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ABSTRACT

Tuberculosis ranks as the second leading causesathdfrom an infectious disease worldwide, after ftuman
immunodeficiency virus. With more than two millioases of tuberculosis, India remains on top in libe of
countries carrying high burden of the disease.Nomgpliance to treatment is a problem in TB managérasmwith
other long termillnesses. Non- compliance to treatimleads to a major impediment to effective tublesis
chemotherapy worldwide. A multi stratified study sweonducted among 204 newly diagnosed pulmonary
tuberculosis and extra pulmonary tuberculosis p#eA structured questionnaire was used to colilgfcrmation
on basic socio-demographic data, Type of TB, farhilstory of disease, socio-economic status etc.ioSoc
demographic data was summarized as frequencieparaentages. Logistic regression analysis was pewd to
determine potential risk factors among patients wmpleted treatment compared to those who detaditten
treatment. Out of 204 TB patients, 87.3% complétedr treatment and 12.7% lost to follow up durimgatment
regime. Univariate logistics regression reveale@ #ignificant association of default with occupatiemoking,
alcohol consumption, marital status and socio-ecenitostatus. It has been found that although medgiare
provided free of cost,but there are many disabfangjors such as low socio-economic status, fahaibjlities and
burden of losing income from work on male patieviigch contribute to lost to follow up during treatmt.

Keywords: Pulmonary Tuberculosis,Extra-pulmonary Tuberculasist to follow up,Socio-economic status.

INTRODUCTION

Tuberculosis (TB) is a major public health problglobally. It causes ill-health among millions ofgpdée each year
and ranks as the second leading cause of death &ominfectious disease worldwide, after the human
immunodeficiency virus (HIV). In 2013, there wene astimated 9.0 million incident cases of TB arfd rillion
people died from the disease worldwide. Among taesaths there were an estimated 210000 from MDR4&l'B,
relatively high total compared with 480 000 incitlerses of MDR-TB.With more than two million casafs
tuberculosis, India remains on top in the list ofistries carrying high burden of the diséds&he therapeutic
regime given under direct observation as recomntkbgieNorld Health Organisation (WHO) for global EBntrol

is accepted worldwidd. Direct observation and regular home visits byatireent providers are provisions to
increase treatment completion under Direct Obsemwatreatment Short course(DOTS). Based on DOT&egly,
India’s revised national tuberculosis control pamg(RNTCP) was launched in 1987India is currently the second
largest DOTS provider in the woltf®

TB is a disease that is widespread and closelycased with poverty.Poverty and urbanization crehte perfect
conditions for its transmission. Urbanization leadshigher population densities, crowded living ditiens, and
increased mobility among migrants seeking temporaoyk. TB transmission is attributed to crowdediniy
conditions such as slum housing that favour airedransmission. Indeed, poor and inadequate veaotilhas been
shown to be one of the factors responsible foretimergence of multi drug resistant TB (MDR-TB)Along with
poor housing quality, crowding, poor air qualitithin homes as a result of inadequate ventilatiow the presence
of mould, dampness and smoke contribute to incrdasth the likelihood of exposure to Mycobacterium
tuberculosis and progression to dis€age
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The chronic nature of TB demands that two or manelk of drugs are taken for periods ranging betwe&and 12
months, depending on the treatment regimen. Becafighis, motivation to complete treatment flucestin
intensity, and loss of follow up may be consideatanany stages during treatment. Thus the mostudiifftask in
TB control is to persuade patients to take theirgdrregularly and for the required durattdn Obtaining high
compliance levels in the population under treatniergven more important to a community’s welfarefiading

new cases. Non-compliance to treatment is a pnoliteTB management as with other long term illnesSée
problem of poor compliance among TB patients wasgaized more than 50 years ago, and globallyastenmated
that only 50% of TB patients are successfully gd&¥. Non- compliance to treatment leads to a majoreidipent
to effective tuberculosis chemotherapy worlditlend places at risk the health of the individutidsjr family and
the wider community, as well as wasting health ueses™®!.

