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Introduction 

In 2013, HIV prevalence in India was an estimated 0.3%. 

Overall, India‘s HIV epidemic is slowing down, with a 19% 

decline in new HIV infections (130,000 in 2013), and a 38% 

decline in AIDS-related deaths between 2005 and 2013. 

Despite, this 51% of deaths in Asia are in India. The five 

states with the highest HIV prevalence (Nagaland, Mizoram, 

Manipur, Andhra Pradesh and Karnataka) are in the south or 

east of the country. Some states in the north and northeast of 

the country, report rising HIV prevalence.HIV prevalence 

among injecting drug users (IDUs) in India has remained 

largely unchanged since 2007, at around 7% of the 177,000 

people in this population. 30% of IDUs reside in north-eastern 

states where injecting drug use is the major route of HIV 

transmission. However, HIV prevention efforts in this region 

have been effective in reducing the number of new infections. 

This is despite national HIV prevention activities coverage of 

80.7% and 150,000 needles and syringes distributed per IDUs 

per year. Research has emphasized the need for early 

interventions for IDUs in India. Indeed, many embark on a 

'drug career' in their early teens using widely available 

substances such as tobacco and alcohol before progressing on 

to illegal drugs through a non-injecting route (e.g. orally or 

smoking) and eventually using shared needles and syringes 

putting them at risk of HIV transmission. It is only at this 

point that IDUs are typically reached by harm reduction 

services. 

Ordinal Logistic Regression (OLR) 

Ordinal logistic regression always use if our outcome 

would be in order way. This model relies on the cumulative 

logit, in this model the predicted probability of multiple 

outcomes. This is also known as the ―proportional odds 

model‖. In ordinal logistic regression, the event of interest is 

observing a particular score or less. For the rating of judges, 

model the following odds: 

 

 

The last category doesn‘t have an odds associated with it 

since the probability of scoring up to and including the last 

score is 1. All of the odds are of the form:  

. 

We can also write the equation as θj = prob (score ≤ j) / (1 – 

prob (score ≤ j), since the probability of a score greater than j
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ABSTRACT 

 The ordinal regression is a method that is used to robust the model when dependent 

variable is ordinal and Independent variables may be dichotomous, polytomous, and 

continuous or combination of these. Ordinal logistic regression is used to predict the 

―odds‖ of having a lower or a higher value for dependent variable (y), based on 

independent variable (x). In practice, the frequently used type of model is a proportional 

odds model in ordinal logistic regression. HIV testing is necessary for preventing and 

reducing the HIV transmission. However, there are various Socio-demographic and HIV 

related behavior factors contribute the high or low HIV testing in general population and 

high risk groups. Intend of this study find out the important factors of the HIV testing in 

Injecting drug users (IDUs) patients. The ordinal logistic regression model makes 

assumptions about the nature of the relationship between the order response variable HIV 

testing Methods: Total 139 IDUs patients‘ collect the information for this research based 

on specific questioner from the district Kamur in Bihar. In study, Ordinal logistic 

regression analysis to determine the factors which are considered to be a significant 

contributor in HIV testing. The ordinal logistic regression model was used to build 

models for dependent variable HIV testing and  independent variables which are Age, 

Marital Status, Education, Occupation, Stigma, Income, STI/STD problems, Needle 

injecting sharing and HIV information. Results: In this research apply the proportional 

odds model for confirm the applicability of the ordinal logistic model. We determine the 

all parameter the significant of the model. We found that Needle sharing, Abscess 

problem, Abuse, Heard about STI, HIV, Income, HIV knowledge, HIV transmission 

through multiple partners shows significant contribution to IDUs patient for HIV testing. 

Conclusion: This study has made an attempt to recognize the predictors of HIV testing 

for injecting drug users by developing an ordinal logistic regression model.                                                                                   
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is 1 – probability of a score less than or equal to j. Having n 

observations with ordinal response variable, Y, an ordinal 

logistic regression model relates the probability of an event 

occurs to predictor variables x'= (x1, x2... xk) can be written as 

cumulative logits which is defined as follows:  

 

                                    

         

Error! Reference source not found.Error! Reference 

source not found.In that model, each logit has its own which 

is called as the entry value and their values do not depend on 

the values of the independent variable for a particular case. 

