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Parents' Perspectives and Clinical Effectiveness 
of Cranial-Molding Orthoses in Infants With 

Plagiocephaly
Hyo Sun Lee, MD, Sang Jun Kim, MD, PhD, Jeong-Yi Kwon, MD, PhD

Department of Physical and Rehabilitation Medicine, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul, Korea

Objective  To investigate the clinical effectiveness of and parents’ perspectives on cranial-molding orthotic 
treatment.
Methods  Medical charts were reviewed for 82 infants treated for plagiocephaly with cranial-molding orthoses 
in our clinic from April 2012 to July 2016 retrospectively. Infants who were clinically diagnosed with positional 
plagiocephaly and had a Cranial Vault Asymmetry Index (CVAI) of more than 3.5% were included. Pre- and 
post-treatment CVAI was obtained by three-dimensional head-surface laser scan. Parents’ perceptions of good 
outcome (satisfaction) were evaluated with the Goal Attainment Scale (GAS). The GAS score assessed how much 
the parent felt that his or her initial goal for correcting the skull asymmetry was achieved after the treatment. 
Results  The compliance with cranial-molding orthoses was 90.2% (74 of 82 infants). There were 53 infants (65% of 
the 82 infants) who had adverse events with the cranial-molding orthoses during the study. Heat rash was found 
in 29 cases (35.4%) and was the most common adverse event. The mean GAS T-score was 51.9±10.2. A GAS T-score 
of 0 or more was identified for 71.6% of parents. The GAS T-score was significantly related to the age (p<0.001), the 
initial CVAI, and the difference of CVAI during the treatment (p<0.001). 
Conclusion  Parents’ perception of good outcome was correlated with the anthropometric improvement in cranial-
molding orthotic treatment in infants with plagiocephaly. A high percentage of parents felt that the treatment met 
their initial goals in spite of a high occurrence of adverse events. 
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INTRODUCTION

Plagiocephaly, derived from the Greek words ‘plagio’, 
meaning ‘oblique’, and ‘kephale’, which means ‘head’, 
describes an asymmetric deformity of the skull that can 
occur anteriorly or posteriorly [1]. Deformational pla-
giocephaly arises from repeated external pressure to the 
same area of the flexible cranium during the fetal or neo-
natal periods [2]. When this repeated pressure is applied 
to one side of the occiput, it results in ipsilateral occipital 
flattening, frontal bone protrusion, and anterior shifting 
of the ipsilateral ear [3]. Deformational plagiocephaly 
and brachycephaly affect approximately 20% of infants 
[4]. This reflects an increase in the incidence of the con-
dition after several countries implemented public-health 
campaigns that encouraged parents to position their 
babies in a supine sleeping position in order to prevent 
sudden infant death syndrome [5].

In infants who were diagnosed with deformational 
plagiocephaly before the age of 6 months, deformational 
plagiocephaly was observed in nearly one-third of chil-
dren re-examined at ages 2 to 3 years [6]. Treatments of 
plagiocephaly include repositioning, physical therapy, 
and cranial-molding orthoses [7]. Repositioning and 
physical therapy are routinely used prior to a trial of 
cranial-molding orthoses. Cranial-molding orthoses are 
generally custom-fitted orthoses that are designed to be 
worn 23 hours a day for several months, until either the 
child has achieved satisfactory cosmetic correction or has 
outgrown the helmet [8]. 

There has been debate among physicians about wheth-
er cranial-molding orthoses is more effective than repo-
sitioning or physical therapy. A prospective cohort study 
reported an equal effectiveness of cranial-molding ortho-
ses and skull deformation following its natural course [9]. 
This study discouraged the use of cranial-molding ortho-
ses as a standard treatment for infants with skull defor-
mation. However, another prospective comparison study 
conducted for 36 posterior plagiocephaly patients report-
ed a greater improvement in correction of asymmetry 
with cranial-molding orthoses than with repositioning 
[10]. A systematic review of cranial-molding orthoses 
for plagiocephaly demonstrated a more significant and 
faster improvement of cranial asymmetry in infants with 
deformational plagiocephaly, especially if the asymmetry 
was severe and the cranial-molding orthosis was applied 

