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Abstract: Seroepidemiology has several proven applications in malaria endemic areas. In this study, it was 

used to assess the effectiveness of a community-based malaria control program in the focus of malaria 

transmission. The first serological survey was done before the implementation of a c6mmunity-based 

malaria control program (pre-intervention) , and the second one was done after 5 years of intervention in 

the study area. Comparison of the distribution of the indirect fluorescent antibody (IFA) titers showed a 

reduction in the high titer-responses after the intervention. Moreover, there was a statistically significant 

reduction in the geornetric mean reciprocal titer (GMRT) after the intervention. These findings were 

suggestive of a reduction in malaria transmission resulting from the intervention. Results of a parallel 

parasitologic study revealed the same findings. Therefore, seroepidemiology, when used to complement the 

parasitologic measurement, is valuable in monitoring the effectiveness of malaria control measures. 
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INTRODUCTION 

In many endemic communities, malaria control has 

been reoriented to better and more efficient use of 

resources. Emphasis has been changed from the highly 

prescriptive, centralized control programs, to those 

programs adapted to local conditions and responding to 

10cal needs of the people (WHO, 1992) . The community-

based approach to malaria control has been adopted in 

the Philippines, especially since the provision of health 

services has been devolved to the local governments 

(Malaria Control Service, 1996). This type of approach 

encourages community participation, people empower-

ment and self-reliance. Sustainability of malaria con-

trol measures is thus assured on a long term basis. It is 

this type of malaria control which was implemented in 

the focus of malaria transmission in the study area. 

In view of the wide applications of sero-
epidemiology (WHO, 1972; Tharavanij et al.. 1986; Ray 

et al.. 1988; Ettling et al.. 1989; Kano et al.. 1993), this 

present study attempts to use it to evaluate the effective-

ness of a five-years community-based malaria control 

program in the study community. The findings from 

this study may be of value in monitoring the present 

10cal malaria control program and those of other 

endemic countries as well. 

SUBJECTS, MATERIALS AND METHODS 

Study area 

This study is limited to the forest fringe part of the 

same study community (Tongol-Rivera et al.. 1993), 

which was the focus of malaria transmission. An 
already organized group of volunteer health workers 

(BHWs) was mobilized for the promotion and imple-

mentation of ongoing malaria control interventions in 

this study community. The target population consisted 

of 65 families with 344 members. During the five years 

study period, the BHWS Were trained and re-trained. 
~heir activities included the promotion of residual insec-

ticide spraying to cover as many households as possible, 

active and passive case finding by making blood smears 
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and bringing them to the microscopist (both government 

and non-government organizations) for parasitologic 

diagnosis, administration of Chloroquine and Prima-

quine tablets (Chloroquine Phosphate at 10 mg base/kg 

on day I and day 2, and 5 mg base/kg on day 3 for 

Plasmodium falciparum; Chloroquine at this dose plus 

Primaquine at 15 mg base/kg for 14 days for P. vivax) 

to patients with positive blood smears; and distribution 

and monitoring of the use of Permethrin pre-impregnat-

ed mosquito nets (Japan) . They were also responsible 

for dissemination of information about malaria preven-

tion and control and they actively participated in the 

parasitologic and serologic surveys. 

The BHWS did passive and active case detection in 

the study area during implementation of the project 
(1992-1996) . For suspected malaria cases they made the 

smears themselves and brought to the microscopists for 

diagnosis. 

Serologic and Parasitologic Surveys 

The results of the serologic and parasitologic sur-

veys which were done at the end of the rainy season, in 

December, 1991 were considered as the pre-intervention 

data. At that time, a total of 118 blood samples were 

collected by fingerprick in infants and venipuncture in 

the older age group (Tongol-Rivera et al.. 1993). In 

February and March, 1997, after five years of commu-

nity-based malaria control, repeat surveys were done on 

the same study site. These surveys were scheduled at 

the end of the rainy season which was unusually delayed. 

The pre and post-intervention surveys were both done 

after the rainy season, when malaria transmission was 

expected to be high. A total of 218 blood specimens 

were collected by fingerprick (Kano et al.. 1989) using 

blood sampling paper (Nobuto's). The subjects came 

from the following age groups: 0-9 years of age, 49.5%; 

10-20 years of age, 8.3%; and >20 years of age, 42.2%. 

They were composed of 67% females and 33% males. 

