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Abstract

Background—For children with cleft lip and/or palate (CLCP), access to care is vital for 

optimizing speech, appearance, and psychosocial outcomes. The authors posited that that 

inadequate access to care negatively impacts outcomes in the CLCP population.

Methods—Sixty caregivers of children with CLCP were surveyed to assess perceived barriers 

using the validated Barriers to Care questionnaire (BCQ). The BCQ includes 39 items divided into 

five subscales, with higher scores indicating fewer barriers. Caregiver reported outcomes (CROs) 

were assessed using the Cleft Evaluation Profile (CEP), which captures CLCP specific 

appearance- and speech-related outcomes. Higher scores correspond to less satisfactory outcomes. 

Desire for revision surgery was assessed as a binary outcome amongst caregivers. Multivariable 

regression was used to evaluate the relationship between barriers to care, CROs, and desire for 

revision, adjusting for clinical and demographic covariates.

Results—60% of caregivers perceived barriers to care, and caregivers who reported poorer 

access to care described poorer cleft-related outcomes (r2=0.19, p=0.024). Caregivers with poorer 

Skills (r2=0.17, p=0.037), Expectations (r2=0.17, p=0.045), and Pragmatics (r2=0.18, p=0.026) 

Corresponding Author: Jennifer F. Waljee, MD, MS, Taubman 2130, 1500 East Medical Center Drive, Ann Arbor, MI, P: 
734-936-5895, F: 734-763-5354, filip@med.umich.edu. 

This paper has not been presented at any meetings.

Author contributions:
KGB conceptualized the study, implemented the instrument, performed the statistical analysis, and wrote the first draft of the 
manuscript. AKP and MKB assisted in implementation of the instrument and review of the manuscript. KR, CJV, SJK, and SRB 
assisted with review of the manuscript. JFW assisted with study design, analysis, and multiple reviews of the manuscript.

No other financial relationships to disclose.

Financial Disclosure Statement: Katelyn G. Bennett is currently supported by the National Institute of Dental and Craniofacial 
Research (1F32DE027604-01).

HHS Public Access
Author manuscript
Plast Reconstr Surg. Author manuscript; available in PMC 2019 December 01.

Published in final edited form as:
Plast Reconstr Surg. 2018 December ; 142(6): 884e–891e. doi:10.1097/PRS.0000000000004987.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



subscale scores were associated with lower CEP scores. Barriers were also negatively associated 

with aesthetic item scores (r2=0.11, p=0.025). Finally, caregivers reporting fewer barriers were 

21.2% less likely to express interest in revision surgery.

Conclusions—Barriers to care were associated with poorer appearance-related outcomes and 

increased interest in revision among caregivers of patients with CLCP. Enhancing access to care is 

critical in order to effectively meet goals of care for these families.

INTRODUCTION

Children’s access to quality medical care is influenced by family structure [1], where they 

live [2,3], and payer type [4]. For example, surgery is often delayed secondary to race and 

insurance type [5], and emergency department utilization is similarly impacted by these 

factors [4]. Although prior work has examined barriers and disparities in the pediatric 

population, little is known regarding barriers to care specific to children with cleft lip and 

palate (CLCP). Patients with CLCP qualify as Children with Special Healthcare Needs, 

defined as “those who are at increased risk for a chronic physical, development, behavioral, 

or emotional condition and who also require health and related services of a type or amount 

beyond that required by children generally” [6]. These children often have difficulty 

accessing the care they need, especially those living in rural or underserved communities [7]. 

Given the need for multiple surgeries and multidisciplinary care in patients with CLCP, 

ensuring long-term access is critical for optimizing both clinical and patient-reported 

outcomes.

