
Page 1 of  10

Application of Multivariate Statistical Methods of Patient Surviving ART 
Follow-up

İlkerEtikan*, Kabiru Bala and Meliz Yuvalı 
Department of Biostatistics, Near East University, Cyprus

Introduction
Human Immunodeficiency Virus (HIV) is fitting in to a group 

of viruses called retroviruses. Is a specific virus that was well-
known for the past decade. Despite of this circumstances relating to 
expectation of HIV stigmatization, previous studies gave very little 
or no care. The current antiretroviral medicines that is available for 
now is only to reduces the infection rate but cannot be able to cure 
people with the epidemic. The cure for HIV virus in the body assist 
in reducing the active of the virus so that the immune body system 
will be at normal stage. Means the cure would not completely 
wipe out the virus but with placing to the right treatment and 
care, individual leaving with virus may perhaps hope to live a 
prolonged and healthy life. Nevertheless, the virus normally exist 
in semen, vaginal fluids and moisture in the rectum, blood, genital 
fluids and breast milk. The new infected cells into the pool that 
the reservoir will be saved with antiretroviral therapy possibly 
totally stops the new entrance. Another means of becoming a  

 
victim is through the course of insecure anal, vaginal and oral sex, 
by sharing of injecting or razor blade and mother transferring to 
her baby during pregnancy or in the course of breastfeeding. The 
means of preventing this virus is by conducting a blood test which 
can expose if a person is HIV positive, when it’s tested positive then 
one can get active antiretroviral therapy to commence the curing 
transformation of the virus. 

The objectives aim of the research study 

1.	 To make use of the appliance of statistical techniques of 
univariate and multivariate to identify with those HIV 
patient undergoing follow-up.

2.	 To defined the survival age groups of patient receiving 
treatment based on their gender. 

3.	 To discover and investigate which gender has high 
prevalence of HIV in the Hospital. 
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Abstract 
The study focuses on group investigation conducted in Gombe State Teaching Hospital by monitoring and taking account of 

those receiving ART from the hospital data base within similar period, variable used were age, gender, place of residence. The 
result as was ascertained on the enormous female turnout showing a signal revealing how women were devoted with regards to 
submission to treatment for the HIV/AIDS during follow-up. Base on the collected fact there was problem of update for patient 
check-up from the laboratory and update of patient record form the data base. Married teams were seen to be more shocking with 
highest number of patient with the virus from all age group. Base on the achievement seen that the course of death due to HIV was 
reduced compared to the previous years, this shows that the introduction of the ART play a part very well in achieving this progress. 
A way forward, the effort of HIV/AIDS should tackled be young reduction, it should be effected towards preventing feature coming 
up generation with contamination of the virus in the hospital Gombe State and Nigeria in general. Lastly with regards to the success 
achieved those in the HIV section, deserved to be sincerely empowered and motivated.
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4.	 To Identifying whether educational background has 
significant role in reducing and preventing the spread of 
HIV prevalence in the hospital. 

Statement of the problem

Prevalence rate of HIV was observed for the past decade nothing 
has been done to completely eradicate the epidemic base on this 
the researcher intention is to identify the effect of the epidemic by 
apply multivariate statistical methods with other statistical analysis 
to find a profound lasting methods in talking the problem of HIV. 

Significance of the study 

The research analysis result will assist in determining whether 
the level of HIV is decreasing or increasing so that at the end will 
help Government and other bodies on how to plan and control 
the death, spread and to prevent people with HIV in the Teaching 
Hospital, Gombe State and Nigeria in general when completed. 

Methodology
The study design is based on retrospective group study 

conducted from Gombe State Federal Teaching Hospital, Nigeria, 
which covered across 5000 sample of HIV positive victims from the 
record unit of the Teaching Hospital that were receiving treatment 
on ART. the data variable used were age, gender, place of residence, 
religion background, marital status, ethnicity, level of education 
and so on. The accumulated variable were analyzed using Statistical 
Package for the Social Sciences (SPSS) software. 

