
Bracing for Impact: A Survey Analysis of the Impact of 
Socioeconomic Factors on Brace Adherence in Clubfoot

Introduction
Clubfoot is a congenital deformity affecting approximately 
1–2/1000 live births characterized by the cavus deformity of the 
midfoot, adducts of the forefoot, and varus equinus of the 
hindfoot, hindering normal walking and potentially leading to 
severe disability if untreated [1]. Historically, treatment for 

clubfoot involved extensive and invasive surgical interventions, 
which often resulted in long-term complications such as 
recurrence, overcorrection, stiffness, and pain [2].
The Ponseti method, developed in the 1950s by Dr. Ignacio 
Ponseti at the University of Iowa, revolutionized the conservative 
treatment of idiopathic clubfoot [2]. This method involves a 

series of manipulations and castings 
followed by a percutaneous Achilles 
tenotomy and bracing to maintain 
correction [3]. Over the past two decades, 
the Ponseti method has gained global 
acceptance due to its demonstrated 
efficacy, safety, and cost-effectiveness. 
Studies have shown that with proper 
application and adherence, the Ponseti 
method can achieve correction rates as 
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Introduction: Clubfoot is a congenital deformity characterized by cavus deformity of the midfoot, adducts of the forefoot, and 
equinus and varus of the hindfoot. The Ponseti method, a series of casting and bracing protocols, has become the standard of care as 
a highly effective non-surgical intervention. Poor adherence with stringent brace-wearing protocols has been identified as one of 
the leading causes of deformity recurrence with the Ponseti method. The present study seeks to uncover the socioeconomic 
variables which may contribute to brace adherence.
Materials and Methods: This survey study included 219 patients and 56 responded (25.5% RR). The survey assessed zip code, 
annual income, number of caregivers and siblings, brace adherence, and recurrence. Adherence was measured categorically 
(Likert) and continuously (0–100%); recurrence was measured categorically (yes/no). A t-test was used to evaluate the 
relationship between adherence and deformity recurrence. All other variables were analyzed using Chi-squared and Fisher’s exact.
Results: Twenty-three patients reported an annual income of $100,000 or greater (n = 23), and most had received at least a college 
education (n = 37), many had graduate’s degrees (n = 20), most reported two caregivers (n = 44), and one sibling (n = 21). Thirty-
six patients reported brace wearing All of the time, and 21 patients reported their child needing to repeat serial casting or additional 
surgery, indicating recurrence. No significant relationship was found between brace adherence and deformity recurrence (P > 
0.05). No significant relationship was found between annual income, number of caregivers, highest level of education, and number 
of siblings against brace adherence (P > 0.05).
Conclusion: These findings contrast with the well-documented risk of recurrence with decreased brace adherence, perhaps due to 
parental over-reporting of brace wearing. The expected relationship between social variables and brace adherence was also not 
supported potentially because of a skew in our population towards patients with higher education and income.
Keywords: Clubfoot, Social Determinants of Health, Clinical Outcomes, Brace Compliance
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high as 92% [2].
The success of the Ponseti method is, however, heavily dependent 
on adherence with the bracing protocol post-correction. Bracing 
protocols are often very intensive, ranging up to 23 h a day in the 
early years [3]. The literature has demonstrated brace non-
adherence as one of the leading factors contributing to deformity 
recurrence. Understanding these barriers to adherence is crucial, 
particularly in resource-limited settings where the incidence of 

untreated or improperly treated clubfoot remains high [4]. 
Within the United States, though healthcare resources exist, the 
lack of universal healthcare may further divide quality and access 
to care based on socioeconomic factors. This study aims to 
evaluate the socioeconomic factors contributing to brace 
adherence in patients treated with the Ponseti method at a single 
institution.

Methods
Participants

This study surveyed 219 guardians of patients diagnosed with 
clubfoot and treated with the Ponseti method by two providers at 
a single institution. All participants provided consent to 
participate in the survey. Fifty-six patients completed the survey 
(response rate 25.5%).

Protocol
This study was Institutional Review Board-approved. The survey 
was administered via email through Redcap to the 219 eligible 
clubfoot patient guardians. A cover letter explained the purpose of 
the study and stated that participation was voluntary. Participants 
had a 2-week window to complete the online survey. Two 
reminder emails were sent during that period to maximize the 
response rate. All survey responses were anonymized.

