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~ Socioeconomic Risk Factors for Poor Outcomes of Developmental
Dysplasia of the Hip

Rajan R. Murgai, BS', Liam R. Harris, MD?, Paul D. Choi, MD®, and Rachel Y. Goldstein, MD, MPH'

Objective To examine the relationship between socioeconomic factors and outcomes of developmental
dysplasia of the hip (DDH).

Study design A retrospective review of patients with DDH at a tertiary pediatric hospital from 2003 to 2012 with
2 years minimum follow-up was conducted. The relationship between socioeconomic factors with late presenta-
tion, treatment, and outcomes was examined. Socioeconomic factors included insurance status, language, and
ethnicity.

Results In total, 188 patients met criteria. Patients with late presentations were more likely to be Hispanic (P = .02).
However, public insurance and a non-English language were not associated with late presentation. Hispanic pa-
tients (P = .01) and patients with a non-English language (P = .01) had a lower nonoperative treatment success
rate. Hispanic patients had more surgical procedures performed than non-Hispanic patients (P = .04). Patients
with range of motion limitations were more likely to have public insurance (P = .05) and be Hispanic (P = .04). On
multiple logistic regression analysis controlling for late presentation, patients with public insurance had increased
odds of range of motion limitations (OR 2.22, P = .04). Patients with public insurance (OR 0.44, P = .04), a non-
English primary language (OR 0.30, P < .01), and Hispanic ethnicity (OR 0.37, P = .01) had decreased odds of suc-
cessful nonoperative treatment.

Conclusions Public insurance, a non-English language, and Hispanic ethnicity are risk factors for inferior
outcomes for DDH. When controlling for late presentation, these were significant risk factors for nonoperative treat-
ment failure. (J Pediatr 2019;211:159-63).

evelopmental dysplasia of the hip (DDH) is a spectrum of anatomic abnormalities ranging from acetabular dysplasia

with mild instability to dislocation." The condition is common with an estimated incidence of 5 per 1000 hips.”

Although mild dysplasia and instability typically resolve spontaneously, leaving patients with subluxation or disloca-
tion untreated can have severe consequences. These patients are at risk for developing gait abnormalities, limited hip abduction,
and leg length discrepancies.’ These abnormalities may lead to the development of premature degenerative arthritis of the hips,
lower back, and knees. A study of the Norwegian Arthroplasty Register found DDH to be responsible for one-third of hip re-
placements in patients under age 65 years.A1

Early recognition and treatment of this condition is essential. Early treatment has been shown to increase the success rate of
nonoperative Pavlik harness treatment and decrease the rate of avascular necrosis following its use.” It has also been shown to
decrease the need for future surgery following open reduction through improved remodeling.” Furthermore, treatment of DDH
at a later age is associated with worse functional outcomes.” The American Academy of Pediatrics, the Pediatric Orthopedic
Society of North America, and the American Academy of Orthopedic Surgeons all recommend screening for DDH with
newborn and periodic surveillance physical examinations until walking age because of the importance of early diagnosis. How-
ever, screening methods remain controversial, and late presentations of DDH continue to occur.’

Understanding the factors that contribute to poor outcomes of DDH is essential to more accurately identify and monitor
patients at risk. A previous study found that significant risk factors for late diagnosed DDH were those that influenced the
screening program including low birth weight, birth in a rural setting, and early hospital discharge following delivery.” Another
study found that patients with late presentations of DDH were more likely to be non-white, non-English speaking, from lower
income areas, and hold public insurance.'’ Understanding this relationship is crucial to determine if screening programs are
sufficient for the prevention of adverse outcomes in populations at risk for late diagnosed DDH. The purpose of this study
was to examine the relationship between patient and family socioeconomic fac-
tors and the treatment and outcomes of patients with DDH.
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A retrospective review of patients diagnosed with DDH at a
tertiary pediatric hospital from 2003 to 2012 was conducted.
Patients were excluded if they did not have a minimum of
2 years of follow-up. A total of 324 patients were treated
for DDH during the study period. Of these patients, 58%
were followed for over 2 years with 136 patients excluded
for inadequate follow-up. There were 188 patients who met
inclusion criteria. Patients were identified using International
Classification of Diseases, Ninth Revision codes from billing
records.