Parallel parasitologic surveys were done at the 

same time as the serologic surveys. Thick and thin 

blood smears were processed. There were 118 smears 

during the pre-intervention and 219 (this included 1 

subject who did not have plasma specimen) during the 

post-intervention. 

For the pre-intervention serologic survey, the in-

direct fluorescent antibody test (IFAT) was used with 

four-fold dilutions of serum ranging from 1:4 to 1:4,096 

and reacted to both P. falciparum and P. vivax antigens 

(Tongol-Rivera et al.. 1993). In the post-intervention 

survey, the IFAT was done with plasma diluted ten-fold 

with phosphate-buffered saline (PBS). Fluorescein 

isothiocyanate-conjugated anti-human lgG (Dako, 
Japan) was used as antibody and fluorescence was read 

with an incident light illuminating type fluorescent 

microscope (model BH-RFC; Olympus, Tokyo, Japan) . 

The highest serum dilution giving a positive reading was 

the IFAT titer. 

Statistical analysis 

The Mann-Whitney U test was used to determine 

the differences in the geometric mean reciprocal titer 

(GMRT) between the pre and post-intervention ser-

ologic surveys because the antibody titers were not 

normally distributed. 

RESULTS 

Interviews with the BHWS and the subjects which 

were done simultaneously with the surveys, revealed 

that 73.2% have been using the pre-impregnated mos-

quito nets distributed to them. Those who resided in the 

study area after the net distribution (21.5%) have been 

using ordinary mosquito nets. The children, O to 10 

years old have been the priority group to use the net 

while sleeping. It was also found out that 64.2% of the 

subjects' houses have been sprayed with residual insecti-

cides at least once a year. The general observation of 

the BHWS and the subjects was that the frequency of 

malaria in their community has been reduced signifi-

cantly, considering the lesser nurnber of positive blood 

smears and malaria sick residents, even during the rainy 

season. Table I shows the yearly number of malaria 

cases which were confirmed by peripheral smear and 

detected through passive and active case detection by 

BHWs. Although a trend of increasing number of 
malaria cases is observed, the actual counts are still 

10wer compared to the 99 cases detected by serology 
(IFAT) during the pre-intervention survey. Titers of 

1:16-1:4,096 are considered positive (Table 2) . On closer 

examination, it is shown that there are 44 malaria cases 

detected by IFAT in the post-intervention survey, as 

compared to 39 cases detected by the BHWS through 

Table I Malaria cases detected by passive and active case 

detection by BHWS and confirmed by peripheral 

smear 

1992 1993 1994 1995 1996 
P. falciparum 

P. vivax 

Mixed 

5 

o 

o 

3 

3 

8 

1 

1 

12 26 
6 10 
O 3 

Total 5 7 10 18 39 
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Table 2 Distribution of indirect fluorescent antibody test 

community-based malaria control 

(IFAT) titers and parasitemia before and after 

Age 
(in years) 

IFAT 
Before Community-based 
Malaria Control 

Titers 

After Community-based 
Malaria Control 

Parasitemia 

Before Community-based 

Malaria Control 

After Community-based 

Malaria Control 

0-9 1:256-1:4,096 

1:16-1:64 

< 1:4 

18 

6 

10 

1:400-1:1,000 

1:40-1:100 

1:10 

< 1:10 

3 

7 

10 

88 

P.f 
P. v. 

Mixed 
Negative 

8 

O 

1 

25 

O 

O 

108 

10-20 1:256-1:4,096 

1:16-1:64 

< 1:4 

24 

9 

4 

1:400-1:1,000 

1:40-1:100 

1:10 

< 1:10 

O 

4 

2 

12 

P,f 
P. v. 

Mixed 
Negative 

7 

o 

30 

O 

O 

O 

18 

> 20 1:256-1:4,096 

1:16-1:64 

< 1:4 

38 

4 

5 

1:400-1:1,000 

1:40-1:100 

1:10 

<1:10 

8 

22 

28 

34 

P.f 
P. v. 

Mixed 
Negative 

9 

o 

o 

38 

o 

o 

o 

92 

Total 118 218 118 219 

*Values are the number of individuals. P,f =Plasmodium falciparum; P.v, =Plasmodium v ivax. 

active and passive cases detection in 1996, which is the 

year preceding this survey. These data show that by 

measuring period prevalence, serology is able to mea-

sure the actual estimate of malaria cases. On the other 

hand, detection of parasitemia in malaria smears, mea-

sures point prevalence and misses low parasitemias, 

past and treated infections. 

