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Abstract 

Osteoarthritis (OA) is classified as a degenerative condition of the articular cartilage with 

involvement of abnormal bone growth. Traditionally, OA has been diagnosed using criteria 

established by the American College of Rheumatology that encompass radiographic changes, 

accompanying arthritic pain, and other laboratory tests. Research has identified multiple genes 

and expression products involved in the pathogenesis of OA, one of which is the 

cyclooxygenase-2 gene {COX-2). COX-2 is an intermediate in the production of prostaglandins 

induced by inflammatory situations, creating a situation in which nerves become sensitized to 

pain. Identifying expression of COX-2 as a possible blood biomarker to indicate progression or 

diagnosis of OA will allow for earlier treatment and possible prevention. It was hypothesized 

that OA positive patients would have higher levels of serum COX-2 mRNA than OA negative 

patients, and real-time PCR was used to relatively quantify COX-2 expression using the cycle 

threshold (CT) value. Patients in the OA positive group had a higher mean CT value than the 

control group, which corresponds to lower COX-2 expression in the OA group, but the 

difference between the two means was not significantly different. Retrospective power analysis 

revealed a minimum sample size of sixteen would be needed to show statistically significant 

results. The mRNA expression of COX-2 is not higher in OA patients but sample size and 

elimination of certain variables - gender diversity, stricter criteria for identifying OA positive 

subjects, fresh samples, etc. - will help definitively assess whether COX-2 expression is 

significantly different between OA patients and non-arthritic individuals. 



Introduction 

Osteoarthritis (OA) is classified by the Subcommittee on Osteoarthritis of the American College 

of Rheumatology Diagnostic and Therapeutic Criteria Committee as "a heterogeneous group of 

conditions that lead to joint symptoms and signs which are associated with the defective integrity 

of the articular cartilage, in addition to related changes in the underiying bone at the joint 

margins" (Flores and Hochberg, 2003). Different definitions for OA encompass the concept that 

there are diverse etiologies and different manifestations of joint and bone pain, making it the 

most common form of arthritis (Flores and Hochberg, 2003). In any case, OA is a degenerative 

disorder of articular cartilage and abnormal bone growth leading to rheumatic inflammation. 

Classically, OA is diagnosed radiographically using certain criteria as defined by Kellgren and 

Lawrence in 1957, in the Atlas of Standard Radiographs (Flores and Hochberg, 2003), or the 

American College of Rheumatology. OA usually manifests itself in a specific site and based on 

which joint it is - typically knees, hip, spine, or the phalanges - the American College of 

Rheumatology has differing diagnostic criteria (Altman et al, 1986/1990/1991), all of which 

must have accompanying symptoms and/or a medical history that suggests decreasing joint 

function. Pain is the most common symptom and can be quantified using Likert or visual analog 

scaled surveys like the Western Ontario and McMaster Osteoarthritis (WOMAC) index for hip 

and knee OA or Australian/Canadian (AUSCAN) index for hand OA (Bellamy, 2002). Other 

symptoms can include joint stiffness, limited range of motion, or decrease in physical function 

that can impact an individual's work activity (Brismee et al, 2007). Laboratory tests used in the 

diagnosis include erythrocyte sedimentation rate, immunologic evidence of rheumatoid factor, 

serum uric acid concentration, and synovial fluid analysis. The relationship between 

environmental factors and OA is strong, but there have been reported cases of familial 



inheritance of OA, however few and rare, implicating the existence of genetic influence 

(Meulenbelt et al, 1997; Felson et al, 1998; Carr, 2003). The ability to detect OA using 

molecular analysis is being assessed. This will allow for early intervention and possible 

prevention or delayed onset of symptoms. Currently, eariy detection of OA is not possible. 

On the road towards early detection, several gene studies have shown associations 

between the site of OA (i.e. knees, hip, spine, or phalanges) and identification of disease related 

genes in heritable OA based on linkage and association analysis. Linkage analysis refers to the 

likelihood that a normal and mutant allele will co-segregate in a family because they lie close to 

each other on the same chromosome rather than exist separately on different chromosomes. 

