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ABBREVIATIONS

AS = Ankylosing Spondylitis

SpA = SpondyloArthritis

ASAS = Assessment of SpondyloArthritis international Society
ASAS-HI = ASAS Health Index

ASDAS =Ankylosing Spondylitis Disease Activity Score
BASDAI =B ath ankylosing spondylitis disease activity index
BASFI = Bath Ankylosing Spondylitis Functional Index
BASMI = Bath Ankylosing Spondylitis Metrology Index

ICF = International Classification of Functioning, Disability and Health
WHO =World Health Organization

ESR =Erythrocyte Sedimentation Rate

CRP = C reactive Protein

VAS = Visual analogue scale

NSAID =Non steroidal Antiinflamatory Drug

BMI =Body Mass Index

CBC =Complete Blood Count

HLA =Human Leukocyte Antigen

TNF =Tumor necrosis factor

RA =Rheumatoid Arthritis

DFI =Dougados Functional Index

HAQ-S =Health Assessment Questionnaire modified for the spondylarthropathies
RLDQ =Revised Leeds Disability Questionnaire

ASQoL =The Ankylosing Spondylitis Quality of Life

OR =0dds Ratio

KEY WORDS: Ankylosing Spondylitis , Socio-Demographic and Clinical Features, Work Capacity
Assessment, Work Disability, ICF, ICF Core Set



INTRODUCTION

Temporary or permanent work disability is a state with repercussions on the individual, the
employing company and society. Assessing the work capacity of sick person is different from country
to country, often lacking transparency and virtually lacking international evidence-based guidelines
for quantifying the remaining functionality of the patients affected by somatic or psychological
conditions. In the past 10 years the use and implementation of International Classification of
Functioning, Disability and Health - ICF (International Classification of Functioning, Disability and
Health — ICF has started. This classification provides the framework and language necessary to build
a universal model for the classification of the "components" of health and its "consequences”, a model
that can be applied in medicine to assess the impact of various diseases on a global and complex level.
The disease/state of illness affects the body both structurally and functionally (in a mild or severe,
temporary or permanent, progressive, regressive or stationary; intermittent or continuous manner)
followed by disability which can be influenced (attenuated or aggravated) by contextual factors,
particularly the contextual factors of the environment (the physical, social and attitudinal) in which
the ill individual takes their existence. ICF allows an assessment of the damage suffered by the
individual throughout the disease not only form a biological standpoint but also from a social,
highlighting the importance of the health policies in disability management.

The idea of using ICF in assessing work capacity stands as a basis of this PhD thesis started
approximately 10 years ago .At that point, it seemed necessary the use of the validated measurement
instruments combined with this WHO classification of functionality and disability in order to perform
an unitary and complex assessment of the consequences of the illness.

We oriented on AS due to its being a chronic rheumatic disorder, an inflammatory condition
that affects the young adult, able to work and employed most of the times. AS leads to structural and
functional involvement of the musculoskeletal system, thus limiting the individual’s activity and
participation in various life areas or domains. The decrease of work capacity due to disease
frequently imposes changing the place of employment, a reduction in work time or work disability
pension,  with economic consequences not only for the patient and his/her family but also for the
society. The pain, the Stiffness, the limited mobility, the sleep disorders, depression and
discouragement, the changes in the physical appearance affect the interpersonal relationships whether
we’re talking about family life or society and impose participation restrictions in certain life
situations. To all these aspects are added the adverse reactions due to prolonged NSAID use, with
cardiovascular or gastrointestinal effects more or less severe. AS is a condition that affects the quality
of life and changes the patient’s life as it’d slowly progressing towards disability and handicap.
Therefore, AS, through its clinical manifestations, its complications or the medication adverse effects
is responsible of activity and participation limitation in numerous domains (education, family life,
interactions and personal relationships, self-care) including work and employment .Implementing ICF
criteria in assessing the work capacity of the AS patient represents one of the objectives of this thesis.

Throughout realizing this paper we confronted with numerous difficulties in ICF criteria
usage when assessing the disease consequences on the health status and therefore work and work
employment. We confronted the following problems:

1. The absence of questionnaires to clear out the ICF code content to the physician and patient
(Eg: b130 Energy and drive functions d845 Acquiring, keeping and terminating a job. D845
Seeking, finding and choosing employment, being hired and accepting employment, d850
Remunerative employment)

2. The absence of ICF code sets associated with work disability in different disorders including
AS (other than the basic ICF codes that assess AS impact on function and health focused on
physical and motor disability)



3. Establishing some standards/instruments regarding the value of the given qualifiers

4. The absence of a composite index to assess the disease impact upon the work capacity that
takes into account the disease impact on various ICF components: the severe impact on the
ICF components from the core set associated with AS, including the criteria focused on
physical and motor disability in rheumatic disease did not have the expected weight in the
group with AS and work disability retirement.

Prior to 2000 ASAS/OMERACT has selected for AS nine domains that were assessed through

validated measurement instruments (BASDAI, BASFI etc.). These domains represented by pain,
stiffness, physical function, fatigability, spinal mobility, peripheral joint involvement entheseal
involvement, spinal radiological changes and inflammatory markers assess primarily the functional
status and mobility in the AS patient. They fail to show the disease impact in all its dimensions ,
neglecting psychosocial aspects such as work participation, , welfare, family and social relationships,
and also neglecting the intervention of contextual factors on functionality and disability in the AS
patient. In order to design a bioOpsycho-social model with the purpose of assessing AS consequences
upon participation and activity based on the ICF model, ASAS Assessment of SpondyloArthritis
international Society) through 19 experts in AS from 12 countries in a consensus conference selected
2 criteria sets for AS Comprehensive Core Set” (80 de criteria) and ,,Brief Core Set” (19 criteria)
including components from Body Functions and Structures, Activity and Participation and
Environmental Factors. These criteria were published in the EULAR magazine, Annals of the
Rheumatic diseases. Later, from the core ICF set assigned to AS, ASAS finalized in 2015 an
instrument designed to quantify the health status of the AS patient called ASAS HI (health index), a
composite index that includes 15 of the categories of the comprehensive ICF set. Developing ASAS
HI as an assessment instrument also included a questionnaire explaining the ICF categories used in
this composite index. We must mention that both the AS criteria set (be it comprehensive or concise)
and ASAS HI are not dedicated to work capacity expertise.
Appling the ICF core set in assessing disability in AS patients by the expert physician is a recent and
unstandardized experience. In what measure the ICF set can be used in a correct assessment of work
disability is a question for which the experts in rehabilitation are still looking for answers.. In
Romania, the introduction of ICF in the actual work capacity expertise system is one of the objectives
of the ongoing Governmental Social Care Modernization Project . From this standpoint this paper
represents probably the first finalized attempt to assess work capacity through the ICF set applied to
an AS patient lot.



THE PURPOSE AND THE OBJECTIVES OF THE THESIS\

THE IMPORTANCE OF THE PROBLEM

Even though there are numerous instruments measuring the disease activity and the functional
status, assessing the activity limitations and participation restrictions and therefore the invalidity
classification is made on criteria (different from country to country) based on structural consequences
of the disorder and objectifying them through imaging investigations (radiological investigations
especially in AS) is mandatory determining the degree of disability and handicap. These criteria are
insufficient in showing the disease impact of AS upon function and disability in all its dimensions,
neglecting the psycho-social aspects of the disease related to the contextual factors (both personal
and environmental). In order to create a bio-psycho-social model designed to assess AS impact on
activity and participation under the influence of contextual factors 19 experts in AS from 12
countries, gathered in a consensus conference selected 2 criteria sets for AS: Comprehensive Core
Set” (80 criteria) and ,,Brief Core Set” (19 criteria). These sets are a part of ICF and allow assessing
the disease impact on an individual from both a biological and social point of view underlining the
importance of health policies in disability management. ICF promotes standardized reports of
disability allowing an unitary system of assessment in different parts of the world. Implementing ICF
in assessing disability is recent, the classification criteria for disease impact in various
musculoskeletal conditions upon the functional status being established by the experts starting of
2000: For rheumatoid arthritis, osteoarthritis and osteoporosis in 2004, for chronic lumbar pain and
diffuse pain syndrome in 2008 and for ankylosing spondylitis in 2010.

Besides, the definition of invalidity/disability and its measurement is an ongoing process on
which is working since 2001 an international group of experts *The Washington Group” under the
aegis of UN , a group that also has the duty to monitor the recommendations of UN Convention on the
Rights of Persons with Disabilities: the right to equal opportunities in the society and the need to
identify the disabled people in each nation.

OBJECTIVES
The paper is made up out of three cross sectional studies regarding the AS patient:
Study 1 Objective: describing the demographical and clinical features of the AS patients.
Study 2 Objective: Identifying the main causes that lead to disability and medical retirement in the
AS patients from Constanta County
Study 3 Objective : Assessing the work disability retired AS patients (according to the current
Romanian legislation ) using the Brief Core set for AS.

MATERIAL AND METHOD:
We enrolled 213 AS patients (diagnosis based on the NY criteria) who accepted the study

participation after signing an informed consent.
Inclusion criteria

e Positive AS diagnosis according to the NY 1984 criteria

e Age>18 years

e The signing of an informed consent
Exclusion criteria

e Uncertain diagnosis

e The work disability retired patients with AS as a secondary diagnosis

e The patient’s refusal

e Old age retirement



We enrolled the following categories of patients:

e AS patients in the evidence of the Medical Expertise and Work Capacity Recovery Service
Constanta

e AS patients in the evidence of the Rheumatology Department of The “Sfantul Apostol Andrei”
Constanta Emergency County Hospital admitted between January 2012-january 2015

o AS patients newly diagnosed in Rheumatology Department of The “Sfantul Apostol Andrei”
Constanta Emergency County Hospital admitted between January 2012-january 2015
We collected the following types of data:

1. Demographical data: sex, age, ethnic group, place of living, educational level, profession
(including the occupation classification) occupational status (ever employed, currently employed,
retired, housewife, student, no occupation) recreational or professional sportive activities, marital
status, economical status (average family member income)

2. Clinical Data: age at the onset and the moment of AS diagnosis, the length of the disease at
retirement and assessment , the onset type (juvenile /adult) the disease form (axial/peripheral)
history of peripheral arthritis, history of extraarticular manifestations (uveitis), treatment, disease
complications (hip replacement) or treatment complication (NSAID gastropathy), comorbidities,
we determined the disease activity according to BASDAI and ASDAS.

3. The clinical examination of the spine, girdles, and peripheral joints (peripheral arthritis, ankylosis
in flexed position), entheses (achillean enthesitis), muscles (atrophies or contractures); we
determined the metrological indices (occiput-wall, chest expansion index, Schober test, fingertip
to ground distance intermaleolar distance) and the BASMI index.

4. Biological data CBC, ESR, CRP, glycaemia, serum creatinine, lipid profile, liver function test,
HLA-B27

5. Data regarding retirement: age, length of the disease an work seniority at the moment of the
retirement.

6. Radiological data: sacroiliac, hip and spine x-rays

7. Assessment according the Brief ICF Core set for AS

The brief ICF set for AS includes components from the following domains: functions (code b),
structures (code s), activities and participation (code d) and environment (code e). In this paper we
analyzed the involvement using the codes b, s, and d. Identifying the involvement in various ICF
fields is made by talking with the patient (clinical anamnesis) and clinical examination.

