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Abstract: Highly active antiretroviral treatment is the life time atenent given for HIV/AIDS patients in order to reduce HIVatdd
mortality and morbidity. Even if, the treatment is given &dluce the HIV mortality the reason of lost to followup frone ttneatment
is unclear in most cases. The main objective of this studyalssto determine the followup status and associated fofddAART
treatment for HIV infected tuberculosis patients duringittollowup period. The study considered a retrospectivioct 254 HIV
infected tuberculosis patients whom age were 18 years amebabking HAART treatment at Jimma University specialittabpital
from February 2009 to July 2014. Chi-square test of asdoniand multinomial logistic regression were employed towrthe
associated factors and their effects on the followup stadtients taking HAART treatment. The result of the studyg functional
status, marital status, use of chat, use of smoking and usdcoliol were factors that have significant association WMfRART
treatment followup status of the patients. Furthermore ntlultinomial model showed baseline weigh, smoking statdsfanctional
status were factors that have significant effect for thetdefthe patients. For the transferring out of the patientsnother Hospital
from the HAART treatment unemployment was identified as aiant factor. Similarly,Functional status and smokitatiss were
the factors that have significant effects for the missingafuhe patients due to unknown reasons from the treatmesedan the
finding of the study having low base line weight, being in liddien functional status category group and smoking werdite risk
factors for the death of the patients from HAART treatmenhefiéas, being in working functional status category growgls the risk
of missing out due to unknown reasons from their treatmemthérmore, being unemployed work type was also the hidghfaistor
for the transferring out of the patients to another Hospiitath the highly active antiretroviral treatment at the stadea.

Keywords: Multinomial logistic model,HAART,Chi-square test,Oddgio

1 Introduction

1.1 Background of the study

HAART is a customized combination of different classes ofdinations that a physician prescribes based on such
factors as the patients viral load (how much virus is in treob), the particular strain of the virus, the CD4+ cell count
and other considerations. HAART can control viral loadagielg or preventing the onset of symptoms or progression to
AIDS, there by prolonging survival in people infected witHMf1]. It is a lifetime treatment given for HIV/AIDS
patients in order to suppress the progression of the diseiisdifferent mechanisms of action to treat the vir@k [

Globally rapid expansion and early access to HAART servitee resulted in a dramatic decrease in HIV-related
mortality and mobilityB]. However, the interaction between HIV and TB infectionbidirectional during the treatment.
This is due to HIV infection increases the risk of both prignand reactivation TB{,5]and this risk increases markedly
with advancing HIV diseasB[6].

Incidence of TB continues to decrease during the first 5 yeBHAART and so HAART may contribute more to
tuberculosis control in low-income countries than was fmesly estimated from short-term follow-up. Patients with
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advanced pretreatment immunodeficiency had persistertdigased risk of TB during HAART; this may reflect limited
capacity for immune restoration among such patights|

Even HAART is used to reduce HIV related mortalities and nidities reasons for defaulting from HAART were
unclear in most cases. Reasons given were loss of hope ircatiedi, lack of food, mental illness, holy water, no money
for transport, and other illness&§[ Taking hard drugs (cocaine, cannabis and IV drugs), eskeesllcohol consumption,
being bedridden, living outside Jimma town and having an Hégative or unknown HIV status partner were associated
with defaulting ART.The patients phase of life, drug rethfactors, and clinical stages were also another associated
factors for the lost to follow up from HAART].

1.2 Multinomial logistic model

In recent years, specialized statistical methods for aealycategorical data have increased, particularly foriegipbn
in biomedical science. Logistic regression model is alsorgrthe statistical tools that utilize the relationshipuesn
two or more variabled[(].

