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Purpose: The burden of joint instability on the patient’s general@th has been well recognized
in the shoulder and knee but not as much in the hip. Thi y compares patients who have
undergone corrective surgery for instability of the hip kna@nd shoulder to better understand their

relative impact on quality of life. (\‘}\),Q/

Methods: 230 instability correction proced @erformed between 1-Jun-2018 and 31-Jan-2023
were included in the analysis: 62 dyspla % [Mean Age 31(16-47), BMI 25(18-33), ASA 2.0
(1-3) and 7 Males (11%)], 112 knees \Q»h igamentous injuries [Mean Age 34(18-61), BMI 27(16-
48), ASA 1.6(1-3) and 62 Mal %)], and 56 unstable shoulders [Mean Age 38(18-67), BMI
27(20-37), ASA 2.0(1-3) 9 Males (70%)]. Intra-operative surgical details including,
arthroscopic treatmen’t, \QWell as labral, cartilage, and bone corrections, were collected. Pre-
operative and l-ye@ost-operative Physical and Mental PROMIS patient-reported outcome

measures were als?gompiled.

Results: In the hip group surgeries were: periacetabular osteotomy (PAO) (71%), PAO with scope
(23%), and Arthroscopy alone (6%); in the shoulder group: 61% of patients received a scope, and
39% received open surgery; in the knee group: 85% of patients received ACL surgery alone while
15 received both ACL and Meniscus treatment. All patients improved their functional score with
hip instability having the worst physical outcomes pre- and postoperatively. Mean Pre-operative

Physical Health PROMIS score was [Hip 40.1 (SD 6.9); Knee 48.3 (SD 7.7); Shoulder 46.6 (SD



8.0)] and 12 months post-operative was [Hip 45.2 (SD 7.6); Knee 50.4 (SD 6.2); Shoulder 48.8
(SD 7.7)].

Conclusion: Joint instability carries a significant burden on patients’ both physical and mental
quality of life. More importantly, instability from a bony deformity i.e. hip dysplasia is as impactful
as soft tissue/ligamentous instability of the shoulder and knee. This analysis adds validity to

instability as the leading pathomechanism of hip dysplasia.
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1. Introduction XN

In general, hip instability is defined as an uncontrolled, non-physiok@cal motion of the hip that
results in pain with or without symptoms of hip joint unsteadi 1]. Hip instability can cause
pain and disability in many young people, especially athh&eg.QHip instability in adolescents and
young adults is a health problem and disease caused bé‘;%veral factors including femoral torsion,
bony coverage of the acetabulum, in addition to hi@&ability due to acetabulum-femoral collision
and soft tissue laxity [2-4]. One of the @nportant factors that lead to hip instability is
developmental dysplasia of the hip (D, 2]. DDH occurs when the acetabular coverage is
generally incomplete from the su and anterior sides, which results in the acetabulum
deviating more than normal an 4{1 rease in the lateral center edge angle (LCEA) [2].

Hip dysplasia, whicQ%(lts in capsular laxity and asymmetry between the femoral head
and a no hemispherical allow acetabulum, is a common cause of non-arthritic hip discomfort
in adolescents and {&}g adults. These conditions induce relative increases in joint contact forces
with a decrease in%\;eight—bearing surface area [5,6]. DDH, in particular, is one of the several
etiologic factors contributing to the diagnosis of hip instability. The incidence of DDH is relatively
low based on universal screening; in the first two postnatal weeks, ultrasonography indications of
DDH are seen in about 0.24% of newborns [7].

The stability of the knee joint (tri-compartmental complex), which consists of the menisci
and condyles with supporting structures, depends on the support of four main ligaments the lateral
collateral ligament (LCL), the medial collateral ligament (MCL), the posterior cruciate ligament
(PCL), and the anterior cruciate ligament (ACL) [8,9]. In addition, the soft tissue structures

(meniscus, ligaments, and muscles) support the femur, static forces, and tibia [9]. Thus, knee



instability results from an injury to one of the ligaments of the knee joint due to direct or indirect
trauma such as twisting, cutting, sudden deceleration, and jumping [8]. Damage to the soft tissue
structures of the knee joint as a result of a chronic or acute injury leads to laxity or what is known
as knee dysplasia, which commonly appears in adolescence [10,11]. Furthermore, knee instability
or dysplasia leads to knee pain that may be accompanied by imbalance, as well as degenerative
changes in osteoarthritis, cartilage of the knee joint, and generalized knee weakness [12,13].

