Indian Journal of Orthopaedics (2020) 55:1549-1558
https://doi.org/10.1007/543465-021-00534-y

ORIGINAL ARTICLE q

Check for
updates

Development of a DDH Care Pathway for India: A Study Methodology
to Guide Similar Efforts in Other Countries and for Other Conditions

Jacqueline Li'2 - Alaric Aroojis® - Kishore Mulpuri'? - Kevin G. Shea® - Emily K. Schaeffer'-2

Received: 14 August 2021 / Accepted: 19 September 2021 / Published online: 22 October 2021
© The Author(s) 2021

Abstract

Purpose In India and other Global South countries, developmental dysplasia of the hip (DDH) is often diagnosed after
walking age, leading to more invasive surgeries and long-term disability. DDH care pathways aim to enhance early detec-
tion and must be tailored to meet a country’s needs and diverse practice settings. We describe a multi-phase methodology
for context-specific DDH care pathway development, demonstrating its use in India.

Methods In Phase I, Orthopaedic surgeons, Pediatricians/Neonatologists, and Radiologists in India were surveyed regarding
DDH screening. Seven relevant Indian organizations partnered together and assembled a multidisciplinary working group,
which then met fortnightly to establish an evidence base and prepare for the subsequent consensus-building phase. During
Phase II, panelists participated in a modified Delphi process to reach consensus on a list of DDH screening statements. Phase
IIT applied the statements to develop the care pathway.

Results The Delphi process concluded after a preliminary survey and two Delphi rounds, reaching consensus on 47 state-
ments, which were condensed into 35. The developed care pathway for India features periodic clinical hip examinations
integrated with the country’s immunization schedule and selective imaging screening, providing flexibility in the timing
and modality of imaging.

Discussion/Conclusion In Global South countries, there is a need for DDH care pathways specific to local contexts. Successful
care pathway development requires accounting for cultural differences in healthcare and strategies to facilitate engagement
and to address country-specific barriers. This methodology was feasible in India and can be applied to other conditions and/
or countries wishing to establish care pathways.

Level of Evidence Level III.

Keywords Developmental dysplasia of the hip - Care pathway - Screening - Delphi process

Introduction

Developmental dysplasia of the hip (DDH) represents a
spectrum of hip abnormalities, present at birth or developed
during infancy, that ranges from mild dysplasia to hip dislo-
cation [1, 2]. This condition is a common cause of childhood
disability and a leading cause of premature hip osteoarthritis
requiring total hip replacement [3, 4]. Treatment options
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Various screening programmes have been developed to
improve the early detection of DDH [7]. While universal
clinical examination is widely accepted, controversy exists
surrounding the additional use of universal or selective
ultrasound imaging for those with DDH risk factors [8§—12].
Universal ultrasound screening may lead to unnecessary
commitment of resources and over-treatment; however,
long-standing universal ultrasound screening programmes
in Austria and Germany have demonstrated success at
reducing costs and the need for surgery [8, 11-14]. A recent
systematic review, similarly, found support for universal
ultrasound screening and its cost-effectiveness, though they
cite important logistical and financial challenges that would
hinder implementation of such a programme in India [15].
Despite ongoing debate over best screening practices, there
is no doubt that all screening programmes reduce the late
detection of DDH. Thus, especially in countries with limited
resources, guidance that is offered must be practical within
the region of interest and consider local practices and health-
care cultures to ensure feasibility.

A care pathway is a method used to guide or manage
the care of a specific population of patients with a well-
defined condition or problem for a well-defined period [16].
They are often developed by a multidisciplinary team, are
evidence-based, and are meant to introduce and standardize
patient-centered care [17]. Here, we define a DDH care path-
way as a decision-making algorithm that guides healthcare
providers through the process of screening—from clinical
evaluation until referral to an orthopaedic surgeon or return
to routine hip surveillance.

