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Assessment of the implementation
of DOTS strategy in two chest
facilities in Alexandria, Egypt

A.A. Elmahalli’ and B.F. Abdel-Aziz’
L IO SOt ARG TP (RO VS (R PYER-TR SN EAP R ¥ PR .u.d(....m
s 3 Sl & al! ot Y
e 356 el (JH e 550

O nd e o poa ) L 5 e ek cohort Csﬁ S4 2003 ple & Ol (s T e YS!
E-SWAIER N PN [ S U TORIEY -4 WA P oS wmsj RUPONE TPRE.OW V| T PN P JOA
j.m (W\@de L}‘h 4;-\:;&\ C\A (§AL, L.:\..,a:—\ \.@.} .X.\:u o)}..,a_’ Gd&j‘ 4.:"))\.3\ u\j\&U g_,.:\_{

J ks o ey ‘Cy\_,ds JIJUCTV - RO | PO AN T NCIP AN -1 [ £ AP U SN SR
Ble ) Of aehyuldl oo 5Ty Lkl bl 3 300 e shall 85 55 ‘ﬁus rla) e 4 ol
bl 3 b0 At WL P oW O 5 e pllall s el e SO LB o M il Ll )
il o s e e (e 8 el el e bl Tl g iU O Y e U S el
Aile 83 o ey e SIS 5 Al sdin (3 pasiEid (e 5 gl plall (LI plasnad 20

ke by L o Ll

ABSTRACT We conducted a cohort analysis of all patients with tuberculosis (TB) attending 2 chest
facilities in Alexandria, Egypt for the year 2003. A pre-coded checklist was used for auditing medical
records. Conformity to the DOTS drug regimen during the continuation phase of therapy, conformity to
the recommended schedule of sputum smear microscopy, and quality of registration of medical records
were the 3 variables that significantly predicted treatment success. About half the patients received
poor quality care. Strict adherence to standardized DOTS strategy is essential to bring TB under con-
trol. The overall quality index devised in this study may be used to assess and improve overall quality
of antituberculosis care.

Evaluation de I'application de la stratégie DOTS dans deux services de pneumologie d'Alexan-
drie en Egypte

RESUME Nous avons mené une étude de cohorte portant sur I'ensemble de la population de patients
tuberculeux accueillis au cours de lI'année 2003 dans deux services de pneumologie d'Alexandrie
en Egypte. Les dossiers médicaux ont été vérifiés sur la base d'une liste précodée. L'observance du
schéma thérapeutique DOTS [pour Directly Observed Treatment, Short-course - traitement de bréve
durée sous surveillance directe], le respect du calendrier des examens microscopiques de frottis
d’expectoration recommandé et la qualité de la tenue des dossiers médicaux se sont avérés étre les
3 prédicteurs de succes thérapeutique les plus significatifs. Les soins regus par prés de la moitié des
patients étaient de qualité médiocre. La lutte contre la tuberculose exige I'adhésion la plus étroite a la
stratégie DOTS. L'indice global de qualité élaboré pour les besoins de cette étude peut étre utilisé pour
évaluer et améliorer la qualité globale de la prise en charge de la tuberculose.
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Introduction

Tuberculosis (TB) is re-emerging as a world
problem: it kills more people than any other
infectious disease, being the direct cause of
death of more than 2 million people annu-
ally [/-3]. Paradoxically TB is preventable
and curable [/,4]. In Egypt it is estimated
that approximately 16 new cases appear
annually per 100 000 population. Vertically-
oriented control programmes have failed

[5].

In 1989 a new framework for effective
TB control was created and branded DOTS,
the acronym standing for “directly observed
treatment, short-course” chemotherapy [6].
DOTS is a standardized protocol for diag-
nosis, treatment and monitoring that ensures
the political and administrative support
required for effective control of TB [7]. The
strategy provides a framework for effective
TB control comprising 5 essential elements.
Two elements are technical: case finding
through bacteriological examination of pa-
tients with respiratory symptoms attending
primary health care units and administration
of short-course chemotherapy, mostly by
direct observation. The other 3 elements
are managerial: generating greater political
commitment to mobilize sufficient resourc-
es for TB control, securing a regular supply
of antituberculosis drugs, and establishing a
reliable information system to provide data
for monitoring and assessing case-finding
and treatment activities [§].

