Pearson chi-squared
or Fisher exact test was employed. A significance level of
P<0.05 was used to determine statistical significance.

When evaluating the comprehension of a problem
among hospital staff using a weighted average method,
scores were allocated as follows: no understanding (f1), 0
points; partial understanding (f2), 1 point; and complete
understanding (f3), 2 points. The qualitative data were
then converted into quantitative data using the weighted
JiEX LR X, + f*

2

Following this, the data were analyzed using one-way

average method as follows: Mean= i=123T
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analysis of variance (ANOVA).

Results
Demographic characteristics of medical personnel

A total of 215 questionnaires were collected from medical
staff in 14 provinces across China between January 1,
2022, and March 1, 2022. One questionnaire, which was
completed by a customer service staff member of a medical
institution, was excluded from the analysis. Table I presents
a summary of the demographic data of the participating
medical personnel, including age, length of service, nature
and grade of work unit, and field of specialization.

Regarding clinical experience, the majority of
respondents had extensive work experience, with 162
(75.7%) reporting more than 5 years of service. The largest
proportion of respondents (n=68, 31.78%) fell into the 10-
20 years of working experience category. The respondents
represented various hospital levels, with 17 (7.94%) from
primary hospitals, 96 (44.86%) from district and county
hospitals, and 101 (47.2%) from hospitals at the provincial
level or above.

The respondents also worked in different types of
hospitals, including 17 (7.94%) from community hospitals,
116 (54.21%) from general hospitals, 65 (30.37%)
from maternity and children’s hospitals, 11 (5.14%)
from children’s specialist hospitals, and 5 (2.34%) from
rehabilitation hospitals. In terms of specialization, the
medical staff covered various areas of pediatrics, with 82
(38.32%) engaged in child healthcare, 81 (37.85%) in
pediatric medicine, 22 (10.28%) in neonatal medicine, 16
(7.48%) in pediatric rehabilitation, 2 (0.93%) in pediatric
surgery, and 11 (5.14%) in general medicine.

Understanding of bead shape problems among medical
personnel

Our study explored medical personnels’ comprehension of
issues related to the occurrence, diagnosis, consequences
(1able 2), and treatment (Zable 3) of cranial morphological
abnormalities. Our findings revealed that the overall
understanding of cephalic abnormalities among medical
personnel was moderate, as evidenced in 7able 2. Notably,
staff’s grasp of craniosynostosis (22.90%, n=49) exceeded
that of flat head syndrome (10.75%, n=23) and oblique
cephalometry (12.62%, n=27). Furthermore, the knowledge
of medical staff regarding craniosynostosis closure, flat
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Table 1 Characteristics of the 214 medical staff in our survey

Characteristic Participants, n (%)

Age
<25 years 10 (4.67)
25-34 years 88 (41.12)
35-45 years 78 (36.45)
>45 years 38 (17.76)
Years of clinical practice
<3 years 25 (11.68)
3-4 years 27 (12.62)
5-9 years 47 (21.96)
10-20 years 68 (31.78)
>20 years 47 (21.96)
Hospital grade
Primary hospital (community hospital) 17 (7.94)
Intermediate hospital (districts/counties) 96 (44.86)
Senior hospital (provincial/national) 101 (47.20)
Hospital type
Community hospital 17 (7.94)
General hospital 116 (54.21)
Health center for women and children 65 (30.37)
Children’s hospital 11 (5.14)
Other 5(2.34)
Specialization
Neonatology 2 (10.28)
Children’s health 82 (38.32)
Pediatric internal medicine 81 (37.85)
Pediatric surgery 2(0.93)
General medicine 11 (56.14)
Other: child rehabilitation 16 (7.48)

head syndrome, and plagiocephaly was associated with the
rank of the hospital. Those from higher-grade hospitals
demonstrated a better understanding of flat head syndrome
and oblique cephalometry (7able 4, Table S1), while there
was no significant difference in the understanding of
craniosynostosis closure. Around 8.88% (n=19) of medical
staff claimed to have a comprehensive awareness of the
high-risk group associated with head shape problems, and
13.55% (n=29) possessed a thorough understanding of the
diagnosis of these problems. Notably, medical staff in first-
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level hospitals exhibited a weaker understanding (7able 4,
‘Table S1). Approximately 20.09% (n=43) of the medical staff
had knowledge about the possible consequences of premature
craniosynostosis closure, with no significant difference
observed between staff at different levels (Table S1).