early in infancy [8]. For infants who fail to improve with 
repositioning by age 6 months and who continue to have 
a severe deformity, many pediatric neurosurgeons and 
plastic surgeons recommend that these infants be treated 
with cranial-molding orthoses [7]. The Congress of Neu-
rological Surgeons reported an evidence-based guideline 
for cranial-molding orthotic treatment in 2016. According 
to this guideline, Level II using cranial-molding orthoses 
is recommended when moderate to severe plagiocephaly 
is persistent after a course of conservative treatment, or 
when infants present moderate to severe plagiocephaly 
at an advanced age [8].

In childhood disease, evaluation of the parents’ per-
spectives on various interventions is considered im-
portant in healthcare decision-making and evaluation 
[11]. Research on consumer perspectives, specifically 
the perspectives of the parents of children receiving the 
intervention, complements and extends data gathered 
from direct observation and provider perspectives on in-
terventions, which can be more individualized and child-
centered and/or family-centered based on understand-
ing the parents’ perspectives on therapies. 

However, there is a lack of research on the parents’ 
perspectives about cranial-molding orthoses for infants 
who were diagnosed with deformational plagiocephaly. 
Elwood et al. [12] reported that parents rated head-shape 
improvement in cranial-molding orthotic treatment as 
4.06 out of 5 (range 3–5, with 1 representing the least 
improvement and 5 representing the most). Katzel et al. 
[13] surveyed parent ratings of children’s head shape 
before and after cranial-molding orthotic treatment and 
reported that parents perceived a large correction in 
head shape. The parents’ ratings before and after cranial-
molding orthotic treatment were 2.99 and 7.88, respec-
tively; a scale of 1 to 10 was used, with 1 representing 
abnormal and 10 representing normal.

However, there are no studies that have identified the 
factors that affect parental perspectives on cranial-mold-
ing orthoses. In this study, we assumed that the various 
clinical factors that were known to be related to the clini-
cal outcomes of cranial-molding orthoses would affect 
the parents’ perspectives on it. Therefore, the aim of this 
study was to investigate the parents’ perspectives and the 
clinical effectiveness of cranial-molding orthoses in in-
fants with plagiocephaly.
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MATERIALS AND METHODS

Subjects
Medical charts were reviewed for 82 infants treated for 

plagiocephaly by means of cranial-molding orthosis in 
our clinic from April 2012 to July 2016. This research was 
approved by the Institutional Review Board of Samsung 
Medical Center (IRB No. 2017-06-134-001). Infants who 
were clinically diagnosed with positional plagiocephaly 
and who had a Cranial Vault Asymmetry Index (CVAI) of 
more than 3.5% were included. The infants were clini-
cally diagnosed as having positional plagiocephaly by 
a pediatric physiatrist when they had ipsilateral occipi-
tal flattening and the resulting frontal bone protrusion 
or asymmetric ear shifting. Of the 82 subjects, 8 were 
excluded in the final analysis because they had discon-
tinued wearing the cranial-molding orthosis during the 
study period. Basic information, including the age at the 
initiation of cranial-molding orthotic treatment, accom-
panying disease, and past medical history was obtained.

Anthropometric measurement
Anthropometric measurements were obtained using a 

three-dimensional (3D) head-surface laser scan (Vorum, 
Vancouver, Canada). A cross-sectional plane through the 
sellion and both tragia was set as the reference plane and 

designated as the level 0 plane (Fig. 1A). The plane paral-
lel to the level 0 plane that passed through the vertex of 
the head was designated as the level 10 plane. The por-
tion of the cranium superior to the reference level 0 plane 
was divided into 9 equally spaced cross-sectional planes, 
each parallel to the reference plane. The following an-
thropometric measurements were obtained at levels 3 
and 5 (Fig. 1) [14,15]: (1) the diagonal difference (mm), 
which is defined as the difference between the longer 
cranial diagonal and the shorter cranial diagonal, and (2) 
the CVAI (%), which is defined as 

long cranial diagonal (mm)-short cranial diagonal (mm)
short cranial diagonal (mm)

× 100.

