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Background: While physical activity (PA) is important during
youth, it is unclear if children and adolescents with devel-
opmental dysplasia of the hip (DDH), Legg-Calvé-Perthes dis-
ease (LCPD), or slipped capital femoral epiphysis (SCFE) are
expected or encouraged to return to PA once they have healed.
This study examines the orthopaedic surgeons’ role in advising
pediatric hip patients on the PA they should engage in, assessing
their practice, opinions, and consensus when making recom-
mendations.

Methods: Orthopaedic surgeons were invited from member lists
of 4 hip study groups. The survey included demographics,
opinions regarding PA, and 10 case scenarios that queried re-
spondents on the duration and intensity of PA as well as the
restrictions on activity type that they would recommend for
DDH, LCPD, or SCFE patients. Consensus was evaluated on a
scale ranging from 0 to 1, with a value of 0 indicating no
agreement among respondents and a value of 1 indicating com-
plete agreement.

Results: A total of 51 orthopaedic surgeons responded. While
94% agreed that it is important for school-aged hip patients to
return to PA after they have healed, 53% believed that PA may
compromise the hip and contribute to the development of os-
teoarthritis. Average standardized consensus was 0.92 for sug-
gesting the patient engage in some amount of PA, 0.44 for
suggesting the recommended daily minimum of 60 minutes of
moderate-to-vigorous physical activity (MVPA), and 0.33 for
suggesting restrictions on activity type. The most frequently se-
lected restrictions included avoiding impact activities (93%, 235/
254) and contact activities (58%, 147/254), followed by weight-
bearing activities (24%, 62/254). Respondents were not aware of
existing PA guidelines, although 57% expressed interest in fol-

lowing guidelines and 39% were uncertain.

Conclusions: While there is consensus among orthopaedic sur-
geons that children with chronic hip conditions should engage in
PA, there is considerable variation when recommending the
recommended daily MVPA minimum and placing restrictions on
activity type. This study suggests interest among orthopaedic
surgeons in developing PA guidelines that optimize outcomes for
pediatric hip patients.

Level of Evidence: Level II—Survey study.
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Developmental dysplasia of the hip (DDH), Legg-
Calvé-Perthes disease (LCPD), and slipped capital

femoral epiphysis (SCFE) are 3 of the most common pe-
diatric hip conditions. Children and youth diagnosed with
these conditions are often restricted in their sports and
physical activity participation, which can generally be re-
sumed upon recovery.

Participation in physical activity (PA), defined as
“any bodily movement produced by skeletal muscles that
results in energy expenditure,”1 has a variety of important
physical and mental health benefits.2–4 PA is especially
important during youth,5–7 reducing disease risk into
adulthood.8,9 Lifelong PA habits are also potentially es-
tablished at this time, making it important that regular
activity is promoted.10 The importance of PA in youth is
reflected in both national and international guidelines,
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which consistently suggest participation in a minimum of
60 minutes of moderate-to-vigorous intensity physical ac-
tivity (MVPA) each day.11–13 However, only a third of
children and youth in Canada and a quarter in the United
States meet their recommended targets.14,15 While PA likely
provides many of the same benefits for youth with healed
pediatric hip conditions, the risks remain unclear. In addi-
tion, patients may experience functional limitations or re-
quire restrictions that add barriers to obtaining optimal
levels of PA. Orthopaedic surgeons may play an important
role in influencing patients’ PA behaviors during the recov-
ery process, which requires further examination.

This study aims to understand orthopaedic surgeons’
decision-making when recommending PA to healed,
school-aged DDH, LCPD, and SCFE patients. In addition,

as there are no known standardized PA guidelines for pe-
diatric hip patients, we wished to determine if there is a need
or interest among orthopaedic surgeons in developing
guidance.

METHODS
A survey was developed with the input of 3 ortho-

paedic surgeons and 1 physiotherapist with expertize in
pediatric hip conditions. Respondents were first asked
questions related to demographics and practice setting.
They were then asked to report the frequency with which
they make PA recommendations for patients with hip
conditions, specifically DDH, LCPD, and SCFE, and
identify what factors they consider when making PA rec-

FIGURE 1. Branching logic used for each case scenario.
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ommendations. To understand beliefs about PA in rela-
tion to pediatric hip conditions, respondents were asked to
rate their agreement with a series of 4 statements using a 5-
point Likert scale. Respondents were also queried on their
awareness of existing PA guidelines, guideline interest, and
key stakeholders for guideline development.

