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abstract

PURPOSE The burden of cancer is increasing globally, with poor outcomes in terms of morbidity and mortality in
patients, especially in low- and middle-income countries. Lack of awareness of the risk factors, symptoms, and
signs of common cancers in addition to inadequate cancer prevention programs at the community level are
a major hindrance to the early detection of cancer.

METHODS A cross-sectional study was conducted in the North East Region (NER) of India, with a sample
population of 1,400 participants from Assam (n = 1,000), Meghalaya (n = 200), and Nagaland (n = 200). The
questionnaire developed for the study consisted of sociodemographic profile, knowledge about cancer (oral,
breast, and cervical), its warning signs, risk factors, and attitude toward cancer screening. Statistical analysis
was performed using STATA version 13.0.

RESULTS Among all the participants, 59% had heard about oral cancer, 50% about breast cancer, and
31% about cervical cancer. A limited understanding of risk factors, symptoms, and signs was reported for oral
cancer (45%), breast cancer (54%), and cervical cancer (63%). A total of 34% of participants were aware of
cancer screening. Among those who were aware of cancer screening, only six people had undergone any form of
cancer screening, and 71% cited media as the major source of information.

CONCLUSION The level of cancer awareness is low in the NER. A multipronged approach is needed with as-
sistance from government and nongovernment organizations for training, providing adequate human resources
and equipment, and developing cancer screening infrastructure. This needs to be coupled with mass media
communication and interpersonal communication through frontline health workers.
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INTRODUCTION

Cancer is the second leading cause of death, causing
one in six deaths globally.1 A report from the Global
Cancer Incidence, Mortality, and Prevalence database
(GLOBOCAN, 2018) estimated 18.1 million new cases
and 9.6 million cancer deaths worldwide in 2018.2 In
India, the incidence of cancer is estimated to be 1.15
million, and deaths related to cancer are estimated to
be 0.78million in 2018. Themost common cancer site
among males was oral cancer (16%), and in females it
was breast (28%) followed by cervical cancer (16%).2

The Indian Council of Medical Research, under its
National Cancer Registry Program, reported that the
rate of cancer was highest in the North East Region
(NER) of India for the period of 2012-2014. It reported
an age-adjusted rate (AAR) of cancer incidence of 271
cancer cases in males per 100,000 in Aizawl, Miz-
oram, and 249 cancer cases in females per 100,000 in
Pampumpare, Arunachal Pradesh. AAR incidence of

206 per 100,000 males and 174 per 100,000 females
was reported in the Kamrup district of Assam. This is
much higher than the national average of 80-100
cases per 100,000 persons.3,4

The three most common cancer types in India (oral,
breast, and cervical) are far more lethal in NER
compared with the rest of India, primarily because of
late presentation, delay in diagnosis, and subsequent
treatment, which is often inadequate. This can be
inferred from the fact that the 5-year survival rate of
head and neck cancer in the NER is just 40%,
compared with 74% for the rest of India.4

In addition to better primary health care and better-
trained local doctors, knowing the causes of cancer
provides a basis for understanding the potential for
prevention or early detection of the disease. Older age,
genetic mutations, early menarche, late pregnancy,
nulliparity, late menopause, lack of physical activ-
ity, dense breasts, use of oral contraceptives, family
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history, and alcohol intake are risk factors for breast
cancer.5 Human papillomavirus infection, smoking, use of
oral contraceptives, and low immunity are risk factors for
cervical cancer.6 Tobacco and alcohol consumption are
major risk factors for oral cancer.7 In India, most patients
with cancer present with advanced-stage disease, resulting
in high mortality rates. Seventy percent of women with
breast cancer present at advanced stage.8 The 5-year
survival rate of patients with oral cancer decreases from
80% for those diagnosed with early-stage cancer to 20% for
those diagnosed at advanced stages, underscoring the
need for early detection and comprehensive treatment.9

The high mortality rate can be drastically reduced if na-
tionwide screening programs for oral, breast, and cervical
cancer are implemented for early detection.8,10 Currently,
there is limited information about the public’s knowledge
and understanding of common cancers and existing
cancer screening programs in the NER of India.