In India, the incidence of DDH is estimated to be between
1.0 and 9.2 per 1000 live births [18-20]. Recently, a sur-
vey of orthopaedic surgeons practicing in India found that
over two-thirds of respondents had performed initial assess-
ments on children with DDH older than one year of age
[21]. Hence, a DDH care pathway for India, complemented
by additional knowledge translation tools, would aid in the
goal of standardizing patient care and enhancing early detec-
tion efforts across the country. The aim of this study was to
develop a cost- and time-effective methodology to create
a DDH Care Pathway for the Indian context, with the goal
of detecting the majority of cases before walking age. We
describe below the multi-phased approach, the use-case in
India, and how it may be applied to guide efforts in other
countries and for other conditions.

Methodology and India Use-Case
Overview of the Care Pathway Development Process

The Pediatric Orthopaedic Society of India (POSI) and the
Indian Academy of Pediatrics (IAP) led this joint initiative,
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with support from international collaborators. A three-
phased approach was designed, requiring successful com-
pletion of the previous phase to continue into the subse-
quent phase (Fig. 1). Ethics approval was obtained by the
coordinating institution for each phase of the project. Phase
I focused on knowledge-building, increasing buy-in, and the
enlistment of a working group in preparation for the follow-
ing phase. In Phase II, panelists participated in a modified
Delphi process to reach consensus on a comprehensive list
of statements regarding DDH screening. In the final phase,
a core writing group assembled the care pathway, which was
reviewed by panelists and then endorsed by all participating
organizations.

Phasel
Expert Group Formation

Key members from POSI and IAP were enlisted, and part-
nerships were then formed with the National Neonatology
Forum of India (NNFI), Indian Radiological & Imaging
Association (IRIA), Indian Federation of Ultrasound in
Medicine & Biology (IFUMB), Federation of Obstetric
& Gynaecological Societies of India (FOGSI), and Indian
Orthopaedic Association (IOA)—all seven organizations
representing over 120,000 healthcare providers in India.
Each organization nominated representatives from various
regions of the country to join the group based on their exper-
tise on DDH and leadership within their respective organi-
zations. The resulting expert group, designated as the DDH
India Care Pathway Working Group, consisted of a group of
orthopaedic surgeons, pediatricians, neonatologists, gynae-
cologists, and radiologists, reflecting the range of physician
stakeholders relevant to the care of DDH patients in India.
In view of travel restrictions imposed by the COVID-19
pandemic in 2020-2021 and the geographical distribution
of the group members, meetings were conducted virtually
using the Zoom platform (Zoom Video Communications,
Inc. 2012, Version 5.0, San Jose, CA, USA). Email and web
applications were used to facilitate communication between
group members.

Initial Survey of Specialty Groups

Upon forming partnerships, the members of POSI, IAP,
NNFI, IRIA, and IFUMB were surveyed to understand the
scope of options available to providers in India prior to
consensus-building. Surveys were developed in collabora-
tion with international investigators and local experts and
asked about DDH resource availability, current screening
and referral pathways, attitudes towards care pathways,
and other discipline-specific questions. Surveys were
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Fig.1 Flow diagram of the multi-phase process used for care pathway development. Adapted from Salkind NJ, eds. Encyclopedia of Measure-
ment and Statistics. Thousand Oaks, CA: Sage Publications, Inc.; 2007: 242. https://doi.org/10.4135/9781412952644

administered using the Research Electronic Data Cap-
ture (REDCap) tool, a secure web application designed
for building and managing online surveys and databases
hosted at the coordinating institution (REDCap. 2004,
Version 10.6.25, Vanderbilt University, Nashville, TN,
USA) [22, 23]. Preliminary survey findings demonstrated
good access to ultrasound and X-ray; however, they sug-
gested potential variability in the quality and reliability of
ultrasound reporting, complicating the existing debate on
selective versus universal ultrasound screening and neces-
sitating further discussions on care pathway flexibility to
account for this variability. The surveys also demonstrated
low awareness about DDH among pediatricians/neonatolo-
gists, and limited experience with clinical and imaging
tools for diagnosis. To improve awareness, infographics
outlining the incidence of DDH, risk factors, diagnostic
tools, and the importance of early detection and manage-
ment were developed and circulated to organizational
members.