Figure I shows the frequency of antibody titers 

when graphically plotted. The distribution profiles of 

both P. falciparum and P. vivax species followed similar 

patterns. Figure I also shows the comparison of the 

antibody titer distribution profiles of the pre and post-

intervention serologic surveys in the study community. 

In the pre-intervention survey, a high percentage of 

subjects showed the highest titer (1:4,096) for both P. 

Before 

80 

96 po!~ltlve 

70 

60 

50 

40 

30 

20 

10 

o 

:// ¥~-,~i 
.~ 

1 25 G '1 :4096 '1 : ' o 24 

Titer 

falciparum and P. vivax antigens. A second peak at a 

lower titer of 1:16 was also noted. In contrast, the post-

intervention survey showed a high percentage of nega-

tive titers for both P. falciparum and P. vivax antigens. 

Table 2 shows a comparison of the specific titers 

among the different age groups, and between the pre and 

post-intervention surveys. In the pre-intervention sur-

vey, 68% (n=118) of the subjects had high titers (1:256-

1:4,096), 16% had low titers (1:16-1:64) and only 16% 

had negative titers (1:<4). This is in contrast to the 

post-intervention results which showed 80% with nega-

tive titers (1:<10) , 15% with low titers (1:40-1:100) and 

only 5% with high titers (1:400-1:1,000). Moreover, the 

difference in the GMRTS Of the two surveys was statisti-

cally significant (p<0.01) . 
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The parallel parasitologic study showed that 25 out 

of 118 subjects had parasitemia during the pre-interven-

tion survey. Of these, 24 had P. falciparum while one 

had mixed infection (Table 2) . By the IFAT, there were 

99 out of 118 whose titers were 1:16-1:4,096 and were 

considered to be malaria cases (Table 2). On the other 

hand, in the post-intervention survey, only one out of 219 

was positive and this was P. vivax. By the IFAT, more 

cases were detected, 44 out of 218 whose titers were 

1:40-1:1,000. These results show a reduction of malaria 

cases during post-intervention which may suggest a 

reduction of the prevalence and transmission of malaria 

in the study community. 

DISCUSSION 

The degree of transmission or prevalence of 
malaria is usually measured by either GMRT or the 

percentage of the sample population which is sero-

logically positive (Kagan, 1973). In the present study, 

both of these measurements consistently showed a 
reduction of malaria transmission and prevalence, which 

may have been attributed to the implementation of 
community-based malaria control in this study commu-

nity. It was shown that there was a statistically signifi-

cant difference between the GMRTS Of the pre-interven-

tion and post-intervention surveys, and which is sugges-

tive of the effectiveness of malaria control. Further-

more, Table 2 shows a high percentage of subjects with 

high antibody titers to both P. falciparum and P. vivax. 

and lower percentages of subjects with low and negative 

antibody titers before the implementation of community-

based malaria control. The opposite was shown after 

the irnplementation, when there was a high percentage 

of negative and low titers, and very low percentage of 

high titers. Table I shows the number of malaria cases 

per year of the intervention period as determined by 

passive and active case detection and confirmed by 

peripheral smear. Comparison with the results of the 

post-intervention parasitologic survey in Table 2, shows 

that cases were easily missed by a one-point par-

asitologic survey. There were more cases detected in 

the years during the intervention because case detection 

was done throughout the year. The highest number of 

39 cases were detected the previous year in 1996. The 

post-intervention parasitologic survey in 1997 detected 

only one case. However, serology even if it was done as 

a one-point survey detected 44 cases in the post-inter-

vention survey in 1997. Comparison with the results of 

the pre-intervention serologic survey shows a 44% 

reduction of cases-44 showed IFAT titers to both P. 

falciparum and P. vivax in the post-intervention survey 

against 99 in the pre-intervention survey. By measuring 

period prevalence, serology detected cases which occur-

red in the previous year. The above data may indicate 

a significant reduction in malaria prevalence and trans-

mission, although complete interruption of transmission 

was not attained. 