Shoulder instability is caused due to abnormal movements of the joint as a result of damage
to the dynamic stabilizer [14]. It is also caused by a range of disorders overlapping that may lead
to complete dislocation of the shoulder joint and may progress to uncontrolled and excessive
movement of the humeral head [15]. Shoulder instability can lead to sh er laxity and is the
result of excessive shoulder joint movement, shoulder instability is als ompanied by symptoms
including pain, paresthesia, discomfort, fatigue, and anxiety [@%houlder instability is most
prevalent in adolescents, especially young males over the ag@% year and also females over the
age of 70 year [14]. \(:}

Pain resulting from joint instability, includin\é%e hip, knee and shoulder, greatly affects
patients’ daily activities, causing them to suffepiq Social relationships, work or entertainment, and
consequently affecting their quality of life §§[16—19]. Therefore, it was necessary to determine
the impact of hip, knee and shoulder 1 sgbﬂity on QOL before and after surgery and the necessary
treatments. The Patient-Reported mes Measurement Information System (PROMIS) is a tool
developed by the National Insiitytes of Health to assess several health domains including well-
being and function in the % ical, mental, and social health domains, as well as the severity and
interference of pain @igue [20,21]. PROMIS has been used for brief and accurate assessment
and comparison a’?(» s multiple conditions or population groups, as well as for screening of
disability and rehabilitation, and to facilitate communication between patients and physicians [22].
Many studies have demonstrated the efficacy and effectiveness of PROMIS as an indicator for
reporting patient outcomes related to different orthopedic surgery procedures [23-25].
Furthermore, the impact of joint instability on QOL has been relatively well documented using the
most widely used and proven joint-specific scales PROMIS. In addition, joint instability affects
the general health of individuals and QOL, which can also be measured through PROMIS. This
measure assesses not only physical distress but also mental, social, and emotional distress

[26].This is of great importance since clinical indicators such as laboratory tests and X-rays may



not be very relevant to how individuals with chronic diseases live their daily lives. The burden of
joint instability on overall patient health has been well recognized in the shoulder and knee but not
to the same extent in the hip. Therefore, the purpose of our current study was to investigate and
comparative among patients who underwent corrective surgery for hip, knee, and shoulder

instability to better understand their relative impact on QOL.
2. Materials and Methods
2.1 Study Design and Participants

Inclusion criteria for this study included patients diagnosed with shoulder instability, knee
dysplasia, and hip dysplasia from 1 February 2023 to 30 September 2023. There was a total of 512
shoulder, knee, and hip corrections performed. Patients who completed a@mum of 1-year post-
operative follow-up were included in the analysis; 62 dysplastic hipi knees with ligamentous

injuries, and 56 unstable shoulders (Table 1). The ages of the Pﬁ%ipating patients ranged from
16 to 67 years. {Q

O

Table 1: PROMIS scores retrieve during retrospectiVQIl\drt review.

Shoulder Instability Knee Lig@‘é’nt Hip Dysplasia Total
(n) % Ly % (n) % (n)
Pre-op 143 100 83 100 86 100 512
3-months 62 43 O 119 42 59 69 240
>1 year 56 39 H 112 40 63 73 231

<&
Inclusion criteria for this ;E included patients diagnosed with shoulder instability, knee
m

dysplasia, and hip dysplas% 1 February 2023 to 30 September 2023, while exclusion criteria

included patients los@low—up. Finally, the study objectives were explained to the participating
patients by the p@e'p

Approval for the application of this study protocol was obtained from the hospital's ethics

al investigator and their informed consent to participate was obtained.

committee. This study is designed as a retrospective review of stability correction procedures using
an orthopedic research database from our local institution between 1 June 2018 and 31 January
2023. Patients diagnosed with shoulder instability, knee ligament injuries, and hip dysplasia within
this period are included. Only patients who complete a minimum of 1-year postoperative follow-
up are considered for final analysis. Patients lost to follow-up are excluded. Ethical approval is
obtained from the hospital ethics committee, and all patient data are handled according to

institutional privacy and confidentiality guidelines.