Cranial-molding orthoses
A cranial-molding orthosis (OrthoKorea, Seoul, Korea) 

was made for patients based on their initial 3D head-
surface laser scan. It consisted of a polyethylene foam 
liner and a copolymer outer shell. We explained ad-
verse events and precautions to parents when prescrib-
ing the cranial-molding orthoses and recommended 
that patients wear the cranial-molding orthoses for no 
more than 23 hours a day; 74 patients wore the cranial-
molding orthoses until they reached the objective treat-
ment goal or until the orthoses no longer fit their head 
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Fig. 1. (A) A cross-sectional plane through the sellion (SE) and both tragia (T) was set as the reference plane and desig-
nated the level 0 plane. The plane parallel to the level 0 plane that passed through the vertex of the head was designat-
ed as the level 10 plane. The portion of the cranium superior to the reference/level 0 plane was divided into 9 equally 
spaced cross-sectional planes, each parallel to the reference plane. (B) Cranial Vault Asymmetry Index (%) =

long cranial diagonal (mm)-short cranial diagonal (mm)
short cranial diagonal (mm)

×100.
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because of growth. In our study, a CVAI of less than 3.5% 
was considered an objective treatment goal, since this 
value was defined in a previous study as a cut-off value 
that represented a significant asymmetry of the skull [14]. 
After the initial cranial-molding orthosis fitting, follow-
up laser scans and clinic visits were done every 2 months. 
In follow-up visits, any newly developed adverse events 
and the duration of cranial-molding orthosis use per day 
were checked.

Parents’ perspectives on the effectiveness of cranial-
molding orthoses

Parent satisfaction was evaluated with the Goal Attain-
ment Scale (GAS), which scores the extent to which a 
patient’s individual goals are achieved during the course 
of the intervention [16]. GAS was first introduced in the 
1960s by Kiresuk and Sherman [17] for assessing out-
comes in mental-health settings. Since then, it has been 
modified and applied to many other areas including 
rehabilitation [18]. In this study, the parents’ goal was 
defined by the parents as the degree of correction of the 
infant’s skull asymmetry. The GAS score was assessed by 
how much the parents’ goal was achieved after the treat-
ment. The following scoring metric was used: 2 (much 
greater than expected outcome), 1 (greater than expected 
outcome), 0 (expected outcome after intervention), -1 
(less than expected outcome), and -2 (much less than ex-
pected outcome). 

Goal achievement ratings were converted to a GAS T-
score with a mean of 50 and standard deviation of 10 us-
ing the GAS calculation [16].

Statistics
Statistical analysis was performed using SPSS version 

20.0 (IBM Corp., Chicago, IL, USA). Pearson correlation 
coefficient was used to calculate the relationship of the 
T-score to the linearly related variables. Spearman rank 
correlation coefficient was used to measure the variables 
on an ordinal scale. An independent t-test was used to 
analyze the mean T-scores between the nominal scales 
groups. A chi-square (2) statistic was used to investigate 
the differences in categorical variables. Cut-off points 
were analyzed by using a receiver operating characteris-
tic (ROC) curve with a 95% confidence interval (CI). 

RESULTS

Patient characteristics 
The mean subject age at the initiation of cranial-

molding orthotic therapy was 24.3±8.4 weeks. This age 
information was obtained with the corrected age. The 
corrected age of the youngest subject was 8.1 weeks, and 
the subject’s chronological age was 17 weeks. The sub-
ject was able to hold up his head in sitting position at the 
beginning of the helmet therapy and his head circumfer-
ence was within the normal range. The mean duration 
of cranial-molding orthotic therapy was 157.1±54.8 days. 
The mean duration of cranial-molding orthosis usage per 
day was 21.2±2.7 hours (Table 1). 