The assessment of the involvement type of different components is expressed through digits
added after the component’s code letter. The first digit following the code letter corresponds to the
chapter and represents the hierarchy level 1. In the brief ICF set for AS in the mentioned codes
corresponding to the described components are included the following chapters (level 1):

Code B includes functions from chapter 1 (mental functions-bl) Chapter 2 (sensorial functions
and pain-b2) chapter 4 (Functions of the cardiovascular, hematological, immunological and
respiratory systems-b4) and chapter 7 (Neuromusculoskeletal and movement related functions
-b7)

Code s includes structures from chapter 7 (structures related to movement-s7)

Code d includes activities an participations from chapter 2 (General tasks and demands-d2),
chapter 4 (mobility d4), chapter 7 (interpersonal interactions and relationships-d7)chapter 8 (major
life areas-d8) and chapter 9 (community, social and civic life). The following 2 digits are used for a
deeper assessment and represent the second lever of the hierarchy

In the AS core set the second level is represented as following



. bl: includes energy level and impulse functions (b130), sleep functions (b134) and emotional
functions (b152) (1);

. b2: includes pain sensations (b280) (1);

. b4: includes effort tolerance functions (b455) (1);

. b7: includes jointmobility and (b710) and sensations associated with the muscles or muscle
groups of the body and their movement (b780) (1);

. s7: includes pelvic structure, (s740), inferior extremity structure (s750), trunk structure
(s760) and additional musculoskeletal structures related to movement. (s770) (1);

. d2: includes carrying out daily routine (d230) (1);

. d4: includes changing basic body position (d410), walking (d450) and driving a vehicle
(d475due to the small number of the patients who drove we did not asses this code(1);

. d7: includes family relations(d760) (1);

. d8: includes acquiring, keeping and terminating a job (d845 Remunerative employment
(d850) (1);

. d9: includes Recreation and leisure (d920) (1);

The AS ICF core set tops at the second level of the classification and contains one letter and 3 digits.
Besides, in real life there are commonly used second level classifications (3 digits), with detailed
versions being used in special services (4 or 5 digits).The components expressed through these codes
are assessed through “calificatives) that appreciate the degree of functional and structural
involvement. We must mention that for medical users these involvements are not identified by the
underlying condition but are mere manifestations of it. (1)

The procedure used in our paper addressed to the brief set of ICF criteria for AS, using a level
2 classification (1 letter and 3 digits) and it established the involvement dimension and subsequently
the disability degree using a one digit scale (first qualifier) ranging from 0 to 4 (O=no problem, 1-
slight problem, 2-moderate problem, 3 severe problem and 4-complete problem) which allows a
quantification of the involvement, capacity/performance limitation within a 5% margin as following 0
—4 % marked as 0, 5 -24% marked as 1, 25 - 49% marked as 2, 50 - 95% marked as 3, 96 —
100% marked as 4. (1)

The first calificative is an performance one, describing what an individual does in a social
context. In order to interpret the notions from the core set we used details from the core AS set (
which includes also level 3 and 4 classifications) and the definitions and classification of these notions
as presented in the Romanian translation of the ICF(1).

STATISTICAL ANALYSIS

In order to collect the data we used Microsoft Office 2010-EXCEL and for statistical analysis
SPSS, 20.0.

For nominal variables we designed the frequency tables and we graphically represented the
data through bar charts

For score variables we used the following central tendency indicators the average value,
standard deviation (for normal distribution data) and the median value and standard deviation for the
data with an abnormal distribution.

In order to asses the differences between the groups we used the z test ant t test for the
variables with a normal distribution and the 1 Mann-Whitney U test (for the difference between the
arithmetic means in various groups( for the data with an abnormal distribution. (47)

In order to assess the differences between nominal variables we have used Pearson Chi square
test (47)



For the variables with a very low frequency we have used Fisher exact test processed for 2x2
tables)

In order to identify the predictors of patient distribution in certain categories we used
binomial logistic regression and Wald test

The predictors used in the binomial logistic regression were both dichotomic and score
variables
In establishing the statistical significance limit we used p<0,05(47).
Both the tables and the charts used in this paper were designed using SPSS.



STUDY I-THE SOCIODEMOGRAPHIC AND CLINICAL FEATURESOF THE AS
PATIENT

RESULTS
We included 213 patients : 183 men (85,9%) and 30 women(14,1%). The sex ratio M:F for
the whole group is 6:1with variations depending on current age and the age at the onset of the disease,

ethnic group, living in an urban or rural area and HLA B27

Table 1.Demographic features of AS patients

Variable Number (%) Mean and standard deviation
Age (years() 47,94+12,04 (19 -76)
Age at onset *years) 27,95+10,10 (9 - 59
Disease duration (years)) 19,96£11,10 (1 -52)
Men (%) 183 (85,9%)

Caucasian (%) 200 (93,9%)

Urban (%) 171 (80,3%)

Marital status (married) (%) 155 (72,8%)

Education level (%)

Higher education 45 (21,1%)

Secondary education 95 (44,6%)

Primary and gymnasial education 73 (34,3%)

History of employment(%) 193 (90,6%)

Work disability (%) 96 (45,1%)

Satisfactory income(%) 82 (32,5%)

Sporting activity 59 (27,7%)

History of smoking(%) 123 (57,7%)

BMI (Kg/m?) 26,79+5,27 (14,83 — 47,02)
Family history of AS 65 (30,5%)

HLA-B27 (+)(%) 101 out of 109 tested (92,7%)

The patients included in our study have an average age of 47,94+12,04 (ranging between 19
and 76 years, with a median of 50 years. The average age for women is 48,8+12,50 years (23 - 72
years) and 47,80%11,99 years for men (19 -76 years( with no significant statistical differences
between the two sexes

The disease onset is at a mean age of 27,95%10,10 years (between 9 and 59 years). In our
cohort, AS debuts earlier in men than women (27,4+10.0 vs. 31,13£9,73 years ) (p=0,062), in
Caucasians than Tatars (27,53%10,0 vs. 34,46+9,40 years) (p=0,016in HLA-B27(+) men
(25,4619,39 vs. 33,5049,24 years) (p=0,023) and in those with a family history of AS (25,11+8,26 vs.
29,20+10,60 years) ( p=0,006)

Most patients live in an urban environment (80,3%); out of those , 87,7% are men. The sex
ratio is larger in an urban setting (7:1) than in a rural one (3,7:1), but the differences regarding the sex
distribution depending on the dwelling environment have no statistically significant differences
(p=0,127)

More than half of the patients (65,7%) au have either secondary or higher education: 44,6%
respectively 21,1%. There are no illiterate patients in our cohort. The male patients have more
frequently higher education than AS females. (23,5% compared with 6,7%). Secondary education was
registered in 53,3 % of the women and 43,2% of the men in our study group

Out of the 213 AS patients in our cohort, 193 (90,6%) either have or had a contract for full
time employment: 171 (88,6%) men and 22 (11,2%) women with a ratio M:F of 7,7:1 and performed




a qualified labor. Out of the patients with history of employment, 97 ( 50,3%) are still employed and
r 96 (49,7%) have retired due to work disability with no significant differences between the sexes
(p=0,498).

Professional Qualification and the history of employment are strongly correlated. Thus,
97,6% of the patients with a professional qualifications were employed at some point, compared with
67,34% of the unqualified patients (p<0,001). More than two thirds of the patients in our study
performed manual labor, (69,48%), with statistically significant differences between qualified
patients (61,58% performed manual labor) and the unqualified patients (95,91% performed manual
labor) (p<0,001).

The employment is highly correlated with the educational level 90% of the patients with
secondary education or higher having a history of employment (93,8% respectively 93,3%) (p=0,038).

We notice statistically significant differences between the sexes regarding employment: in
our cohort : 93,4% of men and 73,3% of women have ever been employed (p =0,002). Also, 81,42%
men versus 50% women performed a qualified work, a statistically significant difference (p<0,001;
OR M/F=4,38).

With or without a qualification, the labor performed was manual in 69,5% of the cases and
required in 91,1% of the cases at most a medium energy use (including the housewives) , just 19
patients, all men had jobs/professions requiring a high energy use; (16 patients) or very high (3
patients).

The analysis of the work disability group (96 patients)depending on the age at the retirement
shows that 26" had work disability at the age of 40, and that 65,6% at the age of 50. Analyzing the
same group depending on disease duration shows that 25% were retired after 7 years since the
disease onset and around 50 % (53,1%) after 15 years

Out of the 213 patients in our study , 131 patients (61,5%) report an insufficient income. The
most important influences regarding the income belong to the educational level and employment
status. 80% of the patients with a higher education report a satisfactory income (p<0,001)

More than half of the patients (57,7%). were smokers (61,7% men).(p =0,005)

Disease duration was established depending on the onset of first symptoms, thus the average
disease duration was 19,96 years £11,10 (1 — 52 years), without statistically significant differences
between AS men (20,27£10,82 years) and AS women (18,10 £12,73 years).

The case distribution according to its length is the following: : 9,4% cases with a < 5 year
duration, 23,9% with < 10years, 38,5% with a disease duration< 15 years, 51,6% with a disease
duration< 20 years, 69% with a disease duration < 25 years, 80,3% < 30 years, 91,1% < 35 years, and
the remaining with a disease duration between 36 and 52 years

One third of the patients (30,5%) had a family history of AS and HLA - B27 was present in
92,6% out of 119 patients that were tested for it.

HLA-B27 presence is not correlated with demographical features such as the sex of the ethnic
group, but it determines a significant drop of the age at the disease onset in men. HLA B27 positivity
is not correlated with disease clinical manifestations such as juvenile onset, disease form (axial or
peripheral), hip involvement or severe radiological changes

We registered 29 cases (13,6%) with juvenile onset (onset < 16 years of age) and 16 cases
(7,4%) with a late onset debut ( > 45 years). The juvenile onset was similarly represented in both sex
groups : 14,2% of the men vs 10% of the women. Similarly, the late onset is present in almost equal
proportions in both: 7,85%of the AS men vs 6,6% of the AS women in our cohort

The juvenile AS cases have a mean disease duration . of 27,34+11,58 years. Most of the cases
with a juvenile onset (89,7%) were identified in male patients with a sex ratio M:F of 8,6:1. In 58,6%
of the cases, the juvenile onset disease also had peripheral involvement.