2.2 Privacy and Confidentiality

All personal health information will be treated confidentially concerning its collection, use,
and disclosure. Participant names or potentially identifying personal health information will not
leave the institution. A master list that links participant identifiers to their unique participant
number will be maintained and stored separately from all other study records according to local
institutional policies. Patient-specific identifiers will be recorded on the study master list only and
will not be incorporated into the final data set. To enable regulatory audits, the Lead Qualified
Investigator will have the responsibility to retain study-related documents according to regulations.
All study records will be kept for 10 years minimum. After 10 years, records will be destroyed
under local institutional policies. ’\}()Q}
2.3 Study Instruments and Procedures &"Z)’(:)

Patients participating in this study were evaluated th h the data and information
obtained from patient records charts and instruments on whi@ e study relied. Data and clinical
and general information were collected by the first quest@laire which includes questions related
to data on the important and basic sociodemogra. Characteristics and surgery details of the
participants (gender, age, marital status, l@/ mass index (BMI), American Society of
Anesthesiologist (ASA), date of the surge((,%fde of surgery, and cartilage damage). Also, intra-
operative surgical details including, copic treatment, as well as labral, cartilage, and bone
corrections, were collected. In&%&raﬁve surgical details collected included: Arthroscopic
treatment, labral, cartilage, a e corrections, were collected. The comparison between surgical
conditions and QOL for @’gg;%:as measured by the second questionnaire PROMIS Global scale,
which was developedge'tested for its validity and reliability and its implementation of the reports
preparation syste&g);&;ollecting and measuring important clinical results [27]. PROMIS's
questionnaire consists of 10 items for five basic domains (physical function, pain, fatigue,
emotional distress, and social health) [27,28]. Each question in this questionnaire contains a scale
of a component of five points which ranges from 1 (poor) to 5 (excellent) [24]. PROMIS
questionnaire is easy to use in the clinical environment, as it does not take a long time to complete
it only from 2 to 5 minutes. Pre-operative and 1-year post-operative physical and mental PROMIS

measures were compiled.

2.4 Statistical Data Analysis



All statistical analyses, tests, data entry, and coding were performed using SPSS version
24 (IBM, USA). Scoidemographic characteristics data were analyzed using descriptive statistics
and variables were reported by frequency and percentage. Continuous study sample variables were
reported by means and standard deviations (SD). Quantitative data will be summarized using mean
and standard deviation or median with IQR according to the shape of the distribution. Patient QOL
domain data were obtained from PROMIS Global instruments and principal components analysis
was performed statistically.

3. Results

In our current study, 230 patients who underwent instability correction procedures hip,
knee, and shoulder were included, 47% were male and 53% were fe . From Table 1, the
analysis results showed that 62 patients had hip dysplasia (7 males%']l%) and the rest were
females, with mean age 31 (16-47), BMI 25 (18-33), ASA 2@1—3), and 24% had cartilage
damage). Also, among the participants, 112 patients had kn@gament injuries (62 males (55%)
and the rest were females, mean age 34 (18-61), BMI 2@\6—48), ASA 1.6 (1-3), and 38% had
cartilage damage). While 56 patients had unstable wers (39 males (70%) and the rest females,
mean age 38 (18-67), BMI 27 (20-37), ASA @ -3), and 66% had cartilage damage) as shown

in Table 2. &

Table 2: Demographic data reportié?mients’ BMI, ASA status and their average age at the time

of surgery. /:&
Q:(/f(nee (n=112) Hip (n=62) Shoulder (n=56)
Female n (%) \Q; 50 (45%) 55 (89%) 17 (30%)
Male n (%) ’\(:) 62 (55%) 7 (11%) 39 (70%)
Mean BMI + S%Tkg/mz) 27 £55 25+4.0 27 +4.4
Mean ASA + SD 1.6+0.6 2+0.6 2+0.7
Mean Age + SD 34 £10.5 31 £8.2 38 £13.3

SD=Standard deviation, ASA=American Society of Anesthesiologists, BMI=Body mass index (BMI) k/m?

Results regarding the details of surgical procedures that participants underwent showed
that they underwent a variety of surgical procedures. The hip patients underwent the following
surgical procedures: (71%) underwent PAO, (23%) PAO with arthroscopy, (6%) arthroscopy alone,
(5%) debridement, (6%) labral repair, and (10%) debridement with repair (Table 3). Of the



shoulder patients, (61%) received arthroscopy surgery, (39%) received open surgery. Regarding the
knee patients who underwent other surgical procedures, which are (94%) all ACL surgery, (85%)
underwent ACL surgery alone, and (15%) received both ACL and meniscus treatment (Table 3).