Medical records were queried for patient demographic
data. Insurance type was categorized as public for all types
of Medicaid and private for all other insurance plans.
Ethnicity was categorized as Hispanic or non-Hispanic. Pri-
mary language spoken at home was categorized as English or
non-English.

Medical records were also reviewed for timing of presenta-
tion, treatment type, functional outcomes, and radiographic
outcomes. Late presentation was defined as presentation after
3 months of age in accordance with previous studies.”"'
Treatment variables included nonoperative treatment suc-
cess, total number of surgical procedures, and treatment
complications. Nonoperative treatment success was defined
as successful treatment of dysplasia without the need for sur-
gery. Total number of surgical procedures was defined as the
number of trips to the operating room. Final follow-up ex-
aminations were reviewed for the presence of pain, limp,
range of motion limitations, and activity limitations. Pain
was defined based on parental perception of patient pain as
documented in the encounter note. Final radiographs were
reviewed for the presence of an elevated acetabular index,
an intact Shenton’s line, and a pseudoacetabulum. Data
were collected and managed using the Research Electronic
Database Capture. Institutional review board approval was
obtained for this study.

The relationship between ethnicity (Hispanic vs non-
Hispanic), primary language spoken (English vs non-
English), insurance status (public vs private), and outcome
variables was examined. x tests were used for categorical var-
iables, and t tests were used for quantitative variables. A mul-
tiple logistic regression was performed to control for late
presentation. Statistical significance was determined with
P value of < .05. Statistical analysis was performed using
STATA/1C 14.0 (Stata Statistical Software Release v 14,
2015; SataCorp LP, College Station, Texas).

A total of 188 patients (78.7% female) met inclusion criteria;
64.5% of patients had public insurance, 62.2% of patients
were Hispanic, and 59.7% of patients had English as their pri-
mary language.

There was no significant difference in the proportion of
late presentations between patients with public and private
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insurance (57.6% [68 of 118] vs 50.8% [33 of 65], P = .37).
However, patients with public insurance were more likely
to have range of motion limitations at final follow-up than
patients with private insurance (32.5% [38 of 117] vs
18.8% [12 of 64], P = .05). Patients with public insurance
were also more likely to have pain at final follow-up than pa-
tients with private insurance (8.6% [10 of 116] vs 0% [0 of
65], P =.02) (Table I).

There was no significant difference in the proportion of
late presentations between patients of non-English and En-
glish speaking families (58.3% [42 of 72] vs 53.7% [58 of
108], P = .54). However, patients of non-English speaking
families had a lower rate of successful nonoperative treat-
ment than patients of English speaking families (26.4% [14
of 53] vs 50.0% [44 of 88], P = .01) (Table II).

There was a larger proportion of late presentations in His-
panic patients than non-Hispanic patients (61.5% [72 of 117]
vs 44.3% [31 of 70], P = .02). Hispanic patients had a lower
rate of successful nonoperative treatment than non-Hispanic
patients (32.6% [28 of 86] vs 54.1% [33 of 61], P = .01).
Furthermore, Hispanic patients had more surgical proced-
ures performed than non-Hispanic patients (1.35 £ 1.12 vs
0.99 + 1.27; P = .04). At final follow-up, Hispanic patients
were more likely to have range of motion limitations than
non-Hispanic patients (32.8% [38 of 116] vs 18.8% [13 of
69], P = .04) (Table III).

A multiple logistic regression was performed to control for
late presentation. On multiple logistic regression analysis, pa-
tients with public insurance had increased odds of range of
motion limitations at final follow-up (OR 2.22, P = .04). Pa-
tients with public insurance (OR 0.44, P =.04), a non-English
primary language (OR = 0.30, P < .01), and Hispanic patients
(OR 0.37, P = .01) had decreased odds of successful nonop-
erative treatment (Tables I-III).

Insurance status, primary language spoken, and ethnicity
were not found to be significantly associated with limp, activ-
ity limitation, treatment complications, or final radiographic
outcomes.

