
Abstract 
Background: Autoimmune disease prevalence is rising at an increasing rate. However, 
little research currently exists on pre-screenings for autoimmunity and early disease 
management. We propose wellness visits should include an autoimmune disease panel 
screening for autoantibodies at preclinical and clinical levels.  
 
Methods: A working population of individuals without formally diagnosed autoim-
mune disease underwent company-sponsored wellness visits. Wellness markers such as 
blood pressure and lipid measurements and an autoantibody panel were obtained dur-
ing the visits. Participants were offered functional medicine information afterwards. 
 
Results:  Seventy-eight participants completed the visits. One or more wellness marker 
“abnormalities” were seen in 97% (76/78) of participants. Each wellness marker’s 
frequency of abnormality ranged from 13–82% of the participants. Preclinical or clinical 
autoantibody levels were seen in 53% (41/78) of the “healthy” working population with 
no previous autoimmune disease diagnoses. Preclinical markers were seen in 21% (16/78) 
of participants and clinical markers were seen in 32% (25/78) of participants. At least 
one wellness screening abnormality was seen in 98% (40/41) of participants with positive 
autoantibody findings. At least 50% of participants with a specific wellness abnormality 
tested autoantibody-positive (with the exception of Vitamin D/B12 at 52% and blood 
pressure at 55%). A higher proportion of autoantibody-positive individuals with a well-
ness abnormality tested at the higher “clinically” significant autoantibody levels.  
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Conclusion: Preliminary findings from this study suggest that the integration of an 
autoantibody panel in wellness visits may be beneficial. Individuals may also consider 
healthier living practices and proactive prevention of autoimmune disease pathogenesis 
through applications of functional medicine and therapeutic lifestyle change. Clinical 
marker findings in asymptomatic individuals raises a limitation in the usefulness of 
such a panel, and further research such as a placebo-controlled prospective cohort study 
with an intervention trial or serial testing of autoantibody prevalence is needed.  

Keywords: Autoimmune Disease; Autoimmunity; Wellness Visit; Lifestyle; Diet  

Introduction 
The immune system is a complex network of cells and organs that defend the body 
from infection, toxins, and more. The primary process of the healthy immune system 
is the differentiation between self and ”other” tissue such that the body only reacts to 
foreign invaders. In autoimmunity, this process changes course, resulting in an abnor-
mal response to one’s own tissue led by self-reactive regulatory T-cells, inflammation, 
and autoantibodies.1 The tissues, organs, and regions affected in the body determine 
the type of autoimmune disease, with over 100 currently known types. 

Autoantibodies are antibodies that self-react and may cause inflammation, dam-
age, and dysfunction of organs and systems, leading to signs and symptoms of autoim-
mune disease. Autoantibodies can be used as markers of disease activity. In some cases, 
autoantibodies can be detected prior to clinical symptoms and predict both likelihood 
of clinical disease and the rate of progression of disease. For example, in organ-based 
autoimmune disease like type 1 diabetes and thyroiditis, the presence of autoantibodies 
may be seen years before hormone-related destruction and clinical symptoms occur.2 
In other cases, autoantibodies may behave as markers with nonspecific functions in 
disease pathogenesis such as anti-tissue transglutaminase immunoglobulin A (tTG IgA) 
in celiac disease or may even remain asymptomatic in general.  

Epidemiological data suggests a steady rise of autoimmune disease throughout 
westernized societies, with significant increases in incidence and prevalence.3 However, 
the prevalence of working populations who have not been previously diagnosed with 
an autoimmune disease remains poorly studied due to the majority of studies focusing 
on populations with autoimmune disease. One study in 2017 identified and tested 12 
clinically significant autoantibodies (ANA, anti-dsDNA, anti-SSA, anti-SSB, anti-
CENP, anti-Jo-1, anti-Scl-70, anti-Sm, anti-U1RNP, anti-tTG, anti-CCP, GADA) in 
a subgroup of 994 random autoimmune disease-free individuals in Europe. The results 
suggested that the 12 common autoantibodies are detectable in almost a quarter 
(23.6%) of a random European population without diagnosed autoimmune disease. 
Furthermore, it was hypothesized that such healthy individuals with positive autoan-
tibodies may develop autoimmune disease while others can remain disease-free. Thus, 
a question is raised to study for elevated autoantibody levels in a preclinical context, 
especially for individuals symptomatic in the future.4  

