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Abstract
Purpose –The purpose of this paper is to study the efficacy of a district tuberculosis (TB) co-ordinating team
on health service performance for suspected TB patients in a district hospital in northeastern Thailand.
Design/methodology/approach – A comparison study of pre- and post-evaluations of TB system
improvement was conducted in a district hospital in northeastern Thailand between October 2016 and June
2017. Data collection reviewed the record of suspected TB cases reported in the district hospital in the past
nine months as a base line for describing the health service performance in term of received investigation for
TB diagnosis. Participants from a TB clinic, district health office and health center set up a TB co-ordinating
team to explore situations and systematic gaps. The TB co-ordinating team gave recommendations of health
service performance for suspected TB patients over a nine-month period. Records of suspected TB cases
health service performance were collected nine months after intervention. Data analysis by descriptive
statistics and to test the effect of intervention was performed.
Findings – The records from 324 and 379 suspected TB cases reported in the hospital from the 9 months
preceding and 9 months, respectively, after intervention were reviewed. A TB co-ordinating team was set up
to improve the system and health service performance in terms of investigation for TB diagnosis. The results
revealed that health service performance in terms of complete microscopy and investigation in both chest
radiography and microscopy increased after intervention. When comparing between pre- and
post-intervention, suspected cases received both chest radiography and microscopy in 176 cases and 283
cases, respectively ( p-value ¼ 0.001). There were 27 cases diagnosed for smear positive TB in pre-intervention
and 51 cases diagnosed in post-intervention ( p-value¼ 0.011). There were 21 cases pre- and 36 cases
post-intervention that had referral documents from health center with no statistically significant difference.
Originality/value – The TB co-ordinating team had the role to improve health service performance for
suspected TB cases to enroll in investigation process for increase TB diagnosis in district hospital.
Keywords Health service performance, Suspected tuberculosis patient, TB co-ordinating team
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Introduction
Tuberculosis (TB) remains a major global health problem as a cause of death from an infectious
disease worldwide. In 2012, an estimated 8.6 million people developed TB and 1.3 millon died.
Nearly 20 years after theWorld Health Organization (WHO) declaration of TB as a global public
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health emergency, major progress has been made within the context of the 2015 Millennium
Development Goals[1]. Thailand is one of the 22 ranked TB high burden countries in the world
from The WHO Global Tuberculosis Report 2012. Within its population of 67 million, Thailand
had about 86,000 TB incident cases and 110,000 TB prevalent cases, and a treatment success
rate for TB of 85 percent in 2010. Among these, 44,000 cases were smear positive which
are contagious and important in the role of TB control programs. There are approximately
13,000 deaths from TB each year. Thailand has full DOTS coverage, and TB services are
available in many hospitals. Thailand has a policy for expanding and enhancing TB diagnosis
and care at all levels in district settings. The community and subdistrict level play roles in
DOTS and home visits. The case notification rate of new smear positive TB in Thailand since
2010-2014 was under the estimate rate of WHO (the estimate of case notification rate was
66 per 100,000 population). The gap between case notifications and the real incidents cases was
due to underreporting of diagnosed TB and under diagnosis due to failure to detect cases in
health care facilities[2]. The systems for TB control in tracing and referral system now are
different in each district, and this affects the case detection[3]. The 5th Joint International
Monitoring Mission took place in August 2013, bringing together external experts and national
staff to review the performance of TB care and prevention activities in different settings. The
review team prioritized their main concerns in low case notifications in report system of TB
cases in the national underreporting is significant and below estimated rates[4] .In the current
systems, there are no specific roles of tracing of follow-up for suspected TB cases for health
personnel in the district health office or at the health center depending on the context in each
district. In this research, to explore the situation of health service performance of suspected TB
cases in community or district hospital, especially in a low prevalence district, it was expected
that district TB co-ordinating team should play a role to improve health service performance on
TB diagnosis. The objective of this research was to study the efficacy of the district TB
co-ordinating team on health service performance for suspected pulmonary tuberculosis
patients (PTB) in a district hospital.

Ethical consideration
This study followed the details of the approval of the Ethical Committee of Chulalongkorn
University. The intervention was done following the process of ethical issues with the purpose
of providing benefit to the participants and keeping confidentiality (COA NO. 158/2016).

