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Abstract 
Thailand is classified by the World Health Organization as one of a few countries in the world with the highest tuberculosis 
(TB) burden. The Thai Ministry of Public Health has implemented the ‘Tuberculosis Case Management’ (TBCM) as the main 
database for the national TB surveillance. TBCM is designed for case registration and management as well as case 
reporting and notification. This study thus aimed to evaluate TBCM for its surveillance function. A cross-sectional 
descriptive study was conducted to review the surveillance function of TBCM during 1 Jan to 30 Jun 2017 at Mae Sot 
Hospital, Thailand. The study team reviewed the protocols and guidelines of TBCM. The practice of health personnel at the 
TB clinic was observed to determine the data flow of TBCM. Qualitative and quantitative study methods were employed in 
accordance with the Center for Disease Control and Prevention’s Guidelines for Evaluating Surveillance Systems. We found 
that TBCM reporting system at Mae Sot Hospital was acceptable, stable and useful in achieving the objectives of TB control 
program. Sensitivity and positive predictive value of TBCM accounted for 80.8% and 99.4% respectively. The most 
common reason of miss-reporting was a loss to follow-up after admission or after health exam, particularly amongst non-
Thai patients. Timeliness and data quality were concerned attributes that required improvement. TBCM and the in-house 
medical recording system should be harmonized to mitigate the risk of erroneous coding. 
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IIntroduction  

Tuberculosis (TB) is a chronic and potentially lethal 
infectious disease caused by Mycobacterium 
tuberculosis.1 In 2016, approximately 1.3 million 
deaths among HIV-negative people were 
attributable to TB and additional 374,000 deaths 
among HIV-positive people. It was estimated that 
about 10.4 million people fell ill with TB in 2016.1,2 
Thailand is classified by the World Health 
Organization (WHO) as one of the 14 countries in 
the world with high TB burden. Each year Thailand 
presents with about 105,000 incident cases.3 About 
16% of the TB cases are HIV positive.1 

An effective surveillance system is critical to 
successful disease control.4 The ultimate goal of TB 
surveillance system is to reduce the burden of 
mortality and morbidity from TB by timely 
identification and comprehensive treatment as 
management of contacts.4,5 There are two main TB 
surveillance systems in Thailand. First is the 
national disease surveillance system, R506, which is 
managed by Division of Epidemiology (DOE), 
Department of Disease Control (DDC), Ministry of 
Public Health (MOPH). The R506 comprises not only 
TB, but also, a vast range of communicable diseases. 
The other is Tuberculosis Case Management (TBCM) 
system, which is governed by Division of 
Tuberculosis (DTB), DDC, MOPH and specifically 
designed for TB.6 

It is pertinent that TBCM should be evaluated 
periodically. In this regard, we used Mae Sot 
Hospital as a case study to evaluate TBCM for its 
surveillance function. Mae Sot Hospital is located in 
Mae Sot, Tak. It is the residence for Thai population, 
numbering about 150 thousand and non-Thai 
populations, mostly, Myanmar, numbering about 
130 thousand. Mae Sot Hospital is a 420-bedded 
general hospital. In 2017, there were 185 TB cases 
amongst Thai Nationals and 136 TB cases amongst 
non-Thais. The treatment success rate was 87.1% 
amongst Thais and 81.1% amongst non-Thais.   

The objectives of this study are to (i) describe 
tuberculosis management system at Mae Sot 
Hospital, (ii) assess the surveillance function of 
TBCM at Mae Sot Hospital, and (iii) to provide 
recommendation to improve tuberculosis 
management system at Mae Sot Hospital. It is hoped 
that this study can serve as a meaningful lesson for 
improving TB surveillance for other provinces in 
Thailand and in other countries with relatively 
similar context. 

 

Methods 

Study Design 

We applied a cross-sectional descriptive study. The 
field data collection was conducted from 31 Jul to 3 
Aug 2018. The frame of the evaluation was adopted 
from ‘Updated guidelines for evaluating public health 
surveillance systems’, recommended by the Centers 
for Disease Control and Prevention (US-CDC).7 

Study Period 

The period of interest was between 1 Jan to 30 Jun 
2017. 