Table 3: Surgical procedure performed to correct hip dysplasia, knee and shoulder instability.

Hip (n=62) Shoulder (n=56) Knee (n=112)
PAO Alone 44 (71%) Arthroscopy 34 (61%) All ACL 105 (94%)
Open Surgery with ACL +
Arthroscopy Alone 4 (6%) Latarjet 6 (11%) Meniscus 17 (15%)
PAO + Arthroscopy 14 (23%) Open without Latarjet 7 (13%) ACL Al 95 (85%)
Ny
Debridement 3 (5%) Debridement 9 (16%) (:)
Labral Repair 4 (6%) Labral Repair 8 (14%) \Q&
Debridement + (b’
! 6 (10%) (Q
Repair
QO
-

PAO=Periacetabular Osteotomy, ACL= Anterior Cruciate Ligament

Z

Cartilage damage was found in 13 Hip patients (21%),%} f Knee patients (37%), and 34 of shoulder
patients (61%) (Figure 1).

‘O s

v

70 A

[} w LS n (=)
< < < < <
1 1 1 1 1

Patient with cartilage damage (%)
o
=}

Hip Dysplasia Shoulder Instability Knee Instability

Figure 1: Percentage of cartilage damage found in Hip, Shoulder, and Knee Instability.

The results showed that all patients exhibited improvements in their PROMIS Global score

and mental and physical score, with knee and shoulder instability patients improving more than hip



instability patients who showed worse physical outcomes before and after surgery. Overall, the
mean pre-operative Physical Health PROMIS scores were (Hip 40.1 (SD 6.9); Knee 48.3 (SD 7.7);
Shoulder 46.6 (SD 8.0)) and 12 months post-operative Physical Health PROMIS scores were (Hip
45.2 (SD 7.6); Knee 50.4 (SD 6.2); Shoulder 48.8 (SD 7.7)) as shown in Table 4.

Table 4: Pre-operative and 1-year Post-operative PROMIS Global, Mental and Physical score.

Hip (n=62) Shoulder (n=56) Knee (n=112)
Pre-Op Global Score (SD) 30 (6.7) 37 (7.0) 37.8 (6.1)
Post-Op Global Score (SD) 33.2(6.8) 37 (6.7) 3%(6.5)
W
Pre-Op Mental (SD) 38.8 (8.5) 48.1 (10.3) (b(:) 48.3 (7.7)
N
Post-Op Mental (SD) 41.6 (9.3) 47.5(10.0) (b\’(\) 51.2 (6.8)
Pre-Op Physical (SD) 40.1 (6.9) 46.6 (£>O)<Q 48.6 (8.9)
b
Post-Op Physical (SD) 45.3 (7.6) 6% 7.7 48.6 (9.5)
S

SD=Standard deviation, OP= Operative

The result of comparing pre-operative a@) st-operative Physical Health PROMIS scores found
in Hip, Shoulder, and Knee Instabi@/:\‘&'ere shown in Figure 2.
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Figure 2: Comparing pre-operative and post-operative P@fbe\d Health PROMIS scores found in
Hip, Shoulder, and Knee Instability. >
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Limitation {\>\>

Hip Dysplasia Shoulder Instability

A limitation of this study is the comparison erent pathologies, including hip dysplasia, knee
ligament injuries, and shoulder instabil%&hich involve different surgical procedures, recovery
periods, and clinical outcomes. T %‘differences may influence PROMIS scores and create
potential bias when directly é:ing patient-reported outcomes between groups. Another
limitation is the retrospectiQst dy design, which depends on previously recorded clinical data
and may be affected p)é:\';&bmplete documentation or missing follow-up information. This may
influence the ac%@}/ of PROMIS score comparisons and the overall interpretation of

postoperative patiefit outcomes.

4. Discussion

In the current study, we found that there was a clear difference between the three patient groups,
as the results showed that most of the hip dysplasia patients were female and younger than the
knee and shoulder instability groups. Although the patients were from Canada and lived in a good
standard of living and health care. This result may be explained by the fact that female patients are
more likely to have arthritis, which can lead to many joint instability problems, and also be the

result of several environmental, genetic, and mechanical factors [2,29]. In addition, results of the



ASA classification tool, which assesses the health status of patients before and after surgery,
indicated that patients with hip dysplasia and shoulder instability had higher mean ASA scores
than patients with knee ligament injuries. The mean ASA score was less than 3 for the three groups,
indicating that patients had improved postoperative health status and QOL and complications and
risks were less [30].

