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specificity of MRI-detected inflammation increased from 22% to 56% in CSA-
patients, and from 10% to 36% in UA-patients. The sensitivity was not affected;
it was 88% and 85% in CSA-patients and 93% and 93% in UA-patients. The
accuracy also increased, from 32% to 60% in CSA-patients and 22% to 44% in
UA-patients.
Conclusions: The use of a reference population resulted in a substantial
reduction of false-positive results, without affecting the sensitivity. This is of
high importance because of the potential risks of false-positive MRI-results, for
example in the setting of UA as a positive MRI-result may influence the decision to
initiate disease modifying medication. Although a reference population is generally
used in medicine for other tests to derive a definition of a positive test result, this
is the first study demonstrating the value of a reference population to define a
“positive MRI”.
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Background: RA is a chronic inflammatory disease that can interfere with the
ability to perform activities of daily living. The adoption of aid devices allows to
maintain and/or improve employment performance, reducing the pain preventing
further joint damage. However, it is known that the abandonment rate of such
devices is quite high, resulting in failure of the rehabilitation project, and waste of
resources. The reasons people give for abandoning support technology are that
they have not been involved in the process of provision, and that the devices do
not have the intended effect (1).
Objectives: technology may allow customization of 3D printing devices agreed
together with patients, utilizing materials which are cheap, fast and easily
adjustable.
Methods: The study was organized into the following phases: recruitment of RA
patients for the “joint protection laboratories”; sessions of the “joint protection
laboratories”; recruitment of patients for the identification of needs for customized
aid devices; co-design of customized aid devices; printing of customized aid
devices; delivery of customized aid devices; detection using customized aid
devices.
We have collected a list of needs to be able to develop such customized aid
devices at the end of a course to educate on joint protection covering: ergonomic
gestures, management of fatigue and pain, environmental adaptations and aid
devices.
18 patients (17 women and 1 man), age between 30 and 75 years old,
were organized into small groups for the “joint protection laboratories”. 9 patients
expressed their specific needs regarding the aid devices and therefore subsequent
meetings were organized that have allowed us to produce and deliver customized
objects.
Autodesk® Fusion360 for object modeling; Ultimaker Care for slicing; 3D printing
DeltaWASP 20 40. For the collection of the design features we used the PA board
(product analysis) of the USERfit tool. For the psycho-social impact assessment
of the assistance, the PIADS (Psychosocial Impact of Assistive Devices Scale
– scale -3+3) was used, and for the evaluation of the patient’s satisfaction with
respect to the aid device, QUEST (Quebec User Evaluation of Satisfaction with
Technical Aids, scale 1–5) was used.
Results: 6 aid devices were customized: hand grip holder for chalk, toothbrush,
ignition key, tablespoon, iron, as well as a handle to open the moka coffee
machine.
The psychosocial assessment of 6 delivered aid devices, collected through PIADS,
showed an overall positive outcome (mean competence +1.488; adaptability:
+1.690; self-esteem: +1.375). The assessment of patient satisfaction through
QUEST, was good overall (scale 1–5: satisfaction aid: 4.75; service satisfaction:
4.68).
Conclusions: This work also demonstrated, over a range of small numbers,
that the path of co-design and production of customized aid devices via rapid
manufacturing with 3D printing technology is feasible and fulfilling.
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Background: Patients with rheumatoid arthritis (RA) have lower funcional
capacity than general population (1). Studies have shown that patients are able to
improve their functional capacity after adequate treatment with disease-modifying
antirheumatic drugs (DMARDs) (1–2), but it is unclear which other factors are
involved in rehabilitation settings.
Objectives: To investigate which clinical factors are associated to improvement
in funcional capacity in patients with RA in the context of DMARD therapy and
rehabilitation.
Methods: It was a case-control study. Patients with RA admitted between june
2014 and july 2016 were included. Assessments were carried out just before and
after completion of rehabilitation program. Functional capacity was assessed with
Health Assessment Questionnaire-Disability Index (HAQ-DI). Disease activity was
evaluated with Clinical Disease Activity Index (CDAI). It was allowed to change
DMARD treatment or dose during the follow-up period. Interventions were carried
out at the discretion of the rehabilitation team and could include joint injections,
exercises, orthoses, insoles, educational interventions and assistive devices.
Patients that were operated in the follow-up period were excluded.
