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ABSTRACT Over a period of 6 months the effect of home visits on compliance with directly observed
therapy, short course (DOTS), was studied on 480 new smear-positive tuberculosis patients who had
delayed collecting their drugs on one occasion. Patients registered at 15 tuberculosis treatment centres in
Baghdad, Iraq, were randomized to an intervention group (receiving home visits from trained personnel) or
a control group. Home visits were highly effective in improving the return to treatment of patients who were
late for treatment (231/240, 96.3%). The intervention group showed a higher treatment success rate (94.2%
versus 76.7%), lower default rate (0.8% versus 10.0%) and higher smear conversion rate after the end of
treatment (92.9% versus 75.0%) than controls. Home visiting by trained personnel significantly improves
patient compliance with DOTS.

Les visites régulières à domicile améliorent-elles le taux de retour au traitement et l’évolution des
patients sous traitement DOTS qui sont en retard dans leur traitement ?
RESUME Sur une période de 6 mois, l’effet des visites à domicile sur l’observance du traitement de courte
durée sous surveillance directe (DOTS) a été étudié chez 480 nouveaux patients atteints de tuberculose à
frottis positif qui étaient venus chercher leurs médicaments en retard au moins une fois. Les patients
enregistrés dans 15 centres de traitement de la tuberculose à Bagdad (Iraq) ont été randomisés en deux
groupes : un groupe recevant les visites à domicile d’un personnel qualifié ou groupe de l’intervention et un
groupe témoin. Les visites à domicile ont été très efficaces pour améliorer le retour au traitement des patients
qui étaient en retard dans la prise du traitement (231/240, 96,3 %). Dans le groupe de l’intervention, le taux
de réussite du traitement était plus élevé (94,2 % contre 76,7 %), le taux d’abandon plus bas (0,8 % contre
10,0 %) et le taux de conversion du frottis après la fin du traitement (92,9 % contre 75,0 %) plus élevé que
dans le groupe témoin. Les visites à domicile effectuées par un personnel qualifié améliorent sensiblement
l’observance du DOTS par les patients.
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Introduction
Tuberculosis (TB) is an increasingly seri-
ous disorder worldwide [1]. Mycobacteri-
um tuberculosis causes around 3 million
deaths annually, more than that caused by
any other single pathogen. TB control poli-
cies emphasize the importance of case-
finding and treatment, particularly of
smear-positive cases, aiming for a cure rate
of 85% [2]. Directly observed treatment,
short course (DOTS), is a strategy for TB
care that includes improved drug supply,
diagnosis and programme monitoring and a
6-month multidrug regimen with direct ob-
servation to ensure that the drugs have
been taken to improve treatment adherence
and outcome [1]. Successful completion of
treatment by active cases of TB is the sin-
gle most important way to control and pre-
vent new cases. However, treatment
completion is often delayed or unsuccess-
ful because it requires that patients adhere
to medication for at least 6 months [3].

The role of home visiting and supervi-
sion of DOTS by a non-governmental or-
ganization (NGO) in a TB programme was
studied in Nepal. Information collected on
home visits to a cohort of 205 smear-posi-
tive patients showed that almost one-third
of new smear positive cases were visited,
and 14% of patients required home visits to
ensure treatment completion [4]. A study in
Switzerland of patients treated by indepen-
dent practitioners [5] showed that the suc-
cess rate was 70%, the defaulter rate was
16% and the death rate 14%. Compliance
with DOTS in the Kota Kinabalu area of
Malaysia was affected by travel expenses,
time spent travelling to treatment centres
and having family members who have had
the disease [6].

In Iraq, TB in a major public health
problem and there has been a 50% increase
in the notification rate during the last 4

years to a current rate of 135 per 100 000
population [4]. The proportion of patients
defaulting from treatment in Iraq is 10%
and the proportion who delay coming for
treatment is 20% [4]. The usual practice in
Iraq for tracing patients who delay coming
for treatment is to contact them by tele-
phone at home but if they have no tele-
phone no other action is taken. It would be
preferable to institute a system of home
visits for tracing all patients who delay
treatment, but the resources are not cur-
rently available and could be obtained only
if there is convincing evidence of the effec-
tiveness of the system.

The aims of this study were to investi-
gate the effect of home visiting on the re-
turn to treatment and on the treatment
outcomes of patients who delayed atten-
dance for treatment.

Methods
Study design
This study was designed to randomize pa-
tients into either intervention (visited at
home) or control (not visited) groups. To
detect a frequency of patients of 10%–20%
with a 95% confidence level and statistical
power of 80% we needed a sample size of
219 in each group. Adding 10% for non-
participation meant that a sample of 240
was needed.

