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• Around 7% of the global burden of Breast 
Cancer is borne by Indian women

• Frequency ranges from 9% to 27% of all female 
cancers in different parts of the country

• Age-adjusted incidence rates range from 10 to 
30 (mean 17) per 100,000 women

• Over 40% of the cases present in advanced 
stages

Breast Cancer in India
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• Over one quarter of the global burden of Cervix 
Cancer is borne by Indian women

• Frequency ranges from 15% to 51% of all 
female cancers in different parts of the country

• Age-adjusted incidence rates range from 17 to 
55 (mean 27) per 100,000 women

• Over 70% of the cases present in advanced 
stages

Cervix Cancer in India
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� No organized screening programmes for Breast 
Cancer in India

� Mammography-based screening programmes are not 
feasible in India due to:

� High costs

� Inadequate infrastructure

� Inadequate trained human resources

� Logistic difficulties

� Young population
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TMCUOP
(Tata Memorial Centre Urban Outreach Program)
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Design and Primary Objective

This is a cluster randomized, controlled, trial that 
compares the efficacy of health education, CBE and 
VIA, performed by trained primary health workers, in 
reducing the incidence of cervix cancer and mortality 
due to cervix and breast cancers among women aged 
35-64, living in the slums of Mumbai, India. 

Twenty slum clusters were selected by single stage, 
simple random sampling technique. These twenty 
clusters were then randomly assigned to the 
screening and control (health education) arms. We 
have therefore ten clusters in the screening arm and 
10 clusters in the control.
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Secondary aims

1. To estimate the cost and resource needs for 
conducting community-based health-education 
and screening programs for cervix and breast 
cancer, using the above methods, in India.

2. To determine the behavioral, cultural and 
psychological factors that influence participation in 
such programs, in India.

3. To determine if such programs can be integrated 
into routine public health care activities, in India.
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Mumbai Slums Mumbai Slums 
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• Although, at first sight they may appear highly 
chaotic, they are actually systematically organized 
into clusters of 1800 to 2000 households per cluster 
(with a population of 100,000 to 125,000, and with 
an expected number of eligible women for the study 
around 15,000 per cluster)

• These slums although unauthorized have been in 
existence over the last four to five decades

• The slum dwellers have their names enrolled in 
electoral lists and also have on their names public 
distribution system identity cards for procuring 
subsidized food grains and commodities
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The complete trial will include four rounds of health 
education, VIA and CBE at twenty four month intervals, 
followed by eight years of active monitoring for cervix cancer 
incidence and cervix and breast cancer mortality in the 
screening arm and one round of health education at entry, 
followed by active monitoring for self-reported cases  and 
deaths due to breast and cervix cancers in the control arm.
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1,52,239 (35-64 age)

Intervention- 75955 Control - 76284

HE + CBE + VIA 

by trained PHWs

at  24 months interval

HE 

Referral of screen +ves to 
TMC

Active Surveillance to collect 
information on Breast & 

cervical cancer incidence & 
mortality,    24 months 

intervals 

Treatment, Follow up & 
monitoring of incidence and 

mortality.

Evaluation of down staging, 
mortality reduction & cost 

effectiveness
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Training (Health Workers)

Women with 10th grade education having good 
communication skills and preferably living in the selected 
clusters were recruited and trained for four weeks, to 
perform a speculum examination of the cervix and identify 
VIA positive cases following application of 4% acetic acid 
and using halogen lamp illumination (the IARC manual for 
VIA was used for this training).

The same women were also trained to perform clinical 
breast examination (CBE) using a modified version of the 
‘Canadian National Breast Screening Study Protocol’. 
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Training (Social Workers)
Women with a graduate degree in Medical Social 
Work were recruited and trained for four weeks, for 
delivering a standard health education program for 
breast and cervix cancer, for conducting household 
surveys, introducing the consent forms, pre and post 
screening counseling and for follow-up 
communication. 

Refreshers
The primary health workers and the medical social 
workers are given one-week annual refresher 
training.
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Building community rapport
Administrative, social and religious leaders and other 
opinion leaders of the community were contacted and 
explained the purpose and nature of the study. Their 
co-operation and support was solicited for the smooth 
and efficient running of the study

Baseline Survey
Door-to-door survey was carried out in the selected 
clusters for the enlistment of the eligible women. The 
base line survey data was used for the preparation of 
lists of eligible women in every area. This opportunity 
was also used for a brief sensitization of the eligible 
women, to the problem of cervix and breast cancer
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Preparation of Area Maps
Intricate area maps were prepared by the medical 
social workers.  These maps are very useful in 
relocating the participating women during the 
subsequent rounds of intervention and surveillance. 
An issue that is very crucial to a cohort study of this 
nature
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Community health education programs
Community based group health education programs 
using audio visual aids were carried out in both the 
intervention and control arms. In the intervention arm 
the women were invited to participate in cervix and 
breast cancer screening on fixed days and time at 
screening clinics, which were temporarily set up in these 
areas



25

Inclusion Criteria 
Women between the ages of 35 and 64 years, living 
in the selected clusters for more than one year, 
without any previous history of breast or cervix 
cancer or any other form of malignancy, were 
included in the study

Screening camps
Screening camps using mobile and transferable 
equipment were set up in the intervention areas as 
per a set schedule. The women were informed the 
dates and time for the functioning of these clinics. On 
the appointed days they were personally invited by 
the medical social workers to attend the screening 
clinic



26Simple arrangements for Community-based Screening 



27Informed Consent
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Participant ID Cards



