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Summary 
 
Setting 
In Uzbekistan mass X-ray screening for tuberculosis (TB) is routinely practiced. 
Groups targeted are broad and include an estimated 50% of the population; 
coverage is incomplete. In 2005, 73% of all pulmonary TB cases registered were 
reportedly detected through the screening program.  
 
Objective 
To determine the proportion of TB patients detected as a result of mass X-ray 
screening in two provinces of Uzbekistan; we also investigated patient delay among 
those detected by other methods.  
 
Design 
A random sample of 85 pulmonary TB patients was interviewed and had its records 
reviewed. Patients were asked how they had found out that they were suffering from 
TB; had they been seeking healthcare at their own initiative or were they detected as 
a result of the screening program. Information on delay was included in the 
interviews; information on risk factors for TB was collected from patient records.  
 
Results 
Of 85 patients interviewed, 11 (weighted frequency 16%, 95% CI 6.1-27%) indicated 
having been diagnosed through screening programs; the remaining 74 reported they 
were diagnosed with TB while seeking care for symptoms at their own initiative. Of 
TB patients belonging to risk groups eligible for screening, only a small proportion 
(11%) was identified through a screening program. Patients’ delay among passively 
detected cases was generally short. 
 
Conclusion 
The yield of TB screening is much lower than what was officially reported. Efficiency 
might be improved by restricting screening efforts to a small number of well defined 
target groups and ensuring full coverage of these groups.  
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Introduction 
Uzbekistan is a post Soviet country in the process of restructuring its health services. 
This includes restructuring of the tuberculosis (TB) services which are being 
transformed from a highly vertical program into a more integrated system based on 
the DOTS strategy. The DOTS strategy has been implemented in Uzbekistan since 
1998 and 100% DOTS coverage was achieved in 2005. Still elements of the old 
system dating back to the days of the Soviet Union are in place, such as active case 
finding through mass radiography. At present TB control policies are being revised 
with the aim of developing one unified approach, in accordance with the recently 
launched ‘Stop TB Strategy’1.  
 
According to current legislation in Uzbekistan, a part of the population needs to be 
screened for TB by X-ray or fluorography on an annual basis. Groups to be screened 
can be subdivided into ‘risk groups’ and the so called ‘mandatory contingents’. 
Among the risk groups are: persons with other diseases (diabetes, peptic ulcer, 
chronic obstructive pulmonary disease (COPD) and psychiatric conditions); HIV-
positives; contacts of TB patients; and drug and alcohol addicts. Among the 
‘mandatory contingents’ are: medical workers; farmers working with cows and sheep; 
food handlers and public services personnel, i.e. teachers, drivers and barbers. In 
addition to the ‘risk groups’ and the ‘mandatory contingents’, persons living alone, 
pensioners, disabled people and women of fertile age (15-49 years) need to be 
screened. Thus in total over 50% of the population needs to be screened by X-ray or 
fluorography on an annual basis.  
 
Since the available budget is insufficient to fully cover all these groups, plans are 
made at the beginning of each year about which percentage of each group should be 
examined. For 2005 the target in Uzbekistan was to examine 3,860,422 persons 
(15% of the total population of Uzbekistan); out of those 3,011,129 persons, i.e. 78%, 
were actually examined*.     
 
During 2005 a total of 17,744 new cases of pulmonary TB were notified in the civilian 
sector in Uzbekistan, i.e. 68 per 100,000 population. Out of those, 12,951 were 
reported to have been detected by active case finding, i.e. 73% of all pulmonary 
cases†. Such a high yield of active case finding would be in stark contrast to results 
of earlier studies in Canada2, Czechoslovakia3,4 and the Netherlands2, countries that 
were all implementing mass radiography at the time the studies were conducted. In 
these studies that focused on smear positive pulmonary tuberculosis, the proportion 
of cases detected through mass radiography ranged from 12 to 25%. All other smear 
positive TB patients were found either after they presented themselves with TB-
related symptoms, or because they came into contact with health services for other 
reasons.  
 
Our study investigated the apparent discrepancy between records from Uzbekistan 
and results of the earlier studies on yield of active case finding through mass 
radiography. We also looked at the magnitude of patients’ delay.  
 