The aim of the study is to understand public knowledge
regarding oral, breast, and cervical cancer as well as cancer
screening in the population of the NER. The objectives are
to understand the association between sociodemographic
characteristics and knowledge of the population with
regard to risk factors, symptoms, signs, prevention, and
screening for oral, breast and cervical cancer in the NER of
India.

METHODS

Design and Settings

A cross-sectional study was designed across three
states—Assam, Nagaland, and Meghalaya—in the NER of
India. Overall, 1,400 participants were selected, with 1,000
from 10 districts of Assam, 200 from two districts of
Meghalaya, and 200 from two districts of Nagaland. The
participants were recruited based on the sampling plan
depicted in Figure 1 and described in detail hereafter. The
enrollment was through a selection of the nearest and the
farthest blocks to the district headquarters as per the data

available from the Government of India Census 2011.
Nearest and farthest blocks were selected to ensure good
representation of the population. Subsequently, two villages
in the nearest block and one village in the farthest block
were randomly selected from the list of villages as per data
from the Government of India Census 2011. For recruiting
participants for the study, line listing was carried out in the
selected villages, on the basis of basic information, mainly
related to age, educational status, marital status, pro-
fession, and income, as shown in Figure 1. Line listing is
a process where information of each household member
eligible for the study is collected. One hundred subjects
who fulfilled the selection criteria were selected in each
district. In each village, 30 participants from each of the two
nearest blocks and 40 participants from the farthest block
were interviewed for the study. The study was explained in
detail to the participants, and informed consent was ob-
tained before interviewing the participants.

Sample Size Calculation

The sample size was calculated using the equation11 N =
4pq(1 − P ) ÷ D2; with a confidence interval of 95%, with
prevalence P = 50%, estimated error (D) of 6%, assuming
a nonresponse rate of 25%, the total number of subjects
was 1,400.

Data Collection

Questionnaire. The questionnaire developed for the study
had two sections (Data Supplement). The first section
detailed the sociodemographic profile of the participants.
The second section assessed the knowledge regarding risk
factors, symptoms, and signs for oral, breast, and cervical
cancers as well as cancer screening. The study ques-
tionnaire was adopted from the previously published lit-
erature in the Indian context on assessing the knowledge
level of cancer among the population in community-based
and hospital-based setting.12-17

After the design, the questionnaire was tested internally
among the team members to understand its sequence,

CONTEXT

Key Objective
To determine the level of knowledge in cancer prevention; risk factors; and symptoms and signs of oral, breast, and cervical

cancer in a cohort of the population eligible for cancer screening in the North East Region of India.
Knowledge Generated
The overall level of knowledge and participation in the cancer screening program amongst subjects are very low.
Relevance
The current findings provide insight into the gaps in provision of information and in the knowledge and awareness level of

cancer and the cancer screening program. To address this, it is essential to create an infrastructure which includes active
participation of government and nongovernment organizations; education and dissemination of information in the
community; and the provision of adequate facilities and trained human resource to ensure participation in the oral, breast,
and cervical cancer screening program by the population eligible for cancer screening in the North East Region in order to
improve cancer outcomes.
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language, and time taken to conduct the interview. The pilot
version was also tested in Assam among the general
population (n = 35), with equal representation of sexes,
across all age groups. The questionnaire was revised on the
inputs received. The SurveyCTO application (Dobility,
Cambridge, MA) was used to develop online and offline
versions of the questionnaire tool. Android tablets running
4.0 and higher versions were used to conduct the survey.
The data collectors and supervisors were trained over
3 days on the data collection process, research tools, study
protocols, ethical considerations, quality assurance, and
data reporting. The tool was translated into Hindi and
Assamese (regional languages) and was made available in
all three languages (English, Hindi, and Assamese) for the
participants to choose from. The interviews were then
administered by the trained data collectors in the language
in which the participant was most comfortable responding.