Also, each cumulative logit uses all j response categories. The 

cumulative logit has its own intercept, but the model has the 

same effects β for each logit. The expression is called as a 

proportional odds model and satisfies the following 

expression: 
 

 

In many epidemiological and medical studies, OLR model 

is frequently used when the response variable is ordinal in 

nature. In various health/medical studies, ordinal logistic 

regression to be used but without precise knowledge of ordinal 

logistic regression interpretation mostly researcher using 

binary logistic regression.   There are several ordinal logistic 

regression models such as proportional odds model (POM), 

two versions of the partial proportional odds model-without 

restrictions (PPOM-UR) and with restrictions (PPOM-R), 

continuous ratio model (CRM), and stereotype model 

(SM).The most frequently used ordinal logistic regression 

model in practice is the controlled cumulative logit model 

called the proportional odds model. When looking specifically 

at HIV testing behaviors among IDUs in India, a very rare 

number of studies were identified. One study discovered that 

Sexual behavior among men who have sex with women, men, 

and Hijras in Mumbai. However, those engaging in 

unprotected sex did not perceive themselves to be at risk of 

contracting HIV. Another study found to determine and 

compare the HIV/STI risk perceptions and behavior among 

men and women with traditionally high-risk and low-risk 

behavior in Chennai, India. Another study focused The MSWs 

have high-risk behaviors, low consistent condom use, and high 

STI/HIV infections.  

In an effort to identify studies that specifically IDUs HIV 

testing status and related attitudes behaviors in the Bihar none 

one published report was found. Therefore, in an attempt to 

address the apparent gap in HIV testing status among in IDUs. 

In this study ordinal logistic regression identifies the 

predictors of HIV testing status in injecting drug users. The 

study applies the proportional odds model for the analysis of 

the HIV testing and it‘s contributing factors. The aim of this 

study is to explain the ordinal logistic regression model 

terminology and identifying the significant predicators 

affecting the HIV testing status in injecting drug users. 

 

 

Objective of Research 

The overall purpose of the research will be to have better 

understanding ordinal logistic regression approach for of 

influencing the socioeconomic, demographic factors, sexual 

behavior and other relevant covariates in HIV testing of IDUs 

users. 

Material and Methods 

The study has utilized the data of need assessment of 

IDUs patients of year 2013 from Kamur district of Bihar. 

Total 139 IDUs collected the data using questionnaire where 

consent was obtained to collect the data. The data consist of 

several predictors such as Age, Sex, Marital Status, Education, 

Occupation, Stigma, Income, Residence; Drug used status, 

History of sex, STI/STD problems, Needle injecting sharing, 

and HIV information. The original response variable for this 

study is HIV testing. Several socio-economic and 

demographic characteristics which are above mention 

considered were the independent variables to develop the 

ordinal logististc regression models. In this research HIV 

testing status was yes, no and don‘t know three ordinal 

categories. For the data analysis and model fitting we use the 

SPSS 20. 

Assumption 

Before going for ordinal logistic regression approach 

should follow the below given assumption 

1. Dependent variable should be always in ordering way 

2. The independent variable should be continuous, ordinal or 

categorical (including dichotomous variables). However, 

ordinal independent variables must be treated as being either 

continuous or categorical. 

3. There is no multicollinearity. Multicollinearity occurs when 

you have two or more independent variables that are highly 

correlated with each other. This leads to problems with 

understanding which variable contributes to the explanation of 

the dependent variable. 

4. Proportional odds are a fundamental assumption of the 

ordinal regression model. The assumption of proportional 

odds means that each independent variable has an identical 

effect at each cumulative split of the ordinal dependent 

variable.  

Model Fitting 

There are several approaches to be used in ordinal logistic 

regression namely partial proportional odds model (POM), 

proportional odds model-without restrictions (PPOM-UR), 

with restrictions (PPOM-R), continuous ratio model (CRM 

and stereotype model (SM).Then first we check the model 

fitting of the ordinal logistic regression, means which type of 

model we could apply on this data. Test of Parallelism one of 

the technique to check the proportional odds model (POM) is 

fit in this data or model assumptions of ordinal regression is 

that regression coefficients are the same for all categories. If 

the test of parallel lines or proportional odds assumption is not 

significant in our data then indicates that proportional odds 

model (POM) is fit in this data or model assumptions of 

ordinal regression is that regression coefficients are the same 

for all categories.  