The multinomial logistic regression (MLR) is a generaliaatof the logistic regression for dichotomous response
variables. It can be extended to any number of categoridseafgsponse variable], 12,13,14]. At each combination of
the levels of the predictor variables, the MLR model assutingisthe outcomes of the categories of the response variable
have a multinomial distribution. In addition to the healttddife sciences, the MLR is used in econometrics, socioiogtr
and other fields of application for the prediction of probities of polytomous response variables as a function of afse
predictor variableq[q].

Previous studies conducted in Ethiopia addressed the lterfs(lost to follow up) from HAART treatment and
identified factors associated with defaulter. However diéa by itself has different categories such as missed Itovio
up due to unknown reasons, defaulted due to death and defadilte to transferring out to another hospital due to
various factors associated with the patients. Therefouelyghg factors associated with defaulter does not addtess
issues of specific category of the defaulter where as multiablogistic model are used to identify factors associated
with each category lost to follow of the treatment. Thatis,imodel associates determinant factors missing the falfpw
due to unknown reasons, died and transfer out to anotheitabspm HAART treatment.

In general, the main objective of this study was to identifgtbrs associated with HIV infected TB patient follow up
status of HAART treatment during the follow up period. Ttefdctors associated with missed from taking HAART, death
and transfer out to another hospital using the multinonoigistic model.

2 Materials and methods

2.1 Data source

The data for the study was obtained from Jimma UniversitycBized Hospital from HIV and TB outpatient Clinic,
South West of Ethiopia.HIV/TB co-infected patients who w&B years old and above who were on HAART between the
times of first February 2009 to first July 2014 were eligibletfee analysis. Among 856 total co-infected patients during
the time period 254 who fulfill the eligibility criteria wei@nsidered for the study.

2.2 Variables of the Sudy

The outcome variable considered for the study was the stétihe patient during the follow up period. The status of the
patient was the categorical covariate having four levelsretihe first level is active to HAART for patient currently on
HAART follow up till fist July 2014, the second level was midde follow up for patient missed from taking HAART due

to unknown reasons, the third level is died for patient nddsem taking HAART due to death whereas the forth level is
transferred out patient for the patient transferred ountatlzer hospital to take HAART. We have also considered affe
demographic and baseline clinical outcomes that we prapas@ssociate factors that predicts the status of the mtien
were given on table one below. Notice that WHO Clinical Stesgeategorical covariates having four levels according to
WHO. Where Stage | indicates asymptomatic disease, Stag#idhtes mild disease, Stage Il indicates advanced skisea
and Stage IV indicates severe disease in which the sevéiihealisease increases from Stage | to Stage IV. Functional
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Table 1: Independent variables considered for the study.

Variables Values of variables Type

Base line Age Years Continuous
Base line CD4 count cell counts per mm 3 Count
Baseline Weight Kilogram Continues
Marital status Single, married, separated, windowed and divor¢e@ategorical
Residence Rural and urban Categorical
Educational level Not educated, primary, secondary and tertiary | Categorical
Working time Par timer, working full time and un employed Categorical
Use of alcohol use and do not use Categorical
Smoking Smoker and non smoker Categorical
Use of soft drug Use and do not use Categorical
Type of tuberculosis| Pulmonary TB and extra pulmonary TB Categorical
WHO clinical stage | Stage LlIl,Ill and IV Categorical
Functional status Working, ambulatory and bed ridden Categorical
Religion Muslim, orthodox and protestant Categorical
Sex Female and male Categorical

Status of the patients is also categorical covariate witbetltategories where working functional status level igHose
patients who can able to work day to day while ambulatorygpasi are those patients who can able to work some time
but bedridden patients cannot able to work due to the dis#&¥skking time is also another categorical covariates with
four categorical groups part time worker who works part tifiod time worker; not working because of medical iliness
and unemployed who do not have work.

