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Effect of socioeconomic status and
women empowerment status on
coverage of oral cancer screening
among Indian women within
reproductive age group
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Oral cancer is the second most prevalent cancer in India and 5% of all cancers in women is contributed
by oral cancer. In spite of being a part of national programme, the screening coverage rates remain
low. Studies have indicated that the societal status of women and their empowerment plays a role in
screening coverage for cancer. The objective of the current study is to estimate the coverage of oral
cancer screening among Indian women within reproductive age-group across Indian states and union
territories (UTs), to explore the relationship of socioeconomic status (SES) and women empower
status (WES) with oral cancer screening coverage across Indian states and union territories (UT). Data
from the fifth round of the nationally representative cross-sectional survey (National Family Health
Survey, NFHS-2019-2021) was used in the present study with 3,48,882 individuals being included in
the final analysis. We have cross-tabulated SES and WES composite scores with the Dimension Index
(DI) of screening and categorised states and UTs into low, middle and high. We have represented
these values over the Indian map. The interaction among these was graphically represented by a
bubble plot. Further, we estimated the association of each indicator of SES and WES with screening
coverage using multivariable logistic regression. The national coverage of oral cancer screening among
women of reproductive age was 0.77% with Andhra Pradesh (7%) and Andaman and Nicobar Islands
(10%) recording the highest screening coverage. Despite having high SES and WES scores, Madhya
Pradesh and Uttar Pradesh, the screening (DI) was low. States with both high women empowerment
status and high socioeconomic status showed high oral cancer screening uptake but the trend was

not universal. Still, there were variations in the association among the states. The increased screening
was significantly associated with higher access to improved sanitary facility (76%) and clean fuel

for cooking (44%). Socio-economic status is an important precursor for better oral cancer screening
coverage but women empowerment status did not always translate into good cancer screening uptake.
Deep-rooted socio-cultural constructs and stigma associated with cancer and its implications may play
arole. Implementation research for better uptake of oral cancer screening coverage is required.

Keywords Oral cancer screening, Oral cancer, Cancer screening, Women of reproductive age group,
Women, NFHS 5, India

Oral cancer is one of the most common type of cancers in India accounting for one third of the global burden'.
It is the second most prevalent cancer in India with the second highest incidence and mortality of all cancers,
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affecting both men and women?. Epidemiological studies have established the role of tobacco in the causation
of oral cancer’. 5% of all cancers in women is contributed by oral cancer. There has also been a rising trend of
tobacco use among women in India. The prevalence of current tobacco use among women in India is 14.2%*. The
World Health Organization- Framework Convention on Tobacco Control (WHO-FCTC) Guiding Principles
highlighted the importance of tobacco control efforts. It also pointed out the probable gender disparity as the
intended targets for such control efforts. It emphasized the “need for taking measures to address gender-specific
risks when developing tobacco control strategies”.

In such a scenario, it becomes imperative to expand cancer screening services so as to facilitate early detection
and treatment of cancers. The National Programme for Non-Communicable Diseases’has recommended
population based screening in adults aged more than 30 years as a strategy for detection and treatment of cancer
cases in the community. Screening for oral cancer is recommended for both men and women and additionally
women are also screened for breast cancer and cervical cancer. However, the current screening coverage, as per
the National Family Health Survey’, is very low at 0.8% for women and 1.3% for men. Studies have indicated
that the societal status of women and their empowerment plays a role in screening coverage for cancer®. It has
been historically seen that systemic gender inequities, and conflicting family responsibilities negatively impact
women's participation in preventive healthcare or screening programs®. This social disadvantage, coupled with
the stigma about cancer and oral cancer in particular, puts the oral cancer screening numbers precariously low
in females!?. Established societal norms!!and taboo about the lifestyle factors'?associated with oral cancer make
women reluctant to undergo screening. Previous studies have also indicated that women educational and thus
their empowerment status plays a role in cancer screening uptake!?.

The objective of the current study is to estimate the coverage of oral cancer screening among Indian women
within reproductive age-group across Indian states and union territories (UT), to explore the relationship of
socioeconomic and women empower factors with oral cancer screening coverage across Indian states and union
territories (UT) and to identify various demographic, socioeconomic, women empowerment, health related and
behavioural determinants associated with oral cancer screening.