Comparison of the antibody distribution profiles 

(Fig. 1) of the two surveys also shows the same trend, 

whereas high antibody titers predominate before the 

implementation of community-based malaria control, 

10w and even negative titers predominate after the 

implementation of control. Both pre and post-interven-

tion antibody profiles show IFAT titers to both P. 
falciparum and P. vivax. However, the post-intervention 

profile shows a more significant decrease in P. vivax and 

P. falciparum. The reason is that P. falciparum being 

dominant during the rainy season causes more recent 

past infection which are detected by serology in the 

survey after the rainy season. However, P. vivax 
increases in frequency during the dry season, so that a 

lesser percentage of P. vivax was detected by the same 

serologic survey done after the rainy season. The 

paralle parasitologic study (Table 2) shows results 

which are consistent with the serologic study. More 

parasitemic subjects, predominantly P. falciparum were 

detected before the intervention, while only one P. vivax 

was detected after the intervention. These data further 

strengthen the conclusion that malaria prevalence and 

transmission are significantly reduced in the study com-

munity. 

Seroepidemiology, as shown in the present study is 

useful in the assessment of the effectiveness of malaria 

control programs. Although, the significant reduction in 

malaria prevalence and transmission in the study com-

munity may be attributed to the malaria control im-

plemented, there may be other factors which may have 

contributed to this improvement in malaria situation. 

These factors which cannot be controlled in the study 

include the natural reduction of malaria transmission 

which may be due to instability of malaria, environmen-

tal changes and socio-economic development of the 

study community. 
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Abstract: Tuberculosis is a major public health problem in Bangladesh. It is estimated that about 52,000 

deaths due to tuberculosis and 300,000 new tuberculosis cases occurred in 1997 in Bangladesh. Bangladesh 

Rural Advancement Committee (BRAO , a Bangladeshi non government organization is implementing a 
community based program for tuberculosis since 1984 in collaboration with the national tuberculosis 

program. Community health workers are the nucleus of this initiative. A11 of them are female and selected 

from rural community. They identify suspected persons for sputum test and provide treatment to the 

patients in their own community. In the middle of 1998 this program was reviewed, and the achievements 

in 1996 and 1997 were analyzed. Treatment outcomes were evaluated through cohort analysis according to 

WH0/International Union Against Tuberculosis and Lung Disease (IUATLD) guidelines. Outcome indica-

tors defined by WH0/IUATLD were used. A total of 7,946 patients were detected in 34 thanas in 1996 and 

1997. Out of them, 6,163 (77.6%) were new sputum positive patients. Their sputum conversion and cure rates 

were about 90% and 86.7% respectively. This program has achieved the WHO target of 85% cure rate. 
Community health workers are playing a key role to control tuberculosis in this approach. Thus this model 

could reduce burden on health facilities, reduce patient's costs and increase case detection and cure rate. 

Key Words: Community Health Workers, Tuberculosis Control, Directly Observed Treatment, Bangladesh, 

Bangladesh Rural Advancement Committee (BRAO 

INTRODUCTION 

Tuberculosis is one of leading causes of adult deaths 

in the world. According to World Health Organization 

(WHO) , more than 3 million people die of tuberculosis 

in the world every year. It is also estimated that 

approximately 30 million people will die from tuberculo-

sis in the next ten years if the disease continues to 

spread at the current rate (WHO, 1996). One thirds of 

the world's population are already infected with tubercu-

10sis bacillus. Twenty million people are currently 

suffering from tuberculosis, and 8 million people get 

tuberculosis disease every year. More than 50 million 

people may have been infected with drug resistant 
strains of tuberculosis (WHO, 1995). Tuberculosis is 

the only disease that the WHO has ever classified as a 

global emergency declared in 1993 (WHO, 1994). 

Tuberculosis has been a major public health threat 

in Bangladesh. According to the recent review by the 

government of Bangladesh and WHO, about 52,000 
deaths and 300,000 new cases were estimated in 1997 

(Government of Bangladesh, 1997). There were only 13 

hospitals totally with 1,076 beds and 44 clinics available 

for tuberculosis services in Bangladesh until 1980s 

(Chowdhury et al.. 1991). The national tuberculosis 

program had been integrated with general health ser-

vices basically at thana health complexes as a policy in 

early 1980s. Thana health complex is a primary health 

care center of thana (sub-district) covering about 

250,000 population. However in 1985, only 124 among 

460 thana health complexes provided services for tuber-

culosis. Only 560 sputum positive patients were 
identified in those thana health complexes in 1987 

(Government of Bangladesh, 1988). Moreover their 

1 Department of Community Health, The University of Tokyo, Japan 
2 Health and Population Division, BRAC, Dhaka, Bangladesh 
3 The Research Institute of Tuberculosis, Tokyo, Japan 
Correspondence to: Mohammad Akramul Islam, Department of Community Health, School of International Health, The University of 
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treatment completion rate was as below as 25% (Islam, 