Compliance with cranial-molding orthoses and adverse 
events

The compliance with cranial-molding orthoses usage 
was 90.2% (74 of 82 infants). Eight infants discontinued 
wearing the cranial-molding orthosis because of the fol-
lowing: discomfort from wearing a cranial-molding or-
thosis (n=4); otitis media which was unrelated to cranial-
molding orthotic treatment (n=1); heat rash (n=1); and 

Table 1. Basic characteristics of subjects (n=74)

Characteristic Value
Sex

   Male 44

   Female 30

Type of birth

   Fullterm 65

   Preterm 9

NICU care history 4 (5.4)

Age at initiation of therapy (wk) 24.3±8.4 (8.1–57.7)

Age at termination of therapy 
(wk)

46.8±13.4 (22.3–77.9)

Duration of therapy (day) 157.1±54.8 (63–297)

Hour of putting on cranial-
molding orthoses per day

21.2±2.7 (10–24)

CVAI (%) at initiation

   Level 3 8.4 ±3.2 (3.5–19.6)

   Level 5 8.6 ± 3.3 (1.9–18.0)

Values are presented as number (%) or mean±standard 
deviation (min–max).
NICU, neonatal intensive care unit; CVAI, Cranial Vault 
Asymmetry Index.
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cause unknown (n=2). These 8 infants were excluded 
from this study because we could not obtain information 
about the evaluation by their parents or the anthropo-
metric outcomes.

The adverse events associated with cranial-molding 
orthotic treatment are presented in Table 2. The adverse 
events are also presented for infants who discontinued 
treatment. During the study, 53 out of 82 infants (65%) 
developed adverse events from the cranial-molding or-
thoses. Heat rash was observed in 29 cases (35.4%) and 
was the most common adverse event. One infant ceased 
cranial-molding orthotic treatment because of heat rash. 
Pressure sores were observed in 21 cases (25.6%). Other 
side effects included itchiness (7.3%), discomfort (4.9%), 
bacterial abscess (1.2%), and corneous (1.2%). Eight of 
the infants (10.8%) had two or more adverse events. Most 
adverse events were mild and not complicated. All of the 
pressure sores presented as round, red-colored marks 

and did not damage the dermis.

Effectiveness of cranial-molding orthoses 
The mean terminal CVAI at levels 3 and 5 were 3.5±1.8 

and 3.6±2.0, respectively. The mean difference of CVAI 
between initiation and termination at levels 3 and 5 was 
4.9±2.4 and 4.9±2.6, respectively. On the goal attainment 
scale, a score of 0 (expected outcome after intervention) 
was the most common answer for parents. A score of 0 
was reported in 24 (32.4%) of the parents’ answers. Scores 
of 1 and of -1 were each reported in 20 (27.0%) of the 
parents’ answers. A score of 2 was reported in 9 (12.2%) 
of the parents’ answers, and a score of -2 was reported in 
1 (1.4%) of the parents’ answers. The mean GAS T-score 
was 51.9 ±10.2. A GAS T-score of 0 or more was reported 
for 71.6% of parents, which means that the goals of cra-
nial-molding orthotic treatment were achieved in more 
than 70% of cases. The GAS T-score was significantly 
related to age (p<0.001) (Fig. 2). The overall duration of 
therapy and the duration of orthosis usage per day were 
not related to the GAS T-score. At levels 3 and 5, the initial 
CVAI and the differences between CVAI values over the 
course of treatment (p<0.001) were significantly related 
to the GAS T-score (Fig. 3). There was no association be-
tween the terminal CVAI and the GAS T-score. In order 
to find out whether there was a relationship between ad-
verse events and the GAS T-score, the means of the GAS 
T-scores between the group with adverse events and the 
group without adverse events were compared. Although 
the mean of the GAS T-score in the group without adverse 
events was higher than the mean of the GAS T-score in 
the group with adverse events (53.9 vs. 51.1, respective-
ly), the difference was not significant (p=0.498). Last, the 
number and the types of adverse events were not related 
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Fig. 2. Age, duration of therapy, and hours of putting on cranial-molding orthoses versus GAS T-score. The GAS T-
score was significantly related to the age. GAS, Goal Attainment Scale.