Literature Review

Group members participated in a three-month literature
review process through a series of fortnightly meetings,
which included scheduled presentations by group members
followed by questions and discussion. Presenters synthesized
relevant high-quality articles on designated topics, includ-
ing the incidence of DDH in India, clinical examination, the
role of imaging, and comparisons of existing screening pro-
grammes. An online repository of comprehensive literature
was also created for the group and stored on a cloud-based
server for ready reference.

Preparatory Meeting for Consensus-Building
Upon completion of the literature review, the consensus-
building phase was introduced. The external facilita-

tor reviewed existing care pathways and explained the
upcoming modified Delphi approach, outlining past uses
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of the Delphi along with the panelist’s role, significance,
and extent of their expected commitment during Phase II.

Phasell
Overview of the Delphi Process

The aim of Phase II was to reach consensus on a com-
prehensive list of statements for the screening of DDH
from birth until walking age in India. To achieve this, the
Delphi approach, which is a consensus-building method
requiring iterative surveys and controlled feedback, was
used [24]. The modified Delphi process used in this study
employed online rounds of surveys, along with virtual
meetings between each round, until a pre-designated stop-
ping point was reached (Fig. 1).

Each Delphi survey consisted of a list of consensus
statements regarding key components of DDH screening.
Statements were rated on a five-point Likert scale and
80% was set as the threshold of consensus for a given
statement (> 80% of respondents selecting “agree” or
“strongly agree”). Respondents could also select “N/A”
(excluding them from the denominator) if they felt that
they lacked the expertise to provide a rating. Each consen-
sus statement was followed by an optional comment box
for respondents to address concerns, propose changes, ask
questions, and/or explain the rationale for their selection.

All surveys were administered using REDCap and
distributed by email and WhatsApp messaging platform.
Panelists were given 2 weeks to complete each survey—
non-respondents were sent reminders throughout the
period. Those who were unable to complete the survey in
the designated time frame were excluded from the round
and any following rounds; however, their survey results
from previous round(s) were retained for analysis.

At each virtual meeting, the external facilitator pre-
sented the aggregate results and the panelists discussed
the statements, focusing on ones that did not reach con-
sensus. Panelists unable to attend the meeting could view
arecorded version of the meeting or a slide deck contain-
ing the results and summary of the discussion. After each
round, statements that reached consensus were incorpo-
rated into the final list. Statements were also modified,
added, removed, or brought back in the subsequent round
based on group input and the discretion of the investi-
gators. A priori, it was determined that the Delphi pro-
cess would conclude when a) >90% of cumulative items
reached consensus or b) after four iterations of the Delphi
survey were completed.
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Preliminary “pre-Delphi” Survey

The preliminary survey consisted of 32 questions and served
as the foundation for the subsequent Delphi survey (Fig. 2).
Panelists were asked about their practice characteristics and
opinions regarding DDH screening: risk factors, clinical
exam, ultrasound, X-ray, and timing of referral. The demo-
graphic characteristics of the 29 respondents are summa-
rized in Table 1.

The preliminary survey favored universal clinical screen-
ing (69%) with age-dependant clinical tests and selective
imaging using either ultrasound (97%) or X-ray (93%). Simi-
lar to the specialty group surveys, ultrasound and X-ray were
available; however, there was variability in opinion on the
age range for ultrasounds and lower age limit for X-rays.
However, all respondents agreed that the availability of qual-
ity ultrasound reporting and interpretation must be consid-
ered when determining imaging modality. The survey also
highlighted the need to incorporate trained paramedical
personnel as potential users of the care pathway, including
auxiliary nurse midwives, accredited social health work-
ers, mobile health teams at the community level, and medi-
cal teams at district early intervention centers and district
hospitals.

Delphi Round 1

The results of the preliminary survey were used to frame
consensus statements for Round 1, which consisted of 37
statements. In total, 28/29 (97%) preliminary respondents
completed the survey, with 70% (26/37) of statements reach-
ing consensus, thus necessitating another Delphi round. Fol-
lowing the group meeting, eight new statements were devel-
oped, 11 statements that had not been agreed upon were
re-worded into 13 statements, and one statement which was
previously agreed upon was also re-worded and included
(Fig. 2).

