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Background: Rehabilitation is an important component of care in postsurgical knee patients, especially as it pertains to return to
preinjury activity level. Despite the established significance of rehabilitation in improving outcomes after certain surgical proce-
dures, there is a lack of investigation into compliance rates and factors that affect compliance in pediatric patients.

Purpose/Hypothesis: The purpose of this study was to evaluate sociodemographic factors associated with noncompliance in
pediatric patients after knee surgery to characterize health disparities in this population. Our hypothesis was that certain socio-
demographic factors would be associated with decreased compliance.

Study Design: Cross-sectional study; Level of evidence, 3.

Methods: A retrospective review of medical records was used to gather data on compliance rate, demographics, and socio-
economic factors for pediatric patients undergoing rehabilitation after knee surgery. Compliance rate was determined by counting
the total scheduled appointments, cancellations, and no-shows (defined as visits for which patients did not show up and did not
provide notification of cancellation). Various types of knee injuries were included in this study. Data were evaluated using bivariate
analyses in addition to hierarchical linear and binary logistic regression to assess for associations between sociodemographic
factors and compliance rate.

Results: Our total sample size was 186 patients. When compared with patients from non-single-parent households, patients from
single-parent households were found to have a lower rate of physical therapy compliance (72.2% vs 80.1%; P < .001), were less
likely to reach the 85% compliance threshold (9.1% vs 42.4%; P < .001), and had an increased amount of cancellations and no-
shows (16.7 vs 11.7 visits; P = .02). Although a small sample size, Hispanic/Latino patients were shown to have a lower
achievement of the 85% compliance threshold compared with non-Hispanic/Latino patients (0% vs 38.2%; P = .04). Increased
distance from the rehabilitation clinic was associated with lower achievement of the 85% compliance threshold (P = .033).

Conclusion: Overall, there were several significant demographic and socioeconomic variables associated with rehabilitation
compliance, specifically single-parent status, distance to rehabilitation clinic, and ethnicity. These results suggest potential pre-
dictors of decreased compliance that warrant prospective investigation.
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activities after injury,>1®1822 which can lead to a heightened

risk of reinjury.®'® Compliance with rehabilitation is para-

Knee injuries are a common occurrence in pediatric
orthopaedic care,??° with surgical management of these inju-

ries being a potentially stressful process for patients and their
families. The incidence and severity of knee injuries in young
athletes have been increasing in recent decades with the rise
of intense, year-round athletic participation.*%131428 Many
patients additionally express an interest to return to sporting
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mount in the care of these patients but can be difficult for
patients to achieve because of a variety of factors, including
pain associated with rehabilitation,® increased total length of
rehabilitation periods in pediatric patients,'® and concomi-
tant injuries leading to more complex care.?? Compliance to
rehabilitation allows patients to improve their chances
to return to normal knee functioning®!? and mitigates the
risk of recurrent knee injuries,'® while lack of compliance is
associated with negative postsurgical outcomes.®
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Despite the importance of rehabilitation compliance in
helping patients recover, there is a lack of research in this
pediatric population regarding compliance rates. Estab-
lished research on rehabilitation compliance rates in adults
for frozen shoulder syndrome’ and osteoarthritis®” high-
lights deficits in rehabilitation compliance, which likely can
be extended to the pediatric population. Many factors may
contribute to an individual’s level of compliance with pre-
scribed rehabilitation, including sociodemographic factors
that make attending the visits challenging. If certain socio-
demographic factors have a significant impact on rehabili-
tation compliance, they may be a source of health
disparities of which providers are not currently aware.

The aim of this study was to investigate the association of
sociodemographic factors with compliance to rehabilitation
after surgical treatment of knee injuries in pediatric patients
to evaluate potential predictors of noncompliance that create
these disparities. We hoped to identify potential health dis-
parities in this group that would inform future research and
interventions centered on increasing compliance in this
population and develop a set of predictors clinicians can refer
to when evaluating a patient’s risk for reduced compliance.
Our hypothesis was that individuals with government insur-
ance, an increased distance between residence and rehabil-
itation clinic, larger family size, and single-parent family
status will have decreased rates of rehabilitation compli-
ance. We also hypothesized that patients aged 16 years and
older will have a higher compliance with rehabilitation.