An improvement in HAQ-DI was defined as a difference of -0,22. Patients that
improved after treatment were compared with those who did not, regarding clinical
caracteristics and modalities of treatment that were employed. Chi-square or
Fisher exact test analyses were employed.
Results: Forty-six women and two men were included, with average age of 56
(11) years old and 10,8 years of diagnosis, Rheumatoid factor was positive in
58% (mean title 242,3 U/L); anti-CCP was positive in 48% (mean title 283,8 U/L).
Patients were followed for 6–12 months.
HAQ-DI improved 0,51 (0,3–0,71; p<0,001) and CDAI improved 12,8 (7,6–17,9).
Patients who were able to improve HAQ-DI had a better average CDAI in the
second assessment (16 vs. 7, p=0,011). There was no association between
improvement of HAQ-DI and other clinical and laboratorial variables, including
drug and rehabilitation modalities.
Conclusions: Low disease activity after a short course of drug therapy and
rehabilitation is related to a greater improvement of functional capacity in patients
with RA. Therefore, patients with RA may have better outcomes in rehabilitation if
disease activity is controlled.
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Background: There are marked racial/ethnic disparities in the utilization of hip
joint replacement in the US. Differences in post-surgical rehabilitation care may
influence this disparity. There is relatively little research on racial variations in
post-hip joint replacement surgery care processes.
Objectives: The main objective of this analysis was to examine racial differences
in where patients go for post-acute care rehabilitation after elective hip replacement
surgery. We also assessed whether or not where patients go for post-surgery
rehabilitation care impacts quality of care markers such as 90-day hospital
readmission.
Methods: A retrospective, large regional dataset analysis using the Pennsylvania
Health Care Cost Containment Council database was performed. Patients who
underwent elective hip replacement surgery and discharged from Pennsylvania
hospitals between fiscal years 2008–2012 were selected. Post-surgery rehabilita-
tion destinations options included: home with self-care, home with home health
(HH) care; skilled nursing facility (SNF) and in-patient rehab facility (IRF).
We used multinomial logistic regression models to estimate unadjusted and ad-
justed relative risk ratios (aRRRs) of being discharged home with HH care, to a SNF
or to an IRF (vs. home with self-care) after surgery, comparing African-American
(AA) to white patients. Multivariable models adjusted for patient-level and facility-
level variables associated (p<0.10) with post-surgical discharge destination based
on bivariate analyses. Unadjusted and adjusted odds ratios (aORs) of 90-day
hospital readmission were estimated using binary logistic regression models. Mul-
tivariable models adjusted for patient-level and facility-level variables associated
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(p<0.10) with 90-day hospital readmission. In all models, patients were stratified
by age group (<65 and ≥65 years) to account for differences in Medicare eligibility.
Results: Among all patients analyzed, 4,391 self-identified as AA and 63,625
self-identified as white. Among those <65 years of age, AAs, in comparison to
whites, were less likely to have private insurance (52.5% vs. 82.7%) and more
likely to rely on Medicare or Medicaid (47.5% vs. 17.3%) (both p<0.001). For
those age ≥65, ∼90% of both AAs and whites relied on Medicare. Co-morbidities
such as hypertension, diabetes and renal failure were more common among AAs
than whites (p<0.001, all comparisons, both age groups).
The Figure summarizes the unadjusted (UN) and adjusted (ADJ) RRRs of referral
to an IRF, SNF and HH care (vs. home self-care) in AAs (vs. whites) by age group.
Among patients <65 years of age, compared to whites, AAs had higher risk of
discharge to an IRF (aRRR 2.56, 95% CI, 1.77–3.71) and a SNF (aRRR 3.37,
95% CI, 2.07–5.49). Among those ≥65 years of age, AA patients also had higher
risk of discharge to an IRF (aRRR 1.96, 95% CI, 1.39–2.76) and a SNF (aRRR
3.66, 95% CI, 2.29–5.84). Discharge to either IRF (<65 years: aOR 4.06, 95% CI,
3.49–4.74; ≥65 years: aOR 4.32, 95% CI, 3.67–5.09) or SNF (<65 years: aOR
2.05, 95% CI, 1.70–2.46; aOR 1.74, 95% CI, 1.46–2.07), instead of home with
self-care, was significantly associated with higher odds of hospital readmission
within 90 days.

Conclusions: Compared to whites, AA patients who underwent hip replacement
were more likely to be discharged to an IRF or SNF. Furthermore, discharge to
either IRF or SNF was associated with higher risk of hospital readmission.