Regarding the details of surgical procedures for patients, there was variation, which is
normal since our study included three groups with three types of joint instability. To evaluate the
burden of disease using PROMIS on the health, physical status, and QOL of patients, it must be
noted that different surgical procedures between groups may directly affect the results.
Accordingly, several studies have reported that different surgical proced(&for joint instability
have an impact on the health of patients after surgery [31,32]. In ou y, we implemented the
PROMIS scale, which has demonstrated reliability and acceptabi{'k(@%l surgical fields. It was used
to obtain information on assessing health status and physica{qn ction in patients. This scale has
been widely used for comparison between groups and to\'@ermine burden in patient populations
with hip and knee conditions, meniscal repair, and A\@reconstruction [24,33].

The results related to the participant's r Qes to the PROMIS questionnaire revealed that
the total mean scores of Physical Health IS scores for the three groups before and after
surgery were less than 60. Also, the t tﬁ:;hean score for the hip dysplasia group before and after
surgery was lower compared to t mean score for the knee ligament and shoulder instability.
These results indicate that the@mcipating patients reported a significant improvement in their
physical performance andéu ction as well as their QOL after a period of three months to two
years. In addition, th ré}ére differences between groups in physical, mental health, and Physical
Health PROMIS, ibly because patients with hip dysplasia report different symptoms before
and after surgery than those with knee or shoulder instability as shown in Table 4 and Figure 2.
These results regarding the comparison of patients’ responses to assess the burden of disease
between groups are consistent with many previous studies that have confirmed the possibility of
using PROMIS to compare groups in terms of determining the impact of disease on physical
performance and health in general [34-37]. Furthermore, these results indicate the effectiveness
and success of the PROMIS Global scale in assessing the physical and mental health of patients.
This result is consistent with the results of a study conducted by Morgan et al., which confirmed

the existence of high correlations between PROMIS and a range of joint diseases, including



shoulder and hand instability, and that the PROMIS scale r esponds to any changes or declines in
physical function that affects patients’ QOL [38]. The higher prevalence of hip dysplasia among
female patients should be explained using stronger clinical evidence rather than assumptions
related to arthritis alone. Relevant literature on anatomical, hormonal, and genetic factors should
be included to avoid interpretive bias. Different surgical procedures across hip dysplasia, knee
ligament injuries, and shoulder instability may directly influence PROMIS outcomes. This
variation should be clearly acknowledged as a methodological limitation because postoperative
recovery and patient-reported outcomes differ according to procedure type.

Finally, the results of our study emphasize the importance of using the PROMIS Global
system to obtain information from orthopedic patients, as it can be easil&géd to determine the
burden of disease on the health and physical status of patients. This elp physicians monitor
the health status of patients with joint instability after surgery anck@b assess the improvement in
physical function, QOL, and changes related to surgical j entions that occur over time.
Furthermore, by comparing the results of three partig'iﬁ)ting groups, we were able to find
significant improvements in physical function, heal\t&atus, and quality of life. This may be a
result of the great attention and follow-up th ents with hip, knee, and shoulder instability
receive from their supervising physicians K&r two years of follow-up. The discussion should
emphasize that PROMIS is usefukg)p comparing patient-reported health outcomes, but

interpretation must consider 9&%

rehabilitation duration to enwcurate comparison between the three orthopedic patient groups.

ces in pathology severity, treatment approach, and

5. Conclusion 2

This study conclude ’tvsa{ joint instability carries a significant burden on patients’ both physical
and mental QOL.%ore importantly, instability from a bony deformity i.e. hip dysplasia is as
impactful as soft tissue/ligamentous instability of the shoulder and knee. This analysis adds
validity to instability as the leading pathomechanism of hip dysplasia. Additionally, joint
instability is a significant burden on patients and affects their overall QOL. This was demonstrated
by assessing the physical and health status using the PROMIS Global system, which has proven
effective in identifying the status of patients with joint instability before and after surgery. Despite
the good results obtained, there is an urgent need for further future studies to identify factors that

affect patients” QOL after surgery and to use multiple measures to compare results and correlations



between these measures. This provides results that may help physicians and health care

professionals, especially orthopedic clinics, in improving surgical and treatment procedures.
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