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“Although I seem to be generally 
associated with tuberculosis, a 
review of my publications will 
show that my research interests 
have been very broad. The 
common thread through most of 
these studies has been that they 
are based on local communities—
Muscogee county, GA; Bethel 
area of Alaska; and Washington 
County, Maryland.” 

George W. Comstock
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Wade Hampton Frost: prevention, case-
finding, and social protection
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Surveys 1990–2017
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

China Thailand Myanmar R. Korea Philippines

R. Korea

2009 2010 2011 2012 2013 2014 2015 2016 2017

Myanmar China Cambodia Gambia Ghana Indonesia Mongolia DPR Korea Myanmar

Ethiopia Nigeria Malawi Zambia Uganda Mozambique

Lao PDR Rwanda Sudan Zimbabwe Bangladesh Nepal

Pakistan Tanzania Kenya South Africa

Thailand Philippines Viet Nam

Completed (16*) *since Task Force subgroup active

Field operations completed, analysis ongoing (1) 

Field operations ongoing (3) 

Planned (8)

2000 2001 2002 2003 2004 2005 2006 2007 2008

China Cambodia Eritrea Indonesia Philippines BNG

Viet Nam

27 surveys between 2009 and 2015/16
 20/22 global focus countries (not Mali or Sierra Leone)

 + 7 more: Lao PDR, Gambia, Sudan, Zimbabwe, Mongolia, DPR Korea, Nepal



Consistent methods since 2009

*Since 2013: + rapid molecular test for at 

least: 1.All smear-positive specimens;2. 

Smear-negative specimens if culture 

failed 

HIV test offered in 

most African surveys



“Tb prevalence surveys represent the most ambitious and 

complex health surveys in the world.”

“The surveys have been game-changers and are 

universally valued in the TB world. At the same time, 

however, the surveys are highly complex, expensive, 

require massive external technical assistance, and are 

subject to problems with radiography, laboratory testing, 

data management and analysis.”



Indonesia prevalence survey:

Sampling scheme



General Lessons from prevalence 

surveys

1. Generally, TB is more prevalent than estimated.
2. Cough is an insensitive indicator of TB.
3. Microscopy sensitivity is widely variable, ~30-70% compared 

with culture or Xpert.
4. False-positive smears are common.
5. Many “smear positive cases” cannot be confirmed by culture. 

(Is problem with smear or with culture?)
6. Non-tuberculous mycobacteria (NTMs) are relatively common 

in some countries (up to ~15% of isolates).
7. There is often broad disagreement on interpretation of CXRs. 
8. Many cases are treated in  the private sector, often with 

diagnostic and treatment delays and poor monitoring and 
evaluation of outcomes.



WHO calculations of prevalence 
provide a reasonably accurate 
estimate of the case load.

Prevalence may be 2-3X greater than 
estimated



Kenya Releases Results of National TB 

Prevalence Survey: March 24, 2017 
NAIROBI — Kenya on Friday recognized World Tuberculosis Day by 

releasing results of a TB study by the country's ministry of health —

the first of its kind since Kenya's independence. TB remains high in 

Kenya, and experts say the country lags in the fight against the 

disease.

The report states that there are more TB cases in Kenya than 

previously estimated, with a TB prevalence of 558 per 100,000 people.



Prevalence survey, Kenya

Translates to approx. 138,105 incident cases/year 

compared with 81,518 reported 2015 (40% missing)



Overall prevalence: Africa and Asia

Kenya



Pre and post-survey estimates



Incidence estimates before and 

after surveys 2012-2015

WHO Global TB report 2016

Notified
330,729

Estimated
1,020,000

Notified 90,584 Estimate 586,000

32%

15%



Cough is an insensitive indicator 

of TB.

Many persons with cough don’t 

seek care

Case-finding should be passive, based 
on evaluation of patients seeking 

care because of cough.



Many prevalent cases don’t report 

cough 



Indonesia prevalence survey: 

Care-seeking for Cough

14%

43%

43%



Prevalence of symptoms among 

cases: Kenya



Diagnosis should be based on 

sputum smear microscopy: 

• insensitive but highly specific

• culture is the gold standard

• Microscopy is <50% sensitive 

(compared with culture and/or Xpert)

• False-positive smears are common

• Culture is problematic is many 
countries



Sensitivity of microscopy

32%

Range ~30-70% sensitivity

68%



False-positive smears are common



Indonesia prevalence survey:

False positive smears

118/291 (42%) false positive smears

13/291 (4.5%) NTMs





Non-tuberculous mycobacteria 
(NTMs) are relatively common in 

some countries (but are unlikely to 
cause a positive smear)