2.3 Methods of data analysis

In many medical and epidemiological the generalized limeadeling technique of multinomial logistic regression can
be used to model unordered categorical response varialies.model can be understood as a simple extension of
logistic regression that allows each category of an unediezsponse variable to be compared to an arbitrary referenc
category providing a number of logit regression models. #aby logistic regression model compares one dichotomy
(for example, passed-failed, died-survived, etc.) whetha multinomial logistic regression model compares a rermb
of dichotomies. This procedure outputs a number of logiggression models that make specific comparisons of the
response categories. When there are J categories of thensespariable, the model consistsbf 1 logit equations
which are fit simultaneously. Multinomial logistic regress is a technique that basically fits multiple logistic
regressions on a multi-category unordered response \@tlat has been dummy coded.

The main aim of this study also to apply the multinomial ltigisegression in which the outcome variable of the study
assumes four values. That is during the follow up time pett@dpatient may currently on taking the treatment, missed
the follow up due to unknown reasons, Transferred out torerdiospital or died during the follow up period which can
be expressed as follows:

For the patients who are currently on HAART

For the patients who missed the follow up

For the patients who transferred out to another Hospital
For the died patients

w NP+ o

WhereY; is the HAART treatment followup status of tfif8 patient. Therefore, the main aim of the study was to related
these out comes with covariates to determinant the fadtatsletermine the follow up status of patients who wherantaki
HAART at the study area. Before proceeding to the multindfogistic regression the chi-square test of associatiorewe
employed to explore the association between the responiséles and the predictors

2.3.1 Chi-square test of association

Chi-square test of association were employed to exploraskeciation between the follow up status of the patient and
different independent variables considered in the studyetased as an input for multinomial logistic regression. The
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hypothesis to be tested with chi-square test was null hygsihwhich states that the patient status on HAART treatment
and the independent categorical variables are independieme the test statistics to test this hypothesis was exgsess
follows:

r ¢ - N2
=3 ;T” ~ X(r-1)c-1)(a) 1)

Where;0jjis observed value ify,row andiycolumn where agjj = W’%%

which have chi-square distribution with (r-1)(c-1) degred freedom where r and ¢ are number of rows and columns
respectively. Moreover, it can be verified as there is anaaton if the computed chi-square value is greater than the
critical value of chi-square or if the computed probabilifiyobserving computed chi-square statistic value (p-Jakie
greater than the level of significance( alpha value).

2.3.2 Modeling the followup status HIV infected TB patietg#king HAART

After identifying the association between the HAART treatrstatus of the patients and independent covariates the
multinomial logistic regression were employed to identffg effects of independent variables on the status of gatien
HAART treatment. Therefore, foy;e{0,1,2,3} outcome variable having four categories observed for ngaddent
patients with p-explanatory variables to construct thetéog the multinomial case, the study considered patients
currently on HAART treatment as base level and all the lagjiessconstructed relative to it.

Letr; denote the multinomial probability of an observation fagfiin the jth category where ; i = 1, to find the
relationship between this probability and the p explanevariables, in multiple logistic regression model we exgrene
logit of i category as:

1 (X T
=X Bi 2

Wherefj = (B}, B2j -, Bpj) PxJ matrices of coefficients ang; is then; by p matrices of independent variables for j=

2,...,J whereas the probability of falling in'" category was given bym(Xj) = nk(Xj)exp(XjTBj and

N 1 _ . L
Ti(Xj) = S 2e0XTE) forj=1,2,...,J which simplified to

~—

log(

J

o ep(X]B)
m(X) = 1+ Ejzze(p(x-jrﬁj)

®3)

2.3.3 Model estimation techniques

LetY; = (Yi1,Yi2,...,¥i3)" be a J by 1 column vector of responses observation faitthmatient, with the corresponding J
by 1 column vector of probabilitieg = (751752, ..., 73)" then, the likelihood function is given by:

n
R i
1=

o CPIE) L eelE) L eetIA) @
il:l1+ijzzexp(XJTBJ) 1+yj2epX]Bj)" 14y exp(X]By)
The corresponding log-likelihood is then given by:
[(B) = 3 YaeP(X] By) + .+ yuep(X] By) = 3 10g(L+ 5 eXp(X]By) (5)
1= 1= =

The maximum likelihood method used to calculate maximumililitood estimate by using an iterative fitting process that
attempts to cycle through repetitions to find an answer.
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2.3.4 Adequacy test of the fitted model

The goodness of fit measures how the model describes thensspariable. Asses of fit is used to investigate how the
values predicted by the model closer to that of the obserahabs. Therefore, model adequacy test is the key issues
before proceeding to any inferences.