The clinical presentation is dominated by axial involvement, with severe impairment in
lumbar spine mobility in 50,7% of the cases and moderate/severe impairment in cervical spine
mobility in 45% of the patients. Coxo-femural girdle involvement led to hip replacement surgery in
7,5% of the patients. Peripheral arthritis was identified in 42,7% of the patients throughout the
disease ant calcaneal enthesitis was identified when evaluating the patients in 26,3% of the patients.
Extra articular manifestations were exclusively ocular and were present in the medical history of
21,6% of the patients. (Table 2)

More than half of the patients need continuous NSAID use (>20 days/month) and about 1/3
receive biological therapies with anti TNF alpha agents

Table 2. The clinical and radiological manifestations in AS patients

Variable Number (%) Average a.nd.standard
deviation
Current age (Years) 47,94+12,04 (19 -76)
Disease duration (Years) 19,96£11,10 (1 -52)
Juvenile onset (%) 29 (13,42%)
Men (%) 183 (85,9%)
Dorsolumbar syndesmophytes (%) 166 (77,9%)
Lumbar and thoracic bridges(%) 144 (67,6%)
Generalized syndesmophytes (%) 111 (52,1%)
Severe impairment of lumbar spine mobility (%) 108 (50,7%)
Cervical spine involvement (%) 111 (52,1%)
Impaired cervical spine mobility (moderate and severe) (%) 96 (45%)
Peripheral arthritis history (%) 91 (42,7%)
Hip prosthesis (%) 16 (7,5%)
Current calcaneal enthesitis%) 56 (26,3%)
Ocular manifestations (%) 46 (21,6%)
Continuous NSAID use (%) 112 (52,6%)
Anti TNF medication (%) 74 (34,7%)
Comorbidities (%) 78 (36,6%)
Hypertension 24 (11,3%)
Diabetes mellitus 13 (6,1%)
Major cardiovascular events(MI, stroke)

Most of the patients (62,9%) had stage 4 sacroiliitis (66,1% of the men and 43,3% of the
women) followed by 31,5% with stage 3 sacroiliitis (29% of the men and 46,7% of the women) and
5,6% with stage 2 sacroiliitis (4,9% of the men and 10% of the women) (p =0,018). Stage 2
sacroiliitit was identified only in patients with a disease duration of less than 3 years (Table 2)

Dorso-lumbar syndesmophytes, thoracic and lumbar bridges and generalized syndesmophytes
are present in a large number of patients (table 2) and generally occur in patients with a disease
duration of >20 yers. There is a highly significant correlation between syndesmophyte presence and
disease duration.(p<0,001).

The functional assessment included determining the metrological indexes for vertebral
segments mobility (lumbar, thoracic, cervical ) and of the hip girdle, determining the respiratory
dysfunction due to extrapulmonary causes and the functional self assessment index BASFI) (Table 3)




Table 3 The functional assessment of AS patients

Variable Average and standard deviation
Schober index (cm) 12,12+1,63
Fingertip-ground distance (cm) 31,50+1,60

Chest expansion (cm) 2,49+1,60

Occiput to wall distance (cm) 9,98+10,14
Ventilatory dysfunction (%) 95 (44,6%)

BASFI 5,88+2,71

Even though our cohort has a small number of women, the differences between AS men and
women (Table 4) are similar with those from other studies both from a demographical and from a
clinical standpoint (77, 35).

Table 4: Disease features depending on the patient’s sex

. Men Women
Variable (n= 183) (n = 30) P
Current age (years)) 47,80+11,99 48,80+12,50 ns
Age at the disease onset (years) 27,43+10,0 31,1349,733 ns
Disease duration (years)) 20,27+10,828 18,10+12,732 ns
HLA -B27 (+) 81/89 20/20 ns
Family history (%) 30,1 33,3 ns
Stage 4 sacroiliitis (%) 66,1 433 0,053
Generalized syndemophytes (%) 55,7 30 0,010
Hip involvement (%) 46,4 30 ns
Hip prosthesis (%) 8.2 33 ns
Peripheral arthritis (%) 273 43,3 ns
Eye involvement (%) 23 13,3 ns
Continuous NSAID(%) 53,6 46,7 ns
Anti TNF (%) 38,2 46,7 ns
BASDAI 5,17+,2,58 5,92+1,94 ns
BASFI 5,83+2,70 6,16%2,80 ns
ESR (mm/h) 29,48+24.79 37,90+29,76 ns
CRP (mg/dl) 1,73£2,66 1,88+4,02 ns
ASDAS CRP 2,98+1,34 3,26+1,36 ns
ASDAS ESR 3,01£1,26 3,57+1,17 0,026

Hip involvement is common in our study: 39,9% of the patients had at one point clinical
involvement of the hip joint , 41,3% have radiological changes (unscored) and 7,5% have hip
prosthesis, results similar to those published in other studies (105)

HLA-B27 positivity may change the clinical and radiological manifestations in
spondyloarthritis, as demonstrated by the DESIR cohort (Devenir des Spondylarthropathies
Indifférenciées Récentes) which included 708 patients with early axial spondyloarthritis. HLA-B27
presence is associated with a younger age at the onset of the disease, radiological sacroiliitis, a low
activity and a low psoriasis prevalence. The functional status was not influenced by . HLA-B27
presence(38)

In our study cohort, HLA-B27 was determined in 109 patients, with only 8 patients being
HLA-B27 (-).. The disease debuts earlier in HLA-B27 (+) patients, who associate more frequently a
family history and ocular involvement. The hip prosthesis were present only in HLA-B27 (+) patients.
However, AS patients with HLA-B27 (-) have more often severe radiological changes and a more
altered functional status (Table 5).




Tabel 5: Disease features of AS patients and HLA-B27

. HLA-B27 (+) HLA-B27(-)
Variable (n=101) (n=8) P
Men (%) 81/89 20/20 ns
Caucasian(%) 95/102 6/7 ns
Current age (years) 42,74+12,45 53,38+3,99 0,018
Age at the disease onset (years) 26,70+9,81 33,50+9,24 0,061
Disease duration (years) 16,23+9,57 19,88+7,64 ns
Juvenile onset (%) 14,9 % 12,5% ns
Family history(%) 35,6% 12,5% ns
Stage IV sacroiliitis (%) 44.,6% 62,5% ns
Generalized syndesmophytes (%) 29,7% 62,5% ns
Hip prosthesis (%) 7,9% 0% ns
Peripheral arthritis 27/101 3/8 ns
Ocular involvement (%) 21,85% 12,5% ns
Enthesitis (%) 28,7% 50% ns
Psoriazis (%) 5% 0% ns
Schober Index (cm) 13+1,64 11,13+0,91 0,02
Occiput to wall distance (cm) 5,28+8,15 11,25+11,57 0,057
Chest expansion (cm) 3,09+1,69 1,88+1,30 0,051
Fingertip to ground distance (cm) 25,48+17,57 38,38+18,70 0,049
ESR (mm/h) 25,67+23,43 26,25+23,28 ns
CRP (mg/dl) 1,37+2,29 2,9145,26 ns
BASDAI 4,65+2,74 5,23%1,56 ns
BASFI 4,74+2,64 5,1443,21 ns
Continuous NSAID 46/101 3/8 ns
Anti TNF alpha 49/101 2/8 ns
STUDY I CONCLUSIONS

1 The sex ratio M:F is 6:1, double than the values reported in the literature. It is influenced by the
ethnicity and the age at the onset. Among the Mongolian patients and among the cases in which the
disease began at a young age (<30 years ) we registered a sex ratio M:F of 12:1 respectively 10:1
2.The patients in our study cohort have a long disease duration (19,96+11,10 years) with more than
90% of them having an advanced , longstanding disease (stage III and IV sacroiliitis)

3. The age at the onset is decreased in HLA B 27 (+) patients and in the men with a positive family
history

4. Over 90% of patients with AS benefited from a remunerated contract of employment. High
education level (secondary and higher education) and professional qualification, significantly increase
the chance of employment of patients with AS. The most important factor in gaining a presence in
paid employment is professional qualification.

5. The lack of professional employment significantly decreases the income of AS patients.

6.The disease does not influence family relations, Most of the AS patients are married with children.
7. More than half of the patients (69,5%) have an active disease, with a BASDAI >4. The disease
activity is significantly influenced by the presence of enthesitis, a high functional impairment,
(BASFI) and ESR

8. Clinical hip involvement occurs in an important proportion of patients (46.9%)

9. An important percentage of patients (34.7%) receive biological therapy.




STUDY II: EMPLOYMENT AND DISABILITY RETIREMENT IN PATIENTS WITH SA

The studied cohort of patients with AS is comprised of 97 patients with full-time employee
status (45.4%), 96 disabled pensioners (45.1%), 4 students (1.9%) 8 housewives (3, 8%) and 8
patients (3.8%) who have never had an employment contract.

Of the 213 patients with AS included in the study group, 193 (90.6%) had or have a contract
for full-time paid employment: 171 (88.6%) men and 22 (11.2%) women with a M : W ratio of 7.7: 1.
We notice statistically significant differences between the sexes on the employment contract: In the
study group, 93.4% of men and 73.3% of women were employed at least at one point (p = 0.002)

Of these 193 patients who were employed at a point, 82.9% performed/ are performing a
qualified labor: 81.42% of men versus 50% of women have performed skilled labor, the difference
being statistically significant (p <0.001; OR M/ W = 4.38).

Qualifications and history of paid employment (employment contract) are highly correlated.
Thus, 97.6% of patients who have qualifications were employed at some point, compared to 67.34%
of unskilled workers (p <0.001).

With or without qualification, labor was done manually in 69.5% of cases and in 73.5% of the
cases it required an average energy consumption; just 19 patients, all male, had professions /
occupations involving high energy consumption (16 patients) or very high (3 patients).

Manual labor is associated with an average energy consumption compared to non-manual
professional activities, energy consumption is decreased in 98% of these cases (p <0.001)

Employment is strongly correlated with the level of training, more than 90% of those with
secondary and higher education are the beneficiaries of an employment contract (93.8% and 93.3%)
(p = 0.038). Training level correlates with low energy consumption at the work place: 90% of those
with higher education and 10% of those with primary and secondary schools have activities that
require low energy consumption (p <0.001)

Logistic regression analysis identified the presence of professional qualification (<0.001) as
the most important factor in the acquisition of paid employment.

Lack of employment correlates with lack of qualifications (p <0.001) and educational level (p
=0.025)

The analysis of the cohort study, in terms of incapacity, shows that half of those who were
employed benefit disability pension when assessed. Evaluation of the clinical characteristics of
disability pensioners was made at the time of the trial and not at retirement.

90.6% of the disability pensioners are males, with an average age of 55.21 + 8.45 years. At
retirement, AS patients had a mean age of 46.18 £ 9.29 years, mean disease duration of 15.90 £ 10.07
years and an employment record of 15.90 £ 10.07 years (2-44 years) (Table 6)

Further analysis by age reveals the following distribution of medical retirees: 3.1% were
retired before 25 years, 7.3% between 25-34 years old, 24.6% between 35-44 years old, 44, 4%
between 45-54 years, 14.6% between 55-64 years. Retirement largest contingent was between 45 and
54 years.

Subgroup analysis of patients who had paid employment (193 patients) establishes the
following relationship between duration of disease and medical retirement: 9.4% retired after the first
10 years of disease, 29.2% after 20 years of disease; 50% of patients (53.1%) retired after 25 years of
disease and after 30 years of work 67.7% of the patients from the group with disability pension were
retired.

Subgroup analysis of patients with disability pension (96 patients) highlights the following
distribution of retirement be disease duration cases: 18.8% in the first 5 years of disease, 28.7% from
6 -10 years, 15 6% between 11-15 years, 14% between 16-20 years, 21.5% between 21 -25 years,
13.5% between 26 -30 years and 7.2% after 30 years.



