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Rheumatic diseases affect millions of people and can lead to
chronic pain, fatigue, joint damage, organ dysfunction, and
long-term disability. Although the exact causes of these con-
ditions are not fully understood, a growing body of research
supports the idea that physical trauma, various occupational
exposures and stress may trigger, unmask or worsen disease
in people who are already vulnerable. These scenarios are
common, but understanding of them is not clear. Practical in-
formation that connects the science to real-life experience has
been lacking.

This guide was created to help change matters. The goal is to
provide a straightforward, useful and up-to-date information on
a topic that is complex and often misunderstood. It is written
for a wide audience including attorneys, claims examiners, ad-
justers and any others who want to understand how trauma,
stress and environmental exposures can impact rheumatic dis-
ease. It explains the basics of rheumatology, outlines known
triggers and risk factors and provides step-by-step guidelines
to assist medical and legal professionals involved in the evalu-
ation of work-related injuries, diseases and disability.

Part 1 provides a basic understanding of rheumatology in-
cluding what a rheumatologist is and what role rheumatologists
play in the evaluation and management of rheumatic disease.

Part 2 details triggers and risk factors of rheumatic condi-
tions including psychological, traumatic, infectious, chemical



and other exposures that may be encountered in the occupa-
tional setting.

Part 3 explores how autoimmune and inflammatory diseases
may be work-related, explains the concepts of aggravation,
exacerbation, apportionment and causation and discusses
how clinicians evaluate occupational contribution based on
current medical knowledge.

Part 4 addresses how individuals live and work with chronic
rheumatic disorders including long-term management and mo-
dalities used to support the injured worker and improve quality
of life.

A detailed glossary is included at the end of this guide to help
clarify medical, legal and diagnostic terms for readers of all
backgrounds.

FACTORS CONTRIBUTING TO AUTOIMMUNITY
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Abbreviation

Full Term

ACR American College of Rheumatology
ADA Americans with Disabilities Act

ADL Activities of Daily Living

AMA American Medical Association

AME Agreed Medical Evaluator

ANA Antinuclear Antibody

Anti—beta-2 GP1 Antibody in antiphospholipid syndrome
ANCA Anti-Neutrophil Cytoplasmic Antibodies
Anti-CCP Antibody to Cyclic Citrullinated Peptide

Anti-centromere

Antibody associated with limited
scleroderma

Anti-dsDNA Antibody to double-stranded DNA

Anti-RNA pol lll Antibody associated with systemic sclerosis

Anti-RNP Antibody to ribonucleoprotein

Anti-Scl-70 Scleroderma antibody

Anti-Sm Antibody to Smith antigen

Anti-SSA/SSB Sjogren’s Syndrome Antibodies

APLS Anti-phospholipid Syndrome

AS Ankylosing Spondylitis

ASAS Assessment of SpondyloArthritis
International Society

axSpA Axial Spondyloarthritis

C3,C4 Complement levels

CK Creatine Kinase

CRP C-reactive protein

CRPS Complex Regional Pain Syndrome

CT Computed Tomography

DMARD Disease-Modifying Antirheumatic Drug

EKG Electrocardiogram

EMG Electromyography

ENT Ear, Nose and Throat (specialist)

ESR Erythrocyte Sedimentation Rate

FMS Fibromyalgia Syndrome

GCA Giant Cell Arteritis

ILD Interstitial Lung Disease

IME Independent Medical Examiners
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Abbreviation Full Term

JAK Janus Kinase

MCTD Mixed Connective Tissue Disease

MMI Maximum Medical Improvement

MRI Magnetic Resonance Imaging

NCS Nerve Conduction Studies

NSAID Nonsteroidal Anti-inflammatory Drug

OA Osteoarthritis

P&S Permanent and Stationary

PD Permanent Disability

PET Positron Emission Tomography

PFT Pulmonary Function Test

PSA Psoriatic Arthritis

PTSD Post-Traumatic Stress Disorder

QME Qualified Medical Evaluator

RA Rheumatoid Arthritis

ReA Reactive Arthritis

RSD Reflex Sympathetic Dystrophy (RSD)

SIBTF Subsequent Injuries Benefits Trust Fund

SLEDAI Systemic Lupus Erythematosus Disease
Activity Index

SLICC Systemic Lupus International Collaborating
Clinics

SLE Systemic Lupus Erythematosus

SS Symptom Severity Score

SSDI Social Security Disability Insurance

SSI Supplemental Security Income

TNF Tumor Necrosis Factor

TTD Temporary Total Disability

UCTD Undifferentiated Connective Tissue Disease

WPI Whole Person Impairment







PART 1
BASICS OF RHEUMATIC DISEASE
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What are rheumatic diseases?

heumatology is the study of musculoskeletal diseases that

affect the joints, muscles, ligaments, and connective tissue
of the body. The specialty manages over 200 types of condi-
tions that commonly result in joint pain, stiffness, muscle pain,
neck pain, back pain, and other symptoms. Some common ex-
amples include rheumatoid arthritis (RA), systemic lupus ery-
thematosus (SLE), vasculitis (inflammation of blood vessels),
scleroderma and others.

Rheumatologists—internists with additional specialty training—
diagnhose and manage these diseases through comprehensive
evaluations that include physical examination, detailed histo-
ry, blood tests and imaging. As part of this process, we also
assess for other conditions that may cause similar symptoms,
such as thyroid disease, diabetes, or vitamin deficiencies.

Diagnostic testing and procedures may include joint aspira-
tion (also called arthrocentesis), nerve conduction studies
(NCS), electromyography (EMG) and biopsy. Advanced im-
aging such as Magnetic Resonance Imaging (MRI), Positron
Emission Tomography (PET), Computerized Tomography
(CT) or CR/MR angiography may evaluate inflammation, or-
gan involvement or rule out other causes.

Although not autoimmune, fibromyalgia (FMS) is also com-
monly treated in rheumatology. The syndrome causes wide-
spread pain, fatigue and cognitive symptoms, and often over-
laps with autoimmune conditions impacting daily function and
quality of life.

There are many available treatments, including oral medica-
tions, intravenous (IV) medications, joint injections, trigger
point injections, physical therapy, lifestyle changes and, in
some cases, surgery. Management often requires a multidis-
ciplinary team which may include physical and occupational
therapists, pain specialists, primary care providers and mental
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health professionals, particularly when symptoms are complex
or affect multiple aspects of life.

Many rheumatic diseases are autoimmune, meaning the im-
mune system mistakenly attacks the body’s own tissues.
These conditions arise from a combination of factors, includ-
ing genetics, environmental triggers, infections, physical
trauma, other medical ilinesses and occupational exposures.
Certain infections—especially viral ones like Epstein-Barr virus,
parvovirus or even COVID-19—can act as early triggers in peo-
ple who are already at risk. Many autoimmune diseases devel-
op slowly and may remain silent for years before symptoms
emerge. In some cases, the disease builds gradually. In others,
it can flare-up suddenly after a physical or emotional stressor.
Even after diagnosis, symptoms may fluctuate over time, even
if medical treatment is provided. Recognizing this natural pro-
gression is important when considering how injury, stressors,
infections and other factors might impact the underlying dis-
ease process.
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WHAT ARE RHEUMATIC DISEASES?

Examples of target organs

Rheumatoid Systemic lupus
arthritis erythematosus
Joints \ Skin + Kidneys
Psoriatic Sjogren’s
arthritis syndrome
= (%ﬂ 7
Skin + Joints Eyes + Glands
Axial Spondyloarthritis
(Ankylosing
Scleroderma Spondylitis)
Skin + Lungs Spine
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What’s happening in the immune system?

To understand rheumatic disease, it helps to know the basics
of how the immune system works and how it sometimes goes
off course and acts abnormally.

®  The normal immune response has two major branch-
es. The Innate Immune System is the first line of de-
fense. Cells like neutrophils and macrophages help
clean up damage and fight off invaders. This response
is nonspecific but fast—like a general sound alarm or
fire alarm that alerts the whole system to danger. The
Adaptive Immune System is slower but more precise.
It uses specialized cells like T lymphocytes (T cells) and
B lymphocytes (B cells) to recognize and attack specific
threats. B cells produce antibodies which target foreign
substances for destruction. Once exposed to a threat,
the adaptive system “remembers” it and can respond
faster next time, more like a targeted military strike.

®  In autoimmunity, something in this process goes
wrong. The immune system mistakenly sees parts of
the body like joints, skin, or organs as dangerous. In-
stead of shutting down after an infection or injury, the
system stays overactive and begins to attack healthy
tissues. Over time, this ongoing inflammation can lead
to pain, fatigue, joint damage or organ involvement.

Rheumatology focuses on understanding and treating these
misdirected immune responses. Medications often target the
immune system to reduce flare-ups, prevent damage and re-
store balance.
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WHAT’S HAPPENING IN THE IMMUNE SYSTEM?

NORMAL IMMUNE
RESPONSE

‘@‘ VIRUS

)\ 55

INAPPROPRIATE IMMUNE

RESPONSE (AUTOIMMUNITY)
@ @
& 2L @
ANTIBODY
0.
&_ —

®7 Z
\
INFLAMMATION

JOINT (SELF TISSUE)
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What does a rheumatology
evaluation include?

A rheumatology evaluation is a comprehensive visit focused
on identifying possible autoimmune or inflammatory diseases.
It typically includes detailed history-taking, a physical exam
and often lab or imaging tests to better understand symptoms.