Treatment behaviour is influenced by many factaishsas prolonged duration of treatment, the neednidtiple
drugs, socio-economic factors and drug toxicitycpived health benefits and subjective experieridéness! 8],
Previous research reported travel expenses, travédi treatment centres, male sex, poor patieotrimition and
communication, alcoholism and homelessness as thgrndeterminants of non-compliance to anti TB
treatmerft2Y Thys, non-compliance to treatment by TB patiésta complex and multifaceted behavioural
issue that needs to be understood H&tter

Incomplete anti tuberculosis treatment (ATT) resitt increased transmission rates of the tubermtdlh delay in
sputum conversion to smear-negative, morbidity, tality and eventually rise cost to the TB control
programme?®. It is the reason for the emergence of multi desjstant strains of TB bacillus that emerged @ th
early 1990s, extensively drug resistant strainsrgettin 2006 and now totally drug resistant strangerged in
2012 in Indi&'. Its management and treatment is very difficuldl @xpensive thus over stretching the already
strained resources for TB control in most develgpiountrie$*. Therefore, the present study is embarked to
identify the risk factors associated with lostatidw up during treatment among TB patients treateder DOTS.

MATERIALS AND METHODS

Study Area

The study was conducted amongst the newly diagné&sdchonary tuberculosis (PTB) and Extra pulmonary
tuberculosis (EPTB) patients who were enrolled uiRIeTCP DOTS programme of Kingsway Camp Chest @entr
(KCC) - defined area from the North-West zone oftidéThe data was collected from March 2013 to Sefiter
2014.

DOTS under Revised National Tuberculosis Controiglxamme are an integral part of the public healten in
India. TB diagnostic services and treatments amviged free of cost at DOTS centres, TB dispensasied
hospitals run by government. When a patient isrtbagd with TB, he/she is referred to the DOTS eedwsest to
his/her residence. At the DOTS centre, the patiemegistereda treatment card and a patient identity card are
developed. The treatment card contains informatiorpatient’s demographic, treatment history; datesociated
with current DOTS treatment and are maintainetha@tDOTS centre. The patient identity card contaifamation

on patient’s current treatment and is carried lyghtient. It is updated by the DOTS centre stifter a positive
diagnosis of TB both pulmonary and extra-pulmonérg, patient is categorized to receive a particdfag regimen
(Category I, 11, or IV) based on the results ofdedtory diagnosis and past history of TB. All theee categories of
treatment consist of two phases of treatment: sitenand continuous phases. During the intensivas@hthe
patient comes to the DOTS centre three times a veeekreceives drugs under direct supervision. Qutire
continuous phase, the patient comes to the DOT8ecemce a weekreceives one dose under supervision and
carries home the remaining doses for the week. dtfmve process is continued until the end of thetrment
regimen.

Study Design and Data collection

A multi stratified study was conducted among 20dIa@B patients enrolled in Category- | of the traant regime.
The age group of the study cohort was 18-50 ydarsthe present study the data was collected wihiveek of
starting their treatment and then followed up twicging treatment period i.e. at the end of intemgihase and in
the last week of continuation phase (end of treatjn€&or the present investigation patients wha todollow up
formed the cases, while those who completed treasttmeade up the control group. Out of 204 patied@®,1
completed their treatment and 26 lost to followduping treatment. As per World Health Organisatiefinition of
lost to follow up is defined as "A TB patient whoseatment was interrupted for 2 consecutive moothsiore”
and treatment completed as”A TB patient who congpléteatment without evidence of failure but withracord to
show that sputum smear or culture results in teert@onth of treatment and on at least one previcgasion were
negative, either because tests were not done aubecesults are unavailabfé”
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A structured questionnaire was used to collectrimfdion on basic socio-demographic data, type of fEily

history of disease, socio-economic status etc. @ddster and treatment cards of patients were redeat each
follow upfor treatment details such as drug regtyanumber of doses taken by the patients and timkest to

follow up were obtained from treatment cards.

The inclusion criterion for the present study weesvly diagnosed cases of PTB and EPTB taking treatmnder
category | of the RNTCP. The patients were exclutlétey came under any of the following criteriopsegnancy,
known HIV positive status or AIDS patients, had aative or chronic disease, or those who were @en@btomply.