The prevalence past in Nigeria 

The history of HIV case in Nigeria commenced in 1985 from 
a young female lady with 13 years of age in Lagos State that was 
diagnosed with the disease which was reported in 1986. Nigerian 
society was seriously affected as the disease killed and destroyed 
many lives, the Government and people of the Federal republic 
of Nigeria recognize and acknowledge that the virus in Nigeria 
is on the threshold of an exponential increase in the country and 
consequently are committed to accept the challenge of reducing 
its secured and its impact on the nation by understanding and 
generally accepting to take some simple measures with cost 
effective. The epidemic level as 1991 was 1.8% which increase to 
5.8% in 2001 and it started reducing slightly in 2003 with 5.0% and 
4.4% in 2005. A survey that was executed by Federal Ministry of 
Health in Nigeria around 2003 and 2004 gave the information on the 
prevalence of heterosexual transmission in Nigeria was confirmed 
by several studies that focused on some high-risk and vulnerable 
groups. Generally there are so many observed factors that leads to 
the spread of the HIV epidemic. In 2003 the National HIV/AIDS and 
Reproductive Health Survey (NARHS) testified that about 18.4% of 
men aged 15-64 years and 9% of women aged 15-49 years were 
involve in extra and premarital sexual engagement. Revealed also 
said that youths were having serious risk of contamination with 
the virus which 14% were female then 25% were male, all were 
connected with non-marital sex. However only few uses condom 
while having sex. (32% women and 50% men). 

Logistic Regression
As a result it considers the same set of problems as probit 

regression using related methods then again uses a cumulative 
normal distribution curve as a substitute. In spite of this the two 
techniques deals with latent variable called standard logistic 
distribution of errors and a standard normal distribution of errors. 
Logistic regression is seen as unique situation of generalized linear 
model and thus analogous to linear regression. The differences 
between the two models could be seen, either as conditional 
distribution y ∣ x {\displaystyle y\mid x} instead than Gaussian 
distribution, for the reason that the dependent variable is binary. 
And the predicted values becomes probabilities that is restricted 
between 0 and 1, all through the logistic distribution function, since 
logistic regression is used to predicts the probability of a certain 
outcomes. However logistic regression does not go alongside with 
normal distribution, it cannot be linear and in each group it will 
not have equal variance. Similarly the link between the predicted 
and response variables is not a linear function in logistic regression, 
instead it uses logistic regression function, which is normally the 
logit transformation of θ presented symbolically as 
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where; β  represent the coefficient of the predictor, α  is the 
constant from the equation.
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is another alternative formula for logistic regression.

The class of variable in logistic regression is known as Bernoulli 
or binary variable were the dependent variable can be achieve with 
dichotomous outcome, in which the probability of success or one 
(θ ) represent the dependent variable while zero represent the 
probability of failure ( θ−1 ).

The Logistic equation 

Logistic formulations are specified through the probability of 
Y=1, which is denoted as p̂ .The probability that Y is 0 becomes 

p̂1− . However the ln symbol signifies as natural logarithm while 
110 Xββ +  is the recognizable equation for the line of the regression , 

also P  will be calculated from the regression equation. by realizing 
the regression equation, theoretically we can determine the 
expected probability for Y=1 from a given value of X as;
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Were;   denote to be the exp which is the exponent function
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Standard logistic regression distribution of inverse
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The regression model is usually handle the forecasting of the 
logit which is the natural log of odds of considering one or the other 
conclusion.
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Where; Ŷ can be used for the prediction of probability that the 
event coded with 1 recommence the research if possible with 0  
stopping the research. Ŷ1−  represent the predicted probability for 
additional finding, and X  represent the predictor variable.

Logistic regression assumptions

There is no correctly expression of the model that is, the real 
conditional likelihoods are the logistic function of the independent 
variables, there is no omission of significant variables, involving 
of extraneous variable is not possible and then measurement 
of independent variable is done without error. In terms of data 
structure it goes with continuous against discrete, the Probit 
regression is applied in a condition that the dependent variable is 
binary. There is different assumptions concerning the traditional 
regression and logistic regression, while the population means for 
the dependent variables at each point of the independent variable 
will not be on a straight line that is linearity is not realistic. The 
variance of errors are not permanent, this means no homogeneity of 
variance however the errors are not normally distributed, revealing 
normality is not possible. In respect of Maximum likelihood 
assessment is used relatively than the least squares estimate used 
in the traditional multiple regression. 