It usually starts with a detailed history about symptoms. The
doctor may ask about joint pain, stiffness, fatigue, rashes,
muscle weakness or unexplained fevers. Next is the physical
exam, where the rheumatologist will check for joint swelling
or tenderness, skin rashes, muscle strength and other signs
of inflammation. They may use special movements or tests to
help pinpoint which condition is present. Further evaluation,
including blood tests and imaging, may be considered. The
findings help guide the next step in figuring out exactly which
condition is present.

WHAT DOES A RHEUMATOLOGY EVALUATION INCLUDE?

E
ay

History-taking Physical Exam Labs or Imaging
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HOW MUCH RADIATION IS IN COMMON
IMAGING TESTS?

TEST OR EXPOSURE | RADIATION LEVEL | EQUIVALENT EXPOSURE
(B[;)E;A I?ensitometry Minimal (0.001 mSv) ~3 hours of background radiation

Extremity X-ray (hand,

W
\“!! foot, etc.)

Minimal (<0.001 mSv)

~1=2 hours of background
radiation

“ Chest X-ray

Very Low (0.02 mSv)

~2.6 days of background
radiation

29 Lumbar Spine X-ray

Low (1.5 mSv)

~6 months of background
radiation

@ CT Scan of Chest

Moderate (7 mSv) ~2 years of background radiation

é CT Scan of Abdomen Moderate (10 mSv) ~3 years of background radiation

@ Whole-Body PET Scan | Higher (25 mSv) ~8 years of background radiation

One-Way Flight Very Low (0.035 mSv) ~4 days of background radiation
(NY-LA)
Note:

 mSv = millisievert, a unit used to measure radiation dose
¢ Average person = ~3 mSv per year from natural sources
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How are rheumatic diseases diagnosed?

Diagnosing a rheumatic disease is rarely straightforward.
There’s no single test or checklist that reveals the answer. In-
stead, it’s like solving a complex puzzle piecing together symp-
toms, medical history, blood tests and imaging findings to form
a complete picture. After the initial evaluation additional tests
may be ordered such as:

®  Blood tests: To detect inflammation or abnormal im-
mune activity.

®m  X-rays: To assess for joint damage.

= Musculoskeletal ultrasound: To identify inflammation
in joints and tendons.

® MRI or CT scan: For detailed images of bones, soft tis-
sue or complex structures.

= CT/MR angiography or PET scan: To evaluate blood
vessels or deeper inflammation, especially in suspect-
ed vasculitis.

= Joint aspiration (arthrocentesis): To remove fluid from
a swollen joint for testing, such as checking for crystals,
infection or inflammation.

= Nerve conduction studies (NCS/EMG): To assess how
well nerves are functioning.

®  Biopsy: To confirm inflammation or rule out other dis-
eases.

There is no single test that can confirm all rheumatic condi-
tions. Diagnosis relies on pulling together the full story: symp-
toms, physical exam findings, lab work, imaging and sometimes
even how you respond to treatment. It can take time—but it’s
critical to getting the right diagnosis and care.
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Who gets rheumatic disease and why?

Rheumatic diseases can affect anyone regardless of age, back-
ground, or occupation. However, some people are more likely
to develop them due to a combination of genetics, exposures
and lifestyle factors.

In many cases, a person has a silent or hidden immune vulner-
ability that causes no symptoms—until something sets it off.
That “something” might be physical trauma, a severe illness,
environmental exposure, or even emotional stress. Some-
times, there is no obvious trigger at all.

Common contributing factors include:

= Family history and genetics: Rheumatic conditions run
in families due to inherited immune system traits — a
concept known as gene—environment interaction.

®  Gender and hormones: Many autoimmune diseases
are more common in women, especially during child-
bearing years.

m Lifestyle: Cigarette smoke, alcoholism, inactivity and
diet have all been linked to higher risk.

= Environmental and occupational factors: Substanc-
es such as silica, solvents, cold and repetitive motion
may raise risk, especially with prolonged or high-inten-
sity exposure. Inhaled air pollution including particles
from traffic, industry or wildfires may increase the risk of
some conditions.

®  Other medical conditions: Coexisting illnesses may
also influence disease onset or severity.

WORK, TRAUMA AND RHEUMATIC DISEASE



WHO GETS RHEUMATIC DISEASE AND WHY?

LIFESTYLE

FAMILY HISTORY
AND GENETICS

GENDER AND
HORMONES

MULTIFACTORIAL
RISK

OTHER MEDICAL

ENVIRONMENTAL AND CONDITIONS

OCCUPATIONAL FACTORS
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How are rheumatic diseases classified?

Rheumatic diseases are not all the same. They affect different
tissues, follow different patterns and respond to different treat-
ments. Classifying them helps doctors figure out what tests to
run and how to tailor care.

These conditions are typically grouped based on the underly-
ing cause or dominant feature:

® Autoimmune rheumatic diseases: Involve an overac-
tive immune system attacking the body’s own tissues.

= Non-autoimmune conditions: Driven more by wear-
and-tear, aging or crystal buildup, rather than immune
dysfunction.

®  Spine-predominant diseases: Primarily affect the spi-
nal joints and are sometimes grouped separately due
to their distinct presentation.

®  Central sensitization disorders: Are not caused by joint
inflammation. Instead, they reflect changes in how the
brain and nervous system process pain.
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HOW ARE RHEUMATIC DISEASES CLASSIFIED?

Autoimmune

Psoriatic
Arthritis

Sjogren's
Syndrome

Scleroderma

Rheumatoid
Arthritis E

Systemic
Lupus
rythematosus

Non-Autoimmune

Spine-Predominant
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Axial
Osteoarthritis Gout Pseudogout Spondylo-
arthritis
Central Sensitization
Fibromyalgia




What are the most common types?

There are over 200 rheumatic diseases, but a handful are
especially common—often affecting work, mobility and daily
function. Here are some of the most widely recognized:

®  Rheumatoid Arthritis (RA): An autoimmune disease
that causes joint swelling, pain and damage, often start-
ing in the hands or feet. Over time, it can lead to joint
damage and disability if untreated.

®m  Systemic Lupus Erythematosus (SLE): A complex au-
toimmune condition that can affect the skin, joints, kid-
neys, heart and other organs. Often referred to as lu-
pus, it can cause widespread inflammation and damage
across multiple organs.

®  Sjogren’s Syndrome: An autoimmune disease that tar-
gets moisture-producing glands, causing dry eyes, dry
mouth and fatigue.

®m  Osteoarthritis (OA): The most common type of arthri-
tis that results in break down joint cartilage over time,
causing pain and stiffness.

B Gout: A type of arthritis caused by a buildup of uric acid
crystals, leading to sudden, painful joint flare-ups, most
often in the big toe and knees.

®  Pseudogout: Similar to gout but caused by calcium
crystals and also leads to joint inflammation and pain.

®  Axial Spondyloarthritis: A group of diseases (including
ankylosing spondylitis) that causes inflammation in the
spine and pelvis.

®  Fibromyalgia (FMS): A non-inflammatory and non-au-
toimmune condition characterized by widespread body
pain, fatigue, poor sleep and cognitive difficulties.

While each disease is different, they share common themes:
they can be invisible, unpredictable and deeply disruptive to
work and daily life.
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How do rheumatic diseases affect the body?

Rheumatic diseases don’t just affect the joints and can involve
nearly every system in the body. While many people associ-
ate these conditions with arthritis, most are systemic, meaning
they can impact organs, muscles, skin, nerves and more. Be-
low are some examples of how different parts of the body may
be affected:

Joints: Pain, stiffness, swelling and loss of motion are
hallmark features. Over time, untreated inflammation
can lead to damage, deformity and disability.

Muscles and Tendons: Inflammation may cause weak-
ness, tenderness or muscle pain.

Skin: Rashes, ulcers, nodules, or color changes can be
clues to underlying autoimmune conditions such as lu-
pus.

Lungs: Some diseases cause inflammation in the lining
around the lungs (pleura) or in the lungs themselves,
causing cough or shortness of breath.

Heart: Inflammation may affect the lining of the heart
(pericarditis), heart muscle (myocarditis) or blood ves-
sels (vasculitis), increasing the risk of cardiovascular
problems.

Kidneys: Kidney inflammation can lead to long-term
damage if not treated.

Nerves: Some conditions can cause nerve pain, numb-
ness or weakness—especially when inflammation af-
fects blood flow to nerves.

Fatigue and Brain Fog: Many people with rheumatic
illness experience overwhelming fatigue, poor concen-
tration and memory difficulties. These symptoms may
reflectimmune dysfunction, sleep disturbance or chron-
ic inflammation.
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HOW DO RHEUMATIC DISEASES
AFFECT THE BODY?

g8 4P

= (=
Lungs Kidneys Skin
Interstitial lung disease Lupus nephritis Rashes, photosensitivity

@

Muscles Gastrointestinal tract Eyes
Myositis, Abdominal pain, Autoimmune Dryness,
weakness gastrointestinal diseases uveitis
LjE)e
Mucous membranes Heart Brain
Mouth ulcers, dryness Pericarditis, myocarditis Brain fog, cognitive dysfunction

R

Hair Nerves Joints

Hair loss (alopecia) Neuropathy Pain, swelling, erosions
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How can rheumatic diseases impact activities of

daily living and the workplace?

The following table links several conditions to activities of daily liv-
ing (ADLs) and workplace challenges, helping readers understand
how clinical symptoms may translate into functional limitations.