The significance of autoantibodies in these various circumstances demonstrates 
the application of autoantibodies as predictors of autoimmune disease, particularly for 
those with long preclinical periods in which a patient may be asymptomatic. During 
this preclinical period, a patient can have positive autoantibodies that may not yet be 
clinically significant. It is only with considerable autoimmune disease progression that 
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a patient experiences symptoms and finally reaches clinically diagnostic autoantibodies 
status and irreversible disease.5 While many studies provide information on disease 
progression prevention, little data is available on the prolonged preclinical period itself 
and what individuals may do during it. 

Furthermore, testing methods, financial cost, and therapies for autoimmune disease 
have vastly expanded in recent years. However, no research appears to exists on studying 
autoimmunity markers in a preclinical framework rather than its typical use for diagnosis 
confirmation. Also, few studies have examined the incorporation of an autoantibody 
panel in wellness testing, usually reserved for chronic diseases like hypertension and dia-
betes, in annual exams or employee screenings. For instance, could testing for anti-nu-
clear antibodies (ANA) be expanded from the “intent to treat” to inclusion of testing 
for preclinical (and asymptomatic) levels with the “intent to prevent”? 

This study aims to explore the prevalence of autoimmune disease markers in a work-
ing population with no previous autoimmune disease diagnoses through the tool of a 
new screening test for multiple autoantibodies. In addition, the study will present possible 
associations of conventional wellness markers with the prevalence of autoantibodies. 

Methods 

Patient Population 
This cross-sectional study comprised of a convenience sample of 78 participants from 
a working population who have not been previously diagnosed with autoimmune dis-
ease at a local manufacturing company. The medium-sized company hosts an annual 
wellness program for its approximately 350 employees including an in-house screening 
for wellness markers such as blood pressure, cholesterol, and more. The screening was 
voluntary with no company incentives. All employees who were interested in the well-
ness program were selected as participants. In 2018, the company integrated an auto-
antibody testing component. The tested participants were 49 males and 29 females, 
and the average age of an employee was 50.4 years ∓ 9.5 with a median of 52 and a 
mode of 48.  

Autoantibody Assay 
Aurora Life Sciences (ALS), a Complexity Level 3 (CLIA) certified laboratory, devel-
oped a low-cost comprehensive panel to study over 30 autoantibodies in one test. The 
autoantibodies studied consist of autoantibodies used for the most common clinical 
autoimmune diagnoses, covering 60–70% of over 100 autoimmune diseases currently 
known (see Table 1). Autoimmune status can be suggested through identification of 
preclinical and clinical levels of autoantibodies based on titers of antibody presence. 
Aurora Life Sciences determined preclinical and clinical cutoff levels per Clinical and 
Laboratory Standards Institute guidelines that are used on an international scale.6 

Table 1. Panel autoantibodies and associated diseases 
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Autoantibody Associated disease Autoantibody Associated disease

Ro60 SSA: Sjogren’s syndrome (especially 
vasculitis) & SLE overlap DGP Deamidated gliadin peptide: celiac 

disease (less specific though)

Ro52 SSA: Sjogren’s syndrome (especially 
vasculitis) & SLE overlap TPO Thyroid peroxidase: Hashimoto 

thyroiditis, Graves’ disease

La SSB: Sjogren’s syndrome & SLE tTG Tissue transglutaminase: celiac 
disease, dermatitis herpetiformis



Table 1 (continued) 