The Wald test: The Wald test was considered to test the significance oVidaal parameter in the estimated model
to identify whether the a given covariate have significaféatfon HAART treatment status of a patient or not. The fore
the wald test statistics was expresses as:

_ B _Noa1 6
SE(B)) 4 ©

Likelihood ratio tests: The likelihood ratio test was used to test for an adequatdfinodel is nested in the previous
model which is given by:

XER: 2(lfull _lcurrent) (7)

Where |lcurrent the log-likelihood of the current fitted model ahg; is the log-likelihood of the saturated model which is
approximately distributed witfy?

3 Results and Discussion

3.1 The followup status of the patients taking HAART treatment over 48 months visit

As can be observed from table two of number of patients visi#B months within six months interval among total 254
patients visited for the study only 126(49.61%) were activseHAART whereas 32(12.60%), 56(22.05%) and
40(15.75%) were the patients who left the follow up from th®ART due to death, missing due to unknown reasons and
transferring out to another Hospitals respectively.

Specifically, when we look at the trend of the patients overuisit of 48 months the number of patients active to
HAART were decreasing over the time visit of six months iaédrdue to death, missing and transferring out of the
patients to another Hospital. Even the number of missingbilte patients due to unknown reasons were decreasing over
the time still larger number of patients belongs to this gatg group in comparison with died and transferred out patie

group.

Table 2: The followup status the patients within six months visit
Timeinmonth  Activen (%) Diedn (%) Missedn (%) Transfer outn (%) Total n (%)

0 126(49.61)  32(12.60)  56(22.05) 40(15.75) 254(100.00)
6 100(64.10)  15(9.62) 24(15.38) 17(10.90) 156(100.00)
12 97(72.39) 9(6.72) 18(13.43) 10(7.46) 134(100.00)
18 79(75.24) 6(5.71) 13(12.38) 7(6.67) 105(100.00)
24 51(78.46) 3(4.62) 8(12.31) 3(4.62) 65(100.00)

30 31(72.09) 3(6.98) 7(16.28) 2(4.65) 43(100.00)

36 18(78.26) 1(4.35) 3(13.04) 1(4.35) 23(100.00)

42 7(77.78) 1(11.11) 1(11.11) 0(0.00) 9(100.00)

48 3(100.00) 0(0.00) 0(0.00) 0(0.00) 3(100.00)
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3.2 Baseline some demographic and clinical characteristics with the followup status of the patients

Table 3: Baseline covariates with current followup status of theques taking HAART treatment

Covariates Activen (%) Diedn (%) Missedn (%) Transfer outn (%) Total n (%)
Sex

Female 61(48.41) 14 (43.75) 24 (42.86) 16 (40.00) 115 (45.28
Male 65(51.59) 18(56.25) 32(57.14) 24(60.00) 139(54.72)
Religion

Muslim 43(34.13) 15(46.88) 17(30.36) 16(40.00) 91(35.83)
Orthodox 75(59.52) 15(46.88) 37(66.07) 19(47.50) 14618y.
Protestant 8(6.35) 2(6.25) 2(3.57) 5(12.50) 17(6.69)
Educational level

Not educated 26(20.63) 8(25.00) 13(23.21) 12(30.00) 5933
Primary 56(44.44) 14(43.75) 20(35.71) 18(45.00) 108(2p.5
Secondary 37(29.37) 8(25.00) 19(33.93) 6(15.00) 70(37.56
Tertiary 7(5.56) 2(6.25) 4(7.14) 4(10.00) 17(6.69)
Residence

