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Abstract
In this paper we discussed the basic statistical analysis of the biological data and associated with the 
demographic profile and biochemical profile of the samples of arthritis. Arthritis is a multi-factorial disorder 
consisting of more than 100 types of arthritis9, it is really difficult to say that a particular disease is causing 
that disorder. For determination of Rheumatoid Arthritis (RA) we have used biochemical tests of the 70 
individual affected with rheumatoid arthritis. The peripheral blood serum and plasma has been collected 
using vacutainers containing EDTA, the samples have gone through 5 tests for the determining the pattern 
of arthritis. By using this method pre-diagnostic measure for arthritis, results have shown us that most of the 
patient have correlative increase and decrease in their serum and plasma level when the patient is affected 
with RA. Various test such as Hb, Uric acid, serum glucose, serum calcium levels are used to determine the 
presence of arthritic profile. The results have found completely based on correlation of the demographic data 
with the arthritic marker, diabetic marker, lipid marker, kidney function marker, liver marker. The results 
have found that maximum correlation is shown among the liver marker as its maximum correlation with all 
the arthritic markers and demographic data. 
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Introduction

Statistical modelling are widely used in science, 
epidemiology, and health services etc., research to 
analyse and interpret data, 	

Obtained from surveys or existing data sources 
such as claims files and electronic health records. The 
veracity of such inferences relies not only on the quality 
and completeness of the collected data, but also on the 
validity of the researcher’s model14.

Correlation is a statistical method used to evaluate 
the strength of relationship between two quantitative 
variables. A high correlation means that two or more 
variables have a strong relationship with each other, 
while a weak correlation means that the variables are 
hardly related. Scatter diagram is the simplest way of 
graphic representation of a bivariate data, where the 
given set of ‘n’ pairs of observations on two variables 
X and Y say (X1, Y1), (X2, Y2) …(Xn, Yn) may be 
plotted as dots by considering X-values on X-axis and 
Y-values on Y-axis. By scatter diagram, we can get 
some idea about the correlation between X and Y. In a 
scatter diagram, if the points are closer and show either 
upward or downward trend then there is high degree of 
correlation. 
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Diagram 1: Scatter diagram shows the direction of correlation

Chi Square Test of Goodness of Fit:

The goodness of fit of a statistical model describes how well it fits a set of observations. Measures of goodness 
of fit typically summarize the discrepancy between observed values and the values expected under the model in the 
data. A very powerful test for testing the significance of the discrepancy between theory and experiment was given 
by prof. Karl Pearson in 1900 is known as Chi-Square Goodness of Fit. It enables us to find if the deviation of the 
experiment from theory is just by chance or is it really due to the inadequacy of the theory to fit the observed data

 

Where O = observed value; E = Expected value

For a Chi-square test, a p-value that is less than or equal to significance level indicates there is sufficient evidence 
to conclude that the observed distribution is not the same as the expected distribution. In this paper we applied Chi 
square test to find the association between demographic profile and the Rheumatoid Arthritis of the samples and 
the results obtained is discussed in conclusions. Arthritis the term is derived from Greek arthro- meaning joint and 
it is meaning inflammation10. Arthritis is a multi-factorial disorder consisting of more than 100 types of arthritis, 
it is really difficult to say that a particular disease is causing that disorder3. Humans have been suffering from 
that disorder almost over a thousands of years and it’s still a major concern for the society till date14. Majorly 
arthritis is divided into two parts Osteoarthritis and Rheumatoid arthritis. Rheumatoid arthritis is an autoimmune 
disorder that affects hands and feet, it’s an inflammatory disease and often occurs with severe pain in the joints4. 
Other types include lupus, gout, fibromyalgia, and septic arthritis occurs in 3 % of people and Rheumatoid arthritis 
occurs in only 0.2% of people, more than 20% of USA population are suffering from rheumatoid arthritis4. As of 
till date no particular reason behind rheumatoid arthritis is found to be genuine as the symptoms vary from person 
to person. Someone having arthritis may or may not feel the presence of the disease as the joint inflammation is 
very mild and often it gets worsen as the age progresses16. 1 out of 5 people may show a very mild symptoms of 
rheumatoid arthritis. Blood tests, x-rays helps to diagnose an arthritis patient. Various biochemical tests are involved 
in determining arthritis. Rheumatoid arthritis contains complex pleiotropic network of inflammatory cytokines and 
having numerous pathway7. The current concept is that inflammation and tissue destruction is related to cellular 
interaction of rheumatoid synovium12. 
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Diagram2: diagramatic representation of 
Rheumatoid Arthritis

The Progression of Arthritis:

Rheumatoid arthritis begins with the infl ammation 
of the synovial membrane of the joints, especially in the 
small ones of the fi ngers and feet and is mostly bilateral. 
The infl ammatory cells, if in inappropriate large amount, 
destroy body tissue. The synovial fl uid accumulates and 
the joints swell in time and thicken into an abnormal 
tissue. During the course of time the abnormal tissue 
erodes the joint’s cartilage and possibly scar tissue will 
be formed, connecting the bone.