This strategy was adopted in Egypt
aiming at detection of > 70% of existing
infectious cases and a cure rate of > 85%
of detected cases [5]. A hallmark of this
strategy is that every dose of antitubercu-
losis drugs is administered under direct
observation to ensure patients’ adherence,
follow-up and early management of com-
plications [9]. The cost-effectiveness of this
approach has been demonstrated in several
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studies [/0,11]. Moreover, TB patients have
an excellent chance of being cured, as short-
treatment regimens can achieve > 95% cure,
as documented in Benin, Cambodia, Chile,
China, Malawi, Morocco, Nicaragua, Peru,
Tanzania, Uruguay and Vietnam [/2-20].
In other developing countries, however,
initial success in the control of TB led to
complacency, a subsequent resurgence of
cases and the emergence and spread of
resistant strains [2/-23].

In a DOTS-directed programme, records
are used systematically to evaluate patients’
progress, treatment outcome and programme
performance as well as to identify problems
that need to be solved [24-26]. Recently,
TB research, from the most basic to the
more operational research on health policy
and systems, has attracted new interest at
the World Health Organization (WHO) and
in many public health and academic institu-
tions. Thus, TB is coming back vigorously
onto the public health agenda, both locally
and globally [27,28].

The basic principle of TB control is
that the health system, not the patient, is
responsible and accountable for ensuring
proper quality of care [29]. In developing
countries, health care delivery systems have
been criticized for not being able to produce
tangible results and the credibility of such
systems would increase substantially if
concrete results in terms of health service
outputs could be demonstrated. It is argued
that the indicators used for monitoring TB
control programmes can be used as excellent
tools for monitoring process and outcome of
antituberculosis care. This is especially true
in developing countries, where TB is a ma-
jor public health problem [30]. Therefore,
assessment of the implementation of DOTS
strategy for TB management cannot be
underestimated.

The aim of this study was to assess
the implementation of DOTS strategy at 2
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governmental chest facilities in Alexandria,
Egypt.
Study objectives included:

» assessing the quality of process and out-
come of care delivered to TB patients at
the study settings according to DOTS
strategy;

» appraising adherence to elements of
DOTS strategy, including smear micro-
scopy, drug regimen, and medical record
keeping according to DOTS strategy;

» assessing a hypothesized relationship
between process and outcome of anti-
tuberculosis care according to DOTS
strategy.

Methods

Records of patients who attended chest
facilities in El-Mamora and Bacos, Alex-
andria, Egypt for TB treatment between 1
January 2003 and 31 December 2003 were
audited, irrespective of age, sex or TB type.
These settings were selected as they repre-
sented the highest utilization counts during
the period 2000-2004. Total number of
medical records examined was 249.

Data were collected through a pre-coded
checklist, covering items pertaining to pa-
tients’ personal data and data related to
process and outcome of care. A total of 20
items were audited. Quality of perform-
ance was appraised via an overall quality
index composed of 5 parameters: quality of
registration in medical records; adherence
to recommended schedule of sputum smear
microscopy according to DOTS strategy;
conformity to drug regimen during the
initial phase of therapy according to DOTS
strategy; conformity to drug regimen dur-
ing the continuation phase; and success of
treatment. Quality of registering medical
records was assessed by assigning a score
of 1 for recorded items and 0 for unrecorded
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items. Maximum attainable score was 20
and minimum score for a record was 0.
Percentage score for each record was cal-
culated and quality of medical recording
was classified as: very poor (0%—< 50%),
poor (50%—-< 60%), marginal (60%—
<70%), good (70%—< 80%), very good
(80%—<90%) and excellent (90%—100%).
Adherence to the recommended schedule
of sputum smear microscopy was assessed
using the WHO recommended schedule
of sputum smear microscopy according to
DOTS strategy as a yardstick [5].

An index for smear microscopy compli-
ance was devised comprising 2 elements,
number of smears performed and timeliness
in performing the smears. Accordingly,
a case in which the required number of
smears (usually 4) were fulfilled was ac-
corded a score of 1, i.e. a complete score
for the first element; however, if > 1 smears
were missing, the appropriate fraction was
subtracted from the score, e.g. if the recom-
mended treatment regimen prescribed 4
smears but only 3 smears were performed,
then the score attained for that element was
1.00 — 0.25 = 0.75. If the treatment regimen
prescribed 5 smears, however, and only 4
were performed, this was accorded a score
of 1.00 - 0.20=10.8.

If the required smears were accom-
plished on time, a score of 1 was assigned,
i.e. a complete score for the second element.
If a smear was delayed, its fraction contrib-
uting to the overall score was 0 since only a
timely smear was assigned a full score.

To attain an overall score (index) for
smear microscopy adherence to the rec-
ommended schedule, the scores of the 2
elements (for a given case) were multiplied.
Quality of smear performance microscopy
was classified as: very poor (0—< 0.5), poor
(0.5-<0.6), marginal (0.6—< 0.7), good
(0.7-<0.8), very good (0.8-<0.9) and ex-
cellent (0.9-1). Conformity to drug regimen
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according to DOTS strategy was used as a
yardstick [37].

Cases were classified as adhering or non-
adhering to the recommended drug regimen
(type, number and duration); adhering cases
were assigned a score of 1 and non-adhering
cases a score of 0. Success rate was calcu-
lated as per cent cured + per cent completed
treatment [7,32]. Patients were categorized
as successful or unsuccessful (1,0) for the
purposes of logistic regression analysis.

The overall quality index used in the
present study was a composite index de-
vised to evaluate the quality of antituber-
culosis care. This index was computed by
multiplying 5 parameters: quality of record
registration; sputum smear microscopy ad-
herence index; drug regimen conformity
index during the initial phase; drug regimen
conformity index during the continuation
phase; and outcome of care. Overall qual-
ity was graded as: poor (0—<0.5), good
(0.5-<0.9) and excellent (0.9-1).

Data were analysed using mean, stand-
ard deviation and percentage. Univariate
analyses (chi-squared test and Pearson’s
correlation) were used to detect significant
associations between treatment success
and other important study variables such
as sex, age, employment status, diagnostic
category, facility, index of conformity to
the WHO-recommended schedule for smear
microscopy, conformity to WHO-recom-
mended drug regimen during initial and
continuation phases of therapy, and index of
quality of registration of patients’ medical
records.

All variables found to be significantly
associated with treatment success (depend-
ent variable) were included as independent
variables in a logistic regression analysis
(backward stepwise Wald). Analysis was
performed at 95% and 99% confidence
intervals. Data were analysed using SPSS,
version 12, and charts were constructed
using Excel 5,2003.
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Results

The majority of patients, 82.4%, were in the
age group 15-<60 years (Table 1). Most
were males, 70.7% of the total. Employ-
ment status of patients differed in the 2
facilities, 36.8% in El-Mamora were un-
employed and 80.5% in Bacos. Regarding
diagnosis, the highest frequency at both
facilities was for new smear-positive pul-
monary TB cases (53.7% at El-Mamora and
47.9% at Bacos), i.e. just over half the total
number of cases. With respect to treatment
outcome, overall 48.6% were cured cases
and 40.6% completed treatment; defaulters
constituted only 2.0%.

Most of the process items were always
registered on the TB treatment card (Table
2). However, neither BCG scar examination
nor drug and susceptibility testing were
registered at either facility. Registration of
sputum smear microscopy declined from
the 1st smear, 92.6% for El-Mamora and
86.8% for Bacos, to 81.6 % for El-Mamora
and 59.3% for Bacos for the 4th smear.

Quality of registration was evaluated
as good overall. Specifically, quality of
registration was very good at El-Mamora
and good at Bacos.

The proper number of smears was per-
formed in 39.0% of cases overall (Table 3).
Smears were performed on time for 97.8%
of cases in El-Mamora but only 73.5% in
Bacos (86.7% overall).

In the course of therapy, 86.6% (110/127)
of the cases converted to negative status as
verified by the second smear. By the third
smear only 5.5% (7/127) continued to be
smear-positive.

The type and number of drugs conformed
to DOTS recommendations in 85.5% of
cases during the initial phase and 94.8% of
cases during the continuation phase (Table
4). The duration of antituberculosis therapy
was complete for 84.7% of cases during the
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Table 1 Characteristics of patients with tuberculosis (TB) attending two chest
facilities in Alexandria

Characteristic El-Mamora Bacos Total
(n=136) (n=113) (n = 249)
No. % No. % No. %
Age (years)
0— 7 5.1 4 3.5 11 4.4
15— 115 84.6 90 79.7 205 82.4
60+ 14 10.3 17 15.0 31 12.4
Unrecorded - - 2 1.8 2 0.8
Mean (SD) 36.7 (16.0) 38.8 (17.3) 37.6 (16.6)
Sex
Male 100 73.5 76 67.3 176 70.7
Female 36 26.5 37 32.7 73 29.3
Employment status
Unemployed 50 36.8 9 80.5 141 56.6
Employed 80 58.8 20 17.7 100 40.2
Child 6 4.4 2 1.8 8 3.2
Diagnostic category
New, smear +ve pulmonary TB (l) 73 53.7 54 47.9 127 51.0
Relapsing smear +ve
pulmonary TB (1) 2 15 5 4.4 7 2.8
Treatment failure, smear +ve
pulmonary TB (1) 2 15 8 7.0 10 4.0
New, severe form of smear —ve TB (I) 3 2.2 2 1.8 5 2.0

New, smear —ve pulmonary TB (lll) 28 20.6 20 17.7 48 19.3
New, less-severe form of

extrapulmonary TB (lll) 24 17.7 16 14.2 40 16.1
New, severe form of

extrapulmonary TB (1) 15 4 3.5 6 2.4
Unrecorded cases 2 15 4 3.5 6 2.4

Diagnostic category
| 78 57.4 60 53.1 138 55.5

N

1 4 2.9 13 11.5 17 6.8
1 52 38.2 36 31.9 88 35.3
v 0 - 0 - 0 -
Unrecorded cases 2 15 4 3.5 6 2.4
Treatment outcome
Cured 70 51.5 51 451 121 48.6
Completed treatment 53 39.0 48 42.5 101 40.6
Treatment failure 3 2.2 6 5.3 9 3.6
Default 4 2.9 1 0.9 5 2.0
Death 0 - 4 3.5 4 1.6
Transfer out 6 4.4 3 2.7 9 3.6

Overall success rate (cured cases + those completed treatment) = 48.6% + 40.6% = 89.2%.
SD = standard deviation.
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Table 2 Compliance with registration of process items pertaining to process of care
delivered to tuberculosis (TB) patients attending two chest facilities in Alexandria

Item El-Mamora Bacos Total
(n=136) (n=113 (n =249
No. % No. % No. %

Name 136  100.0 113 100.0 249 100.0
Age 136  100.0 111 98.8 247  99.2
Occupation 136 100.0 113 100.0 249 100.0
Sex 136  100.0 113  100.0 249 100.0
Address 136  100.0 113 100.0 249 100.0
TB registry 136  100.0 113 100.0 249 100.0
Weight 136  100.0 109 96.5 240 96.4
Start date of initial phase 136  100.0 106 93.8 242 97.2
Place of therapy 136  100.0 83 73.5 219 88.0
BCG scar examination 0 - 0 - 0 -
First sputum smear microscopy 126 92.6 98 86.8 224 90.0
Second sputum smear microscopy 116 85.3 72 63.7 188 75.5
Third sputum smear microscopy 110 80.9 70 62.0 180 72.3
Fourth sputum smear microscopy 111 81.6 67 59.3 178 71.5
Fifth sputum smear microscopy 12 8.8 14 12.4 26 10.4
Drug and susceptibility testing 0 - 0 - 0 -
Diagnosis 134 98.5 109 96.5 243 97.6
Drugs administered in initial phase 135 99.3 10 96.5 244 98.0
Drugs prescribed in continuation phase 133 97.8 108 95.6 241 96.8
Treatment outcome 136 100.0 113 100.0 249 100.0
Raw quality score [mean (SD)] 82.2 (16.5) 76.7 (15.4) 79.6 (15.9)
Quality level Very good Good Good

SD = standard deviation.

initial phase and 89.6% during the continu-
ation phase. Treatment regimen conformed
to DOTS requirements in 74.7% of cases
during the initial phase and 87.5% during
the continuation phase.