Multinomial Logistic Regression 

Logistic regression could be analyzed via multinomial logistic 
regression. It deals with the nature of multi way categorical 
dependent variable of an unordered values that refers to 
classification. However in the situation of having a dependent 
variables with more than two values is characterized as multinomial 
logistic regression. The Y accommodates more than 2 categories, 
However it those not consider the ordered arrangement like disease 
A or disease B or disease C, that is, it deals with situations where the 
result may have three or more likely categories. 

Multinomial logistic model is define as )i(ðlMultinomia  , 
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•	 Ordinal Logistic Regression: Ordered logistic regression 
or ordered logit considered dependent variables that is 
ordered values. It goes with dependent variables that is 
in ordered form. The binary logistic regression outcome 
are normally coded as 0 or 1, which the interpretation 
becomes the best and simple. 

•	 Mixed Logistic Regression: Mixed logit is the 
more advancement of multinomial logit that usually 
acknowledges for correlations between the selections of 
the dependent variable. The improvement over logistic 
model for setting an interdependent variables is the 
conditional random position. 

•	 Conditional Logistic Regression: In the Conditional 
logistic regression Y uses more than two categories that 
can be mounted on multiple magnitudes. Interesting the 
model is used in choice of political party, occupational 
selection, educational background and so on.

The odds in opposition to logistic regression

The Odds is a fraction of two corresponding probabilities with 
a property of single variable. The odds of the dependent variable 
corresponding to an event as a result of linear combination x {\
displaystyle x} of predictors is equal to the exponential function 
of the linear regression representation. The Odds in Logistic 
regression is used for the prediction of odds being an event based 
on the values of the independent variables (predictors). Odds in 
logistic regression can be distinct as the probability that a specific 
result is a case divided by the probability that is a non-case. More 
so logistic regression generates by using one or more predictor 
variables that may perhaps either one categorical or continuous. Not 
like the ordinary linear regression, However Predicting of binary 
dependent variables is used by logistic regression considering the 
dependent variable as the outcome of a Bernoulli trial instead than 
a continuous outcome. Given this transformation, the expectations 
of linear regression are violated with this regards, the residuals 
cannot be normally distributed. 
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Mathematically the Odds is define by )1( p
podds
−

=

Where; odds⇒)logit(exp , logit)(ln ⇒odds , pandp −== 101

The degree of relationship between an exposure coupled 
with an outcome refers to (OR). Also it signifies the odds, that a 
result will occur given a certain exposure, relating to the odds of 
result outcome occurring in the absence any exposure. After the 
computation of the logistic regression, the regression coefficient 

)( 1b  is the expected increase in the log odds of the end result per 
unit increase in regard to the exposure. On the other hand the 
exponential function of the regression coefficient )( 1b

  denote the 
odds fraction related with one unit increase in the exposure. Odds 
proportion (OP) or Odds ratio (OR) can be seen as the likelihood or 
risk of an event for experiencing the number of problem divided by 
the number of whom may not possibly experience the problem. The 
Odds ratio is a ratio that has link among two variables, it can be used 
for measuring the relative odds of the occurrence of any outcome of 
interest like disorder or illness, assigning exposure to the variable 
of interest, that has to do with health aspect or medical precedent. 
However the odds fraction is used in resolving whether a certain 
exposure is a risk factor for a specific outcome, then comparing it 
with the degree of several risk factors for that outcome. 