CONDITION

COMMON FEATURES

ACTIVITIES OF DAILY LIVING
AND WORKPLACE CHALLENGES

Rheumatoid
Arthritis (RA)

Psoriatic
Arthritis (PsA)

Joint inflammation,
commonly in the hands and
feet

Joint pain and stiffness with
rash

Typing, writing, gripping objects or
performing repetitive tasks may be
difficult

Time off work may be needed during
flare-ups

Joint pain, swelling and skin symptoms
may interfere with mobility, lifting or
fine motor function

Systemic Lupus

Multisystem autoimmune

Symptoms may impair focus, outdoor

Erythematosus disease with fatigue, rashes, work or maintaining a regular schedule

(SLE) joint pain and organ Time off may be needed for labs or
involvement disease flare-ups

Fibromyalgia Widespread pain, sleep Sustained focus and task completion

(FMS) disturbances, cognitive may be difficult

issues, mood disorders and
gastrointestinal symptoms

Symptoms often worsen with stress

Scleroderma

Skin thickening, vascular and
organ involvement,
gastrointestinal effects

Difficulty with cold exposure (Raynaud’s
phenomenon) limiting use of hands

Axial Chronic spinal inflammation; Limited spinal mobility can affect

Spondyloarthritis | stiffness and pain bending, lifting, twisting or rotating the

(Ankylosing spine

Spondylitis)

Gout or Intermittent symptoms Flare-ups may occur suddenly and limit

pseudogout including joint pain and use of the affected joint

swelling

Sjogren’s Dry eyes and mouth, joint pain | Dry eyes may make screen work

Syndrome uncomfortable
Dry mouth can affect speech or eating
Fatigue and joint pain may interfere with
concentration, communication and
physical activity

Myositis Muscle inflammation leading to] Muscle weakness can make it difficult to

(Dermatomyositis, | weakness in the arms, legs or | lift objects or climb stairs

Polymyositis) trunk; may include rash

Vasculitis (GCA,
ANCA)

Inflammation of blood vessels
affecting the brain, eyes,
organs, skin or nerves

May cause vision changes, headaches,
nerve pain, fatigue or organ damage

Reactive
Arthritis

Joint pain following infection,
often with eye, urinary tract or
skin involvement

May impair mobility and use of the upper
extremities

Eye symptoms may interfere with
screen-related work
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PART 2:
TRIGGERS AND RISK FACTORS

TRIGGERS AND RISK FACTORS

2

At risk individual

Physical Trauma  |——»> <€— ¥ Infection

Psychological ( Solyents, als
stryess : ) and other o utants

Medication-
(’ Related Changes “Hormonalﬁhanges

0%

Symptom Onset or Flare-up ina
Susceptible Individual
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What is a trigger?

trigger is something that sets off symptoms in someone

who already has an underlying immune vulnerability. Trig-
gers do not cause rheumatic disease, but can bring out the first
appearance of symptoms, a flare-up of an existing condition or
the unmasking of a previously silent iliness.

Think of it like a spark in dry grass— the conditions for a fire
were already there but something external set it in motion.

Triggers can take many forms including:

®  Physical trauma: Falls, car accidents, surgery or
repetitive overuse.

= Emotional stress: Grief, abuse, chronic job strain or
PTSD.

®  Infections: Bacterial and viral ilinesses, including
COVID-19.

= Environmental exposures: Silica, solvents, air
pollution, cigarette smoke, cold, vibration.

®  Hormonal changes: Postpartum shifts, menopause,
thyroid imbalance.

B Less common exposures: Pesticides, industrial
chemicals and heavy metals.

Not everyone with an exposure to a trigger develops disease,
and not every flare-up has a clear cause. But in many cases, a
trigger is the spark that brings underlying immune dysfunc-
tion to the surface.
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WHAT IS A TRIGGER?

TRIGGER

PRE-EXISTING
SUSCEPTIBILITY

o,

TRIGGERS CAN SPARK DISEASE ACTIVITY
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SO RESEARCH SPOTLIGHT

Environmental and Occupational
Contributors to Autoimmune, Inflammatory,

and Musculoskeletal Rheumatic Disease:
A Review of Emerging Evidence and Clinical Implications

Recent academic work by Dr. Nicole Ward and Dr. Richard
Panush reviewed how environmental and occupational factors
including trauma, stress, silica, solvents, and mechanical
exposures may influence the onset, expression, and progression
of autoimmune and inflammatory rheumatic conditions. This
paper summarized evidence from case-control, cohort, and
mechanistic studies linking these exposures to diseases such
as rheumatoid arthritis, lupus, scleroderma, psoriatic arthritis,
spondyloarthritis, and fibromyalgia.

The key message is that while these exposures do not directly
cause disease, they can act as triggers or accelerators in people
with pre-existing susceptibility. Recognizing these connections
is important not only for scientific understanding but also for
patient care, workplace protections, and legal frameworks.

Ward NK, Panush RS. Environmental and Occupational Contributors to
Autoimmune, Inflammatory, and Musculoskeletal Rheumatic Disease: A Review of
Emerging Evidence and Clinical Implications. Current Opinion in Rheumatology.

In press, expected 2025.
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Why don’t triggers affect everyone

the same way?

Not everyone who experiences stress, trauma or infection de-
velops rheumatic disease. That’'s because our responses to
triggers depend on many factors including genetics, immune
sensitivity and overall health. Some people carry silent risk fac-
tors that make them more vulnerable, while others remain un-
affected despite exposures.

The diagram below illustrates how individuals with different
baseline risks may respond differently to the same trigger.

TRIGGER RESPONSE BY RISK LEVEL

Trigger
e.g., infection,
trauma, stress
Low-Risk Individual »  Absence of
symptoms
Trigger
e.g., infection, % {;
trauma, stress —_ -
High-Risk Individual > SN
Onset of
symptoms
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How can physical trauma lead to disease?

Physical trauma such as a car accident, fall, surgery or repeti-
tive strain can sometimes trigger or worsen rheumatic disease
in people who are at increased risk. The body’s immune sys-
tem normally activates to support healing after an injury. But
in some cases, that response becomes overactive or misdi-
rected, mistakenly attacking the body’s own tissues. This can
lead to new symptoms, flare-up of an existing disease or the
emergence of a new condition.

Although the connection between trauma, rheumatic and au-
toimmune diseases remains controversial, determining a caus-
al link should take into consideration the following:

= Timing of symptoms after injury
B Severity and type of injury
®  Underlying risk factors
®  Natural course of disease
®m  Pattern of symptom progression
In many cases, trauma may not directly cause disease, but it

can act as a trigger and bring an early or latent condition to
the surface.

WORK, TRAUMA AND RHEUMATIC DISEASE



HOW CAN PHYSICAL TRAUMA
LEAD TO DISEASE?

Q

O
TRAUMA

(%
IMMUNE ACTIVATION

lo © o ©°
NN o O o
t‘oo
g o S
//—

A4

v NS
INFLAMMATION NEURAL SIGNALING DISRUPTION
Swelling, Joint Pain, Tissue Damage Amplified Pain, Fatigue, Sensitivity

N

TRIGGERS AND RISK FACTORS




How do psychological stress and injury relate?

Emotional trauma, grief, abuse, workplace harassment and
chronic stress have been studied as a possible contributor to
immune system dysfunction in people who are at increased
risk for rheumatic disease.

When the body perceives a threat, it releases stress hormones
like cortisol and adrenaline. While this response is helpful in
short bursts, prolonged stress can disrupt immune regulation
and lead to chronic inflammation or immune misfiring.

In some individuals, this may:

®  Trigger the onset of symptoms
®m  Cause a flare-up of an existing condition

® | ead to increased pain, fatigue or disability

Studies have linked PTSD and chronic emotional strain to con-
ditions such as lupus, rheumatoid arthritis and fibromyalgia.
While not every flare-up can be traced to stress, in many cases
it acts like fuel to a fire—turning a hidden vulnerability into ac-
tive disease.
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What occupational and

environmental exposures matter?

Certain jobs expose people to substances or physical condi-
tions that may increase the risk of developing or worsening
rheumatic diseases. These exposures don’t usually cause ill-
ness right away, but over time they can disrupt immune func-
tion in individuals who are susceptible.

Not everyone exposed to these factors will develop disease.
The relationship between environment and immunity is com-
plex, and medical science is still evolving.

Common occupational and environmental triggers include:

®  Silica dust: Found in construction, mining and sand-
blasting.

®  Organic solvents: Used in painting, dry cleaning, clean-
ing agents and some manufacturing jobs.

B Cold exposure: Common in outdoor labor, freezer work
and industrial settings.

®  Vibration: Seen in industrial work and frozen food pro-
cessing.

®  Repetitive motion and overuse: Common in manufac-
turing, factory work and manual labor.

= High-stress environments: Found in fast-paced,
high-pressure or emotionally taxing jobs. (See prior sec-
tion on stress and immune triggers.)