29Waiting for Screening 
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Change of address?
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Analysis

Intermediate:
Measurement of compliance rates for:
1. Invitation to screening (intervention arm)
2. Invitation for awareness lectures (control arm)
3. Referral for diagnostic confirmation among the 

screening positives
4. Acceptance of treatment among confirmed 

cases
5. Completion treatment among those accepting 

treatment
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• Comparison of important socio-demographic 
variables between the intervention and control 
arms

• Comparison of important socio-demographic 
variables between compliers and non-compliers in 
the intervention arm

• Estimation of screening test positivity rate for both 
cancers
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• Estimation of the down staging for both cancers, 
by each round of screening

• Measurement of agreement for screening test 
results, between the primary health workers (test 
providers) and a trained Gynaecologist, for 10% of 
the screened women 
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Endpoint analysis

• Comparison of the incidence of cervix cancer, 
between the intervention and control arms to study 
whether there is any significant reduction in the 
incidence in the intervention arm for cervix cancer.

• Comparison of the mortality data for both cancers, 
between the intervention and control arms to study 
whether there is any significant reduction in the 
mortality due to both cancers in the intervention 
arm
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Data recording, management and analysis
• Sociodemographic and risk factor information is 

manually recorded by medical social workers prior to 
the screening. 

• The primary health worker records the clinical 
findings during screening. 

• Referred women have medical case history sheets, 
investigation and treatment procedures recorded in the 
hospital files. 

• All the above information is transferred to an 
electronic database. 

• Data analysis is carried out in STATAtm 8.2.
• The ‘Intracluster Correlation’ and ‘Design Effect’ was 

calculated using MLWIN software.
• Analysis is on intention-to-treat basis.
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Incidence and mortality is monitored by :

1. Door-to-door survey by trained social workers 

2. Data matching with the ‘Mumbai Municipal Death 
Records’

3. Data matching with the population-based ‘Mumbai 
Cancer Registry’
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Safety and Monitoring

The trial is approved by the Scientific and Human 
Ethics Committees of the Tata Memorial Hospital. 

The Tata Memorial Hospital has an internal data 
monitoring committee that monitors the trial, 
besides, there is an external independent data 
safety and monitoring board that meets at least 
once a year to review the trial.
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Breast Cervix

257

647

390

Control Intervention Control

226 142

HSIL : 75
LSIL  : 166

HSIL : 03
LSIL : 13

Intervention

Breast and Cervix Cancers Detected / Reported 
(From May 1998 till June 2008)

164 115
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Conclusion
• Programme is able to diagnose 87% and 81% of the Expected 

Breast and Cervix Cancer Cases.

• Significant differences were seen between the ever-screened and 
the never-screened participants in the screening arm, with 
reference to important variables like age, education, occupation, 
income, language, previous history of gynecologic consultation, 
previous history of consultation for breast-related complaints and 
family history of breast cancer.

• Compliance to Screening:  Breast-72%; Cervix-65%

• Compliance to Diagnostic Confirmation: Breast-73%; Cervix-79%

• Compliance to Treatment Completion: Breast- 95%; Cervix-86%

• Expert: Health Worker - Agreement Rates – Excellent: CBE 
(Kappa = 0.85); VIA (Kappa = 0.89)

• Significant Downstaging (detection at early stages)

• Reduction in Mortality evident (yet to reach statistically significant 
levels)
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Current status:

• Coverage - 45% of the eligible population. 

• Compliance to Screening:  Breast-62%; Cervix-45%; Oral – 77%.

• Compliance to Diagnostic Confirmation: Breast-43%; Cervix-81%.

• Compliance to Treatment Completion: Breast- 40%; Cervix-42%.



48
$�%��&��	�����
�'
�
��(������������



49

Thank You for Your Attention
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Sample Size

We have recruited 75360 and 76178 eligible women in 
the screening and control groups respectively.

After adjusting for intracluster correlation (intracluster 
correlation and design effect is 0.000085477 and 1.647 
for cervix cancer variables and 0.00013758 and 2.0408 
for breast cancer variables) and with an alpha 0.05, the 
trial has 80% power to detect a 25% reduction in the 
cervix cancer incidence and a 40% reduction in the 
cervix cancer mortality. The trial also has 80% power to 
detect a 25% reduction in breast cancer mortality.
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17
(0.03%)

536
(83.49%)

642
(0.95%)

36643
(54.26%)

67530

(overall attrition 
10.39%)

Three

22Interval

12

(0.02%)

621

(78.51%)

791 

(1.11%)

41354

(57.84%)

71500 

(attrition 5.12%) 

Two

4Interval

20
(0.03%)

505
(75.15%)

672
(0.89)

51145
(67.87%)

75360One

Histo 
confirmed

(% of 
eligible)

Compliance
-to-

diagnosis

(% of 
screen +ve)

Screen 
positive

(% of 
eligible)

Screened

(% of 
eligible)

Eligible WomenScreening 
Round

Screening Participation and Diagnosis in the Screening Arm for Cervix
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Screening Participation and Diagnosis in the Screening Arm for Breast
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Significant Downstaging 

127

189

Total

3761 (48%)66 (52%)Control

3761 (32%)128 (68%)Intervention

Staging NAStage
(III+IV)

Stage
(0+I + II)

Staging

Breast Cancer: P = 0.013

91

123

Total

2454 (60%)37 (40%)Control

1933(27%)90 (73%)Intervention

Staging NAStage
(IIB+III+IV)

Stage
(0+I + IIA)

Staging

Cervix Cancer: P = 0.046