Although clinical outcomes are routinely used to assess treatment effectiveness and quality 

[8–10], patient-reported outcomes (PROs) are increasingly emphasized [11–13]. PROs 

specifically demonstrate the patient’s experience and thus reflect the patient’s perception of 

quality of life and other relevant outcomes [14,15]. In patients with CLCP, PROs as 

measured by PRO measures (PROMs) may provide a clearer assessment of care, given that 

many clinical outcomes, such as readmission, major complications, and mortality, are 

infrequent. Furthermore, CLCP procedures are performed to improve orofacial function and 

appearance and prevent stigma and isolation [16]. Prior research has demonstrated that cleft 

specific outcomes, such as facial appearance and speech, are correlated with broader aspects 

of health-related quality of life (HRQOL) [17–19]. Interestingly, PROs were shown to be 

negatively impacted by barriers to care in certain populations [20,21]. Additionally, 

caregiver wellbeing and perceptions can significantly impact patients’ adjustment and self-

perception, rendering caregiver satisfaction and perceived barriers to care important also 

[22]. However, the effect of access on patient and caregiver satisfaction has remained 

unstudied in the CLCP population.

Given the health care needs of patients with CLCP, the authors hypothesized that both 

caregiver-reported outcomes (CROs) and desire for revision are correlated with access, and 

families with improved access to care report superior CROs compared with families with 

poorer access to care. To evaluate these relationships, perceived barriers to care, cleft 

specific caregiver-reported outcomes, and desire for revision among families cared for at a 

multispecialty cleft and craniofacial anomalies clinic were examined. Such data could guide 
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policy-related interventions and quality improvement efforts to improve access for cleft 

patients and their families.

METHODS

Caregivers of children ages 5–19 were surveyed in the University of Michigan Cleft and 

Craniofacial Anomalies Multidisciplinary Clinic (n=60) during routine clinic follow-up 

visits between January and August of 2017. Caregivers of patients with cleft lip and/or cleft 

palate (CLCP) able to read English were eligible for inclusion. Surveys were administered in 

person to caregivers by a research assistant.

Primary Outcome Variables

Our primary outcomes included caregiver assessment of speech and appearance outcomes, 

measured using the Cleft Evaluation Profile (CEP), as well as desire for revision surgery for 

their child. The Cleft Evaluation Profile is a seven-item questionnaire that addresses speech, 

hearing, and appearance, widely used among children with CLCP (Appendix) [23]. The CEP 

has been shown to have satisfactory levels of internal consistency among parents [18] and 

has been used previously to assess caregiver satisfaction [24–27]. Caregivers rated each item 

on a scale of 1 to 7, with 1 being “very satisfactory” and 7 being “very unsatisfactory.” The 

total scores were summed across both domains, as well as separate domain scores for 

speech/hearing and appearance. Desire for revision was evaluated by asking caregivers, “Do 

you ever want to have something related to your child’s cleft improved? (example: 

Appearance of your child’s lip/nose/teeth/jaws or ability to talk normally)”.

Barriers to care

Perceived access to care was assessed using the Barriers to Care Questionnaire (BCQ). The 

BCQ is a 39-item instrument previously used in pediatric patient populations to discern the 

specific barriers that impact access to medical care [28]. The instrument is divided into five 

subscales: Skills, Marginalization, Expectations, Knowledge and Beliefs, and Pragmatics. 

The Skills subscale reflects abilities or acquired strategies to navigate the health care system 

at large, while items in Marginalization measure the degree to which negative experiences 

while receiving past care impact current and future care experiences. Expectation items 

measure the degree to which caregivers expect poor care, and the Knowledge and Beliefs 

subscale reflects divergence between what caregivers and doctors believe is best for the 

child. Pragmatic items assess barriers related to cost and/or logistical issues [28]. For each 

item, caregivers are asked to select “no problem” (100), “small problem” (75), “problem” 

(50), “big problem” (25), and “very big problem” (0), with higher scores indicating fewer 

barriers [Appendix]. Total scores were tabulated, as well as scores for each subscale.