Respondents were then presented with ten case sce-
narios to further explore decision-making. In preparation,
a page containing information about the current PA
guidelines for children and youth put forth by the Cana-
dian Society for Exercise Physiology, the US Department
of Health and Human Services, and the World Health
Organization was presented for review.11–13 Respondents
were also provided definitions and examples of different
intensities of PA (light, moderate, and vigorous). The case
scenarios were selected from the records of a pediatric
orthopaedic surgeon practicing in Canada. Cases included
patients treated surgically for DDH (4), LCPD (3), and
SCFE (3) who were a minimum of 1-year postsurgical
intervention, and were chosen to reflect a diverse range of
case severity and radiographic outcomes (Appendix 1,
Supplemental Digital Content 1, http://links.lww.com/
BPO/A760). Diagnosis, age at x-ray, surgical inter-
ventions performed, relevant comorbidities, and compli-
cations were included. At minimum, 1 postoperative
anteroposterior (AP) pelvis radiograph was provided for
each scenario; SCFE case scenarios included an additional
postoperative frog-leg lateral radiograph. For each case
scenario, respondents were asked a series of questions
about their recommendations for the post-treatment PA of
each patient, assuming they were both healed and pain
free, with the branching logic shown in Figure 1. The final
question asked respondents to select any PA restrictions
they would place, including avoiding contact, impact, and
weight-bearing activities. Contact activities include those
where there is expected contact with other players, impact
activities include those that put increased repetitive stress
on weight-bearing joints, and weight-bearing activities
include those requiring an individual to support their own
body weight.

The survey was developed on the Research Elec-
tronic Data Capture (REDCap) platform, a secure web
application designed for building and managing online
surveys and databases, hosted at the study-coordinating
institute.16,17 Upon approval by the institutional Research
Ethics Board, the survey was distributed by e-mail to
contact lists of 4 international hip study groups. Re-
sponses were anonymized.

Data Analysis
Survey responses were collected on REDCap and

analyzed for trends regarding surgeons’ opinions and
practice. Categorical and ordinal variables were described
using percentages and frequencies, while continuous var-
iables were described using mean and range. For the 3
binary questions in the case scenarios, participants were
asked to respond “Yes” or “No” to questions about rec-
ommending some amount of PA, being comfortable with
the patient engaging in 60 minutes of MVPA per day, and

suggesting some amount of PA restrictions on activity
type. Consensus was standardized on a linear 0 to 1 scale,
with a value of 0 indicating 50% consensus (50/50 split
between “Yes” and “No”) and a value of 1 indicating
unanimous consensus (100% “Yes” or 100% “No”).

RESULTS
The survey was completed by 51 orthopaedic sur-

geons from 12 countries. Respondents reported an average
practice experience of 15 years (range: 1 to 36 y) and an
average 83.6% pediatric caseload. Almost all respondents
(96.1%, 49/51) reported completing fellowship training in
an orthopaedic subspecialty. Practice characteristics are
summarized in Table 1.

Practice and Beliefs about Physical Activity
The frequency with which respondents reported

making PA recommendations to all hip patients, those
specifically with DDH, SCFE, and LCPD, and important
factors to consider when recommending PA are shown in
Table 2. Figure 2 shows participants’ agreement with
statements related to PA in children with hip conditions.

Physical Activity Guidelines
No respondents were aware of pre-existing guide-

lines for surgeons recommending PA to healed pediatric
hip patients. When queried on their interest in following
guidelines, 56.9% (29/51) selected “yes,” 39.2% (20/51)
selected “I don’t know,” 2.0% (1/51) selected “no,” and
2.0% (1/51) selected “other.” Of the 29 respondents who
expressed interest, all indicated that physiotherapists
should be involved in guideline development, followed by
orthopaedic surgeons (96.6%), pediatricians/family doc-
tors (51.7%), and occupational therapists (37.9%).