Association analysis is the existence of the OA phenotype with existence of certain abnormal, 

mutant gene alleles. Research studies have implicated multiple abnormal genes in the 

pathogenesis of OA - C0L2A1, VDR, AACT, ADAM12. BMP2, CD36. CILP, ESRl, NC0R2, 

OPG, TNA. TNFAIP6, etc. (Manek and Spector, 2003; Arthritis Research Campaign, 2006) 

In some cases OA is inherited by the existence of a mutant allele, but in other cases it is 

caused by abnormal expression of a structurally competent gene. The latter hypothesis involves 

alleles that are "normal" and usually present in everybody so simply detecting the gene's 

existence is uninformative because it is not abnormal or mutant, but rather the pathology is a 

result of abnormal gene expression (abnormal levels of the gene's transcribed mRNA or protein 

product). Serum type IIA procollagen NH2 propeptide (PIIANP) is a molecular marker that can 

be detected by enzyme-linked immunosorbent assay (ELISA). It is a byproduct of type II 

collagen synthesis released into circulation. One study found that PIIANP was decreased by 

53% in knee OA patients, suggesting lack of type II collagen synthesis in the knee's cartilage 

(Rousseau et al, 2004) and making it a possible biomarker. A possible alternative biomarker 



being explored is cyclooxygenase 2 (COX-2). The enzyme cyclooxygenase 2 is coded for by the 

inducible gene COX-2 (the italics form represents the name of the gene and differentiates it from 

its respective mRNA or protein product). COX-2 produces prostaglandins when induced by a 

variety of situations like inflammation, stress, in the presence of tumor promotors, or carcinogens 

(Shahed and Shoskes, 2001). COX-2 is a marker being analyzed in a number of different 

conditions, like atherosclerosis (Belton et al, 2000) and myocardial infarction (Zhao et al, 2006). 

Everyone has the COX-2 gene, so if it is involved in OA its expression level must be different 

between individuals with OA and healthy non-OA individuals. Generally speaking, protein 

production is tissue specific but because these chemicals are produced by monocytes and 

induced by cytokines it is likely that COX-2 mRNA expression will be found in the peripheral 

blood outside of the joints where protein production is high. 

There are three CCIY genes known that code for the enzyme cyclooxygenase, essential in 

the production of prostaglandins via arachadonic acid (Smith and Lands, 1972; Hamberg et al, 

1974; Simmons et al, 2004; for information about COX-3 see Chandrasekharan et al, 2002; 

Simmons et al, 1999). Prostaglandins are involved in mediating inflammation, platelet 

aggregation, cellular growth, sensitizing neurons to pain, and many other functions. The COX-1 

gene is responsible for everyday baseline levels of cyclooxygenase production while COX-2 is 

responsible for the inducible production of prostaglandins in situations of inflammation and 

sensitizes nerves to pain (Seibert et al, 1994). Many OA patients take a particular class of non

steroidal anti-inflammatory drugs (NSAIDs) called COX-2 inhibitors (Abramson, 2003) to 

alleviate pain. COX-2 inhibitors do nothing for the prevention or treatment of OA; it is merely 

an analgesic. COX-2 inhibitors target only COX-2 gene expression bypassing many side effects 

of general NSAIDs that usually target both COX-1 and COX-2 expression or related protein 



function. With the discovery of COX-2 and its association with inflammation and pain it has 

become a marker of interest, especially in the study of OA. Due to the specificity of COX-2 it is 

thought that increased expression of this gene correlates with the pathogenesis and possibly 

severity of inflammatory diseases (Hla, 1991). This study will concentrate on the expression of 

the COX-2 gene found on chromosome Iq25.2-q25.3 in relation to the diagnosis of OA. 