Patient and caregiver characteristics

Clinical and demographic data was collected by self-report from the survey instrument. This 

included caregiver age, sex, employment status, education level, income, and relationship 

status. Specifically, cleft type, distance from the hospital, and payer were captured using the 

medical record. Patient data collected included patient cleft type (unilateral cleft lip, bilateral 

cleft lip, cleft lip and palate, and isolated cleft palate) and presence of siblings.
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Statistical Analysis

To assess the relationship between barriers to care and caregiver-reported aesthetic and 

speech outcomes as measured by the CEP, univariate analysis was performed to provide 

descriptive statistics of the cohort. Since the CEP scores were normally distributed, bivariate 

regression was used to assess the association of each individual caregiver- and patient-

variable with mean caregiver CEP scores. All variables were assessed for collinearity. A 

nested multivariable linear regression was then performed to determine the association of 

BCQ scores with caregiver CEP scores, while adjusting for known confounding and/or 

clinically relevant variables. The same regression model was used to determine the 

association of subscale scores with caregiver CEP scores.

To assess the relationship between barriers and desire for revision, logistic regression was 

performed, controlling for clinically significant covariates and any statistically significant 

covariates found on bivariate analysis. Non-parametric statistics were used for bivariate 

analysis to assess covariates with a non-normal distribution. Statistical significance was set 

at p<0.05, and all analyses were conducted using StataCorp 15.0.

Approval for this study was obtained from the University of Michigan Institutional Review 

Board.

RESULTS

Characteristics of the study sample

In this cohort of 60 caregivers, the mean caregiver age was 43.7 (SD 7.9), and at least one 

caregiver was employed in every household. Most caregivers accompanying their child in 

clinic were female (82%). The majority of caregivers were married and had attended college 

(85%), and almost half earned an income above $100,000. Based upon addresses found in 

the medical record, the mean distance from the hospital was a 71-minute drive (SD 63.2, 

range 3.2 – 341.0), and most patients had private insurance (85%). The majority (73.3%) of 

caregivers had children with both cleft lip and palate, and 83% had siblings at home (Table 

1).

Perceived barriers to care

Sixty percent of caregivers perceived some barrier to care. Sixteen percent averaged below 

90 on the BCQ, despite the average BCQ score being high (95.2 ±7.74), with higher scores 

indicating fewer barriers. The mean BCQ score for children with chronic conditions during 

validation was 78.4 [27]. Mean scores of the subscales that significantly correlated with 

outcomes are included in Table 2, with caregivers scoring the lowest in Skills 94.4 (SD 9.3), 

Expectations 96.0 (SD 10.1), and Pragmatics 91.5 (SD 12.2). The two lowest scoring 

questions within the Skills subscale dealt with knowing how to make the health care system 

work (91.1, SD 17.8) and having enough information about how the system works (91.3, SD 

18.3). The lowest scoring questions within Expectations reflected poor communication 

between the child’s physician and others (93.3, SD 18.3) and poor communication between 

parts of the health care system (93.8, SD 15.0). The lowest scoring questions in the 
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Pragmatics subscale dealt with taking time off work (86.7, SD 23.2) and cost of care (80, SD 

29.8).

Caregiver-reported speech and appearance outcomes

The mean score on the CEP was 2.58 (SD 0.94), with lower scores indicating better 

caregiver-reported outcomes. The mean speech/hearing score was 2.20 (SD 1.16), and the 

mean aesthetic score was 2.70 (SD 1.0). Multivariable analysis was used to describe the 

relationship between caregiver-reported outcomes and barriers to care, adjusting for the 

presence of siblings, education level, income, cleft type, and payer type. After adjusting for 

these factors, total BCQ scores remained significantly negatively associated with CEP scores 

(r2=0.19, p=0.024), indicating that fewer barriers to care were associated with improved 

caregiver outcomes as measured by the CEP (Table 3). Skills (r2=0.17, p=0.037), 

Expectations (r2=0.17, p=0.045), and Pragmatics (r2=0.18, p=0.026) remained negatively 

associated with mean CEP scores. The two lowest scoring questions from these three 

subscales were then determined. Of these (Table 2), the question addressing lack of 

communication between parts of the healthcare system and the question addressing cost of 

health care were both significantly correlated with lower mean CEP scores (r2=0.23, 

p=0.005; r2=0.17, p=0.045, respectively). “Knowing how to make the healthcare system 

work for you” approached but did not reach statistical significance (r2=0.16, p=0.067)(Table 

2). Collinearity was not detected between any covariates and BCQ scores.