Table 6. Demographic characteristics of patients with AS, disability pensioners

Variable Retirees N= 96 Employees N=97 P
Men 90,6% (87) 86,6% (84) Ns
Caucasians 93,8% (90) 92,8% (90) Ns
Urban 83,3% (80) 80,4% (78) Ns
With partner 77,1% (74) 73,2% (71) Ns
Children 82,3% (79) 72,2 (70) Ns
Satisfactory standard of living 13,5% (13) 63,9% (62) <0,001
OR=11,31
Sporting activity 30,2% (29) 26,8% (26) Ns
Current age (years) 55.21+8,45 42.15£10.42 <0,001
Retirement age (years) 46,18+9,29 -
Age at onset (years) 29.99+10,13 27.16+9.83 0,048
Disease duration (years) 24.88+9,82 15.26+10.47 <0,001
Disease duration at retirement (years) 15,90+10,07 -
Length of employment at retirement (years) 24,92+9.47 -
BMI (kg/m?) 28.11+6,03 25.84+3,90 0,002
Smokers (%) 68,8% (66) 54,2% (52) 0,054
OR=1,82
Higher education (%) 8,3% (8) 35,1% (34) <0,001
Secondary education (%) 57,3% (55) 36,1% (35) Ns
Primary and secondary education (%) 34,4% (33) 28,9% (28) Ns
Qualified labor (%) 85,4% (82) 80,4(78) Ns
Manual labor (%) 84,4% (81) 52,6 (51) <0,001
OR=4,87
Low energy consumption (%) 25% (24) 53,6 (52) 0.001
Average energy consumption (%) 62,5% (60) 39,2% (38) 0,001

Of the 96 patients with AS and invalidity pension did manual labor ( 84.4% ) and the
occupations required an average energy consumption in 62.5% of cases (Table 6)

Higher education, non — manual work and a low energy consumption activity characterizes
the employee status. Disability retirement is associated with lower living standards.

Logistic regression analysis shows that the level of training differentiates a disability
pensioner status vs an employee (p = 0.046).

Clinical characteristics of the disease such as spinal pain, morning stiffness, impaired hip
movement (pain and limitation of movement measured by the intermalleolar distance), presence of
peripheral arthritis are significantly associated with disability pensioner status. There is no correlation
with statistical significance between disease retirement and hip prosthesis, enthesitis damage or ocular
manifestations. Pharmacological treatment, appreciated through continuous NSAID consumption (>
20days / month) and biological medication agents such as anti-TNF-alpha did not differ between the
two compared subgroups. (Table 7).

Functional status, expressed by the BASFI index, reduced mobility of the spine (lumbar and
cervical), reduced chest expansion and presence restrictive ventilatory dysfunction are significantly
correlated with medical retirement. (Table 7).

Table 7. Clinical features of patients with AS and disease retirement

Variable Retirees (n= 96) Employees (n=97) P

Juvenile onset (%) 9,4% (9) 13,4% (13) Ns
Spinal pain VAS 6,76+2,37 5,38+2,88 <0,001
VAS stiffness 5,60+£2,47 4,30+2,82 0,001
Sacroiliitis gr III (%) 14,6% (14) 47,9% (46) <0,001
Sacroiliitis gr IV (%) 85,4% (82) 41,2 (40) <0,001




Variable Retirees (n= 96) Employees (n=97) P
Lumbar spine sindesmophyte (%) 94,8% (91) 62,9% (61) <0,001
OR=10,74
Vertebral bridges(%) 88,5% (85) 48,5% (47) <0,001
OR=8,221
Generalized sindesmophytes(%) 78,1% (75) 27,8% (27) <0,001
OR=9,259
Severe limitation of cervical spine movements 27,1% (26) 5,2% (5) <0,001
(%)
Moderate limitation of cervical spine movements 42.7% (41) 16,5% (16) <0,001
(%)
Normal mobility of the cervical spine (Nr) 9 50 <0,001
Severe lumbar flexion limitation (%) 72,9% (70) 29,9% (29) <0,001
Schober (cm) 11.29+1,23 12.88+1.67 <0,001
Restrictive ventilatory dysfunction (%) 65,6% (63) 27,8% (27) <0,001
Cirtometric index [cm] 1.80£1,25 3.08+1,63 <0,001
Occiput-wall index [cm] 14.94+10,25 5.07+7,16 <0,001
Finger-floor index [cm] 38.23+13,61 24.37+16,90 <0,001
Peripheral arthritis (n) 36,5% (35) 22,7% (22) 0,041
OR=1,95
Hip pain (%) 63,5% (61) 26,8% (26) <0,001
OR=4,75
Hip mobility reduction (moderate / severe) (No.) 20/96 4/97 <0,001
Hip prosthesis (%) 10,8% (10) 3,1% (3) ns
Enthesitis (%) 28,1% (27) 26,8% (26) ns
Iridocyclitis (%) 20,8% (20) 21.9% (21) ns
Anemia (%) 25% (24) 24% (23) ns
BASFI 7.29+1,81 4.57+2.74 <0,001
NSAIDs / month (days / month) 18.22+10,11 18.04+10,81 ns
Continuous NSAID (%) 53,1% (51) 54,6% (53) ns
Biological therapy (%) 31,3% (30) 35,1% (34) ns
Comorbidities (hypertension) (%) 55, 7% (53/95) 20,6% (20/97) <0,001

Binary logistic regression analysis nominates advanced sacroiliitis, the presence of peripheral

arthritis, cervical spine damage and increasing BASFI score (0.036) as variables that characterize

significant disability pensioner status.
Radiographic changes and their severity establish statistically significant correlations with the

status of pensioner, many of which are criteria for admission to various degrees of disability. Most of
the retired patients have sacroiliitis grade IV, syndesmophytes and damaged cervical spine. (Table 7).
The degree of disease activity, expressed by scores BASDAI, ASDAS - ESR, ASDAS - PCR is
significantly increased in patients with a disability pension, but the reactants of the acute phase (ESR
and CRP) don’t register any significant differences between the two analyzed subgroups (Table 8).

Table 8. The degree of disease activity in patients with AS and care retirement

Variabiles Retirees (n = 96) Employees (n=97) p

ESR [mm / h] 31.49+24.71 28.99+24.60 ns

CRP [mg/dl] 1.61+£2,52 1.77+2.69 ns

BASDAI 5.99+2,19 4.77+£2.62 0,001
0,001

>
BASDAI>4 82,3% (79) 59,8% (58) OR=3.12
ASDAS/ESR 3.3941,12 2.85+1,27 0,003
. . 44.,8% (43) 39,2% (38)
ASDAS very high and high 41.7% (40) 30.9% (30) 0,044
ASDAS/CRP 3.29+1,21 2,80+1,38 0,011




Special cases identified among disability pensioners:

» disability retirement after 5 years of disease (18 patients) (Table 9)

» disability retirement age (< 45 years) (13 patients) (Table 9)

» disability retirement after 30 years of disease (36 patients) (Table 10)
» disability retirement for women with AS (9 patients)

Table 9. Special situations: disability retirement at a young age

. Retirees with <5 Current retirees aged <
. Retirees .
Variable (n= 96) years of disease 45 years
(n=18) (n=13)

Men (%) 90,6% (87) 100% (18) 92,3% (12)
Current age (years) 55.21+8,45 51,06+9,68 40,69+4,36
Retirement age (years) 46,1849,29 41,11+10,87 33,23+6,48
Age at onset (years) 29.99+10,13 36,67+11,79 22,46+5,66
Disease duration at retirement(years) 15,90+10,07 2,89+1,67 9,54+6,50
Retirement seniority (years) 24,92+49.47 21,6+11,68 12,15+6,53
Organized sport (%) 30,2% (29) 33,3% (6) 53,8% (7)
Smokers (%) 68,8% (66) 83,3% (15) 76,9% (10)
Secondary education (%) 57,3% (55) 66,7% (12) 61,5% (8)
Manual labor (%) 84,4% (81) 94,4% (17) 76,9% (10)
HLA -B27 (+)* (%) 81,3% 62,5% 100%
Unsatisfactory standard of living (%) 86,5% (83) 88,9% (11) 100% (13)
Family history (%) 32,3% (31) 38,9% (7) 30,8% (4)
Sacroiliitis gr IV (%) 85.4% (82) 66,7% (12) 92,3% (12)
Generalized syndesmophytes (%) 78,1% (75) 55,6% (10) 69,2% (9)
TMD (%) 44,8% (43) 61,6% (11) 46,2% (6)
Hip prosthesis (%) 10,4% (10) 5,6% (1) 15,4% (2)
Iridocyclitis (%) 20,8% (20) 11,1% (2) 30,8% (4)
ESR (mm/h 31.49+24.71 32,06+26,76 34,15+21,76
CRP (mg/dl) 1.61+2,52 1,85 £2,69 1,46£1,15
BASDAI 5.99+2,19 6,26+2,25 5,55+2,64
BASFI 7.29+1,81 7,17%1,65 7,51+1,54
Psoriasis (%) 9,4% (9) 22,2% (4) 23,3% (3)
HBP (%) 55, 2% (53) 22,2% (4) 23,3% (3)
Anti TNF alfa (%) 31,3% (30) 22,2% (4) 38,5% (5)




Table 10 Professional status of patients with AS and long disease duration (n = 46)

Retire patients with > 30 Emplayed patients with >
variable years disease 30 years of disease (n = P
(N =236) 10)

Men(%) 94,4% (34) 90% (9) ns
Current age (years) 52,28+7,30 55,40+5,85 ns
Age at onset (years) 22,92+46,55 18,40+4,37 0,047
Retirement age (years) 47,9449,50 -
Current disease duration (years) 34,92+4,35 36,90+7,03 ns
Disease duration at retirement (years) 25,0+7,70 -
Smokers (%) 55,6% (20) 60% (6) ns
Studies

Higher (%) 11,1% (4) 30% (30) ns

Medii (%) 52,8% (19) 40% (4)

Primary and secondary (%) 36,1% (13) 30% (3)
Qualified labor (%) 86,1% (31) 100% (10) ns
Manual work (%) 83,35% (30) 60% (6) ns
Energy consumption

Low (%) 25% (9) 50% (5) ns

Medium (%) 66,7% (24) 20% (2)

High and very high (%) 8,4% (3) 30% (3)
Sacroiliitis gr IV (%) 91,7% (33) 80% (8) ns
Generalized syndesmophytes (%) 88,9% (32) 50% (5) 0,015
TMD (%) 41,7% (15) 50% (5) ns
Hip prosthesis (%) 13,9% (5) 0%
I. Schober (cm) 10,85+0,75 12,00+1,65 0,003
L. cirtometric (cm) 1,48+0,90 2,40+1,02 0,013
Fingers - ground distance (cm) 40,67+14,98 27,10£17,99 0,019
Occiput-wall distance (cm) 18,1949,16 8,90+10,81 0,009
Restrictive respiratory dysfunction (%) 80,35% (30) 60% (6)
ESR (mm / h) 28,58+21,72 32,50+21,18 ns
CRP (mg/dl) 1,20+1,25 (0,53)* 4,11+6,18 (1,44)* 0,010
BASFI 7,43+£1,93 4,81+3,34 0,003
Psoriasis (%) 8,3% (3) 0
HBP (%) 58,3% (21) 50% (50) ns
Anti TNF alfa (%) 33% (12) 20% (2) ns

Decrease or loss of working capacity is one of the consequences of AS, risk of disability,
temporary or permanent, is three times higher among patient with SA to the general population (19).
Older patients, longer duration of disease, poor training and manual labor are recognized risk factors
involved in decreased ability to work and professional ceasing (18).