METHODS
Data Collection

This study was a retrospective medical-record review con-
ducted at The University of Michigan (Ann Arbor, MI).
Owing to the retrospective nature of this study, which solely
involved patient information available in the study institu-
tion’s electronic health record (EHR), institutional review
board exemption was granted. Patients who had undergone
surgery for a knee injury from January 1, 2015, to December
31, 2018, and had rehabilitation within the health system on
an outpatient basis through January 1, 2020, were reviewed
for inclusion in this study. They were excluded if older than
18 years at the time of surgery or had a prior knee surgery.
Injuries to the anterior and posterior cruciate ligaments,
medial and lateral collateral ligaments, medial and lateral
menisci, medial patellofemoral ligament, and tibial emi-
nence were included in this study.

Information was gathered on study participants by using
the EHR and Data Direct, a component of the institutional
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EHR that allows for deidentified data extraction. This
allowed for acquisition of patient information such as
appointments scheduled, reason for cancellation, compli-
ance with scheduled appointments, and sociodemographic
variables, including age, sex, race, ethnicity, religious affil-
iation, preferred language, injury type, family size, single-
parent household, stability of residence during treatment,
distance to rehabilitation location, and insurance type.
Race was indicated with a categorical variable that
included Black, Asian, White, and other for descriptive pur-
poses, described in a similar fashion to Huang and
Hanauer.'® Ethnicity as provided on the EHR was defined
as Hispanic/Latino and non-Hispanic/Latino. For multivar-
iate analysis, non-Hispanic White versus all other (Black,
Asian, or other) was used because of the small cell size for
various racial groups. Religious affiliation and preferred
language were categorized as either religiously affiliated
or not religiously affiliated, and preferred language was
defined as English or other.'® Injury was categorized as 1
or a combination of the aforementioned injuries.

Family size and single-parent household status were
determined by provider notes, with family size including all
individuals reported living in the patient’s residence. Stabil-
ity of residence and distance to rehabilitation location were
determined from patient-reported addresses. Distance from
residence to rehabilitation site was calculated using Google
Maps. When individuals reported more than 1 residence dur-
ing rehabilitation, the average distance between the rehabil-
itation site and listed addresses was calculated and included
in the analysis. If the patient listed a single residence during
treatment, we considered it a stable residence; if 2 or more
residences were listed during treatment, it was considered an
unstable residence.?® Insurance type was classified as gov-
ernment insurance (ie, Medicaid) or private insurance.?

Rehabilitation was defined as physical therapy under-
taken in the postoperative period. Duration of rehabilita-
tion varied based on the surgery performed and each
patient’s progress, but in general was expected to fall in the
range of 12 to 78 visits (2 to 3 times per week for 6 weeks to
6 months). Compliance with prescribed rehabilitation was
determined by recording the number of appointments
scheduled and the outcomes of those appointments. Reha-
bilitation visits completed, visits canceled by the patient,
and no-shows (defined as visits for which patients did not
show up and did not provide notification of cancellation)
were considered in the analysis. These 3 scenarios
composed the total number of visits scheduled, and the
compliance percentage was calculated from these values.

Canceled visits were defined as any appointment the
patient or patient’s family called to cancel. Visits can-
celed by the health care team were not considered. An
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TABLE 1

Study Population Descriptives and Visit Compliance Data
(N = 186 Participants)®

Variable Total Value
Age, y 15.3+2.0
Age >16y 98 (52.7)
Sex, male 72 (39.2)
Language, American English 183 (98.4)
Race
Non-Hispanic White 149 (80.1)
Black 26 (14.0)
Asian 4(2.1)
Hispanic/Latino 7(3.8)
Other 7(3.8)
Religiously affiliated 112 (60.2)
Family size 3.7+1.2
Single-parent family 33 (17.7)
Insurance type, government 34 (18.3)
Number of appointments scheduled 59.9 + 32.7
Number of appointments attended 447+ 252
Cancellations 9.8+£9.2
No-shows 2.6+£4.0
Compliance rate, % 78.9+119
>85% compliant 69 (37.1)

“Data are presented as n (%) or mean + SD.