Methods

Study design

Data from the fifth round of the nationally representative cross-sectional survey (National Family Health Survey,
NFHS-2019-2021) was a used in the present research’. This extensive survey is carried out using a multi-phase,
stratified cluster sampling methodology. Because the NFHS survey primarily focuses on women of reproductive
ageand children under five, it has an uneven proportion of women and men. Consequently, more women than men
were covered by the state module. Data on emerging family and health-related issues are gathered for the survey
from the NFHS rounds that follow. It provides solid evidence to support, monitor and evaluate ongoing national
programmes and opens new avenues for finding unmet needs in the population. Four different questionnaire
types—the Household, Woman’s, Man’s, and Biomarker—were used to gather the data, and computer-assisted
personal interviewing (CAPI) was used to translate the results into the local languages. All regular household
members and guests who spent the night before were asked to fill out a Household Schedule. Other details
included socioeconomic status, health insurance status, land ownership, water, sanitation, and hygiene practices,
the number of deaths in the household in the three years prior to the survey, and the use and ownership of
mosquito nets. The Woman’s Schedule addressed a broad range of subjects, such as the attributes of women,
marriage, fertility, contraception, children’s healthcare and vaccinations, nutrition, sexual behaviour, HIV/AIDS,
women’s empowerment, and domestic abuse. The Man’s Schedule addressed the man’s attributes, including his
marital status, the number of children he had, his choice for contraception, nutrition, sexual behaviour, health
problems, views on gender roles, and HIV/AIDS. The Biomarker Questionnaire included measures of children’s
height, weight, and haemoglobin; for women aged 15-49 and males aged 15-54, measurements of height, weight,
waist, hip circumference haemoglobin, blood pressure, and random blood glucose were included”.

Missing value analysis and data pertaining to present study

A total of 636,699 households were included in NFHS-5, comprising 724,115 women (15 to 49 years) and
101,839 men (15 to 54 years). As a part of population-based screening (PBS) directed by Ministry of Health &
Family Welfare, Government of India (MoHFW), women aged >30 years are recommended to undergo regular
oral cancer screening®. Thus, only included women in the aforementioned age category were included in the
study. After adjusting missing variables and outliers by complete case analysis (row wise complete deletion) the
final sample size came out to be 348,882. (Fig. 1)

Outcome variable
The outcome variable was self-reported oral cancer screening. The participants were asked if they had ever
undergone a screening test for oral cancer and the answers were recorded in a dichotomous format as “yes” or

«_. »

no

Explanatory variables

The explanatory variables were socioeconomic status (SES), women empowerment status (WES), socio-
demographic, health related and behavioural factors. As per the national and state wise report of NFHS-5, SES
and WES were obtained from household profile and women empowerment indicators'. The components of SES
and WES are provided in Supplementary Table S1. Under socio-demographic factors, age-group in years (30-34,
35-39, 40-44 and 45-49), religion (Hindu, Muslim, Christian and Others), caste (schedules caste, scheduled
tribe, OBC/ other backward caste and others), wealth quintile (poorest, poorer, middle, richer and richest),
education (illiterate, primary secondary and higher secondary), gender of head of household (Male, female),
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Fig. 1. Study flow diagram- selection of the participants for analysis.

marital status (married, others), health insurance (no, yes) and region (north, central, east, northeast, west and
south) were included. Categorisation of states and union territories (UT) into regions were shown in Table 1.
Under health-related factors, Body Mass Index/ BMI (Underweight (<18.5), Normal (18.5-22.9), Overweight
(23.0-24.9) and Obesity (=25.0)), diabetes (no, yes and don’t know) and hypertension (no, yes and don’t know)
were included. Under behavioural factors, frequency of fruits intake (never, daily, weekly and occasionally),
fried food intake (never, daily, weekly and occasionally), chewing tobacco (no, yes), smoking (no, yes), alcohol
consumption (no, yes) and exposure to media i.e. television or radio or phone (no, yes) were included’.