Selection of subjects
The study subjects were 480 new smear-
positive patients with pulmonary TB who
had never been treated previously and who
delayed coming to collect their drugs at the
health centre for at least 3 days after the
scheduled appointment. Patients were iden-
tified by the district TB coordinator from
official patient record cards. Smear-posi-
tive cases were selected because of their

21 Does routine home.pmd 2/21/2005, 1:34 AM703



704 La Revue de Santé de la Méditerranée orientale, Vol. 9, No 4, 2003

2003 ,4 ef®ªA ,©mBNªA fºV¿ªA ,“ŒùB®ªA “ZvªA “¿•ƒø ,°mÃNùA ∂jrª “ŒZvªA “ºVùA 20

role in spreading infection and because
treatment outcome can be easily evaluated
by checking smear conversion rates. Re-
treatment patients (defaulters) were ex-
cluded because the number of cases is
smaller.

Equal number of patients were random-
ly allocated to the control or intervention
group after the first episode of delaying. If
any patient delayed attending for treatment
subsequent to this episode, follow-up was
according to the initial randomization. Sub-
sequent episodes of delay were recorded
but not used as part of the definition.

Blinding of the selection was impossi-
ble, as the intervention was known to pa-
tients. However, the patients were not told
about the alternative method used for fol-
low-up. The evaluation was blind as the in-
formation about outcome was collected by
a field worker who did not know which
group the patients was assigned to.

Data collection
The study was started in May 2001 in 15
health centres in Baghdad, randomly cho-
sen from a list of all centres in Baghdad.
The main study enrolment was for 6
months with 6-months follow-up.

The control group received no visits.
The intervention patients received visits at
home from a local volunteer in order to
motivate them to attend the health centre
daily. We selected and trained 15 women
from a local NGO, the Iraqi Women’s Fed-
eration and assigned each to a TB centre
coverage area. All the women were from
the same district where the study was con-
ducted and all were volunteers who re-
ceived no payment except an allowance for
transport. When a patient was recorded as
late for collection of drugs, a woman was
assigned to visit the patient at home and ask
him/her to return to the centre. Home visi-

tors also carried out health education for
the patient and his/her family. If the patient
was not at home, the volunteer returned
another time and, if the patient refused to
attend, she would try to convince him/her
with the help of the family to report to the
TB coordinator at the centre. The home
visitors were trained under the guidance of
the TB coordinator. They received stan-
dardized instructions and were assessed in
a pilot study before the start of the main
study. A record of visits to the patient was
made on a separate sheet and not on the
patient record.

Patients’ attendance for treatment was
noted from the TB centre records. A special
data collection form was used to record
basic information about each patient (age,
sex, address), date of diagnosis and date of
starting treatment. The results of sputum
examination were recorded for the follow-
ing stages: before treatment, after the sec-
ond month of treatment, at the fifth month
and at the end of treatment. All patients
were followed until they had completed
treatment according to the records from
the TB register and patient’s treatment
cards at the TB centre. The final outcome
of treatment after the end of 6 months fol-
low-up was classified using WHO defini-
tions: treatment success (patient who
completes treatment and is cured), default
(treatment interrupted for 2 consecutive
months or more), treatment failure (patient
who is sputum positive at 5 months or later
during treatment) or death.

The TB coordinators (1 per district)
were trained about the study design and
how to identify latecomers, instruct the
home visitors and carry out the follow-up.
Another field worker was identified and
trained to fill in the data collection forms.
To reduce the possibility of bias the field
worker did not know whether or not the
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patient was visited. The average distance
from patients’ houses to the TB centre was
calculated and was not significantly differ-
ent between the 2 groups.

The study was carried out after receiv-
ing ethical clearance from the Ministry of
Health and confidentiality was maintained
by not identifying the home visitor as a TB
worker. All personal information was kept
strictly confidential.

Data analysis
Data was entered into Epi-info, version 5.
We compared treatment completion in the
intervention and control groups by the chi-
squared test or logistic regression analysis,
with completion of treatment as the depen-
dent and home visiting as the independent
variable. The return of latecomers and the
treatment success rates with and without
home visiting were analysed using the chi-
squared test.

Results
After the second month of treatment
85.0% of the intervention group and 66.7%
of the control group had converted to

smear negative (P < 0.001) (Table 1).
There were also statistically significant dif-
ferences between the intervention and con-
trol groups in terms of smear conversion
after the fifth month and after the end of
treatment.

Table 2 shows a statistically significant
effect of the intervention on the proportion
of patients returning to treatment, with
96.3% of patients returning for treatment in
the home visit group compared with 82.5%
in the control group. There was also a high-
ly significant association between home
visiting and treatment success: 94.2% of
home visit patients compared with 76.7%
of the controls. Table 2 shows a highly sig-
nificant association between home visiting
and the default rate with only 0.8% of the
intervention patients defaulting on treat-
ment compared with 10.0% in the control
group.

