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Determinants of Compliance to Population-Based Oral Cancer
Screening Program among low Socioeconomic Women in
Mumbai, India

Gauravi A. Mishra, Heenakauser A. Shaikh, Sharmila A. Pimple, Aanchal A. Awasthi', Vasundhara Y. Kulkarni

Departments of Preventive Oncology, Centre for Cancer Epidemiology, and 'Clinical Research Secretariat, Tata Memorial Hospital, Tata Memorial
Centre, Homi Bhabha National Institute (HBNI) Parel, Mumbai, Maharashtra, India

Background: The use of tobacco, especially smokeless variety, is common and culturally accepted among Indian women. Hence, oral
cavity cancers rank as the fourth most common cancers among Indian women. Objectives: The objectives of this study were to study factors
determining compliance of women for oral cancer screening in a population-based program in Mumbai and to create awareness among women
regarding ill effects of tobacco and importance of oral cancer screening. Materials and Methods: This is a community-based organized service
program for awareness and screening of oral cavity cancers among women residing in low socioeconomic areas of Mumbai, India. Screening
was conducted by oral visual inspection by trained primary health workers (PHWs). Univariate and multivariate logistic regression analyses
were conducted to identify predictors of participation in oral cancer screening. Results: 138,383 population was surveyed, out of which 13,492
eligible women were enlisted for oral cancer screening. Among these, 12,495 were contacted and 11,895 (95.12%) women participated in a
cancer awareness program and 11,768 (94.18%) participated in oral cancer screening. According to results of multivariate logistic regression
analysis, women belonging to Hindu religion 94.57%, with mother tongue Marathi 94.76%, and with family history of cancer 95.84% complied
significantly higher to oral cancer screening as compared to other women. Conclusion: This program has assisted in identifying predictors of
compliance to oral cavity screening. Furthermore, it demonstrates that good compliance can be achieved through multiple household visits,
personal invitation during camps, organizing well-planned Health Education Program, and the use of simple, low-cost visual inspection test
performed by trained PHWs.

Keywords: Compliance, oral precancer, oral visual inspection, screening

some form. Female tobacco users bear additional health
risks. They need to be specifically protected, as tobacco
industry is targeting women for initiating tobacco habit.!*!
In India, tobacco consumption, mainly in the application
forms, is culturally accepted even among women. Research
over the past decade has shown that the use of smokeless
tobacco products among Indian women is substantial™*®’ and

INTRODUCTION

Globally, lip and oral cavity cancers have been estimated to be
responsible for 354,864 incident cases and 177,384 deaths.[!!
Cancers of the lip and oral cavity are common in South Asian
countries.”! India reports the highest number of oral cavity
cancer cases globally. Annually, 27,981 cases of lip oral cavity
cancers, amounting to 4.8% of total cancers among women,

are estimated in India.l! The higher incidence of oral cancer
and precancer lesions has been linked with habit of betel quid
and tobacco chewing.

Smokeless tobacco use is maximum among urban slum
dwellers. As per the Global Adult Tobacco Survey (GATS),
20162017, for India, 42.4% of men and 14.2% of women
accounting for 266.8 million adults currently use tobacco in
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increasing, with negative consequences for both oral morbidity
and perinatal health.®'? The link between smokeless tobacco
and oral cancer has been well established. The proportion of
oral cancer cases diagnosed at an early and localized stage
is still <50%.113

Primary prevention, by avoidance of tobacco, early detection
of precancers, and appropriate treatment are important control
measures. Oral cancer is considered to be a suitable disease
for screening, in view of the recognizable precancer lesions
and improved survival after treatment of early-stage disease.
The most widely used screening test for oral neoplasia is oral
visual inspection (OVI). The test performance is satisfactory
in terms of sensitivity, specificity, and predictive value, and
it is therefore a suitable and cost-effective screening test for
oral cancer.'*!! Furthermore, OVI can reduce mortality in
high-risk individuals and has the potential of preventing at
least 37,000 oral cancer deaths worldwide.l'¥ In developing
countries like India, the health services rely on PHWs for
provision of primary health care,!'” and hence, training and
utilization of PHWs for early detection of common cancers
has been proposed in such situations. For a screening program
to be successful, good efficacy of screening test and good
compliance to screening are important. The current area that
we selected for our program was never exposed to any cancer
screening or awareness program in the past. Currently, the
public health-care system in India does not implement oral
cancer awareness or screening program. This paper discusses
participation rates, factors determining the participation, and
measures for improving participation in oral cancer screening
among women in a community-based program in Mumbai.