Screening for DDH is important because early detection al-
lows for more effective treatment and improved out-
comes.”’ However, evidence-based literature to support
current practice is lacking, resulting in heterogeneous
screening programs and techniques.’ Recent research has es-
tablished an association between patient socioeconomic fac-
tors and delayed diagnosis of DDH.'” What remains to be
determined is the impact that patient socioeconomic factors
have on the outcomes of DDH. Understanding this relation-
ship is critical to developing more effective screening and
outreach. This study identified public insurance, a non-
English language, and Hispanic ethnicity as risk factors for
inferior functional outcomes and decreased non-operative
treatment success for DDH. A significant proportion of pa-
tients presenting to this institution have these risk factors.

Murgai et al



August 2019 ORIGINAL ARTICLES
4 A
Table I. Outcome variables for patients with public insurance and private insurance
Outcome variables Public (%) Private (%) Crude OR* (95% CI) P value aOR" (95% CI) P value
Late diagnosis 57.6 50.8 1.32 (0.73-2.42) 37
Successful nonoperative treatment 36.3 51.9 0.53 (0.26-1.05) .07 0.44 (0.2-0.96) .04*
ROM limitation 325 18.8 2.08 (1.00-4.36) 05" 2.22 (1.03-4.78) .04t
Pain 8.6 0.0 .02
Limp 13.2 49 2.93 (0.81-10.55) .10 2.93 (0.81-10.55) 10
Activity limitation 6.9 7.8 0.87 (0.27-2.79) .82 0.88 (0.27-2.82) .83
Complications 39.8 30.6 1.50 (0.77-2.91) .23 1.53 (0.77-3.06) 23
Elevated acetabular index 19.0 14.8 1.35 (0.58-3.15) 49 1.36 (0.58-3.17) A48
Intact Shenton line 88.5 95.2 0.39 (0.11-1.41) 15 0.38 (0.1-1.40) 15
Pseudoacetabulum 47 34 1.41 (0.27-7.51) .69 1.45 (0.27-7.80) 67
Public Private
Outcome variables (mean = SD) (mean = SD) P value
Total surgical 1.28 +1.12 1.06 + 1.31 .24
procedures
\ J

ROM, range of motion

*Bivariate analysis.

TMultivariable analysis.

Findicates significance at the P < .05 level.

At this institution, 63% of patients are Hispanic, 60% are
non-English speaking, and 46% have public insurance.
Delayed diagnosis of DDH in patients demographically at
risk may contribute to the inferior outcomes observed in
these patient populations. In this study, late diagnosis of
DDH was defined as presentation after 3 months of age. It
is assumed that a diagnosis of DDH after 3 months of age in-
creases the risk for irreversible damage to the acetabulum,
which often necessitates more invasive treatment.” Lindberg
et al found that patients with late presentations of DDH were
more likely to be non-white, non-English speaking, from
lower income areas, and hold public insurance.'’ In our
study, Hispanic ethnicity was a significant risk factor for
late presentation. Although a larger proportion of patients
with public insurance and a non-English language presented
late, these were not significant risk factors for late presenta-
tion. Treatment of DDH at a later age is associated with worse
functional outcomes.® In our study, patients who were His-
panic or had public health insurance were more likely to
have range of motion limitations at final follow-up. Also, pa-

tients with public insurance were more likely to have pain
at final follow-up. Previous studies have established an asso-
ciation between older age at Pavlik harness treatment initia-
tion and decreased treatment success.”'? Thus, delayed
treatment initiation may contribute to the decreased success
rate of nonoperative treatment observed in patients who were
Hispanic or had public health insurance. Luhmann et al
found a greater than 2-fold increase in secondary reconstruc-
tive procedures in patients who underwent reduction of a hip
for DDH after 6 months of age.” In our study, we found that
Hispanic patients had more surgical procedures performed
than non-Hispanic patients. Promoting enhanced screening
and outreach in patient populations at increased risk for hav-
ing their DDH undetected may improve outcomes.