Data analysis. The analysis was done using STATA ver-
sion 13.0. Univariate analysis was done to study the sam-
ple characteristics. Univariate and multivariate analyses
were done for knowledge variables. Multivariate analysis
was done to understand sociodemographic predictors of
knowledge. The net bearing effect of different independent
variables was explained in terms of odds ratio, with P value
, .05 considered as statistically significant with a 95% CI.
The dependent variables in the analysis were knowledge
scores. The independent variables were age, education,
economic status (on the basis of household income), and
occupation.

Scoring. Participants were asked specifically if they had
ever heard about oral, breast, and cervical cancer. Those
who answered in the affirmative were probed further to
understand their knowledge and awareness levels. The
score for overall knowledge of cancer, its prevention, and
the warning symptoms and signs and risk factors of oral,
breast, and cervix cancers were assessed using sev-
eral predetermined statements. For every “yes” response,
a score of 1 was assigned, while the remaining responses
(“no/don’t know”) were assigned a score of 0. The overall
knowledge of cancer and prevention was assessed by
seven questions. An overall score , 4 was graded as less
knowledge, and a score ≥ 4 was graded as good knowl-
edge. The knowledge of specific cancers was assessed
using predetermined statements: oral (17 questions),
breast (10 questions), and cervical cancer (15 questions),
respectively. Scores of , 9, , 5, and , 8 were graded as
poor knowledge for oral, breast, and cervical cancers
respectively.

RESULTS

A total of 1,400 participants fulfilled the inclusion criteria
and were enrolled in this study. Table 1 lists the de-
mographic characteristics of the participants included in
the survey.

Overall Knowledge of Cancer, Risk Factors, Symptoms,
Signs, and Cancer Screening

Knowledge among participants about the factors that can
reduce the risk of cancer is shown in Figure 2. More than

Based on line listing
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FIG 1. Sampling plan with the selection criteria for the participants to be included under community awareness and preventive survey.
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half of the participants agreed that avoiding tobacco or
alcohol consumption reduces the risk of developing can-
cer, whereas knowledge regarding other factors was
comparatively low among the study participants.

Only 34% of the participants were aware of cancer
screening. Among those who were aware of cancer

screening, media was cited as the major source of in-
formation (71%). The second most common source of
information was friends/relatives (47%) followed by health
workers/nurses/doctors (31%). Overall, the percentage of
Accredited Social Health Activist (ASHA)/Auxiliary Nurse
Midwife (ANM) as a source of information for cancer
screening awareness was found to be low (8%). Other
sources assessed were public and social events (19%),
schools/colleges (17%), and religious institutions (14%). Of
all the eligible participants (n = 910) in the study, only six
participants had undergone cancer screening. As per the
Government of India Guidelines for screening of cancer, all
people in the age group of 30 to 65 years are eligible for
screening of common cancer (oral, breast, and cervical
cancer).18

Knowledge of Oral, Breast, and Cervical Cancer

Knowledge of oral cancer. Tobacco use was the most
common risk factor cited for oral cancer (75%), followed
by areca/betel nut/supari (66%) and alcohol intake (41%;
Table 2). It was noted that despite oral cancer being highly
prevalent in the NER, only 59% of participants had heard
of mouth, tongue, or oral cancer. Knowledge of warning
signs were as follows: most people (51%) described
nonhealing or multiple ulcers as warning signs for oral
cancer; 39% mentioned swelling in the neck, 37% men-
tioned difficulty in swallowing, and 30% mentioned dif-
ficulty in opening the mouth as warning signs of oral
cancer.

Knowledge of breast cancer. It was observed that only half
of the participants had heard about breast cancer. Out of
these, knowledge about a lump in the breast (47%) fol-
lowed by discharge from the nipple (47%) and change in
shape and size of the breast (46%) were identified as
common warning signs for breast cancer among the female
participants (Table 3). Subjects stated that first child at
a late age (43%) and high-fat diet (32%) were the most
common risk factors for breast cancer.