Data analysis

Data was analysed using Microsoft Excel 2024 and STATA v17 (StataCorp LLC, College Station, TX). A suitable
map and pictorial representation of data using the aforementioned software was created!®. Appropriate survey
weights were applied during analysis. Dimension Index by Iyengar and Sudarshan (DI) is an estimate of the
development of the area of interest. From the NFHS-5 state summary report the DI of each state/ UT was
calculated. The range of DI varies from 0 to 1, higher value indicating better performance®.

Actual value of the indicator for a state — Minimum value of the indicator across all states/UTs

Dimension Index (DI) =
imension Index (D) Maximum — Minimum values of the indicator across all states/UTs

Composite scores- SES and WES composite scores were determined by summing the DI values of their
respective component indicators. The 33rd and 66th percentile marks in the range of index values were used to
rank the coverage, DI values of oral cancer screening, SES and WES composite scores as low, middle, and high
level. The states and UTs were categorised into these categories as per coverage of screening (Supplementary
Table S2). They were further categorised by cross tabulating DI categories with each of SES and WES categories
(Supplementary Table S3).

The distribution of oral cancer screening coverage across states and UTs was visualised using maps. The
DI values of each state/ UT with respect to SES and WES composite scores was used to create a bubble plot.
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States/ Union Territories ‘ SES ‘ WES ‘ Coverage (%) | DI
North

Chandigarh 4.05 |2.99 |0.00 0.00
Delhi 4.08 |2.68 |1.14 0.11
Haryana 3.59 | 251 [0.28 0.03
Himachal Pradesh 3.31 | 2.87 |0.30 0.03
Jammu & Kashmir 3.67 |2.74 | 0.90 0.09
Ladakh 3.24 |2.84 |0.22 0.02
Punjab 3.67 |297 |0.20 0.02
Rajasthan 3.44 239 |0.10 0.01
Uttarakhand 3.45 1269 |0.49 0.05
Central

Chhattisgarh 3.11 | 2.68 |0.15 0.01
Madhya Pradesh 3.06 |2.37 |0.53 0.05
Uttar Pradesh 2.87 | 2.56 |0.50 0.05
East

Bihar 2.68 |2.68 |0.25 0.02
Jharkhand 2.82 1265 |0.15 0.01
Odisha 2.66 |2.69 |0.28 0.03
West Bengal 297 | 237 ]0.11 0.01
North-east

Arunachal Pradesh 3.53 |2.96 |0.46 0.04
Assam 2.62 |2.65 |0.17 0.02
Manipur 3.54 |3.00 |0.32 0.03
Meghalaya 3.10 | 3.21 |0.45 0.04
Mizoram 3.81 |2.78 |0.26 0.03
Nagaland 340 | 276 |0.28 0.03
Sikkim 3.74 | 298 |0.41 0.04
Tripura 2.96 |2.52 |0.46 0.04
West

z}afgﬁ‘n?;%‘?g?sve“ 371 |3.10 |0.00 0.00
Goa 3.93 |3.07 |0.22 0.02
Gujarat 3.56 |2.59 |0.19 0.02
Maharashtra 3.54 |2.56 |0.92 0.09
South

Andaman &Nicobar | 383 | 291 | 1032 1.00
Andhra Pradesh 391 | 291 |7.02 0.68
Karnataka 371 |3.11 |0.40 0.04
Kerala 3.55 |3.02 |0.52 0.05
Lakshadweep 3.51 | 2.81 |0.00 0.00
Puducherry 3.87 |3.34 | 041 0.04
Tamil Nadu 3.65 |3.34 |1.01 0.10
Telangana 4.12 | 327 |211 0.20
India 3.24 | 271 |0.77 0.07

Table 1. State-wise ranking of composite scores for SES, WES, oral cancer screening coverage and dimension
index (DI) for women aged between 30 and 49 years of age.

Furthermore, the association of oral cancer screening with socioeconomic status (SES), women empowerment
status (WES), socio-demographic, health related and behavioural factors was reported using multivariable
logistic regression. P-value < 0.05 was considered as statistically significant.