The quality of the screening that patients receive is highly
dependent on the skill of their examiner. Current American
Academy of Orthopedic Surgeons evidence-based guidelines
recommend that primary care physicians perform serial
physical examinations on infants up to 6 months of age for
DDH surveillance.!! However, the American Academy of

4 A
Table II. Outcome variables for patients with a non-English primary language and an English primary language
Outcome variables Non-English (%) English (%) Crude OR* (95% Cl) P value aOR' (95% CI) P value
Late diagnosis 58.3 53.7 1.21 (0.66-2.20) .54
Successful nonoperative treatment 26.4 50.0 0.36 (0.17 - 0.75) o1t 0.3 (0.13-0.68) <.011*
ROM limitation 33.8 234 1.68 (0.86-3.26) 13 1.66 (0.83 - 3.34) 15
Pain 8.3 37 2.34 (0.64-8.61) .20 2.33 (0.62-8.73) .21
Limp 11.6 8.7 1.37 (0.50-3.74) .54 1.37 (0.50-3.74) .54
Activity limitation 8.6 6.5 1.34 (0.43-4.17) .61 1.31 (0.42-4.09) .64
Complications 37.3 35.3 1.09 (0.58-2.07) .79 1.03 (0.53-2.03) .92
Elevated acetabular index 24.3 14.3 1.93 (0.89-4.17) 10 1.94 (0.89-4.21) .09
Intact Shenton line 91.5 90.3 1. 17 (0.40-3.36) .78 1.61 (0.40-3.36) .78
Pseudoacetabulum 29 4.2 70 (.12-3.92) .68 0.69 (0.12-3.89) .67

Non-English English
Outcome variables (mean = SD) (mean = SD) P value
Total surgical 1.41 +1.14 1.20 +1.22 .09
procedures
\ J

*Bivariate analysis.
TMultivariable analysis.
findicates significance at the P < .05 level.
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Table ITI. Outcome variables for Hispanic patients and non-Hispanic patients
Outcome variables Hispanic (%) Non-Hispanic (%) Crude OR* (95% Cl) P value aOR" (95% Cl) P value
Late diagnosis 61.5 443 2.01 (1.10-3.67) 02*
Successful nonoperative treatment 32.6 541 0.41 (0.21-0.81) 01* 0.37 (0.17-0.80) o1*
ROM limitation 32.8 18.8 2.10 (1.02-4.3) .04* 1.88 (0.89-3.96) .10
Pain 7.8 14 5.80 (0.72-46.83) 10 5.05 (0.62-41.25) 13
Limp 11.4 7.7 1.55 (0.53-4.55) 43 1.56 (0.53-4.61) 42
Activity limitation 6.1 8.6 0.70 (0.23-2.17) 53 0.64 (0.20-2.01) 44
Complications 12.8 11.3 0.97 (0.51-1.84) .92 0.88 (0.44-1.73) .70
Elevated acetabular index 20.2 13.2 1.66 (0.72-3.83) 24 1.56 (0.67-3.64) .30
Intact Shenton line 89.4 94.0 0.53 (0.17-1.73) .30 0.57 (0.17-1.84) .34
Pseudoacetabulum 37 49 0.73 (0.16-3.40) .70 0.67 (0.14-3.13) .61
Outcome Hispanic Non-Hispanic
variables (mean = SD) (mean = SD) P value
Total surgical 1.35 +1.12 0.99 +1.27 .04*

procedures
\ 7

*Bivariate analysis.
tMultivariable analysis.
fIndicates significance at the P < .05 level.