                                            
†  (Source: Annual statistics, 2005, National Research Institute for Pulmonology and Phthisiatry of 
Uzbekistan) 
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Study population and Methods 
New patients diagnosed with pulmonary TB in two provinces of Uzbekistan during the 
second half of 2005 were eligible for inclusion. For logistical reasons enrolment was 
limited to two provinces, Tashkent and Djizzak. Whereas the latter is a predominantly 
rural province, the former is more urbanized. In this study a new patient was a patient 
who had never been diagnosed with TB before. Patients below the age of 15 years, 
patients not speaking Uzbek or Russian, patients who were unconscious or seriously 
ill, intellectually impaired or suffering from a serious psychiatric disorder and patients 
not consenting to participate were excluded from the study. Random samples were 
drawn from the electronic TB patient registers of the two provinces, taking into 
account the prespecified inclusion and exclusion criteria.   
 
The sample size was calculated for each of the two provinces under the assumption 
that the proportion of TB patients first identified through mass radiography is similar 
to the average proportions found in the studies in Czechoslovakia, Canada and the 
Netherlands, i.e. 24%.To estimate a proportion of 24% with a precision of 12% 
requires a sample size of 49. To be on the safe side, taking into account the 
possibility of non-responders and non-availability of patient records or errors in 
patient classification, a sample size of 60 TB patients per province was chosen.  
 
Questionnaires were pre-tested to make sure that all questions were clear and 
understandable. Review of records was conducted by two staff members of Project 
HOPE, an international NGO providing technical support to the TB control programs 
of Central Asia. After verbal informed consent was obtained, patients were 
interviewed in their homes or in TB facilities. Interviews were conducted in January 
2006 by volunteers who had been trained for this purpose by Project HOPE staff. 
Project HOPE staff also supervised the process of conducting interviews.  
 
In the interview patients were asked how they had found out that they were suffering 
from TB. There were three options: patients were diagnosed with TB when attending 
a health facility at their own initiative to seek care for certain symptoms; patients were 
diagnosed as a result of routine TB screening at the initiative of the health services; 
or ‘other’ ways. The latter needed to be specified. Patients who had consulted the 
health services at their own initiative were asked about their symptoms at that time. 
They were asked how long after the onset of symptoms they had first attended a 
health service and which health service this was.  
 
From the medical records data was collected on: sex, age, sputum smear result, type 
of TB and risk factors for TB. Risk factors included in the study questionnaire were: 
concomitant other disease (to be specified), HIV infection, having been imprisoned 
within the last 2 years, contact of TB patient, homeless, jobless, migrant, alcohol 
abuse, intravenous drug use, medical worker and ‘other risk factors’, which were to 
be specified.  
 
Data was entered in Microsoft Access in duplicate by two different persons and the 
two files were compared to identify typing errors. Where appropriate we used 
weighted frequencies (wf) to account for the fact that the parent populations from 
which the study subjects were sampled were not equal in size (614 patients for 
Tashkent vs. 200 for Djizzak). For data analysis we used Stata/ IC V10.1 (Stata 
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Corp., College Station Tx, USA). The study was approved by the national TB 
program (DOTS Center).  
 

Results 
Out of 120 patients sampled from the electronic TB register, 11 had to be excluded 
because of discrepancies between the paper patient records and the electronic 
database. Two patients turned out not to be pulmonary TB cases, 4 were actually 
under the age of 15 and 5 were not new cases. In addition there was one case in 
which the diagnosis of TB had been revised after the patient had been started on 
treatment. Of the 108 sampled cases that did fulfil the inclusion criteria, 23 (21.3%) 
could not be interviewed. Ten cases had moved out of the province, 11 cases had 
defaulted and could not be retraced and two cases had died. The remaining 85 
patients were interviewed and had their records reviewed. Of those, 32 were 
pulmonary smear positive cases (38%) and 53 were pulmonary smear negative 
cases (62%) (table 1).  
 