Data analysis
Statistical analysis was performed using STATA/SE software 
(version: 18.0 StataCorp, College Station, Texas). Chi-squared 
and Fisher’s Exact tests were run to analyze relationships between 
the number of caregivers, highest degree of education, average 
annual income, number of siblings, and brace adherence. A t-test 
was also used to analyze the relationship between brace 
adherence and deformity recurrence requiring additional 
intervention. P < 0.05 was considered significant.

Results
Fifty-six patients completed the survey in its entirety (response 
rate 25.5%). Over 41% of survey respondents reported an annual 
income of $100,001 or over (n = 23). Most survey respondents 
had completed a bachelor’s degree (31.48%, n = 17) or higher 
(Master’s 20.37%, n = 11; Doctorate 18.52%, n = 10). Most 
respondents had two caregivers in the home (82.14%, n = 46), 
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Figure 6: Histopathological examination 
confirming the diagnosis.
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Figure 2: ??? 
Figure 3: ??? Figure 4: ???

Variable Value (%)

1 4 (7.14)

2 44 (78.57)

3 5 (8.93)

More than 3 3 (5.36)

High school graduate, diploma or the equivalent (for 

example: GED)
7 (12.50)

Some college credit, no degree 5 (8.93)

Associate’s degree 5 (8.93)

Bachelor’s degree 17 (30.36)

Master’s degree 17 (30.36)

Professional degree 2 (3.57)

Doctorate degree 3 (5.36)

Wake 11 (19.64)

Onslow 6 (10.71)

Guilford 4 (7.14)

Orange 4 (7.14)

Others (n<3) 28 (50.01)

Missing data 3 (5.36)

Siblings – n  (%)

Only child 12 (21.43)

1 21 (37.50)

2 13 (23.21)

3 4 (7.14)

More than 3 6 (10.71)

<$20,000 5 (8.93)

$20,001–$40,000 5 (8.93)

$40,001–$60,000 6 (10.71)

$60,001–$80,000 12 (21.43)

$80 5 (8.92)

>$100,001 23 (41.07)

Rarely 1 (1.79)

Some of the time 2 (3.57)

Most of the time 17 (30.36)

All of the time 36 (64.29)

<75 of the time 7 (12.50)

76–85 of the time 3 (5.36)

86–95 of the time 19 (33.93)

96–100 of the time 27 (48.21)

No 34 (60.71)

Yes 22 (39.29)

Brace usage consistency – n  (%)

Adherence – n  (%)

Recurrence – n  (%)

Table 1: Demographic characteristics of clubfoot patients at the 

University of North Carolina Medical Center treated with the 

Ponseti method between 2013–2022 (n=56)

Caregivers – n  (%)

Education – n  (%)

County – n  (%)

Annual family income – n  (%)

Variable Chi-square value P -value

Income 21.143 0.132

Caregivers 5.034 0.831

Education 29.665 0.041

Number of siblings 12.317 0.421

County 54.505 0.768

Table 2: Statistical analyses of income, access to caregivers, 

education, and number of siblings effects on brace adherence in 

clubfoot patients at a single institution treated with the Ponseti 

method between 2013–2022 (n=56)

Variable Chi-square value P -value

Adherence (categorical) 1.819 0.611

Income 3.165 0.675

Education 7.258 0.298

Caregivers 5.328 0.149

Number of siblings 4.024 0.403

Table 3: Statistical analyses of adherence, income, education, access 

to caregivers, and county effects on recurrence in clubfoot patients at 

a single institution treated with the Ponseti method between 

2013–2022 (n=56)
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and most clubfoot patients were reported to have 1 (42.86%, n = 
24) or 2 (39.29%, n = 22) siblings (Table 1).
No significant relationships were found between income (P = 
0.132), caregivers (P = 0.831), education (P = 0.041), or number 
of siblings (P = 0.421) and brace adherence (Table 2).
In addition, no significant relationships were found between 
income (P = 0.675), caregivers (P = 0.149), education (P = 
0.298), or the number of siblings (P = 0.403) and the need for 
additional treatment or intervention. Notably, no relationship 
was found between brace adherence and the need for additional 
treatments or interventions (P = 0.611) (Table 3).
The group with clubfoot recurrence requiring additional 
intervention reported lower brace adherence rates 87.18% than 
the group with no clubfoot recurrence 92.32%, but the difference 
did not reach statistical significance (P = 0.177) (Fig. 1).