When occupational exposures occur in the context of physical-
ly strenuous, chemically hazardous or emotionally demanding
work, they may play a pivotal role in triggering disease in vul-
nerable individuals.
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OCCUPATIONAL EXPOSURES AND
RHEUMATIC DISEASE RISK (PART 1)

OCCUPATION | DISEASE EXPOSURE RISK  [SUMMARY
Construction, Rheumatoid Crystalline Yes Silica exposure is a
Mining Arthritis, silica, dust, well-documented
Scleroderma sand environmental trigger
for autoimmune
diseases
Janitorial and | Rheumatoid Solvents,chemical | Possible [ Chronic chemical
Cleaning Work | Arthritis, cleaners, exposure and physical
Lupus, repetitive physical strain may increase
Scleroderma tasks autoimmune risk
Dental Scleroderma, Mercury, metal Probable | Studies report higher
Technicians, Lupus dust, silica rates of autoimmune
Lab Workers disease in these
professions
Food Raynaud’s, Cold Possible | Repeated cold and
Preparation Scleroderma, environments, vibration exposure may
Fibromyalgia vibration, worsen symptoms or
physical overuse trigger flare-ups
Nail Lupus, Formaldehyde, Possible | Ongoing contact with
Technicians, Dermatomyositis | hair dyes, chemical agents may
Hairdressers solvents alter immune responses
over time
Factory, Fibromyalgia, Trauma/strain Possible | Repetitive strain can
Assembly Psoriatic (repetitive contribute to chronic
Arthritis, motion, pain and fibromyalgia,
Spondyloarthritis | vibration) and may trigger flare in
psoriatic arthritis or
spondyloarthritis in
predisposed individuals
Healthcare Rheumatoid Infection Possible | Demanding
Workers Arthritis, exposure, shift environments and
Lupus, work, physical infection risk may

Fibromyalgia

and emotional
stress

contribute to immune
dysregulation

How to Read the “Risk” Column
This column shows how strong the link is between a job and the chance of
developing certain rheumatic diseases:

* Yes — Research has clearly shown a connection
» Probable — Moderate evidence or consistent clinical observation
 Possible — Suggestive or emerging evidence




OCCUPATIONAL EXPOSURES AND
RHEUMATIC DISEASE RISK (PART 2)

OCCUPATION | DISEASE EXPOSURE  |RISK | SUMMARY
Agricultural Rheumatoid Pesticides, Yes Repeated exposure to
Workers Arthritis, Lupus, |silica, repetitive pesticides and silica is
Scleroderma, strain, physical linked to increased
Fibromyalgia labor autoimmune risk
First Lupus, Trauma, PTSD, |Yes Immune dysfunction
Responders, Rheumatoid extreme stress and chronic pain may
Military Arthritis, arise from extreme
Personnel Fibromyalgia stress and trauma
exposure
Transportation Fibromyalgia, Sedentary work, | Possible | Long hours, disrupted
Workers Rheumatoid vibration, poor sleep and vibration may
(truck drivers, Arthritis sleep, isolation, aggravate pain and
delivery stress inflammatory symptoms
personnel)
Administrative, Fibromyalgia Stress, poor Possible | Chronic stress and poor
Service and ergonomics, ergonomics may
Sedentary Work prolonged contribute to
sitting musculoskeletal

symptoms

How to Read the “Risk” Column
This column shows how strong the link is between a job and the chance of
developing certain rheumatic diseases:

* Yes — Research has clearly shown a connection
» Probable — Moderate evidence or consistent clinical observation
« Possible — Suggestive or emerging evidence




OCCUPATIONAL AND
ENVIRONMENTAL EXPOSURES
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UNDERSTANDING WORK-RELATED ILLNESS
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Can rheumatic disease be work-related?

es—rheumatic disease can sometimes be considered

work-related, though the connection isn’t always direct.
These conditions typically result from a combination of genetic
susceptibility and external triggers. Some triggers like physi-
cal trauma, emotional stress or chemical exposure can occur
in the workplace. In these cases, work may not be the sole
cause, but it can meaningfully influence when symptoms begin
or how severe they become.

In workers’ compensation cases, Qualified Medical Evaluators
(QMEs), Agreed Medical Evaluators (AMEs) or Independent
Medical Examiners (IMEs) assess whether work-related fac-
tors contributed to illness. Their opinions rely on both medical
evidence and legal standards.

“Work-related” means that something about the job contrib-
uted to the development or worsening of a health condition.
That contribution doesn’t have to be the only factor and is of-
ten one piece of a larger puzzle.

“Causation” means the job directly caused or significantly
influenced the course of the condition. Even if the condition
were already present (pre-existing), a workplace factor may
have accelerated or worsened the progression. This can have
significant medicolegal implications.
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How do we know if a rheumatic disease

is work-related?

Determining whether a rheumatic condition is work-related in-
volves more than identifying whether symptoms started on the
job. It requires a medical evaluation to assess whether some-
thing about the work environment or a specific incident played
a meaningful role in the development, timing or worsening of
the condition.

As rheumatologists, we consider the typical course of auto-
immune and rheumatic diseases. Understanding how these
diseases usually progress helps us assess whether workplace
exposures may have accelerated, unmasked or altered that
expected trajectory.

Several key considerations are part of the analysis:

= Symptoms onset: When did symptoms begin? Were
there new limitations, abnormal tests results or in-
creased treatment needs? Is there another medical
condition that better explains the symptoms?

= Nature and duration of work exposures: What types of
exposures occurred, and for how long?

=  Temporal relationship: Did symptoms escalate shortly
after workplace events or exposures?

®  Medical evidence: Is there known research linking the
exposure to the condition (e.g., silica and scleroderma)?

®  Expert opinion: Have other medical and non-work-re-
lated causes been evaluated and ruled out?

These elements are assessed together. A condition may still be
considered partially work-related even if other factors played a
role. The goal isn’t to assign blame, but to determine whether
work meaningfully contributed to the person’s current health
status.
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HOW DO WE KNOW IF A RHEUMATIC DISEASE
IS WORK RELATED?
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How can work worsen a rheumatic disease?

A job doesn’t need to cause a brand-new disease to matter
medically. For people with rheumatic conditions, a work-relat-
ed injury such as a physical strain, trauma, infection or emo-
tional stress can cause a flare-up or worsening of symptoms.

Even if the disease was stable or in remission, work demands
can tip the balance. The result may include increased pain, fa-
tigue, medication use or new limitations in daily function.

This type of worsening is called an exacerbation — a tempo-
rary increase in symptoms that eventually return to baseline.

In contrast, an aggravation refers to a permanent change that
alters the expected course of the disease.

What matters most is whether a meaningful change occurred
after the work event.
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HOW CAN WORK WORSEN A
RHEUMATIC DISEASE?
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What to consider in apportionment?

Apportionment is the process of determining how much of a
person’s impairment or disability is caused by different con-
tributing factors. In rheumatic disease, this means assessing
what portion of current functional limitations—such as fatigue,
joint pain or reduced mobility—is related to a work injury or
exposure, and what portion may be due to preexisting condi-
tions, aging or unrelated health issues.

When evaluating apportionment physicians typically consider
the following:

= Work related factors: Such as injury, exposure or phys-
ical strain.

®  Pre-existing conditions: Autoimmune disease, prior in-
jury and baseline symptoms.

®  Comorbid medical disease: Are there comorbidities
(like diabetes or spine disease) that could affect func-
tion?

® |diopathic and indeterminate factors: Even without a
clear trigger, some worsening may reflect the natural
progression of disease, aging, non-occupational expo-
sures or other unexplained influences.

Physicians performing apportionment assessments must eval-
uate the full clinical picture. This includes objective findings
(lab tests or imaging), medical history, known risk factors and
the individual’s response to treatment.

For example, if someone had mild symptoms for years but ex-
perienced a sudden worsening after a workplace injury, the
physician may reasonably attribute a portion of that change to
the work event.

Apportionment helps clarify what part of a person’s disability
is industrial (work-related) versus non-industrial (due to other
causes). It’s not always an exact science — but it provides a
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structured approach to account for the many factors that influ-
ence chronic illness over time.

WHAT TO CONSIDER IN APPORTIONMENT?

|diopathic and
Indeterminate
Factors

Preexisting

Comorbid
medical disease

Percentages are determined by clinical judgment and medical evidence.
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When does a condition become a disability?

A medical condition becomes a disability when it significantly
interferes with a person’s ability to work or maintain indepen-
dence. Many people with rheumatic diseases continue to work,
parent and lead full lives, especially when they receive proper
care and support. Having a diagnosis does not automatical-
ly mean a person is disabled. However, for some individuals,
especially those with severe or unpredictable symptoms, fre-
quent flare-ups or progressive damage may impact ability to
function both at work and at home.

Disability considers how much the disease impacts daily life
or ADLs. Medical evaluators typically focus on a person’s
functional limitations, including how symptoms affect stamina,
mobility, dexterity and ability to complete tasks. They also as-
sess whether the person could continue working with modifi-
cations—such as flexible schedules, ergonomic equipment or
adjusted responsibilities.

In many cases, people with chronic illness can thrive in the
workplace with the right accommodations. But when symp-
toms become persistent, disabling or aggravated by work con-
ditions, a more formal disability evaluation may be needed to
help determine long-term needs and eligibility for support.
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How do rheumatic diseases affect daily life?

heumatic diseases can affect daily life in many different

ways—often depending on which organs or systems are
involved and how active the disease is. Someone with lung
involvement may feel short of breath with mild exertion. An in-
dividual with eye inflammation may struggle with vision or sen-
sitivity to light. Others may experience swollen joints, muscle
pain or nerve symptoms leading to mobility limitations. Symp-
toms may fluctuate, and each case is unique and influenced by
a range of factors.

For many, the daily challenges come not just from pain but
from fatigue, brain fog or unpredictable symptoms patterns
and lead to activity avoidance. Simple tasks like cooking, typ-
ing or running errands may take longer or require more effort.
This can be especially difficult because symptoms are often
invisible to others, who may not understand the cycle of good
and bad days.

The good news is that many symptoms can be managed with
proper care, especially when diagnosed early and treated con-
sistently. Treatment can help reduce flares, improve function,
and support long-term health, including sleep, energy and
overall quality of life.