Pediatrics recommends that questionable physical examina-
tion findings, pediatrician or parental concern, and infants
with risk factors for DDH are relative indications for
referral to an orthopedist.” A recent study found that clinical
examination by general practitioners did not reliably detect
radiographically identified DDH. None of the clinical find-
ings made by a general practitioner had a sensitivity of over
46.2% for DDH detection.'” This may be due to inadequate
musculoskeletal education for primary care providers. Lynch
et al found that the majority of primary care providers tested
at a large academic primary care institution failed to demon-
strate adequate musculoskeletal knowledge.'* Matzkin et al
found similar results with a test administered to medical stu-
dents and nonorthopedic residents and physicians.'” Under-
served patients are more likely to receive care from
nonphysician primary care clinicians.'® Nonphysician pri-
mary care clinicians, including nurse practitioners and physi-
cian assistants, may not be well equipped to perform
musculoskeletal examinations either. Benham et al
concluded that the majority of nurse practitioners lack
adequate preparation to manage musculoskeletal prob-
lems.'” A recent AAP clinical report suggests that all children
with unstable or dislocated hips and limited hip abduction or
asymmetric hip abduction should be referred to an orthope-
dist. In addition, the report recommends that all treatment be
performed by an orthopedist.” Therefore, access to specialty
orthopedist care is likely an important determinant of
screening efficacy and treatment outcome for DDH.
Disparities in access to pediatric orthopedic specialty care
may also contribute to the difference in outcomes observed in
at risk patient populations. In a nationwide survey of ortho-
pedic surgeon’s offices, Skaggs et al found that children with
Medicaid insurance had limited access to orthopedic care
and that Medicaid physician reimbursement correlated
significantly with patient access to care.'” Furthermore,
Medicaid insurance status is associated with longer wait
times for outpatient orthopedic appointments and further
travel to receive outpatient orthopedic care in adult pa-
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tients.'”*” Ethnicity and family income have also been shown
to impact access to pediatric orthopedic care. In a study of
children who underwent treatment for femoral shaft frac-
tures, Dodwell et al found that patients were more likely to
undergo implant removal if they were white or lived in neigh-
borhoods with less poverty. Disparities in access to care and
variations in reimbursement were cited as possible causes of
this difference.”’

Although Hispanic ethnicity was a significant risk factor
for late presentation, public insurance and a non-English lan-
guage were not. When controlling for late presentation, pub-
lic insurance, a non-English language, and Hispanic ethnicity
were significant risk factors for nonoperative treatment fail-
ure. This suggests that other factors likely contribute to the
inferior outcomes observed in these patients. Lindberg et al
found public insurance and a non-English language to be sig-
nificant risk factors for late presentation of DDH. 19 However,
their study was conducted in a different state. Demographic
composition and policy initiatives vary between cities and
may impact outcomes for DDH. In California, the state in
which this institution is located, patients with congenital
hip dislocations are eligible for the California Children’s Ser-
vices program. This state program provides diagnostic and
treatment services, physical and occupational therapy, and
medical case management to children with eligible medical
conditions. In this study cohort, 65% of patients presenting
to our department with DDH had public insurance. This is
significantly higher than the overall proportion of patients
presenting to our institution’s orthopedic department; only
46% had public insurance. The California Children’s Services
program may contribute to the higher proportion of patients
with DDH having public insurance.

There are limitations to our study. It was conducted at a
tertiary pediatric hospital, introducing a possible selection
bias. This study cohort was likely to have a higher incidence
of late diagnosed DDH and include more severe cases of
DDH than a study conducted at a lower volume center. How-
ever, the goal of this study was to elucidate the relationship
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between patient socioeconomic factors and outcomes of
DDH rather than determine their incidence. Performing
this study at a high volume center allows for a more demo-
graphically diverse patient population. This study identifies
public insurance, a non-English primary language, and His-
panic ethnicity as possible risk factors for poorer outcomes
for DDH. However, these variables are often related,
decreasing the likelihood that any one factor is an indepen-
dent predictor for poor outcomes of DDH. Still, all 3 of these
risk factors for poor outcomes of DDH are relevant to the
promotion of improved screening, diagnosis, and treatment
in at risk patient populations.

Overall, this study identified public health insurance, a
non-English primary language, and Hispanic ethnicity as
risk factors for inferior outcomes of DDH. Although it may
not be feasible to dramatically increase access to specialty
care in these patient populations, understanding which pa-
tients are at greatest risk will allow for improved targeting
of these populations. Improved training of the personnel
who perform clinical examinations may also enhance
screening for patients who are demographically at risk. Public
insurance and a non-English primary language were not sig-
nificant risk factors for late presentation, despite the inferior
outcomes observed in these patients. Furthermore, public in-
surance, a non-English language, and Hispanic ethnicity were
significant risk factors for nonoperative treatment failure
even when controlling for late presentation.

This study suggests that factors other than diagnostic delay
may contribute to inferior outcomes observed in these pa-
tients. Future studies are needed to further elucidate the rela-
tionship between socioeconomic factors and treatment
outcomes. Understanding how these risk factors influence
patient outcomes is important for the reduction of long-
term patient disability and healthcare costs. B
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