 
Diagram 3: Rank-Rankl-OPG pathway 

Materials and Methods

Materials: For performing biochemical assays 
the chemical kit were ordered from laboratory and 
assays were performed in the university laboratory. 
For performing Immuno-histochemical assays were 
performed using chemicals such as xylene, ethanol, 
haematoxylin, PBS, FBS, Antibodies (primary, 
secondary), blocking solution, DAB substrate solution 
etc. other reagents Merck Pvt Ltd, Trizol solution, 
chloroform, DEPC water.

Methods: About 70 patients at the age range of 25-
78 were taken for the study of RA. The patient tissue& 

blood samples were collected from Orthopaedics 
Dept., Tripura Medical College and Dr B.R Ambedkar 
memorial Teaching Hospital. The patients suffering 
from Rheumatoid Arthritis fulfi lled the American 
Rheumatism Association Criteria and were suffering 
from RA for about 6 months. For the study of control, 
60 healthy subjects are chosen. Informed consent 
was taken from the subjects. Various quantitative 
Biochemical profi les such as Uric acid levels, glucose 
levels, calcium levels, cholesterol levels. Qualitative 
assays includes Rheumatoid factor-Reactive protein. 
Haematological analysis includes Haemoglobin% and 
Erythrocyte sedimentation rate (ESR). Patients were 
diagnose as arthritis, serum samples are taken and 
biochemical assays were taken. OD values are measured 
and compared with the normal control patient and hence 
the values are observed and studied for arthritic profi le. 

Table 1: Reagent compositions 

HAEMOGLOBIN REAGENT 1000 Ml

Potassium Phosphate 2.0 mmol/L
Potassium ferricyanide 0.60 mmol/L
Potassium cyanide 0.90 mmol/L
Sodium chloride 1.4 mmol/L

HAEMOGLOBIN STANDARD 1 x 4 Ml

Cyanmethaemoglobin standard con. 60 mg/dL

URIC ACID:

URIC ACID (S.L)
R1 2 x 30 mL / 2 x 50 mL / 2 x 100 mL

Phosphate Buffer (pH 7.0) 180 mmol/L

TOPS 1.10 mmol/L

Amino-4-antipyrine 0.25 mmol/L
Uricase> 50 U/L
Peroxidase> 100 U/L
Preservatives and Stabilizers

URIC ACID STANDARD 1 x 4 mL
Uric acid standard concentration 8 mg/dL
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GLUCOSE: 
REAGENT COMPOSITION 
GLUCOSE (S.L) 
R1 5 x 100 mL / 1 x 1000 mL
Tris Buffer, (pH 7.40) 92 mmol/L
Phenol 0.3 mmol/L
Glucose Oxidase 15000 U/L
4- Aminophenazone 2.6 mmol/L
GLUCOSE STANDARD 1 x 4 mL
Glucose standard concentration 100 mg/dL

CHOLESTEROL: 
REAGENT COMPOSITION 
CHOLESTEROL (S.L)
R1 5 x 25 mL / 5 x 100 mL / 4 x 250 mL
Pipes buffer (pH 6.70) 50 mmol/L
Phenol 24 mmol/L
Sodium Cholate 0.5 mmol/L
4-aminoantipyrine 0.5 mmol/L
Cholesterol Esterase > 180 U/L
Cholesterol Oxidase> 200 U/L
Peroxidase> 1000 U/L
CHOLESTEROL STANDARD 1 x 4 mL
Cholesterol std. concentration 200 mg/dL

Results

A significant increase (p<0.0001) in the values of 
biochemical levels among the patients suffering from 
Rheumatoid Arthritis (RA) comparing with healthy 
individuals (Table 1). All the results are expressed in 
mean +sd. 

Table 2: Measures of metabolic markers in 
rheumatoid arthritis (RA) subjects. 

Parameter
Rheumatoid 

arthritis
(n= 70)

Rheumatoid 
arthritis

control (n=60)

Age 47.53 46.06

11.93 13.91

Haemoglobin (%) 9.18 13.24

1.48 1.43

Uric Acid (mg/dl) 3.98

0.7

-7.84

1.74

Glucose (mg/dl) 117.87 90.16

29.45 7.84

Calcium (mg/dl) 8.15 9.88

1.14 1.68

This study was carried out using 70 RA (p<0.0001) 
the demographic data for the patient are shown in Table3. 