Using the same regression model, no significant relationship was found between BCQ scores 

and mean speech/hearing scores (Table 4). However, total BCQ scores were negatively 

associated with mean aesthetic scores (r2=0.19, p=0.025). Furthermore, Skills (r2=0.17, 

p=0.040), Expectations (r2=0.17, p=0.039), and Pragmatics (r2=0.18, p=0.034) scores were 

also negatively associated with aesthetic scores.

Desire for Revision

Of the 60 surveyed caregivers, 39 expressed an interest in revision (63.9%). These caregivers 

reported increased barriers to care, with corresponding lower BCQ scores (p=0.01), and 

higher CEP scores (p=0.047) than parents who were not interested in revision (Table 5). On 

logistic regression, the odds of expressing desire for revision decreased by 21.2% with each 

additional point on the BCQ (fewer barriers), after controlling for cleft type, presence of 

siblings, income, and education. Additionally, patients with higher levels of education were 

more likely to express interest in revision (OR 11.23, p=0.042) (Table 6).

DISCUSSION

In this cohort of patients with CLCP, a significant burden of care was observed for cleft 

patients and their families, and these barriers influenced caregiver-reported appearance 

outcomes. BCQ scores were higher in our CLCP sample compared with other groups of 

Children with Special Health Care Needs [28], likely attributable to team-based coordination 

of cleft care, which has become the standard of care in the United States [29]. Still, 60% of 

caregivers in this clinic still indicated some type of barrier to obtaining care for their child, 

even though a large percentage of our population of caregivers indicated high levels of 
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education and earnings well above the median household income. Additionally, parents who 

perceived more barriers to care reported worse outcomes, and more specifically, poorer 

aesthetic outcomes. Difficulties navigating the healthcare system, poor communication, and 

cost of care were most closely associated with poorer scores on the CEP. Finally, caregivers 

with greater perceived barriers to care more frequently expressed desire for revision.

Navigating the health care system can be challenging for anyone, let alone Children with 

Special Healthcare Needs. Moreover, coordination of care for children with CLCP typically 

occurs across patients, caregivers, physicians, nurses, social workers, speech pathologists, 

orthodontists, school administration, and neuropsychologists. Even in a single payer system, 

parents of children with CLCP in the U.K. reported unmet needs with regard to care 

coordination and information delivery [30]. Consequences of poor coordination include 

wasted resources, delays in diagnosis and treatment, and reduced quality of delivered care, 

as well as decreased patient satisfaction [31], all of which support the results of this study. 

Additionally, if patients receive components of their care in different health systems, 

information regarding diagnoses and care received is contained within different electronic 

medical records, essentially placing key data in silos, rendering communication difficult for 

clinicians [32]. In circumstances of fragmented care, coordination of care is ultimately left to 

the caregiver. Despite providing a multidisciplinary team approach, many patients with 

CLCP receive speech therapy in their schools, undergo orthodontic and dental treatment in 

their communities, or have Individual Education Plans (IEPs) not routinely communicated to 

the neuropsychologists. In the future, utilizing social workers or care managers who 

communicate regularly with both caregivers and providers could help families successfully 

navigate the complexities of cleft care [33] (Figure 1).

Communication between providers and various aspects of the health care system was also 

identified as a significant barrier in our cohort. In a qualitative study of inter-facility 

transfers, parents of Children with Special Healthcare Needs felt that communication from 

physicians could be significantly improved [34]. Key community stakeholders caring for 

Children with Special Healthcare Needs in Arizona similarly identified communication and 

family education as vital for improving care coordination [35]. Communication issues 

specific to cleft and craniofacial teams have been studied since 1957 [36], and the efforts to 

improve communication and decrease care fragmentation have resulted in the development 

of multidisciplinary teams [37]. Facilitating multispecialty care in a single day of 

appointments significantly reduces care burden for these families [38]. After a day of cleft 

clinic, all providers involved in the care of these children meet for two hours to discuss 

specialty-specific recommendations and finalize a plan of care. If aspects of care are 

conducted elsewhere, a letter summarizing recommendations is mailed to those providers. 