Notes: cANCA, classic antineutrophil cytoplasmic antibodies; CREST, calcinosis-Raynaud phenomenon-
esophageal involvement-sclerodactyly-telangiectasia syndrome; IgA, immunoglobulin A; MCTD, mixed 
connective-tissue disease; pANCA, perinuclear antineutrophil cytoplasmic antibodies; PBC, primary biliary 
cirrhosis; SLE, systemic lupus erythematosus; SS, systemic scleroderma; tRNA, transfer ribonucleic acid 

Procedures 
From April to November of 2018, blood draws were conducted at the manufacturing 
company. Protocol included a consent form, a pre-test questionnaire on autoimmune 
disease symptoms, and a seminar led by a local family medicine practitioner familiar 
with lifestyle medicine concepts and certified in functional medicine.7,8 Participants 
were then offered further information on prevention/reversal therapies and to discuss 
the panel with primary care providers and/or specialists. No serial testing was performed. 

The laboratory and manufacturing company provided the results as de-identified 
data containing only age, sex, and raw values to the University of Illinois (UIC) College 
of Medicine in Rockford, Illinois. The study was solely retrospective with no further 
data collection performed after November 2018. The UIC Institutional Review Board 
(IRB) ruled the study exempt from IRB registry due to no Health Insurance Portability 
and Accountability Act (HIPAA) identifiers in the de-identified data. 

Results 
Wellness Analysis: The first component examined wellness markers of a working pop-
ulation with no previous autoimmune disease diagnosis of 78 participants (see Table 2). 
These markers were blood pressure, iron levels, cholesterol levels, inflammation, com-
prehensive metabolic panel, diabetes, liver, thyroid function, complete blood count, 
and vitamin D/B12 levels. Overall, 76 out of 78 participants had one or more wellness 
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Autoantibody Associated disease Autoantibody Associated disease

Sm Smith: SLE and MCTD AGPC Gastric parietal cells: pernicious 
anemia

U1-snRNP Ribonucleoprotein: SLE & MCTD IFAB Intrinsic factor: pernicious anemia

PMScl100 100-kDA: associated with myositis, 
arthritis, Raynaud’s scleroderma PR3

Proteinase 3 (cANCA): systemic 
vasculitis, ie, granulomatosis with 
polyangiitis

dsDNA Double-stranded DNA: SLE & MCTD MPO
Myeloperoxidase (pANCA): systemic 
vasculitis, ie, polyarteritis nodosa, 
associated glomerulonephritis 

Rib P Ribosomal P: SLE (especially some 
psychosis) BPI

Bactericidal permeability increasing 
protein:  Colonization of P. 
aeruginosa in airways

Ku
p70/p80 protein: various connective 
tissue diseases like SS, myositis, 
Raynaud’s phenomenon

LC1 Liver cytosol type 1: autoimmune 
hepatitis type 2

PCNA Proliferating cell nuclear antigen: SLE M2 Mitochondria type M2: PBC

CENP B Centromere B protein: scleroderma 
(especially CREST subtype) LKM-1 Liver/kidney microsomes: 

autoimmune liver diseases

Jo-1 Histidyl-tRNA synthetase: 
polymyositis/dermatomyositis GBM Glomerular basement membrane: 

Goodpasture’s syndrome

Scl70 70-kDA-SS sp100 Nuclear antigen: PBC

IgA St IgA status-antibodies produced from 
immune system SLA Soluble liver antigen:  autoimmune 

hepatitis type 1

ASCA Saccharomyces cerevisiae: primarily 
Crohn’s disease, ulcerative colitis



marker “abnormalities,” or 97% of the tested “healthy” working population. Each well-
ness marker’s frequency of abnormality ranged from 13–82% of the participants. 