Physical Activity Recommendations Consensus
Table 3 summarizes the results of the 10 case

scenarios. Respondents were in favor of recommending
some amount of PA in all cases, with “Yes” selected 95.9%
of the time (Table 3).

Of the respondents recommending some amount of
PA, the majority were comfortable with the specific rec-
ommendation of 60 minutes of MVPA per day in all cases
(Table 3). Overall, respondents answered “Yes” to this
question 72.3% of the time (Table 3).

Those who were uncomfortable with 60 minutes or
more of MVPA per day were mostly concerned with both
the intensity and amount of PA (73.1%), followed by in-
tensity alone (24.6%) (Table 3). Few respondents (2.3%)
were solely uncomfortable with the amount of PA
(Table 3). With regards to recommended PA duration,
respondents mostly selected a daily maximum of
30 minutes (55.1%, 54/98), followed by 45 minutes
(27.6%, 27/98), then 15 minutes (17.3%, 17/98). For the
recommended intensity of PA, most selected a maximum
of light intensity (59.8%, 76/127), followed by moderate
intensity activity (40.2%, 51/127).

When asked if they would suggest some restrictions
on activity type, the majority were in favor of suggesting
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restrictions in 6 scenarios (Cases 1, 5 to 9) and in favor of
no restrictions in 4 (Cases 2 to 4, 10) (Table 3). Overall,
respondents selected “Yes” to restrictions 54.0% of the
time (Table 3). The most common restriction on activity
type was avoiding impact activities (92.5%), followed by
avoiding contact (57.9%), and weight-bearing (24.4%)
activities (Table 3).

Case Examples
Case 8 was a 15-year-old SCFE patient with a co-

morbid 2 cm leg length discrepancy who underwent in situ
pinning to the right hip at 12 years of age (Fig. 3). This
case had the greatest percentage of respondents against

some amount of PA, with 6/49 respondents expressing
concerns about the likelihood of increasing damage and
pain, as many noted existing signs of AVN and OA,
mechanical imbalance, and incongruity. This case also
had the greatest percentage of respondents who were not
comfortable with the recommended 60 minutes of MVPA
per day.

Cases 2, 4, and 9 all had unanimous consensus in
favor of recommending some amount of PA. These in-
clude a 7-year-old DDH patient who underwent bilateral
open reduction, pelvic osteotomy, and femoral shortening
at age 5 (Fig. 4); a 16-year old DDH patient who
underwent an open reduction and right pelvic osteotomy
with avascular necrosis at age 5 (Fig. 5); and a 13-year old
bilateral SCFE patient who underwent surgical
dislocation and left hip osteochondroplasty at age 12
(Fig. 6). While respondents unanimously recommended
some amount of PA in all 3 cases, respondents disagreed
considerably when asked if they would place restrictions
on activity type.

TABLE 1. Summary of Respondents’ Practice Characteristics
Practice location (n= 51), n (%)
United States 30 (58.8)
India 7 (13.7)
Australia 3 (5.9)
Canada 2 (3.9)
China 2 (3.9)
Germany 1 (2.0)
Sweden 1 (2.0)
Netherlands 1 (2.0)
Malaysia 1 (2.0)
Brazil 1 (2.0)
South Korea 1 (2.0)
United Kingdom 1 (2.0)

Years in practice (n= 50) , n (%)
0-5 9 (18.0)
6-10 10 (20.0)
11-15 8 (16.0)
16-20 10 (20.0)
21+ 13 (26.0)

Orthopaedic subspecialty fellowship training (n= 49), n (%)
Pediatric orthopaedics 42 (85.7)
Other 7 (14.3)

Pediatric caseload (n= 51), n (%)
0%-20% 4 (7.8)
21%-40% 1 (2.0)
41%-60% 5 (9.8)
61%-80% 2 (3.9)
81%-100% 39 (76.5)

How many new and follow-up DDH patients do you see in a given year?
(n= 51), n (%)
Never 1 (2.0)
1-20 patients/year 7 (13.7)
21-40 patients/year 7 (13.7)
41-60 patients/year 9 (17.6)
61-80 patients/year 6 (11.8)
> 80 patients/year 21 (41.2)