The purpose and procedure of the study was explaioeall the patients prior to data collection advritten
consent was obtained from each patient who voluetefor the study. The study protocol was duly appd by the
institutional ethical clearance committee.

Data was entered and analysed using the SPSSla@n/e8acio-demographic data was summarized as drezigis
and percentages. Logistic regression analysis wdermed to determine potential risk factors ampatients who
completed treatment compared to those who defaditted treatment. A p<0.05 was considered as Stlbt

significant.

RESULTS

Tabe 1. Baseline characteristics of the study popation

Type of TB Treatment completed Lost to follow le
N (%) N (%)
PTB 119 (66.90) 19 (33.10
EPTB 59 (73.10) 7 (26.90
Total 178 (87.3) 26 (12.7)

As shown in Tablel. the study cohort consisted @ 2B patients, out of which 178(87.3%) complethdirt
treatment and 26 (12.7%) lost to follow up. Amdhg TB patients who completed their treatment, (609%)
had pulmonary TB and 59 (73%) had extra-pulmonay Among the lost to follow up cases 19 (33.1% fenafd
from pulmonary TB, and 7(26.9%) had extra-pulmonBBy

Table 2. Socio —demographic characteristics of th&udy population

VARIABLES N (%
SEX
Male 133 55.4
Female 91 4416
Age
18-30 years 151 74
31-50 years 53 26
Mean+SD 269 84
Marital status
Unmarried 116 56.9
Married 88 43.1
Members in household
<5 110 53.9
>5 94 46.1
Occupation
Unemployed 138 6716
(including students and housewives)
Self-employed/Daily wager 32 15)7
Job 34 167
Education
Higher secondary and above 129 6324
Primary 29 14.2
llliterates 46 22.5
Alcohol consumption status
Yes 44 21.6
No 160 78.4
Smoking status
Yes a7 23
No 157 77
Family History of TB
Yes 94 46.1
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Table 2. presents the socio-demographic charatitsrisf the study cohort. Descriptive analysisha tnvestigated
cohort shows that 151(74%) were in their most eotoally productive age group. More than half 133¢35)
were males,116 (56.9%) were married. Almost twodthi38(67.6) were unemployed and had secondarhiger

education.

Smokers were 47 (23%) and alcoholics were 44 (21L.64tients belonging to middle class socio econastatus
were 110(53.9%). Majority 181(88.7%) were livingtlivtheir families and 110 (53.9%) had a family sifdess

No 110 53.9
Socio-economic status
Middle class 110 46.1
Poor 94 53.9
Waiting time at health centre 119 583
<30 minutes 85 41.7
> 30 minutes
Living status
With family 181 88.7
Alone/with friends 23 11.3

than 5 members in a household. 94(46.1%) had dyfdmsiory of the disease.

Table 3. Univariate logistic regression analysis Ieen socio-demographic factors and defaulting

95% CI
VARIABLES OR Lower bound Upper bound p-value
SEX
Male 1.97 0.813 4.76 0.134
Female °0
Age
18-30 years 0.761 0.31 1.87 0.552
31-50 years 0
Marital status
Married 2.84 1.09 7.42 0.032
Unmarried 0
Members in household
<5 1.73 0.731 4.08 0.213
>5 Oa
Occupation
Unemployed 0.31 0.115 0.832 0.02
(including students and housewives)
Self-employed/Daily wager 0.75 0.228 2.47
Job °0
Education
Higher secondary and above 0.58 0.21 1.38 1950.
Primary 0.99 0.29 3.38 0.987
Illliterates 0
Alcohol consumption status
Yes 3.22 1.36 7.65 0.008
No 6]
Smoking status
Yes 2.38 0.1 5.68 0.05
No 6]
Family History of TB
Yes 0.84 0.37 1.93 0.68
No 6]
Socio-economic status
Middle class 0.4 0.17 0.95 0.04
Poor 0
Waiting time at health centre
<30 minutes 1.76 0.77 4.02 0.181
> 30 minutes 0
Living status
With family 0.97 0.27 3.53 0.964
Alone/withfriends 0

Univariate analysis of these factors as shown Mliet8, revealed the significant association of difavith

occupation, smoking, alcohol consumption, maritafus and socio-economic status.