Results

It was found that the national coverage of oral cancer screening among women aged 30 to 49 years was 0.77%
with Andhra Pradesh and Andaman and Nicobar Islands being the state and Union Territory with the highest
proportion of oral cancer screening among women at 7.02% and 10.32% respectively. The Dimension Index
(DI) for India was 0.07 and was the highest for Andhra Pradesh and Andaman and Nicobar Islands. The states
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and UT included in the Southern geographical divisions were found to show the highest coverage of oral cancer
screening (Table 1).

The heat map (Fig. 2) also shows that Andhra Pradesh, Andaman and Nicobar Islands and Telangana showed
relatively higher coverage of screening. The socioeconomic status (SES) score, women empowerment status
(WES) score, oral cancer screening coverage and the composite score was classified into low, middle and high
so as to divide the states into three groups equally. The states in South and Central India were found to show
relatively higher coverage off oral cancer screening among women. The oral cancer screening corresponded with
the Dimension Index (DI) of the states. (Fig. 3) On plotting the women empowerment composite score and the
composite score for the socio-economic status, it was seen that states with both high women empowerment
status and high socioeconomic status showed high oral cancer screening uptake but the trend was not universal.
States with low women empowerment composite score almost always had low oral cancer screening coverage.
(Fig. 4)

Telangana

Fig. 2. Coverage of oral cancer screening among Indian women within reproductive age-group.
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Fig. 3. Categorisation of states and union territories by oral cancer screening among Indian women within
reproductive age- group: (A) Coverage, (B) SES, (C) WES, (D) Dimension Index.

Multivariable logistic regression of oral cancer screening coverage with various factors showed that a higher
screening coverage was found in areas with households with improved sanitation facility (aOR=1.76 (1.11, 2.78,
p<0.05) and using clean fuel for cooking (aOR=1.44 (1.01-2.05), p <0.05). Thus, the increased screening was
significantly associated with higher access to improved sanitary facility (76%) and clean fuel for cooking (44%).

Women belonging to the Scheduled Tribes (aOR=0.52 (0.28-0.94), p <0.05) or Other Backward Classes
(aOR=0.67 (0.468-0.94), p <0.05) had lesser chances of being screened for oral cancer compared to women
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Fig. 4. State-wise uptake of screening (DI) and socioeconomic status (SES) and women empowerment status
(WES).

belonging to the Scheduled Castes. Compared to the North Indian states, women belonging to the South Indian
(aOR=6.48 (3.83-10.97), p < 0.05) or West Indian states (aOR=3.60 (1.95-6.66), p <0.05) had a higher chance
of being screened for oral cancer. Compared to underweight women, obese women (aOR=2.20 (1.25-3.89),
P <0.05) had a higher chance of being screened for oral cancer. Women who were diabetic (aOR=2.29 (1.29-
4.09), p<0.05) had a higher chance of being screened for cancer compared to the women who were not diabetic.
(Fig. 5)

Discussion
The current study assessed the role of socio-economic status and the women empowerment status in the oral
cancer screening coverage rates in India. The national oral cancer screening coverage among women was
found to be 0.77%. The expected oral cancer screening coverage among men and aged 30 to 65 years, as per
the programmatic guidelines, is 50% with a projected 15% increase in coverage every year®. The causes for low
oral cancer screening coverage has been proposed to be socio-cultural factors and the stigma associated with
cancer®. Women, especially, face a stigma related to cancer diagnosis which stems from fear of contagion, a belief
in personal responsibility for cancer and a lack of knowledge about the risk factors which led to the cancer!”18.
It was seen that the southern states of India have reported higher cancer screening coverage rates. The Southern
parts of India have reported the highest incidence of oral cancer among women in India as well as worldwide'.
The high incidence may have contributed to better awareness and higher numbers presenting and allowing oral
examination. Ramped-up population based screening efforts by the government in the areas may have also
contributed to better numbers. Comparison with male statistics showed that men (1.06%) reported a higher rate
of screening compared to women (0.77%)'. Established societal roles and norms, the site of the cancer and the
prevalent belief about the causes for oral cancer may have led to stigma about the cancer diagnosis. The same
may have been reflected in low screening numbers.