OR = 1 There is no effect of exposure on the odds outcomes 

 OR > 1Exposure has a linked through higher odds of outcome 

OR <1 Exposure has an association through lower odds of 
outcome

                       , Where; a is exposed sum of cases, b is exposed 
sum of non-cases, c is unexposed sum of cases d is unexposed sum 
of non-cases

( ) exp / ( ) exp

( ) exp / ( ) exp

n osed cases n un osed cases
OR

n osed non cases n un osed non cases
=

− −

 ,
(Table 1)

Table 1 above for the age with gender showed that α<p  
indicating a significant different between age among gender 
revealing age of male patient receiving Art treatment is not equal 
to age of female patient receiving Art treatment in the hospital. Age 
with CD4 count displayed that α>p  showing insignificant different 
between age among CD4 count, this showed that age of those with 
CD4 is equal to age of those without CD4. The result for age with 
chemistry showed that α>p , showing no significant different 
between age among chemistry. Age of those with chemistry is 
equal to age of those without Chemistry. The result of age with 
haematology showed that α>p , revealing no significant different 
between age among haematology. Age of those with haematology is 
equal to age of those without hematology. Age with hospital status 
result showed that α>p , showing there is no significant difference 
between age among hospital status. Hospital status 1=2=3. The 
result for age with marital status indicate that α<p  mean there 
is significant different between age among marital status. At least 
one of the marital status showed different. After further analysis, it 
was seen that patient that were not married has less population in 
term of visit compare to the remaining status. The result of age with 
age category showed that α<p  showing a significant difference 
between age among age category. At least one of the age category 
surfaced different that requires further analysis, age category 53 
above showed 57.85% with the highest while age category 13 to 22 
has the least with 20.34%. The result of age with various state of 
patient visit showed that α>p  indicating insignificant different 
between age among those coming for follow-up from different 
state. State 1 is equal to 2, 3, 4, 5, 6 and 7. In respect of Quarter visit, 
the result for age with month of last quarter of visit showed that 

α<p  revealing there is significant different between age among 
last quarter of visit. 1st quarter is equal to 2nd, 3rd, 4th quarter. Base 
on the mean third quarter has the highest record of patient tone 
out compare to others. There was contrary in respect to next visit 
of quarter system, which the statistics for age with quarter of next 
visit gave a α>p  showing no significant different between age 
among next visit. since p is greater than alpha it requires no further 
analysis.

/
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Table 1: Independent Sample Test of Man Whitney and One Way Anova of Kruskal Wallis Test.

Variable N Med Min Max Z and p-value

Age with gender

Male 1646 38.00 13 75

)000.0( =pFemale 3341 30.00 14 76

Age with CD4

Yes 268 34.00 18 65

)940.0( =pNo 4722 34.00 13 76

Age with chem-
istry

Yes 228 34.00 18 56
125.0−=Z

)901.0( =pNo 4762 34.00 13 76

Age with hema-
tology

Yes 223 33.00 18 56
553.0−=Z

)580.0( =pNo 4767 34.00 13 76

21.804Z =−

075.0−=Z

exp ( ) exp( )0 1 exp( )1exp ( )0
OR

β β
β

β

×
= =
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Age with hospital 
status

Alive 4789 34.00 13 76
920.22 =χ

)087.0( =p
Death 85 32.00 18 56

Transfer 117 35.00 18 65

Age with marital 
status

Divorce 190 33.00 20 61

019.1492 =χ

)000.0( =p

Married 3518 35.00 14 75

Widow 532 33.00 18 76

Single 725 30.00 13 61

Age with age 
category

13-22 297 20.00 13 22

2 2.920χ =

)000.0( =p

23-32 2049 28.00 23 32

33-42 1674 37.00 33 42

43-52 762 46.00 43 52

53 above 209 56.00 53 76

Age with state

Gombe 3002 34.00 13 76

)107.0( =p

Bauchi 315 34.00 15 75

Yobe 157 35.00 17 64

Maiduguri 102 36.00 20 63

Adamawa 192 33.00 18 65

Taraba 71 31.00 18 52

Other 75 33.00 17 60

Age with last visit

1st Q 726 32.00 17 68

273.92 =χ

)026.0( =p

2nd Q 1621 33.00 14 70

3rd Q 1679 34.00 17 70

4th Q 912 34.00 13 76

Age with next visit

1st Q 1243 34.00 13 76

273.92 =χ

)128.0( =p

2nd Q 698 32.00 15 68

3rd Q 1233 34.00 14 70

4th Q 1764 34.00 17 70

2 10.452χ =

Logistic Regression

(Table 2)