Delphi Round 2

Round 2 consisted of 22 statements and was completed by
25/28 (89%) respondents from Round 1. An additional 20
statements reached consensus, for a cumulative 96% (45/47),
thus meeting the criteria to conclude the Delphi process
(Fig. 2). Another meeting was held to share the results, dis-
cuss the two remaining statements that did not reach consen-
sus, and then announce the conclusion of the Delphi process.

Statement Finalization
The two remaining statements were re-distributed along

with a rationale/summary of the group discussion. All 25
participants who completed Round 2 responded, with both
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Table 1 Demographic characteristics of the respondents to the pre-
liminary Delphi survey

N (%)

Clinical occupation

Orthopaedic surgeon 10 (34.5%)

Pediatrician 10 (34.5%)

Radiologist 4 (13.8%)

Gynaecologist 3 (10.3%)

Neonatologist 2 (6.9%)
Organization representation

Pediatric Orthopaedic Society of India 9 (31.0%)

Indian Academy of Pediatrics 9 (31.0%)

Indian Radiological and Imaging Association 2 (6.9%)

National Neonatology Forum of India 3 (10.3%)

Indian Federation of Ultrasound in Medicine and Biol- 2 (6.9%)

ogy
Federation of Obstetric and Gynaecological Societies 3 (10.3%)
of India

Indian Orthopaedic Association 1 (3.4%)
Private vs public sector experience

Private 9 (31.0%)

Public 5(17.2%)

Both 15 (51.7%)
Solo vs group setting

Solo 11 (37.9%)

Group 16 (55.2%)

Partnership 1 (3.4%)

Other 1 (3.4%)
Urban vs rural setting

Urban 28 (96.6%)

Urban and rural 1(3.4%)

statements reaching consensus. These statements were then
incorporated into the list, for a total of 47 consensus state-
ments (Fig. 2).

Three experts (JL, EKS, AA) then reviewed the complete
list of statements and divided them into five categories. Dur-
ing this process, 18 statements were simplified into eight
statements and two statements were deleted, resulting in a
final list of 35 statements (Table 2).

Phase lll

In the third phase, a core writing group applied the consen-
sus statements to create the DDH care pathway algorithm for
India and a written version. These materials were circulated
to the expert panel for revisions. A final meeting was held
to review the care pathway before finalization and formal
endorsement from all organizations (Fig. 1).

The conclusion of the consensus-building process
resulted in a comprehensive algorithm for the screening of
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DDH in India, from birth until walking age. The tool reflects
the current expert-based consensus among physicians in
India and has been designed as a primary guide for use by
local healthcare providers. Key features of the care pathway
are shown in Table 3.

Discussion

This study demonstrates the successful development and
application of a feasible methodology for the creation of a
DDH care pathway for India. With a growing population of
over 1.3 billion people and the goal of nationwide uptake,
the development of a novel care pathway was essential, as
established programmes and care pathways in the Global
North lack utility in the complex Indian healthcare setting.
The care pathway is applicable in the public and private
healthcare sectors, and the nation’s diverse practice set-
tings and geographic locations, including rural areas which
account for approximately 69% of India’s population [25].
To our knowledge, no other study has used a Delphi process
to develop a care pathway for DDH screening. However, a
DDH care pathway has been developed for the St. Luke’s
Health System in Idaho, USA, considering the state’s geo-
graphic characteristics and rural population [26]. The path-
way provides primary care practitioners and pediatricians
with a simple algorithm to manage each case. While the
pathway is designed to standardize patient care and enhance
the early detection of DDH throughout the health system, it
also allows for flexibility, providing alternative pathways for
those lacking access to ideal imaging, and ensuring that all
children in the health system receive quality DDH screening
regardless of their location or life circumstance [26].