Rural 21(16.67) 4(12.50) 7(12.50) 6(15.00) 38(14.96)
Urban 105(83.33) 28(87.50) 49(87.50) 34(85.00) 216(85.04
Marital status

Divorced 6(4.76) 2(6.25) 7(12.50) 6(15.00) 21(8.27)
Married 65(51.59) 12(37.50) 18(32.14) 16(40.00) 111(@B.7
Separated 8(6.35) 9(28.13) 10(17.86) 1(2.50) 28(11.02)
Single 33(26.19) 8(25.00) 19(33.93) 13(32.50) 73 (28.74)
Widowed 14(11.11) 1(3.13) 2 (3.57) 4 (10.00) 21(8.27)
Clinical stage

Stage-| 4(3.17) 0(0) 1(1.79) 3(7.14) 8(3.15)
Stage-I| 16(12.70) 2(6.25) 2(3.57) 3(7.14) 23(9.06)
Stage-lll 61(48.41) 14(43.75) 27(48.21) 21(50.00) 1234383
Stage-IV 45(35.71) 16(50.00) 26(46.43) 13(30.95) 10QH3p.
Functional status

Ambulatory 53(42.06) 13(40.63) 37(66.07) 23(57.50) 12684)
Bedridden 5(3.97) 9(28.13) 7(12.50) 5(12.50) 26(10.24)
Working 68(53.97) 10(31.25) 12(21.43) 12(30.00) 102(8p.1
Alcohol

No 91(72.22) 15(46.88) 28(50.00) 22(55.00) 156(61.42)
Yes 35(27.78) 17(53.13) 28(50.00) 18(45.00) 98(38.58)
Smoke

No 108(85.71) 17(53.13) 38(67.86) 29(72.50) 192(75.59)
Yes 18(14.29) 15(46.88) 18(32.14) 11(27.50) 62(24.41)
Type of TB

Extra pulmonary 60(47.62) 17(53.13) 25(44.64) 20(50.00) 22(48.03)
Pulmonary 66(52.38) 15(46.88) 31(55.36) 20(50.00) 132(H1
Working time

Not working 12(9.52) 1(3.13) 4(7.14) 1(2.50) 18(7.09)
Par timer 4(3.17) 1(3.13) 2(3.57) 1(2.50) 8(3.15)
Un employed 71(56.35) 21(65.63) 38(67.86) 32(80.00) 1852®
Full time worker 39(30.95) 9(28.13) 12(21.43) 6(15.00) X5H08)

As the baseline demographic and clinical characteristtalole 3 shows regarding the sex composition among the 254 co
infected patients 115(45.28%) were females where as 13&%) were males. Regarding status of the patients with sex
61(48.40%),14(43.8%),24(42.9%) and 16(40%) were activeéntly on HAART), missed to follow up due to unknown
reasons , died and transferred out to another Hospital &sniialcomparison with males category group.

Most of the co-infected patients were ambulatory (126(4%) where as 26(10.24%) of the were at bedridden
functional status and 102(40.16%) of the were at workingfiomal status category group at base line. When we look
over the status of the patients by their functional staty{@530%), 13(40.60%),37(66.10%) and 23(57.5%) were agctiv
missed, died and transferred out ambulatory functionalistgroup patients where as 5(4.00%),9(28.10%),7(12.50%)
and 5(12.50%) were active, missed, died and transferrethedridden functional status group patients in comparison
with working functional status group patient status.
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When we look over the baseline WHO clinical stage of the p&ief 123(48.30%) clinical stage Il patient group
61(48.40%), 14(43.80%),27(48.20%) and 21(52.5%) wereegcinissed, died and transferred out patients where as
among 8(3.15%) clinical stage | patient group 4(3.20%),@{®),1(1.80%), 3(7.50%), 8(3.15%) were active, missed,
died and transferred out patients which represents lagksraaller number of the co-infected patients in comparisiéim w
clinical stage Il and stage IV patients group respectively.