Specialized studies assessing patients' ability to work with AS, use the term "work status" in
literature, defined as the ability or inability to paid employment. This term has many nuances,
especially in terms of the degree of incapacity to provide a paid work ("work disability, disability
pension, inability to work, withdrawn from work"), and the terminology used to define the objectives
in studies aimed fir objective "work status" of patients with AS is also different from study to study.
Therefore, the results provided by these studies vary within wide limits.

Most studies are longitudinal, demographic and clinical characteristics of patients being
assessed at the time of the trial and not at retirement in patients with AS and invalidity.

In our cohort, 193 patients with AS (90.6%) have had the status of full-time employee.
Analysis of 96 patients with disability pension shows a smaller percentage of employees after 5 years
of disease and a higher percentage of retirement after 20 years of disease, compared with Boonen)
meta-analysis. (21 These results are biases determined by the composition of study group, which have




a surprisingly important percentage of patients who maintain their employment status after 45 years of
disease (Table 11).

Table 11. Professional status and disability retirement according to disease onset

Variable Boonen meta-analysis C((::;S;z;g a E::lzsltg;g:
Employed after 5 years of disease 96% 81,2% 41,5%
Employed after 45 years of disease 34% 0 0,5%
Retired after 20 years of disease 36% 32% 66%
Retired after 45 years of disease 50% 100% 99,5%
After Boonen 2002

*pensioner; ** Whole cohort

A comparison of disability pensioners and full-time employees, present and Barlow et al in
2001. Older age, longer duration of disease, low education level, presence of comorbidities, a
functional deficit higher and higher levels of pain and stiffness, characterize the group of patients with
AS and disability retirement (14) (Table 12).

Table 12: Comparison between full-time employees and retirees disability AS patients

Employed Retired
. mproye etre Employed Retired UK
Variable Constanta Constanta p UK (n=33) (n=53) P
(n=97) (n=96) B B

Men (%) 86,6 90,6% ns 89% 70% 0,044
Education < 12 years (%) 65% 91,7

1 1
Education> 12 years (%) 35% 0,3% 0,00 93% 63% 0,00
With partner (%) 73,2% T7,1% ns 81% 73% Ns

itios (h -
(C; ;“"rb’dmes (hypertension) | ) o 55.7%* 0,001 | 48% 82% 0,001
0
Current age (years) 42.15+£10.42 55.2+8,45 <0,001 42.1£9.1 52.8+13.0 <0.001
A i i set *
ge at diagnosis / onset 27.16£9.8% | 30,0+10,0% ns 26.0+6.0 28.045.2 Ns

(years)
Retirement age (years) - 46,1849,29 - - - -
Disease duration (years) 15.26+10.4 24.8849,8 <0,001 | 21.8+10.9 31.6+ 14.1 <0.001
Dléease duration at i 15.9+10.0 i i i i
retirement(years)
VAS pain (mm) 5,38+2,88 6,76+2,37 <0,001 4.40+2.93 6.30+2.38 0.003
VAS stiffness (mm) 4,30+2,82 5,60+£2,47 0,001 5.19+£2.71 7.23+2.26 0.001

After Barlow, 2001

Rafael Ariza-Ariza and his collaborators identify predisposing factors of incapacity for work
in a study that includes a large number of participants (9) (Rafael Ariza-Ariza, 2009). Like the
Spanish study, age, disease duration, physical function and radiological changes are determinants of
permanent incapacity to work. In addition, patients with AS and employment in our group have a
functional impairment similar to Spanish patients receiving invalidity pension (Table 13)

Table 13: Predisposing factor for work disability for AS patients

Retired Employed Retired* Employed
Variable Constanta (n= Constanta p Spain Spain p
96) (n=97) (n=179) (n= 520)
Meni (%) 90,6% 86,6% Ns 87% 73% <0.001
Current age (years) 55,2+8,45 42.15+10.42 <0,001 56.4+10.0 46.1 £12.5 <0,001




Retired Employed Retired* Employed
Variable Constanta (n= Constanta P Spain Spain P
96) n=97) (n=179) (n=520)

Disease duration (years) 24.88+49,8 15.26x10.4 <0,001 19.7£9.7 12.1£9.5 <0,001
HLA - B27 (+)(%) 80% 96,8% 0,016 81% 82% 0,7
VAS pain (mm) 6,76+2,37 5,3842,88 <0,001 45+2.38 42 %27 0,2
BASDAI 5.99+2,19 4.77+2.62 0,001 47+£22 40+24 <0,001
BASFI 7.29+1,81 4.57£2.74 <0,001 53+24 33+£26 <0,001
BASRI - - - 8.6+3.2 5.7+3.1 <0,001
Cirtometric index (cm) 1.80£1,25 3.08+1,63 <0,001 26+18 39420 <0,001
Schober index (cm) 1,120, 12 1,28+0, 16 <0,001 22422 3219 <0.001
Occiput-wall index (cm) 14.94+10,25 5.07+7,16 <0,001 82+7.1 38+54 <0.001
221g)ers'gr°“nd index 382313.61 | 2437+1690 | <0,001 | 265+130 | 17.2+147 | <0.001
CRP(mg/dl) 16,1£25,2 17,7£26,9 ns 8.6+11.7 9.2+15.0 0,6

After Rafael Ariza-Ariza 2009

The issue of disability retirement has been studied in patients with AS and in Romania. Thus,
a study conducted at the Hospital Dr Ion Cantacuzino in collaboration with the National Institute of
Medical and Rehabilitation of Work Capacity that aimed to develop a prognostic score for retirement,
identified disease duration, manual professional activity, ventilatory dysfunction of restrictive type,
important functional deficit (BASF) and the active disease (BASDAI) as predictors of retirement age.
We note the similarities between the two groups explained by the fact that patients in both studies
retired according to the retirement criteria defined in the social Insurance (Table 14) (83).

Table 14: Comparison of employed and the disability retired patients with AS (Constanta / Bucharest)

Retired Employed Retired Employed
Variable Constanta Constanta p Bucharest Bucharest p
(n=96) m=97) (n=120) (n=50)
Men (%) 90,6% 86,6 % ns 85% 76% ns
Urban 83,3% (80) 80,4% (78) ns 63,8% 88% 0,007
Current age (years) 33.21:48,45 42.15+£10.42 | <0,001 48,4+6,6 32,8+5,6 <0.001
(46,18+9,29) T ’ T T )
Disease duration (years) 24.8849,82 15.26+10.47 ns 20,5+9,6 9,6+ 6,5 <0,001
Education < 12 years (%) 91,7% 65% 0,001 98,3% 48.0% <0,001
Manual work (%) 84,4% 52,6 <0,001 80% 36% 0,002
Ventilatory dysfunction (%) 65,6% (63) 27.8% (27) <0,001 82,6% 6,3% <0,001
BASFI 7.29+1,81 4.57£2.74 <0,001 6.2+2.1 2.1£2.0 <0,001
BASDAI 5.99+2,19 4.77£2.62 <0,001 6,1+1,8 3.7+£2,0 <0,001

C. Oancea 2015




STUDY II CONCLUSIONS

The number of patients which continue their activity decreases with disease duration. From the
group, 90% of the patience keep working after 5 years and 65.3% after 25 years of disease.

The rate of disability pensioners increases with age: up to 11.7% at the age of 50 years and 35.2%
at the age of 60 years.

The training level is the strongest predictor of the employee status.

Binary logistic regression analysis nominates advanced sacroiliitis, presence of peripheral
arthritis, cervical spine damage and increased BASFI index as variables that significantly
characterize the disability pensioner status.

The onset at a young age, hip impairment, ocular manifestations are associated with the retirement
at young age (<50 years)

Late-onset arthritis and peripheral presence is correlated with retirement after a low disease
duration (<5 years)



STUDY III: ICF AND ITS RELATIONSHIP WITH DISABILITY RETIREMENT

RESULTS

Since one of the objectives is to use ICF assessment for the work capacity of patients with
AS, ICF codes were analyzed in relationship with the medical retiree or employee status of patients
with AS from our cohort study. The utilized ICF codes were included in a restricted set of criteria
proposed in 2010 to assess the consequences of AS on body functions and structures, on activities and
participation of the patient. Since disability retirement requires a functional deficit of at least 50%,
retiree medical status was correlated with associated marks of severely reduced ICF components (>
grade 3). The relationships of the ICF codes, with demographics and clinical features of patients with
AS included in the study group, was also analyzed.

Code b: functions

Disability retirement of patients with AS is significantly associated with severe pain functions
(b280), mobility (b710), stiffness (b780) and exercise tolerance (b455). Statistical analysis through
binary regression shows that the statistical predictor value for retiree status of patients with AS is the
severe mobility problems (b710) (p = 0.006).

The codes bl134 (sleep quality) and b152 (emotional status) functions are affected by a
minority of cases (<10%) with no significant differences between the two analyzed subgroups (Table
15). b130 functions, energy and impulse functions, assimilated in our study with fatigue, were
severely affected in less than 20% of the analyzed subgroups, about equally in patients with disease
retirement of employee status.

Table 15. Severe impairment of function in patients with AS and disability retirement

Code b Retired Employed p pP*
(= grade 3) (n=96) (n=97)

b280 (pain) 61 (63,5%) | 45 (46,4%) 0,012 ns
b710 (mobility) 31 (32,3%) | 10 (10,3%) <0,001 0,001
b780 (sensations related to muscles and movement functions) 43 (44,8%) | 29 (29,9%) 0,038 ns
b130 (energy and impulse) 16 (16,7%) | 14 (14,4%) ns -
b134 (sleep) 4 (4,2%) 7 (7,2%) ns -
b152 (emotions) 5(5,2%) 1(1,0%) ns -
b455 (exercise tolerance) 25 (26%) 12 (12,4%) 0,018 ns

* Binomial logistic regression

Code b280 Sensation of pain

It was taken into consideration the level of pain in one part of the body (b2801), the patient
was questioned about head and neck pain(b28010), chest pain (b28011) back pain (pain in the dorsal
and lumbar spine) (b28012), leg pain (b28015) and joint pain (including thigh and shoulder pain)
(b28016). Although the patient's sensation of pain assessment was done in detail (up to level 4), the
information was processed by the classification level 2 (b280) which included the sensation of pain in
all of the mentioned locations.

In the entire study cohort (n = 213), the severe pain is present in 52.6% of cases. It is
statistically significantly correlated with low level of education (p = 0.035), with manual labor (p =
0.017), with professional activities involving high energy consumption (p = 0.009) and with the status
of disability retirement (p = 0.004).

Increased energy consumption of the professional activity is a significant predictor factor for
severe damage to the b280 function.