Knowledge of cervical cancer. It was found that only
21% of the participants had heard about cervical cancer.
Out of these, nearly 37% cited persistent lower back pain
and 35% cited persistent and unpleasant smelly vaginal
discharge as warning symptoms of cervical cancer (Table 3).
In this study, 41% of participants described miscarriage
and abortion followed by early menarche (32%) and long-
term use of contraceptive pill (28%) as risk factors for
developing cervical cancer (Table 3).

Of participants who had heard about cervical cancer, more
than three-quarters (77%) were aware that any woman can
get tested for cervical cancer; however, nearly 9% had no
information about where to go for it. When questioned
about the appropriate age for being tested for cervical
cancer, 45% were unaware of this, and 43% participants
mentioned 20-49 years (Table 4).

TABLE 1. Sociodemographic Characteristics of the Study Participants
(N = 1,400)
Profile Frequency (%)

Sex

Male 705 (51)

Female 695 (49)

Age, years

, 25 267 (19)

25-44 729 (52)

45-64 342 (25)

. 65 62 (4)

Education

No education 115 (8)

Up to primary 418 (30)

Up to secondary 709 (51)

More than secondary 158 (11)

Occupation

Student 147 (10)

Government service 80 (6)

Private service 137 (10)

Self employed 212 (15)

Daily wage laborer 188 (13)

Homemaker 294 (21)

Unemployed 91 (6)

Retired 21 (2)

Agriculture activities 230 (16)

Household income, Rs per month

Low (, 5,000) 211 (15)

Middle (5,000-15,000) 874 (62)

High (. 15,000) 315 (23)

Heard about cancer

Oral cancer

Yes 822 (58)

No 578 (42)

Breast cancer

Yes 728 (52)

No 672 (48)

Cervical cancer

Yes 304 (21)

No 1,096 (79)

Abbreviation: Rs., Rupees.
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Logistic Regression Analysis

Table 5 lists the analysis of predictors of the level of
knowledge among participants versus their sociodemo-
graphic characteristics. Females exhibited significantly
better knowledge than males; those belonging to higher-
income groups (more than Rupees 15,000 per month)
showed greater knowledge compared with those belonging
to lower-income groups. Of the several occupations of the
participants studied, the daily wage workers and home-
makers were noted to have significantly poorer knowledge.

DISCUSSION

The overall knowledge about cancer prevention, risk fac-
tors, symptoms, and signs was determined in the current
study population. There were limited health communica-
tion campaigns about the importance of screening for
common cancers, eligible age groups for screening, access
to screening centers, and the government screening pro-
gram. There was a significant correlation between the
gender, education status, and income level and the
knowledge and attitude toward oral, breast, and cervical

cancer. The health-seeking behavior of the community and
understanding of the need to undertake cancer screening
among the participants was low. There could be several
reasons for low participation of population in the screening
program, some of which may be access to health care
facilities, lack of availability of skilled manpower, and poor
overall infrastructure of health facilities to conduct the
screening program.

These results can be attributed to a significant lack of
awareness and lack of cancer prevention programs in the
NER.19 Only one-third of the population was aware of
cancer screening, and the source of information wasmainly
mainstream media. The study highlights that there is a gap
in health communication, which can be met through
leveraging health workers and traditional health care pro-
fessionals like doctors and nurses as a medium for in-
formation dissemination. In a country like India, where
women are hesitant to freely discuss issues related to breast
and cervical cancer, ASHA/ANM workers can facilitate
communication, leading to potentially effective acceptance
of the subject.
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FIG 2. Knowledge of participants on factors to reduce chances of cancer (N = 1,400).