Objectives 

Since COX-2 is encoded in everyone's DNA regardless of OA diagnosis, this study will focus on 

the mRNA expression of COX-2, a result of gene transcription, in peripheral blood. My senior 

thesis aims to analyze the association of CO^-2 gene expression with the diagnosis of OA by 

1. attempting to assess whether real-time polymerase chain reaction (PCR) can effectively 

determine, by relative expression, whether a patient has OA; 

2. evaluating differential expression of COX-2 in association with severity of OA 

pathology; 

3. testing four age matched OA positive (experimental group) and four OA negative 

(control group) individuals via venipuncture (3 mL EDTA anticoagulated blood samples) 

that meet inclusion/exclusion criteria; 

4. obtaining absolute monocyte numbers in each subject's peripheral blood to determine if a 

direct relationship exists between the absolute monocyte count and amount of COX-2 

mRNA expression; 

This study will attempt to demonstrate that COX-2 mRNA levels are significantly higher in OA 

diagnosed patients when compared to OA negative individuals. 



Methods 

Obtaining samples - Peripheral blood was obtained via venipuncture from individuals 

using ethylene-diamine-tetra-acetic acid (EDTA) as the liquid anticoagulant of choice. EDTA is 

preferred in molecular testing because of its lack of interferences and inhibition of the PCR 

analysis. Three OA positive individuals were acquired with similar inclusion and exclusion 

criteria, and their RNA samples were preserved by snap freezing at that time. Those three OA 

samples along with five fresh samples (four OA patients and one control test subject) were 

utilized for this study. Subjects (aged 48-69 years) for the control group and OA positive group 

were recruited verbally from volunteer subjects in the Texas Tech University Health Science 

Center-Lubbock. A questionnaire (see appendix A), created by Daniel Poulsen, was completed 

by every subject and categorization into the OA positive group was based on a legitimate 

diagnosis by a medical professional (Doctor of Medicine, Doctor of Osteopathy). Exclusion 

criteria included intensive regimens of COX-2 inhibitors, diagnosis of atherosclerosis at any 

time, treatment with human growth hormone at any time, separate diagnosis of a rheumatoid 

condition (lupus erythematosis, rheumatoid arthritis, etc.), pregnancy, fever, and history of 

bleeding disorder (hemophilia, thrombocytopenia purpura, disseminated intravascular 

coagulation). Approval for working with human subjects was approved by the Internal Review 

Board at Texas Tech University Health Sciences Center-Lubbock (IRB#: L07-071) on 

02/01/2007 and amendments to age match and report absolute monocyte counts were approved 

07/31/2007. All participants signed consents to participate in the study before blood samples 

were obtained from them. 



Age matching - It is unknown whether the occurrence of OA is directly proportional to 

age so it is possible that age can be a contributing factor to different levels of COX-2 mRNA 

expression. To ensure that this study's findings were not influenced by age the subjects in the 

two groups were age matched within ±7 years. 

Absolute monocvte count - Monocytes, a type of leukocyte, are one of the major sources 

of COX-2 in the peripheral blood (Crofford et al, 1997; Dixon et al, 2006; Inaba et al, 2003; 

Zhao et al, 2006). Since the source of COX-2 mRNA in this study is coming from EDTA 

anticoagulated peripheral blood samples the absolute number of monocytes can affect levels of 

COX-2 expression; that is to say, patients with a higher absolute count of monocytes could 

express higher levels of COX-2 than patients with fewer monocytes. To properly ascertain 

whether COX-2 levels differ as a result of OA or the absolute number of monocytes, a leukocyte 

differential was performed to allow statistical analysis of the relationship between the number of 

monocytes in a sample and COX-2 mRNA expression levels. Absolute monocyte counts could 

only be obtained from the five fresh samples. Three samples previously acquired had no 

accompanying monocyte numbers. 

In this project the absolute monocyte count was obtained from the COULTER® HmX 

Hematology Flow Cytometer prior to mRNA isolation. The COULTER® HmX performs the 

leukocyte differential using VCS technology, a unique type of flow cytometry that uses 

information obtained from three different signals to classify each cell into the five main white 

blood cell types (Beckman Coulter, 2007). 