Population Scope 

For qualitative attributes, we collected data by 
interviewing all persons involved with TBCM in Mae 
Sot Hospital. For quantitative attributes, we collected 
data from the medical records, e.g., TB treatment card, 
outpatient department (OPD) card, and inpatient 
department (IPD) charts stored in Mae Sot Hospital.  

Data Collection Methods and Tools 

Qualitative attributes 

We reviewed the protocols and guidelines of TBCM in 
Thailand. The practice of staff at TB clinic of Mae Sot 
Hospital was observed to enable the team to 
understand the data flow and the patient flow. In-
depth interviews using semi-structured questionnaires 
were conducted on 13 respondents in the hospital. The 
interviews were audio taped and transcribed upon 
verbal consent from the interviewees.  

Quantitative attributes 

Medical records in inpatient (IP) and outpatient (OP) 
wards were reviewed. Laboratory and drug logbooks 
were explored. We also checked health-examination 
data of migrants from migrant-worker clinic of Mae 
Sot Hospital. Then we assessed these data against 
the records in TBCM.  

Operational Definitions 

A patient would be identified as TB case if he/she was 
found to meet either of the following criteria: (i) 
diagnosed as TB by a physician with either one of the 
following ICD-10 (the 10th revision of the International 
Classification of Diseases) codes: A15, A16, A17, A18, 
and A19; (ii) showing positive TB results from either 
one of the following tests: sputum smear, sputum 
culture, Xpert MTB/RIF, and Line Probe Assay (LPA); 
(iii) receiving rifampicin or kanamycin for treating TB, 
and (iv) showing positive chest radiograph compatible 
with TB from the health examination at migrant-
worker clinic.  



OSIR, March 2021, Volume 14, Issue 1, p.20-26 

 22 

DData Analysis 

We narratively described the flow of patients 
suspected of TB and the flow of TB data in the 
hospital. Then we described usefulness of the system 
based on the interviews. We applied content analysis 
for qualitative data and descriptive statistics for 
quantitative data. For qualitative attributes, we 
focused on acceptability, flexibility, simplicity and 

stability. For quantitative attributes, we focused on 
quality of reporting (completeness and validity), 
timeliness, sensitivity, positive predictive value (PPV), 
and representativeness. Details of the quantitative 
attributes are displayed in Table 1. 

We also investigated reasons of miss-reporting by 
reviewing the medical records and interviewing with 
the physicians in charge. 

Table 1. Definition of quantitative attributes 

Attribute Definition 
Data quality 
i. Completeness 
ii. Validity 

No missing of each key variable in TBCM  
Accuracy of selected variables in TBCM, assessed against medical charts 

Timeliness of reporting Time interval between diagnosis and reporting the results to TBCM 

Sensitivity Proportion of the total number of cases in the population under surveillance being detected 
by TBCM 

Positive predictive value Proportion of cases reported to TBCM that met the case definition of TB 

Representativeness Comparison of the characteristics of cases reported to TBCM with TB cases presenting at 
Mae Sot Hospital 

Ethics Consideration 

This research was conducted as part of the routine 
evaluation of the DOE. Hence ethics clearance was 
not needed. However, the researcher team always 
followed research ethics standards. All individual 
information was anonymised.  

Results 

Flow of Patient and Data  

Figure 1 below shows an overview of patient flow and 
data flow of TB cases in Mae Sot Hospital. A patient 

can be diagnosed from general OPD, inpatient wards 
or specialist departments as well as private facilities 
and migrant-worker clinic. Initial treatment can 
either be given as an inpatient or an outpatient based 
on clinical severity. Meanwhile the data flow started 
from the TB clinic with the notification of a TB 
patient. The reporting was performed by a TB clinic 
officer into TBCM online system. Data from TBCM 
were exported from the epidemiology unit to the TB 
coordinators for case management as well as data 
validation and verification and to Division of 
Tuberculosis, DDC, for data aggregation. 