Table 2 result: Age was seen to be having a significant power on 
the patient receiving ART α<p  (OR:0.921, 95% CI:0.912-0.931). 
The OR value for CD4 is 0.945 showing the risk of HIV patient with 
no CD4 count is lower with about 5.5% relating to those with CD4. 
Similarly haematology OR value is 1.327 showing the risk of patient 
without hematology checkup is higher with 1.337 times compared 
to those with haematology result. Those patient with no chemistry 
is 1.057 showing higher risk of 1.060 times compared to patient 
with chemistry. The OR value for patient status receiving treatment 
in the hospital was insignificant showing alive is 0.914 and death is 
0.636, indicating there was lower risk of patient dying with regards 
to HIV with about 8.6% compared to death patient with 36.4%. 
Marital status showed that divorce and widow were statistically 
significant α<p  (OR: 54.798, 95% CI: 13.031-230.442), (OR: 
22.325, 95% CI: 42.277)). This showed that divorce patient were 
having higher times victim comparing to widow. While married 
was not significant revealing 21.2% less risk of patient within the 
marital status. Age category showed significant in age group 13 to 
22 α<p  (OR: 11.351, 95% CI: 5.927-21.738) similarly 23 to 32 
was significant α<p  (OR: 6.528, 95% CI: 4.157-10.242, 33 to 42 
was significant α<p  (OR: 2.136, 95% CI:1.369-3.331) but age 

group 43 to 52 those not attained statistical significant α>p  (OR: 
1.181, 95% CI: 0.740-1.884). For these age group 13-22 showed the 
highest with patient receiving ART while the 43-52 age group was 
having the least patient. Place of visit for all the various state was 
not significant, showing there was lower risk of patient receiving 
ART from all the state, which were as follows; 11.8% from Taraba 
also 19.6% from Adamawa, 20.1% from Gombe, 23.5% from Bauchi, 
31.3% from Yobe and about 46.2% from Borno. Taraba state in 
terms of visit have the least while Borno is topping with the highest 
follow-up. Last month of visit in respect of quarter basis showed 
not significant in all, were the OR value gave 44.8% for 1st Quarter, 
29.9% for 2nd Quarter and 42.6% for 3rd Quarter. This reveal that 
2nd quarter experiences low response compared to 1st quarter and 
3rd quarter. However the quarter basis for next month of visit also 
was not significant in all showing 1.230 times higher in 1st quarter 
while low response of 10.9% was seen in 2nd quarter compared to 
19.8% in 3rd quarter. Occupation with reference others showed that 
student OR value was 1.266 times higher, civil servant accounted to 
1.771 times higher, house wife was significant α<p  (OR: 11.389, 
95% CI: 2.155-60.182), OR for private reveal 2.281 times higher, 
business was 1.437 times higher, health personnel showed 1.886 
times higher, military and paramilitary accounted with 1.363 times 
higher, hand work was 39.1% with lower risk, teacher recorded 
2.637 times higher, retiree showed 3.452 time higher, farmer with 
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58% lower risk and banker was 43.2% of lower risk. Patient month 
of last visit with reference December showed that month of October 
and November were statistically significant α<p  (OR: 0.360, 95% 
CI: 0.172-0.752), (OR: 0.425, 95% CI: 0.202-0.895, however the 
remaining month were insignificant and their odd ratios were as 
follows; OR for month of January is (1.291) times higher, February 

is (1.130) times higher, April is 21.7% lower, May is 20.4% lower 
, July is 33.8% lower and August is 16.4% lower. Contrary Next 
month of patient visit for all the month was not significant which 
reveal that January 32.5% lower, February 1.9% lower, April 1.048 
times higher, May 25% lower, July 11.7% lower, August 1.030 times 
higher, October 22.6% lower and November (1.096) times higher.