85% threshold was set for analysis of the data with hier-
archical linear and binary logistic regression. As there is
little research into rehabilitation compliance, especially
in pediatric patients, this threshold was chosen by us to
allow for regression analysis of the study patients. A
study on compliance with physical therapy in patients
with frozen shoulder demonstrated that even the control
group who received no mobile phone reminders to com-
plete their exercises achieved compliance of 85%. The
intervention group had significantly higher compliance
at 97% and had better range of motion at the completion
of the study.”

Statistical Analysis

Analysis of variance (ANOVA) was used to evaluate the rela-
tionships between variables and compliance to rehabilita-
tion percentage. Hierarchical linear regression was
conducted with compliance to rehabilitation percentage and
evaluated with a stepwise addition of independent variables
to produce a 3-block model. Demographic variables such as
age (years, continuous), sex (male = 1), and race (white = 0,
other = 1) were included in the first block. The second block
consisted of sociodemographic variables such as religious
affiliation (religiously affiliated = 1), family size (number
of individuals, continuous), and single-parent household
(yes = 1). The third block included socioeconomic predictors
of distance to rehabilitation (miles, continuous), stability of
residence (unstable residence = 1), and insurance type (gov-
ernment insurance = 1).

Hierarchical binary logistic regression was conducted in a
3-block model to control confounding variables and identify
predictors of noncompliance to rehabilitation for patients.
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Type of Knee Injury

Figure 1. Distribution of injuries in study participants. Our
study population showed a predominance of ACL and menis-
cus injuries, in addition to a significant amount of MPFL inju-
ries. ACL, anterior cruciate ligament; LCL, lateral collateral
ligament; MCL, medial collateral ligament; MPFL, medial
patellofemoral ligament.

Rehabilitation compliance for this model was placed at 85%
(>85% = 1; <85% = 0). Variables were added in a stepwise
fashion identical to the logistic regression for the 3 blocks
(demographics, sociodemographics, and socioeconomic sta-
tus). All analyses were carried out using the Statistical Pack-
age for Social Sciences 25 (SPSS Inc), with P < .05 as the
threshold for significance.

RESULTS
Study Population Description

After the study selection process, 186 patients were
included in the analysis, the demographic characteristics
of which are presented in Table 1.

The study population was largely non-Hispanic White
(80.1%) and American English—speaking (98.4%). Data
regarding family size and dynamic are also listed in Table 1.
Data on rehabilitation visits and compliance (Table 1)
showed that patients were scheduled for 59.9 + 32.7
appointments, attending an average of 44.7 + 25.2 of those
appointments. Patients canceled 9.8 + 9.2 appointments on
average, along with 2.6 £ 4.0 instances of no-shows during
their rehabilitation period. The overall compliance rate was
found to be 78.9% + 11.9%, with 37.1% of the patient popu-
lation achieving the 85% compliance threshold.

Anterior cruciate ligament (ACL) and meniscus injuries
made up most of the injuries, with 67.7% having ACL
involvement, 37.1% having meniscus involvement, and
22.5% having concomitant ACL and meniscus injuries.
Overall injury frequencies are shown in Figure 1.

Analysis of Compliance Rate

ANOVA evaluation (Table 2) revealed significant findings
regarding the total number of appointments scheduled



4 Metz et al

The Orthopaedic Journal of Sports Medicine

TABLE 2
Bivariate Analysis of Compliance to Visits®
Cancellations

Variable and No-shows Cancellations No-shows Percentage Attended Percentage With >85% Compliance
Age >16y

