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• Milestones of National TB Prevalence survey

• Objective of  prevalence survey

• Survey Design and  Methodology

• Survey operation
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Outline of presentation



52 million pop. 

676,577 sq km (75/sq km)

▪ Est. incidence all forms - 358/100,000 pop:

▪ Est. TB mortality           - 51/100,000pop:

▪ (Global TB report,2018, WHO , Geneva)

▪ HIV sero-positive among TB  - 9.3%

▪ HIV Sentinel Surveillance(HSS) 2018

MDR-TB among new TB patients - 5.1% 

MDR-TB among retreatment regimen- 27% 

(3rd DRS, 2012-2013)

▪

▪ TB control achievement for 2018

▪ CNR(all form TB)/100,000 pop: - 258  & 

▪ TSR - 87%
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• 1972: Nationwide TB Baseline Survey

• 1994: National Sputum smear positive TB prevalence survey

• 2009-2010: National TB prevalence survey

• 2017- 2018: National TB prevalence survey(current)
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Milestones for TB surveys in 

Myanmar



Smear Positive case Bacteriologically confirmed case

n /100,000 95% CI n /100,000 95% CI

All 

participants 

123 242.3 (186.1-315.3) 311 612.8 (502.2-747.6)

Strata

Division 70 191.6 (137.4-267.3) 192 522.8 (420.9-649.1)

State 53 369.0 (235.6-577.5) 119 838.0 (560.3-1251.5)

Urban/Rural

Urban 38 330.7 (216.2-505.7) 103 903.2 (661.8-1231.5)

Rural 85 216.1 (153.6-304.0) 208 526.8 (410.1-676.5)
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Background (Survey Result 2009-2010) 

Prevalence of TB among aged 15 or more



Trend of TB Case Notification (1995-2018)
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Goal and General Objectives

Goal

To determine the TB burden in Myanmar in 2017-2018

Implication

To develop better country strategy on TB care and control in order to 

achieve that TB is no longer a public health threat

General objective:

To determine the prevalence of pulmonary TB among adults 15 years 

old or older in Myanmar in 2017 – 2018. 
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Uniqueness

• National TB Prevalence: More precise estimate (d=0.2) by new 

diagnostic methods, digital X-ray and Xpert Ultra

• Sub-National estimates: Independent prevalence estimate (d=0.3) in 

three strata of States, Regions other than Yangon, and Yangon

• Comparison between Xpert and Conventional culture in 70 clusters 

• Direct Comparison of prevalence in 2017/2018 with 2009/2010 by 

one culture
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Actual Timeline of 

4th National TB prevalence survey 2017-2018 

Date Activity Remark

April-May 2017 Survey Protocol finalize WHO & RIT/JATA

17th – 18th July 2017 Survey preparation meeting Discuss survey data 

base. 138 Clusters 

selection

4th Aug 2017 First Steering Committee Meeting of 4th National 

TB Prevalence Survey (2017-2018)

4th Sept 2017 Survey protocol was submitted to Ethic Review 

Committee of DMR

11th Sept 2017 ERC approval letter was obtained from DMR

20th – 22nd September 

2017

Survey SOP Training 

Field visit to the survey operation demonstration 

at Hton Boo Village under PyiDaungKan RHC, 

Pyinmana

24-26th September 2017 Pilot Survey at Yangon & Mandalay

28-29th September 2017 Pilot Survey Wrap up meeting for final 

preparation 

23rd October 2017 4th National TB Prevalence Survey was Launched

8th – 17th May 2018 Survey Mid-term review mission Dr. Irwin & team

3rd week of Aug 2018 Preparation for final data validation and analysis 

mission 

Julia, Kiyo
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Date Activity Remark

End of September 2018 All 138 clusters finished field operation. 

15th October 2018 X-pert Reports completed

End of October 2018 Central X-ray reading completed

End of November 2018 Culture Reports available

28th Nov – 7th Dec 2018 Data Management, data quality check Julia, Kiyo, TTK

10th – 11th Dec Study case confirmation by Panel Central Panel

2nd week of Dec Analysis for preliminary results Yamada, Kiyo -RIT

18th - 19th Dec 2018 Workshop on survey analysis and preliminary 

results

19th – 22nd Feb 2019 Consensus Meeting (countries who use Gene 

Xpert in TB prevalence survey) of survey results 

in Geneva

Dr. Onozaki,

Dr. Cho Cho San

24th April 2019 Dissemination meeting of National TB 

Prevalence Survey 

28th-30th May 2019 Re-estimation of TB burden (mortality and 

incidence)

WHO, RIT

Actual Timeline of 
4th National TB prevalence survey 2017-2018 
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Methodology

A nationwide community-based cross-sectional survey of the adult 

population aged ≥15 years

Sampling methods

• A multistage cluster sampling method with Probability Proportionate 

Sampling (PPS) procedure for stratification of states, regions and Yangon 

region

• Sampling frame : National census population in 2014

• Stratification: 