The baseline working time of the patients category desoripalso shows among the total co-infected patients
considered for the study 71(56.35%), 21(65.63%), 38(8%)382(80.00%) and 162(63.78%)of the patients were active
to HAART, died,missed the follow up and transferred out g of unemployed patient category group which
represents larger proportion of the remaining working toategory groups.

3.3 Association of base line covariates with followup status of the patients taking HAART treatment

As stated under the methodology part chi-square test of&tsm were employed to test the association of the caiegjor
covariates considered and follow up status of HAART treaiinod patients.Therefore, the test result of table 4 below
shows among ten categorical independent considered fasttitly only baseline functional status, marital status, use
of soft drug specially chat,smoking status and use of alceleoe significantly associated with status of the patients
to HAART treatment since the probability of observing largii-square test statistics (p-value) for these categbric
covariates were less that 5% level of significance.

Table 4: Chi-square test of association

covariates DF Chi-squarevalue p-value covariates DF Chi-squaretest p-value

sex 3 1.112 0.774 Marital status 12 30.401 0.002**,b
Functional status 6 33.385 0.000**  Residence 3 0.707 0.872
Clinical stage 9 10.651 .300b Drug 3 12.252 0.007**
Religion 6 6.846 .335b Smoking statue 3 17.774 0.000**
Educational level 9 6.249 0.715 Using alcohol 3 12.839 0005

NB:**Indicates significance at 5% level of significance

3.4 Determinant factors affecting the followup status of the patients taking HAART treatment

As can be observed from the estimated multinomial modelldiéta the estimated value of chi-square statistics (104.25)
with p-value (3.3133e-07) which is less 5% level of significa indicates the estimated over all model is significantly
different from zero whereas the description of the modesifodows:

As can be observed from the estimated multinomial logistidlet bedridden functional status group, weight and
separated marital status group have significant effect¥odegel of significance whereas unemployed and working full
time work type category group have significant effects at 18%&l of significance on the death of the co-infected
patients in comparison with patients currently taking HAAReatment. This study also confirms with Silashi
etal[16]which revealed bedridden functional status higher riskedith for HIV/TB co-infected patients whereas Deribe
etal[8]found being in bedridden functional status group was tighdi risk for the defaulting from HAART treatment

The estimated coefficient for the logit of death correspongdd bedridden functional status 2.114 indicates the logit
of death for bedridden functional status category group2va$4 in comparison with ambulatory functional status grou
patients whereas the estimated coefficient for smoker categroup 2.042 also indicates the logit of death among
smoker category group was 2.042 higher in comparison witheremoker group holding other variables constant.
Similarly, estimated coefficient for the logit of death @sponding to weight -0.058 which was negative also imphies t
logit of death patient was decreased by 0.058 with unit imenet of weight of a patient holding other variables constant
whereas estimated coefficient for unemployed patients @rdd98 also implies the logit of death among the
unemployed individuals was 2.198 higher in comparison withworking patients group due to medical iliness at 10%
level of significance.

The estimated logit for the missed patients due to unknoasars from HAART showed working functional status
group, smoker group, windowed marital status group havafgignt effects at 5% level of significance whereas tertiary
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educational level category, married marital status categod being in unemployed type of work of patients category
group have significant effects at 10% level of significance.