Yes (n = 98) 12.6 £ 10.6 10.0 £8.8 2.6+3.6 78.8+11.6 32.7+47.1

No (n = 88) 124 +£11.5 9.7+9.7 2.6+45 78.9 +12.5 42.5 £50.0

P .88 .81 .96 .96 .19
Sex

Female (n = 113) 13.0 £ 10.7 10.7+9.8 2.2+3.0 80.6 + 10.7 39.1+49.2

Male (n = 73) 11.8+115 8.6 +8.3 3.2+52 79.6 +13.2 36.4 +48.7

P 47 14 .10 .76 .23
NHW vs all other

NHW (n = 147) 12.8 +11.1 104 +9.1 2.2+39 78.9+11.9 39.5+49.0

All other (n = 39) 11.5+10.8 7.6+9.7 3.9+4.3 78.4+12.4 28.2+45.6

P .52 .09 .03 .78 .20
Ethnicity

Non-Hispanic/Latino (n = 178) 12.3 £ 10.6 9.7+ 8.8 2.6+4.1 789+ 12.0 38.2 £ 48.7

Hispanic/Latino (n = 7) 18.7+£18.1 16.3+£17.2 2.3+26 74.5+ 8.6 .0+.0

P .13 .06 .84 .34 .04
Religiously affiliated

Yes (n = 102) 12.5 +£10.7 9.5+8.8 28+44 78.6 +12.0 34.3+47.7

No (n = 74) 12.3 £11.7 10.0£9.9 2.2+36 79.2+12.4 41.9£49.7

P .64 .58 74 .63 42
Single-parent residence

Yes (n = 33) 16.7 £ 13.7 11.8£9.8 49+64 72.2+12.2 9.1+£29.2

No (n = 151) 11.7+10.1 9.5+9.1 2.1+3.1 80.1+11.4 42.4+49.6

P .02 213 <.001 <.001 <.001
Insurance type

Private (n = 151) 13.2+11.7 10.7£9.9 24+41 79.5+11.9 40.4 £49.2

Government (n = 34) 9.5+£6.3 6.2+45 3.3+39 76.4+12.1 23.5 +43.1

P .08 .01 .262 .169 .07

“Data are presented as mean + SD. Bold P values indicate statistically significant differences between variables (P < .05). NHW, non-

Hispanic White.

and the instances of cancellations and no-shows. Partici-
pants with a single-parent family dynamic were less likely
to achieve 85% compliance (P < .001), and they had a lower
overall percentage of visits attended (P < .001). These
patients also had significantly more cancellations and
no-shows (P = .02), driven primarily by an increase in
no-shows (P < .001). Hispanic/Latino patients were found
to have a lower achievement of the 85% threshold than
non-Hispanic/Latino patients (P = .04). Non-Hispanic
White patients had less no-shows than their counterparts
(P =.03).

Hierarchical binary logistic regression analyses also
revealed significant findings in our study population
(Table 3). These findings showed that patients with a
single-parent dynamic had a lower achievement of the
85% adherence threshold.

Distance to Physical Therapy and Stability
of Residence Analysis

Distance to physical therapy site and stability of resi-
dence were variables that were also evaluated in this
study; however, owing to limitations with the EHR at
our institution, we were unable to assess these variables

TABLE 3
Hierarchical Binary Logistic Regression: Predictors
of Achieving 85% Adherence to Rehabilitation®

Odds
Variable R? Ratio P B (SE)
Block 1: demographics .040 — .153 —
Sex, male — 1446 225 .369 (.324)
Race, all other — .550 145 —.597 (.410)
Age >16y — 679 225 —.388(.319)
Block 2: sociodemographics .163 —  <.001 —
Religiously affiliated — .667  .206 —.405 (.320)
Family size — .844 310 -.169 (.167)
Single-parent household — 109 .001 —2.216 (.674)
Block 3: socioeconomic status .179  — 121 —
Government insurance — 467 130 —.761 (.503)
Final model — — <.001 —
Sex, male — 1619 .164 .482 (.346)
Race, all other — 741 498  —.300 (.442)
Age >16y — 604 146 —.504 (.347)
Religiously affiliated — 612 135 —.491 (.329)
Family size — .862  .376 —.149 (.168)
Single-parent household — 113 .001 —2.181 (.681)
Government insurance — 467 130 —.761 (.503)

“Bold P values indicate statistical significance (P < .05).
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TABLE 4
Hierarchical Linear Regression: Predictors
of Rehabilitation Appointment Adherence®