Strata: 1. States, 2. Regions other than Yangon, 3. Yangon

Sub-strata: Urban and rural areas for each stratum

• Primary sampling unit (PSU): Urban areas of township and rural areas  of 

township in each stratum

• Secondary sampling unit (SSU): ward (urban) and village tract (rural) 

(cluster)
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Baseline: Sample size (national estimate) 

based on B+ Positive TB*

• > 15 years old

• P= 429/100,000  (613/100,000 in 2010: 30% reduction)

• k= 0.7 (0.69 in 2010)

• Precision= 0.2

• Cluster size = 500

• Participation rate = 85% (89.2% in 2010)

• 54,000 (500*108)  in 108 clusters

However, sub-national estimates beyond one national estimate 

seemed essential, adding clusters to Yangon and States. 

*Assuming Xpert Ultra has at least equal sensitivity as solid culture 
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Cluster allocation

States

Regions

Other than 

Yangon

Yangon Total

Population 15+ year-old (n)

(National Census 2014)
9,407,873 20,837,168 5,635,290 35,880,331

Population 15+ year-old (%) 26.2% 58.1% 15.7% 100%

Required number of cluster 

for national estimate
28 62 18 108

(Number of Culture cluster) (19) (40) (11) (70)

Additional clusters 10 0 20 30

Cluster allocation for strata 38 62 38 138

Cluster allocation for sub 

strata
Urban-10(26.3%)

Rural- 28(73.7%)

Urban-15(22.9%)

Rural- 47(77.1%)

Urban-27(71.9%)

Rural- 11(28.1%)
138
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Eligible Study Population

Exclusion criteria

1) Age factor: Children <15 years on a survey census day 

2) Residential factor:

• Any people who move in cluster area <14 days before the survey 

census day 

• Registered residents who have been away from a cluster area for >15 

consecutive days including census day
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Cluster Distribution  

Hlaingtharyar
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Organogram of survey management
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Survey Operation

I. Pre-visit to selected township

II.   Field survey procedure

(1) Census taking

• Field census team visit every household to confirm the eligibility of 

survey participants 

• Invite all eligible participants to survey site 

• Assess the socio-economic status 
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Survey Operation

(2) Interview at the survey site

• Take written consent

• Measure Body weight, Height, Blood pressure

• TB Symptoms screening  

(Cough, Sputum, Blood stained sputum, Chest pain, Unexplained body 

weight loss, Fever, Excessive night sweats) 

• TB history 

• Health seeking behavior
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Survey Operation

(3) Chest X-ray examination (Portable Digital X-ray)

• All eligible subjects except those exempted undergo 
CXR
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All Study participants

Symptom screening and chest X ray 

screening

No cough or cough <2 

weeks and normal CXR/ 

abnormal CXR not 

suggestive of TB

CXR declined or 

exempted 

Cough >=2weeks 

and/or abnormal 

CXR suggestive of 

TB

No TB suggestive 

symptom
Any TB suggestive 

symptom

Not eligible for 

laboratory 

examination

Eligible for 

laboratory 

examination

Screening Strategy
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Survey Operation

(4) Eligible criteria for Bacteriological examination

• Cough for 2 weeks (14 days) or longer

• CXR screening findings of Abnormal Eligible for 
Laboratory Examinations (Any defined abnormality in 
lung and/or mediastinum)

• No CXR result with any TB suggestive symptom such 
as cough, sputum, fever, chest pain,  etc. 

24 April 2019 23Dissemination  meeting of  4th National TB  Prevalence survey 



Laboratory examination

Laboratory Examinations Remark

1st specimen: 

Spot

Existing Xpert

Lab
Xpert Xpert Ultra

2nd specimen: 

Morning

NTRL or 

UMTBC 

Smear and 

Culture

Smear microscopy test*

Culture test is done only 

for randomly selected 70 

clusters and all Xpert 

MTB positive from 68 

clusters

3rd specimen:  

Morning spot

Existing Xpert

Lab
Xpert Xpert Ultra
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Case definition 
used for bacteriologically-confirmed 

pulmonary TB

Any Xpert MTB detected excluding trace with at least 
one of the following conditions:
• culture MTB+ ; 
• active TB by clinical panel assessment

24 April 2019 Dissemination  meeting of  4th National TB  Prevalence survey 25



Data Management

• Epi info used for data entry, cleaning, validation of census 

(household register), socio-economic (household asset),  

interview (survey form), contact tracing, post survey 

interview.