TABLE 2. Participants’ Knowledge of Oral Cancer (N = 822)
Warning Symptoms and Signs of Oral Cancer No (%) Risk Factors for Oral Cancer No. (%)

Swelling in the neck 327 (40) Tobacco use 618 (75)

Difficulty swallowing 303 (37) Areca/betel nut/supari use 542 (66)

Difficulty opening mouth 248 (30) Alcohol intake 338 (41)

Pain in tooth 158 (19) Family history of oral cancer 125 (15)

Loss of sensation of taste 102 (12) Sharp tooth 116 (14)

Reduced saliva in the mouth 50 (6) Sexual transmission 59 (7)

Nonhealing or multiple ulcers in the mouth 420 (51) Spicy food 56 (7)

White patches in the mouth 329 (40) Other dietary factors 35 (4)

Others 16 (2) Exposure to UV light 16 (2)

Others 11 (1)

NOTE. Data are presented as No. (%). Total (N = 822) corresponds to the number of participants who were aware of oral cancer.
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Engaging women in conversations around their cervical/
breast health through effective interpersonal communica-
tion done by ASHA/ANMs is likely to lead to an increase in
women accessing health care facilities for screening. In this
study, women were found to have better knowledge re-
garding cancer risk factors, prevention, symptoms, and
signs compared with males. This suggests that women can
be an important source of generating awareness in the
community and for mobilizing other women for screening
and early detection. Furthermore, raising awareness about
cancer prevention and screening can help reduce stigma
typically associated with screening and help promote
a community’s awareness of cancer prevention and health-
seeking behavior.20 Personalized messaging also plays
a crucial role in the prevention of developing positive health
seeking among an underserved population.21,22

Participants were reasonably aware of the risk factors for
oral cancer. It was mainly attributed to tobacco use, fol-
lowed by areca nut and alcohol use. Despite this, the
majority of people in the NER use tobacco, with the prev-
alence of tobacco use in Assam, Meghalaya, and Nagaland

occurring in almost half of the adult population. Data from
the Global Adult Tobacco Survey 2017 showed that even
though the awareness level of harms from tobacco use was
reported to be as high as 85% in all three states, tobacco use
is high compared with the other states in India.23

Only half of the study participants had heard about breast
cancer and its risk factors and symptoms, which was similar
to other cross-sectional studies done in Puducherry,
Maharashtra, and Gujarat in India.12-15 The strong asso-
ciation between increased literacy and better socioeco-
nomic status with increased cancer awareness noted in this
study was comparable to other studies conducted in Delhi
and Madhya Pradesh.16,17

Only one-third of the population had heard about cervical
(greva) cancer. Among those who were aware, the level of
awareness was not uniform across the risk factors and
warning symptoms and signs of cervical cancer. The
knowledge level among participants in the study was less
than that identified in a study conducted in Perambalur
district, Tamil Nadu, which reported a reasonable knowledge
(70%) about symptoms and signs of cervical cancer.17

TABLE 3. Participants’ Knowledge of Breast Cancer and Cervical Cancer
Warning Symptoms and Signs No. (%) Risk Factors No. (%)

Breast cancer

Lump in breast 344 (47.3) First child at late age 318 (43.7)

Discharge from nipple 342 (46.9) Smoking and alcohol consumption 258 (35.4)

Change in shape/size of breast 339 (46.6) High fat diet 234 (32.1)

Pain in breast 319 (43.8) Older age 210 (28.9)

Weight loss 147 (20.2) Others 117 (16.1)

Total 728 (100) Total 728 (100)

Cervical cancer

Persistent lower back pain 126 (41) Miscarriage and abortion 126 (41)

Persistent and unpleasant smelling vaginal discharge 98 (32) Early menarche 98 (32)

Vaginal bleeding after menopause 86 (28) Long-term use of contraceptive pills 86 (28)

Vaginal bleeding during or after sex 58 (19) Multiple sexual partners 58 (19)

Menstrual periods that are heavier than usual 45 (15) Viral infections 45 (15)

Unexplained weight loss 43 (14) Genetic factors 43 (14)

Blood in stool or urine 41 (13) Early sexual initiation 41 (13)

Others 21 (7) Others 21 (7)

Total 304 (100) Total 304 (100)

NOTE. Total corresponds to the number of participants who were aware of breast cancer and cervical cancer.