Non-tuberculous mycobacteria 
(NTMs) are uncommon in most 

countries and, thus, are unlikely to 
cause a positive smear



Indonesia prevalence survey: 

Isolation of M Tb and NTMs

Of 334 morning specimens positive for NTMs 

only 9 (3%) were smear positive



Chest radiography has no role 

in the diagnosis of tuberculosis: 

expense,  lack of facilities,  lack 

of trained readers, poor 

specificity

Substantial disagreement between “field”  
readers and central readers
• Largely over-reading  in  the field
• Minimal(4%) missed by field readers



Indonesia: Agreement between 

field and central CXR interpretation

4% of CXR read “normal” in field were “abnormal TB” by central reader.

60% of CXR read as “abnormal TB” in field were “normal” by central reader



Many cases are treated in  

the private sector or 

initially seek care in 

private facilities/providers.

This is correct



High proportion of patients being 

treated in private sector

Asia
Africa

*Those currently on TB treatment at the time of the survey (excluding unknown location)
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Hanson CL, et al  The Journal of Infectious Diseases, Volume 216, Issue 
suppl_7, 6 November 2017

Take away messages

1. We are missing patients who are in the health system
2. Health system responses are possible, and should be 

differentiated locally
 E.g. data systems that track patients and enable 

efficient access to appropriate care
 Specimen transport rather than patient transport

3. The role of the private sector is clear
4. Patient-centered care relies on understanding patient 

preference
 Placement of new technologies should be driven by 

patient usage points



Preventive treatment of LTBI 
has no place in tuberculosis 
control

WHO Feb 2018



Prevalence surveys: What are the 

programmatic issues?

• Awareness of symptoms/insensitivity of symptom screening

• Access to high quality care

• Integration of care/strong primary care (IMAI)

• Appropriate diagnostic evaluations

• Appropriate use of screening tests and algorithms

• Poor performance of conventional microbiological tests: 

(?Xpert more sensitive than culture in practice)

• Appropriate use of radiological evaluation (difficulties with 

field reading)

• Epidemiological impact of “asymptomatic TB”



Prevalence surveys: Implications 

for clinicians

• Clinical suspicion for TB must be increased, especially 
among those with risks in high incidence settings.

• Symptom screening should include any cough, fever, 
night sweats, weight loss.

• Where possible patients with symptoms should be 
evaluated with a chest x-ray.

• Radiographic abnormalities suggestive of TB should be 
evaluated with a rapid molecular test (Xpert MTB/RIF).

• Communication and collaboration between public and 
private sectors is essential. 



Collaboration and coordination 
is essential

TB Control 
Programs

Speciality 
care:

Private 
sector,

academic 
institutions

Research:
Operational/ 

implementation,
new tools,

integration of 
innovations

Primary 
care:     
Better 

integration,        
improved 
training, 
engaged

private 
sector



Publications from individual surveys



Prevalence survey, Indonesia: 

2013-14 



Prevalence survey, Kenya, 2016



22 Global Focus Countries

Asia: Bangladesh, Cambodia, China, Indonesia, 

Myanmar, Pakistan, Philippines, Thailand, Viet 
Nam 

Africa: Ethiopia, Ghana, Kenya, Malawi, Mali, 

Mozambique, Nigeria,  Rwanda, Sierra Leone, South 
Africa, Tanzania,  Uganda, Zambia



Prevalence

Number of persons in a population with a 

disease or condition at a specified time

Number of persons in the population of 

interest at the specified time

• A proportion of a population with the disease or condition at 

a specific point in time.

• Describes disease burden at the specified time. Presents a 

“snapshot” or “slice-in-time” similar to a census. It does not 

describe events.

• Knowing the prevalence is useful for public health program 

planning



Consistent methods since 2009

*Since 2013: + rapid molecular test for at least:

1. All smear-positive specimens;

2. Smear-negative specimens if culture failed 

HIV test offered in 

most African surveys

Disease

Population











Screening sequence, Kenya



Screening

• Who to screen:

– Known risk groups

• HIV

• Diabetics

• Others based on local epidemiology

• How to screen

– Sputum

• Smear

• Xpert

• Radiography



Prevalence surveys: STAG, 2015

1. Make the following additions/modifications to 
the list of policy, programmatic and funding 
implications of prevalence surveys:

a. Add emphasis on the need to strengthen surveillance 
in general (beyond mandatory notification/correcting 
under-reporting);

b. Highlight the need for further research to understand 
detection and reporting gaps identified during surveys 
as a separate recommendation, and explicitly refer to 
“research” (as opposed to including this within point 1, 
without using the word “research”);


