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Abstract

India's cervical cancer screening program was launched in 2016. We evaluated baseline facility 

readiness using nationally representative data from the 2012–13 District Level Household and 

Facility Survey on 4 tiers of the public health care system - 18,367 sub-health centres (SHCs), 
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8540 primary health centres (PHCs), 4810 community health centres and 1540 district/sub-

divisional hospitals. To evaluate facility readiness we used the Improving Data for Decision 

Making in Global Cervical Cancer Programmes toolkit on six domains - potential staffing, 

infrastructure, equipment and supplies, infection prevention, medicines and laboratory testing, and 

data management. Composite scores were created by summing responses within domains, 

standardizing scores across domains at each facility level, and averaging across districts/states.

Overall, readiness scores were low for cervical cancer screening. At SHCs, the lowest scores were 

observed in ‘infrastructure’ (0.55) and ‘infection prevention’ (0.44), while PHCs had low 

‘potential staffing’ scores (0.50) due to limited manpower to diagnose and treat (cryotherapy) 

potential cases. Scores were higher for tiers conducting diagnostic work-up and treatment/referral. 

The highest scores were in ‘potential staffing’ except for PHCs, while the lowest scores were in 

‘infection & prevention’ and ‘medicines and laboratory’. Goa and Maharashtra were consistently 

among the top 5 ranking states for readiness.

Substantial heterogeneity in facility readiness for cervical cancer screening spans states and tiers 

of India's public healthcare system. Infrastructure and staffing are large barriers to screening at 

PHCs, which are crucial for referral of high-risk patients. Our results suggest focus areas in 

cervical cancer screening at the district level for policy makers.
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1. Introduction

In India, over 410,000 new cervical cancer cases and 228,000 deaths occur every year 

(GLOBOCAN 2018). Though low-cost, feasible, early detection methods are available, most 

cervical cancer cases are diagnosed at advanced stages (Krishnan et al., 2015). Aligned with 

WHO recommendations for a screen-and-treat approach in low-resource settings (World 

Health Organization, 2013; Bagcchi, 2016; Shastri et al., 2014; Sankaranarayanan et al., 

2007), India implemented universal cervical cancer screening by visual inspection with 

acetic acid (VIA) at primary health care facilities, as part of the Comprehensive Primary 

Health Care Programme of Ayushman Bharat and National Programme for Prevention and 

Control of Cardiovascular Disease, Diabetes, Cancer and Stroke (NPCDCS) (Ministry of 

Health and Family Welfare GoI, 2016; Ministry of Health and Family Welfare GoI, n.d.). 

The guidelines recommend nationwide cervical cancer screening for women aged 30–65 

years once every 5 years with reliance primarily on the VIA (Government of India, 2016).

India's primary health care system - traditionally focused on reproductive and child health 

needs - consists of a four-tier facility hierarchy starting from the sub-health centre (SHC), 

which is largely focused on health promotion, nutrition, and immunization, as a first point of 

contact with the community (Table 1). Second tier facilities are Primary Health Centres 

(PHC), which provide preventive and curative services and are staffed with a medical officer. 

Community Health Centres (CHC) are third tier facilities, which provide PHC services as 

well as emergency and lab services; and CHC's implement national health programmes such 
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as those focused on non-communicable diseases (NCDs). The fourth and final tier includes 

the district hospital/sub divisional hospital (DH), with stronger staffing, specialist services, 

resources and 24-h emergency care. According to the operational guidelines, breast, cervical 

and oral cancer screening should occur primarily at the SHC and PHC levels, and all four 

levels are engaged for referral of suspicious lesions and diagnostic follow-up.

For the present study, we assessed facility readiness for cervical cancer screening at all four 

levels of the health care system prior to the initiation of universal screening of common 

NCDs in 2016 utilizing data from the nationally representative District Level Health and 

Facility Survey-4 (DLHS-4) conducted during 2012–2013 (Ministry of Health and Family 

Welfare GoI, 2016; National Health System Resource Centre, n.d.).

2. Data and methods

2.1. Data source

The District Level Household and Facility Survey (DLHS-4, 2012–13) is the fourth 

government-conducted nationwide health survey on the utilization and quality of maternal 

and child healthcare services in India at the district level (http://www.rchiips.org/

DLHS-4.html). Four questionnaires were administered to survey each of the four facility 

levels. Information at each health facility was collected by surveying relevant personnel, 

physical inspections, and assessing registers.

The DLHS-4 data includes health care facilities from 26 states and 3 union territories 

including all 1540 DHs and 4810 CHCs, and a representative sample of 8540 PHCs, and 

18,367 SHCs. Data from two states (Gujarat, Jammu and Kashmir) and four union territories 

(Dadra and Nagar Haveli, Daman and Diu, Delhi, and Lakshadweep) were not available for 

analysis.

2.2. Assessing health facility readiness to implement cervical cancer screening

To assess health facility readiness for cervical cancer screening, we utilized the Improving 

Data for Decision Making in Global Cervical Cancer Programmes (IDCCP) