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Abstract

Aims: To establish various factors that affect TB treatment adherence over time.

Design/Setting: Semi-structured questionnaire. All newly diagnosed cases of TB at Bethamia Hospital,
Sialkot were interviewed at the beginning of treatment, one month of therapy and at the end of
intensive phase. Results: Perception of TB as a stigmatising disease was found related to early
defaulting and to a lesser degree to late defaulting. Knowledge of TB in itself did not have a clear
impact on defaulting, but the attitude towards interruption of treatment did. The strongest risk factor is
irregularity of dt’ug intake and appointment keeping.

Conclusion: Strategies to improve treatment adherence should concentrate on methods to iticrease
patient’s motivation for treatment (JPMA 51:3; 2001).

Introduction

Low adherence to the treatment regimen has been recognized as a major threat for tuberculosis (TB)
control programl. A successful treatment plan consists of the daily intake of a combination of drugs for
a period of 6 to 9 months. TB patients obviously face many constraints in order to adhere to this
treatment. To gain a better understanding of the process of treatment adherence it is necessary to
identify its determination factors and especially those that are vulnerable to change. The majority of
studies have concentrated on socio economic factors such as age, gender, education, occupation, travel
distance or knowledge of TBZ?. Other important behavioural factors described in more recent health
behaviour models®’ such as intention to comply; perceived barriers to TB treatment; attitudes towards
the treatment and social support, are often overlooked. TB is a major cause of ill health in Pakistan®.
Several studies documented the problem of low treatment adherence’ !!. Others have shown that

behavioural factors'?, including social stigmaB, contribute to non-adherence.

This study was carried out in Bethania Hospital (BH), Sialkot. Annually, approximately 1000 TB
patients receive treatment in BH!4. Newly diagnosed sputum positive cases receive daily four drugs
during the intensive phase (2 months) followed by two drugs daily for the continuation phase (6
nionths)!. To ensure treatment supervision during the intensive phase, hospitalisation was
recommended for all sputum positive cases. The study amied to understand the barriers and problem
areas in TB treatment compliance. An attempt was made to identify the dynamics of the risk factors in
the intensive and continuation phases of treatment.

Patients and Methods

Risk factors for defaulting were assessed through semi-structured interviews. For each patient
information was collected at the start of the treatment (TO), after one-month (T1) and at the end of the
intensive phase (T2). Questions were based on previous qualitativel3,15 and quantitative studies16.
Questionnaires were pretested and adapted where necessary. All participants gave their informed oral
consent voluntarily.



Variables Measured

Intention to comply was measured by the question “Are you confident you will finish the entire
treatment” and recorded on a 1-5-point scale(TO-T1-T2)11. Perceived barriers were measured at
different points in time (TO-T1T2). To assess the attitude towards the curability of TB, patients were
asked to give their opinion on six statements on a 1-5-point scale (TO-T1-T2). Perceived stigmatisation
score was measured by the sum of patient’s agreement on seven statements (T0-T2).

Subjective social control was measured through two questions on a 1-5-point scale. Patients were first
asked to what extent they believed their family, relatives or friends were convinced that they should
comply with the TB treatmand secondly how strongly this opinion would affect their own decision to
comply (TO-T1-T2).

Social support was assessed by several questions concerning the financial and material support
(bringing food to the hospital, looking after the children, helping in the fields) given to the patient (T1-
T2). For OPD patients, regular drug intake was assessed twice (T1-T7) by the question “Did you ever
forget to take your drugs?”.

Regularity of the treatment: A regular patient was defined as a patient who was never more than 2 days
late for a check-up appointment in the intensive or for more than 7 days in the continuation phase.
Assessment of knowledge of TB consisted of questions concerning the transmission of TB (T0-T2) and
the duration of treatment (TO-T1-T2). The attitude towards treatment adherence was measured by
askiiig patients to indicate their agreement, on a 5 point scale, with the statement: “Do you believe that
stopping your treatment before completing the full course will be harmless or harmful to your health?”
(T1-T2).