Table 1: Main characteristics of the study population 
Variable n (%) 
Sex  

Male 59 (69) 

Female 26 (31) 
  
Age groups  

15-24 16 (19) 

25-34 17 (20) 

35-44 16 (19) 

45-54 15 (18) 

55-64 11 (13) 

  65+ 10 (12) 
  
Marital status  

Single 16 (20) 

Married 60 (71) 

Widowed or Divorced   8 (9) 
  
Education (highest level attained)  

None   2 (2) 

Primary school 23 (27) 

Secondary school 57 (67) 

Higher education   3 (4) 
 
Seventy four participants (wf 84%) reported that they had themselves been seeking 
health care because of symptoms. Nine participants (wf 13%), indicated having been 
diagnosed as a result of routine screening for tuberculosis. In addition, two 
participants (wf 3.3%) were diagnosed with TB upon consulting the health services 
for a mandatory prenuptial general health examination; these patients were both 
found to be sputum smear positive. This brings the total number of cases detected 
through screening programs at 11, equivalent to a weighted frequency of 16% (95% 
CI 6.1-27%). Results varied between the two provinces with 9 out of 45 patients in 
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Tashkent (20%, 95% CI 9.6-35%) versus 2 out of 40 patients in Djizzak (5%, 95% CI 
0.6-17%) having been detected through screening programs (Table 2). 
 
Table 2: Proportions of tuberculosis cases detected by case detection method in Tashkent and Djizzak 
provinces during the second half of 2005 
Case finding                   

method 

Province 

TB Screening 
program  
(%, 95% CI) 

Other screening 
program  
(%, 95% CI) 

Any screening 
program  
(%, 95% CI) 

At own 
initiative  
(%, 95% CI) 

Total 

Djizzak  2 (5, 0.6-17) 0 (0-9) 2 (5, 0.6-17) 38 (95, 83-99) 40 

Tashkent 7 (16, 6.5-30) 2 (4.4, 0.5-15) 9 (20, 9.6-35) 36 (80, 65-90) 45 

All 9 (13, 5.7-20)* 2 (3.3, 0.33-6.4)* 11 (16, 6.1-27)* 74 (84, 73-94)* 85 

*weighted % 
 
 
Among risk factors for TB listed in the patient records, the presence of another 
concomitant disease (18 cases) and joblessness (16 cases) were most common; 8 
patients were contacts of a TB patient. Of all patients reviewed, 44 (56%) had at least 
one risk factor listed. (Table 3). 
 
Table3: Risk factors for TB among patients sampled as listed in patient records and 
numbers among those detected by screening according to data from interviews.  

Risk Factor* 
Number  
(weighted %) 

Identified by 
screening (%) 

Alcohol abuse                     3 (5) 1 (33) 

Contact of TB patient                     8 (11) 

 

1 (13) 

History of imprisonment                     5 (7)               0 (0) 

HIV infection                     1 (2)               0 (0) 

Jobless                   16 (27) 3 (19) 

Migrant                     1 (1)   1 (100) 

Other concomitant disease                   18 (16)               1 (6) 

Any of the above                   44 (56) 5(11) 
*TB patients can have more than one risk factor 
  
Out of 44 patients with at least one risk factor listed, five (11%) were identified by the 
screening programs. Patients without risk factors had a slightly higher probability of 
being detected through the screening programs but the difference was not 
statistically significant (OR=1.7, p=0.45). Eight patients included in the sample were 
listed as contacts of TB cases, one was detected by active case finding, seven others 
were found passively. Of 18 patients suffering form a concomitant other disease, one 
was identified through the screening program; all 18 were suffering from diseases 
requiring annual TB screening according to the current criteria, ten were diagnosed 
with chronic bronchitis, five with diabetes mellitus and three with peptic ulcer.  
 
There was little difference in the proportion of smear positives among those detected 
by passive case finding and those detected by screening. Four out of 11 patients 
detected actively (36%) were smear positive, as opposed to 28 out of 74 cases 
detected passively (38%) (OR=0.90, p=0.88).  
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Among the 11 cases detected by screening, seven reported not having been aware 
of any symptoms at the time of diagnosis. Three had been suffering from cough at 
the time of screening, all three turned out to be smear positive cases. One of the 
three reported having been coughing since one month; the other two had been 
coughing for two months.  
 