Table 2. Adverse events of cranial-molding orthoses ther-
apy (n=82)

Adverse events Value
Heat rash 29 (35.4)

Pressure sore 21 (25.6)

Itching sense 6 (7.3)

Failure to putting on due to uncomfortable 4 (4.9)

Bacterial abscess 1 (1.2)

Corneous 1 (1.2)

Two or more adverse events 8 (9.8)

None 29 (35.4)

Values are presented as number (%).
Infants who stopped the cranial-molding orthoses thera-
py were involved.
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to the GAS T-score (Table 3).
The difference in the CVAI at level 3, from the initia-

tion to the termination of the treatment, was significantly 
related to age (p<0.003) and to the CVAI at treatment 
initiation (p<0.001) (Fig. 4). The subject’s gender, the 
overall duration of cranial-molding orthotic therapy, and 
the duration of orthotic therapy per day were not related 
to the difference in the CVAI at level 3 over the course of 
treatment. The difference in the CVAI at level 5, from the 
initiation to the termination of the treatment, was signifi-
cantly related to age (p=0.003) and to the CVAI at treat-
ment initiation (p<0.001) (Fig. 4). The subject’s gender, 
the overall duration of cranial-molding orthotic therapy, 
and the duration of cranial-molding orthotic therapy per 
day were not related to the difference of CVAI at level 5 
over the course of treatment. 

ROC curve analysis
The cut-off points that indicated high parental satis-

faction were analyzed by using a ROC curve with a 95% 
CI in order to survey the statistical influence of various 
parameters, which included the subject age at the start of 
therapy, the initial CVAI, and the difference in the CVAI 
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Fig. 3. Initial CVAI (left), terminal CVAI (center), difference of CVAI (right) from initiation and to termination versus 
GAS T-score. The initial CVAI and the difference of CVAI from the initiation to the termination of the treatment at level 
3 and level 5 were significantly related to the GAS T-score. CVAI, Cranial Vault Asymmetry Index; GAS, Goal Attain-
ment Scale.

Table 3. Outcomes of cranial-molding orthoses therapy 
(n=74)

Measurement Value
CVAI at termination (%)

    Level 3 3.5±1.8 (0.20–9.0)

    Level 5 3.6±2.0 (0.1–9.4)

Difference of CVAI from 
initiation to termination (%)

    Level 3 4.9±2.4 (-0.2–12.9)

    Level 5 4.9±2.6 (-0.8–11.2)

GAS 

    -2 (much worse) 1 (1.4)

    -1 (somewhat worse) 20 (27.0)

    0 (achieved) 24 (32.4)

    1 (somewhat better) 20 (27.0)

    2 (much better) 9 (12.2)

GAS T-score 51.9±10.2 (30–70)

Values are presented as mean±standard deviation (min–
max) or number (%).
Level 3 and level 5 are cross-sectional planes, each paral-
lel to the level 0 plane (Fig. 1A).
CVAI, Cranial Vault Asymmetry Index; GAS, Goal Attain-
ment Scale.
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over the course of treatment. Here, we defined high pa-
rental satisfaction as a GAS T-score equal to or more than 
50. When the treatment was initiated at age 24.5 weeks, 
the area under the ROC curve (AUC) was 0.282 (CI, 0.144–
0.421), which indicates that infants who had started cra-
nial-molding orthotic treatment younger than 24.5 weeks 
showed higher parental satisfaction (p=0.007). When the 

cranial-molding orthoses were applied to infants who 
had an initial CVAI of more than 8.50%, the AUC was 
0.631 (CI, 0.471–0.790), which indicated that infants with 
an initial CVAI of more than 8.50% were more likely to 
achieve higher parental satisfaction (p>0.05). When the 
difference of CVAI over the course treatment was more 
than 4.50, the AUC was 0.619 (CI, 0.468–0.770). This indi-
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cates that the difference of CVAI during the treatment was 
more than 4.50 and was more likely to achieve a higher 
parent satisfaction (p>0.05).

In order to analyze the statistical influence of different 
parameters, including the subject age and CVAI at the 
start of therapy, cut-off points that indicated a successful 
therapy were analyzed by using a ROC curve with a 95% 
CI. We defined successful therapy as a scenario where 
the CVAI at a severe level of asymmetry decreased to less 
than 3.5% after the treatment. When the treatment was 
initiated at age 23.5 weeks, the AUC was 0.31 (CI, 0.190–
0.433), and when the cranial-molding orthoses were ap-
plied to infants who had an initial CVAI of less than 8.50%, 
the AUC was 0.184 (CI, 0.087–0.281). This indicates that 
infants who had started cranial-molding orthotic treat-
ment younger than 23.5 weeks and had an initial CVAI of 
less than 8.50% showed higher rates of therapeutic suc-
cess (p=0.005 and p=0.000, respectively).