The estimated logit coefficients of missed patients coording to working functional status -1.457 indicates that
the logit of missing from HAART for working functional stegupatients group was lower by -1.457 in this category
group in comparison with ambulatory functional status guat8 category group where the estimated coefficient for
married marital status category -1.172 indicates the lofgitissing from HAART was lower by -1.172 for this category
group in comparison with divorced marital status groupgrdt at 10% level of significance. However, the estimated
coefficient for the logit of missed corresponding to smokatignts group 1.131 indicates the loti of missing was
1.131larger than that of none smoker patients group wenmmaistd coefficient for the windowed patients group -2.531
implies the logit of missing in this category group was -2 %8ver in comparison with divorced patients category group

Similarly, the estimated logit for the transferred out pats to another hospital showed that working functionaiista
group, unemployment type of work of patients have signifiearb% level of significance whereas only married marital
status category of patients have significant effects at H¥# bf significance.

The estimated logit coefficients for the transferring ouths# patients corresponding to working functional status
-1.003 indicates the logit of transferring out to anothesgital was -1.003 lower in this category group in comparison
with ambulatory patients group were the estimated coeffidier unemployed patients group 2.321 implies the logit of
transferring out to another Hospital was 2.321 higher ia tlaitegory group in comparison with patients group who were
not working due to medical illness Mbegi al[17]also found lost to followup from HAART treatment is highenang
unemployed patients group.

Table5: Estimated multinomial logistic model

covariates Died Missed Transferred out
Coeff(SE) P-value  Coeff(SE) P-value Coeff(SE) P-value
Intercept -2.027(1.816) 0.264 0.546(1.202) 0.649703 9@(¥552) 0.247

Functional status

ambulatory(Ref)

Bedridden 2.114(0.754)  0.00**  0.562(0.705) 0.424 0.94%@) 0.219
Working -0.527(0.526) 0.316 -1.457(0.421) 0.000**  -1.0D338) 0.0219**
Smoking status

None smoker(Ref)

Smoker 2.042(0.533)  0.000** 1.131(0.449) 0.012**  0.694@) 0.162
Educational level

Not educated(Ref)

Primary 0.079(0.594) 0.894 -0.255(0.497) 0.608412 -Q@884) 0.559
Secondary 0.105(0.680)  0.877 0.292(0.519) 0.574 -0.98549 0.109
Tertiary 1.785(1.123) 0.112 1.478(0.866)  0.087* 1.23%a) 0.163
Weight -0.058(0.027) 0.028** -0.029(0.019) 0.125 0.00220) 0.834
Marital status

Divorced(Ref)

Married 0.389(1.041) 0.708 -1.172(0.691) 0.0898*  -1.P2A13) 0.085*
Separated 2.619(1.150) 0.022** 0.615(0.822) 0.454 -{7e60) 0.162
Single 0.297(1.056) 0.778 -0.678(0.694) 0.328 -0.912@).7 0.209
Windowed -1.094(1.488) 0.462 -2.531(1.032) 0.014**  -B@901) 0.134
Working time

Not working(Ref)

Part timer 2.019(1.676) 0.228 1.224(1.149) 0.286 2.2808). 0.171
Unemployed 2.198(1.199) 0.066* 1.180(0.707)  0.095* 2(32122)  0.038**

Fullime working ~ 1.961(1.231) 0.111  0.857(0.765) 0.262  226(1.191)  0.303

LogLikelihood=-261.11,chisquare = 104.25(p.value = 33%-07**)
NB:** and *Indicates significance at 5% and 10% level of sfgi@ince respectively

3.4.1 Estimated odds ratio for the estimated multinomiadleio

The estimated odds ratios were used to explain how the oddslonging to specified category was larger of lower in
comparison with the reference category group in case ofgodtal covariates holding other covariates fixed or it
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Table 6: Estimated odd ratios of the estimated model

covariates Died Missed Transferred out

OR 95% confidence OR 95%confidence OR 95% confidence
Intercept 0.132 [0.004,4.628] 1.726 [0.164,18.213] 0.166/0.008,3.476]
Functional status
Ambulatory(Ref)
Bedridden 8.285 [1.889,36.329]** 1.755 [0.441,6.981] 685 [0.571,11.548]
Working 0.590 [0.211,1.654] 0.233 [0.102,0.531]** 0.367 1.108,1.701]**