Table 2. Percent of participants with  
a specific wellness abnormality 

Notes: CRP, C-reactive protein; Hb, hemoglobin; 
HbA1c, hemoglobin A1C; Hct, hematocrit; MCV, 
mean corpuscular volume; TSH, thyroid stimulating 
hormone 

Autoantibody Status: The second component examined the prevalence of autoantibody 
marker levels in a “healthy” working population with no previous autoimmune disease dia-
gnosis. Table 3 displays the number and percent of normal and  autoantibody-positive par-
ticipants, stratified by gender and preclinical/clinical levels. Table 4 displays the total 
occurrences of each specific positive autoantibody markers, stratified by gender.  

Table 3. Total and percent of 78 participants with normal or  
positive test results for autoantibody markers 

Table 4. Total occurrences of each specific positive autoantibody marker  
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Cholesterol panel 82% 

Inflammation (CRP) 68% 

Vitamin D/B12 62% 

Blood pressure (systolic/diastolic) 36% 

Metabolic panel 36% 

Iron panel 22% 

Blood (Hb, Hct, MCV) 19% 

HbA1c (pre-diabetic/diabetic) 18% 

Thyroid (TSH) 13% 

Total Male Female

Normal 37 25 12

Preclinical 16 9 7

Clinical 25 15 10

Percent of participants positive 
autoantibody markers 53% 49% 59%

Occurrence count Male Female 

Ro60 1 0 1 

Ro52 1 0 1 

La 1 1 0 

U1-snRNP 4 1 3 

PMScl100 1 0 1 

Scl70 6 3 3 

ASCA 8 6 2 

DGP 5 4 1 

TPO 17 11 6 

AGPC 10 6 4 

IFAB 1 1 0 

PR3 2 2 0 

BPI 3 1 2 

Sm, dsDNA, Rib P, Ku, PCNA, CENP 
B, Jo-1, IgA St, tTG, MPO, LC1, M2, 
LKM-1, GBM, sp100, SLA

0 0 0



Associations: The third component examined associations between conventional 
wellness markers and autoantibody status (see Table 5). Of the 41 participants with 
positive autoantibody findings, 40 also had at least one wellness abnormality. Column 
“Normal autoantibodies” indicates the percentage of participants with a wellness ab-
normality and normal autoantibodies status while columns “Preclinical autoantibodies” 
and “Clinical autoantibodies” indicate the percentage of participants with both a well-
ness abnormality and positive autoantibody status. Table 5 displays the specific positive 
autoantibody markers seen with each wellness abnormality.  

Table 5. Wellness abnormalities associated with normal  
autoantibodies and autoantibody-positive status 

Notes: CRP, C-reactive protein; Hb, hemoglobin; HbA1c, hemoglobin A1C; Hct, hematocrit; MCV, 
mean corpuscular volume; TSH, thyroid stimulating hormone 

Table 6. Wellness abnormalities associated with specific positive  
autoantibody markers 

Notes: CRP, C-reactive protein; Hb, hemoglobin; HbA1c, hemoglobin A1C; Hct, hematocrit; MCV, mean 
corpuscular volume; TSH, thyroid stimulating hormone 

Discussion 
In this study, 53% (41/78) of a “healthy” working population with no clinical diagnosis 
of autoimmunity had preclinical or clinical autoantibody levels. The autoantibodies 
studied consist of autoantibodies used for 60–70% of current clinical autoimmune dia-
gnoses. Specifically, 21% had preclinical markers (16/78) and 32% (25/78) had clinical 
markers. The first critical consideration in interpreting the results is the panel’s use of 
the most common autoantibodies associated with the most commonly diagnosed auto-
immune diseases. Of the 12 autoantibodies studied, TPO was the most prevalent with 
17 occurrences followed by AGPC (10), ASCA (8), Scl70 (6), and DGP (5), autoanti-
bodies that are seen in the common autoimmune disorders Hashimoto thyroiditis, per-
nicious anemia, Crohn’s disease, Sjogren’s syndrome, and celiac disease, respectively. By 
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Wellness marker Normal 
autoantibodies