Table 2: InLogistic Regression.

Variable β Sign )(βExp 95% CI for )(βExp
Lower Upper

Age -0.082 0.000 0.921 0.912 0.931

CD4 (baseline Yes)

No -0.057 0.907 0.945 0.363 2.456

Haematology (baseline Yes)

No 0.283 0.680 1.327 0.346 5.079

Chemistry (baseline Yes)

No 0.055 0.935 1.057 0.282 3.964

Hospital status (baseline transfer)

Live -0.090 0.769 0.914 0.500 1.668

Death -0.453 0.319 0.636 0.261 1.550

Marital status (baseline single)

Divorce 4.004 0.000 54.798 13.031 230.442

Married -0.238 0.078 0.788 0.605 1.027

Widow 3.106 0.000 22.325 11.789 42.277

Age category (baseline 53 above)

13-22 2.429 0.000 11.351 5.927 21.738

23-32 1.876 0.000 6.525 4.157 10.242

33-42 0.759 0.001 2.136 1.369 3.331

43-52 0.166 0.485 1.181 0.740 1.884

State (baseline others)

Gombe -0.250 0.464 0.799 0.399 1.521

Bauchi -0.268 0.471 0.765 0.369 1.585

Yobe -0.375 0.354 0.687 0.311 1.519

Maiduguri -0.620 0.163 0.538 0.225 1.285

Adamawa -0.218 0.583 0.804 0.369 1.750

Taraba -0.119 0.808 0.888 0.341 2.315

Quarter month of last visit (baseline Q4)

1st Quarter -0.593 0.096 0.552 0.275 1.112

2nd Quarter -0.355 0.328 0.701 0.344 1.427

3rd Quarter -0.555 0.133 0.574 0.279 1.183

Quarter month of next visit (baseline Q4)

1st Quarter 0.207 0.524 1.230 0.650 2.329

2nd Quarter -0.116 0.734 0.891 0.456 1.738

3rd Quarter -0.221 0.458 0.802 0.447 1.438

Occupation (baseline others 13)

Student 0.236 0.781 1.266 0.240 6.690

Civil servant 0.572 0.493 1.771 0.345 9.086

House wife 2.433 0.004 11.389 2.155 60.182

Private 0.824 0.368 2.281 0.379 13.708

Business 0.362 0.668 1.437 0.274 7.531

Health personnel 0.634 0.497 1.886 0.302 11.772
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Military and para 
military 0.310 0.720 1.363 0.250 7.432

Hand work -0.496 0.571 0.609 0.110 3.384

Teacher 0.970 0.274 2.637 0.464 14.991

Retiree 1.239 0.173 3.452 0.580 20.545

Farmer -0.868 0.318 0.420 0.076 2.304

Banker -0.565 0.612 0.568 0.064 5.057

Month of last visit (baseline December)

January 0.255 0.415 1.291 0.699 2.385

February 0.122 0.703 1.130 0.603 2.117

April -0.245 0.400 0.783 0.442 1.385

May -0.228 0.332 0.796 0.502 1.262

July -0.413 0.152 0.662 0.376 1.164

August -0.180 0.539 0.836 0.471 1.481

October -1.021 0.007 0.360 0.172 0.754

November -0.856 0.024 0.425 0.202 0.895

Month of next visit (baseline December)

January -0.393 0.210 0.675 0.366 1.247

February -0.019 0.952 0.981 0.530 1.817

April 0.047 0.887 1.048 0.546 2.014

May -0.288 0.392 0.750 0.388 1.451

July -0.124 0.661 0.883 0.507 1.539

August 0.029 0.908 1.030 0.627 1.691

October -0.256 0.385 0.774 0.435 1.378

November 0.091 0.756 1.096 0.616 1.949

Multinomial Logistic 

(Table 3)