The home visit group had a lower treat-
ment failure rate than controls but the dif-
ference was not statistically significant (P
= 0.06) (Table 2). Similarly, there were
slightly fewer deaths in the intervention
group (n = 3, 1.3%) than controls (n = 8,
3.3%), but the difference was not signifi-
cant.

Table 1 Comparison of smear conversion rates at different stages of tuberculosis
treatment between control and intervention groups

Smear conversion Home visit patients Control patients Significance
(n = 240) (n = 240)

No. % No. %

Negative after 2nd month 204 85.0 160 66.7 χ2 = 22.01, P < 0.001

Positive after 2nd month 36 15.0 80 33.3 χ2 = 13.51, P < 0.001

Negative after 5th month 216 90.0 172 71.7 χ2 = 26.03, P < 0.001

Negative after end of
treatment 223 92.9 180 75.0 χ2 = 28.60, P < 0.001

n = total number of patients.

21 Does routine home.pmd 2/21/2005, 1:34 AM705



706 La Revue de Santé de la Méditerranée orientale, Vol. 9, No 4, 2003

2003 ,4 ef®ªA ,©mBNªA fºV¿ªA ,“ŒùB®ªA “ZvªA “¿•ƒø ,°mÃNùA ∂jrª “ŒZvªA “ºVùA 20

Discussion
From numerous studies and experience in
various situations, it is now widely accept-
ed that the most important cause of failure
in TB treatment programmes is irregular
drug taking by patients, which is a direct
consequence of poor motivation [8]. It has
also been accepted that the primary focus
of motivation should be the programme
staff [9]. A successful, cost-effective,
community-based programme of directly
observed therapy, utilizing volunteers, clin-
ic and community health workers, can help
ensure adherence to therapy [10].

This study was designed to reveal the
effect of home visiting on patients who de-
layed attendance for treatment compared
with the conventional DOTS programme.
The DOTS method ensures that the patient
actually takes the medication under direct

supervision of an assistant and has
emerged as probably the best solution to
the problem of non-compliance. It has been
proven effective in various part of the
world [11–13]. It is clear from the findings
of this study that home visiting of patients
with TB definitely had an impact on the re-
turn of treatment delayers to continue their
medication and the results were better than
the conventional method of DOTS [14].
Out of 240 patients, 231 (96.3%) returned,
a better result than a study carried out in
Korea [15].

Our study showed that home visiting
had an important role in improving the
treatment outcome of new smear-positive
pulmonary TB patients who were late for
treatment. The treatment success rate was
significantly much higher in the interven-
tion group (94.3%) compared with the

Table 2 Comparison of rates of return, treatment success, default, treatment
failure and death between control and intervention groups

Indicator Home visit patients Control patients Significancea

(n = 240) (n = 240)
No. % No. %

Return for treatment
Yes 231 96.3 198 82.5 χ2 = 22.47, P < 0.001
No 9 3.8 42 17.5

Treatment success
Yes 226 94.2 184 76.7 χ2 = 28.11, P < 0.001
No 14 5.8 56 23.3

Default
Yes 2 0.8 24 10.0 χ2 = 17.93, P < 0.001
No 238 99.2 216 90.0

Treatment failure
Yes 5 2.1 14 5.8 χ2 = 3.51, P = 0.06
No 235 97.9 226 94.2

Death
Yes 3 1.3 8 3.3 χ2 = 1.49, P = 0.222
No 237 98.8 232 96.7

aYates χ2.
n = total number of patients.
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control group (76.7%). The defaulter rate
in the intervention group was also much
improved: the defaulter rate in the interven-
tion group was only 0.8% versus 10.0% in
the control group. The treatment failure
rate was not significantly affected, howev-
er, with 2.1% of patients in the intervention
group failing treatment compared with
5.8% in the control group. A large Chinese
study of 112 842 patients showed that with
DOTS the failure rate was 6.2% [16]. The
death rate in our study was also reduced
but not significantly so: 1.3% in the inter-
vention group and 3.3% in the control
group.

There was a highly significant differ-
ence in the smear conversion rate of pa-
tients, which was better in the intervention
group (92.9% at the end of treatment) than
the control group (75.0%).

Conclusions
We conclude from this study that home
visiting by trained personnel significantly

improves the compliance of patients who
delayed attendance for treatment as well as
their treatment success rate, smear conver-
sion rate and defaulter rate. Research on
the cost–effectiveness of this intervention
is recommended in order to provide addi-
tional evidence about the importance of its
introduction within DOTS strategy in low-
income countries with a high burden of TB.
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