Preclinica 
autoantibodies

Clinical 
autoantibodies

Cholesterol panel 49% (31) 21% (16) 30% (19) 

Inflammation (CRP) 50% (26) 19% (10) 31% (16) 

Vitamin D/B12 52% (25) 19%   (9) 29% (14) 

Blood pressure (systolic/diastolic) 55% (15) 19%   (5) 26%   (7) 

Metabolic panel 43% (12) 25%   (7) 32%   (9) 

Iron panel 29%   (5) 18%   (3) 53%   (9) 

Blood (Hb, Hct, MCV) 40%   (6) 20%   (3) 40%   (6) 

HbA1c 50%   (7) 0%   (0) 50%   (7) 

Thyroid (TSH) 30%   (3) 30%   (3) 40%   (4) 

Wellness Marker Specific positive autoantibody marker associations

Cholesterol panel Ro60, Ro52, La, U1-snRNP, PMScl100, Scl70, ASCA, DGP, TPO, AGPC, BPI 

Inflammation (CRP) Ro60, Ro52, La, U1-snRNP, Scl70, ASCA, DGP, TPO, AGPC, BPI 

Vitamin D/B12 La, U1-snRNP, PMScl100, Scl70, ASCA, DGP, TPO, AGPC, BPI 

Blood pressure (systolic/diastolic) La, U1-snRNP, ASCA, DGP, TPO, AGPC, PR3, BPI 

Metabolic panel Ro60, Ro52, U1-snRNP, PMScl100, Scl70, ASCA, DGP, TPO, AGPC, BPI 

Iron panel Scl70, ASCA, DGP, TPO, AGPC 

Blood (Hb, Hct, MCV) Ro60, Ro52, U1-snRNP, PMScl100, Scl70, DGP, TPO, AGPC 

HbA1c Scl70, DGP, TPO, BPI 

Thyroid (TSH) ASCA, TPO, AGPC, PR3 



testing for the most common autoimmune disease markers, the presence of markers in 
a presumably healthy working population would support the increasing rates of prev-
alence reported by recent studies. It may also be noted that 25% (6/25) of participants 
with clinical autoantibodies also tested positive for preclinical autoantibodies, which re-
lates to the fact that a person with one autoimmune disease is more likely to develop a 
second or third autoimmune disease over time. In addition, 59% (17/29) of female par-
ticipants tested autoantibody-positive compared with 49% (24/49) of male participants, 
reflecting the well-known higher prevalence rates of autoimmune disease in women.9 

While a higher autoantibody occurrence count was observed in male participants com-
pared with female participants, this is likely due to the larger male demographic. 

While clinical markers are presently used for traditional autoimmune disease dia-
gnosis, preclinical markers may be considered in diseases with long, asymptomatic 
periods. Symptoms a patient is experiencing now or in the future may also be identified 
through the presence of preclinical markers for autoimmune disease. Further studies 
could focus on the symptom-antibody relationship, delving into the implications of 
preclinical/clinical status alongside specific autoimmune disease symptoms that partic-
ipant experience. Also, the study’s detection of preclinical autoantibodies in a working 
population (21%) may be correlated to the results of the earlier cited 2017 European 
study of autoantibodies found in an autoimmune disease-free population (23.6%). An 
in-house study conducted by ALS of over 875 individuals demonstrated similar results. 
However, certain autoantibodies tested in the European study like anti-CCP and 
GADA are not included in the ALS panel. Despite this, such data add support for test-
ing for autoantibody prevalence in presumably healthy populations. 

The comparison between wellness markers and autoantibody markers revealed 
98% (40/41) of participants with autoantibodies had at least one wellness screening 
abnormality. At least 50% of participants with a specific wellness abnormality tested  
autoantibody-positive (with the exception of Vitamin D/B12 at 52% and blood pres-
sure at 55%). Furthermore, a higher proportion of  autoantibody-positive individuals 
with a wellness abnormality tested at the higher “clinically” significant autoantibody 
levels. The exploratory data in Table 6 offers the specific autoantibodies seen with each 
wellness abnormality, displaying how the most prevalent autoantibodies tested were 
associated with the most prevalent wellness abnormality. 