RNA isolation - Ambion® RiboPure^^-Blood Kit was used to isolate the COX-2 mRNA 

from the anticoagulated blood sample. RNA is very unstable, compared to DNA, due to the 

presence of RNases, and the RiboPure protocol addresses issues of stability and interferences 

from red blood cells. Each patient's blood sample was processed using both the whole blood and 

blood fractionating protocol. In blood fractionation, the EDTA anticoagulated blood was 

centrifuged for 10-15 minutes at 3400 rpm to condense the white blood cells to a buffy coat, and 

the buffy coat used for subsequent processing steps. 

Quantifying mRNA - Prior to performing reverse transcriptase polymerase chain reaction 

(RT-PCR) the isolated mRNA must be quantified using a spectrophotometer. Quantification at 

this step is necessary to know how much non-specific mRNA was isolated and is being amplified 

into cDNA, and therefore standardizing the amount of cDNA being amplified in the real-time 

PCR procedure. It ensures that a sample has enough yield to provide significant results, as 

measured by the absorbance of the sample at 260 nanometers. The absorbance measurement at 

260 nanometers, for adequate specimens, should preferably be greater than 0.15 (A260 > 0.15). 

Specimen quality can be assessed by measuring the absorbance of the isolated RNA at 260 

nanometers against the absorbance at 280 nanometers (A260/A280). An A260/A280 ratio of 

about 2.0 is desirable for a good quality sample, and anything less should be re-extracted. 

In this study the "Thermo" Spectronic - BioMate® 3 spectrophotometer was used. The 

absorbance of the isolated singled stranded RNA (ssRNA) was read at a wavelength of 260 nm 

and the RNA quantified in |xg/nL based on a calculation (concentration = A260 x 10). All 

samples were standardized to contain an RNA concentration of three micrograms for the RT-



PCR procedure. The three samples previously acquired were standardized using 

spectrophotometer results obtained when they were initially isolated. 

RT-PCR - RT-PCR is a variant of the PCR that creates complementary DNA (cDNA) 

sequences from an mRNA template using reverse transcriptase. This additional step was 

necessary because the COX-2 probes used in the real-time PCR procedure required DNA 

templates to anneal. An additional benefit for this added step was preservation. DNA is more 

stable in storage than RNA. The stages are very similar to those used in basic PCR with the 

exception of rTh polymerase being utilized instead of Tag polymerase. rTh polymerase is a heat 

stable reverse transcriptase, able to create cDNA using an mRNA template. For this study the 

Applied Biosystems® cDNA RT kit was used to create the master mix. Applied Biosystems 

GeneAmp PCR System® 9700 thermal cycler was the PCR instrument used for cycling the RT-

PCR. 

Real-time PCR - Real-time PCR is a rapid quantification method that detects the amount 

of amplicon being produced in the PCR reaction chamber based on an increase in fluorescence. 

"Assay on demand" primers and probes specific for COX-2 cDNA were available. The probes 

have a specific complementary sequence unique to COX-2 and an attached fluorescent beacon 

with quencher that inhibits the fluorescence. As the PCR reaction cycles, the probes anneal to 

the cDNA at sequences specific for COX-2. During the extension phase, the fluorescent tags are 

clipped off and fluorescence is emitted. The ABI Prism 7000® detects the amount of 

fluorescence produced at the end of every cycle, in "real-time", giving an incremental view of 

emission. Since the probes are COX-2 specific the exponential increase in fluorescence 
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corresponds to the exponential replication of COX-2 cDNA. The point at which exponential 

replication begins is labeled the cycle threshold (CT). The more COX-2 expression there is in a 

given sample the earlier fluorescence will cross the CT. CT and RNA quantity is inversely 

proportional - a lower CT value corresponds to a higher RNA quantity, and vice versa. 

The samples were run in duplicate, undiluted and diluted 1:5, with COX-2 specific 

probes marked with FAM dye. CT values were used to analyze relative COX-2 expression. The 

ABI Prism 7000® Sequence Detection System with SDS software was used for the real-time 

PCR. 