Current status of and attitudes toward head shape problems
in clinical work

Table 3 provides an overview of the current status of head
shape problems in clinical practice. The findings indicate
that 99.07% (n=212) of respondents believed that head shape
measurement should be incorporated as a routine component
of child healthcare assessment. Among these respondents,
75.23% (n=161) had integrated head shape measurement into
their regular physical examinations. Although there was no
significant difference observed between hospitals at different
levels, secondary and tertiary hospitals demonstrated a higher
adoption rate (1able 4, Table S1).

Furthermore, 75.70% (n=162) of medical staff were
familiar with the intervention methods for head shape
abnormalities, and 53.27% (n=114) of them knew the
optimal intervention timing. There were no noticeable
differences observed between hospitals of various levels
(Table S1). In their clinical practice, 78.5% (n=168)
of medical staff provided advice regarding head shape
problems, with a higher proportion found in tertiary
hospitals (Table 4, Table S1).

Regardless of their hospital’s level, the majority of
medical staff (n=201, 93.97%) expressed a need for further
education and learning of head shape abnormalities.
Cephalic problems were prevalent, with 91.12% (n=195)
of medical staff having received consultations related to
head shape problems. The proportion of consultations
was higher in secondary and tertiary hospitals (Table S1).
However, concerning the referral of children with head
shape problems to appropriate medical institutions, 44.39%
(n=95) of respondents were unfamiliar with the available
referral options, and no significant difference was observed
between hospitals across different levels (Table S1).

Discussion

Early diagnosis and correction of bead shape problems:
significance and benefits

Head shape problems are characterized by abnormal skull
growth, resulting in the atypical shaping of the head. This
condition can be attributed to abnormal closure of cranial
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Table 2 Medical staff’s understanding of head shape problems and related impacts
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Have you mastered the following knowledge points? Not at all, n (%) Partly, n (%) Completely, n (%)
Flat head syndrome 36 (16.82) 155 (72.43) 23 (10.75)
Plagiocephaly 36 (16.82) 151 (70.56) 27 (12.62)
Craniosynostosis 15 (7.01) 150 (70.09) 49 (22.90)
High-risks for head shape problems 51 (23.83) 144 (67.29) 19 (8.88)
Types of head shape problems 9 (4.21) 176 (82.24) 29 (13.55)
Consequences of craniosynostosis 20 (9.35) 151 (70.56) 43 (20.09)
Table 3 Current status of head shape problems in clinical work

Question Yes, n (%) No, n (%)
Have you used head shape as a routine physical examination item? 161 (75.23) 53 (24.77)
Is it necessary to make cephalometric measurements a routine item in child care? 212 (99.07) 2(0.93)
Should advice be given or intervention performed for patients concerning abnormal head shape? 168 (78.50) 46 (21.50)
Do you know the best time for intervention of problematic head shape? 114 (53.27) 100 (46.73)
Do you know what the interventions are for problematic head shape? 162 (75.70) 52 (24.30)
For patients who require referral, is there an established medical facility to refer them to? 119 (55.61) 95 (44.39)
Is it necessary to learn more about head shape abnormalities? 201 (93.97) 13 (6.07)
Have you ever received any enquiries about head shape? 195 (91.12) 19 (8.88)

Table 4 Association between respondent characteristics and perceptions of head shape problems

Hospital grade, mean

Question and response Primary hospital  Intermediate  Senior hospital P value
(n=17) hospital (n=96) (n=101)
Do you have knowledge of flat head syndrome? 0.53 0.92 1.03 0.01
Do you have knowledge of plagiocephaly? 0.65 0.91 1.06 0.02
Do you have knowledge of craniosynostosis? 1.06 1.04 1.18 0.16
Do you have knowledge of the high-risk groups for abnormal head shape? 0.65 0.85 0.88 0.53
Do you know which head shapes are problematic? 0.82 1.11 1.12 0.02
Do you know the consequences of craniosynostosis? 1.06 1.04 1.18 0.19
Is head shape routinely measured in your practice? 0.53 0.76 0.78 0.08
Is the measurement of children’s head shape necessary? 1 0.98 1 0.35
Should advice be given or intervention be performed for abnormal head 0.59 0.77 0.83 0.07
shape?
Do you know the best time for the intervention of problematic head shape? 0.41 0.53 0.55 0.55
Do you know the interventions for problematic head shapes? 0.71 0.69 0.83 0.05
For patients who require referral, is there an established medical facility that 0.41 0.57 0.56 0.49
one could refer them to?
Is it necessary to learn more about head shape anomalies? 0.94 0.95 0.93 0.87
Have you ever received an inquiry about head shape? 0.71 0.94 0.92 0.01