The next consideration is the relevance of an association between autoantibody 
status and the examined wellness abnormalities. Each wellness marker tested in this 
“normal” working population was abnormal in 29–55% of the participants. This re-
flects the expected results of an annual screening of a US population for wellness marker 
abnormalities, such as blood pressure, cholesterol, diabetes, and obesity.10 Historical 
testing for autoimmune disease markers was reserved previously as a prerequisite for 
disease confirmation in an “intent to treat” model, involving complications from dis-
ease progression, potentially toxic drug protocols for symptomatic relief, and typical 
longer-term outcomes like disability and premature death. 

This study suggests an alternative as the presence of autoimmune disease markers 
in 53% of a “healthy” working population exists alongside cost-effective autoimmune 
disease screenings, preventative measures, and published treatment protocols that use 
the “intent to prevent” model.10,11  

Emerging research has identified the prevalence of hypertension in the pathophys-
iology of systemic lupus erythematosus.12 Studies also have identified the immunogen-
icity and autoantibody formation in cholesterol molecules and C-reactive protein as a 
reliable marker of rheumatoid arthritis and various vasculitides.13,14 Other potential 
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studies could track the diagnosis of a wellness marker abnormality with autoimmune 
disease, suggesting ways in which these different pathologies may actually be related. 

The implications of the use of markers of emerging autoimmunity as part of one’s 
wellness supports the arguments made by functional and lifestyle medicine, which sup-
port therapeutic lifestyle change to influence the course of chronic disease. In such 
treatment plans, the underlying root cause to one’s autoimmunity is examined, which 
can include diet, stress, hidden infections, unknown allergies and sensitivities, genetic 
predispositions, gastrointestinal issues like “leaky gut,” and more.15 By understanding 
the body’s basic systems and how balance can be restored, a holistic and functional 
medicine approach promotes connection between a patient’s many symptoms instead 
of segregation of one’s various complaints.16 As a result, the identification and treatment 
of a root cause may improve multiple chronic diseases through a single approach.17,18 
Such treatment plans may be provided with physicians certified by the American Col-
lege of Lifestyle Medicine and the Institute for Functional Medicine.7,8 

A currently-practiced example of this occurrence in chronic disease is predia-
betes.19-21 Early detection is important because there is often a long presymptomatic 
phase in patients before diagnosis of type 2 diabetes, and the duration of glycemic bur-
den is a strong predictor of adverse outcomes. Patients with prediabetes are more likely 
to have hypertension, dyslipidemia, and obesity, so effective treatment through intense 
therapeutic lifestyle change has been shown to prevent, delay, and even reverse cardio-
vascular disease.22-24 The standard of care for prediabetes includes cost-effective inter-
ventions designed to prevent the progression of prediabetes to diabetes and/or reduce 
the risk of complications. Such interventions include tobacco cessation and structured 
behavioral weight loss plans involving nutrition and physical activity.25 In November 
2018, the American Medical Association and Centers for Disease Control and Preven-
tion announced the success of these interventions for over 2 million Americans, urging 
further awareness and screenings for prediabetes through the National Diabetes Pre-
vention Program.26 

Another example can be seen with fiber intake, where a high-fiber diet has been 
linked to the decreased incidence of coronary artery disease, dyslipidemia, obesity, and 
other chronic diseases.17,27 Furthermore, low fiber consumption has been seen to in-
crease certain inflammatory bacteria, resulting in leaky gut and the initial pathology 
behind multiple autoimmune diseases. Reversing gut permeability through a high-fiber 
diet may then prevent autoimmunity, demonstrating again how identification of a root 
cause can treat multiple diseases.15 