Methodology
The comparison study of evaluations pre- and post-intervention of TB system strengthening
was conducted in northeastern part of Thailand. The district hospital was selected based on the
geographical area by the criteria of being located in a low prevalence province in the region and
also having a low prevalence in TB confirmed cases. All records of suspected TB cases reported
in the hospital in the past nine months were reviewed in term of health service performance for
suspected TB cases, chest radiography and complete microscopy. The 18 team participants
were all health personnel who are responsible for TB health service including physicians,
nurses, medical technologists from the TB clinic in the hospital, and health personnel from the
district health office and health centers formed the TB co-ordinating team and set up the role of
each participant to improve health service performance for suspected TB cases.
The intervention (set-up role and function of the district TB co-ordinating team) was
implemented. After nine months of following the assigned roles, all records of suspected TB
cases reported in the hospital in the past nine months were reviewed in the same variables of the
previous nine months before intervention. Data analysis by descriptive in pre- and
post-intervention by comparing outcomes in the nine months intervention period and the nine
months base line by the χ2-test. The main outcome of the study was confirmed pulmonary TB
(smear positive) cases.
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Research tools
The case record form of suspected cases for data collecting include age, sex, occupation and
in terms of health services for suspected TB cases, microscopy and chest radiograph (CXR),
and referral document.

Intervention
The first day of the workshop schedule is giving TB knowledge for all participants
including discussions updating TB status, TB signs and symptoms, TB transmission,
diagnosis and treatment. The participants consist of all TB clinic staffs in the hospital
including two doctors, three nurses, one hospital TB co-ordinator, one medical
technologist from the laboratory room, one health personnel from the district health
office and ten from health centers who responsible for TB health service in the district.

The second day of workshop schedule deals with strengthening the system by defining the
current system gap. Situations of TB in the district will be discussed with all participants and
finding the gap of health service performance on suspected TB cases. The details of the
existing referral system will be discussed and together set up the roles for the working process.
The output of the workshop was the formation of a district TB co-ordinating team and flow of
TB health service system, together with a defined role and function of each participant.

Results
In pre-intervention, 324 records of suspected PTB cases reported in the hospital in the
preceding 9 months were reviewed in term of health service performance for suspected TB
cases. The analysis of suspected PTB cases visiting the hospital to be diagnosed found that
the mean patient age was 57.75 years; most were more than 60 years old (48.77 percent). In 210
cases (64.81 percent), the patients were agriculturists. Among the 324 cases, 25 pulmonary TB
smear positive patients were registered for treatment at the hospital, and two cases were
referred to another hospital for treatment. Post-intervention, the 379 records of suspected TB
cases reported in the hospital after the nine-month intervention period were reviewed as in the
pre-intervention group. The mean age was 58.31 years; most were more than 60 years old
(50.66 percent). In 261 cases (68.87 percent), the patients were agriculturists. Among all 379
cases, 48 pulmonary TB smear positive cases were registered for treatment at the hospital and
3 cases were referred to another hospital for treatment (Table I).

According to the analysis by the χ2-test in terms of the outcome of the study, suspected TB
cases received a schedule for both CXR and completed microscopy (three times for sputum
microscopy), which, compared in pre- and post-intervention, were 176 and 283 cases,
respectively. The difference was found to be statistically significant (p-value¼ 0.001). For TB
diagnosis, the 27 cases diagnosed for smear positive TB in pre-intervention and 51 cases
diagnosed in post-intervention are statistically significant ( p-value¼ 0.011). For the referral
system, there were 21 and 36 cases in pre- and post-intervention, respectively, arrived at hospital
with referral document, but these numbers were found to be not statistically significant (Table II).

In order to build a district TB co-ordinating team, 14 participants including physicians,
nurses, medical technologists from the hospital, health personnel from the district health office
and health center set up a workshop to improve the health service performance for suspected
TB patients. The analysis and defining systematic gaps of health service performance on
suspected TB cases in the existing situation was done on the second day of the intervention
process. The details of the existing situation of health service performance for suspected TB
patients in the community hospital were as follows:

(1) the participants involved in TB health service worked in their role and function in
their setting, but they were not clear in terms of their role among the district level
and health center level; and
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(2) the hospital had the records for TB health service but there was no system to evaluate
the information about suspected TB cases investigated for TB diagnosis at the hospital.

To improve health service performance in both function and information, recommendations were
suggested by the participants for a system to improve health service performance as follows:

(1) Work structure: set up district TB co-ordinating team including physician, nurses,
medical technologist, district health personnel, health center personnel. The district
TB co-ordinating team TB is responsible for collaborating and monitoring the work
process together.

(2) Work process: by specifying the process when suspected TB cases have to be referred
from the health center to the hospital. The health center screens the suspected cases
and then refers to the hospital by indication with the referral document:

• The hospital sets up a hospital TB co-ordinator: the hospital TB co-ordinator has
the role to follow up with patients to get complete investigation including chest
radiography and microscopic examination by collaborating and sharing

Pre-intervention Post-intervention
n¼ 324 (%) n¼ 379 (%) χ2 df p-value

Age (years)
15-20 8 2.47 8 2.11 7.84 5 0.165
21-30 21 6.48 19 5.01
31-40 25 7.72 38 10.03
41-50 54 16.67 41 10.82
51-60 58 17.90 81 21.37
W60 158 48.77 192 50.66