Odds ratio for ordinal data 

The odds ratio for every response is taken to be constant 

across all possible failing of the outcome variable. If the 

testable assumption is met, the odds ratios in a cumulative 

logit model are interpreted as the odds of being ―higher‖ or 

―lower‖ on the outcome variable, across the whole series of 

the outcome. The appropriate and spontaneous interpretation 
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of the cumulative logit model are two   main reasons for its 

being measured the most popular model for ordinal logistic 

regression. 

Suppose the target response (Y) on HIV testing has n 

ordered categories (Yk with j = 1, 2... n) and that two groups 

(A and B) need to be compared. For the category k, OR is 

given by: 

OR is the ratio between two odds, but now odds is defined 

in terms of cumulative probabilities. For its interpretation, be 

sufficient it to recall that the response has been dichotomized, 

and that the event is to be classified until the category k. If A 

and B represent, respectively, exposure and non-exposure to a 

factor, OR quantifies the odds of an individual in the exposed 

group being classified up to a given category, compared to the 

odds of the unexposed group. In the context of ordinal data, 

according to the proportional odds assumption, OR is the same 

for all categories of the response variable. 

Result 

The test of parallel lines or proportional odds assumption 

is found insignificant at 5% level of significance indicating the 

data satisfy the proportional odds assumption. However, the p-

value of the score test is found small (0.774). To confirm the 

conclusion regarding the assumption of POM. Hence, 

proportional odds assumption is satisfied for HIV testing 

status data (Table1). Model-fitting information can ensure that 

the difference between the two log-likelihoods—the chi 

square—has an observed significance level of less than 

0.05.This means that we can reject the null hypothesis that the 

model without predictors is as good as the model with the 

predictors (Table2).Though the proportional odds assumption 

is suitable for analyzing the ordinal data and its covariates. 

The Pseudo R-square (Cox and Snell=0.26, Nagelkerke 

=0.293, and McFadden =0.14) indicates that data perform 

quite well to identify the factors of HIV testing, the study 

fitted POM and results of the models are interpreted. The first 

ordinal logistic regression equation (A) is written as follows 

using the coefficient of constant, which is -2.48.29 and 

coefficients value of various response variables: 

  = -2.48+ [-1.62*Age (31-40 yrs) -1.68* Education 

(HSC/SSC) -3.02* Income (<100 Rs)-2.83* Abscess Problem 

+3.01* STI +1.5* STD Problem (No) -3.3* what is HIV -3.8* 

HIV spread through needle share +3.34* Stigma -1.8* Service 

provider poor].                           ------------------------------- (A) 

The second ordinal logistic regression equation (B) is 

written as follows using the coefficient of constant, which is 

0.706 and coefficients value of various response variables: 

  = 0.706+ [-1.62*Age (31-40 yrs) -1.68* Education 

(HSC/SSC) -3.02* Income (<100 Rs)-2.83* Abscess Problem 

+3.01* STI +1.5* STD Problem (No) -3.3* what is HIV -3.8* 

HIV spread through needle share +3.34* Stigma -1.8* Service 

provider poor]                          --------------------------------- (B) 

The other result to discuss in this research related to 

ordinal logistic regression is odd ratio. The Table 3 shows the 

coefficients for the independent variables.  All these 

coefficients are the log relative risks. The coefficient for age is 

-1.62, which means that we have a negative association 

between age and HIV testing status. The indicates that the 

every one-unit increase in age, the HIV testing decreases. The 

Odds Ratio (31-40 years = 0.20) means testing status of age 

group 31-40 yrs 0.20 more compare to other age group. The 

coefficient for education is -1.68, which means that have a 

negative association between education and HIV testing 

status. In other words, for every one-unit increase in education 

the HIV testing decrease. The odds ratio (education hsc/ssc = 

0.19) means testing status of education who have hsc/ssc is 

0.19 is more compare to other educated group. The coefficient 

for income is -3.02, this is also says that have negative 

association between income and HIV testing status, this is 

showing that the every one-unit increase in income, the HIV 

testing decreases.  