Variable R%, F B P
Block 1: demographics .008 .248 — <.001
Sex, male — — —.031 .766
Race, all other — — .038 720
Age >16y — — -.075 474
Block 2: sociodemographics .033 1.012 — <.001
Religiously affiliated — — —.160 134
Single-parent residence — — -.077 .496
Family size — — —.060 .600
Block 3: socioeconomic status .067 2.170 — <.001
Distance to rehabilitation — — —.225 .033
Unstable housing — — —.121 .259
Government insurance — — -.019 .862
Final model — — — <.001
Sex, male — — -.019 .857
Race, all other — — .078 457
Age >16y — — —.069 .520
Religiously affiliated — — —.152 .149
Single-parent residence — — —.117 .303
Family size — — —.104 .362
Distance to rehabilitation — — —.225 .033
Unstable housing — — -.121 .259
Government insurance — — -.019 .862

“Bold P values indicate statistical significance (P < .05).

for each participant in our study population. Therefore,
this analysis was conducted on a subset of our study
sample, totaling 96 patients with demographic character-
istics similar to the full study population. Our linear
regression showed a significant association between per-
centage of rehabilitation attended and the distance to
rehabilitation location when added in block 3 (P = .03),
listed in Table 4.

DISCUSSION

Overall, our analysis revealed significant associations with
several sociodemographic factors and compliance with pre-
scribed rehabilitation for knee injuries in our study popula-
tion. Single-parent families were found to have a lower
achievement of the 85% compliance threshold, a lower over-
all compliance percentage with rehabilitation, and an
increase in cancellations and no-shows. In addition, an
increased distance between residence and rehabilitation
clinic and individuals identifying as Hispanic/Latino were
associated with lower achievement of the 85% compliance
threshold. Notably, government insurance status,
increased family size, and age 16 years and older were not
associated with decreased compliance in our study group.
Some of the most striking findings in our analysis were
regarding associations with single-parent family status,
specifically the findings of decreased overall compliance
and decreased attainment of our established compliance
threshold. Prior studies have highlighted similar results
with decreased compliance to prescribed treatment of
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patients with this family dynamic, such as higher rates
of rescheduling and missing clinic appointments in an
asthma clinical trial?® and noncompliance to pharmaco-
logical therapy in transplant patients.!”2% Although
these studies were not focused on rehabilitation, they do
suggest difficulties with single-parent families in comply-
ing with health care appointments, potentially from diffi-
culties associated with single parents needing to
coordinate conflicting responsibilities between them-
selves and their children. As single-parent status was
associated with decreased compliance in our study popu-
lation in a similar way to increased distance from
rehabilitation site, we believe this may be a potential
intervention opportunity for nurse navigators and social
workers to help increase compliance. Although further
investigation is needed into the exact cause of decreased
compliance in these patients, transportation programs,
expanded hours of rehabilitation sites, and increased
proximity to facilities may help mitigate lack of compli-
ance. If follow-up and rehabilitation visits occur in or near
the same facilities, consolidating these visits into the
same day may also help increase patient compliance in
both these areas.

Linear regression analyses showed that increased
distance from rehabilitation location coincided with
decreased overall compliance rate with physical therapy,
although it should be acknowledged that this analysis
was not conducted on the full study population. Other
studies have demonstrated similar findings of the inverse
relationship between distance and compliance, including a
decrease in return visits to a stroke clinical trial®! and a
decrease in adherence to rehabilitation following distal
radius surgery.’* Although these studies were not solely
focused on rehabilitation, they highlight the burden that
increased distance from medical facilities to patients’ res-
idence places on compliance rates in multiple aspects of
health care. Although this finding was not necessarily sur-
prising, it underscores the importance of establishing open
communication with patients to locate a rehabilitation
facility that best suits their needs, even if that facility is
outside of the clinician’s health system or practice. It is
unclear whether this finding was exclusively secondary
to the increase in distance, or if there was a component
of lack of consistent transportation that may also have
contributed to this finding. Transportation assistance pro-
grams for patients would likely be useful in this popula-
tion, regardless of whether the driving factor is distance or
a lack of transportation. This may be another opportunity
for nurse navigators and social workers to assist on a
patient-by-patient basis in clinic.