Quality of care was graded as poor for
79.2% of cases at Bacos, compared to 24.3%
of cases at El-Mamora. In total, 49.8% of
cases received poor quality care.

Treatment success was significantly cor-
related to the indices of conformity to the

smear microscopy schedule and quality of
registration of medical records (Table 5).

Treatment success was statistically
significantly correlated (P < 0.001) with
diagnostic category and conformity to drug
regimen during the continuation phase of
therapy (Table 6).

Table 7 shows a logistic regression mod-
el with treatment success as the dependent
variable and variables significantly related
to it as shown in univariate analysis as in-
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Table 3 Compliance with performing required smear microscopy according to
DOTS strategy at two chest facilities in Alexandria

Smear microscopy El-Mamora Bacos Total
(n=136) (n=113) (n =249)
No. % No. % No. %
No. of smears done
Proper no. 55 40.4 42 37.2 97 39.0
1 smear omitted 21 15.4 17 15.0 38 15.3
2 smears omitted 6 4.4 17 15.0 23 9.2
> 3 smears omitted 17 12.5 14 12.4 31 12.4
Surplus of 1 smear 37 27.2 19 16.8 56 22.5
Not applicable (death) 0 - 4 3.5 4 1.6
Timeliness of smears
On time 133 97.8 83 73.5 216 86.7
2 months late 1 0.7 12 10.6 13 5.2
3 months late 2 1.5 7 6.2 9 3.6
4 months late 0 - 7 6.2 7 2.8
Not applicable (death) 0 - 4 3.5 4 1.6
Mean score Mean score Mean score
(SD) (SD) (SD)
Quality of smear microscopy
No. of smears 0.83 (0.30) 0.76 (0.33) 0.80(0.31)
Timeliness of smear 0.99 (0.09) 0.83 (0.32) 0.92 (0.24)
Overall quality 0.82 (0.31) 0.63 (0.37) 0.74 (0.35)
Grading Very good Marginal Good

Grading: very poor (0 —< 0.5), poor (0.5-< 0.6), marginal (0.6—< 0.7), good (0.7—< 0.8), very
good (0.8—< 0.9), excellent (0.9-1).
SD = standard deviation.

Table 4 Quality of antituberculosis drug therapy according to DOTS strategy at two chest
facilities in Alexandria

Drug regimen Initial phase of therapy Continuation phase of therapy

El-Mamora Bacos Total El-Mamora Bacos Total
(n=136) (n=113) (n=249) (n=136) (n=113) (n=249)
% % % % % %

Type & no. of prescribed

drugs conforming to

DOTS 89.0 81.4 85.5 96.3 92.9 94.8
Duration of therapy

complete 100.0 66.4 84.7 97.8 79.6 89.6
Regimen conforming to

DOTS 89.0 57.5 74.7 94.9 78.8 87.5
Mean no. of drugs/patient

(SD) 3.6 (0.98) 3.7 (0.98) 3.6(0.85) 2.1(0.51) 2.1(0.75) 2.1(0.63)

SD = standard deviation.
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Table 5 Pearson correlation coefficient

(r) between treatment success and some

quantitative variables

Quantitative variable r
Index of conformity to schedule of

smear microscopy 0.223**
Index of quality of registration of

medical records 0.173**
Patient’s age -0.109

**Significant at the 0.01 level (2-tailed).
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dependent variables. Conformity to DOTS
drug regimen during the continuation phase
of therapy, conformity to recommended
schedule of sputum smear microscopy
and quality of registration of patients’
medical records, were the 3 variables that
significantly predicted treatment success.
Diagnostic category was excluded from
the model as it did not significantly predict
treatment success.

