
Introduction
Pakistan ranks fifth amongst the 22 tuberculosis (TB)
"high burden" countries with 410,000 incidents of TB
reported in 2012.1 The government of Pakistan endorsed
Directly Observed Treatment — Short (DOTS) course for
controlling TB in 1995, which started being
implementated in 2001 after the Ministry of Health
declared TB a national emergency that year.2
Implementation of DOTS in Pakistan relies on a
countrywide network of 11,445 diagnostic centres and
500 treatment centres in 134 districts.2 This decentralised
delivery of TB care has improved patient access to these
services. However, quality control of TB care services does
pose an immense managerial and technical challenge for
the programme.

Strengthening of health systems is pivotal to TB control.3
Effective supervision and monitoring at facility, district
and province levels has been one of the National TB
Control Programme (NTP)'s main strategies to ensure the

quality of countrywide TB care implementation as
outlined in the Stop TB strategy of the World Health
Organisation (WHO).4 The NTP has already started
organising district, province and national level quarterly
monitoring meetings. However, the lack of clear
objectives and a structured process for organising and
linking these monitoring meetings at these three levels
has led to sub-optimal outputs. Facility-level monitoring
is almost non-existent.

The current study was planned to assist the NTP in
strengthening TB control by developing context-adapted
and well-structured peer review processes for the three
levels (facility, district, provincial) of programme
monitoring and supervision. The study aimed at refining
the existing monitoring guidelines and tools used by
programme managers for possible scale-up in other parts
of the country and to disseminate the experience
internationally. If found effective, taking TB as an example,
such a structured monitoring approach could be
replicated for other communicable and non-
communicable disease healthcare programmes in
developing countries.

Subjects and Methods
The quasi-experimental exploratory study was conducted
from April 2007 to January 2008 in the Punjab province of
Pakistan. It comprised four phases (Figure-1) and had
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both quantitative and qualitative components. Approval
was obtained from the NTP, and informed consent was
obtained from the Provincial Tuberculosis Control
Programme (PTP), Punjab, the District Health Offices
(DHOs) and from the participants. Confidentiality of all
patients was maintained as the data was extracted from
the TB recording and registering forms of the NTP that do
not contain information about identity of the patients.

Phase 1 comprised developing the intervention
monitoring guidelines and tools which was done using a
technical working group process that involved the NTP.
Feasibility and utility indicators were agreed upon to help
evaluate these guidelines and tools.

In phase 2, the monitoring guidelines and tools were
implemented at facility, district and provincial levels.

At the facility level, diagnostic centres in each district were
grouped into clusters, and each cluster was composed of
three to five diagnostic centres. The cluster meetings
rotated every month at each diagnostic centre. The
participants were TB Facilitators and were given a fixed
travel cost of around US$3.5 per person. The District TB
Coordinator (DTC) peer-reviewed all the cluster meetings
according to a structured process. Each cluster meeting
had two main sessions: 1) joint review of the participating
facilities, reviewing the input availability, case
management practices and indicator analysis of respective
facilities; and, 2) progress review and action plan of the
diagnostic centre. The entire monitoring exercise for each
facility was documented, with a copy kept at the
respective facility as well as at the office of the DTC.

District level monitoring meetings were held every
quarter (one quarter = three months), and were attended
by staff from all the diagnostic centres. The meeting had
two main sessions: 1) quarterly reporting session, peer-
reviewed by the DTC, attended by DOTS facilitators from
all diagnostic centres in a district; and 2) the review and
plan session, supervised by the Executive District Officer
(Health) and facilitated by the DTC, attended by in-charge
Medical Officers (MOs) from all diagnostic centres in a
district. Situation analysis and action plan for each
diagnostic centre was summarised in table form by the
DTC and was presented to the PTP.

Province-level monitoring meetings were held every
quarter, chaired by the PTP manager, and attended by
DTCs from all the districts. Three groups (10-11 districts
each), facilitated by senior TB Control Programme staff,
would work in three separate rooms. Each DTC brought
the quarterly reports for their respective district. The DTC
summarised case finding and treatment outcomes,

resource availability, and implementation gaps in the
district. A summary table was prepared and submitted to
the NTP, which included the actions for each district in the
province.

In phase 3, the intervention was implemented in eight
districts. The experiences and the indicators in the
intervention districts were compared to eight control
districts. Districts where TB-DOTS was already
implemented, mainly by the support of Fund for
Innovative DOTS Expansion Through Local Initiatives to
Stop TB (FIDELIS) and District Health Offices (DHO) of
which agreed to participate in the study, were included.
Districts in which DHOs did not agree to participate were
excluded. Equal criteria of selection were followed for the
intervention and control districts from single province
(Punjab) to minimise the chances of selection bias. All the
districts selected participated, and, hence, the reason for
non-participation was not applicable.