Regarding the potential issue of transportation, it is
worth noting that patients 16 years and older did not have
an increased or decreased rate of rehabilitation compliance
compared with those younger than 16 years in the bivariate
analysis. It was initially expected that the first group would
have a higher rate of compliance, as 16 years is the age at
which residents of Michigan can drive without supervision.
The lack of difference may be a result of parents still play-
ing an active role in their children’s health care, a lack of
vehicles in the home, or simply a lack of having a driver’s
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license, as this variable was not explicitly examined in this
study. Knee injuries may also have limited the driving abil-
ity of some of the study participants.

Family size was also not found to have a significant asso-
ciation with compliance to rehabilitation. Larger family
size was expected to have a negative impact on compliance
owing to competing interests of multiple family members,
specifically in situations where families have multiple
pediatric-aged members. One theoretical explanation is
that that these families instead are composed of more
adult-aged individuals, rather than younger individuals.
This may have helped patients attend their rehabilitation
appointments by having more family members capable of
assisting patients in attending these appointments, offset-
ting any negative effect of larger family size. A study eval-
uating the effects of family cohesiveness found that more
cohesive families had increased patient compliance to med-
ical treatment.'® Although large families are not necessar-
ily cohesive, families with multiple older adolescent or
adult members who can support a child’s compliance may
help maintain good compliance, just as single-parent
households struggle more with maintaining compliance.

Participants of Hispanic/Latino ethnicity were found to
have a lower achievement of the 85% compliance threshold.
While this finding was statistically significant, it is worth
taking into consideration the small sample size of this
population and potential lack of generalizability to larger
populations, given this small sample size in our study
population.

Individuals with government insurance were initially
hypothesized to have a decreased compliance with rehabil-
itation. This variable was initially selected to be represen-
tative of socioeconomic status because of a lack of ability to
acquire financial information on study patients; however,
this observed lack of effect may be representative of all
members of the study population having insurance cover-
age. Although having insurance coverage was not part of
the inclusion criteria for our study, all members of our
study had insurance coverage. It is possible a more appro-
priate evaluation of this variable in future studies would be
to examine the relationship with rehabilitation compliance
and lack of insurance coverage, or the relationship between
rehabilitation compliance and co-pay amounts for rehabil-
itation visits.

Only 37.1% of our study population reached the 85%
threshold established for analysis, which is a lower achieve-
ment level than we anticipated. We believe this under-
scores the difficulty that patients have with compliance to
rehabilitation and raises the need for further characteriza-
tion of patient needs in terms of support to increase com-
pliance to rehabilitation. In a perfect scenario, patients
would have 100% compliance with their rehabilitation and
other health care appointments to maximize positive out-
comes and reduce health care waste, but this is obviously
not a realistic expectation of patients. The 85% compliance
threshold was agreed to reflect the importance of rehabili-
tation compliance, especially as it concerns return to sport
in the pediatric population, in addition to allowing for
regression analysis of our results. The lack of consistent
achievement of this threshold across the study population

The Orthopaedic Journal of Sports Medicine

suggests the need for further characterization and poten-
tial intervention to increase compliance rates with
rehabilitation.

Overall, significant associations between reduced
rehabilitation compliance and patient-specific sociodemo-
graphic and economic factors were identified, including
single-parent status, distance to rehabilitation site,
and ethnicity. Our study provides insight into health
disparities in this population and potential predictors
that can be utilized to assess a patient’s risk for reduced
compliance, also prompting the need for further research
and characterization of this population to determine
how best to intervene to increase compliance with reha-
bilitation. These patient factors should be taken into con-
sideration when establishing rehabilitation regimens
with patients to ensure adequate support and patient
resources to promote rehabilitation compliance, as this
is important in improving surgical outcomes. Identifica-
tion of these potential predictors in patients can prompt
and inform conversations between providers and patients
concerning the importance of rehabilitation compliance
and can direct patients toward available resources when
appropriate. Future investigation should focus on con-
firming the causes of the identified discrepancies in reha-
bilitation compliance, then developing methods to
decrease these disparities across the patient population.
Prior studies in other patient populations have found that
patient motivation can increase rehabilitation compli-
ance,® with preoperative educational classes!® and
reminder!® 724 services displaying similar effects of
increasing compliance in various clinical settings.