In 2019, Kelley et al. used the Delphi method to reach
consensus on a set of principles for the management of DDH
with a Pavlik harness [27]. Similarly, Roposch et al. (2011)
established international consensus on diagnostic criteria
for DDH in early infancy using a Delphi process; however,
the consensus gained from these studies inform practice and
emphasize global as opposed to regional or country-specific
guidance [27, 28].

The Delphi method was ideal for this study because of
the existing controversy surrounding best practices for DDH
screening, necessitating a methodology that integrates evi-
dence in the literature with the best judgment of experts.
Additionally, the ability to conduct the process virtually
resolved the logistical and financial challenges of facilitating
meetings with a large and geographically diverse panel. Our
involvement of experts from diverse settings and specialties
during consensus-building has been recommended to bring
in alternative viewpoints and ensure a wide knowledge base
[29, 30]. Obtaining support from leaders and stakeholders
from multiple organizations will also help to increase future
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Table 2 Final list of 35 consensus statements developed for the DDH India Care Pathway subdivided into five categories

Clinical Exam
1.

All babies should be screened for DDH using clinical examination

2. For the purpose of DDH screening, babies should receive a clinical hip examination at birth before the mother and baby are discharged and
during well baby checks/vaccination schedule

3. Clinical hip examinations can be performed by trained pediatricians, family doctors, neonatologists, orthopaedic surgeons, obstetricians,
radiologists / sonologists and paramedical personnel (e.g. Auxiliary Nurse Midwives (ANM) / Accredited Social Health (ASHA) Workers /
Anganwadi Workers (AWW) / Mobile health units / Medical teams at District Early Intervention Centers)

4. 'Routine health supervision' entails regular clinical hip examinations using age-appropriate tests that occur at birth and during vaccination
schedules / well-baby checks

5.  With regards to DDH screening, the minimum clinical tests for babies <14 weeks of age include Ortolani and Barlow maneuvers

6.  With regards to DDH screening, the minimum clinical tests for babies 14 weeks - 6 months of age are limited hip abduction and Galeazzi
test (unequal height of knees)

7.  With regards to DDH screening, the minimum clinical tests for babies >6 months of age are limited hip abduction, Galeazzi test (unequal
height of knees), and sign of limp (if walking)

Ultrasound

1.  If quality ultrasound is available, it CAN (not necessarily should) be used as a DDH screening tool any time from birth to 6 months of age if
desired

2. A baby with abnormal US findings should immediately be referred to an orthopaedic surgeon

X-ray

1.  With regards to radiographs, IHDI and/or Tonnis classification can be used to grade dysplasia if the ossific nucleus is present

2. With regards to radiographs, IHDI classification should be used to grade dysplasia if the ossific nucleus is not present

3. For the purpose of DDH screening, an x-ray (after 14 weeks of age and in the presence of positive clinical exam and/or positive risk factors)
should be obtained if quality ultrasound reporting / interpretation is not available in the area of practice

4. If an x-ray is needed, an AP radiograph is the minimum radiograph required for DDH screening

5.  For the purpose of DDH screening, the earliest age to obtain an x-ray (if quality ultrasound is unavailable) is 14 weeks of age (to match
vaccination / well-baby schedule)

6. A baby with abnormal x-ray findings should immediately be referred to an orthopaedic surgeon

Decision-making

Ideally, a baby <6 weeks of age with a positive Barlow exam should wait to obtain an US at 6 weeks of age (if quality ultrasound is

If a baby with a positive Barlow exam is <6 weeks of age and the healthcare provider believes the child is at risk for loss to follow-up, an US
A baby <6 weeks of age with a positive Barlow exam and subsequent abnormal imaging findings should be referred to an orthopaedic

A baby <6 weeks of age with a positive Barlow exam, subsequent normal imaging findings and no risk factors present can return to routine
A baby <6 weeks of age with a positive Barlow exam, subsequent normal imaging findings and risk factors present requires follow-up

A baby 6 - 14 weeks of age with a positive Barlow test should obtain an ultrasound and should be referred to an orthopaedic surgeon

A baby <14 weeks of age with a positive Ortolani test should obtain an ultrasound and should be referred to an orthopaedic surgeon
A baby 14 weeks - 6 months of age with limited hip abduction requires further follow-up imaging (ultrasound/x-ray at the discretion of the

1.
available)
2.
(if quality ultrasound is available) may be conducted at that time
3.
surgeon
4,
health supervision
5.
imaging
6.
7.
8.
medical personnel) and should be referred to an orthopaedic surgeon
9.