Table 6 Tuberculosis treatment success at two chest facilities in

Alexandria
Variable Successful Unsuccessful Total
No. % No. % No. %
Sex
Male 157 89.2 19 10.8 176  70.7
Female 65 89.0 8 11.0 73 293
Significance Chi-squared test P = 0.970
Employment status
Employed 100 92.6 8 74 108 43.4
Unemployed 122 86.5 19 135 141 56.6
Significance Chi-squared test P = 0.970
Diagnostic category?
| 129 93.5 9 6.5 138 56.8
Il 10 58.8 7 412 17 7.0
1l 80 90.9 8 9.1 88  36.2
Significance Monte Carlo test P < 0.001
Facility
El-Mamora 123 90.4 13 96 136 546
Bacos 99 87.6 14 124 113 454
Significance Chi-squared test P = 0.474
Conformity, initial
Conforming 169 90.9 17 9.1 186 74.7
Non-conforming 53 84.1 10 15.9 63 25.3
Significance Chi-squared test P = 0.137
Conformity, continuation®
Conforming 206 94.5 12 55 218 87.6
Non-conforming 16 51.6 15 48.4 31 12.4
Significance Chi-squared test P < 0.001
Total 222 89.2 27 10.8 249 100.0

aSix cases not categorized owing to missing diagnosis.
bConformity to drug regimen during initial phase of therapy.
cConformity to drug regimen during continuation phase of therapy.
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Table 7 Logistic regression analysis (backward
stepwise Wald) with treatment success as a dependent
variable and four variables found to be significantly
related using univariate analyses

Variable B P-value Exp (B) 95% CI
Initial model
1 3.51 <0.001 33.55 9.19-122.44
2 2.64 <0.001 13.99  3.38-57.97
3 -7.88 0.025 0.00 0.00-0.37
4 -0.08 0.784 0.93 0.53-1.61
Constant 4.98 0.082 145.79
Final model
1 3.51 <0.001 33.46  9.19-121.87
2 2.67 <0.001 1446  3.56-58.77
3 -7.91 0.025 0.00 0.00-0.37

Constant 4.85 0.086 127.62

Significant at P < 0.05.
Variable 1 = conformity to DOTS drug regimen during the
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continuation phase of therapy.

Variable 2 = conformity to recommended schedule of sputum

smear microscopy.

Variable 3 = quality of registration of patients’ medical records.

Variable 4 = diagnostic categories.

ClI = confidence interval.

Discussion

It is—erroneously—thought that TB is a dis-
ease of the past, but it is still a leading killer
worldwide, and TB control programmes
will be needed for at least the next 50 years
[7]. Even in a highly developed country
such as the United States of America, TB
has re-emerged as a serious public health
problem [22,33].

In most of the world, more men than
women are diagnosed with and die from
TB [34]. This finding was supported by this
study, where most cases were men. Over
80% of our patients were in the economi-
cally productive age group (15-54 years),
a finding consistent with previous research
indicating that about 75% of TB patients in
developing countries are in this age group
[26,35]. Over half our patients were unem-
ployed, but whether TB was the result or

the cause of the unemployment cannot be
conjectured. It is, however, recognized that
TB, a chronic debilitating disease, leads
to an average of 3—4 months of work-time
deficit, resulting in losses of 20%-30% of
annual household income. The relationship
between TB and poverty is complex; the
disease impoverishes those who suffer from
it, and the epidemic is exacerbated by socio-
economic decline [36].

Overall quality of performance of smear
microscopy was good for all cases. Smear
microscopy is the most efficient way of
identifying TB cases and is used to moni-
tor the progress of infectious cases dur-
ing therapy till confirmation of cure [37].
It was shown that 44.2% of new smear-
positive cases converted to smear-negative
as evidenced by the second smear micro-
scopy, and by the third smear only 5.5%
continued to be smear-positive.
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The current study showed that, during
the initial phase of therapy, three quarters of
the patients were conforming to the DOTS
recommended drug regimen. On the other
hand, during the continuation phase, it was
obvious that seven eighths were conform-
ing to DOTS recommended drug regimen.
Conformity may be related to type and
number of prescribed drugs or duration of
treatment course. Most of the process items
were always registered in the TB treatment
card. Recording and reporting on a continu-
ous basis are crucial to ensure and improve
quality of antituberculosis care [5].