Limitations

In addition to biases resulting from retrospectively review-
ing electronic medical records, there are other limitations of
this study that warrant consideration. First, data were col-
lected from a single health system in the midwestern
United States and may not be generalizable to other loca-
tions. The average distance calculated from all residences
to the rehabilitation site may not accurately represent the
average distance being driven to rehabilitation appoint-
ments by patients during treatment, as it was unclear when
residence changes occurred during patients’ care. We were
also unable to collect information on household stability
and distance to physical therapy site on all patients because
of limitations with our institution’s EHR. Our study popu-
lation was also a largely White, non-Hispanic/Latino group
of patients, highlighting the need for further evaluation to
fully understand potential racial and ethnic disparities in
care. A larger sample size is warranted to further charac-
terize the trends found in this study and produce results
that are more generalizable to larger populations. In addi-
tion, despite our identified associations, we are unable to
assess the root cause of decreased rehabilitation compli-
ance. Future studies should include a prospective survey
evaluation to help identify patient-identified barriers of
decreased compliance.



The Orthopaedic Journal of Sports Medicine

CONCLUSION

Overall, our study was able to identify various associations
between demographic and socioeconomic variables and
decreased rehabilitation compliance. Individuals from
single-parent families, an increased distance between resi-
dence and rehabilitation clinic, and individuals of Hispanic/
Latino ethnicity were associated with decreased rehabilita-
tion compliance. No significant association was found
between decreased rehabilitation compliance and govern-
ment insurance, increased family size, or age 16 years or
older. Future studies should be prospective in nature and
seek to identify patient-reported barriers to compliance.

REFERENCES

1

10.

11.

12.

. Abaza H, Marschollek M. SMS education for the promotion of diabe-

tes self-management in low & middle income countries: a pilot ran-
domized controlled trial in Egypt. BMC Public Health. 2017;17(1):962.

. Adirim T, Cheng T. Overview of injuries in the young athlete. Sports

Med. 2003;33(1):75-81.

. Arora S, Peters AL, Agy C, Menchine M. A mobile health intervention

for inner city patients with poorly controlled diabetes: proof-of-
concept of the TEXT-MED program. Diabetes Technol Ther. 2012;
14(6):492-496.

. Bates NA, McPherson AL, Rao MB, Myer GD, Hewett TE. Character-

istics of inpatient anterior cruciate ligament reconstructions and con-
comitant injuries. Knee Surg Sports Traumatol Arthrosc. 2016;24(9):
2778-2786.

. Brelin AM, Rue JP. Return to play following meniscus surgery. Clin

Sports Med. 2016;35(4):669-678.

. Chan DK, Lonsdale C, Ho PY, Yung PS, Chan KM. Patient motivation

and adherence to postsurgery rehabilitation exercise recommenda-
tions: the influence of physiotherapists’ autonomy-supportive beha-
viors. Arch Phys Med Rehabil. 2009;90(12):1977-1982.

. Chen HC, Chuang TY, Lin PC, Lin YK, Chuang YH. Effects of mes-

sages delivered by mobile phone on increasing compliance with
shoulder exercises among patients with a frozen shoulder. J Nurs
Scholarsh. 2017;49(4):429-437.

. DeFrancesco CJ, Storey EP, Shea KG, Kocher MS, Ganley TJ. Chal-

lenges in the management of anterior cruciate ligament ruptures in
skeletally immature patients. J Am Acad Orthop Surg. 2018;26(3):
e50-e61.

. Dekker TJ, Godin JA, Dale KM, Garrett WE, Taylor DC, Riboh JC.

Return to sport after pediatric anterior cruciate ligament reconstruc-
tion and its effect on subsequent anterior cruciate ligament injury.
J Bone Joint Surg Am. 2017;99(11):897-904.

DiMatteo MR. Social support and patient adherence to medical treat-
ment: a meta-analysis. Health Psychol. 2004;23(2):207-218.
Finlayson C. Knee injuries in the young athlete. Pediatr Ann. 2014;
43(12): e282-e290.