DISCUSSION

In this study, the GAS T-score was significantly related 
to infant age, initial CVAI, and the difference in the CVAI 
over the course of treatment. Parents perceived that 
cranial-molding orthoses were more effective when their 
children had severe initial skull asymmetry and when the 
orthoses were applied earlier in infancy. Furthermore, 
greater asymmetry correction during the treatment was 
related to parents’ perception of goal achievement. On 
the other hand, the GAS T-score was not related to the 
terminal CVAI. Therefore, parental satisfaction was af-
fected by how much asymmetry was corrected through 
the treatment, and not by how much asymmetry existed 
after the treatment. The GAS T-score was not related to 
the overall therapy duration and the duration of cranial-
molding orthosis usage per day, perhaps because of ob-
serving only minimal differences in overall therapy dura-
tion and duration of cranial-molding orthosis usage per 
day between infants.

The mean GAS T-score for cranial-molding orthoses in 
this study was 51.94. Elwood et al. [12] reported that par-
ents rated head-shape improvement a 4.06 out of 5 when 
the cranial-molding orthotic treatment was applied. It 
is inappropriate to compare the results of this current 
study to the results of the Elwood et al. [12], since differ-
ent evaluation tools were used in the studies. However, 

we did observe a GAS T-score of 0 or more in more than 
70% of parents, which was comparable to the results of 
the Elwood et al. [12]. Parents’ perspectives are affected 
by many factors that include not only the degree of asym-
metry correction, but also the cost, the difficulty of the 
treatment, the concern over adverse events, and the 
propensity of an individual parent. Understanding the 
parents’ perspectives is considered important in decision 
making and in the evaluation of interventions. 

There were 48 (65% of the subjects) who had adverse 
events associated with the cranial-molding orthoses dur-
ing the study. According to a previous study detailing 
the adverse events associated with the orthoses, the rate 
of adverse events was approximately 25%. In this study, 
pressure sores were the most common adverse events of 
cranial-molding orthoses (10.9%), followed by ethanol 
erythema (7.4%), improper fit (4.4%), and skin infection 
(1.3%) [19]. A subsequent study showed that 54 children 
(26.3%) had minor adverse events during the course of 
cranial-molding orthotic treatment, which included pres-
sure sores (13.7%), ethanol erythema (2.9%), skin ero-
sion/skin infection (4.3%), or improper fit (5.4%) [20]. A 
large prospective study of 260 patients who were treated 
with custom cranial-molding orthoses reported a mor-
bidity rate of 0% [21]. Another prospective study reported 
that all infants had one or more adverse events related to 
cranial-molding orthoses: problems with acceptance of 
the helmet (24%), skin irritation (96%), increased sweat-
ing (71%), unpleasant odor of the helmet (76%), pain 
associated with the helmet (33%), and parents’ feeling 
hindered from cuddling their child (77%) [10]. 

However, only 35 of the parents were surveyed for ad-
verse events during the cranial-molding orthoses, and 
the severity of those adverse events was not discussed in 
this study. 

An explanation for the high rate of the adverse events 
in this study may be that it included very mild heat rash 
as an adverse event. However, most of the adverse events 
were mild and not complicated. All of the pressure sores 
presented as round, red-colored marks and did not dam-
age the dermis. This study suggests that cranial-molding 
orthotic treatment is a relatively safe treatment. Although 
there were no serious side effects, the rate of adverse 
events was as high as 65%; hence medical monitoring 
should be performed during cranial-molding orthotic 
treatment.
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The difference in the CVAI between the initiation and 
the termination of the treatment was significantly related 
to the infant age and the initial CVAI, as is consistent 
with previous studies [22,23]. When cut-off points were 
analyzed by using an ROC curve with a 95% CI, the in-
fants who had started cranial-molding orthotic treatment 
younger than 23.5 weeks and had an initial CVAI of less 
than 8.50% showed a higher rate of therapeutic success 
(p=0.005 and p=0.000). Freudlsperger et al. [24] reported 
a statistically relevant difference in the rate of success-
ful treatment for a CVAI of 9.5% (p<0.001) and an initial 
treatment age of 25.5 weeks (p=0.0345). Studies by Gra-
ham et al. [25] and Seruya et al. [26] concluded that early 
cranial-molding orthotic treatment before 8 months re-
sulted in better outcomes than did late treatment after 8 
months and that infants treated with cranial-molding or-
thoses when they were older required a longer treatment. 
Seruya et al. [26] also reported that improvement was still 
seen even in infants over 12 months of age at the time of 
cranial-molding orthotic treatment initiation.