The clinical characteristics of the disease significantly associated with severe pain are
represented by the presence of peripheral arthritis (p = 0.039), hip impairment (radiological and
clinical) (p = 0.054) and the presence of ventilator dysfunction, restrictive type (p = 0.007). Severe
pain is less frequent in patients treated with anti-TNF alpha (p <0.001), but more frequent in those
reporting continued consumption of NSAIDs (> 20days / month) (p <0.001). The severe modification
of the pain function (ICF b280) is associated with very high averages for VAS spinal pain, VAS
stiffness. It is also associated with elevated activity of all scores (BASDAI, ASDAS - ESR, ASDAS -
PCR) and elevated acute phase reactants (ESR and CRP).

Although the correlation of the pain function with the measured BASFI functional status
index is highly significant, the pain function is not influenced by severe radiological changes (grade
IV sacroiliitis and generalized syndesmophytes) which have an important contribution to functional
deficit. These are identified as significant predictors for severe pain (via binary regression method),
presence of peripheral arthritis, elevated ESR (> 30mm / h) and increased disease activity assessed by
BASDAI and ASDAS -ESR.

A significant proportion of the patients with AS and severe pain have the full-time employee
status. These patients are younger (average age 41.96 years) a mean disease duration of 15 years, most
often are educated and have a non-manual occupation. Keeping a job for most patients ensures a
satisfactory level of living that gives them economic independence (Table 4). Young age is the only
significant predictor factor (p <0.001) associated with maintaining employee status of patients with
AS and severe impairment if the b28 function.

Patients with AS, disability retirement and severe pain, often show hip impairment,
restrictive ventilatory dysfunction, increased functional impairment (BASFI), mobility reduction in
lumbar and cervical spine (Schober's test), reduced chest expansion (cyrtometric measurements) and
severe radiographic changes (grade IV sacroiliitis and generalized syndesmophytes). Binary
regression analysis of predictive factors for retired patients with severe impairment of b280 function,
identified grade IV sacroiliitis (p = 0.002), impaired hip (p = 0.044) and increased BASFI score value
(p =0.001) as significant predictors.

There is also a proportion of patients with AS, disability pension and mild or moderate pain.
They have an average age of 55 years, disease duration of over 20 years with onset after the age of 30,
few have a higher education and usually perform manual labor with a average energy consumption
(Table 4). Physical labor and old age are the most important predictors of disability retirement in
patients with AS and mild/moderate impairment of b280 function (p = 0.005 and p <0.001
respectively).

These patients often exhibit retirement predictors such as hip impairment (p=0,049),
restrictive pulmonary dysfunction, increased functional deficits (BASFI p=0,038), decreased
cyrtometric index (p=0,04), severe radiographic changes and associations with other disorders
(Arterial hypertension).

Code b710: Mobility of joint functions

In order to assess the diversity and ease of movement, two-level classification of function
and joint mobility was used. It includes studying the mobility of one or more joints, vertebrae
mobility, shoulder, hip, knees, ankles, specific joints affected in ankylosing spondylitis.

Even if mentioned only in 32,3 % of cases, severe decrease in joint mobility (> 3 score for
b710) highly statistically correlates with the disabled retiree status of the AS patient (p <0,001) and
remains the only function whose severely impaired status represents a significant predictor for it.

The demographic factors that influence the reduction of joint mobility are: old age, long
disease duration, smoker status and physical labor. The majority of AS patients that have severe
reduction of joint mobility are disabled retirees. The predictive score of factors like smoker status and



old age (with an average above 50 years old) for the impairment of the b710 function are p=0,036 and
p=0,024 respectively.

Severe reduction in mobility is associated with peripheral joint impairment, impaired hip,
increased acute phase reactants and high degree of disease activity (BASDAI, ASDAS - ESR,
ASDAS - CRP) with functional impairment expressed by BASFI index, severe radiological
impairment ( sacroiliitis grade IV and presence of generalized syndesmophytes) with elevated
metrology index and ventilatory dysfunction presence of the restrictive type.

Among these clinical features, the conditional regression model of elimination, we can see
that following are statistically significant predictors for severe impaired b710 function: the presence
of peripheral arthritis, hip prosthesis, severe reduction of cervical spine mobility, and elevated CRP,
BASFI score.

Patients with AS and mild / moderate function b710 problems, with disability retirement
status are characterized demographically by age, duration of disease over 20 years and low levels of
education. They usually performed manual labor with an average energy consumption (Table 8).
Manual labor is indeed a statistically significant predictive factor associated with the retiree status in
these patients (p <0.001). HLA - B27 is associated with improved functional status, the percentage of
HLA B27 (+) is higher among those who maintain full-time employment status

Code b780-Sensations associated with the muscles or muscle groups of the body and their
movement

The B780 code represents the sensations which are related to muscles and movement
functions and sensations include stiffening and muscle tension, muscle spasm or tightness of muscles
and sensation of heaviness, pain sensation is excluded. In our study we associated this code with a
feeling of stiffness, in the Romanian variant BASDAI form. After the b280 code (sensation of pain),
the b780 code with a grade >3 is present in 44.4% of cases of disability retirement and is significantly
associated with this status.

Demographic factors related to sex, patient age, disease duration or type of professional
activity does not correlate significantly with severe stiffness. Patients with AS and disability
retirement status had more frequently severe stiffness than those who keep their jobs (p = 0.022)
Severe impairment of muscle function and movement associated stiffness is significantly corelated
with impairment of peripheral joint impairment (presence of arthritis at the time of assessment), with
axial and lumbar damage, reduced mobility indices at this level, with indicators of disease activity
(acute phase reactants of BASDAI, ASDAS - ESR, ASDAS - PCR) with the respective type of
ventilatory dysfunction and elevated functional index (BASFI).

The movement function is significantly influenced by increased acute phase reactants and the
type of medication, level of activity is positively correlated with anti-TNF alpha agents and negatively
with continuous use of NSAIDs.

Correlation analysis between b780 (functions of muscles and movement) and the clinical
characteristics associated with the employee or the disability retirement status, highlights the
relations with statistical significance between the muscles and movement functions and presence of
peripheral arthritis, disease activity (VAS, BASDAI, ASDAS), functional index ( BASFI), increased
acute phase reactants and the presence of the restrictive type dysfunction.

Patients with AS and severe impairment of the b 780 function is characterized clinically by
the presence of peripheral arthritis damage to the hip, a significant drop in the mobility of the spine
and thoracic expansion, an important functional impairment with elevated levels of the BASFI index,
severe radiological manifestations of cardiovascular disease.



Factors with significant predictive value for the retiree status, highlighted through the binary
regression, are increased BASFI score (p = 0.016), a significant drop in chest circumference (p =
0.026) and presence of peripheral arthritis (p = 0.032).

Code b455-Exercise tolerance functions

The ICF, the b455 code is included in the additional functions and sensations of the
cardiovascular and respiratory system. Exercise tolerance functions are functions related to respiratory
and cardiovascular capacity, necessary to withstand a sustained physical effort. Functions include
physical endurance, aerobic capacity and fatigue. Severely reduced exercise tolerance in patients with
AS and retirement disability is present in 26% of the patients in this subset, a significantly higher rate
than those with AS and employment status (12.4%). But to what extent are fatigue and decreased
exercise tolerance related to the respiratory and the cardiovascular system, is hard to say. Age,
employment status, qualified work, with a manual labor, increased energy consumption and
comorbidities affect exercise tolerance in patients with AS.

Predictive factors for the severe impairment of the b455 function are low energy
consumption, presence of comorbidities (Table 14), presence of peripheral arthritis, increased CRP
and severe functional impairment assessed by the BASFI index.

People with AS and disability retiree status, associate the severely reduced exercise tolerance
with the presence of restrictive ventilatory dysfunction, with reduced chest mobility (measured by
cytometric index) and severe radiographic changes.

S structure codes

ICF association with the structures involved in AS is represented by the thoracic structure
ratings (S760), pelvic structure (S740), musculoskeletal structures related to movement (S770) and
the lower extremity structure (S750). Severe damage (grade 3) or complete (grade 4) means a
deterioration of these structures with a magnitude between 50-100%.

Severe or complete structural lesions, for the entire group, are as follows: 21.6% (46 patients)
for S760, 6.1% (13 patients) for S740, 2.3% (5 patients) for the S770 and 14, 6% (31 patients) for
S750. In the disability retirees subgroup (96 patients), the severe structural changes have following
distribution: 36.5% (35 patients) for S760, 10.4% (10 patients) for S740, 5.2% (5 patients) for S770
and 25% (24 patients) for S750 (Table 16).

Table 16. Severe thoracical structural damage in patients with AS and disability retirement

s code(= grade 3) l({::r;gl El(l:;l;);’)ed p P
s760 (thoracic structure) (%) 35 (36,5%) 7 (7,2%) <0,001 <0,001
s740 (pelvic structure) (%) 10 (10,4%) 2 (2,1%) 0,018 ns
8770 (adjacent musculoskeletal structures 5(52%) i 0.029 ns
related to movement) (%)

s750 (lower extremity structure) (%) 24 (25%) 5 (5,2%) <0,001 0,046

Code s760 Structure of trunk

The most common structural changes in the thoracic area (s760). According to comprehensive
criteria, the fallowing were taken in consideration: structural changes present in the cervical spine, the
thoracic spine and lumbar spine. The fallowing structural changes have been recorded and: the
previous protrusion of the head, thoracic kyphosis, thorax flattening, removal / disappearance of
lumbar lordosis, scoliosis. They were assigned grades between O and 4 for the damage, established by




clinical examination (medical structural changes observed on physical examination) and self-
assessment (structural changes observed by the patient).

Severe impairment of thoracic structures correlates statistically significant with the mean
patient age, disease duration, employment or disability retirement status, with smoking status and the
number of packages per year. Type of profession (skilled labor, manual labor, rendered energy
consumption) influences the onset of severe structural changes, but it doesn’t reach the threshold of
statistical significance. Patients with higher education, non-manual jobs and low energy consumption
present low/medium structural changes. Patients with severe structural deterioration of the thoracic
area declare an unsatisfactory lifestyle rating (84.8%), the obvious presence of these changes affect
family life of patients with AS. The presence of HLA-B 27 is negatively correlated with severe torso
structural changes, which are present in a higher ratio in patients with AS and HLA - B 27 negative.

From the clinical point of view, the situation of patients with AS and severe structural
manifestations of the torso are characterized by clinically impaired hip (presence of pain but no
limitation of motion, expressed by the intermalleolar distance) and a significant drop in the mobility
of the cervical spine (occiput — wall distance), lumbar spine (unchanged Schober index and finger-
floor distance) and chest expansion (cyrtometric index). Restrictive ventilatory dysfunction is present
in a proportion of 82.6% among patients with severe torso structural changes (Table 2). These patients
associate advanced radiological changes, grade IV sacroiliitis, present in 97.8% of patients, while the
presence of generalized syndesmophytes is 93.5% in this subset of patients.

Altered functional status, expressed through an increased value of the BASFI index, is
significantly associated with the severe torso structural changes. Acute phase reactants, the degree of
disease activity, treatment with anti-TNF alpha agents do not establish significant correlations with
severe structural damage to the torso, expressed through s760 code scores.