As this was a health services operational research, in which
monitoring and evaluation tools were being piloted for
potential scale-up in the rest of the country, sample size
calculation was not required. Nevertheless, we calculated
post-hoc power. Based on the difference of prevalence of
TB suspects found in the study (1.7%), taking average of
50,000 outpatients department (OPD) cases per district in
eight districts in each intervention and control arm and 5%
level of significance, post-hoc power was found to be
80.7% at intra-class correlation (ICC) of 0.0095.

Quantitative data was gathered from the records and
registers maintained at respective facilities, districts and
the province. The data tools consisted of TB recording and
reporting tools of NTP, which collect the data on TB
patients regarding diagnosis of TB, and treatment
outcomes of success and failure. The recording and
reporting tools are available on the NTP website.5 Data was
collected by DOTS Facilitators in all the intervention and
control districts who were given standardised training to
do so in accordance with PTP and NTP protocols. This
decreased the chance of information bias. Data on all the
selected variables were present in the TB registers and we
did not face the challenge of missing data.

Qualitative research methods included record review,
participant observation, and semi-structured interviews
with 12 DOTS Facilitators, 12 doctors, 4 District TB
Coordinators and 2 programme officials and 4 other staff
following their informed consent. Qualitative data
collection tool consisted of questions about opinions on
the feasibility and utility of the adapted monitoring
guidelines and tools, like logistic and administrative
difficulties, use of indicators and data extraction tools for
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monitoring, and case management gaps identified and
efforts to overcome the same.

Quantitative data was entered into Microsoft Excel and
analysed using SPSS 17. For quantitative analysis,
outcomes of interest were percentage of TB suspects
among outpatients (prevalence of TB suspects),
prevalence of sputum smear positive TB cases, TB case
finding, and pre-registration default of sputum smear
positive TB cases, exposure being the implementation of
monitoring and evaluation tools in the districts, and the
confounders being age and gender. Other potential
confounders could have been intervention related to TB
case detection in the districts included in this study
during the same time period of the study. No other
intervention was conducted in the public sector for TB
case detection in the study districts during the study
period to the best of our knowledge. Mean and standard
deviation (SD) values were calculated for continuous
variable like age. Frequency and percentages were
calculated for categorical variables. Difference of
proportion and its 95% confidence interval (CI) by
Wilson's method was calculated. Chi-square test was
conducted and p<0.05 was considered significant.

Qualitative data was transcribed and categorised into
themes. We compared the intervention and control
districts, as well as the findings in the intervention district
during the 9-month study duration with those found
during the same period in the preceding year.

In phase 4, we held monthly meetings with the NTP and
research field staff to share ongoing experiences, agree on
modifications, and to address the gaps in guidelines and
tools. It also included participant observation of randomly
selected facility and district level meetings by trained
researchers not otherwise involved in the event.

Results
A total of 662,249 patients with a mean age of 25.2±2.3
years attended the OPD in the intervention districts, and
650,719 with a mean age of 25.5±3.1 years in the control
districts. Overall, 668,947(51%) were males (Table-1). The
TB suspect identification as a percentage of outpatient
attendees was 1.7% (n=11,417) (95% CI: 1.6 -1.8%) higher
in the intervention districts (p<0.001). Laboratory data
revealed that 10.8% (n=1,725) of the examined TB suspects
in intervention districts were sputum smear positive,
compared to 9.8% (n=447) in the control districts; a
difference of 1.0% (95% CI: 0.04 - 1.96%) (p=0.05).

In intervention districts, the case finding over nine
months showed 96.3% increase compared with the same
nine months of the preceding year (p<0.001) (Figure-2).

The pre-registration default showed statistically
significant difference between intervention and control
districts, being 2.5% (95% CI: 0.48 - 5.2%) (p=0.007). Both
intervention and control districts showed a decrease over
time in the proportion of pre-registration defaults.
Defaults were more in the control districts (Figure-3).

Limiting the facility level meeting to include between
three to five facilities in a cluster was found to be very
acceptable to the facility staff, as well as practical for the
programme and the district.

"The cluster approach has made the supervision and
support of TB care at health facilities feasible for me,
because now I can cover the whole district in four days."

The DOTS Facilitators as well as DTC did not report any
significant administrative or logistic problem in their
regularly attending the meeting. Rotating the venue was
found feasible and acceptable to the participants. The
DTCs were formally oriented on the guidelines for
managing the cluster meetings in the district. The DOTS
Facilitators reported having acquired the required skills
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Table: Comparison of Intervention and control districts.