A baby 14 weeks - 6 months of age with a positive Galeazzi test requires further follow-up imaging (ultrasound/x-ray at the discretion of
the medical personnel) and should be referred to an orthopaedic surgeon

10. A baby >6 months of age with limited hip abduction should obtain an x-ray and should be referred to an orthopaedic surgeon
11. A baby >6 months of age with a positive Galeazzi test (unequal height of knees) should obtain an x-ray and should be referred to an

orthopaedic surgeon

12. A baby of walking age with a sign of limp should obtain an x-ray and should be referred to an orthopaedic surgeon

Risk Factor Screening

For babies with a normal clinical exam, the presence of risk factors should be assessed to determine the need for any follow-up
For the purpose of DDH screening, risk factors include breech presentation, family history of DDH, improper swaddling practices, and a

A baby at any age with normal clinical exam and no risk factors present can return to routine health supervision

All babies <6 weeks of age with a normal clinical exam but risk factors present (breech presentation, family history of DDH, improper
swaddling practices, and a history of hip instability) should be screened with an US at 6 weeks (if available) or return for an x-ray at 14
All babies 6 - 14 weeks of age with a normal clinical exam but risk factors present should be screened with an US (if quality ultrasound is

All babies between 14 weeks - 6 months of age with a normal clinical exam but risk factors present should be screened with either an US

All babies >6 months of age with a normal clinical exam but risk factors present should be screened with an x-ray
All babies undergoing risk factor screening who obtain subsequent normal imaging can return to routine health supervision

1.
2.
history of hip instability
3.
4.
weeks
5.
available) or return for an x-ray at 14 weeks
6.
or x-ray
7.
8.

buy-in and uptake of the care pathway in India. It was also
essential that the composition of the expert panel accounted
for cultural differences in healthcare. The target users are
primarily pediatricians and neonatologists and hence,
involving IAP and NNFI alongside POSI was crucial to the
success of this project. Considering the variability in the

quality and reliability of ultrasound reporting and restric-
tive access to ultrasound due to the Pre-Conception and Pre-
Natal Diagnostic Techniques (PCPNDT) Act, 1994 banning
pre-natal sex determination in India, it was also important to
involve sonologists and radiologists to provide feedback on
the ideal imaging modality for DDH screening. Additionally,
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Table 3 Features of the DDH Care Pathway for India

checks/vaccination visits until the child is of walking age

five years of age

1. A broad based guideline in order to remain applicable to the diversity of India’s healthcare settings
2. Developed for use by clinical healthcare providers, especially paediatricians, neonatologists and primary care physicians; however, it can be
utilized by a wide cadre of trained healthcare providers who care for children so as to maximize uptake across the country

3. Focus on ‘surveillance’ rather than ‘screening’ — emphasizing the concept of periodic physical examinations as part of regular well-baby

4. Recommended periodic hip examinations have been aligned with the immunization schedule [at birth, 6 weeks, 10 weeks, 14 weeks, 6
months, 9 months, 12 months, 15 months and 18 months of age] recommended under the Universal Immunization Programme and
established under the National Reproductive & Child Health Programme, National Health Mission, Ministry of Health and Family Welfare,

Govt. of India (MoHFW, GOI). This programme brings in millions of children per year into well-baby clinics for immunizations from birth until

5. Screening based on regular clinical examination of the hips at every well-baby check/vaccination visit in addition to selective imaging using
ultrasound or x-ray for any baby with abnormal clinical finding(s) and/or risk factor(s) present