MareriaLs AND METHODS

This is a population-based service program conducted between
the period of January 2010 and March 2017. This program was
organized for screening of common cancers (breast, cervical,
and oral cavity cancers) among women in low socioeconomic
areas of Mumbai, India. As this was a service program and not
aresearch trial, ethics committee approval was not sought. The
entire program design and methodology has been published
in our earlier paper along with the interim results.!'! The
methodology relevant to current paper objectives is depicted
in Figure 1 and described below.

This is a cancer awareness and screening program covering a
total population of 138,383 over a period of 5 years. Women
of any age who were current tobacco users or who had
consumed tobacco for at least 3 consecutive years in the past
were eligible for oral cancer screening. The exclusion criteria
were women with history of oral cavity cancer and women
not using tobacco. Fieldwork was mainly conducted by the
medical social workers (MSWs) and the PHWs trained for
these activities."”!

A house-to-house survey was conducted by MSWs in the
selected clusters to collect baseline information, and a list of
eligible women was compiled. MSWs invited eligible women

Enlisting slum clusters in Northern suburbs of Mumbai which
were not covered by cancer screening activities in past
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Figure 1: Field Work Strategy

to participate in the program after obtaining written informed
consent. The MSWs interviewed eligible women and recorded
sociodemographic details and then invited them to participate
in the Health Education Program (HEP).

The community-based HEPs were conducted with the aid
of posters and flip charts. The contents of a HEP included
introduction to anatomy of oral cavity, information about
risk factors, methods for primary prevention, early signs
and symptoms, methods for early detection, and secondary
prevention of oral cavity cancers. Information about
difficulties in treatment of advanced stages of oral cavity
cancer was shared. Women were then invited to participate
in oral cancer screening. The PHWs conducted screening
of the oral cavity by OVI. As per their examination
findings and referral chart, they were instructed to refer
screen-positive participants to PO Screening Outpatient
Department (OPD).

A trained medical officer (MO) randomly re-examined
5%-10% of the women examined by PHWs for quality check
independently. The agreement between the PHWs and MO
in identifying lesions by OVI was nearly perfect (k = 0.942,
confidence interval [CI] = 0.957-0.909, P < 0.001). All cases
those were screen positive either by PHWs or by MO were
considered as screen positive and referred to PO Screening
OPD for further evaluation and management. The entire
investigation and treatment cost at hospital was covered by
project funds.

Data collection, data entry, and analysis
Data were collected from community on a predesigned
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questionnaire and were recorded in the MYSQL
version 2.11.6. Descriptive statistics were used to represent
the characteristics of the women. Sociodemographic and
reproductive characteristics of women were evaluated to
understand the determinants of compliance to screening. The
determinants of compliance were analyzed by univariate and
multivariate logistic regression analyses. Odds ratio (OR)
for compliance with their 95% CI was reported. P < 0.05
was found to be statistically significant. All the analysis was
carried out using SPSS version 25.0 (IBM SPSS Statistics,
version 25.0, Armonk, NY, USA: IBM Corp.).

ResuLts

The total contacted eligible women were 12,495. Among the
eligible women, 75.33% of women were Hindu by religion
and 81% were Marathi speaking. The women were mainly
housewives (81%). The main form of tobacco use by women
was Masheri — 66% (burnt smokeless tobacco for application
to teeth). The different forms of tobacco used by women are
depicted in Figure 2.

The compliance achieved to various aspects of a
population-based oral cancer screening program is shown in
Figure 3. The characteristics and prevalence of screen-positive
participants for oral precancer and cancer by important
sociodemographic variables are shown in Table 1.

The sociodemographic determinants of participation in
oral cancer screening are shown in Table 2. Univariate and
multivariate logistic regression analyses were performed to
identify the various sociodemographic factors influencing
compliance to oral cavity screening. According to the
results of univariate and multivariate analysis, women with
age <34 (96.91%) and >65 (98.60% [OR: 3.189, 95% CI:
1.908-5.332], P<0.001), women with high secondary school
level education (96.83% [OR: 2.232, 95% CI: 1.128-4.414],
P < 0.001]), women belonging to Hindu religion (94.57%),
women with Marathi mother tongue (94.76%), and
women with family history of cancer (95.84%) had higher
participation in oral cancer screening. Whereas, women
between the ages of 35-44 (OR: 0.476, CI: 0.369—-0.615,
P <0.001), 45-54 (OR: 0.461, CI: 0.369-0.615, P < 0.001),
and 55-64 (OR: 0.435, CI: 0.326-0.581, P < 0.001), having
mother tongue other than Marathi (OR: 0.651, CI: 0.491—
0.865, P = 0.003), and belonging to Muslim religion (OR:
0.653, CI: 0.464-0.919, P = 0.014) had lower participation
to screening.