How many new and follow-up SCFE patients do you see in a given year?
(n= 51), n (%)
Never 0
1-5 patients/year 13 (25.5)
6-10 patients/year 10 (19.6)
11-15 patients/year 12 (23.5)
16-20 patients/year 6 (11.8)
> 20 patients/year 10 (19.6)

How many new and follow-up LCPD patients do you see in a given year?
(n= 51), n (%)
Never 1 (2.0)
1-5 patients/year 10 (19.6)
6-10 patients/year 9 (17.6)
11-15 patients/year 9 (17.6)
16-20 patients/year 8 (15.7)
> 20 patients/year 14 (27.5)

TABLE 2. Summary of Respondents’ Practice Characteristics
When Recommending PA
Do you discuss a return to physical activity with any of your school-aged
(5 to 17 y old) hip patients/families once they have healed? (n= 51), n
(%)
Yes 49 (96.1)
No 2 (3.9)

What percentage of your healed, school-aged (5 to 17 y old) DDH
patients/families do you discuss a return to physical activity with?
(n= 49), n (%)
Never 3 (6.1)
0%-25% 2 (4.1)
25%-50% 4 (8.2)
50%-75% 4 (8.2)
> 75% 36 (73.5)

What percentage of your healed, school-aged (5 to 17 y old) SCFE
patients/families do you discuss a return to physical activity with?
(n= 49), n (%)
Never 0
0%-25% 1 (2.0)
25%-50% 2 (4.1)
50%-75% 2 (4.1)
> 75% 44 (89.8)

What percentage of your healed, school-aged (5 to 17 y old) LCPD
patients/families do you discuss a return to physical activity with?
(n= 49), n (%)
Never 2 (4.1)
0%-25% 0
25%-50% 2 (4.1)
50%-75% 2 (4.1)
> 75% 43 (87.8)

Which of the following factors are important to consider when making
physical activity recommendations to healed pediatric hip patients?
(n= 51), n (%)
Patient pain 45 (88.2)
Severity of residual deformity 41 (80.4)
Presence of AVN 42 (82.4)
Current physical health of the patient 37 (72.5)
Patient’s previous physical activity before

diagnosis
34 (66.7)

Patient’s expectation of physical activity 37 (72.5)
I do not know 1 (2.0)
I prefer not to answer 0
Other 2 (3.9)
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Case 10 was a 13-year-old with bilateral SCFE who
underwent left hip pinning a year prior and right hip
pinning 2 years prior. This case had the greatest percent-
age of respondents in favor of recommending the full
60 minutes of MVPA per day, as well as the lowest per-
centage of respondents who would recommend some re-
strictions on activity type.

DISCUSSION
For children and youth with a hip condition, rec-

ommendations made by an orthopaedic surgeon regarding
the appropriate duration, intensity, and types of activity
are likely to affect their return to PA. An analysis of be-
haviors and practices with regard to making these rec-
ommendations is important, especially for children with
mobility restrictions who may experience challenges ob-
taining optimal PA levels. This survey demonstrates
that orthopaedic surgeons regard PA as an essential
component of the recovery process for children with hip

conditions. Specifically, 94% indicated that school-aged
DDH, SCFE, and LCPD patients need to return to PA
after they have healed. The survey also confirmed that
orthopaedic surgeons play an active role in recommending
PA, as the majority of respondents reported frequently
discussing a return to PA with their patients across all 3
hip disorders.

The case scenarios demonstrate clear support among
orthopaedic surgeons for pediatric hip patients to engage
in some amount of PA. However, even among this group
of hip experts, there is still substantial practice variation
with regards to recommending 60 minutes of MVPA per
day, which has been consistently supported by national
and international organizations for youth to derive health
benefits.11–13 The lack of consensus reflects an inadequate
understanding of PA and its impact on youth with hip
conditions. Those recommending against some amount of
PA commonly noted worries about further damage and
increased risk of injury, which may be concerns shared
with respondents who recommended some amount of PA

FIGURE 2. Agreement with statements related to PA in children with hip conditions.