The odds ratio (income <100 Rs =0.05) indicates that 

whose income is < 100 RS/monthly is 0.05 more testing is 

compare to other income group. We have found negative 

association between abscess problem and HIV testing status 

because the coefficient of abscess problem is -2.83 and odds 

ratio is .05.The coefficient of STI is 3.01 means that have 

positive association between STI and HIV testing status this is 

showing that every one unit increase in STI, the HIV testing 

increase and its odds ratio is 20 means those having STI is 20 

times more testing compare to non STI patients. Needle 

sharing is also one of the important factors contributing in the 

HIV testing. Abuse finds negative association between and 

HIV testing. The coefficient of heard about STI/HIV is 0.63 

and 0.40 respectively means that have positive association 

between heard about STI/HIV and HIV testing status this is 

showing that every one unit increase in heard about STI/HIV, 

the HIV testing increase. The odds for non STD problem to 

STD problem to improve HIV testing are 4.48. The coefficient 

of what is HIV,HIV transmission through multiple 

partners/needle share and service provider is -3.3,-0.37,-3.8,-

1.8 respectively which means all are the factors having 

negative association with HIV testing. The stigma coefficient 

is 3.34 which shows that have positive association between 

stigma and HIV testing status this is showing that every one 

unit increase in stigma, the HIV testing increase and its odds 

ratio is 28 means those having  non-stigma patient  is 20 times 

more testing compare to stigma patients. 

Conclusion 

At view the proportional odds model seems to be an 

suitable model for analyzing the considered data since the p-

value of chi-squared score test for overall model is 

insignificant at 5% level of significance indicating 

proportional odds assumption is not violated. Total calculated 

variables were found significant in the proportional odds 

model. Before the most popular among ordinal regression 

models – the proportional odds model is applied make sure the 

proportional odds assumption is satisfied. Otherwise, the 

results cannot be convincing. If the hypothesis is not satisfied 

the generalized logit models (e.g. partial proportional odds 

model) should be developed. In this study, the various 

predictor variables were used to analyze the data using ordinal 

logistic regression model which are age, income, sex, 

residence, marital status, education, occupation, stigma, 

abscess problem, heard about HIV/STD, route of transmission 

income, STI/STD problems, needle injecting sharing, HIV 

information and service provider etc. We estimated the 

parameter and test the significant of the model. We tested the 

full model which all predicted variables are tested using the 

same model. As a conclusion, we obtain that the age, 

education (HSC/SSC), income (<100 Rs), abscess problem, 

what is HIV,STD problem, STI, Needle sharing, abuse, heard 

about STI, HIV, HIV knowledge, HIV transmission through 

multiple, HIV spread through needle share, stigma, service 

provider are having significant contribution to HIV testing. 
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Table1.Test of parallel line 

 

Table2. Model Fitting Information (Fitness of good) 

Model -2 log like lihood Chi-square Df sig 

Intercept only 289.125    

Final 175.853 113.272 51 .000 

 

Pseudo R-square 
Cox and snell .557 

Nagelkerke .637 

Mcfadden .392 

 

Table 3.Result of the Multiple POM using nutrition status 

as response three ordered categories. 
Covariate Logistic 

coefficient 

(ᵦ) 

Standard 

error 

P-

Value 

Odds 

ratio 

95%CI 

Iintercept1 (HIV 

testing 1) 

-2.48 2.64    

Iintercept2 (HIV 

testing 2) 

0.706 2.63    

Age (31-40yrs) -1.62 0.06 0.018 0.20 0.18-

0.22 

Education 

(HSC/SSC) 

-1.68 0.08 0.042 0.19 0.16-

0.22 

Income(<100Rs) -3.02 0.08 0.005 0.05 0.04-

0.06 

Abscess problem -2.83 0.07 0.008 0.06 0.05-

0.07 

STI 3.01 0.13 0.02 20 16-26 

Needle sharing 0.23 0.05 0.001 1.26 1.16-

1.36 

Abuse -0.19 0.004 0.000 0.82 0.81-

0.83 

Heard about STI 0.63 0.29 .003 1.9 1.3-

2.5 

Heard about 

HIV 

0.40 0.70 0.00 1.5 1.35-

1.63 

STD problem 

(No) 

1.5 0.062 0.017 4.48 3.97-

5.06 

What is HIV -3.3 0.138 0.017 0.04 0.03-

0.05 

HIV transmission 

through multiple 

partners 

-0.37 0.20 0.00 0.69 0.83-

0.55 

HIV spread 

through needle 

share 

-3.8 0.129 0.003 0.02 0.02-

0.03 

Stigma 3.34 0.103 0.001 28 23-35 

Service privider -1.8 0.081 0.026 0.17 0.14-

0.19 
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