Discussion

In this paper, the compliance to oral cancer screening in
a population-based service program is discussed. Herein,
very high compliance to oral cavity screening was obtained

Table 1: Characteristics and prevalence of screen-positive participants for oral precancer and cancer by important

sociodemographic variables

Total Variables Participants (377) Percentage Prevalence (%)
Age group (years) <34 82 21.75 3.04
35-44 114 30.24 3.42
45-54 104 27.59 3.59
55-64 44 11.67 2.93
>65 33 8.75 2.46
Education Illiterate 178 47.21 3.83
Primary (1-4) 41 10.88 3.57
Secondary (5-10) 146 38.73 2.61
High secondary (11-12) 8 2.12 291
Sr. college (13-15) 3 0.80 4.35
Graduates and above 1 0.27 3.45
Religion by birth Hindu 278 73.74 3.12
Muslim 45 11.94 3.83
Buddhist 51 13.53 3.10
Other 3 0.80 6.67
Occupation Housewife 294 77.98 3.08
Manual labor 69 18.30 4.24
Service 4 1.06 1.32
Self-employed 10 2.65 3.56
Monthly family income (Rs.) <2000 3 0.80 1.41
2001-5000 175 46.42 3.96
5001-10,000 194 51.46 3.01
10,001-15,000 5 1.33 1.58
Mother tongue Marathi 299 79.31 3.12
Hindi 58 15.38 3.76
Other 20 5.31 3.09
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Figure 2: Tobacco habits among the eligible women

among women who participated in HEP (nearly 99%). The
two studies of Kerala, India, based on oral cancer screening
by OVI showed good compliance rates. One of them was
conducted by local volunteers and another was conducted by
trained PHWSs. The compliance rates achieved were 95.07%
and 91%, respectively.?*2!l These findings are comparable
with the findings of our program. Both current program
and Kerala studies were systematically planned organized
programs and were exclusively for cancer screening. Again,
oral cavity screening is an ecasily accessible site and the
screening procedures as such do not involve a high level of
discomfort. These may be some of the important reasons
for high compliance rates. This shows that an organized,
well-conducted HEP clarifies the women’s doubts, allays her
fears, and further motivates them to participate in screening.
To obtain good compliance rate for screening, identification of
different reasons for noncompliance and undertaking corrective
measures is vital.

In this program, women of age 35 and 65 years, educated up
to graduation and above, Muslim women and women speaking
languages other than Marathi had lesser compliance. However,
women with education up to higher secondary school level had
the best compliance. Women below the age of 34 years and
above the age of 65 years had better compliance for screening.
This result is unlike the previous studies. In the Kerala study,
increasing age was positively related to screening uptake, except
for the category corresponding to the older age group 65+.2%
Nagao and Waranaklasuriya, who analyzed sociodemographic
determinants of oral screening re-attendance in Japan, also
noted increasing age to be positively related to screening
uptake, except for the category corresponding to the older age
group 65+.22 However, in our study, women below the age
of 34 years had a compliance rate of 96.91% which gradually
decreased as the age increased and women between the ages of
55 and 64 years had compliance of 91.52%. Women above the
age of 65 years again had a high level of compliance 98.60%. In
the initial phase of the program, participation of women above
65 years was less. As elderly women were finding difficult to
reach camp place, an examination for this group of women was
organized at the woman’s home by PHWs.

Best compliance has been noted among women with higher
secondary education. This may be because graduate women

Total Population
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v 1
Males Females
72,505 65,878
(52.39%) (47.61%)
Total Eligible Women
13,492
(20.50%)
v ¥
Contacted Not-Contacted
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Compli to Health Ed|
Programme
11895 (95.20%)

Compliance to Screening
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(3.20%)

v
Compliance to Referral
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(72.94%)

'

Pre cancers
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Figure 3: Compliance to Oral Cancer Screening Program

may not be keen to get screened in camp setups. Similar
findings have been observed in a community-based randomized
trial of breast and cervical cancer screening conducted in
Mumbai.*! Women with Muslim religion participated less
in this screening program. However, in an earlier breast
and cervical cancer screening program in Mumbai, women
of religion other than Hindus and Muslim had shown poor
compliance.”’ Women speaking Marathi language had the
best participation. Marathi and Hindi are common local
languages, and HEP and counseling was conducted by MSWs
in these languages. Marathi was also the mother tongue of
many MSWs. This explains better compliance for oral cancer
screening among women speaking Marathi as compared to
women speaking other languages. Women with family history
of cancer are better sensitized about cancer as a disease and
hence participated more.