Demographic profile included age, gender, tehsil of residence and marital status. Socio-economic status
was measured by schooling (none, primary, or higher); #persons in the family; dependency ratio
(#persons in the family! #persons economically active), occupation and whether the patient was the
sole breadwinner). The outcome parameter was defaulting. A defaulter was defined as a patient who
interrupted treatment for more than two consecutive months. Patients who defaulted in the intensive
treatment phase were defined as “early defaulters"; those who defaulted during the continuation
treatment phase as “late defaulter”.

Data Analysis

Data were analysed by SPSS-plus software. Risk factors of patients’ defaulting were assessed in two
strata:

the intensive phase and the continuation phase for those who had completed the inteiisive phase. The
relative risk of defaulting was used as the parameter of association; the alpha error was put at a 0.05
level. Throughout the study, bilateral hypotheses were tested. The association were tested through t-test

for equality of means, X test of association and X2 test of linear trend; 95% confidence intervals (CI)
around the rate ratios (RR,) are given.

Results

Study Population

Six hundred and fill three sputum positive TB cases were diagnosed between September 1996 and
October 1997 at BH. The criteria for eligibility was that the patients had to be 15 years or older, not
critically i1l and the follow-up to the treatment carried out in BH. Patients who died (47) or were
transferred out (15) or failures (8) were eliminated from the study. Fourteen initial interviews were
missed (2.5%) and 3 patients refused to be interviewed, the remaining 563 patients constitute the study
population.

Of 563 patients 44% were females and 56% males. More than 70% of the patients were between 15-45
years. The educational level was very low; half of the patients had not received any form of education.



This was even more so for women of whom only one third had had any schooling at all. The majority
(73%) of patients were residents of Sialkot district. Almost all patients (90%) accepted hospital
admission initially but only 54% completed the full two months of supervised treatment in the hospital.
Overall 433 (77%) complied with the entire treatment course and 130 (23%) defaulted.
Defaulters in intensive treatment phase (Early defaulters)
Sixty patients defaulted during the intensive treatment phase. They were somewhat older (35.5 vs. 30.0
years median age) than compliant patients and contained 1.5 times more males than females. Patients
living outside Sialkot district defaulted two times more than those living in the district did (RR=2.3: CI:
1.5; 3.7). Illiterate patients had a higher risk of defaulting (RR=1.8; Cl: 1.1; 3.0) compared to literate
patients. Single patients had half the defaulter rate (6.1%) than married patients (12.6%), while those
widowed, separated or divorced had the highest rate (14.3%). No significant differences were found for
other socio-economic indicators.

Table 1. Cognitive and emotional factors affecting early defaulting (n=563).

I actor Modahes Yodefaulters (n)  RR (95%C1) p-value
Conhidence in himishine - L.ow 286 6/21 131.6:7.0 00019%
reatment - Medium 14.3 18/126 1.7 1.0:2.8

- theh 87 36/416 |
\cceptance for [DOY] - 258 16/62 29 1850 O OO0
Hospitahisation -Yes 88 44/501 I
Seore Stratum Mean Score
Perceved shgma of TB - Early defaulters  25.7 (+6.1) . 0.0030%*
- Comphant pts 234 (+5.6)
* Mantel-Haenszel test tor hinear association

#+ Pcarson chi-square
** T-test tor equahity of Mcans

Table 1 summarises factors significantly aftecting early defaulting. At the start of treatment, three
quarters of the patients felt very confident they would finish the entire treatment course. Those who
expressed less confidence in their ability to conform to the treatment requirements had a higher risk of
early defaulting. Low confidence was related to a lower belief in the curability of TB (P=0.024).