Fifty (68%) of the passively detected cases first reported to a public first line facility, 
five (7%) reported to a private practitioner and 19 (26%) reported directly to the TB 
services. Reported patient’s delay ranged from one day to one year in both provinces 
with a median of 20 days in Tashkent en 15 days in Djizzak. Eighteen passively 
detected patients (24%) reported a patients’ delay of two months or more (Table 4). 
 
Table 4 Patients delay among passively detected patients  
Patients 
Delay 
(months) n (%) 

< 1  44 (60) 
1-1.99  12 (16) 
2-2.99       6 (8) 
≥3  12 (16) 
Total         74 

 
 

Discussion 
The results of our study show that during the 2nd half of 2005 in the provinces 
surveyed 16% of new pulmonary TB cases (95% C.I. 6.1-27%) were found by active 
case finding. This differs from the national figure of 73% reported in the annual 
statistics of the National Research Institute for Pulmonology and Phthisiatry, but is 
very similar to the results of the studies in Canada, Czechoslovakia and the 
Netherlands. There appears to be an over reporting of active case finding, which is 
probably related to the fact that doctors fear being blamed for not having detected a 
TB patient at their own initiative; in addition doctors are reluctant to report not having 
achieved their TB screening targets. Early case finding is important when trying to 
reduce morbidity and mortality from tuberculosis. The Stop TB strategy promotes 
passive case finding as the main case finding method; active case finding is 
recommended only for certain high risk groups. This is also one of the 
recommendations from a recent review on active case finding methods5. Apart form 
the apparent lack of effectiveness, active case finding has a high cost. A recent study 
from Ukraine6 shows costs per smear positive case detected by active case finding 
varying from US$5,713 in Mariupol to UD$10,229 in Kyiv.  
 
An argument often used in favour of active case finding through mass radiography is 
that it would identify TB cases at an earlier stage, before they become smear 
positive. Our study did not confirm this. We found almost equal proportions of smear 
positives among those detected through active case finding (36%) and those 
detected passively (38%). This fits in well with findings of Shimao et al7 who found 
similar proportions of disease of recent onset among smear positive and smear 
negative TB cases.  
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Median patient’s delay among those detected passively was short, 20 days, which is 
a strong argument in favour of passive case finding.  
 
Of the risk factors listed in the patient records, concomitant other disease was most 
common. Out of 18 patients officially requiring annual screening because of 
concomitant diseases, only one had been detected through screening. Also out of 
eight patients who were contacts of a TB patient, only one was detected through the 
screening program. When taking into consideration all risk factors listed, those with 
risk factors were not more likely to be detected by active case finding than those 
without risk factors. It appears that current screening efforts are not well targeted and 
therefore miss out on TB cases arising within some well defined and easily 
accessible risk groups. Another factor frequently shown to be associated with TB is 
unemployment8. Unemployed may be a good target group for screening. However 
further exploration is required as we do not know the level of unemployment in the 
general population. 
 

Limitations 
We were able to study only two provinces of Uzbekistan and we limited our intake to 
the two quarters prior to the start of the study. Proportions of patients identified 
through screening were different between the two provinces but in both cases they 
were far below the official national figure of 73%. Limiting intake to two quarters was 
necessary to avoid recall bias but may have introduced another source of bias if 
screening campaigns would be more intensive in the other two quarters of the year. 
In reality the screening campaigns continue throughout the year with some 
intensification in spring and autumn, the latter period was included in our sample. 
The risk for a directional bias is there; we have tried to minimize this risk by having 
the patient interviews administered by volunteers who are not medical professionals.  

Conclusion 
The yield of the TB screening program was low; yet with the criteria used at present, 
50% of the population of Uzbekistan are eligible for annual TB screening. TB cases 
arising within well defined risk groups were no more likely to be detected by the 
screening program than those not belonging to risk groups. To prevent wastage of 
resources, it seems preferable to focus the screening efforts on a small number of 
well defined high risk groups and ensure full coverage of these groups.  
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