It was shown that patient who were employed in jabd those who were self-employed were likely teeha.2
times and 2.4 more risk of lost to follow up tlthnse who were unemployed. Similarly smokers andtallics had
3.2 and 2.4 times increased risk of being non-c@nplto treatment as compared to non-smokers amd no
alcoholics. Patients belonging to poor socio ecdnatatus had 2.5 times high risk of leaving thesatment in
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between in comparison to middle class patientsrigidupatients were 2.8 times more likely to b&t ko follow up
than unmarried ones. However no significant associzhad been shown by sex, age, education, ligtagus,
waiting time at health centre, and members in hooisewith lost to follow up in treatment.

Table 4. Factor loadings of principal component anlgsis with varimax rotation

Variables Component
1 2 3 4
Age 0.55
Sex 0.825
Marital status -0.67
Livingstatus -0.43
Smoking status 0.681

Alcohol consumption status|  0.784

Waiting timeat health centrg 0.91

Family history of TB 0.734

Socio-economic status 0.64

No.of members in household -0.66

Occupation -0.54

Education 0.796
Variance 20.29 1571 1192 8.98

Kaiser-Meyer-Olkin Measure of Sampling Adequac48.
Bartlett's Test of Sphericity p<0.01, Cumulati’e56.9

Table 4. shows the clustering of socio-demograpttiaracteristics of TB patients. The Kaiser-MeyékH®
statistic, a measure of sampling adequacy (KMO-2).fddicated that the pattern of correlations isqadate and
factor analysis would yield distinct and reliablctors. Significant Bartlett’s test for spheric{g0.001) reveals
existence of relationship between the variabletuded in the factor analysis and acceptability agtér model.
According to the criterion of an eigenvalue gredtem 1.0, four factors were extracted in the evgitry factor
analysis. The cumulative percent of variance actliby these three factors was 56.9%. For eachrfadriables
with factor loading greater than 0.4 were retaiimethe model.

Factor 1 consisted of variables like Sex, livingtss, smoking alcohol and occupation and largexiqgation of total
variance (20.29%). Factor 2 comprised of age, mlasiiatus, socio-economic status and education ¥WtA1%
variance. Family history of TB and number of menskierhousehold characterize the factor 3 and exgthl1.2%
of the variance. Factor 4 consisted of waiting tahé@ealth centre with 8.9% variancein the model.

DISCUSSION

World Health Organisation places high emphasis aiexing high compliance levels than finding nevee®>.
Non-compliance increases the likelihood of deveigpmulti-drug resistance TB (MDR-TB) and extremegir
resistant TB (XDR-TB). This will further increadeetburden of a disease that is already very grehirewreases the
costs of its managem

The present study has documented a lost to follpwate of 12.7%. This finding is comparable to othdies
conducted in Mumbai, Indfd and Nepai”where the non-compliance rates were 16% and 16esectively.
Previous investigations conducted worldwide amaoaiiepts receiving DOTS treatment had reported mitreence
rates ranging from 5% in Malalifto 29.8% in Zambi&.

In the context of published literature, our stuthdings are in line with some and inconsistent vathers. Among

demographic factors, it was found that gender, teal no. of members in household and educatiore wet risk
factors of non-compliance. This finding is in linéth many other studi€§FHE2,
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Logistic regression analysis in search for factsttengly associated with default revealed that makhstatus,
occupation, smoking, alcoholism and poor socio-eata status act as potential risk factors.

Patients who were married had a higher risk of tosbllow up compared to those who were singlepdssible
explanation could be family responsibility and asated lack of money and time which may have reduteir
attention to health care. Our finding is contranstudies in Keny#'and Chin&*where patients who were singles
had higher risk of defaulting compared to patiemt® were married. However, our finding is similara study in
Bangalore, Indi&?and Benin city,Nigeri&’which indicated a statistically significant assticia between patients
who were married and lost to follow up.