Statistical analvses - Statistical analyses were performed using the GraphPad® InStat 

version 3.05 released by GraphPad Software, Inc. Analyses of the mean CT values between the 

OA and control group, and the difference in the mean ages of the two groups were done using an 

unpaired t-test. Separate linear regression analyses were performed to see the effect of absolute 

monocyte counts and pain experienced, separately, on CT value. Retrospective power analysis 

was performed using the means and standard deviations from the study with an a and P level of 

0.05 and 0.20, respectively. An online sample size calculator powered by DSS Research was 

used and found at: http://www.dssresearch.com/toolkit/sscalc/size_a2.asp. 

Results 

The mean CT value for the OA test group was 30.29 ± 6.63 cycles, which was higher than the 

mean CT value for the control group, 24.28 ± 1.46 cycles (Figure 1). Considerable variation was 

observed amongst the CT values of the OA test group (Table 1 and Figure 2). Unpaired t-test 
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detected no significant difference amongst the mean CT values of the OA and control groups 

using a one-tailed analysis (one tailed p=0.0873). 

The mean age of the OA group was 61 and the mean age of the control group was -54 -

not significantly different, which was controlled for by age matching patients in the two groups 

within ±7 years. Both groups had an age range of 14 years. 

Using linear regression analysis on five samples that had accompanying monocyte counts 

there was no significant linearity or strong correlation (p=0.4927, r = 0.412) between the 

absolute monocyte counts and CT values there was no significant linearity or strong correlation 

(Figure 3). 

A separate linear regression analysis was performed to analyze the relationship between 

joint pain and CT value. Pain was rated by test subjects using a simple 0-100 scale. Participants 

in the OA group experienced more pain on average (OA mean pain = 32.5) than the control 

group (control mean pain = 17.5) by fifteen points. Statistical analysis revealed no significant 

relationship or correlation between amount of pain experienced and CT value. 

Discussion 

The higher mean CT value in the OA group indicated OA test subjects actually expressed less 

COX-2 because CT value is inversely relational to RNA quantity. This is contrary to the 

alternative hypothesis which stated COX-2 expression would be more in the OA group. 

Unfortunately, the statistical analyses showed no relationship between COX-2 expression and 

OA diagnosis; COX-2 expression was neither increased nor significantly different between the 

OA and control group. In addition, because no strong linear relationship existed between amount 

12 



of joint pain experienced and CT value it can be concluded that COX-2 expression is not 

differentially expressed with joint pain. At present, using this study's findings, it would seem 

COX-2 expression would not be a good biomarker for monitoring the progression of OA or as a 

possible diagnostic tool. 

Possible explanations for why COX-2 was not significantly increased in OA patients are 

that COX-2 is expressed only locally and not systemically, real-time PCR is not the best method 

for measuring COX-2 expression, or that it simply is not a good biomarker for diagnosing and 

monitoring the progression of OA. However, there were many problems in the research design 

that should be addressed in a future study to provide more conclusive scientific data first before 

concluding that COX-2 is an unreliable biomarker. First of all, there was considerable deviation 

in the CT values of the OA group that should be noticed, a difference not seen in the control 

group. Such a big standard deviation in the real-time results within a group is significant 

because a difference of three cycles (or CTs) corresponds to an RNA yield difference of a factor 

often (Hunt, internet accessed October 2007). However, because the standard deviation within 

the OA positive group was much higher than the control group's standard deviation it is not 

possible to conclude that real-time PCR is not an adequate method for monitoring COX-2 

mRNA expression. Stricter criteria for categorization into the OA positive group might alleviate 

observing such a big standard deviation within the group. Variables that should be controlled 

include recruiting patients with OA in a particular joint, relatively equal amount of joint pain 

experienced and progression/severity (as graded by Lequesne index, or something similar), racial 

diversity, and gender diversity. The CT values within the control group could have been 

relatively homogenous due to lack of gender diversity. All four control test subjects were 

females whereas there was an equal 1:1 gender ratio within the OA experimental group. Other 
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studies have observed more severe cases of OA in women as compared to men (Mazieres et al, 

2006; Dougados et al, 1996) or have at least controlled for gender differences (Brismee et al, 

2007). Severity differences amongst the races have also been observed (Stem et al, 2003), 

making it crucial to obtain a random sampling of the population. 