In the cohort of analyzed patients, 193 patients have or had a remunerated job. Structural
impairment of the torso ( s760 code) is present in 21.8% of patients (42 patients) and establishes a
statistically significant relationship with disability retirement: 35 patients out of 96 with retiree status
have a grade > 3 for s760 (36.4%) while only 7 of the 97 patients with employee status have the same
code S760 grade(7.2%).

There are patients with severe structural damage who still have employee status (7 of 42) and
patients with moderate structural damage and AS have retired due to incapacity (61 of 151).

Patients with severe structural damage and the status of employee are all male and have a higher level
of education (either primary or secondary). Slightly less than half (43%) live in rural areas and have
never smoked.

From a clinical point of view, it is considered that they have a functional status (assessed by
BASFI) and have a better chest expansion. Maintaining a higher income may be an explanation for
continuing work for these patients.

Code s750: Lower extremity structure

This code includes hip joint prostheses, contracture of the hip during flexion, knee flexion

contracture, muscular atrophies, arthritis, knee and ankle bursitis and Achilles enthesitis.
Old age, disease duration and energy consumption of professional activity statistically significantly
influence the degree of impairment of the lower extremities structures. Analysis though binary
regression highlights lengthy illness period as a significant predictor for severe damage to the
structures of the lower extremities.

The presence of peripheral arthritis, impaired hip, spinal pain, morning stiffness, the degree of
activity (including acute phase reactants) malfunction disease and severe radiological changes
significantly influence the occurrence of severe problems with the s750 code. Binary regression
analysis reveals disease activity (as measured by ASDAS-CRP) and damage to the cervical spine



(occiput-wall index) as significant predictors for severe damage to the structures of the lower
extremities.

The s750 component is one of the predictors with statistical significance for appartenance to
the disability retirement group (Table 17).

Most patients with AS and disability retirement (%) show mild / moderate damage to the
lower extremity structures. These patients are characterized, demographically, by age, disease onset
after 30 years, low education level, predominantly manual labor, with at least average energy
consumption. Patients in this subset are often smokers and the presence of HLA-B27 is less frequent.
Binary logistic regression analysis highlights as predictors with statistical significance associated
disability retirees, old age (p <0.001) and educational level (p = 0.001).

Most patients with AS and disability retirement status present impairment mild / moderate
impairment of the s750 component. Retiree status is significantly correlated with impaired hip, spinal
pain and morning stiffness, reducing the mobility of the spine and chest expansion, severe
radiographic changes and important functional deficit. Predictors of disability retirement that have a
statistical significance are represented by occiput — wall index (p = 0.005), reduced mobility of the
lumbar spine and impaired hip (finger — hip index) (p = 0.005), HBP (p = 0.01) and the grade of the
radiological sacroiliitis(p = 0.047).

A small percentage of patients with AS and severe structural damage to the lower extremity
are employed full time. All of these patients are men, doing qualified labor which often involves a low
energy consumption. They are younger and have a shorter duration of. From a clinical point of view,
they have a less affected mobility and functional status.

Predictive factors, statistically associated with disability retirement in patients with severely
affected s750 component, are represented by: older age (p <0.001), impaired hip (p <0.001), a
significant drop in functional status (p <0.001), reduced mobility of the spine (p <0.001) and chest
expansion (p = 0.026). Increasing living standards represent a significant motivation for keeping the
employee status (p <0.001).

Code d: activities and participation

The ICF established set of criteria, for assessing disability in patients with AS, includes the
areas of activities and participation component (d code). Being significantly associated with the
disability retirement status, there are severe problems related to walking (D450) and family
relationships (d760). Mobility, represented by a severely D450 code, is the significant predictive
factor of disability retirement in patients with AS analyzed in relation to this component (activities
and participation) (Table 17).

Table 17. Severe impairment of the activities and participation component in patients with AS

ICFd>3 Retired (%) Employed (%) p P*
d230 (n=36) 20,8 14,4 ns

d410 (n=. 36) 24 10,3 ns -
d450 (nr.) 17,7 4,1 0,003 0,002
d760 (nr. ) 9.4 3.1 0.018 ns

* Binomial logistic regression

Code d230: Daily programme

For the entire group, the demographics factors (gender, age, disease duration, education level)
or work-related factors (unqualified, manual labor, mean energy consumption) do not correlate
significantly with severe problems in implementing the daily program management. Many patients
with AS and disability retirement status say they organize their daily schedule and adapt according to




the lack of functionality. It is important to analyze the problems that patients with SA and
remunerated employment contract in carrying out the daily schedule, including work tasks.

Severe problems regarding the fulfillment of the daily program relate particularly significant
to the manifestations of acute inflammatory type, both clinical (peripheral arthritis, clinical hip
damage, enthesitis, pain and stiffness) and biological (increased acute phase reactants), implicitly
scores activity.

Code d230 does not achieve significant correlations with severe radiological manifestations,
spinne mobility reduction or chest expansion. Severe problems in fulfilling the daily schedule does
not correlate with structural changes (codes s).

Code d450: walking

Only 22 patients (%) present severe problems related to walking. Of these, 21 have or have
had a full time job, at the time of analysis 17 patients (81%) had the disability retirement status. Most
patients (172 patients) who have concluded an employment contract, don’t have severely impaired
walking, a percentage of 45.9% are retired when assessing disability.

Severe impairment of walking is significantly influenced by age and average energy
consumption, age is still a statistically significant predictive factor of severe problems related to
walking. The other demographic features, related to gender, level of education or professional activity
doez not influence the occurrence of the severe walking problems in patients with AS.

In terms of clinical features, severe problems of patients related to walking are significantly
correlated with impaired peripheral joint, of leg enthesis, of the hip (including hip joint) with a high
degree of disease activity (including high acute phase reactants) and high degree of disability
expressed by the BASFI index.

Heel enthesis, hip prosthesis and the high degree of failure assessed by BASFI index,
represent significant predictor factors of severe disorders of peripheral arthritis.

Qualifications and history of paid employment (employment contract) are highly correlated.
Thus, 97.6% of patients who have qualifications were employed at some point, compared to 67.34%
of unskilled workers (p <0.001). Logistic regression analysis identified qualification as the most
important factor in gaining a employment status(<0.001)

Education level, type of working conditions and level of energy consumption is significantly
related to employee or retiree status of patients.

Logistic regression analysis shows that the level of training differs best the disability retirement status
(p = 0.046).

DISCUSSIONS

The International Classification of Functioning, Disability and Health (ICF), developed by the
World Health Organization (WHO), is an accepted model for the classification of health
"components” and "consequences”, model which can be applied in medicine to assess the consistent
and complex consequences of various diseases (ICF) (1).
The work capacity evaluation , for patients with various diseases, varies from country to country and
criticisable in terms of quality and transparency, which is why over the past 10 years, work has started
towards implementing and using the International Classification of Functioning, Disability and Health
- ICF (International Classification of Functioning, disability and Health - ICF) to assess the degree of
incapacity for work caused by illness (7).

ICF wasn’t designed to assess the working capacity. In 2004, at the 15th EUMASS congress
at Lille, the EUMASS (European Union of Medicine in Assurance and Social Security) has
recognized the potential usefulness of ICF in social security. A working group was assembled, in



which Romania was a member. The main focus of this working group was the development of a set of
basic criteria to assess functional disability, to grant benefits under schemes of European social
security.

Romania, as a member of EUMASS, participated in the decision involving thee creation and
validation of the core set. (100, 4.5)

This project was materialized in 2008 when EUMASS published a list of 20 categories
selected for the basic set: 5 for body functions and 15 for activities and participation. This "core set" is
generic, enumerating a list of categories that regardless of diagnosis, should be evaluated by a doctor.

This basic set was tested in several countries, and was later validated currently, being used in
the UK, Netherlands (4), Sweden, Iceland, and most recently in Cyprus (101)

The particularity in the ICF-based assessment of the Disability Assessment Centers in Cyprus
is the existence of two committees composed of doctors and rehabilitation specialists. A committee
that sets the degree of disability and one that quantifies the restrictions in participation and
environmental factors influencing functionality. The person with disability can choose either or both
the first committee. (53)

The ICF model reflects the modern tendency of disability evaluation in a bio - psycho — social
concept and allows experts and doctors to identify which components are important in assessing
disability, but the definitions provided by this model are limited in regard to the assessment of work
capacity. In Romania, the introduction of ICF in the existing expertise of working capacity is one of
the objectives of the government is to modernize the social assistance system (53)

The application of the ICF set, to assess disability of people with ankylosing spondylitis by
the medic, objective of this thesis, is a recent and non-standard procedure. To what extent are the ICF
criteria selective for specific sets of various diseases and can be used in the correct assessment, is still
a debatable question (73). Moreover, even health evaluation of the patient with AS in relation to the
ICF is an ongoing process validation. From basic ICF set of associated with AS, ASAS recently
completed a criteria for quantifying the health of the patient, called ASAS HI (health index) which is
a composite index that includes 15 categories of the ICF comprehensive set. ASAS HI has three levels
of severity, an average of 8.37 + 3.9 (0-17), significantly correlated with BASDALI, spinal pain and
BASFI (Table 18).

Table 18. Distribution of ASAS HI according to disease activity and functional level

Group I (0 -3,9)* Group II (4 - 6)* Group III (6,1-10)*
BASDAI (n=146 BASDAI (n=166) BASDAI (n=293)
5,043,2 7,443,1 10,6+3,0

ASAS HI mean e+ SD Group I (0-3,9)* Group II (4-6)* Group III (6,1-10)*
BASFI (n=256) BASFI (n=152) (BASFI (n=195)
5,743,0 8,5+2,8* 11,7+£2,8

ASAS HI mean + SD Group I (0-3,9)* Group II (4-7)* Group III (7,1-10)*
Total spinal pain (n=205) Total spinal pain (n=264) Total spinal pain (n=131)

ASAS HI mean + SD 5,643,4 9,043,1 11,4+2.9

After Boonen 2015
On a scale from 0-10

ASAS HI includes 15 categories in the ICF comprehensive set ICF as follows: b280 (pain),
d415 (maintaining body position), d455 (moving impairment - moving through means other than
walking - running - down the street, through obstacles, jumps - forward with a dive, jump over a
rock), d530 (toilet — urination hygiene, defecation, menstruation), b130 (function of energy and
momentum), b1301 (motivation - mental function that generates the incentive to act), b640 (sexual
functions), d475 (driving ), d910 (social life), d240 (ability to cope with stress and other



psychological stress), d920 (recreation and leisure), b152 (emotional functions), d510 (washing), d870
(economic independence), b134 (sleep function) (72).

Table 19: Explanatory ASAS-HI legend

Item Categories ICF code
Pain interrupts my normal work Pain b280
1 have difficulty standing on my feet for long periods of time Maintaining body position d415
I am having trouble running Movement d455
I have problems with using the toilet Toilet ds30
I am often exhausted Energy and momentum b130
I am less motivated to do something that requires physical effort Motivation b1301
I have lost interest in sex Sexual function b640
I have difficulty using the car pedals Driving d475
I'm having trouble connecting with other people Social life doa10
I cannot move on flat surfaces Walking d455
I have trouble concentrating Stress management d240
I have travel restrictions due to mobility Recreation and leisure d290
I often feel frustrated Emotional function b152
I wash my hair with difficulty Washing / Hygiene ds10
I went through financial / economic changes due to my rheumatic Eonomic independence dg&70
disease
I have bad night sleep Sleep b134
I cannot overcome my problems Stress management d240
After Kiltz 2015

The development of ASAS HI as a tool for assessing the health of patients with AS included a
questionnaire explaining the ICF categories used in this composite index (Table 19) (71).