The qualitative data were converted into quantitative data using the weighted average method and then analyzed via one-way analysis of

variance. P<0.05 indicates a significant difference.
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sutures or postural factors during early life (22). Typically,
most cranial sutures close by the age of 2 to 4 years—with a
few exceptions that may persist into middle age—coinciding
with the rapid morphological development of the brain after
birth. Head shape changes minimally from preschool age
onwards. Alterations in head shape can affect the structure of
the cranial cavity, orbit, and the brain tissue and soft tissues
within the orbit. Posture correction and some special types
of minimally invasive surgery are best performed before
6 months, while head correction in conventional surgery
generally occurs before the age of 1.5 years (23). Therefore,
monitoring and evaluating head shape before the age of
1 year are of great significance. Head problems are clinically
prevalent in children, with multifactorial and complex
underlying causes that can lead to serious consequences.
Prompt identification of head problems, determination
of the cause, and implementation of effective treatment
measures or referral instructions are essential for pediatric
medical staff to ensure the well-being of the affected
children (24,25). Presently, the measurement of head shape
in the early physical development monitoring of infants and
young children is not widely conducted in China. However,
in this survey study, 99.07% of respondents expressed the
belief that head shape measurement should be included as
a routine component of children’s healthcare assessments.
"This practice can facilitate the early identification of infants
with head shape problems, thus avoiding missing the critical
period for corrective interventions.

Moreover, it promotes healthy head shape development,
shortens treatment durations, and provides potential cost
savings. A retrospective analysis conducted by Watt ez 4l. (26),
consisting of 29 peer-reviewed studies, revealed a significant
cost difference between early and late diagnosis of cephalic
problems. Their findings indicated that diagnosing and
correcting cephalic problems before 4 months of age cost
only USD $1,495, whereas the cost increased to USD $5,195
when diagnosis occurred after 6 months. This emphasizes
the economic benefits associated with early diagnosis and
treatment of infant cephalic problems.

In mainland China, the most commonly used methods
for measuring the head shape of infants and young children
in the early diagnosis of head shape abnormalities include
spreading calipers and structured light 3D scanning. The
spreading caliper is preferred in junior units and serves
as the primary choice for head shape screening due to its
affordability, simplicity, time efficiency, adaptability, and
nondependency on the child’s state. For units requiring
more precise measurements, 3D scanning is preferred, as it
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provides detailed parameters for diagnosing abnormal head
shape and facilitates personalized helmet customization.
The combined approach aligns with China’s national
standards for children’s head measurement (16). Of course,
other diagnostic methods may be chosen based on clinical
needs (27,28).

Furthermore, in addition to the early diagnosis and
prevention of head problems, it is crucial to enhance
scientific education on infant head shape among caregivers.
Improving caregivers’ health literacy enables the prevention
of early infant head shape problems and significantly
reduces the long-term impact of such issues, thereby
reducing future healthcare costs. Therefore, prioritizing
prevention is of paramount importance.

Survey findings and recommendations

This questionnaire represents the first survey conducted
among Chinese medical staff regarding children’s head
shape. Its objective was to gain insight into Chinese
medical staff’s understanding of and attitude towards infant
head shape problems, as well as the integration of head
shape monitoring into their clinical practice. A significant
majority of respondents (195/214, 91.12%) reported having
received consultations on head shape problems. This
indicates a noteworthy frequency of head shape problem
consultations in clinics, suggesting that Chinese parents are
increasingly concerned about infant head shape issues and
their long-term impact on children’s health and quality of
life. Consequently, this places higher demands on healthcare
providers. The overwhelming majority of medical staff
from hospitals at all levels (n=201, 93.97%) expressed the
necessity of conducting an in-depth study on head shape
problems. This highlights the need for further clarification
on various issues pertaining to head shape problems.
During the early stages of rapid cranial development,
various factors may influence cranial suture growth and
position, leading to head shape problems (5-9). These
problems encompass high-risk groups, perceptions
regarding diagnosis, and treatment options. In this study,
only 8.88% (n=19) of the medical staff were aware of the
high-risk group for cephalic problems, and none of these
respondents belonged to primary hospitals (Table S1). This
lack of awareness hinders early community screening for
cephalic problems. Therefore, improving the awareness of
medical staff of high-risk populations for cephalic problems
is crucial. Only 13.55% (n=29) of the surveyed medical staff
had successfully diagnosed head shape abnormalities, and
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none of these respondents belonged to primary hospitals
(n=0) (Table S1), implying that screening for head problems
in primary hospitals may prove to be highly inefficient.
Moreover, only 53.27% (n=114) of the medical staff
were aware of the optimal intervention time for cephalic
abnormalities, while 75.70% (n=162) of the medical staff
were familiar with intervention methods for cephalic
abnormalities (Zable 3). The proficiency of medical staff
did not differ substantially across different hospital levels
(Table S1), and this may indicate that missed intervention
opportunities for children have occurred. Early diagnosis
allows for more opportune clinical interventions and yields
better aesthetic outcomes (29-31). Thus, it is crucial to
identify high-risk groups, identify the optimal intervention
time, and promptly diagnose and intervene in clinical
treatments for head shape problems.