Early defaulter rates were three times higher in patients who rejected hospitalisatior.. They perceived
more constraints (mean score 15.5 +5.0 vs 13.5 +4.1; p=0.002) and had a more negative image of TB
(stigmatisation score 25.2 £6.6 vs 23.4 +5.5 :p=0.02). Many patients perceived TB to be a stigmatising
disease. The majority agreed that “one should avoid talking to others about one’s disease”. They clearly
felt that their friends and relatives should not know they had TB. Half of them believed “113 has life
long consequences” and a quarter felt “it is difficult to earn a living after recovering from TB”. Early
defaulters felt stronger about the stigma. This was mainly because considerably more defaulters felt
“TB in the family to be a disgrace” and “friends desert you when you have TB”. Initial knowledge of
TB and ‘TB treatment did not differ significantly between defaulters and non-defaulters. Almost all
patients were aware they had TB. Only one in three patients knew the correct duration of the treatment
and only one out of four how TB is transmitted.

Defaulters anticipated more obstacles to the treatment than compliant patients did (Table 2).



Table 2. Early defaulting in function of perceived constraints at onset of treament (n=563).

Constraints for treatment %o of carly defaulters in stratum (n) p-value
Strongly agrees + agrees Does not agree

Long trecatment 1s fnghtening 25.0%(728) 13.6% (9/66) 9 4% (44/469) 0.0086*

Regular visits to the doctor difficult 34 0% (17/50) 1. 7% (11/94) 7.6% (32/419) 0.0000*

Daily intake medicine difTicult 18.8% (24/128) Q8% (167164) T.4% (20271 0001

Daily life strongly affected 15.5% (29/187) 1.7% (167208) B.9% (15/168) n032"e

Cost of treatment insuperable 23 4% (15/64) 10.9% (19/175) 8.0% (26/324) 0.0010*

*Mantel-Haenszel test for lincar association

**Pearson chi-square

The regular visits to the doctor, long treatment and cost of the treatment were the most important
constraints. A significantly negative correlation was observed between the motivation for the treatment

and perceived barriers (rp=0.29: p<0.0001 )iii.

Second month defaulters
Thirty early defaulters were interviewed at T1, three inter-views were missed. Six interviews of

compliant patients were also missed. After one month of treatment, almost all patients felt their health
had improved. The few, who did not, had a seven times higher risk of defaulting in the following month
(RR=7.2: 95% CI: 3.0; 17.2). Low confidence in finishing the treatment quadrupled that risk (RR=4.0;
95% CI: 2.0; 8.0). In addition, patients who were not convinced of the harmful effects of discontinuing
treatment had twice the risk of defaulting in the following month.

The importance of social support became evident during the second interview (Table 3).

Table 3. The role of family support in second month of treatment (n=527).

Family support Modalitics % defaulters (n)  RR (95% (1) p-value

Encouragement for - Low 33.3(4/12) 83.3(3.2:2]1.4)

treatment comphiance - Medium 7.1 (12/168) 1.8(0.8:37 D.0012*
-High 4.0 (14/347) I

Participation in family - Seldom 17 6 (6/34) 3.7(1.0,13.7)

life OPD patients (n=108) - Regular 105 (2/19) 20(04:11.2)  0.0667*
= Always 3.5 (3/55) I

Socal network is informed - FFew 7.1 (7/41) 29(09:92) 0.064)**

patient has TB (OPD; n=108)  -MosUAll 6.(4/67)

*Mantel-Haenszel test for lincar association

**'earson chi-square

Less encouragement from the family for the daily drug intake or for the continuation of treatment,
resulted in a higher risk for defaulting. For OPD patients, a link was observed between the degree of
social isolation and defaulter rates. Not surprising, those who seldom participated in family life or
whose friends ignored them, reported a higher stigma score (25,7+4. 6 vs 23.4+5.6). Equally, OPD
patients who concealed their disease from their environment had three times the risk of defaulting
compared to those who did not. Again, concealing the disease was linked to a significant stronger
perception of stigmatisation ( mean score 26.04+5.5 vs 22.74+5.4).