Living with rheumatic disease doesn’t always mean giving
things up, but often means adapting how life is lived. With
the right support, care and flexibility many people continue to
work, raise families, travel and thrive.
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What challenges do workers face after injury?

Returning to work after a job-related injury can be complex,
especially for individuals with rheumatic disease. In addition to
managing physical symptoms, workers may encounter person-
al, medical and administrative challenges that affect recovery
and return-to-work planning. See Part 1 for a summary of how
common rheumatic diseases can impact ADLs and result in
specific workplace limitations.

Some workers return with accommodations such as modified
schedules or ergonomic adjustments. Others may resume full
duties depending on the demands of the job and individual
recovery. The following factors often play a role:

= Psychological and social factors: Financial strain, job
insecurity and stress of ongoing symptoms may influ-
ence recovery. Some workers may feel pressured to re-
turn before they are ready.

= Workplace barriers: Physical job demands, limited flex-
ibility or poor communication with employers can wors-
en symptoms or delay return.

®  Social determinants of health: Insurance gaps, lack
of specialist access, transportation issues or language
barriers may limit access to timely and appropriate care.

®  System navigation challenges: Managing health and
legal systems can be time-consuming and confusing,
especially for those unfamiliar with required documen-
tation and procedures.

Despite these challenges, many individuals successfully return
to work with proper treatment, support and workplace accom-
modations. Coordination between healthcare providers, em-
ployers and insurance systems is key to improving outcomes
and supporting long-term recovery.
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How can symptoms be managed or treated?

Rheumatic diseases aren’t always curable but they are often
manageable. With the right combination of medical care and
support, many people can reduce their symptoms, stay active
and live full lives.

Treatment plans vary by person. Some people have occasion-
al flares with long stretches of stability. Others need ongoing
care to control inflammation, protect joints and preserve qual-
ity of life.

Common tools include:

®  Medications: NSAIDs or steroids for inflammation, DMARDs
(disease-modifying anti-rheumatic drugs), Biologics that
target specific parts of the immune system and pain relief
when needed.

®  Therapies and support: Psychological tools and occu-
pational therapy, gentle exercise (like walking, swim-
ming or stretching), stress management, including
mindfulness or talk therapy.

m Lifestyle tools: Prioritizing sleep, avoiding known trig-
gers and weight management.

The goal is not just to reduce symptoms but to improve func-
tion, maintain independence and support long-term wellbeing.
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What supports exist for workers

with chronic illness?

Many people with rheumatic disease continue working, but
doing so often requires flexibility and the right support.

Workplace support: May include modified hours, ex-
tended breaks, ergonomic tools, remote work, lighter
duties or formal workplace restrictions recommended
by a healthcare provider. These adjustments help indi-
viduals perform their jobs despite medical limitations.
The Americans with Disabilities Act (ADA) requires
employers to provide such accommodations as long as
they do not cause undue hardship. In cases of work-re-
lated illness or injury, these accommodations may also
be addressed as part of a workers’ compensation
claim.

Disability and insurance: Outside the workplace, work-
ers may qualify for additional support including Social
Security Disability Insurance (SSDI), Supplemental
Security Income (SSI), and private short-term or long-
term disability insurance.

Navigation and advocacy: Some individuals benefit
from vocational rehabilitation, occupational therapy
and care coordinators who help with forms, appoint-
ments and medications. Patient advocacy groups may
offer legal resources and community support.

With the right combination of care, accommodations and ad-
vocacy, people with chronic illness can remain connected to
work while protecting their long-term health and wellbeing.
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What are the long-term implications?

The long-term implications of rheumatic disease can vary
widely. Some people experience flares and remissions, while
others have persistent fatigue, joint damage or even organ in-
volvement. While the future isn’t always predictable, outcomes
tend to improve with early diagnosis, consistent treatment and
proactive care.

Factors that shape outcomes include:

= Treatment effectiveness
= Environmental or occupational exposures
®  Genetics, stress and other personal factors

®  Consistency in following treatment plans (medica-
tions, follow-up, lifestyle)

For many, rheumatic illness becomes something they manage
rather than something that defines them. Long-term planning
can help. Some individuals may need to change careers, ad-
just work hours or apply for disability. Keeping thorough med-
ical records and maintaining regular specialist care supports
both health and access to benefits.
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Future challenges

Living with a rheumatic condition can bring uncertainty but can
be navigated with a combination of the right care, advocacy
and support. Understanding the condition and learning how to
advocate medically, legally and personally can make a differ-
ence.

This guide aims to offer honest, practical insight for those with
rheumatic conditions. While we still have more to learn about
what causes rheumatic disease, we know that biology, envi-
ronment, trauma, stress and work exposures can all interact
in meaningful ways. Recognizing those links supports more
informed and equitable decisions around care, disability and
support.

There’s no single path forward. But with consistent medical
care, appropriate accommodations and a broader understand-
ing of how these diseases impact individuals, many people are
able to lead full and purposeful lives, even in the context of
rheumatic disease.

CARE  ADVOCACY SUPPORT
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GLOSSARY

Note: Includes terms used in this guide and others commonly
encountered in rheumatology and medical legal settings.

Immune System and Acutoimmunity

Adaptive Immune System: A slower but more precise response
that targets specific threats and builds immune memory.

Autoantibody: An antibody produced by the immune system
that mistakenly targets the body’s own tissues. Common in au-
toimmune diseases like lupus.

Autoimmunity: When the immune system mistakenly attacks
the body’s own tissues, leading to inflammation and disease.

Antibodies: Proteins made by B cells that help identify and neu-
tralize foreign substances like viruses, bacteria or allergens.

B Cells (B Lymphocytes): A type of lymphocyte that produces
antibodies. Overactive B cells can contribute to autoantibody
production in autoimmune disease.

Cytokines: Proteins that help immune cells communicate. In
autoimmune disease, excessive cytokine signaling can drive
inflammation. TNF and interleukins are examples.

Eosinophils: A type of white blood cell involved in allergic re-
actions and parasitic infections. Elevated levels can also be
seen in some autoimmune or inflammatory diseases.



Innate Immune System: The body’s first general defense
against threats. It acts quickly but without specific targeting.

Interleukin: A type of protein (cytokine) that helps immune
cells communicate. Some interleukins increase inflammation
and are targeted by biologic medications like IL-6 or IL-17 in-
hibitors.

Lymphocytes: White blood cells involved in adaptive immu-
nity, including B cells and T cells. Elevated levels may reflect
viral infection or immune activation. Low levels may occur with
immune suppression.

Natural Killer Cells: Immune cells that target infected or can-
cerous cells, functioning across both the innate and adaptive
immune systems.

Neutrophils: A type of white blood cell that helps fight infec-
tion. Elevated levels may indicate inflammation, infection or
physical stress. Low levels can occur in autoimmune disease
or with certain medications.

T Cells (T Lymphocytes): A type of lymphocyte that helps regu-
late immune responses. Certain subtypes help fight infections,
while others may be overactive in autoimmunity.

Common Autoimmune and Rheumatic Diseases

Note: Rheumatic diseases are often grouped into broader
categories based on how they develop and affect the body.
Some are autoimmune, involving immune system dysfunction.
Others arise from mechanical strain, central sensitization or in-
flammation targeting the spine. The list below highlights well-
known conditions from across these groups, offering a quick
reference for their features and impact.

Ankylosing Spondylitis (AS): A type of inflammatory arthritis
that primarily affects the spine and sacroiliac joints, leading to
chronic back pain and stiffness, particularly in younger adults.
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Antiphospholipid Syndrome (APLS): An autoimmune con-
dition in which the body makes antibodies that increase the
risk of blood clots, stroke, miscarriage or other complications.
It may occur alone or in association with lupus. Diagnosis in-
volves blood tests such as anticardiolipin antibodies, beta-2
glycoprotein and lupus anticoagulant.

Autoimmune Gastrointestinal Disease: A group of conditions
where the immune system mistakenly attacks parts of the di-
gestive tract. Examples include celiac disease and inflammato-
ry bowel diseases (IBD) such as Crohn’s disease and ulcerative
colitis. Symptoms may include abdominal pain, diarrhea, mal-
absorption and systemic inflammation. These conditions often
overlap with other autoimmune diseases.

Axial Spondyloarthritis (axSpA): A group of inflammatory
diseases that primarily affect the spine and sacroiliac joints.
It includes both non-radiographic axSpA (without visible X-ray
changes) and ankylosing spondylitis (with structural damage
visible on imaging).

Behcet’s Disease: A rare form of vasculitis that causes inflam-
mation in blood vessels throughout the body. Common symp-
toms include recurrent mouth and genital ulcers, eye inflam-
mation (uveitis), rashes, joint pain and sometimes neurologic
or vascular complications.

Caplan Syndrome: A condition that occurs in people with
rheumatoid arthritis who are exposed to inhaled dust, espe-
cially coal or silica. It causes lung nodules which result from an
immune reaction in the lungs and represents a link between
rheumatoid arthritis and occupational lung disease.

Complex Regional Pain Syndrome (CRPS): A chronic pain con-
dition that usually develops after an injury, surgery or trauma. It
involves prolonged or excessive pain and changes in skin color,
temperature, or swelling in the affected area. CRPS is not auto-
immune but may overlap with inflammatory or musculoskeletal
conditions and can significantly affect function and quality of life.
Also called Reflex Sympathetic Dystrophy (RSD).