In this study, only 20.09% (n=43) of the medical staff
were fully aware of the consequences of cephalic problems.
No significant difference was observed across hospitals of
different levels (Table 2, Table S1). Previous studies have
indicated that postural flathead syndrome primarily results
in cosmetic issues. However, it is essential to consider the
potential psychological impact on children who may face
ridicule or discrimination due to abnormal head shape
(11,32). Severe plagiocephaly (DP) can affect the child’s
appearance, cognition, vision, and hearing (10,11). For
instance, in a longitudinal study conducted by Collett ez 4.
in 2013 (33), 224 children with DP and 231 children
without DP were assessed through 3D skull imaging, skull
ratings, and the Bailey Infant and Toddler Development
Scale Third Edition (BSID-III) at an average age of
7 months. The results revealed that children with DP
scored lower than did those without DP in all BSID-III
scales, particularly in the cognitive, language, and adaptive
behavior domains (adjusted differences =-2.9 to -4.4
standard score points), whereas minimal differences were
observed in motor development (adjusted difference =-2.7).
Although this does not establish a causative relationship
between DP and developmental problems, it suggests
that DP may serve as an indicator of developmental risk,
underscoring the importance of screening children with DP
for developmental issues to enable early recognition and
intervention. This is in line with another study, in which
children with moderate-to-severe orthostatic plagiocephaly
exhibited lower neurological scores compared to a control
group (34). Although it remains unclear if moderate-to-
severe orthostatic malformation directly causes deficits
in cognition and lower academic scores, vigilant cephalic
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monitoring during infancy and early childhood is clinically
significant (35). Therefore, it is crucial to enhance the
awareness of cephalic problems among medical staff at all
hospital levels.

Limitations

Several limitations to this study should be considered in the
interpretation of the results. The number of participants
in our questionnaire was limited, which may narrow the
generalizability of our findings. Additionally, there was an
uneven distribution among medical staff from hospitals
of various levels. Notably, respondents from primary
hospitals were underrepresented, constituting only 7.94%
of all participants. Future research should aim to achieve
a more balanced representation of hospital levels and
expand the sample size to enhance the generalizability of
the findings. Furthermore, our study did not delve into
specific treatments for cephalic problems in children. This
is a significant area that warrants dedicated research. We
recommend that future research engage with cephalo-
therapy professionals to gain deeper insights into treatment
modalities and best practices for pediatric cephalic issues.
Despite these limitations, we believe that our findings
provide a foundational understanding of this issue and
can serve as a platform from which more comprehensive
research can be conducted.

Conclusions

The findings of this questionnaire survey suggest that
Chinese parents are gradually becoming more concerned
about infants’ head shape issues, specifically as they relate
to children’s long-term health and quality of life. However,
medical staff participating in the survey exhibited limited
awareness of children’s head problems, potentially hindering
early recognition and treatment. Thus, it is imperative
for hospitals at all levels to enhance the screening,
diagnosis, and treatment of head shape problems and to
adopt multidisciplinary collaboration to address related
issues. Moreover, the study highlights a high incidence of
cephalic problems and the complex and diverse underlying
causes that can lead to severe consequences. Medical staff
should thus engage in comprehensive research on cephalic
abnormalities, which is conducive to early identification,
determination of causation, effective treatment, and rational
referral. This underscores the significance of routine
head monitoring and implementing effective educational
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programs for pediatric health professionals in enhancing the
management of children’s head shape issues. In conclusion,
the survey results indicate a limited awareness of children’s
head shape among Chinese pediatric medical staff and can
serve as a reminder to medical professionals and parents to
prioritize children’s head shape in safeguarding their health
and quality of life.