Biochemical investigations:

Table 3: Individuals demographic data 

Cont ... Table 2: Measures of metabolic markers 
in rheumatoid arthritis (RA) subjects. 
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In this study we have seen age plays a crucial role 
among the RA patients as in the middle aged population 
(>30 years) have a higher level of CRP (p<0.0001). 
The BMI (p<0.0001) value gets decreased more in the 
middle-aged population. In other studies have seen that 
Disease Activity Score (DAS 28) and Global assessment 
score (GAS) (p<0.0001) is directly proportional with the 
duration of RA and also with the middle aged population 
it increases. Here we excluded all the patients who were 
under anti-rheumatic drug treatments. Biochemical 
investigations found that infl ammatory markers i.e., 
Hb%, ESR, RF, CRP, Uric Acid have a correlation with 

age, lower level in Hb% (p<0.0001) among the middle 
aged population. Also found that ESR mm/hr (p<0.0001) 
gets increased (79.04+20.72) in rapid amount among 
the middle aged and old aged population. Other study 
include RF which was investigative found that 65% 
of RA patient is RF positive. CRP (p<0.0001) serum 
levels is much higher compared to the control subjects. 
The serum uric acid (p<0.0001) level is signifi cantly 
increases in RA patient compared to control subjects 
shown in table 4. Matrix correlation for demographic 
data and infl ammatory markers are shown in fi g-1.

Figure 1: matrix correlation of demographic data and infl ammatory markers

Table 4: Infl ammatory markers of patients with rheumatoid arthritis (mean +SD)
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Diabetic marker that is glucose shows a positive 
correlation (p<0.0001) with Hb, Uric acid, GAS, DAS 
28 (+1). As above mentioned data, the arthritic profile 
of patients by comparing all the biochemical profile we 
have seen a major correlation among the increase and 
decrease among the biochemical values with related to 
patient age, bmi and other factors. Some changes in the 
serum biochemical values varies in a particular fashion 
when the person is affected with arthritis rather than the 
control patients (subjects).The peripheral venous blood 
collected from patients with vacutainers with EDTA for 
serum collection and plasma collection using plasma 
sample collecting vacutainers. Dietary manipulation is a 
way for patients to assume some control over their own 
health and management of their disease. Patients should 
be able to expect advice from their doctors regarding 
dietary therapies for which there is a high level of 
evidence. Some parameters commonly measured in 
joint diseases together with others which have been 
claimed to represent better markers of disease activity in 
RA. It was not surprising that the group with RA had a 
high percentage of abnormal results for RF, CRP, Uric 
acid. Other biochemical marker include glucose levels, 
Cholesterol increases with age among patient suffering 
Arthritis.

Conclusion

The goal of statistical modelling is to summarize a 
test’s results in such a way that, based on the samples 
we observed that demography variables like Age, BMI 
are highly correlated with the disease Rheumatoid 
Arthritis and also biochemical factors like glucose, 
uric acid shows significance with the disease present 
Rheumatoid arthritis plays a major concern role in the 
life of an affected individual, the lifestyle and livelihood 
is mostly traumatized and it affects the confidence level 
in a whole10-12. Definite workability in an individual is 
very much hampered and it affects their social life as 
well. RA it affects the major population nearly 25% of 
Indian population is affected by arthritis. To determine 
its severity have done clinical tests in the middle aged 
population19. The metabolic profiles in the population 
saw a huge changes according to their ages and 
severity is also seen and extremely drastic changes can 
be observed. After taking the correlation graph have 
seen a massive changes in the levels among control 
and arthritic patient. By going through all the sugar, 

Haemoglobin etc. other profiles have seen that according 
to age those metabolic profiles tends to change if the 
person has arthritis compared to control subjects. The 
patients suffering from arthritis have a particular pattern 
according to their respective ages and by understanding 
their profile we can clinically diagnose that patient and 
can determine the presence of arthritis in a patient in 
the early stages. The validity of these results could be 
questioned because individuals did not have disease of 
equal severity5. However, all patients had disease severe 
enough to warrant hospital attention and were selected 
by virtue of persistent symptoms. It was not possible to 
match the disease groups for age and sex because they 
characteristically affect different ages and have varying 
sex distributions. After going through all the tests and 
matching the correlation among all the metabolic profiles, 
we have seen that liver function is much correlated and 
matched with the arthritic profile compared with other 
metabolic function. Thus it can be used as a detector 
marker for Rheumatoid arthritis and can be used as an 
early diagnostic purpose for Rheumatoid Arthritis.
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