1987). The World Bank review in 1990 estimated that 

the overall case detection rate was less than 20% and 

treatment completion rate was below 50% (Veen and 
Beex-Bleumink, 1990). In response to these findings, 

the national tuberculosis program revised its strategy 

with the guidance from WHO and received the financial 

assistance from the World Bank and the Government of 

Netherlands. Since 1993, the revised program has been 

implernented in order to strengthen the integration of 

tuberculosis control into the existing primary health 

care system. It focuses largely on collaboration with 

non-government organizations (NGOs) as they have 

already developed primary health care program. Until 

mid 1997, the national tuberculosis program covered 324 

thanas which was about 70% of the whole country. Of 

these thanas, the government covered 214 thanas and 

NGOS covered 110 thanas (Ali and Colombani, 1997). 

The cure rate in thana health complexes under direct 

government supervision was about 71.1%, while that in 

the areas supported by NGOS Was about 81.5% (Ali and 

Colombani, 1997). The recent review shows that the 

overall case detection rate is about 25% and treatment 

success rate is about 80% (Government of Bangladesh, 
1997) . 

Bangladesh Rural Advancement Committee 
(BRAO, one of the largest NGOS in Bangladesh has 

been involved in the activities for poverty alleviation 

and empowerment of the poor since 1972. Along with 

the various community development activities i.e. adult 

and child education, health, income generation, credit 

and wornen development, BRAC initiated a pilot com-

munity based tuberculosis control project in 1984 in 

Manikganj thana. It covered a population of 220,000 

through more than 200 community health workers in 
collaboration with national anti tuberculosis association 

of Bangladesh and government of Bangladesh ( Ishi-

kawa, 1985; Chowdhury et al.. 1991). The project area 

was approximately 50 km north west to Dhaka. The 
aim was to make tuberculosis diagnosis and treatment 

services available and accessible to the community 

people through community health workers, who already 

existed in BRAC initiated community program. In this 

tuberculosis program, the community health workers 

were community level service providers in rural villages 

for educating the community, identifying of sympto-

matic persons, providing treatment to patients, and 

following them up to ensure their compliance. Twelve 

months treatment regimen was then used for treating 

tuberculosis patients. The treatment completion rate 

was about 79% (Chowdhury et al.. 1991). 

With the successful outcome in Manikganj thana, 

this approach was extended to 10 more thanas in 1992 

covering a population of approximately 1.8 million to 

examine the scope of scaling up. It also showed the 

treatment completion rate as high as 80% (Chowdhury 

et al., 1997). Following these encouraging results, 

BRAC signed a memorandum of understanding with the 

governrnent of Bangladesh in 1994 to extend tuberculo-

sis control activities to 120 additional thanas. In 1995 

BRAC introduced 8 months short course regimen in 
collaboration with new national program. The program 

achieved the WHO target of 85% cure rate (Chowdhury 

et al.. 1997). A study showed that the tuberculosis 

prevalence rate was reduced in BRAC areas nearly by 

half within four years in compare to non program areas 

(Chowdhury et al., 1997). This model is currently being 

applied in 60 thanas covering a population of approxi-

mately 13 million. The experience and results of the 

project after introducing and extending short course 

treatment are summarized in this paper. The detail 

strategy and evolution of the program has been publi-

shed elsewhere (Ishikawa, 1985; Chowdhury et al., 1991; 

Chowdhury et al.. 1997). 

MATERIALS AND METHODS 

Manpower development 
Community health workers, women of 25-35 years 

of age, play a key role in tuberculosis control program 

by BRAC. Each community health worker covers 150 to 

200 households. They are mostly illiterate and members 

of village organizations. Community health workers are 

selected by the members of village organizations. Vil-

lage organizations were formed by women of the poor-

est section in the community. Community health 
workers were trained by BRAC staff about tuberculosis 

control for 5 days along with other components of health 

such as nutrition, reproductive health, safe water supply 

and sanitation, acute respiratory infection, expanded 

program on immunization and so on. One day refresher 

training is also conducted every month to share the 

information and discuss their performance and problems 

which they encountered during the last month. 