Acknowledgments

Funding: This work was supported by the National
Natural Science Foundation of China (No. 82104696) and
Chonggqing Joint Medical Scientific Research Project of
Science and Health (No. 2021MSXMO091).

Footnote

Reporting Checklist: The authors have completed the
STROBE reporting checklist. Available at https://
tp.amegroups.com/article/view/10.21037/tp-23-396/rc

Data Sharing Statement: Available at https://tp.amegroups.
com/article/view/10.21037/tp-23-396/dss

Peer Review File: Available at https://tp.amegroups.com/
article/view/10.21037/tp-23-396/prf

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at https://tp.amegroups.
com/article/view/10.21037/tp-23-396/coif). The authors
have no conflicts of interest to declare.

Ethical Statement: The authors are 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. The study was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013). This study was approved by the Ethics
Committee of the Second Affiliated Hospital of the Army
Medical University (approval No. 2021-044-01). Written
consents were obtained from the medical staff before
participation in this study.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with

© Translational Pediatrics. All rights reserved.

the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Bialocerkowski AE, Vladusic SL, Wei Ng C. Prevalence,
risk factors, and natural history of positional plagiocephaly: a
systematic review. Dev Med Child Neurol 2008;50:577-86.

2. Ballardini E, Sisti M, Basaglia N, et al. Prevalence and
characteristics of positional plagiocephaly in healthy
full-term infants at 8-12 weeks of life. Eur J Pediatr
2018;177:1547-54.

3. Aarnivala H, Vuollo V, Harila V, et al. The course of
positional cranial deformation from 3 to 12 months of age
and associated risk factors: a follow-up with 3D imaging.
Eur J Pediatr 2016;175:1893-903.

4. Yang W, Hu B, Chen J, et al. Analysis of cranial type
characteristics in term infants: a multi-center study. BMIC
Pediatr 2021;21:20.

5. LeeKS, Lee BL. The first Korean case report
with scaphocephaly as the initial sign of X-linked
hypophosphatemic rickets. Childs Nerv Syst
2019;35:1045-9.

6. Carmichael SL, Ma C, Rasmussen SA, et al.
Craniosynostosis and maternal smoking. Birth Defects Res
A Clin Mol Teratol 2008;82:78-85.

7. Rengasamy P. Congenital Malformations Attributed to
Prenatal Exposure to Cyclophosphamide. Anticancer
Agents Med Chem 2017;17:1211-27.

8. Ozdemir OM, Kili¢ I, Ozsari T, et al. Fetal sodium
valproate exposure causes Baller-Gerold syndrome
phenotype: both phenotypes in the same family. Turk J
Pediatr 2009;51:631-6.

9. Koziet S, Zadzinska E, Gomula A. Parental smoking during
pregnancy and head shape and size in school children. Ann
Hum Biol 2018;45:401-5.

10. Gatrad AR, Solanki GA, Sheikh A. Baby with an abnormal
head. BMJ 2014;348:{7609.

11. Verdier C, Marangelli G, Gebeile-Chauty S. Does
positional plagiocephaly affect the need for orthodontic
treatment, and the mandibular and occlusal symmetry?
Orthod Fr 2022;93:169-86.

12. Watt A, Zammit D, Lee J, et al. Novel Screening and
Monitoring Techniques for Deformational Plagiocephaly:
A Systematic Review. Pediatrics 2022;149:¢2021051736.

13. Yang W, Chen J, Shen W, et al. Prevalence of positional

Transl Pediatr 2024;13(2):203-211 | https://dx.doi.org/10.21037/tp-23-396


https://tp.amegroups.com/article/view/10.21037/tp-23-396/rc
https://tp.amegroups.com/article/view/10.21037/tp-23-396/rc
https://tp.amegroups.com/article/view/10.21037/tp-23-396/dss
https://tp.amegroups.com/article/view/10.21037/tp-23-396/dss
https://tp.amegroups.com/article/view/10.21037/tp-23-396/prf
https://tp.amegroups.com/article/view/10.21037/tp-23-396/prf
https://tp.amegroups.com/article/view/10.21037/tp-23-396/coif
https://tp.amegroups.com/article/view/10.21037/tp-23-396/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

Translational Pediatrics, Vol 13, No 2 February 2024

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

skull deformities in 530 premature infants with a corrected
age of up to 6 months: a multicenter study. BMC Pediatr
2019;19:520.

Wang J, Yan Q, He ], et al. Total Cranial Reconstruction
for the Treatment of Sagittal Craniosynostosis in Children.
J Craniofac Surg 2021;32:218-23.