Several limitations exist in this study. Even though a 
growing body of evidence supports the sensitivity of GAS 
over other standard measures, it was not easy to define 
specific goals for the correction of deformities. Therefore, 
we had to ask parents if their goals, which they set before 
treatment, were met after the cranial-molding orthotic 
treatment. Furthermore, 8 infants were excluded in the 
final analysis because they had ceased wearing the ortho-
sis during the study period. Therefore, the achievement 
of cranial-molding orthotic treatment goals in this study 
may be overestimated. 

In this study, the mean subject age at the initiation of 
cranial-molding orthotic therapy was 24.3±8.4 weeks and 
50 infants initiated the therapy at the age of 6 months or 
less. Relatively young infants were included in this study 
to examine the parents’ perspectives and clinical effect 
of cranial orthotic therapy in young age. There were 26 
infants (35%) who had mild asymmetric severity, defined 
as CVAI less than 7%, who were enrolled in this study to 
assess how the effect of cranial-molding orthotic therapy 
differs according to the severity [15]. According to the 
results of this study, parent’s satisfaction and therapeu-
tic efficacy were greater when cranial-molding orthoses 
were applied earlier in infancy. In addition, the ratio of 
normal CVAI values after cranial-molding orthotic treat-
ment was higher in infants with an initially mild asym-

metric severity. Further studies are needed to establish 
guidelines for appropriate age and severity of cranial-
molding orthotic therapy.

Family-centered treatment is considered to be a best 
practice in early intervention and pediatric rehabilita-
tion [27]. There has been an increasing understanding 
of the family’s role in a child’s life and the importance 
of parental insights into their child’s abilities and needs. 
Therefore, outcomes should include family-centered as-
sessment. Much of the research on quality of care has 
focused on the key outcomes of parental satisfaction, on 
reduced stress and worry, and on adherence to therapy 
programs, and these parental outcomes should certainly 
be considered [28]. However, there is a lack of research 
on standard assessment of parents’ perspectives on 
cranial-molding orthotic treatment. This study used a 
family-centered assessment in cranial-molding orthotic 
treatment and demonstrated some factors that related to 
the parents’ perspectives. Therefore, cranial-molding or-
thotic treatment in plagiocephaly can be more individu-
alized and child-centered and/or family-centered based 
on the results of this study. 

Cranial-molding orthotic treatment is becoming more 
popular in Korea despite a lack of strong evidence. An-
thropometric parameters including the CVAI cannot de-
scribe the whole nature of the plagiocephaly. It is neces-
sary to create a new tool to evaluate parents’ perspectives 
on cranial-molding orthoses in a more objective way. 
Also, adverse events, including developmental delays, 
should be monitored and documented in cranial-mold-
ing orthotic treatment. Therefore, results of this study 
will contribute to developing methodology in the study of 
plagiocephaly for evidence-based practice.

In conclusion, although the rate of adverse events for 
cranial-molding orthotic treatment is relatively high, the 
anthropometric improvement, the treatment compliance, 
and the degree of parents’ perspectives are high. How-
ever, it is necessary to perform medical monitoring dur-
ing cranial-molding orthotic treatment and to develop a 
new cranial-molding orthosis that can lower the rate of 
adverse events in the future. Finally, this study provides 
basic information for conducting a patient-centered as-
sessment in infants and parents as an important criterion 
for establishing cranial-molding orthotic treatment as an 
evidence-based practice.
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