Form the above Table 3 in respect to age category with ref 53 
and above. Age group 13 to 23 prove statistically significant with 
lower odd ratio in all the three marital status, divorce is 92.9% (OR: 
0.071, 95% CI: 0.024-0.210), married is 92.6% (OR: 0.074, 95% CI: 
0.035-0.156) and widow is 91.6% (OR: 0.084, 95% CI: 0.033-0.209). 
Marital status for divorce and married has the highest number of 
patient with the virus in this age category compared to widow. 
Similarly, age group 23 to 32 shows that all the p-values for the 
marital status were statistically significant, divorce showed 84.1% 
(OR: 0.159, 95% CI: 0.063-0.401), married was having 80.7% (OR: 
0.193, 95% CI: 0.094-0.094-0.395) and widow was 76.6% (OR: 
0.234, 95% CI: 0.103-0.523) this showed that marital status for 
divorce and married were higher with the virus in this age category 
compared to widow. Age group 33 to 42 for the marital status were 
also statistically significant in all., divorce gave (OR: 0.190, 95% 
CI: 0.074-0.489), married is (OR: 0.311, 95% CI: 0.150-0.642) and 
widow is (OR: 0.287, 95% CI: 0.660). Here marital status for divorce 
and widow were leading in this age category compared to married. 
lastly the age category group for 43 to 52 shows that only two of 
the marital status were significant, divorce reveal (p=0.010, OR: 
0.271, 95% CI: 0.100-0.733) and married is (p=0.019, OR: 0.406, 
95% CI: 0.191-0.861) while widow was not statiscally significant 
showing (p=0.065, OR: 0.444, 95% CI: 0.187-1.053). In this marital 

status divorce and married were higher with the virus in this age 
category compared to widow. Hospital Status (Alive: reference 
transfer) and age category (reference 53 and above). Hospital 
status for age bracket 13 to 22 was not significant, death was 
2.667 times higher than alive 1.919. However, hospital status for 
age bracket 23 to 32 was not significant, death was 2.252 times 
higher than alive 1.765. Hospital status for age bracket 33 to 42 was 
not significant, death was 2.210 times higher than alive 1.859 and 
Hospital status for age bracket 43 to 52 was not significant, alive 
was 1.282 times higher than death 1.043. State of visit (Gombe: 
reference other) and hospital status (reference transfer). Patient 
state of visit from Gombe shows that the hospital status was not 
significant showing that alive was lower with about 43.6% and 
death was lower with about 81.5%. Also Patient state of visit from 
Bauchi shows that the hospital status was not significant showing 
alive was 46.1% lower and death was 84.4% lower. Yobe hospital 
status showed insignificant alive odd of 28.1% lower and death odd 
was 75% lower. Patient state of visitors from Maiduguri showed 
that the hospital status was not significant showing alive odd gave 
65.7% lower and death odd was 87.5% lower. Patient state of visit 
from Adamawa shows that the hospital status was not significant 
showing alive odd was 47.4% lower and death odd was 80% 
lower. Patient state of visit from Taraba showed that death status 
was statistically significant α<p . (p=0.000, OR: 80265E, 95% CI: 
8.265E-10-80265-10), but alive patient was insignificantly lower 
with 50.8%. Gender (reference female) and state of visit (reference 
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others). In respect of gender with patient place of visit reveal that 
all the state were not significant. Maiduguri, Yobe and Bauchi were 
times higher compare to Gombe, (1.488, 1.314, 1.078, 1.030), while 

Adamawa with 15.3% is having less patient visit compared to 
Taraba with 16.7%.

Table 3: Multinomial Logistic Regression.

Variable β Sign )(βExp 95% CI for )(βExp

Lower Upper

age category (13-23 ref 53+) and marital status (ref single)

Divorce -2.652 0.000 0.071 0.024 0.210

Married -2.609 0.000 0.074 0.035 0.156

Widow -2.482 0.000 0.084 0.033 0.209

age category (23-32 ref 53+) and marital status (ref single)

Divorce -1.839 0.000 0.159 0.063 0.401

Married -1.647 0.000 0.193 0.094 0.395

Widow -1.453 0.001 0.234 0.103 0.532

age category (33-42 ref 53+) and marital status (ref single)