• Data were transferred into STATA version 14 for statistical 

analysis. 
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Prevalence survey forms & Reports 

1. Consent form (Form 01);

2. Household Register (Form 02); 

3. Household Asset Form (Form 
03); 

4. Invitation card (Form 04); 

5. Individual survey form (Form 
05); 

6. Sputum collection list (Form 
06); 

7. Sputum examination reqest
form (Form 07 & 08);

8. Contact tracing form (Form 09); 

9. Post survey form (Form 10); 

10. Sputum Dispatch Record to 
Central Lab (Form 11); 

11. Referral form 

1. Survey Reception Register (Register 00)

2. Chest X-ray Register (Register 01);

3. Township and Central laboratory 
Register (Register 02 & 03); 

4. Survey Register (Register 04)

1. Pre-visit report (Report 00); 

2. Chest X-ray Report by cluster (Report 

01);

3. Cluster Summary Report (Report 02); 

4. Central Laboratory Cluster Report 

(Report 03);

5. Xpert positive TB Case Notification 

Report (Report 04); 

6. Cluster positive TB Case Notification 

Report (Report 05); 

7. Individual TB Suspected Case 

Notification Report (Report 06 & 08);

8. Individual TB Case Notification Report 

(Report 07); 

9. Individual Suspected TB Case 

Notification Report (Report 09) 
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Individual Survey Form (Form 05)

Identification & Demographic characteristics

TB Treatment History, Risk factor & 
Commorbidities
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Individual Survey Form (Form 05) (Continued) 

Symptoms & Care Seeking 
Behaviours

Chest X-ray and Laboratory Examinations and Results
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4th National TB Prevalence Survey 
Survey Preparation

Steering Committee Meeting
(4th August 2017) 

Disease Control Office, Naypyitaw

Dissemination  meeting of  4th National TB  Prevalence survey 



Data Assistants Training

WHO Country Office, Yangon
CXR Reading Training

Summit Park View Hotel, Yangon

Survey Team Training 
(20-21st Sept 2017)

Hotel Max, Naypyitaw
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Field Survey operation
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Pre-visit

Explaining the survey 

activities to Local 

authority

Meeting with local 
health authority and 

selecting the field 
operation site
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Census Day

• Decide eligibility and updating household register.

• Give invitation card to all eligible person

• Assess the socio economic status
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Survey Flyer

Distributed during 

census
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Survey site

District Lab
(1st and 3rd Spec, Xpert)

Regional Lab Unit in 
YGN,MDL

(2nd Spec, Smear/Culture)YGN/MDL 
Radiology Unit

Reception

Interview

Field CXR 
reader

Field Lab Unit
Sputum Collection

Field CXR

YGN,MDL
LM/UM Data 
Management 
Unit

Field Data 
Management 
Unit Epi Info

Group 
instruction

Waiting
Space

Waiting
Space

CXR
reception

Data
Checker

EXIT

ENTRANCE

Digital
X-ray
image

Specimen

Data 
Transfer

Test 
Result

Digital X-ray image

Central Data 
Management 
Unit in NPT

All data and
documents

Field Activity
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Entrance

& 

Waiting

Taking Informed 

consent
24 April 2019

Dissemination  meeting of  4th National TB  Prevalence survey 

37



Measuring BP, Height 
& Body weight
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Reception

• Register survey participants

• Updating Household register

• Issue survey form and serial 

number
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Interview

• TB Symptoms screening 

• TB history 

• Health seeking behavior

• Risk factors
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Chest X-ray taking

24 April 2019 Dissemination  meeting of  4th National TB  Prevalence survey 41



Chest X-ray reading

Use Digital X-ray 
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Sputum collection

• Use Xpert Ultra for sputum 

eligible participant

• Proceed culture in 70 clusters 

and Xpert positive cases
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Check Point

• Check the completeness of 

interview form.

• Explain the screening result

• Provide a gift
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Field Data Management

On site data entry of 

Household register and 

interview form into field 

data base (Epi info)
24 April 2019 Dissemination  meeting of  4th National TB  Prevalence survey 45



4th National TB Prevalence 
Survey 2017-2018

Survey Teams

24 April 2019 Dissemination  meeting of  4th National TB  Prevalence survey 46



24 April 2019 Dissemination  meeting of  4th National TB  Prevalence survey 47

4th National TB 
Prevalence Survey 2017-

2018
Survey Teams
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Survey Activities at Field Site
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Central Data 
Management Unit



Mid-term review mission team at Census Site 
and Central  survey case review meeting
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Mid-term Review Mission (8th – 17th May, 2018)
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Group Discussion with Mid-term review team & 
Survey Team Leaders

Mid-term Review Mission at BSL3 Laboratory
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Central/Panel CXR Reading at Yangon & 
Mandalay Survey Coordination Unit
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Adjacent studies

• In depth interview of detected patients (1-3 months after 

starting treatment) and additional data collection 

(comorbidities, prognosis, etc.)

• Prospective follow up of survey clusters 

• Child Contact Investigations

• Socio-economic status of households of TB patients 
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Budget

•Operational cost: USD 1 million from Global 

Fund

•Procurement: 0.8 million from Global Fund

•TA by/through WHO supported by GF, USAID, 

3MDG, RIT(JATA) and US-CDC
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• Monsoon, rainy season

• Inadequate Capacity of TB Laboratory (esp. human 

Resource) 

• Mobilization of NTP/non NTP staff - for field works for 

11months

• Geographical terrain

• Language barrier/ security issue

• Participation lower in Urban area
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