 
 Figure 1. Flow of services for TB patients and data of TB cases at Mae Sot Hospital 
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UUsefulness of TBCM 

All of the respondents agreed that TBCM surveillance 
system helped identify high risk population for active 
screening and optimize the treatment to match each 
individual patient’s health need.  

“Treating TB is an art. Sometimes, I cannot follow the 
guideline and I need to change the treatment for 
complicated patients. I used data from personal TB 
records (from TBCM) to design strategy to take care of 
TB patients. I can easily ask it from TB 
manager.”…Infectious disease specialist  

Qualitative Attributes 

Overall, the participants presented relatively positive 
attitudes towards most qualitative attributes, 
excepting flexibility. Table 2 displays the results from 
content analysis on qualitative attributes.  

Simplicity 

About 64% (7/11; excluding participants coded as ‘not 
applicable’) of the respondents reported that the 
system was simple and user friendly, while 
approximately a quarter informed that the system 
was not simple because it had no linkage with other 
existing reporting systems (such as HOSxP).  

“Everything would be easier if all databases were 
linked together.”…Laboratory officer  

Acceptability 

About 92% (11/12) of the interviewees responded that 
the system was acceptable and the system also helped 
them to access the data easily. However, one of the 
interviewees pointed that the system was less 
acceptable as part of it required manual entry, which 
was quite burdensome. 

Table 2. Summary of content analysis findings on qualitative attributes 

No. of interviewee Position Simplicity Acceptability Stability Flexibility 
1 Hospital director 1 1 1 -1 

2 Infectious disease specialist 1 1 1 -1 

3 Doctor in charge of IP care -1 1 0 NA 

4 Nurse in charge of IP care NA 1 NA NA 

5 Epidemiologist -1 1 0 -1 

6 Paediatrician NA NA NA NA 

7 Paediatric nurse 1 1 NA NA 

8 Laboratory officer -1 -1 1 -1 

9 IT officer (hospital) 1 1 1 0 

10 IT officer (TB clinic) 1 1 1 1 

11 TB officer/manager 0 1 1 -1 

12 TB nurse 1 1 1 1 

13 TB health worker 1 1 1 1 

Note: 1=Positive attitude, -1=Negative attitude, 0=Neutral, NA=Not applicable, IT=Information and technology 

Stability 

Four-fifths (8/10) of the respondents viewed that the 
system was stable because they had back-up plans to 
support its operation, such as manpower and 
standard operating procedures. Nobody viewed that 
the program would be terminated soon since the 
system was supported by the MOPH. 

Flexibility 

One-third (3/9) of the respondents mentioned that 
TBCM was flexible in terms of data reporting as it 
allowed the officers to edit the individual patient data. 
However, about half of the respondents (5/9) 
mentioned that the system was not flexible as they 
could not edit certain variables online.  

Quantitative Attributes 

Sensitivity 

It is found that of 203 cases that met case definition 
of TB during the study period, 164 were reported in 
TBCM. This meant the sensitivity of reporting 
equated 80.8%. 

Positive predictive value 

We found that there were 165 cases presented in 
TBCM. Of these 165 records, 164 met the case 
definition of TB. This denoted that PPV accounted for 
99.4%, Table 3. 
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Table 3. Presence of records in Tuberculosis Case 
Management by assessing against the case definition 

 Meet case 
definition 

Do not meet 
case definition 

Total 

Present in TBCM 164 1 165 
Not present in TBCM 39 147 186 
Total 203 148 351 

Completeness 

Completeness of TBCM in most of the variables, such 
as, date of birth, gender and sites of infection, was 
extremely high. However, there were some variables 
with incomplete recording, particularly, date of 
treatment starting (84%) and telephone number 
(52%), Table 4. 