CREST Syndrome: A limited form of systemic sclerosis (sclero-
derma). The name comes from five common features:

®  Calcinosis (calcium deposits in the skin)

®  Raynaud’s phenomenon (color changes in fingers/toes
from cold or stress)

®  Esophageal dysmotility (difficulty swallowing or reflux)
®m  Sclerodactyly (tightening of skin on the fingers)

®  Telangiectasias (small red spots on the skin)

Crohn’s Disease: An inflammatory bowel disease (IBD) that
causes immune-mediated inflammation anywhere along the
gastrointestinal tract, most commonly affecting the small in-
testine and colon. Symptoms may include abdominal pain,
diarrhea, fatigue, weight loss and malabsorption. Can have
extraintestinal manifestations such as arthritis, uveitis or skin
involvement.

Fibromyalgia (FMS): A condition that causes widespread pain,
fatigue, poor sleep, and brain fog. It is not an autoimmune dis-
ease but may coexist with it and is often worsened by stress,
trauma or overuse.

Gout: A type of arthritis caused by the buildup of uric acid crys-
tals in the joints, leading to sudden and severe episodes of
pain, swelling and redness, often in the big toe.

Lupus Nephritis: A kidney complication of systemic lupus er-
ythematosus. It occurs when the immune system attacks the
kidneys and can lead to protein in the urine, swelling, high
blood pressure or kidney damage.

Mixed Connective Tissue Disease (MCTD): An autoimmune
condition that features overlapping symptoms of multiple dis-
eases including lupus, scleroderma and myositis. Common
signs include Raynaud’s phenomenon, swollen hands, joint
pain, muscle weakness and fatigue. Blood tests often show
anti-RNP antibodies.
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Myositis: A group of autoimmune diseases that cause inflam-
mation and weakness in the muscles. Common types include
polymyositis, dermatomyositis and inclusion body myositis.
Some forms can also affect the lungs, skin or heart, and may be
associated with other autoimmune conditions or cancer risk.

Pericarditis: Inflammation of the pericardium, the thin sac sur-
rounding the heart. It can cause chest pain, shortness of breath
and may be associated with autoimmune diseases like lupus
and rheumatoid arthritis.

Pseudogout: A condition similar to gout, but caused by cal-
cium pyrophosphate crystals instead of uric acid. It typically
affects larger joints like the knees or wrists.

Psoriatic Arthritis (PsA): An inflammatory arthritis associated
with psoriasis. It can cause joint pain, stiffness and swelling
and may also involve the spine and tendons.

Raynaud’s Phenomenon: A condition where fingers or toes
turn white or blue in response to cold or stress due to nar-
rowed blood vessels. It is common in autoimmune diseases
such as systemic sclerosis (scleroderma) and mixed connec-
tive tissue disease (MCTD), and may also occur on its own (pri-
mary Raynaud’s).

Reactive Arthritis (ReA): An inflammatory arthritis that occurs
after certain infections, often involving the gastrointestinal or
genitourinary tract. Symptoms may include joint pain, swelling,
eye inflammation and urinary symptoms.

Rheumatoid Arthritis (RA): An autoimmune disease causing
joint swelling, pain, and damage, often beginning in the hands
or feet.

Sacroiliitis: Inflammation of the sacroiliac joints which is where
the spine meets the pelvis. It causes lower back pain and is
common in conditions like ankylosing spondylitis and axial
spondyloarthritis.



Scleroderma: A chronic autoimmune disease that causes
thickening of the skin and may affect internal organs, blood
vessels and the digestive tract. Some people have only mild
skin symptoms (limited scleroderma), while others have fast-
er-moving disease that may involve the lungs, kidneys or di-
gestive system (diffuse scleroderma).

Spondyloarthritis: A group of inflammatory rheumatic diseas-
es that primarily affect the spine and sacroiliac joints, but may
also involve peripheral joints, entheses (where tendons/liga-
ments attach to bone), skin, eyes or gut.

Systemic Lupus Erythematosus (SLE): A complex autoim-
mune disease that may affect skin, joints, kidneys, heart, lungs
and brain. Often referred to as lupus, it can cause widespread
inflammation and damage across multiple organs. When the
kidneys are involved, the condition is known as lupus nephri-
tis, which can lead to swelling, protein in the urine or long-term
kidney damage.

Undifferentiated Connective Tissue Disease (UCTD): A diag-
nosis given when someone shows clear signs of autoimmune
disease like joint pain, fatigue, rashes or positive blood tests
but doesn’t fully meet the criteria for one specific condition.

Uveitis: Inflammation of the uvea, the middle layer of the eye.
It can cause eye pain, redness, light sensitivity and blurry vi-
sion. May occur in autoimmune diseases such as ankylosing
spondylitis, psoriatic arthritis or sarcoidosis and often requires
evaluation by an ophthalmologist.

Vasculitis: A group of autoimmune diseases that cause inflam-
mation in the blood vessels, which can affect organs through-
out the body. Types include ANCA-associated vasculitis, giant
cell arteritis (GCA) and others.

Symptoms and Clinical Terms

Flare (Flare-Up): A temporary worsening of chronic disease
symptoms such as joint pain, fatigue or swelling.
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Remission: A period when disease symptoms are reduced or
inactive. It can occur naturally or due to treatment. Remission
does not always mean the disease is cured, but inflammation
is controlled and function improves.

Tender Point Exam: Checks 18 specific locations for pain re-
sponse. Historically used in fibromyalgia diagnosis but is no
longer required under the current American College of Rheu-
matology (ACR) criteria.

Tender Points: Specific locations on the body that are unusu-
ally sensitive to pressure, used in older diagnostic criteria for
Fibromyalgia. They tend to be located near joints rather than
in muscles.

Trigger: An external event or factor that sets off symptoms in
someone with an existing immune vulnerability. Triggers do
not cause rheumatic disease but may lead to the first appear-
ance of symptoms, a flare-up of an existing condition or the
unmasking of a previously silent illness.

Trigger Point Exam: A physical exam used to identify myofas-
cial trigger points.

Trigger Points: Small, tight spots in a muscle that feel like knots
and may cause pain when pressed. They are linked to myo-
fascial pain syndrome and can sometimes produce a “twitch
response” when touched or needled.

Common Medications in Rheumatology

Biologics: Targeted therapies that block specificimmune path-
ways. Includes TNF inhibitors (Enbrel, Humira), IL (interleukin)
inhibitors (Cosentyx, Actemra), B cell therapies (Rituxan) and
others.

Corticosteroids (Steroids): Medications like prednisone that
rapidly suppress inflammation. May be used short-term or at
low doses for long-term control.



Disease-Modifying Antirheumatic Drugs (DMARDs): Medica-
tions that slow disease progression. Includes methotrexate, hy-
droxychloroquine, leflunomide, azathioprine and sulfasalazine.

Hydroxychloroquine (Plaquenil): Used for diseases like lupus
and rheumatoid arthritis to reduce flares and inflammation.

Janus Kinase Inhibitors (JAK Inhibitors): Biologic pills that
block intracellular immune signaling. Examples: Xeljanz, Rin-
voq and Olumiant.

Methotrexate: A first-line treatment for rheumatoid arthritis
and other autoimmune conditions.

Non-Steroidal Anti-Inflammatory Drugs (NSAIDs): Medications
like ibuprofen or naproxen that reduce pain and inflammation.

Laboratory Tests and Biomarkers

Anti-beta-2 glycoprotein antibodies: A specific antibody
marker for Antiphospholipid Syndrome. When persistently el-
evated along with other markers, it supports the diagnosis of
this clotting-related autoimmune condition.

Anti-cardiolipin antibodies: Antibodies that target phospho-
lipids, increasing the risk of blood clots, stroke or pregnancy
complications. Commonly tested in suspected cases of anti-
phospholipid syndrome.

Anti-centromere antibodies: Often found in limited scleroder-
ma (See: CREST syndrome). Associated with vascular symptoms
(such as Raynaud’s) and skin thickening, especially of the fingers.

Anti-cyclic citrullinated peptide antibody (CCP): A specific
test for rheumatoid arthritis.

Anti-double-stranded (dsDNA) antibody: A blood test often
elevated in lupus. High levels are associated with kidney in-
volvement and active disease.

Anti-neutrophil cytoplasmic antibodies (ANCA): A test used
to detect types of vasculitis.
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Antinuclear Antibody (ANA): A blood test used to detect anti-
bodies, often elevated in lupus and other autoimmune diseas-
es.

Anti-RNA polymerase Ill antibody: An antibody associated
with systemic sclerosis. It is associated with forms that may
involve skin thickening and an increased risk of scleroderma
renal crisis.

Anti-RNP antibody: Found in mixed connective tissue disease
(MCTD) and sometimes in lupus or other overlap syndromes.

Anti-Scl-70 antibody (topoisomerase l): An antibody associat-
ed with diffuse cutaneous systemic sclerosis, a form of sclero-
derma.

Anti-Smith (Sm) antibody: An antibody specific for lupus.

Anti-SSA/SSB antibodies: Antibodies seen in Sjogren’s syn-
drome and lupus. Associated with dry eyes, dry mouth and
sometimes neonatal lupus.

C-Reactive Protein (CRP): A general marker of inflammation
that often rises during flares of autoimmune or rheumatic dis-
ease. However, CRP may also be elevated due to infection,
injury or other non-autoimmune causes so results should be
interpreted in clinical context.

Creatine Kinase (CK): An enzyme that may be elevated in
muscle inflammation like myositis. CK can also rise due to ex-
ercise, trauma, seizures or certain medications.