Han F, Banerjee A, Shen L, Krishna L. Increased compliance with
supervised rehabilitation improves functional outcome and return to

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Factors in Rehabilitation Compliance 7

sport after anterior cruciate ligament reconstruction in recreational
athletes. Orthop J Sports Med. 2015;3(12):2325967115620770.
Herzog MM, Marshall SW, Lund JL, Pate V, Mack CD, Spang JT.
Trends in incidence of ACL reconstruction and concomitant proce-
dures among commercially insured individuals in the United States,
2002-2014. Sports Health. 2018;10(6):523-531.

Hickey S, Rodgers J, Wollstein R. Barriers to adherence with post-
operative hand therapy following surgery for fracture of the distal
radius. J Hand Microsurg. 2015;7(1):55-60.

Huang Y-L, Hanauer DA. Time dependent patient no-show predictive
modelling development. Int J Health Care Qual Assur. 2016;29(4):
475-488.

Kay J, Memon M, Marx RG, Peterson D, Simunovic N, Ayeni OR. Over
90% of children and adolescents return to sport after anterior cruciate
ligament reconstruction: a systematic review and meta-analysis.
Knee Surg Sports Traumatol Arthrosc. 2018;26(4):1019-1036.

Killian MO, Schuman DL, Mayersohn GS, Triplett KN. Psychosocial
predictors of medication non-adherence in pediatric organ transplan-
tation: a systematic review. Pediatr Transplant. 2018;22(4):e13188.
Kim C, Chasse PM, Taylor DC. Return to play after medial collateral
ligament injury. Clin Sports Med. 2016;35(4):679-696.

Kim K, Chin G, Moore T, Schwarzkopf R. Does a preoperative edu-
cational class increase patient compliance. Geriatr Orthop Surg
Rehabil. 2015;6(3):153-156.

Kraus T, Svehlik M, Singer G, Schalamon J, Zwick E, Linhart W. The
epidemiology of knee injuries in children and adolescents. Arch
Orthop Trauma Surg. 2012;132(6):773-779.

Leira EC, Viscoli CM, Polgreen LA, Gorman M, Kernan WN, on behalf
of the ITI. Distance from home to research center: a barrier to in-
person visits but not treatment adherence in a stroke trial. Neuroepi-
demiology. 2018;50(3-4):137-143.

Logan CA, O’Brien LT, LaPrade RF. Post operative rehabilitation of
grade lll medial collateral ligament injuries- evidence based rehabili-
tation and return to play. Int J Sports Phys Ther. 2016;11(7):
1177-1190.

Lynn JV, Ranganathan K, Bageris MH, Hart-Johnson T, Buchman SR,
Blackwood RA. Sociodemographic predictors of missed appoint-
ments among patients with cleft lip and palate. Cleft Palate Craniofac
J. 2018;55(10):1440-1446.

Schweier R, Romppel M, Richter C, Grande G. Dissemination strate-
gies and adherence predictors for web-based interventions-how effi-
cient are patient education sessions and email reminders? Health
Educ Res. 2016;31(3):384-394.

Shemesh E, Duncan S, Anand R, et al. Trajectory of adherence
behavior in pediatric and adolescent liver transplant recipients: the
medication adherence in children who had a liver transplant cohort.
Liver Transpl. 2018;24(1):80-88.

Spicher M, Bollers N, Chinn T, et al. Adherence in single-parent
households in a long-term asthma clinical trial. Pediatr Nurs. 2012;
38(4):207-238.

Tuakli-Wosornu YA, Selzer F, Losina E, Katz JN. Predictors of exer-
cise adherence in patients with meniscal tear and osteoarthritis. Arch
Phys Med Rehabil. 2016;97(11):1945-1952.

Werner BC, Yang S, Looney AM, Gwathmey FW Jr. Trends in pedi-
atric and adolescent anterior cruciate ligament injury and reconstruc-
tion. J Pediatr Orthop. 2016;36:447-452.



	Sociodemographic Factors Associated With Decreased Compliance to Prescribed Rehabilitation After Surgical Treatment of Knee Injuries in Pediatric Patients
	METHODS
	Data Collection
	Statistical Analysis

	RESULTS
	Study Population Description
	Analysis of Compliance Rate
	Distance to Physical Therapy and Stability of Residence Analysis

	DISCUSSION
	Limitations

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