In the beginning of this prograrn a basic training 

was given to the staff of all levels both in government 

and BRAC, including medical doctors, field level man-

agers and supervisors following the national tuberculo-

sis program training curriculum. Training materials 

and logistics were mostly supplied by the national tuber-

culosis program. WHO training modules for district 

level managers were used to train medical doctors and 



managers. Laboratory technicians were trained cen-

trally by national tuberculosis program. 

ldentificatiou of patients 

The community is informed about the danger of 

tuberculosis, signs and symptoms, diagnosis and treat-

ment facilities, treatment schedule and prevention of 

tuberculosis through female forums held by community 

health workers. In addition, the male seminars, mosque 

forums, doctors seminars, teachers and elite seminars 

and Bazaar forums are organized by BRAC staff to 
disseminate the information. Cured patients also play 

an important role in disseminating information, identify-

ing and motivating symptomatic persons for sputum 

examination and motivating the patients to continue 

treatment until they are cured. 

Persons with cough for more than three weeks are 

mostly identified by community health workers and then 

referred for sputum examination. Each suspected per-

son is given two sputum containers for collecting spu-

tum samples one at night and the other at early morning, 

and also given instruction on how to collect sputum. 

Each suspected person is asked to bring two sputum 

specimens to the smearing center. Another spot sputum 

specimen is collected from each suspected person at the 

center. Sputum collection centers are set up at BRAC 

field offices and at village levels in remote areas to 

increase the accessibility of community to the diagnostic 

facility. Both centers are managed by BRAC staff and 

community health workers. Sputum smears are prepar-

ed and the slides are sent to the thana level laboratory 

for staining and microscopic examination. The results 

of the sputum examination are sent back to the sympto-

matic persons through the community health workers. 

Fifty percent of positive, 5% negative and 5% follow-up 

sputum slides are cross checked by another laboratory 

technician every month. To ensure quality control, 
randomly selected slides are also re-checked periodi-

cally by the national tuberculosis program staff. 

Treatment 
When two sputum specimens are positive, treatment 

for tuberculosis is initiated by community health 
workers under the guidance of BRAC field level staff. If 

symptoms persist but the sputum is negative, the 
patients are referred to the government health facility 

i.e. thana health complex or district tuberculosis clinic. 

Sputum negative patients as well as extra pulmonary 

patients are given treatrnent after consultation with the 

district tuberculosis clinic consultant. 

Patients are asked to deposit Taka 200 (about US $ 
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4) and to sign a bond with two witnesses as a guarantee 

of treatment completion. If the patient is too poor to 

pay, he/she receives waiver of bond money. In some 

cases, community people also pay the bond money for 

patients. From the bond money, Taka 25 is given to the 

community health worker for each patient identification 

and Taka 100 is given on completion of the treatment. 

The remaining Taka 75 is refunded to the patient after 

completion of treatment. If the patient defaulted from 

the treatment, community health worker is paid propor-

tionally and the remaining is kept by the organization. 

However if the patient dies, community health worker is 

paid proportionally and the remaining is returned to the 

authorized family member mentioned in the bond. 

The eight months short course treatment regimen 

(i.e. isoniazid, pyrazinamide, ethambutol and rifampicin 

daily for two months followed by isoniazid and thioace-

tazone daily for six months) is given for new smear 

positive pulmonary tuberculosis patients as well as for 

seriously ill smear negative and extra pulmonary 
patients. Follow up sputum examination is made at 2nd, 

5th and 8th months of the treatment to monitor the 

progress of treatment for sputum positive cases. 

Drug taking of the patient is directly observed by 

community health workers. They collect the drugs from 

the BRAC field office monthly during refreshers train-

ing and store then in their homes. Patients come to the 

community health worker's home for drug taking during 

the intensive phase of the new treatment and for the 

entire period in case of retreatment. If the patient fails 

to come, the community health worker visits the patient's 

home and observe the drug taking. In the case of 
seriously ill patient, the community health worker visits 

the patient's home and observe him/her swallow the 

drugs until the patient becomes able to come to the 

community health worker's house. The streptomycin 

injections are also administered by community health 

workers for retreatment (failure and relapse) patients. 

Patients also collect drugs during ambulatory phase of 

treatment once a week from the community health 
workers home. Patients with drug reactions and compli-

cations are managed at the community level or sent to 

the thana health complex or district tuberculosis clinic. 

Supervision and monitoring 

The program is supervised and monitored by BRAC 

field and regional level staff. A tuberculosis specialist 

from central level monitors the activities and provides 

technical support to the program. Monitoring from the 

head office is also done by the top managers through 

management information system. The research and 
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evaluation division of BRAC also evaluate the program 

independently. The government staff at thana, district 

and central level and WHO staff members also assess 

the quality of the program through periodic field visits 

and quarterly progress reports. 