It was seen that states with women with higher educational status, belonging to higher castes, empowerment
status and better socio-economic status reported higher cancer screening uptake. Possible causes for the same
include ability to make decisions about their health?’, monetary independence to independently ask for the
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Fig. 5. Association of oral cancer screening coverage with SES, WES and various determinants.

screening service. However, this trend was not uniform. States like Daman & Diu, Dadra and Nagar Haveli,
Goa and Chandigarh were the exceptions with low oral cancer screening coverage. Specific lack of knowledge
and awareness about the importance of cancer screening and the importance of detecting pre-cancerous lesions
may have contributed to the low figures. Fear of disfigurement, feelings of inevitability of death after cancer
diagnosis?®may have contributed to the low numbers?!

. Women who were already in contact with the health

system for some other comorbidity had higher chances of being screened for oral cancer for the same reason.

Scientific Reports |

(2024) 14:28597 | https://doi.org/10.1038/541598-024-80346-w

nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Oral cancer screening uptake is significantly more in obese and diabetic women. As a part of PBS diabetes
is also screened along with oral cancer among women aged 30 years and above. Due to various shared risk
factors like sedentary lifestyle, obesity etc. these might coexist. Due to higher public health awareness and health
consciousness in obese and diabetic participants continuing regular health monitoring might lead to higher
screening??.

In this context, it becomes important to note the contribution of the health system in improving uptake
rates. With a multitude of National Health Programmes running in an integrated manner, it becomes necessary
to prioritise the resources. With India languishing under the “ Triple Burden”?’high burden diseases like
tuberculosis, vector-borne diseases, hypertension, diabetes and maternal and child health and nutrition have
taken top priority and focus?!. In such a case, adequate logistics and tracking of the screening numbers may
not have been possible. Surveys have reported the additional burden on health personnel with high case- load
and time constraints®®. Cancer screening also requires trained dedicated personnel with proper tools. A strong
referral system for diagnosis confirmation and fast-tracking the start of treatment is also necessary. With India
undergoing “Epidemiological Transition”, there is increased focus on cancers and their screening®®. Population-
based screening has been adopted in the current National Programme guidelines. Studies have shown the
opportunistic screening for oral cancer in women is a feasible option provided it is backed up with a robust
referral system?’.

Studies have recommended oral cancer screening among the population aged more than 30 years (both male
and female) to be the most cost-effective approach to reducing the medical and the economic burden of oral
cancer in India®®. A proper screening programme necessitates adequate attendance rates, good calibration of
screeners through training, quality control of the applied test and availability of a referral pathway for detected
cases to receive adequate treatment. There must also be a provision for quality control, monitoring of the process,
and evaluation of outcomes.

Strengths of the study include usage of data from a large-scale nationally representative survey’. This study
explores the role of gender inequality and the social constructs involved in oral cancer screening. Study limitations
included limited data on the comprehensive status of oral cancer screening. A single screening episode does not
provide the correct picture. Longitudinal information about each successive screening visit, gap between two
successive visits and the outcome of screening is necessary. Varied sample sizes from different states may have
also affected the estimates to some extent, especially states with too few samples selected. Being a cross-sectional
study design, temporality cannot be established. Due to self-reporting patterns of questionnaire, recall bias and
social desirability bias could not be ignored. The MOHFW launched screening programmes simultaneously in
every state, although differentiating rollouts and the participation of some large-scale, state-specific programmes
could have increased screening adoption in some states. These impacts were too great for this study to measure.

Conclusion

Socio-economic status is an important precursor for better oral cancer screening coverage but women
empowerment status did not always translate into good cancer screening uptake. Deep-rooted socio-cultural
constructs and stigma associated with cancer and its implications may play a role. Implementation research for
better uptake of oral cancer screening coverage is required for early detection and treatment of oral cancer. It
may be done through improving awareness among the population and strengthening the health system so as
to adequately carry out screening, referral, diagnostic, follow-up and maintain the continuum of care for oral
cancer.

Data availability

The study utilizes data of published summary of the fifth wave of National Family Health Survey, which is pub-
licly accessible and can be obtained by registering at https://dhsprogram.com/Countries/CountryMain.cfm?
ctry_id=57&c=India. The corresponding author (Dr. Pritam Halder) can provide the processed data upon rea-
sonable requests.
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