As determined in this study, overall suc-
cess rate at the 2 chest facilities was 89.2%
but the cure rate (48.6%) was considered
low since an effective programme success-
fully treats > 85% of detected cases [38,39].
Adherence to currently recommended
DOTS strategy can achieve a cure rate up
to 99% [35]. Nevertheless, as indicated by
our results, the solution lies in the adequate
management of TB control programmes, a
result that is harmonious with other research
[40,41]. Monitoring and evaluation of TB
control programmes are indispensable for
demonstrating achievements, recognizing
problems and assessing improvement initia-
tives. In this study, an index for measuring
overall quality of care delivered to TB
patients was developed and it could be
applied in these and other settings as a
useful benchmarking tool for continuously
improving the quality of implementing
DOTS strategy.

The limitations of the present study must
be highlighted so as to anticipate and reduce
them in future similar studies. They included
dependence on the record auditing method
alone as a tool for assessing the process and
outcome of care. It is well-known that that
quality of data recording may be unreliable,
imprecise, illegible or even fraudulent. The
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restriction of the study to 2 settings and a
1-year record auditing was mandated for
purposes of feasibility. The results could,
however, be generalizable to the remaining
5 chest facilities in Alexandria, given the
similarity between these settings and the
fact that the 2 study settings represented
about half the overall volume of utilization
of antituberculosis care in Alexandria since
the year 2000. Further studies are required
before presuming our findings would be
generalizable to other Egyptian governo-
rates.

Conclusion and
recommendations

TB control is a protracted struggle that will
require continued mobilization of techni-
cal, medical and managerial resources for
a long time to come. The strengths of cur-
rent TB control programmes in Alexandria
included: a standardized recording sys-
tem; satisfactory conversion rate of sputum
smear-positive cases; satisfactory success
rate; and low default rate. However, major
weaknesses included: modest overall qual-
ity regarding performance of smear micros-
copy and the fact that half the cases received
poor quality of care.

This study demonstrated that adherence
to a standardized drug regimen and smear
microscopy along with proper registration
of patients’ medical records are significant
predicting factors determining the outcome
of care. Based on these findings, the follow-
ing recommendations are proposed.

* Success ofantituberculosis therapy could
be ensured through strict adherence to
all the elements of DOTS strategy, with
special emphasis on the 3 variables that
significantly predicted treatment success
in the present study, i.e. conformity to
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DOTS drug regimen during the continu-
ation phase of therapy, conformity to
the recommended schedule of sputum
smear microscopy and quality of reg-
istration of patients’ medical records.
It must be completely understood that
diagnostic category did not significantly
predict treatment success.

The overall quality index is a comprehen-
sive tool for assessing and improving the
overall quality of antituberculosis care
delivered in accordance with the DOTS
strategy. Quarterly cohort analyses based
on this index should be maintained; data
should be used at the peripheral level and
transferred to intermediate and central
levels to be utilized in the national plan-
ning and control of TB programmes.

A standardized system of recording and
reporting should be continuously moni-
tored and improved to ensure a cure rate
of > 85% in new smear-positive cases,
which is considered a reasonable and
consistent benchmark for the proper im-
plementation of the DOTS strategy [42].
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Measures to follow up defaulters (such
as a call or visit by a social worker)
must be sustained to keep the default
rate at zero. Managerial abilities and
skills at all organizational levels should
be strengthened. In the long run, de-
pendence on consultants to control the
programmes will be of no avail. Organiz-
ations recognize consultants as foreign
bodies to be tolerated for a while, but
soon to be rejected by an organizational
allergic response.

The delivery of antituberculosis care
through free-of-charge governmental
services which maintain a reliable sup-
ply of antituberculosis drugs should,
therefore, be encouraged. This study
confirmed previous findings that strict
adherence to standardized DOTS strat-
egy is essential to bring TB under con-
trol. Removal of the financial barriers
via government subsidy is conducive to
bringing about conformity and compli-
ance to the treatment regimen, as illus-
trated in a recent Chinese study [43].
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