Divorce -1.658 0.001 0.190 0.074 0.489

Married -1.168 0.002 0.311 0.150 0.642

Widow -1.247 0.003 0.287 0.125 0.660

age category (43-52 ref 53+) and marital status (ref single)

Divorce -1.307 0.010 0.271 0.100 0.733

Married -0.902 0.019 0.406 0.191 0.861

Widow -0.813 0.065 0.444 0.187 1.053

age category (13-22 ref 53 and above) hospital Status (ref transfer)

Alive 0.652 0.234 1.919 0.656 5.617

Death 0.981 0.270 2.667 0.466 15.252

age category (23-32 ref 53 and above) hospital Status (ref transfer)

Alive 0.568 0.146 1.765 0.821 3.798

Death 0.812 0.254 2.252 0.558 9.090

age category (33-42 ref 53 and above) hospital Status (ref transfer)

Alive 0.620 0.120 1.859 0.850 4.063

Death 0.793 0.272 2.210 0.537 9.098

age category (43-52 ref 53 and above) hospital Status (ref transfer)

Alive 0.249 0.552 1.282 0.565 2.911

Death 0.043 0.957 1.043 0.225 4.840

state of visit (Gombe: ref other) and hospital status (ref transfer)

Alive -0.573 0.572 0.564 0.077 4.114

Death 1.688 0.136 0.185 0.020 1.702

state of visit (Bauchi: ref other) and hospital status (ref transfer)

Alive -0.618 0.563 0.539 0.066 4.382

Death -1.856 0.139 0.156 0.013 1.828

state of visit (Yobe: ref other) and hospital status (ref transfer)

Alive -0.330 0.777 0.719 0.073 7.036

Death -1.386 0.317 0.250 0.017 3.770

state of visit (Maiduguri: ref other) and hospital status (ref transfer)

Alive -1.707 0.343 0.343 0.038 3.134

Death -2.079 0.141 0.125 0.008 1.998

state of visit (Adamawa: ref other) and hospital status (ref transfer)

Alive -0.643 0.560 0.526 0.060 4.580

Death -1.609 0.217 0.200 0.016 2.575

state of visit (Taraba: ref other) and hospital status (ref transfer)
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Alive -0.708 0.567 0.493 0.044 5.561

Death -20.914 0.000 8.265E-10 8.265E-10 8.265E-10

gender (ref female) and state of visit

Gombe 0.030 0.906 1.030 0.630 1.683

Bauchi 0.075 0.785 1.078 0.629 1.847

Yobe 0.273 0.357 1.314 0.734 2.353

Maiduguri 0.397 0.213 1.488 0.796 2.780

Adamawa -0.166 0.573 0.847 0.476 1.508

Taraba -0.182 0.614 0.833 0.410 1.693

Conclusion
The research end result was seen that among the patient 

undergoing follow-up, within and outside the zone showed that 
ART played an important role for reducing the course of death 
due to HIV/AIDS, however females were having higher number 
of patient turnout compared to male patient. It was exposed from 
the marital status that those that were married records with the 
high peak of follow-up from all the age group. Some tribe and 
locations especially those coming from rural areas were seen to be 
having negative perception about the virus also people tradition 
of knowing their status is another problem, Patient undergoing 
follow-up should maintained the culture of examination update. 
More so the analysis result showed that tender age were having the 
highest contamination with the virus as a result of ignorant about 
the virus.

Recommendation
Base on the results of findings, I recommend both the gender 

to be committed in reducing and bringing to an end of the matter. 
Patient therefore must be serious with regular update for their 
laboratory examination. However victims with the virus should 
shorn all form of stigmatization form the society because is a 
common phenomenon that should be expected from the general 
public. Government should make used of Ministry of Education in 
Nigeria to include about terrible syndrome like HIV/AIDS in to the 
curriculum system of education as well as prevention. Governmental 
and non-governmental body played a vital role indeed. This effort 
should tackled be young reduction, it should be effected towards 
preventing feature coming generation with contamination of the 
virus in Nigeria.
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