Discussion
The Ponseti method has established itself as the standard of care 
treatment of idiopathic clubfoot, demonstrating high efficacy and 
safety across diverse populations. Several prospective trials have 
demonstrated its efficacy over surgical interventions in 
maximizing Pirani score changes, improving ankle dorsiflexion, 
and reducing complications and adverse events [5-7]. Numerous 
studies have reinforced the importance of strict adherence to the 
bracing protocol post-correction to prevent relapse [8]. For 
instance, the study by Abdelgawad et al. followed 137 patients 
with clubfoot treated with the Ponseti method over 2 years and 
reported a recurrence rate of 66% in the non-brace adherent 
patients compared to a recurrence rate of only 14% in the brace 
adherent patients, highlighting the critical role of adherence in 
maintaining correction achieved through initial treatment [9]. 
Similarly, a study on 53 clubfoot patients followed for 2 years 
found a significant correlation between brace non-adherence and 

clubfoot relapse after initial correction [10]. Interestingly, this 
study also analyzed patient demographic data to reveal any factors 
contributing to non-adherence and found no correlation with 
parental education level, insurance, or self-identified culture. 
Several other studies have sought to uncover the specific factors 
that contribute to brace non-adherence. Some have demonstrated 
a significant effect of the number and age of patient siblings [11, 
12] unilateral versus bilateral clubfoot [11], cultural factors [13], 
and parental education level on brace adherence [4, 14].
The data on socioeconomic factors influencing brace adherence 
is mixed, but there is ample evidence that brace adherence is 
required to achieve sustained deformity correction [15-17]. 
Among the 56 patients who completed our survey, we observed 
no significant relationships between socioeconomic factors such 
as income, caregivers, education level or number of siblings, and 
brace-wearing consistency. More importantly, our data showed 
no significant correlation between brace adherence and the need 
for additional treatments or interventions, in contrast to the 
existing literature.
One likely explanation for this discrepancy is the potential for 
overreporting of brace usage by parents. The literature suggests a 
strong relationship between decreased brace adherence and 
clubfoot recurrence [15-17]. The lack of a similar finding in our 
study suggests that parents may be overestimating their child’s 
brace usage, thereby skewing our results. A randomized control 
trial conducted in 2015 assigned 67 clubfoot patients to a brace 
with a working sensor, a brace with no sensor, and a brace with a 
non-working sensor [18]. Actual versus caregiver-reported wear 
rates were recorded and compared. There was no significant 
discrepancy in wear times between the three groups, but there was 
a sizeable difference in caregiver-reported wear times and actual 
wear times in the functioning sensor group. This difference was 
most stark 3 months into treatment with caregivers reporting a 
94.8% wear time on average, and the sensor only finding a 77.1% 
wear time [18]. Another similar cross-sectional study of 48 
clubfoot patients found patients wore their braces an average of 
62% of the time recommended by physicians and 77% of the time 
reported by guardians. Both studies highlight the likelihood of 
overreporting, skewing our survey results [19].
An additional limitation is the population surveyed. Although 
this study was conducted in a public institution, Chapel Hill is a 
relatively affluent city with a strong university presence. A 
significant portion of the population surveyed reported the 
highest annual income level of $100,001 or above. Moreover, the 
majority of respondents had a bachelor’s degree or higher. The 
small sample size of respondents from lower socioeconomic 
backgrounds makes accurate statistical analysis of these 
populations challenging.

Conclusion
While our study did not find the expected correlations between 
brace adherence and clinical outcomes, it underscores the 
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Figure 1: The effect of brace adherence on clubfoot recurrence. The 
group with clubfoot recurrence requiring additional intervention 
reported a mean brace adherence of 87.18% compared to 92.32% in 
the group with no clubfoot recurrence (t-test score=1.340, P=0.177).
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importance of considering potential biases in self-reported data 
and the impact of demographic factors on study results. 
Orthopedic providers should extrapolate from this study that it 
may be difficult to gauge patient adherence to brace-wearing 
protocols from patients and their guardians alone. In addition, 
though the present study found no impact of socioeconomic 
markers on brace adherence or clubfoot recurrence, orthopedists 
should consider these variables when creating a treatment plan to 
optimize patient outcomes. Future research should aim to 

incorporate objective measures of brace use to validate self-
reported adherence and explore the nuanced ways in which 
socioeconomic status might influence treatment adherence in 
diverse populations. This approach will help to ensure that the 
Ponseti method continues to achieve its full potential in 
preventing clubfoot relapse and improving patient outcomes 
across different settings.

Mauffrey O, et al
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