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Background: Knee osteoarthritis affects mobility leading to substantial loss of
perceived health and quality of life. Our previous study showed that aged persons
with various comorbidities may profit from comprehensive rehabilitation in the
short-term by corrected effect sizes up to 0.62 in pain, 0.51 in physical function,
and 0.32 in psychosocial health (1).
Objectives: To follow-up those patients to 5 years by 1) quantifying observed
effects in pain, function, and psychosocial health and 2) associating risk factors
to total knee arthroplasty during the observation period.

Methods: Prospective cohort study with assessments at baseline (start of
rehabilitation) and 1, 2, 3, 4, 5 years after. Comprehensive rehabilitation lasted 2–
3 weeks for inpatients and 6 weeks for outpatients. Changes between baseline and
the follow-ups were measured by the Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) and the Short Form 36 Health Survey (SF-36).
They were expressed as effect sizes (ES) according to Kazis (2). Multivariate
logistic regression included various sociodemographic and disease-modifying
confounders and provided adjusted odds rations (OR) for the risk of getting total
knee arthroplasty.
Results: At baseline, n=205 knee osteoarthritis patients were included: 77.1%
women, mean age 65.7 years (sd=10.3y), 81.5% having 3 or more comorbidities.
Up to the 5 year follow-up, n=83 (40.5%) remained with complete data, 48
(23.4%) received arthroplasty. At 5 years, ES were 0.13 to 0.79 for pain, –0.12
(worsening) to 0.42 (improvement) for function, and –0.25 to 0.21 for psychosocial
health. At the last follow-up before surgery, WOMAC pain had worsened by ES=–
0.42 (p=0.001) and WOMAC function by ES=–0.54 (p=0.002) in the total knee
arthroplasty group. Getting total knee arthroplasty was statistically significantly
associated with female sex (OR=3.30), educated at university (OR=3.54), minus
1 comorbidity less (OR=1.41), and 10 (of 100 possible) points worsening on the
WOMAC factor ascending/descending (OR=1.60).
Conclusions: Moderate to small improvements on pain, function, and psychoso-
cial health were observed up to 5 years after comprehensive rehabilitation of knee
osteoarthritis. Nevertheless, almost one quarter of the participants were referred
to total knee arthroplasty suffering from significant deterioration in pain and
function. The WOMAC seems to be sensitive to predict the need for arthroplasty.
Highly educated women with low number of comorbidities and high disability to
manage stairs were more likely to receive total knee arthroplasty (3).
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Background: Analgesic therapies; such as interferential current (IFC) and
transcutaneous electrical nerve stimulation (TENS) have been applied solo or
combined with exercise for management of neck pain (NP), however, the efficacy
of these combinations are unclear.
Objectives: To determine if TENS or IFC increase the effectiveness of neck
stabilization exercises on pain, disability, mood, and quality of life for chronic NP.
Methods: 60 patients with chronic NP were included in the study. Patients were
randomly assigned into 3 groups; Group I: neck stabilization exercise, Group II:
TENS+ neck stabilization exercise and Group III: IFC+ neck stabilization exercise.
Patients’ pain levels (visual analogue scale (VAS)), quality of life (short form-
36), mood (Beck depression inventory (BDI)), levels of disability (Neck Pain and
Disability Index) and the need for analgesics were evaluated prior to treatment,
at 6th and 12th week follow-up. All participants had group exercise accompanied
by a physiotherapist for 3 weeks and an additional 3 weeks of home exercise
program.
Results: All three groups had statistically significant improvement regarding their
VAS, neck disability index and most sub-scores of short form-36 (p<0,05). At
12th- week follow-up, no difference was found between groups regarding pain,
disability, and quality of life (p>0,05). On the other hand, analyses indicated
significantly lower scores of neck disability index (p=0.004) and less need for
paracetamol (p=0.036) in TENS group 6th-week follow-up when compared to
exercise and IFC groups.
Conclusions: All treatment modalities improved pain, disability, mood and quality
of life in patients with chronic NP. Besides, results suggest TENS enhanced
the efficacy of exercise therapy on pain, disability and need for analgesics in
acute phase but not in long term, since there was no difference at 12th week
follow-up. To conclude, we think exercise protocols can be of choice since they
are inexpensive, easy and effective in the management of chronic NP.
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