Complement Levels (C3, C4): Blood proteins that help the
immune system clear pathogens. Low levels are common in
active lupus and may reflect ongoing immune complex forma-
tion. Elevated levels can occur in acute inflammation or infec-
tion as part of the body’s general immune activation.

Erythrocyte Sedimentation Rate (ESR): A general marker of
inflammation that measures how quickly red blood cells set-
tle in a test tube. Elevated levels are common in autoimmune



diseases like lupus or rheumatoid arthritis, but can also rise in
infections, anemia, pregnancy or cancer.

HLA-B27: A genetic marker associated with certain types of
arthritis such as ankylosing spondylitis.

Lupus Anticoagulant: An antibody that increases the risk of
abnormal blood clotting despite its misleading name—it does
not cause bleeding. It interferes with lab clotting tests but
promotes clotting in the body. Often tested in suspected anti-
phospholipid antibody syndrome, especially in cases of unex-
plained clots, pregnancy loss or autoimmune disease.

Rheumatoid Factor (RF): An antibody that can be found in the
blood of people with rheumatoid arthritis and other autoim-
mune diseases.

Diagnostic Tools and Scoring Systems

American College of Rheumatology (ACR) Criteria: Diagnos-
tic guidelines developed by the American College of Rheu-
matology — the leading professional organization for rheuma-
tologists. These criteria help classify and diagnose conditions
such as lupus and fibromyalgia based on specific symptoms,
lab results and clinical features.

Assessment of SpondyloArthritis International Society
(ASAS) Criteria: A classification system developed by an in-
ternational expert group to help diagnose axial spondyloarthri-
tis, including ankylosing spondylitis. It considers imaging, lab
markers and clinical symptoms.

Budapest Criteria: A standardized set of diagnostic guidelines
for Complex Regional Pain Syndrome. To meet the criteria, a
patient must report continuing pain disproportionate to any
known injury and exhibit sensory, vasomotor, sudomotor/ede-
ma or motor/trophic signs or symptoms. At least one symptom
in three of the four categories and one sign in two or more
categories must be present on exam.
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CASPAR Criteria (Psoriatic Arthritis): CASPAR stands for Clas-
sification Criteria for Psoriatic Arthritis. These criteria help di-
agnose psoriatic arthritis based on a combination of features.
To meet them, a person must have inflammatory joint disease
and score points based on factors like current psoriasis, histo-
ry of psoriasis, nail changes, a family history of psoriasis, neg-
ative rheumatoid factor and specific imaging or lab findings.

Clinical Disease Activity Index (CDAI): A scoring tool used to
assess disease activity in rheumatoid arthritis. It considers joint
swelling, tenderness and both physician and patient global as-
sessments.

SLICC Criteria (for Lupus): SLICC stands for Systemic Lupus
International Collaborating Clinics. These criteria are used
to help diagnose lupus. A diagnosis is supported if a person
has at least 4 criteria, including at least one clinical and one
immunologic, or if there is biopsy-proven lupus nephritis with
positive ANA or anti-dsDNA. The SLICC criteria expand upon
earlier definitions to better capture diverse forms of lupus.

Symptom Severity Score (SS): A scale used to measure the
severity of symptoms like fatigue, sleep problems and brain
fog in people being evaluated for fibromyalgia.

Systemic Lupus Erythematosus Disease Activity Index (SLE-
DAI): A tool used to measure disease activity in lupus.

Widespread Pain Index (WPI): A questionnaire used to assess
how many areas of the body are painful. It’s one part of the
criteria used to diagnose fibromyalgia.

Special Tests and Exams

Bulge Sign: A physical exam used to detect fluid buildup in the
knee.

Capillaroscopy: Examines tiny blood vessels under the finger-
nail to help identify changes seen in scleroderma.



Chest Expansion Measurement: Assesses thoracic mobility
and can be abnormal in axial spondyloarthritis.

Drop Arm Test: Helps identify rotator cuff tear or shoulder dys-
function.

Finkelstein’s Test: Assesses for de Quervain’s tenosynovitis, a
condition of the wrist/thumb.

Modified Schober’s Test: Measures back flexibility. Often
used to assess for axial spondyloarthritis, including ankylosing
spondylitis.

Ocular Staining Score: A test that uses fluorescein dye to as-
sess eye surface damage, often used in evaluating Sjogren’s
syndrome. Performed by an ophthalmologist.

Phalen’s Test: Screens for carpal tunnel syndrome which may
coexist with inflammatory arthritis.

Prayer Sign: Used to detect limited joint mobility in diabetic
joint disease.

Tinel’s Sign: Special test to assess for carpal tunnel syndrome.

Schirmer’s Test: A simple eye test that measures tear produc-
tion. Small strips of paper are placed under the lower eyelids
to see how much moisture is produced over a few minutes.
It's often used to help diagnose Sjogren’s syndrome and other
causes of dry eyes.

Spurling’s Maneuver: A test that helps detect nerve root com-
pression in the neck.

Internal Risk Factors

Age: The risk of autoimmune and rheumatic diseases varies
with age. Some conditions, like lupus, are more common in
young adults, while others, such as rheumatoid arthritis, in-
crease after middle age.
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Genetic Susceptibility: Inherited traits that increase the risk of
autoimmune or rheumatic disease. For example, the HLA-B27
gene is linked to ankylosing spondylitis. Genetic risk interacts
with environmental triggers— a concept known as gene—envi-
ronment interaction.

Hormonal Changes: Shifts in hormones (e.g., postpartum,
menopause) that may affect immune responses in susceptible
individuals.

Obesity and Metabolic Factors: Excess body weight and met-
abolic changes can worsen inflammation and disease activi-
ty in rheumatic conditions. Obesity is linked to more fatigue,
higher disease activity, and increased cardiovascular risk.

Vitamin D Deficiency: Low vitamin D levels are linked to re-
duced immune regulation. This deficiency may raise suscep-
tibility to autoimmune conditions and worsen disease activity.

Environmental and Occupational Factors

Aromatic hydrocarbons (e.g., toluene, benzene): A subgroup
of organic solvents that includes benzene, toluene and xylene.
These are commonly used in paints, glues, inks and dry-clean-
ing. Chronic exposure is associated with immune system ef-
fects and increased risk of autoimmune disease in genetically
susceptible individuals.

Cold Exposure: Can trigger Raynaud’s or worsen inflammatory
symptoms.

Infections: Bacterial or viral illnesses that may trigger or un-
mask autoimmune disease in genetically susceptible indi-
viduals. Examples include Epstein-Barr virus, parvovirus and
COVID-19. Infections can also cause flare-ups in people with
known rheumatic conditions.

Metals: Exposure to heavy metals like mercury, cadmium or
lead may contribute to autoimmune conditions in industrial
and manufacturing settings.



Pesticides: Chemicals used to kill insects, weeds or fungi in
farming and gardening, some types have been implicated in
triggering immune responses.

Physical Trauma: Injury from a fall, car accident or surgery that
may unmask, trigger or worsen rheumatic disease in people
who are already vulnerable.

PM10 and NO,: Coarse particulates and nitrogen dioxide
found in traffic exhaust and industrial emissions; both have
been associated with increased autoimmune disease activity.

PM2.5: Fine airborne particles smaller than 2.5 microns that
can penetrate deep into the lungs and influence systemic in-
flammation.

Psychological Stress: Emotional strain caused by trauma,
abuse, grief or chronic job stress. This type of stress may affect
immune balance and trigger or worsen autoimmune symp-
toms.

Repetitive Strain (Mechanical Overuse): Physical stress on
joints and muscles from repeated or forceful motion. This can
aggravate pre-existing conditions or contribute to inflammation.

Silica: A mineral present in sand, stone and concrete. Inhala-
tion of silica dust is a recognized occupational trigger for dis-
eases like scleroderma and rheumatoid arthritis.

Solvents: Chemicals used to dissolve or clean other substanc-
es. Found in jobs such as painting, dry-cleaning, degreasing,
and manufacturing. Certain solvents, including aromatic hydro-
carbons (toluene, benzene, xylene) and chlorinated solvents
(perchloroethylene, trichloroethylene), have been linked to im-
mune disruption and increased risk of autoimmune disease.

Surgery: A physical stressor that can trigger flares or unmask
autoimmune conditions in people who are already vulnerable.
Surgical trauma may temporarily activate the immune system,
and in some cases can lead to the onset or worsening of rheu-
matic symptoms.
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Vibration: Frequent use of vibrating tools can aggravate joint,
muscle and nerve symptoms, especially in physically demand-
ing jobs.

Diagnostic Imaging and Procedures

Biopsy: Removal of tissue to examine under a microscope
for signs of inflammation, damage or disease. In rheumatolo-
gy, common types include salivary gland biopsy (for Sjogren’s
syndrome), muscle biopsy (for myositis) and skin biopsy (for
vasculitis or lupus rash). Biopsies help confirm diagnosis when
imaging or blood tests are inconclusive.

Computed Tomography (CT): A cross-sectional imaging tech-
nique that provides detailed views of internal structures. In
rheumatology, it is commonly used to evaluate lung involve-
ment (such as interstitial lung disease), detect organ inflamma-
tion or assess joint and bone abnormalities. CT can also help
identify vascular changes or calcifications not seen on X-rays.

CT/MR Angiography: Imaging tests that provide detailed
views of blood vessels using contrast dye. These are especial-
ly useful in evaluating vasculitis, where vessel walls may be-
come inflamed or narrowed. They help detect aneurysms, ste-
nosis or organ ischemia and are often used when symptoms
suggest large-vessel involvement (e.g., in Takayasu arteritis or
giant cell arteritis).