Defaulting during the continuation phase (Late defaulters) Of the 503 patients who complied with the
intensive treatment phase, 493 could be interviewed (12). Seventy patients defaulted in the continuation
phase, 63 of these were interviewed (90%). Only three interviews (0,7%) were missed out of the 433
compliant patients.

More late defaulters had no or only primary schooling: lived outside the coverage area and had a longer
history of illness (Table 4).

Table 4. Socio-economic factors related to defaulting in the contiuation phase (n=503).

Factor Modalities % defaulters (n)  RR (95% Cl)  p-value
Schooling - No schooling  17.8 (44/247) 2.7(1.4: 5.6) (1.0022*
- Primary 14.4 (18/1235) 22(1.0:4.9)
- Higher 6.1 (8/123)
Coverage area - No 19.8 (25/126) 1.7(1.1.2.6)  0.0266**
- Yes 11.9(45/377)
Duration of illness before - > 3 months 199 (40/201) 20(13:3.) 0.0002%*

consulting BH - < 3 months 9.9 (30/302)

*Mantel-Haenszel test for lincar association

**Pearson chi-square

The relation between schooling and defaulting was stronger i n women than in men: illiterate women
had a 3-1/2 times greater risk of defaulting than literate women (RR=3.4: CI:1.2;9.5); for men this was
only 1-1/2 times (RR=1.6:CI:0.9; 2.7). Remarkbly, none of the higher educated females defaulted.

At this stage of the treatment, 99% of the patients were receiving strong encouragement from their
family to comply with the full course. The financial support of the family became important in the
continuation phase and patients who had no financial support had thrice the risk for defaulting (Table
5).



Table 5. Risk factors of defaulting in the continuation phase, assessed at T2 (n=493).

Family support Maodalhities % Delaulters (n) RR (95% Cl)  p-value

Financial support from family - No 321 (928) 2R(1.5.49)  00016**
- Yis 11.6 (54/465)

Material assistance from social net work « None 16.7 (11/66) 21010 46)
- Low 14.7 (40/273) 1.9¢1.0 15 00329+
- High TR(12/154) |

Cogmitive laclors Modalily % Defaulters (n) RR (95% Cl) p=valug

Correct knowledge ol the cause of TH - No 15.2 (42/277) 1601.0, 2.6) {1.07%*
- Yes 4.7 (217216)

Correct knowledge of tremtment duration - No 1L (13117) 0.8 (D5 L3) 0.53**
- Yes 13,3 (30/376)

Fmotional Factors Modality Mean Score (S13) . p-value

Perceved stigma - Defaulters 15.1 {£3.9) - 00124

(partial score) - Compliant 139 (+3.6) .

*Mantel-1Haenszel west for hinear association
FEPearson chi-square
A1 -test lor equahity of Means

Material assistance from the social network such as regular visits from family and friends, assistance
with the care of children, in the home, with the job or studies, contributed to compliance. After two
months of treatment, basic knowledge of TB improved substantially. The number of patients that
correctly stated the transmission mode of TB or the correct length of TB treatment doubled from 21%
to 44% and from 35% to 74% respectively. The effect of knowledge on treatment adherence was rather
negligible.

The perception on stigma related to TB had not drastically changed. Ninety percent of the TB patients
still agreed that “you should not talk to others about your disease”, 51% believed “TB to be a disgrace
to the family”. Late defaulters scored significantly higher on four statements. They feared that “even
best friends might desert them because they had TB”. More agreed that TB patients should hide their
disease for their family or for friends and believed that “TB patients will experience the consequences
of the disease for the rest of their life”.

Correct drug intake and regularity of treatment strongly related to a better treatment adherence (Table
6).