Intervention districts Control districts p-value
(No. of outpatients= (No. of outpatients =

662,249) 650,719)

Mean age (years) 25.2±2.3 25.5±3.1 0.96
Male gender -n(%) 337747 (51) 331200 (50.8) 0.24
TB suspects -n(as % of
outpatients) 15972 (2.4) 4555 (0.7) < 0.001
Sputum smear positive TB
cases -n(as % of TB suspects) 1725 (10.8) 447 (9.8) 0.05
Pre-registration defaults
-n(as % of sputum smear
positive cases) 46 (2.6) 23 (5.1) 0.007

Figure-1: Flow diagram.

NTP: National Tuberculosis Programme



mainly through learning-by-doing, with on-the-spot
guidance during the cluster meetings. The cluster
meeting averaged 2 hours for reviewing and planning TB
related activities for three to five facilities.

At district level meetings, participation of facility staff was
found to be 91% in 24 quarterly meetings over nine
months. DOTS Facilitators and MOs supported their

separate structured meetings:

"Previously we (doctor and
paramedic) used to go on the
same day to attend the district
level monitoring event. Now we
go on two different days, which
makes our absence from the
health centre less problematic
for the patients".

According to an EDO, "With the
previous unstructured approach
the whole one-day event was
haphazard and less-productive.
However, the structured
approach made it possible for us
to review the progress facility-by-
facility and take decisions
accordingly."

The PTP staff got oriented on the
guidelines for managing and
facilitating the structured
provincial event mainly by
reading and doing. The provincial
programme was found able to
arrange the required space and
audio-visual equipment for the
event. The provincial meeting
averaged 4.5 hours.

The initially selected "input" and
"case management" indicators
have continuously been
reviewed and revised, in the light
of ongoing practical experiences
during the three quarters. The
"Input" indicators covered the
availability of trained staff, drugs,
print and other materials, based
on data brought from each
respective facility. And the
identified gaps at each facility
were addressed through
combination of onsite
replenishment and plan for

subsequent distribution. The "case management" covered
the diagnosis, treatment and follow-up practices for each
registered TB patient, based on compiled data from
patient records at the respective facilities. Indicator
analysis covered the case finding and intermediary
outcomes for each facility, based on compiled facility data
recorded in the respective monitoring form. Corrective

Vol. 66, No. 4, April 2016

Structured performance monitoring of TB-care at facility, district and province levels — Pakistan experience 421

Figure-2: Case finding (Numbers of Sputum Smear positive, NSS+) in the intervention districts during nine months of the study
compared with the same duration from the previous year. One quarter represents three months.

Figure-3: Pre-registration defaults in intervention and control districts. One quarter represents three months.



actions, where needed, were taken or planned
accordingly.

The DTCs found the data requirement for the finally-
selected indicators feasible and useful for their
monitoring the arrangements and performance of DOTS
at each respective facility.

"The set of indicators used in the facility-level monitoring
has enabled us to identify the input and case
management gaps and respond in-time".

The DOTS Facilitators, trained by the programme with
supervisory support of DTC, became skilful in extraction
and compilation of the data on the input and case-
management indicators. The review of cluster meeting
records showed that staff errors in data compiling on
selected indicators became minimal as they got more
familiar with the forms and the processes.

"Errors in data compiling for the facility presentation, by
DOTS Facilitators, became minimal as they got more
familiar with the tables and graph."

Same was observed at the district and the provincial
meetings:

"A computerised format for entering the district data and
getting the required outputs for the district presentations
made the process efficient and error-free."

Case management gaps at the facilities included the TB
suspect referral for Acid Fast Bacillus (AFB) testing, pre-
registration default, patient registration as per national
guidelines, treatment support, absentee identification
and retrieval, and validation of treatment outcomes. The
identified and documented case management gaps were
addressed by the facility managers during a specially
organised meeting or the next district-level quarterly
meeting. The district level structured monitoring meeting
helped in addressing the material as well as case
management gaps at facility level.

"In many facilities the referral of TB suspects for AFB
microscopy improved after Executive District Officer
(Health) started asking the facility staff about their
relatively low suspect identification."

The province-level structured monitoring meeting was
constructive in addressing the material as well as case
management gaps at district level.

"In many districts suspect identification, absentee
retrieval and material management improved, after
discussion in the provincial meeting".

In two of the eight intervention districts, where malaria

implementation capacity was also strengthened, a joint
TB-malaria facility-level monitoring meeting was piloted.
The initial two hours of TB progress review and plan was
followed by a one-hour progress review and plan of
malaria case management arrangements and practices. In
these districts, the authorities designated the DTCs as Roll
Back Malaria Focal Persons for their respective districts. The
same health facilities were working as diagnostic centres
for TB and microscopy centres for malaria. The district
management and the facility staff found the joint facility-
level monitoring of TB and malaria feasible and useful.