Electrocardiogram (EKG): A test that records the heart’s elec-
trical activity. It can help detect irregular rhythms, inflammation
(like pericarditis), or other heart-related complications some-
times seen in rheumatic disease.

Electromyography (EMG): A test that measures the electrical
activity of muscles and the nerves that control them. It helps
diagnose muscle inflammation, nerve compression, or neuro-
muscular disorders. In rheumatology, EMG is sometimes used
to evaluate myositis, neuropathy or symptoms like weakness
or numbness.



Magnetic Resonance Imaging (MRI): A high-resolution imag-
ing test that uses magnets and radio waves to create detailed
pictures of soft tissues. It is used to detect inflammation, organ
involvement or joint damage in rheumatic diseases.

Muscle Biopsy: A procedure that removes a small sample of
muscle tissue, usually from the thigh or upper arm, for examina-
tion under a microscope. It can confirm muscle inflammation,
damage or abnormal proteins, and is often used to diagnose
myositis, inclusion body myositis or other muscle diseases.

Nerve Conduction Studies (NCS): A test that measures how
well and how fast electrical signals travel through the nerves.
It helps diagnose nerve damage or compression, such as in
carpal tunnel syndrome, neuropathy or radiculopathy.

Positron Emission Tomography (PET): A specialized imaging
test that detects metabolic activity and inflammation using a
radioactive tracer. It helps identify active disease in tissues and
organs, and is sometimes used to assess vasculitis, cancer or
unexplained symptoms.

Pulmonary Function Tests (PFTs): A group of breathing tests
that measure how well the lungs are working. They assess how
much air a person can breathe in and out and how well oxygen
moves into the blood. Commonly used to evaluate conditions
like asthma, bronchitis and interstitial lung disease.

Salivary gland biopsy: Gold standard for Sjogren’s syndrome
diagnosis. Confirms lymphocytic infiltration. Performed by ear
nose and throat (ENT) specialist.

Salivary gland scintigraphy: A nuclear medicine test that uses
a small amount of radioactive tracer to evaluate how well the
salivary glands produce and release saliva. It helps assess
functional activity, which can be reduced in conditions like
Sjogren’s syndrome.

Salivary gland ultrasound: A noninvasive imaging test used to
evaluate gland structure. In Sjogren’s syndrome, it may show
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signs like gland heterogeneity, hypoechoic (dark) areas, or re-
duced gland size, which can suggest inflammation or damage.

Sialometry: A test that measures how much saliva is produced
over a set time. It helps assess dry mouth symptoms and is
often used when evaluating for Sjogren’s syndrome. Usually
performed by an ear, nose and throat (ENT) specialist.

Ultrasound: A noninvasive test that uses sound waves to cre-
ate images of joints, tendons, and soft tissue. It helps detect
inflammation, fluid, or early joint changes that may not show
up on X-rays.

X-rays: A basic imaging test that shows bones and joint dam-
age, such as erosions, calcifications or joint space narrowing.
Often used to track disease progression in arthritis.

Legal and Work-Related Terms

Activities of Daily Living (ADLs): Basic tasks a person needs
to do to live independently, such as bathing, dressing, eating,
using the toilet and moving around. In medical evaluations, dif-
ficulty with ADLs helps describe the severity of a condition or
impairment.

Aggravation: A permanent worsening of a medical condition
due to a new trigger. In workers’ compensation cases, this
means that even if a person already had a disease, a work-re-
lated event (like an injury, physical strain, or stress) made it
worse by increasing symptoms, reducing function or requiring
new treatment.

American Medical Association (AMA) Guides to the Evalu-
ation of Permanent Impairment: A standardized reference
used by medical evaluators to assess permanent impairment
in injured workers. The Fifth Edition is the most commonly used
in California workers’ compensation and provides the criteria
for assigning impairment (WPI) percentages based on clinical
findings, diagnostic studies and functional loss.



Apportionment: A method used in workers’ compensation to
estimate how much of someone’s disability is due to a work-re-
lated cause versus other factors like preexisting illness or aging.

Causation: A legal term referring to whether a workplace factor
directly contributed to the onset or worsening of a condition.

Disability: A term referring to a limitation in a person’s ability to
work or perform daily activities due to illness or injury. In work-
ers’ compensation, disability is categorized as temporary or
permanent and partial or total depending on the severity and
how long it lasts. Disability is informed by medical impairment.

Exacerbation: A temporary worsening of symptoms due to a
trigger like stress, illness or injury.

Impairment: An estimate of how much a medical condition lim-
its normal function. Used to help determine compensation.

Industrial: A term used in workers’ compensation to describe
conditions or disabilities that are considered work-related.

Maximum Medical Improvement (MMI): The point in time at
which a person’s medical condition has stabilized. This means
it is unlikely to get significantly better or worse with additional
treatment.

Non-Industrial: Conditions or impairments not caused or wors-
ened by work. These may still affect disability but are not cov-
ered under workers’ compensation.

Permanent and Stationary (P&S): A legal term which marks
the point when disability is formally evaluated.

Permanent Disability (PD): A long-term loss of function or abil-
ity due to illness or injury. In workers’ compensation, it is rated
to determine compensation.

Reasonable Accommodation: A modification to a job or work
setting that helps a person with a medical condition continue
working. Examples include flexible hours, ergonomic chairs or
reduced physical demands.
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Subsequent Injuries Benefits Trust Fund (SIBTF): A Califor-
nia program that provides extra compensation to workers who
already had a disability or medical condition before a work in-
jury and now have a combined permanent disability of at least
70%. The goal is to support people with significant limitations
from multiple sources, even if only one was caused by work.

Temporary Total Disability (TTD): A type of workers’ compen-
sation benefit provided when an injured worker is unable to do
any work at all for a period of time due to their condition. It is
meant to replace lost wages while the person is recovering but
not yet at maximum medical improvement (MMI).

Whole Person Impairment (WPI): A rating that reflects how
much a person’s overall health and function are affected by
one or more medical conditions. Commonly used in workers’
compensation and legal evaluations.

Workers’ Compensation: A system that provides medical care
and benefits to employees who are injured or become ill due
to their job. It may also include evaluations of work-related dis-
ability.

Work Restrictions: Limitations placed on work tasks to prevent
exacerbation or re-injury.
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29, 83-84

J

Joint aspiration
(arthrocentesis) — 14, 21
Joint pain - 14, 19, 28-30, 37,
59,74

K
Kidney disease — 16, 28-29

L

Lab test — 19, 21, 52, 76-78
Lifestyle factors — 14, 22-23,
62-63, 66-67

Lupus — 14, 16, 25-27, 29, 34,
38,41-42,72,74,76-79

M

Mechanical Strain — 34, 41-42, 82
Medications — 45, 62-63, 75-
76

Metals — 31-32, 41-42, 81

Mixed connective tissue
disease — 72-73, 77

MR angiography — 14, 21, 83
MRI — 14, 21, 84

Muscle disease — 28-30, 73,
77, 83-84

Myositis — 28-30, 73, 77, 83-84

N

Neuropathy — 29, 83-84

Nerve disease — 28-29, 83-84
Nerve studies (NCS/EMG) — 14,
21, 83-84

NSAIDs (Nonsteroidal anti-
inflammatory drugs) — 62-63, 76

o

Occupational exposure — 34,
40-43, 66-67, 81-83
Occupational therapy — 62-65
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Osteoarthritis — 25-27

P
Pain — 14, 26-29, 37-38, 58-59,
62-63

Pesticides — 32, 42, 82

PET scan — 14, 20-21, 84
Physical stress — 34, 36-37,
40-43, 82

Physical therapy — 62-63
Pseudogout — 25-27, 30, 73
Psoriatic arthritis — 16, 25, 30,
34,73,79

Psychological stress — 8, 34,
38-42, 60, 82

PTSD (Post-traumatic stress
disorder) — 32, 34, 38, 42

R

Radiation — 20

Raynaud’s phenomenon — 30,
41-43, 72-73, 76, 81

Reactive arthritis — 30, 73
Reasonable accommodations
— 54, 60, 64-65, 86

Repetitive strain — 34, 36, 40-
42,82

Rheumatoid arthritis — 14, 16,
25-27, 30, 34, 38, 41-42, 71, 73,
76, 78-79

Rheumatology — 14-19

Risk factors — 31, 35, 41-42,
80-83

S
Scleroderma — 14, 16, 25, 30,
34,72,74,76-77,79
Silica — 22, 32, 34, 40-42, 82
Sjogren’s syndrome — 16, 25-
27,30, 77,80, 82, 84

Smoking — 22-23, 32, 47, 62-
63

Solvents — 22, 32, 40-43, 81-
82

Special tests and exams — 79-
80

Steroids — 62-63, 75

Systemic involvement — 28-29,
58-59

Systemic lupus erythematosus
— 14,16, 25-27, 29, 34, 38, 41-
42,72,74,76-79

-
Trauma — 15, 22, 31-32, 35-37,
41-42, 46, 82

Treatment — 14, 62-63, 66,
75-76

Trigger — 22, 31-34, 35-43, 51,
75

U
Ultrasound — 21, 84-85

Vv
Vasculitis — 26-28, 69
Vibration — 30, 37-40, 77

Vocational rehabilitation — 59-
60



w

Whole person impairment — 87
Work restrictions — 64, 87

Workers’ compensation — 46,
64-65, 87

X
X-rays — 19-21, 85
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