Smoking status
None smoker(Ref)

Smoker 7.704  [2.709,21.909]**  3.099 [1.285,7.472]** 199 [0.758,5.253]

Educational level

Not educated(Ref)

Primary 1.082  [0.338,3.467] 0.775 [0.293,2.053] 0.750 288,1.973]

Secondary 1.111  [0.293,4.210] 1.339 [0.484,3.702] 0.3740.11P2,1.245]

Tertiary 5.958  [0.659,53.842] 4.384 [0.803,23.949]  3.434[0.608,19.402]
Weight 0.944  [0.896,0.994]** 0.971 [0.936,1.008] 1.004 .966,1.045]

Marital status

Divorced(Ref)

Married 1.476 [0.192,11.354] 0.310 [1.212,3.368] 0.294 .073,1.189]*

Separated 13.723 [1.441,130.703]** 1.849 [0.369,9.267] .17  [0.015,2.031]

Single 1.346  [0.170,10.663] 0.508 [0.130,1.979] 0.402 09@,1.667]

Windowed 0.335  [0.018,6.183] 0.080 [0.011,0.602]**  0.260[0.044,1.517]

Work type

Not working(Ref)

Par timer 7.532 [0.282,201.121] 3.402 [0.358,32.346] 0.12 [0.385,216.264]
Unemployed 9.006  [0.859,94.415]* 3.256 [0.814,13.018]*0.1B4 [1.129,91.840]*
Full time worker 7.106  [0.637,79.257] 2.356 [0.526,10558 3.408  [0.330,35.192]

NB: ** and * Indicates significance at 5% and 10% level of sfgriaince

explains how the odds in specified category was increasingeoreasing with a unit increment of the continuous
covariates holding other variables constant. Thereftieeptds of the estimated logistic coefficient were discubsed
under depending on table 6 as follows:

For the died estimated model the estimated odd ratio foritbéeln functional status category group 8.285 indicates
the odds of death of patients in this category group was 8i#&% that of ambulatory patients category groups were the
estimated odds for smokers category patients group 7.ddaites the odds of death among this category patients were
7.704 times that of none smoker patients groups. The e&tnadd for weight 0.944 indicates the odd of death was
decreased by 0.944 with a unit increase in base line weigti-@rfifected patients.

For the missed co-infected patients due to unknown reasenedtimated odd ration for working functional status
group patients 0.233 shows that the missing from the treatwiepatients category groups were 0.233 times that of
ambulatory functional status patients group whereas thima&t®d odd ratio for smoker patient category group 3.099
indicates the odds of missing from the treatment in thisgrategroup were 3.099 times larger than that of none smokers
patients category group. Similarly the estimated odd ratidertiary educational level category group 4.384 shdves t
odd ratio in this category group were 4.384 times larger thame educated educational level category group patients at
10% level of significance.

For the transferred out patients to another hospitals thma&®d odd ratio for working functional patients group
0.367 shows the odd ratio for this category group were 0.B6&st lower than that of ambulatory patients category group
whereas the estimated odd ratio for unemployed patieni84Ghows the odd of transferring out to another hospital for
this category group was 10.184 times larger than that ofahabt working patients group.

4 Conclusion

The study showed death of the patients were higher in beehifighctional status, smoker and separated marital status
group in comparison with ambulatory, none smoker and dewngatient group respectively and increase in baseline
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weight of the patients reduces the risk of death. Simildhlg,study revealed missing the followup due unknown reasons
were higher in smoker patients group in comparison with nemeker patients group and it was lower in working
functional status group in comparison with ambulatoryegrgtgroup at baseline. Whereas,transferring out of thepisti

to another Hospital were lower in working functional statfishe patients in comparison with ambulatory patient group
and it was higher in unemployment patient group in comparisith not working patients due to medical illness from
the HAART treatment followup at study area.
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