X ¼ 57:75 (SD¼ 17.287)
Min¼ 15, Max¼ 90

X ¼ 58:31 (SD¼ 16.43)
Min¼ 16, Max¼ 90

Occupation
Agriculturist 210 64.81 261 68.87 6.064 4 0.194
Employer 60 18.52 46 12.14
Government officer 5 1.54 9 2.37
Commercial 2 0.62 2 0.53
Other 47 14.51 61 16.09

Registered for TB treatment at
Hospital 25 92.59 48 94.11 0.037 1 0.596a

Refer to other hospital 2 7.41 3 5.89
Note: aFisher’s exact test

Table I.
Characteristics of
suspected TB
cases and health
service performance
in district hospital

Intervention
Variables Pre Post χ2 df p-value

Chest radiography with completed microscopy
Yes 176 (69.02%) 283 (81.09%) 11.765 1 0.001
No 79 (30.98% ) 66 (18.91%)

Diagnosis of smear positive TB
Yes 27 (8.33%) 51 (14.61%) 6.46 1 0.011
No 297 (91.67%) 298 (85.39%)

Suspected TB arrived with referral document
Yes 21 (6.48%) 36 (9.50%) 2.13 1 0.144
No 303 (93.52%) 343 (90.50%)

Table II.
Analysis of health
services performance
between pre- and
post-intervention in
the district hospital
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information with the outpatient department, patient department and medical
technologist. The hospital TB co-ordinator also will co-ordinate with the district
health office to follow up suspected cases by the health center team.

• The district health officer has to monitor the health center for the follow-up
process of the suspected TB cases to get complete investigation and treatment.

• Monitoring and evaluation system: the district TB co-ordinating team will meet
regularly to share information and solve problems.

Discussion
Although all hospitals in Thailand can diagnose TB by microscopy and chest radiography,
suspected TB cases need more attention in order to complete three microscopy examinations
and receive follow-up scheduled exams for complete investigation by both chest radiography
and microscopy. The results found statistically significant ( p-value ¼ 0.001) differences in
incidence of chest radiography with completed microscopy in pre-intervention and
post-intervention after diagnosis of smear positive TB ( p-value¼ 0.011). The number of
smear positive cases also increased from 27 to 51 cases. When compared with the study at
primary health care clinics in South Africa by reviewing 62 TB patients, it was found that
41.9 percent were diagnosed using microscopy while chest radiography was done in
37.1 percent. The method used depends on TB symptoms and screening practice at health
facilities and turnaround time for delivery on results[5]. In this study, we found that a district TB
co-ordinating team plays a role in improving the health service performance of TB for increasing
the rate of investigation and confirmed cases. In regards to the referral system, we found no
statistical difference in terms of suspected TB arrived with a referral document from health
center. To increase the referral rate of suspected TB cases to the hospital, community and village
health volunteers may take part. In Thailand, village health volunteers and health personnel in
health centers also have the role in the community to screen for suspected TB cases. The study
of village health volunteer participation in TB control in southern Thailand revealed that village
health volunteers as well as the health workers in the health center played a role in TB detection
case by screening[6, 7]. A cross-sectional descriptive research conducted to study the
performance of village health volunteers on TB prevention found that 56.51 percent of village
health volunteers had a high performance level for TB prevention in terms of knowledge.
Village health volunteers have the role of providing health education/health information,
co-ordinating with health centers, launching an active case finding program, reporting the
number of TB suspected cases, sending sputum for microscopy and advising TB suspected
cases to visit a hospital. The study in China found that cooperation between different public and
private health institutes involved in TB control has proven to enhance TB control in referral,
tracing and arrival rates after the implementation of the cooperation mechanism[8]. Active case
finding for TB has been recognized as important to increase the cases being missed by the
health system[9]. Systematic TB screening may help detect more cases by defining risk groups
with screening and diagnostic algorithm options[10]. Passive case finding using sputum smear
microscopy is not enough. Early diagnosis and treatment of smear positive TB in persons with
chronic cough is of highest priority for reducing TB transmission[11]. Different populations may
be screened using a variety of algorithms include symptoms, CXR and sputum for smear
microscopy[12]. Direct nucleic acid amplification tests are playing an increasingly important role
in the diagnosis of TB[13]. Thailand has been estimated to have a TB burden of 171 per 100,000
population, a higher rate than previously reported[14]. Thailand is now currently working with
international partners such as the US Center for Disease Control to assess the impact of new
diagnostic techniques and approaches to prevent the spread of TB in health care settings[15].
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According to the district TB co-ordinating team that was set up for improving the health
service for suspected TB cases, the systems of referral, follow-up and monitoring were taken
into account for consideration. The hospital TB co-ordinator played the role in collaboration
within each department in the hospital and district health office for co-ordinating with the health
center for the follow-up of appointed cases to investigation, especially microscopic examination,
by receiving the schedule from the follow-up at hospital until the completion of microscopy.
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