A significant effect of being employed on patientempliance was found, corroborating the finding§©®oyle et
al®. He reported that non-compliant patients were rfikedy to be workers. This was attributed to thetfthat the
travelling time for an employed patient represemtime absent from work. Coupled with the fact thatne
employers may not take kindly to the frequent Ipegiods during which TB patients need to attendthdacilities
for treatment, means that long-term treatments ssdhat for TB may pose huge problems for suctvidhaalg?®In
the present study, the possible explanation for-cmmpliance among employed patients could be becthey
belonged to lower socio-economic strata and thegwee sole bread earning members of their fantilgse factors
may put a lot of stress on them, to the extent disatoon as they begin to feel better, they witlose to return to
work to continue to providefor their families. Howves, in the present study females and studentstitues
majorityof unemployed group, due to time availabtego to DOTS centre to take doses on proper time,
unemployed patients were more towards complying tié treatment. However a study done by Gopi it buth
India found no association between treatment canpé and employment stdfs

Most of the patients in the studied population wads® poor and this makes it difficult for thematiford the cost of
transport and other essential needs during thémesd. For such patients, motivation to continu¢hvifeatment
decreases over time and the moment they begineansgrovement in their condition, lost to follow digpm
treatment was the most appealing option. Similaeokations were shown in a Ghanian sttty

We had found alcohol consumption during the treatnperiod to be a risk factor for non- compliangéécohol
consumption is extremely predominant among loweicseconomic class individuals in Delhi and comiirveith
deprivation of adequate nutrition is likely to lefmdsevere reactions like vomiting and nausea, pinasoting non-
compliance to TB treatment among patients. Anoglessible explanation could be the improvement ie®health
status as they progress through the phases ofeBBrient. It is likely that as patients take longertreatment, they
may revert back to their drinking habits possibgcause they feel their health status had improgedpaosed to
those who have just started.

Our results were consistent with previous invesiige. Alcoholism had been reported as a signifidantor of
patient non-compliance among tuberculosis patiestgsiving DOTS treatment in Mumbai, Initaand Denver,
USAP. Innovative strategies are urgently needed foragamy this problem.There is immense need for cantis,
effective and reinforcing health education to tlaignt and his family. Male alcoholics need to bertseled and
repeatedly motivated from the starting of the tirent. Time and efforts should be invested duriegtinent as
these factors could easily be identified withoudiidnal input&?.

Smoking was also found to be positively associatghl lost to follow, among newly diagnosed patie#ssimilar
finding was observed among TB patients receivirgdard TB regimen in Mumbai, Inéi8, Saudi Arabi§®and
among TB patients receiving DOTS therapy in New kr@ity, USA . None of the previous studies have
suggested a possible reason why smoking was palgithesociated with lost to follow up during theatment.

Our study findings revealed that waiting time altte centre and living status did not had a sigaift association
with non-compliance. These findings were in agregmeith a Ghanaian stuffand an Indian study.This
conflicts results from other studies that showeghificant associatioff$?. It is thus possible that although this
may be an important factor among this populatiomt, Wwe did not had sufficient sample size to detmay
association.

Four factors extracted from principal componentsia showed that variables in each clusters geglinked with
each other and cumulatively affects treatment c@mpé. So rather than considering them as an imdksé factors
these should be treated in a nested way. Howewuethefr studies with different research design neede
conducted to explore interwoven relationship betwiaetors which hinders compliance to the treatment
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CONCLUSION

This study has demonstrated few of the factors wihidluence lost to follow up in TB treatment. Adiligh
medicines are provided free, the burden of costrdagel to the treatment facility can be a disablfagtor in
completing treatment. In congruence with this, lkeeegio-economic status, family liabilities and bemdof losing
income from work on male patients contribute to -compliance. Improved education for patients, tli@milies
and the general population may improve compliarefective solutions addressing travel related comge
modification of lifestyle behaviours and emphagizon motivating patients to come to the DOTS cettdreeceive
therapy are essential to treatment completion armid@hgatients in an urban setting like Delhi, India.
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