This may be the critical point at which communication breaks down, causing caregivers to 

perceive poor communication between providers. Instituting closed-loop communication 

wherein staff at our multidisciplinary clinic contact outside providers one to two weeks later 

to verify receipt of our recommendations may prevent communication problems where they 

are most likely to occur.

Finally, the cost of orofacial cleft care is substantial, with the lifetime cost approaching $700 

million [39]. While most cleft-related care is “covered,” there are a significant number of 

Bennett et al. Page 6

Plast Reconstr Surg. Author manuscript; available in PMC 2019 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



patients attending cleft team who cannot purchase Children’s Special Health Care Services 

secondary to the cost. Fortunately, this fee is waived if the child is covered by Medicaid or 

lives in a foster home [40]. If caregivers cannot pay the fee, the caregivers’ private insurance 

will cover treatment, but some plans are characterized by high deductibles and increased 

cost sharing. Additionally, time off work is a major indirect cost sustained by families and 

society at large and is routinely considered in cost-effectiveness analyses [41]. In the future, 

improving access to and enrollment in Children’s Special Health Care Services could 

significantly decrease out-of-pocket costs for families, and instituting telemedicine 

appointments when clinically appropriate could diminish the loss of income and productivity 

caused by time taken off work. Furthermore, low-risk patients, such as those with isolated 

soft palate clefts, could potentially be seen every other year rather than annually, which 

would serve to reduce indirect costs for families.

Furthermore, barriers to care negatively impacted CROs. While barriers to implementation 

of PRO measures have been studied [42,43], there is surprisingly little data regarding the 

impact of barriers to care on PROs. For example, increased medication adherence improved 

health-related quality of life (HRQOL) in sickle cell patients [44], and access issues 

similarly correlated with HRQOL in neurology patients [20]. Improved coordination of care 

scores were also associated with improved PROs in a pancreatic cancer population [21].

Finally, caregivers with lower scores on the BCQ, and hence greater perceived barriers, 

demonstrated increasing odds of expressing interest in revision surgery for their child. It is 

possible that some caregivers may desire revision because specific access issues have 

prevented revision surgery in the past. These same caregivers had higher scores on the CEP, 

indicating poorer outcomes, compared with caregivers uninterested in revision. As such, 

their perception of outcomes may also influence their interest in additional surgery, even if 

they had sufficient access in the past. Surprisingly, caregivers with greater levels of 

education had greater odds of desiring revision, which may reflect the demographics of the 

community in which the authors practice. While the relationship between perceived barriers 

and interest in revision is likely complex, it remains critical for cleft surgeons to address 

these barriers, as caregivers’ opinions and preferences profoundly impact self-perception and 

adjustment in children [22].

Our study had several limitations. First, this study was conducted at a single academic 

center, and our findings may not be generalizable to patients and families in other areas. 

Additionally, our population was relatively advantaged with respect to sociodemographic 

attributes, including income and education. It is likely that perceived barriers would be 

increased in cleft populations with lower incomes and less education, and thus the 

relationship between barriers and outcomes may be more pronounced. As the primary focus 

was on the differences between barriers and PROs, our study may have been underpowered 

to detect more nuanced relationships between CEP scores and other covariates, such as 

income, education, and payer. Additionally, given the phrasing of the BCQ items, the extent 

to which barriers correspond to missed appointments or delays in diagnosis or surgery could 

not be captured. Adapting these questions to include concrete data points or developing a 

new instrument would serve to further our understanding of the relationship between 

perceived barriers and care utilization. Finally, while the CEP has shown internal 
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consistency among parents [18], initial validation occurred in 1997 [27], and thus the CEP 

may merit repeated validation studies in both caregiver and patient populations.