The ICF categories included in ASAS HI belong to the function component (code b), shares
and participation (code d). In this study, these codes were used were only those included in the
concise set of criteria, namely: b280, b130, b134, d920. Code d475 was not used because a small
number of patients with AS and medical retirement owned vehicles. Codes b134, d920 weren’t used
either due to severe problems of these categories, either they were not present (d920) or were found in
a small a percentage of cases (b134) hence with no significant correlations regarding work disability.
Code b130 (energy levels and motivation) was not analyzed either because the purposes of the code
was difficult to discern. Correlated with fatigue, for this code, severe problems were reported n 14.6%
of the 213 cases. Severe impairment was present in approximately equal proportions retirees (16.7%)
and employees (14.4%).

ASAS HI does not include mobility (b710) nor ICF categories related to structures (code s).
In our study, severe impairment of these codes was significantly correlated with work disability and
disability retirement.

The assessment of functional impairment in patients with AS, according to the ICF core set
applied in the expertise of work capacity, has proved to be disappointing. Severe structural and
functional impairment, as they were valued in this study, are present in a small percentage of patients
with AS and work disability (Table 20).

Pain function (b280) and stiffness (b780) are most commonly affected, severe problems of
these functions being present in 63.5 respectively 44.8% of patients with AS and disability retirement
(Table 3). The only function with predictive value for retiree status is mobility (b710), whose severe
impairment is found only in 1/3 of patients with AS and disability retirement (Table 3).



Table 20. The structural and functional impairment in patients with AS (retirees vs employees)

Code Retired Employed "
(grade > 3) (%) (n=96) (0=97) P P
b710 (mobility) 31(32,3%) 10 (10,3%) <0,001 0,006
b280 (pain) 61 (63,5%) 45 (46,4%) 0,021 ns
b780 (Sensation§ related to muscles and 43 (44.8%) 29 (29.9%) 0.038 ns
movement functions)

b455 (exercise tolerance) 25 (26%) 12 (12,4%) 0,018 ns
8760 (trunk structure) 35 (36,5%) 7 (7,2%) <0,001 <0,001
8740 (pelvic structure) 10 (10,4%) 2 (2,1%) 0,018 ns
8770 (adjacent musculoskeletal structures related

to movement) 5 (5,2%) - 0,029 ns
8750 (lower extremity structure) 24 (25%) 5 (5,2%) > 0,001 0,046
d450 17,7% 4,1 0,003 0,002
d760 9.4 3,1 0.018 ns

* Binomial logistic regression

The severe problems of structures were present in a small number of patients with work

disability and AS. Significantly correlated with the status of retiree and predictive value for
membership in this subgroup, severe problems of the torso structure (b760) and lower extremities
structures (b750) are present in only 25% respectively 36.5% of patients with AS and disability
retirement (Table 21).

Table 21 Relationship between ICF severe problem - level of education and type of work performed

(retired)
Variable b280 b710 b780 b455 s760 s740 s770* s750 d410 | d450
Retirees 61 31 43 25 35 10 5 24 23 17
(No.) (%) (63,5%) | (32,3%) | (44,8%) | (26%) | (36,5%) | (10,4%) | (5,2%) | (25%)
current age <0,001 0,007 <0,001 0,022 ns ns 0,01 ns ns
Age of onset ns ns ns ns ns ns ns ns ns
disease <0,001 <0,001 <0,001 0,001 ns ns 0,01 0,003 ns
duration
HLA-B27 ns ns ns ns ns ns ns ns ns
Education 0,023 ns 0,01 ns 0,01 ns ns ns ns
level
Manual 0,011 ns 0,01 ns ns ns ns 0,036 ns
labor
Energy ns ns ns ns ns ns ns ns ns
consumption
Smoking ns ns ns ns ns ns ns ns ns

*without comparison group

A number of significant demographic factors associated with severely reduced function in
patients with AS and medical retirement have been identified. Instructional level and manual labor
can significantly influence the emergence of severe functional problems (pain and stiffness) (Table 3).

Severe impairment of function and structure in patients with AS and disability retirement is
consistently associated with hip involvement (clinical and / or radiological), with restrictive
ventilatory dysfunction and the presence of generalized syndesmophytes (Table 22). These changes

(clinical, functional, radiological ) are among the Romanian criteria for work capacity expertise




Table 22. The relationship between severe ICF problems and clinical features (retiree vs employees)

, b280 b710 b780 b4s5 S760 | 5740 15770 1 7 dd10 dds0
Variable n=3 n=1 n=5
n*=61 n=31 n=43 n=25 5 0 * n=24 n=23 n=17
Axial form ns Ns 0,055 ns ns ns - ns ns ns
. 0,028
Perlp.h.eral ns Ns OR=3,2 ns ns ns - ns ns ns
arthritis
9
Enthesitis ns Ns Ns ns ns ns - ns ns ns
Hip impairment > 0,001 Ns 0,003 ns ns ns 2;12{610 0,032 ns
P 1mp OR=4,77 | OR=49 | ™ ‘ ‘ s | OR=10 ‘
Hip prosthesis ns Ns Ns ns ns ns - ns ns ns
0,003 0,006
Ventilatory ’ ’ 0,001 0,00
< 1 R=12,1 R=1 -
dysfunction 0.00 (3) ’ 0,006 20 0. | ns ns ns OR=245 | 6
Iridocyclitis ns Ns Ns ns ns ns - ns ns ns
Generalized > 0,001 <0,001 <0,001 <0,001 0,004 0,02
syndesmophyte | OR=10,0 | OR=21,7 | OR=8,4 | OR=35, | ns ns - ns OR=15,7 | 2
S 5 5 1 5 5 OR=
Anti TNF ns Ns Ns ns ns ns - ns ns ns

* Number of pensioners

The analysis of the AS patients with work disability group shows that the severe problems of
functions and structures are significantly correlated with the functional index (BASFI), with impaired
mobility of the spine and reduced expansion of the chest, but not with the degree of activity
(BASDALI, ASDAS or the values of acute phase reactants (Table 23)

Table 23. The relationship between severe ICF problem - functional status and disease activity (
retired vs employees)

Variable b280 b710 b780 b455 s760 s740 s770% | s750 d410 d450
(n=61) (n=31) (n=43) (n=25) (n=35) (m=10) | n=5) | n=24) | (n=23) | (n=17)

BASFI <0,001 0,002 0,001 0,005 0,007 ns - 0,001 0,05 ns
Schober index <0,001 <0,001 0,001 <0,001 ns ns - 0,032 0,002 ns
I finger- <0001 | 0011 | 0001 | <0,001 | 0013 ns - 0,027 | 0001 | 0017
ground
Chest

. <0,001 <0,001 <0,001 <0,001 0,005 ns - <0,001 <0,001 0,28
expansion
L. occiput wall <0,001 0,002 0,002 <0,001 ns ns - ns 0,007 ns
BASDAI ns ns Ns ns ns ns - ns ns ns
ESR ns ns Ns ns ns ns - ns ns ns
CRP ns ns Ns ns ns ns - ns ns ns
ASDAS CRP ns ns Ns ns ns ns - ns ns ns

Smoking history and increased cigarettes consumption have been identified as predictors of
severe reduction of mobility (b710) and severe torso structural problems (s760) (Table 23). Our
results are in agreement with the results of other clinical trials that incriminate smoking as a risk
factor for the decrease in the functional index in patients with AS (112), predictor factor of severe
radiologic changes (113) and reduced mobility (114), quitting smoking being recommended and
reducing alcohol consumption as a non-pharmacological measure in AS patient management (114).




Binary regression analysis showed functional impairment and / or severe structural and retiree
status as predictors with statistical value between the following categories of demographic variables:
age, disease duration, low energy consumption and presence of comorbidities (Table 24).

Table 24. The relationship between ICF severe problems - demographic factors (retiree vs
employees)

b280 b780 b710 b455 s760 s750 d230 d410 d450

Variable n=112 n=77 n=42 (n=39) (n=46) n=31 n=36 n=36 n=22
(52,65) | (36,2%) | (20,2%) | (183%) | 21,6%) | (14,6%) | (169%) | (169%) | (10,3%)

Current age 0,029 ns 0,002%* ns <0,001 0,016 ns 0,013* 0,026
Onset age ns ns ns ns ns ns ns ns ns
DISCEI.SS ns ns 0,003 ns <0,001* <0,001* ns ns ns
duration
HLA-B27 ns ns ns ns 0,012 ns ns ns ns
Instructional 0,035 ns ns ns ns ns ns ns ns
level
Manual labor 0,017 ns ns 0,007 ns ns ns ns ns
Energy . 0,009* ns ns 0,006* ns 0,012 ns ns ns
consumption
smoking ns ns 0,038* ns 0,042 ns ns ns ns
No. packs / ns ns ns ns 0,027* ns ns ns ns
year
Comorbidities ns ns ns 0,001* ns ns ns ns ns

* Statistically predictive value for disability retirement
* Binomial logistic regression

STUDY III CONCLUSIONS

1. Severe structural and functional impairment, as they were valued in this paper, are present in a
minority of patients with AS and disability retirement.

2. Disability retirement for patients with AS is significantly associated with reduced mobility (B710),
severe torso structure damage (S760), to the legs (S750) and severe walking problems and (D450 -
walking).

4. Patient age, disease duration, level of education and manual labor can significantly influence the
occurrence of severe functional problems (pain and stiffness).

5. Severe function and structure impairment in patients with AS and disability retirement are
consistently associated with impaired hip (clinical and / or radiological) with ventilatory dysfunction
restrictive type and presence of generalized syndesmophytes. These changes (clinical, functional and
radiological) are found in other retirement criteria of the Romanian expertise of working capacity.

6. Functional Index (BASF) is significantly correlated with severe problems of functions and structure
in patients with AS and disability retirement. On the other hand, extent of activity (BASDAI, ASDAS
or values of acute phase reactants) are not.




GENERAL CONCLUSIONS

1. Work disability in AS patients depends on the person's age, disease duration and modifiable factors
such as level of education, professional qualifications, type of work performed. To help patients with
AS keep their jobs, the Ministry of Labor and Social Insurance Medicine must consider a number of
issues such as:

* educational and vocational guidance (increasing training)

+ availability of part time or home jobs

» educational programs for training / retraining
2. The severe problems in the functional, structural, activities and participation areas from the ICF
criteria have been identified in a small number of patients with AS and disability retirement. We
believe that the ICF addition to the existing expertise of working capacity involves:

» creating a ICF index (explanatory questionnaires used for the ICF categories) relevant to the

expertise of working capacity domain

» adaptation to the disease and performed work type

» establishment of multidisciplinary assessment teams (medical expert, rheumatologist

specialist, PRM specialist, psychologist, social worker, etc.)
3. Involvement of patients in the process of creating a ICF index to asses work capacity and
developing employment and social programs.
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