TABLE 4. Participant’s Knowledge of Cervical Cancer Screening (N = 304)
Cervical Cancer Screening Criteria No. (%) Appropriate Age for Cervical Cancer Testing No. (%)

Any female 235 (77) Don’t know 137 (45)

Only married women 33 (11) Young women (20-49 years) 131 (43)

Do not know 28 (9) Older women (≥ 50 years) 18 (6)

Unmarried women 8 (3) Adolescent girls (12-19 years) 18 (6)

NOTE. Total (N = 304) corresponds to the number of participants who were aware of cervical cancer
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Information about screening for cervical cancer, age of
screening, and vaccination for prevention of cervical
cancer was limited among the participants.

Only six out of the 1,400 participants (eligible for screening,
n = 910) had undergone screening for oral, breast, and
cervical cancer. This demonstrates the lack of knowledge
and health-seeking behavior in the community. The low
participation can also be attributed to the lack of in-
frastructure in terms of skilled manpower, equipment, and
consumables as well as the fact that regular screening

camps are not being conducted as part of a health care
delivery system.

In a resource-constrained setting, some studies suggest an
opportunistic, low-cost population-level screening with
a referral system to affordable tertiary cancer centers as
a strategy for primary and secondary prevention24-28 and
a practical alternative to the current screening approach of
mass-level population-based screening because of con-
straints of skilled human resources, lack of referral path-
ways, and poor follow-up.

Finally, the participants in this study are a good repre-
sentation of the NER and therefore can be generalizable in
the states of that region. The Human Development Report
2003, undertaken by Government of Assam, reported that
themale population is 51.76% and the female population is
48.24%. The distribution of the population is across the
state, with selection of 10 out of 33 districts. The education
distribution as per the report is 64% literacy, and un-
employment in the year 1999-2000 was at 9.8%.29 The
study therefore provides a good baseline measure of key
unmet needs for cancer control and highlights the need for
targeted intervention in these communities.

One limitation of the study is the design of the questionnaire,
which mainly elicited a yes or no response, with additional
probing of those who answered in the affirmative. One chal-
lenge with this approach is that participants with low educa-
tion and low confidence may be more likely to say they know
nothing, fearing that if they say they know something they
might be questioned further and might say incorrect things.

The study highlights a range of issues in the knowledge gap
about oral, breast, and cervical cancer. The current
baseline data provide a strong basis for developing effective
communication strategies to be implemented in the
northeast region of India. Furthermore, barriers in terms of
social and cultural beliefs and perceptions about cancer,
prevention, and screening need to be eliminated through
developing comprehensive strategies of health communi-
cation and mobilizing the community to attend cancer
screening at the nearest health facility.

A health communication strategy with consistent mes-
saging, addressing a specific target group, should be
designed and implemented. In terms of a health system for
screening, we suggest that packaging cancer screening
efforts into a comprehensive noncommunicable disease
service (diabetes and hypertension) is more cost effective
and increases community participation.
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Sex

Male (reference) 1.00

Female 3.48a 2.580 to 4.707

Age, years

, 25 (reference) 1.00

25-44 1.20 0.846 to 1.714

45-65 1.02 0.686 to 1.521

. 65 0.55 0.277 to 1.102

Household income

Low (reference) 1.00

Middle 1.11 0.776 to 1.592

High 1.59b 1.029 to 2.44

Education

No education (reference) 1.00

Up to primary 0.74 0.451 to 1.222

Up to secondary 0.80 0.488 to 1.305

More than secondary 1.37 0.748 to 2.51

Occupation

Government/nongovernment
services (reference)

1.00

Self-employed 0.97 0.635 to 1.492

Daily wage labor 0.32a 0.182 to 0.555

Agriculture activities 0.99 0.631 to 1.545

Homemaker 0.46c 0.288 to 0.734

Others 0.8 0.514 to 1.253

NOTE: Bold indicates highly significant level as indicated below.
aP , .001.
bP , .05.
cP , .01.
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