CONCLUSIONS

Access to quality health care remains inequitable in the United States, and parents of our 

CLCP patient population perceived significant barriers related to health care system 

navigation, communication, and cost. These perceived barriers were correlated with poorer 

CROs as measured by the CEP and an increased interest in revision surgery. To reduce 

barriers, we recommend that cleft teams utilize care managers to enable successful 

navigation of the health care system, institute closed-loop communication between clinic 

staff and outside providers, improve enrollment in Children’s Special Health Care Services, 

and substitute telemedicine for clinic appointments when appropriate.
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Figure 1. 
Recommendations for decreasing barriers to care in the CLCP population.
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Table 1

Characteristics of the cohort and impact of characteristics on CEP scores on bivariate regression.

Frequency (%) or Mean (SD) Beta Coefficient p-value

Parent Gender

0.07 0.83 Male 11 (18.3%)

 Female 49 (81.7%)

Parent age 43.7 (7.9) 0.01 0.53

Education

0.14 0.37

 Less than H.S. 1 (1.7%)

 HS diploma 8 (13.3%)

 Some college 23 (38.3%)

 College + 28 (46.7%)

Income

−0.10 0.44

 <$20K 2 (3.4%)

 $20K–$60K 16 (27.1%)

 $60K–$100K 15 (25.4%)

 >$100K 26 (44.1%)

Relationship status

0.22 0.25
 Married 51 (85%)

 Significant other 3 (5%)

 Single 6 (10.0%)

Siblings

−0.43 0.19 Yes 50 (83.3%)

 No 10 (16.7%)

Cleft type

0.08 0.68

 Unilateral 4 (6.7%)

 Bilateral 1 (1.7%)

 CLCP 44 (73.3%)

 Palate only 11 (18.3%)

Distance from hospital 71.1 (63.2) 0.001 0.52

Payer 0.15 0.65

 Private 51 (85.0%)

 Medicaid 9 (15.0%)

BCQ score 95.2 (7.7) −0.04 0.01*
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Table 2

Mean scores of subscales that correlated with CEP scores, with lowest scoring questions.

Subscale Scores Lowest Scoring Questions Mean Question Scores Linear Regression 
R2 and p Values

Skills 94.4 (9.3) 1. Knowing how to make the health care system work 
for you.

91.1 (SD 17.8) r2=0.16
p=0.067

6. Having enough information about how the health 
care system works.

91.3 (SD 18.3) r2=0.13
p=0.188

Expectations 96.0 (10.1) 6. Lack of communication between my child’s doctor 
and others in the health care system.

93.3 (18.3) r2=0.15
p=0.089

7. Lack of communication between different parts of 
the health care system.

93.8 (15.0) r2=0.23
p=0.005*

Pragmatics 91.5 (12.2) 6. Having to take time off work. 86.7 (23.2) r2=0.10
p=0.69

9. The cost of health care. 80 (29.8) r2=0.17
p=0.045*
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Table 3

Impact of Barriers to Care scores on outcomes as measured by the CEP, controlling for education, income, 

siblings, cleft type, and payer.

R2 Correlation coefficient p value

Mean BCQ score 0.19 −0.041 0.024*

Mean skills score 0.17 −0.030 0.037*

Mean marginalization score 0.14 −0.034 0.118

Mean expectations score 0.17 −0.027 0.045*

Mean knowledge/beliefs score 0.14 −0.053 0.120

Mean pragmatics score 0.18 −0.027 0.026*
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Table 5

BCQ and CEP scores by caregiver interest in revision surgery.

Caregivers Not Desiring Revision Caregivers Desiring Revision

Mean BCQ Score 98.7 (3.26) 93.5 (8.78) 0.01*

Mean CEP Score 2.25 (1.11) 2.75 (0.80) 0.050*
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Table 6

Logistic regression results for caregiver interest in revision surgery.

Odds ratio (OR) Confidence Intervals (CI) P value

Mean BCQ score 0.79 0.64–0.97 0.021*

Cleft Type (reference: lip only)

 Lip/palate 0.52 0.5–5.91 0.60

 Palate only 0.33 0.02–6.24 0.46

Siblings 2.13 0.34–13.3 0.42

Income (reference: <$60K)

 $60K–$100K 0.26 0.04–1.90 0.18

 >$100K 0.48 0.08–2.93 0.42

Education (reference: high school or less)

 Some college or more 11.23 1.09–116.18 0.042*
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