Table 4. Completeness of variables in Tuberculosis Case 
Management, assessed against hospital records 

Variable No. of complete 
records (N=321) 

Percentage 

Date of birth 321 100% 
Gender 321 100% 
Pulmonary/  
extra-pulmonary 

321 100% 

Type of registration 
(New/relapse) 

321 100% 

Subdistrict address 315 98% 
Date of treatment start 271 84% 
Telephone number 166 52% 

Validity  

Validity was checked by comparing the data in 
hospital records (HOSxP) against the data in TBCM. 
Data from the hospital records were used as gold 
standard. Gender, age and site of infection presented 
with the largest degree of validity. Treatment and 
address data showed relatively low percentage,     
Table 5. 

Table 5. Validity of variables in Tuberculosis Case 
Management, assessed against hospital records 

Variable Number of records 
with matched 

variables (N=164) 

Percentage 

Gender 161 98% 
Age 147 90% 
Pulmonary/  
extra-pulmonary 

142 87% 

Date of treatment  102 62% 

Subdistrict address 109 66% 
Identification 
number 

84 51% 

Timeliness 

Timeliness was assessed by measuring lag time 
between diagnosis date and reporting date. According 
to TBCM guideline, a newly diagnosed TB patient 
should be reported to TBCM within 7 days after 
diagnosis. Among 164 reports with complete data, 
48% of the TB patients in Mae Sot (62/129) met      
the 7-day benchmark. If the cut-off was extended to 
14 days, 71% of the records (92/129) demonstrated 
timely reporting. 

Representativeness 

The records in TBCM were almost identical to those 
in medical charts; for instance, mean age of the 
patients in TBCM was 47 years, just a year greater 
than that in medical charts. The most remarkable 
difference was found in nationality variable (about 
5%-margin), Table 6. 

Table 6. Representativeness of variables in Tuberculosis 
Case Management, assessed against hospital records 

Characteristic Reported in 
medical charts 

Reported in 
TBCM 

Age (mean + standard 
deviation) 

46+18 47+18 

Male to female ratio 1.5:1 1.7:1 

Sub-district (%) (n/N) 
  

In Mae Sot 74% (129/203) 72% (118/165) 
Outside Mae Sot 26%   (74/203) 28%   (47/165) 

Nationality (%) (n/N) 
  

Thai 48%   (98/203) 53%   (87/165) 
Non-Thai 52% (105/203) 47%   (78/165) 

Sites of infection 
  

Pulmonary 87% (176/203) 87% (143/165) 
Extra-pulmonary 13%   (32/203) 13%   (22/165) 

EExploring Reasons of Non-reporting in TBCM  

We reviewed medical records to identify reasons of 
miss reporting of TB cases. There were 39 patients 
who met TB case definition but were not reported in 
TBCM. Of these patients, 28 lived outside Mae Sot. 
Miss-reporting occurred mostly in non-Thai 
populations, comprising refugees from temporary 
shelters or cross-border immigrants. The reasons of 
miss-reporting varied. Loss to follow-up was the 
most common reason. Some other reasons included 
being diagnosed as TB for the first time in other 
hospital units outside TB clinic (e.g., paediatric or 
orthopaedic units) or death during admission before 
being reported in TBCM, Table 7. 
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Table 7. Reasons of miss-reporting in Tuberculosis Case Management 

 Residing in Mae Sot (N=11) Not residing in Mae Sot (N=28) 
Thais  
(N=11) 

- Reason unidentified (n=1) - Loss to follow-up after treatment (n=4) 
- Died soon after diagnosis (n=1) 
- Treated at orthopaedic and paediatric wards (n=1) 
- Reason unidentified (n=4) 

Non-Thais  
(N=28) 

- Loss to follow-up after admission (n=2) 
- Loss to follow-up after migrant health exam (n=2) 
- Referred to Myanmar (n=2) 
- Died soon after diagnosis (n=1) 
- Reason unidentified (n=3) 

- Residing in Myanmar (n=4) 
- Residing in sheltered areas of refugees (n=4) 
- Referred to other hospitals (n=2) 
- Treated at orthopaedic ward (n=1) 
- Reason unidentified (n=7) 

DDiscussion 

This study has shed light on the performance of 
TBCM reporting system at Mae Sot Hospital. Overall, 
most participants found that TBCM was helpful in 
terms of resource planning and situation monitoring. 
Sensitivity and PPV of the system accounted for 
80.8% and 99.4%.  