Age considerations were controlled by age matching so observing no significant 

difference between the mean ages of the two groups was intentional. [Other research studies 

looking at OA have had standard deviations of the ages by as much as thirteen years (for age 

matched studies see Chen et al, 1999; Brimee et al, 2007; Spacek and Adam, 2006).] However, 

it is still possible that age could play a role in the progression or onset of OA. A wider age range 

that encompasses younger age matched OA subjects and older age matched control subjects so 

that the age range is at least greater than fourteen years, the biggest range observed in this study, 

would allow for better linear regression analysis of OA and age. The issue could be as simple as 

older individuals have experienced more stress on their joints so they are more likely to develop 

secondary OA, manifesting as a positive correlation between age and OA, but an interpretation 

of this kind cannot be approached until a correlation is observed between the two variables. 

Other patient data was not complete for all participating test subjects. The three OA 

samples that had been previously acquired lacked some accompanying data, like absolute 

monocyte counts. When analyzing the absolute monocyte count and CT relationship the analysis 

would have been stronger with the data from the three previously recruited test subjects. 

However, those samples had come from a different study that was similar in aim and goals but 

that lacked age matching and monocyte data. In addition, because those samples had been snap 

frozen as a means of preservation it very well could have been possible to have had some RNA 

degradation occur as a result of multiple freeze thaws and age. This is another possible 

14 



explanation for the huge standard deviation observed in the OA group, besides lax inclusion and 

categorization criteria. 

It is possible that a difference in COX-2 expression existed but that peripheral blood was 

not the best specimen to analyze the relationship. Obtaining a blood sample is less invasive than 

obtaining a synovial fluid analysis but to analyze an arthritic condition synovial fluid is the best 

specimen. (A physician would not order a urinalysis if he/she suspected a pulmonary condition.) 

A personal recommendation would be to identify whether there really is an association between 

increased or decreased COX-2 expression in OA patients and then determine whether blood is an 

acceptable specimen for analysis of the established association. 

All of the data used in this study were not unified in isolation method. Three of the 

control subjects had RNA isolated using the RiboPure's whole blood protocol whilst the rest of 

the five samples had been isolated using the blood fractionation protocol. This inconsistency 

could have affected the resuhs but is most unlikely. Upon initial review, there is no obvious 

pattern or observable difference in the CT values of the samples isolated using the whole blood 

protocol versus the other but for unity further studies should use one or the other to isolate 

mRNA. 

Possibly the biggest limitation of this study was the sample size. Assuming there is a true 

difference in COX-2 expression between OA and non-arthritic individuals, retrospective power 

analysis indicated a minimum sample size of sixteen - eight age matched OA positive and eight 

non-OA test subjects - would be needed to see a statistically significant difference. (See 

METHODS) 

If the initial results observed turn out to be significant in a future study that controls for 

the variables previously mentioned then a possible explanation for the unexpected outcome 
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would be PGH2 substrate competition. Some studies have concluded there is a possible decrease 

in COX-2 expression in inflammatory situations, like OA, as a result of substrate competition 

with COX-1. Thromboxane A2 (TXA2) and prostaglandin E2 (PGE2) are both prostaglandins 

made by COX-1 and COX-2, respectively (Matsumoto et al, 1997; James et al, 2001). Both 

cyclooxygenases are involved in inflammation. Research has shown PGE2 has both pro- and 

anti-inflammatory actions, and its expression is very dependent on a timing interaction with 

COX-1 producing TxA2 because both cyclooxygenases compete for the same substrate, PGH2. 