There could be various barriers to uptake of cancer screening
including the absence of knowledge about the disease, lack
of familiarity with the concept of prevention, geographic and
economic inaccessibility of health care, poor quality of services,
and lack of support from families and communities.?¥ In this
service program, we could effectively take care of these barriers
through various means such as repeated household visits,
personal invitation during camps, organizing well-planned HEP
delivered by trained MSWs to cover the concept of prevention,
knowledge about disease and importance of screening, providing
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Table 2: Sociodemographic characteristics of participants and predictors of participation in oral cancer screening:

Results of multivariate logistic regression analysis

Variables Eligible Compliers to Univariate analysis Multivariate analysis
women  screening (%) gp 95% CI P OR 95% CI P

Age group (years)

<34 2781 96.91 1 1 <0.001

35-44 3576 93.29 0.444 0.345-0.570 <0.001 0.476 0.369-0.615 <0.001

45-54 3141 92.19 0.381 0.296-0.489 <0.001 0.461 0.355-0.599 <0.001

55-64 1639 91.52 0.344 0.261-0.454 <0.001 0.435 0.326-0.581 <0.001

>65 1358 98.60 2.249 1.362-3.712 0.002 3.189 1.908-5.332 <0.001
Education

Illiterate 5032 92.43 1 <0.001

Primary (1-4) 1221 94.02 1.288 0.995-1.668 0.055 1.331 1.023-1.731 0.033

Secondary (5-10) 5847 95.70 1.826 1.550-2.152 <0.001 1.783 1.492-2.131 <0.001

High secondary (11-12) 284 96.83 2.503 1.278-4.902 0.007 2232 1.128-4.414 0.021

Sr. college (13-15) 77 89.61 0.707 0.337-1.480 0.357 0.679 0.320-1.442 0.314

Graduates and above 34 85.29 0.475 0.183-1.234 0.127 0.363 0.136-0.969 0.043
Religion by birth

Hindu 9412 94.57 1 1 0.023

Muslim 1286 91.37 0.608 0.491-0.753 <0.001 0.653 0.464-0.919 0.014

Buddhist 1747 94.28 0.946 0.758-1.179 0.619 0.860 0.686-1.078 0.190

Others 50 90.00 0.517 0.204-1.307 0.163 0.596 0.229-1.553 0.290
Occupation

Housewife 10,116 94.44 1 1

Manual labor 1739 93.50 0.846 0.687-1.043 0.118 1.003 0.811-1.240 0.981

Service 328 92.68 0.745 0.488-1.139 0.174 0.763 0.495-1.176 0.220

Self-employed 309 90.94 0.590 0.397-0.879 0.009 0.757 0.505-1.134 0.177
Monthly family income (Rs.)

<2000 224 94.76 1 - - -

2001-5000 4795 92.17 1.482 0.901-2.437 0.121 - - -

5001-10,000 7048 91.54 1.426 0.872-2.332 0.158 - - -

10,001-15,000 350 90.26 0.967 0.524-1.786 0.915 - - -

Above 15,000 78 90.40 1.049 0.401-2.744 0.923 - - -
Mother tongue

Marathi 10,108 94.76 1 1

Hindi 1673 92.17 0.651 0.534-0.794 <0.001 0.928 0.670-1.284 0.651

Other 714 90.76 0.543 0.416-0.710 <0.001 0.651 0.491-0.865 0.003
Family history of cancer

Yes 770 95.84 1 1

No 11,725 94.07 0.688 0.479-0.988 0.043 0.635 0.440-0.915 0.015
Cancer screening in the past

Yes 210 96.19 1 - - -

No 12,285 94.15 0.637 0.313-1.297 0.214 - - -

OR: Odds ratio, CI: Confidence interval

screening at no cost, and enlisting support and co-operation from
local leaders including local general practitioners. Organized
HEP delivered by trained MSWs along with screening by trained
PHWs has resulted in a high level of compliance to various
aspects of this program. MSWs conducted multiple house visits
to invite eligible participants for screening. All participants
visiting camp place received detailed HEP. Screening camps
were organized in evenings and on weekends and public holidays
to increase compliance of women going out for work during
the weekdays. The screening camp was held for several days
in one locality to make it possible for maximum number of

women to comply. All these factors have contributed for high
compliance rates.

Finally, the program has assisted in identifying predictors of
compliance to oral cavity screening. However, the compliance
rate is higher than 90%, and there are very limited variances
across the different categories, so we were unable to capture
the ceiling effect. This is a limitation of our study.

CONCLUSION

This program has assisted in identifying predictors of
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compliance to oral cavity screening. Furthermore, it
demonstrates that good compliance can be achieved through
multiple household visits, personal invitation during camps,
organizing well-planned HEP, and the use of simple, low-cost
visual inspection test performed by trained PHWs.
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