Liu T, Liu G, Jiang S, et al. A novel therapeutic hypothesis
for craniosynostosis syndromes: Clover to clever. Med
Hypotheses 2020;144:109837.

Wu ZF, Fan QL, Ming L, et al. A comparative study
between traditional head measurement and structured
light three-dimensional scanning when measuring infant
head shape. Transl Pediatr 2021;10:2897-906.

Lin L, Li Q, Yang J, et al. The associations of residential
greenness with fetal growth in utero and birth weight:

A birth cohort study in Beijing, China. Environ Int
2020;141:105793.

Qi ], Lai Y, Liang C, et al. Prenatal thallium exposure and
poor growth in early childhood: A prospective birth cohort
study. Environ Int 2019;123:224-30.

Zhang Q, Li Q, Yang T, et al. Neurodevelopmental
domain characteristics and their association with core
symptoms in preschoolers with autism spectrum disorder
in China: a nationwide multicenter study. BMC Psychiatry
2022;22:393.

Chen W, Li R, Yu Q, et al. Early detection of visual
impairment in young children using a smartphone-based
deep learning system. Nat Med 2023;29:493-503.

Wen C, Li X, Huang L, et al. Current status of universal
newborn hearing screening program at 26 institutions in
China. Int ] Pediatr Otorhinolaryngol 2020;138:110131.
Goos JAC, Mathijssen IM]J. Genetic Causes of
Craniosynostosis: An Update. Mol Syndromol 2019;10:6-23.
Mathijssen IM]; Working Group Guideline
Craniosynostosis. Updated Guideline on Treatment

and Management of Craniosynostosis. ] Craniofac Surg
2021;32:371-450.

Shruthi NM, Gulati S. Craniosynostosis: A Pediatric
Neurologist's Perspective. J Pediatr Neurosci
2022;17:S54-60.

Fernandez VJ, Chica HG, Goycoolea RA.

Cite this article as: Yang Z, Gao Y, Peng H, Ming L, Li H,
Yang W, Zhang Y, Wu Z. Current understanding of children’s

head shape and its impact on health: a cross-sectional study

among pediatric medical staff in China. Transl Pediatr

2024;13(2):203-211. doi: 10.21037/tp-23-396

© Translational Pediatrics. All rights reserved.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

211

Craniosynostosis, a pediatric perspective. Rev Chil Pediatr
2020;91:953-60.

Watt A, Alabdulkarim A, Lee J, et al. Practical Review

of the Cost of Diagnosis and Management of Positional
Plagiocephaly. Plast Reconstr Surg Glob Open
2022;10:e4328.

O' Sullivan E, van de Lande LS, Oosting AC, et al. The
3D skull 0-4 years: A validated, generative, statistical shape
model. Bone Rep 2021;15:101154.

Wang D, Shi L, Chu WC, et al. Segmentation of human
skull in MRI using statistical shape information from CT
data. ] Magn Reson Imaging 2009;30:490-8.

Hallac RR, Ajiwe T, Effendi M, et al. Molding Helmet
Therapy for Deformational Brachycephaly. J Craniofac
Surg 2019;30:1756-9.

Hinken L, Willenborg H, Davila LA, et al. Outcome
analysis of molding helmet therapy using a classification
for differentiation between plagiocephaly, brachycephaly
and combination of both. ] Craniomaxillofac Surg
2019;47:720-5.

Graham T, Adams-Huet B, Gilbert N, et al. Effects of
Initial Age and Severity on Cranial Remolding Orthotic
Treatment for Infants with Deformational Plagiocephaly. J
Clin Med 2019;8:1097.

Robinson S, Proctor M. Diagnosis and management

of deformational plagiocephaly. ] Neurosurg Pediatr
2009;3:284-95.

Collett BR, Gray KE, Starr JR, et al. Development at age
36 months in children with deformational plagiocephaly.
Pediatrics 2013;131:e109-15.

Zhao XQ, Wang LY, Zhao CM, et al. Neurological
assessment of Chinese infants with positional plagiocephaly
using a Chinese version of the Infant Neurological
International Battery (INFANIB). Childs Nerv Syst
2017;33:281-8.

Collett BR, Wallace ER, Ola C, et al. Do Infant Motor
Skills Mediate the Association Between Positional
Plagiocephaly/Brachycephaly and Cognition in School-
Aged Children? Phys Ther 2021;101:pzaa214.

(English Language Editor: J. Gray)

Transl Pediatr 2024;13(2):203-211 | https://dx.doi.org/10.21037/tp-23-396