Synthesis of TxA2 is immediate and corresponds with increased expression of COX-1 but 

possible decreased levels of COX-2 (James et al, 2001). Although the OA patients in this study 

were experiencing joint pain and inflammation, the decrease and variability in COX-2 expression 

could be attributed to this competition for substrate. Without stricter criteria for determining and 

classifying OA positive test subjects it is possible to include a subject who is expressing more 

COX-1 than COX-2, which would explain a decrease in COX-2 expression should a study find it 

significantly decreased in OA test subjects. 

Results of this study indicate COX-2 expression is not a very ideal biomarker for 

observing the onset and progression of OA but further studies should account for the variables 

mentioned in this discussion, particularly sample size. It is also very possible that this study's 

preliminary findings - COX-2 expression being decreased in the OA group - were indeed correct 

due to competitive expression amongst the COX isoenzymes, but because there was no 

significant difference in COX-2 expression between OA and non-arthritic subjects more 

definitive studies should be conducted. 
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Table 1. CT values in the OA and control group 

Mean 
SD 

OA 
22.64 
27.25 
37.5 
33.78 
30.29 
6.6314 

Control 
23.54 
23.11 
26.39 
24.07 
24.28 
1.462 
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Figure 1. Bar graph depicting the difference in cycle threshold value between the OA positive 
and control (non-OA) group. No significant difference existed between the mean CT values of 
the two groups. 
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F
igure 2 (b). A

 graphical depiction of the real-tim
e PC

R
 results for the control group. 
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Figure 3. Linear regression line (AKA best fit line) comparing absolute monocyte counts and 
cycle threshold values. No significant relationship existed between the monocyte count and 
cycle threshold value. 
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Appendix 

Patient Questionnaire 

Please answer the following questions by filling in the blank space and/or checking off the 
appropriate box. 

What is your age?: years. 

What is your gender? 

D Male D Female 

Do you experience joint pain? 

D Yes (Please answer the remaining questions on this questionnaire) 

D No (You are finished with this questionnaire) 

Please place an X on the below chart to indicate the level of pain you experience with use of the 
affected joint? 

0 ~—50 —- 100 
No Pain Extreme Pain 

If you experience stiffness of the affected joint in the morning, please mark one of the below 
boxes with the statement that best describes the stiffness you experience: 

D I do not experience stiffness in the morning. 

D Less than 15 minutes. 

D Greater than 15 minutes but, less than 30 minutes. 

D Greater than 30 minutes but, less than one hour. 

D Greater than one hour. 

Have you been told you that you have osteoarthritis by your medical professional (Medical 
Doctor, DO)? 

D Yes D No 
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What are the joints of your body that are most affected by osteoarthritis? Please indicate with 
a circle all the areas of your body that your physician has told you are affected by osteoarthritis 
on the diagrams below: 

Please provide the contact information for your physician below: 
Name :̂  
Address: (Street): ^ 

(City): 

(Zip Code): 

Phone: ( J 

May we contact your physician regarding your diagnosis of osteoarthritis? 

D Yes D No 
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Have you been diagnosed with atherosclerosis (hardening of the arteries) or any other vascular 
disorder? 

D Yes D No 

Have you been diagnosed with any type of rheumatic disease? For example: Lupus 
erythematosis, rheumatoid arthritis. 

D Yes D No 

Have you been diagnosed with any bleeding disorders? For example: Hemophilia, 
thrombocytopenia purpura, embolus. 

D Yes D No 

Are you pregnant? 

D Yes D No 

Are you currently suffering from any illness that would cause fever? If yes, please describe the 
illness in the space provided. 

D Yes D No 

If yes please describe the illness here: 

I attest that all the information provided on the above 
(Print name here) 

form is true and accurate to the best of my knowledge. 

Signature: Date: 

THANK YOU! 
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Are you currently taking any prescription or over the counter pain medications or anti
inflammatory medications? i.e. Celebrex, Advil 

Circle One: Yes No 

If yes please describe type and how frequent below: 
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