TABLE 3. Response Frequencies, Percentages, and Average Standardized Consensus for the 10 Case Scenarios
Case Number 1 2 3 4 5 6 7 8 9 10 Overall

Condition DDH DDH DDH DDH LCPD LCPD LCPD SCFE SCFE SCFE
Some PA (Yes/No) 46/49 49/49 48/49 49/49 47/49 46/49 46/49 43/49 49/49 47/49 470/490
Standardized consensus 0.878 1 0.959 1 0.918 0.878 0.878 0.755 1 0.918 0.918
60 minutes of MVPA daily (Yes/No) 28/46 38/49 40/48 38/49 33/47 29/46 31/46 25/43 34/49 44/47 340/470
Standardized consensus 0.217 0.551 0.667 0.551 0.404 0.261 0.348 0.163 0.388 0.872 0.442
Concerned with recommendation-intensity 6/18 2/11 3/8 2/11 4/14 5/17 2/15 2/18 4/15 2/3 32/130
Concerned with recommendation-amount 0/18 0/11 0/8 0/11 0/14 0/17 1/15 0/18 2/15 0/3 3/130
Concerned with recommendation-both 12/18 9/11 5/8 9/11 10/14 12/17 12/15 16/18 9/15 1/3 95/130

Restrictions on activity type (Yes/No) 33/46 23/49 15/48 21/49 28/47 36/46 32/46 30/43 27/49 9/47 254/470
Standardized consensus 0.435 0.0612 0.375 0.143 0.191 0.565 0.391 0.395 0.102 0.617 0.328
Avoid contact activities 21/33 12/23 5/15 9/21 14/28 21/36 20/32 25/30 16/27 4/9 147/254
Avoid impact activities 31/33 22/23 13/15 19/21 26/28 34/36 31/32 28/30 22/27 9/9 235/254
Avoid weight-bearing activities 5/33 8/23 2/15 6/21 5/28 10/36 11/32 10/30 4/27 1/9 62/254
Other 2/33 3/23 4/15 3/21 1/28 2/36 3/32 1/30 4/27 1/9 24/254
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albeit with modifications. Observed radiographic features
leading to perceptions about patient pain and other
symptoms may also have led respondents to make more
restrictive recommendations. Alternatively, some re-
spondents may have chosen to be less restrictive if they
had no concerns or if they believed that the health benefits
of following PA guidelines outweighed the potential risks.
For example, SCFE patients, who are often more over-
weight than their peers, may particularly benefit from
PA.18

Respondents achieved the lowest average standard-
ized consensus when asked if they would suggest re-
strictions on activity type, recommending restrictions
approximately half of the time. This suggests greater
concern about the kinds of activities that patients engage
in, especially impact activities, as opposed to duration and
intensity. Concerns regarding activity type may include
increased risk of acute injuries to the hip with contact
sports, as well as repetitive joint-loading with high impact
and, to a lesser extent, weight-bearing activities, causing
surgeons to limit participation in these activities. Certain

impact sports have specifically been associated with an
increased risk of hip osteoarthritis (OA) and cam de-
formity, albeit mainly in high-level male athletes.19,20 A
recent study by Leopold et al21 found a shift in DDH
patients’ PA behaviors after periacetabular osteotomy
(PAO)—although activity levels increased with regard to
frequency and duration, patients changed to more low-
impact sports participation, suggesting shared concerns
about such activities.

Another contentious topic among respondents was
the relationship between PA and hip OA. While increased
risk of hip OA progression has been observed in elite
athletes, it is not consistently observed in individuals who
engage in normal levels of PA, including those with ex-
isting joint pathology.20,22,23 In fact, PA is often encour-
aged as a therapeutic treatment for OA to improve
symptoms and physical function.23,24 The benefits and
drawbacks of PA may be complicated in hip patients, who
are at greater risk of developing OA secondary to their
condition.25–27 Few studies have examined this relation-

FIGURE 3. Radiographs of a 15-year-old female SCFE patient
in Case 8, with both anteroposterior (left) and frog-leg lateral
(right) radiographs taken 3 years postoperatively.