6. Age-specific clinical tests for babies <14 weeks of age, 14 weeks — 6 months of age, or >6 months of age

7. Flexibility in the timing of ultrasound for babies <6 weeks of age depending on potential for loss to follow-up

8. Flexibility in the timing and imaging modality for babies <14 weeks of age without access to quality ultrasound

9. Flexibility in the imaging modality for babies between 14 weeks and 6 months of age

10. Referral to Paediatric Orthopaedic / Orthopaedic Surgeon for abnormal clinical and/or imaging findings.

although obstetrician-gynaecologists may not be relevant to
the care of DDH patients in many Global North countries,
their participation was important in the Indian healthcare
setting as a frequent first point of contact with newborns and
their families. In addition to serving as potential examiners
of newborn hips, obstetrician-gynaecologists are an impor-
tant resource for families in India, often guiding parents on
various aspects of newborn care, such as hip-safe swaddling
practices.

Multiple measures were put in place to manage the inher-
ent challenges resulting from group diversity, such as the
ability to opt out of responding to Delphi statements. Addi-
tionally, the literature review allowed all group members to
become sensitized to the literature. The foundational knowl-
edge base developed prior to solicitation of group members’
opinions may have contributed to the generally high levels
of agreement in the preliminary survey and resulted in fewer
Delphi rounds; however, the extent of review included in the
methodology is unique to the group and may not always be
necessary.

The consideration of facilitators and barriers to develop-
ment is key to successful care pathway implementation [31].
Phase I allowed the group to establish rapport and ensured
preparedness for the Delphi process. The surveys during
this phase also identified critical knowledge gaps that will
be addressed during implementation, including deficits in
pediatricians’ and neonatologists’ knowledge about hip-safe
swaddling, risk factor screening, and various clinical tests. It
also became apparent that bringing children in solely for hip
examinations would be challenging, resulting in the align-
ment of the recommended hip examination schedule with the
country’s immunization schedule (Table 3). An important
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consideration for future care pathways will be to leverage
existing infrastructure or programs to simplify implementa-
tion and maximize uptake. Additionally, while group mem-
bers in this study were highly motivated, investigators must
be wary of declining motivation and implement appropriate
strategies to facilitate and maintain engagement.

One limitation of the use-case in India was the lack of
representation from nursing associations, parent groups, and
physicians practicing in rural areas in the working group.
Although the Indian population continues to urbanize, meas-
ures must be taken to ensure that babies in rural areas are not
overlooked, as their risk for late detection may be greater due
to limited access to health resources. However, the Delphi
statements and resulting algorithm did address variability
in resource accessibility at every step of the care pathway.
This included permitting a wide variety of trained physicians
and paramedical personnel to perform clinical examinations
and providing flexibility in the timing and/or modality of
imaging (Table 3). Nurses and physicians with rural expe-
rience will also be involved during implementation and
future care pathway revisions. Another inherent limitation
of the methodology was the lack of true anonymity during
consensus-building [32]. This was mitigated by collecting
survey responses outside of the meeting time and presenting
aggregate results. Additionally, the success of the initiative
relies on the presence of a local champion in the country
to serve as the Project Lead. This individual must have the
experience, expertise, passion, and positional leadership to
unify all relevant organizations and motivate group members
through all phases to ensure that the project goals are met.

There is an urgent need for action to reduce global ineq-
uities in DDH screening. A context-specific DDH care
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pathway such as this has the potential to benefit millions of
infants born each year in the country and globally. The cost-
and time-effective methodology we have described can be
used to develop care pathways in other countries and may be
particularly useful in regions with limited funds and other
resources. Recently, this approach was successfully used to
develop a hip surveillance guideline for children with cer-
ebral palsy in India—this methodology can continue to be
applied to other conditions with a similarly large burden and
controversy regarding best practices.

Conclusion

The late detection of DDH in Global South countries such
as India necessitates global health initiatives to combat
this. The three-phased methodology outlined in this paper
requires a preparatory phase, a consensus-building phase
using a modified Delphi approach, and a care pathway
development/writing phase. The methodology was success-
fully used to develop a DDH care pathway in India, dem-
onstrating feasibility given the limited funds available and
the nation’s diverse health landscape. Other countries can
apply this methodology to develop DDH care pathways, or
care pathways for other conditions, that are unique to their
local context.
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