In the control districts, the interviews with the facility staff
revealed that: 1) none of the facilities had regular
monitoring visits of the district-level supervisor, 2) only
one facility reported a single visit of the district supervisor
in which some relevant records were reviewed in
unsystematic manner, 3) no action was taken or planned
on input-gaps and/or deviation in case management
practices, if noted, and 4) no record was maintained on
the supervisor's findings and recommendations during
the visit. The interview with the DTC also revealed a similar
situation i.e. their inability to visit most of the diagnostic
centres on a regular basis, lack of clear guidelines about
what to do during the supervisory visit, lack of
documentation of the findings/agreed actions, and lack of
follow-up to the facility visit, if made.

Observations from the district meetings in the control
districts revealed: 1) three types of staff from each facility (i.e.
DOTS Facilitator, Medical Officer and laboratory person)
coming to the same venue caused too much crowd
physically, 2) the respective roles of a doctor and a DOTS
Facilitator from a facility were not clear, 3) the main output
was limited to the preparation of quarterly reports, 4)
unsystematic review of indicators and no presentation of
summary tables, 5) no objective decision(s) made to
improve facility performance on specific indicators, 6)
minimal involvement of the district authority in the
proceedings, and 7) no record-keeping of the visit was done.

Discussion
The intervention districts showed better results than their
control counterparts, implying an association between
the structured monitoring events and the improvement
in TB case management practice. In many countries, a TB
suspect register is being piloted as a means to monitor TB
suspect management.6,7 This approach has workload
implications,8 especially for the healthcare staff working
in general health services, where context is different from
that of a specialized TB centre. This monitoring
intervention in Pakistan assessed a simplified alternative
approach to monitor the practices related to TB suspect
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identification and their referral for AFB testing.

The more effective suspect AFB testing in intervention
districts, compared to the control districts, indicates the
potential usefulness of structured monitoring in
improved suspect examination. Measuring the suspect-
outpatient ratio and comparing the results with better-
performing facilities of the same type, helps to identify
the facilities with poor suspect identification and
laboratory testing practices.9 This is then followed by
"interaction" with the facility staff to understand and
address the reasons for low suspect referral for AFB
testing.9 The early implementation experience shows that
with little added workload, the gaps in suspect referral
have been identified and addressed in the intervention
districts. Increased suspect referral in intervention
districts was as per the national guidelines.10 The rise in
the case finding in the intervention districts during the
study duration compared to the same duration last year
indicates the potential positive impact of structured
monitoring.

Early diagnosis and prompt treatment of TB patients is the
key to tuberculosis prevention and control.11 Pre-
registration default, also referred to as 'pre-treatment loss
to follow-up' or 'initial default', means that patient was
diagnosed to have smear-positive TB, but did not start
anti-tuberculosis chemotherapy.12 This indicator reflects
the failing of the health system in effectively controlling
the spread of TB.12 Lower the pre-registration default,
better the control efforts of the NTP and vice versa. The
current study showed pre-registration default to be less in
the intervention districts compared to the control ones.
This indicates effective control efforts due to the
structured monitoring intervention.

A DTC, through cluster meetings, can regularly cover 12 -
20 diagnostic centres in 3 or 4 days. This is time-efficient,
as the DTC is a general public health manager (rather than
a full-time TB person), with multiple other managerial
responsibilities in the district. Three to four days per
month of supervisor's field visit seem justified and
feasible, under routine programme conditions, if this
helps to enhance the TB case management processes at
the respective facilities.

The entire intervention was designed in such a way that
outputs from one meeting fed into higher-level
meetings. The diagnostic centre level monitoring
meetings focused mainly on managing individual TB
cases, whereas the district meetings focussed on tracking
output and outcome indicators for each diagnostic
centre. The compiled diagnostic facility data was used in
the district meetings, and the outputs of these district

meetings fed into the provincial review meetings. The
use of cluster meetings in some districts was used to
jointly monitor more than one disease intervention, such
as malaria. Globally there has been an increasing interest
in designing integrated disease activities to enable
health facilities and health personnel to efficiently
manage multiple interventions.13,14 This preliminary
experience of linking together the monitoring meetings
at facility, district and provincial levels needs further
evaluation and scale-up before it can be replicated in
other programmes.

The fact that a bias could have crept in due to the non-
randomised quasi-experimental design of the study. It
was addressed by selecting the intervention and control
districts from the same province where similar
demographic and ethnicity would be expected. This was
verified by similar age and gender distribution in the
intervention and control districts. Information bias was
taken care of by giving standard training to all the DOTS
Facilitators according to NTP and PTP protocols to collect
data in a standardised way from the TB registers.

The guidelines developed for structured monitoring in
this research project have been scaled up in the control
districts, as well as other districts of Pakistan. It is also
being implemented for TB control in Afghanistan through
WHO Eastern Mediterranean Regional Office.

Conclusion
Structured monitoring of healthcare services using
performance monitoring meetings at facility, district and
provincial levels was found to be effective in the study
area. It was also found to be operationally feasible and
acceptable by the healthcare staff at all levels of TB care
provision.
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