Table 6. Appointment kewping regular drug intake and late defaulting (n=493)

Treatment regularity Modality % Defaulters (n) RR (95% Cl)  p-value
[Forgot to take medicine - Yes 25.0 (6/24) 2.2¢1.0:4.7) 0.06*
(OPD. intensive phasc) - No 11.6(27/232)

Appomtments missed - Yes 31.0 (9/29) 29(1.5:5.7) 0.00]19**
(OPD, ntensive phase) - No 10.6 (24/227)

Irregular appointment - Yes 244 (58/238) 12.4(5.1:30.5) 0.0000**
Keepmg (whole treatment) - No 2 0 (5/255)

*Mantel-Haenszel test tor hinear association

**Pearson chi-square
If during the first two months of treatment OPD patients forgot to take their medicine, they had twice
the risk for defaulting. Those who were late for the scheduled appointment, even once, had 3-1/2 higher
defaulter rates as those who attended regularly. The relationship became even stronger if appointment
keeping during the whole treatment course is considered. In such cases, a patient who missed a single
appointment had more than twelve times the risk of defaulting compared to patients who kept the
scheduled dates.

Discussion

Different mechanisms influence treatment adherence behaviour over time. Motivation at the start of
treatment is an important predictor for early defaulting. Lack of confidence in the capability to finish
the full treatment course increases the likelihood for defaulting in the early weeks of treatment.
Motivation is easy to assess at the start of the treatment through a simple question like “How confident
are you that you will be able to finish the treatment course?”” However, motivation has to be understood
in the context of the constraints patients’ face in their every day life. The greater the anticipated barriers
at the start of treatment, the higher the risk for early defaulting. Early defaulters are also more reluctant

to accept the supervised treatment in hospital”.

The findings show that the family’s encouragement for the treatment is an essential element in the
intensive phase. As treatment advances, financial support from the family becomes increasingly
important. The financial burden of the TB treatment is difficult to overcome by the patient and his/her
nuclear family alone. To be able to fulfil the treatment requirements patients often iieed practical
assistance, such as help with the children, household, job or studies. Kinship institutions such as
biraderi are central to the social life in Pakistan. They provide, through a network of kinship, a support
mechanism. In case of illness, a person can count on the biraderi for moral, financial and practical

supportlg. As found elsewhere!' 2!, for TB patients this support is extremely important and positively
associated with an improved treatment adherence. Clearly, late defaulters receive less support from
their social network. They also feel more stigmatised.

Stigmatisation is reflected in the negative perceptions patients have about the disease'>?2. Even after



two months of treatment, the majority of patients still conceal their health problem from their
environment. Neither the interaction with the health care providers nor improvements in the patients’
condition could after the preconceived ideas of the social stigma.

Knowledge about transmission of TB and regimen duration is low at the start of treatment but improves

over time. The study confirms that better knowledge does not influence treatment adherence®’.

However, a careless attitude towards prematurely stopping the treatment dose. Apparently imparting
knowledge or an advice-giving approach is insufficient to motivate TB pat ients to adhere to the
treatment. Efforts should rather focus on providing support and enabling patients to overcome
treatment barriers.

One of the best predictors of adherence to the full treatment course is early compliance. Patients who
forget to take their drugs or who are late for their appointments, even once, have a high risk of
becoming defaulters. This corroborates the findings of a study carried out in Rawalpindi in which

irregular appointment keeping was the strongest predictor for subsequent defaulting®. This factor is
easy to assess and has a powerful operational value: patients who are from the start erratic in drug
intake and appointment keeping will need extra support and guidance.

Socio-economic status is often mentioned as an important predictor for treatment adherence. We only
found a slightly higher “early defaulter” rate in vulnerable groups such as widowed/separated patients.
The predictive value of geographical accessibility is apparent. Regular treatment follow-up beyond a
certain distance from the treatment centre seems to be very difficult. This problem can only be solved
once a network of conveniently located TB treatment centres becomes available.

The relationship between education and treatment adherence has been established before2.24, For
Pakistan, a country with a low female literacy rate25, it is important to report that in particular, female
education has a strong potive impact on treatment adherence.

Classical economic factors such as occupation, dependency ratio or being the sole breadwinner are not
related to treatment outcome. In the cultural context of the Pakistani “biraderi” support system,
financial and material support from the network is probably a more meaningful soclo-economic
indicator.
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