These figures are quite satisfactory as they are way 
greater than the TB surveillance system elsewhere, for 
instance, 68% sensitivity and 10% PPV in 
Afghanistan8 and 27% sensitivity and 7% PPV in 
Ghana.9 This might be because Afghanistan and 
Ghana were low- and middle-income nations where the 
health system is not yet well established compared 
with Thailand, which is an upper-middle nation.10,11 

Our study also found that the quality of data needs 
improvement in certain variables, for example, 
nationality, date of treatment, and sub district 
address. Though, these variables are optional fields 
for the data entry process of TBCM, they can provide 
helpful information in monitoring the progress of 
disease and treatment outcomes. This information 
coincides with the findings for qualitative attributes; 
simplicity in particular. To date, the transferring of 
data from the hospital’s electronic medical chart 
(HOSxP) into TBCM still requires manual entry as 
HOSxP and TBCM are not automatically linked. 
There was also a participant pointing that TBCM 
should allow flexibility in editing some variables. 
However, this issue needs a deliberate consideration. 
This is because TBCM is the national database. 
Hence, it needs to maintain a standardisation of 
variables across settings (though in the future the 
developer may improve TBCM by allowing local 
providers to edit certain variables which do not affect 
the whole system).  

Timeliness of reporting is also important, as delay in 
reporting can cause delay in prevention and control 
measures especially in detecting outbreaks or clusters 
of cases.7 We found that only half of the cases were 

reported to TBCM in a timely manner. This discovery 
coincides with the situation elsewhere. The Ghanaian 
review found that only 55.6% were reported in a 
timely manner to the regional level.9 The delay in 
reporting might result from many factors, not only a 
pitfall of TBCM by itself. The hospital staff should 
consult among each other to identify the root cause of 
this problem and propose optimal measures to 
address this issue. For instance, a shortcut 
communication from the station of diagnosis to the 
point of data entry should be made in order to speed 
up the reporting of cases to TBCM.   

Another point that is worth mentioning is the miss-
reporting of the cases in TBCM. The most common 
reason was a loss to follow-up. This explanation was 
logical as the diagnosis of TB sometimes took a long 
time until the sputum smear or Xpert MTB/RIF 
results came out, and this requires more than one 
hospital visit. Hence it is possible that the diagnosis 
at the first visit of the patient might not meet TB case 
definition (and the record was not reported to TBCM 
from the outset) but later the laboratory result 
showed up as TB. This phenomenon warrants not 
only the improvement of TBCM reporting system, but 
the case management of the hospital as a whole. A 
system to trace and identify contact information of 
the patients should be in place. 

Limitations 

There remain some limitations in this study. First, 
this study is limited to the TB surveillance system in 
Mae Sot Hospital only. The readers should be 
cautious in generalising the findings to other settings. 
Second, the volume of interviewees was quite small. 
Some participants involved in TB management did 
not participate in the interview, such as nurses and 
public health officers at health centres. Third, we had 
not explored patients with diseases which had clinical 
course close to TB, such as chronic bronchitis or lung 
cancer. A more thorough evaluation should 
incorporate those diseases in the future.  
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PPublic Health Recommendations 

The TB surveillance system of Mae Sot Hospital 
should be improved by arranging a training session 
for hospital staff involved in the TBCM reporting 
system, especially in the perspective of timeliness and 
data quality. A case management system that helps 
track all patients suspected of TB or those awaiting 
the laboratory results should be introduced in order 
to minimize the risk of loss to follow-up. Data 
scientists in charge of TBCM software development of 
the DDC should work closely with the information-
and-technology officers at local hospitals to 
harmonize TBCM with the in-house medical 
recording system. This practice also helps mitigate 
erroneous coding by manual entry. 
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