To monitor the regular treatment in the commu-

nity, patients are visited by BRAC staff once a week 

during the intensive phase and twice a month during the 

continuation phase. Community health workers also 

visit patients at home once a week during the am-

bulatory phase of treatment. Community health 
workers are visited by BRAC staff periodically to 
monitor their activities, records and provide necessary 

su pport. 

Record keeping for laboratory register, thana tuber-

culosis register, along with sputum request forms, treat-

ment cards and referral forms is maintained at the 

BRAC field office. A copy of the treatment card along 

with the home visit card is kept at the patient's home. 

Monthly performance reports, quarterly reports on case 

finding, sputum conversion and treatment outcome are 

prepared at thana level by BRAC field level staff to 

evaluate the outcomes. 

Collaboration and Coordination with Government and othes NGOS 

Drugs, equipment, reagents and other logistics are 

mostly supplied by the government to BRAC through 
the district civil surgeon on a quarterly basis. Coordina-

tion meetings with the thana health and family planning 

officer, district civil surgeon and project director of the 

national tuberculosis program are held monthly in col-

laboration with WHO. Meetings with other NGOS 
involved in tuberculosis control are held quarterly to 

share ideas and experience and to improve the quality of 

on going activities in collaboration with WHO. A 
referral system with the thana health complexes, dis-

trict tuberculosis clinics and NGOS have been set up to 

avoid duplication of patient registration. Monthly and 

quarterly reports are given to the thana health and 

family planning officer, district civil surgeon and project 

director of the national tuberculosis program. 

Data collection and analysis 

Analysis of program performance was done by the 

authors in the middle of 1998. Quarterly case finding 

reports, sputum conversion reports, and treatment out-

comes from January 1996 to December 1997 were col-

lected from BRAC head office. The national reporting 

formats recommended by WH0/International Union 
Against Tuberculosis and Lung Disease (IUATLD) 
were used for data collection (International Union, 

1994). Treatment cohort analysis was done according 

to WH0/IUATLD guidelines. WH0/IUATLD defined 
indicators (cured, treatment completed, defaulter, 
death, failure, transferred/referred) were used for eval-

uation of clinical outcomes (WHO, 1997b). Patients 

who complete the treatment full course and become 

sputum negative at 5th and 8th months are defined as 

cured. Patients who complete the treatment course but 

sputum results at 5th and/or 8th months are not avail-

able are defined as treatment completed. Patients who 

stop treatment for 2 or more months at any time during 

treatment are defined as defaulter. Patients who died 

during treatment in any cause are defined as death. 

Patients who become sputum positive at 5th months or 

later during treatment are designated as failure. 

Patients who are referred or transferred to another 

district or institute and treatment outcomes are not 

known are defined as referred/transferred. 

RESULTS 

Total number of patients by category in 1996 and 

1997 is shown in Table 1. In the two years, a total of 

7,946 patients were identified in 34 thanas. Of them, 

7,023 (88.4%) were sputum positive, 749 (9.4%) were 

sputum negative and 174 (2.2%) were extra-pulmonary 

tuberculosis patients. Among sputum positive patients, 

a total of 6,163 (87.7%) were new sputum positive 
patients. 

Age and sex distribution of new sputum positive 

patients is shown in Table 2. Of a total of 6,163 new 

sputum positive patients, 4,473 (72.6%) were male and 

1,690 (27.4%) were female. About two third of new 

sputum positive patients were between 25-54 years old. 

Highest number of patients were between 35-44 years 

old for male and between 25-34 years old for female. 

Proportionally, there were more patients below 35 years 

of age in female than in male. 

Table 1 Tuberculosis patients identified during 

1996 and 1997 

Category 1996 1997 Total 

Sputum Positive Patients 

- N ew 

-Rela pse 

-Previously Incom-
pletely treated 

Sputum Negative 

Extra-pulmonary 

3 

2 

158 

729 

89 

340 

217 

53 

3 

3 

865 

434 

106 

325 

532 

121 

7 , 023 (88 . 4%) 

6 , 163 (87 . 7%) 

195 (2 . 8%) 

665 (9 . 5%) 

749 (9 . 4%) 

174 (2 . 2%) 

Total 3 , 428 4,518 7,946(100%) 