A few other examples of research specifically on functional medicine and autoim-
munity may also support the usefulness of therapeutic lifestyle change. A 2018 system-
atic review of 27 randomized-controlled trials using diet and diet supplements in 
rheumatoid arthritis individuals revealed moderate strength evidence of rheumatoid 
arthritis disease activity improvement in pain and physical function with interventions 
including a Mediterranean diet, spices such as ginger and cinnamon powder, and pro-
biotics containing lactobacillus.28 Another randomized-controlled trial examined the 
benefit of green tea extracts in individuals with systemic lupus erythematosus, revealing 
improved disease activity and quality of life after 3 months.29 Such examples demon-
strate the usefulness of integrating functional medicine into one’s lifestyle in regards 
to autoimmune status. As a result, many published works on immune recovery and 
chronic disease reversal exist that provide more digestible information for patients to 
apply.16,17 However, additional research would be warranted on autoimmunity status 
of such individuals on a long-term basis. 
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A final consideration must include the cost of autoimmune disease, where epi-
demiological studies of only seven of 100+ known diseases total from $51.8–70.6 bil-
lion annually, the prevalence of autoimmunity can be particularly alarming when 
considering the loss of employee quality life years and employer cost of healthcare for 
its working populations.29 Integration of an autoantibody panel can lower healthcare 
costs for employers and employees, as employers pay less for absenteeism and presen-
teeism and employees lose less quality life-years. 

Certain limitations of the study include the small sample size, including a majority 
participant population of males with similar racial and geographic backgrounds, which 
may affect the strength of the data seen. Given higher reported rates of autoimmune 
disease in women and certain diagnoses in African Americans, a larger sample size with 
well-balanced demographics should be tested in the future to determine the role of 
specific demographics in wellness and autoimmunity.9 Also, the average age of an em-
ployee in the study’s working population was 50.4 years ∓ 9.5, thus raising the question 
if similar results would be seen in a more diverse group with younger or older partici-
pants. Furthermore, the study was unable to obtain serial testing of the participants 
with follow-up data on the participant’s wellness markers and autoantibody status. 
Doing so would permit further insight on the usefulness of therapeutic lifestyle change 
and its ultimate impact on both wellness and autoimmunity. In addition, while auto-
antibody status remains stable for at least 3 months, wellness markers may be suscep-
tible to fluctuations on a weekly basis, requiring multiple dates of data collection and 
suggesting bias in reporting only one set. Another limitation is the potential for another 
factor determining the association between wellness abnormalities and autoantibody 
status, such as aging. Self-selection bias may have also existed due to the employer well-
ness screening being optional, thus participants cognizant of their health sought to be 
tested. Lastly, one must consider the usefulness in findings of clinically significant auto-
antibodies in asymptomatic participants, and whether or not such individuals should 
be concerned for their health if they currently are disease-free. A future placebo-con-
trolled prospective cohort study can take place, examining the effect of an intervention 
trial on health and autoantibody panel results. 

This study is a beginning exploration of autoimmune disease markers in a 
“healthy” working population and autoantibody prevalence commonly seen alongside 
conventional wellness marker. While autoantibodies have been explored as predictors 
of autoimmune disease with preclinical periods, the prevalence of autoantibodies in 
“healthy” working populations remains poorly studied due to the majority of studies 
focused on populations already diagnosed with autoimmune disease. As a result, the 
study’s findings can be seen as a stepping stone in promoting further research on auto-
immunity in undiagnosed individuals and its relationship to wellness. Positive findings 
in a “healthy” working population also demonstrates the possible significance of screen-
ing beyond the context of autoimmune disease prediction, where the inclusion of a 
panel in annual wellness exams can potentially detect signs of autoimmune disease 
early. Upon such examination, the next step is providing individuals with opportunities 
and approaches to facilitate behavior change that may improve both chronic disease 
and autoimmunity. Lifestyle modifications that are traditionally recommended in 
chronic disease management may be augmented with treatment plans focused on treat-
ing the root cause of multiple pathologies.16,17  
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