FIGURE 4. Radiographs of a 7-year-old female DDH patient
taken preoperatively (left) and 2 years postoperatively (right).

FIGURE 5. Anteroposterior radiograph of a 16-year-old female
DDH patient taken 11 years postoperatively.

FIGURE 6. Frog-leg lateral (left) and anteroposterior (right)
radiographs of a bilateral 13-year-old female SCFE patient
taken 1-year postoperatively.
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ship, with a single study by Hara et al,28 demonstrating
that postoperative participation in sports after PAO has
no effect on OA progression. In contrast, a study by
Matheney et al29 found that DDH patients with higher
activity levels presented earlier for hip preservation sur-
gery, suggesting that increased activity levels may lead to
earlier presentation of arthrosis. However, it must be
noted that many factors may lead a patient to seek surgery
at earlier ages, with studies demonstrating a general trend
toward decreasing age at presentation for total hip re-
placements over recent decades.30,31 Further investigation
is needed to understand the long-term effects of pre-
operative and postoperative PA in this population and its
potential dose-dependent effects on hip health.

Even among a group of experts, there is clear var-
iation in practice and opinion when making recom-
mendations for PA in patients with healed pediatric hip
conditions. Existing PA guidelines provide only broad
guidance—children and youth with different physical ca-
pabilities and impairments, such as those with hip con-
ditions, require greater support. To our knowledge, there
are no PA guidelines developed specifically for pediatric
patients with hip conditions. Over half of the survey re-
spondents were interested in following standardized PA
guidelines, which would decrease practice variation and
lead to improved patient outcomes, ensuring that both
overall health and hip health are maximized in the long
term. However, should guidelines be developed, they will
need to consider a plethora of individualized patient fac-
tors in order to provide appropriate recommendations for
the amount, intensity, frequency, and restrictions on ac-
tivity type. Both hip and nonhip-related factors must be
evaluated, including existing pain or other symptoms, se-
verity of residual deformity, and the patients’ own ex-
pectations.

Further study of PA in children and youth with
pediatric hip conditions is required to inform surgeon
decision-making and potential future guidelines. There is
currently limited research in this area. A 2021 study of 28
children with hip conditions by Leo et al32 found that 70%
experienced some degree of physical limitations. Despite
this, the average daily MVPA of the sample exceeded
recommended targets; however, the study sustained a low
sample size collected from a single institution, and par-
ticipants were mainly LCPD patients who have been
previously found to be more hyperactive that their healthy
peers.32,33 Thus, multicenter, longitudinal studies are
needed to collect data on the intensity, frequency, and
types of PA that patients participate in, as well patient-
important outcomes that may include variables such as
pain and satisfaction with return to activity. Surveys of
other relevant health care providers who were identified in
this study, particularly physiotherapists, may also help to
identify practice variation in other fields and inform suc-
cessful guideline development.

This study had several limitations. While many dif-
ferent countries were represented internationally in this
survey, most respondents reported practicing in developed
countries with more advanced health care and education

systems, and thus may hold a shared perspective. In ad-
dition, respondents mainly consisted of pediatric hip ex-
perts belonging to major prospective study groups, whose
opinions and decision-making may not be reflective of
other surgeons. Surveys are also inherently limited in their
ability to analyze surgeon practice—although respondents
were provided with standard patient information, there
are many nuances during real-life decision-making that
could not be captured. The case scenarios specifically were
also open to interpretation based on the limited in-
formation provided. Some information that was not pro-
vided to respondents include a frog-leg lateral view for the
LCPD cases, which may have been beneficial when mak-
ing PA recommendations. Finally, the limited number of
patient case scenarios in each disease group prevented the
analysis of associations between case factors (eg, disease
severity) and consensus level or between-group compar-
isons, which are 2 areas of potential future study.

CONCLUSION
Despite orthopaedic surgeons’ role in influencing

their patients’ PA behavior, there is no consensus on the
duration, intensity, and types of activity restrictions to
recommend. This study will hopefully start the con-
versation about the need for further research to better
understand the PA behaviors of healed pediatric hip pa-
tients, as well as the development of PA guidelines that
optimize patient outcomes.
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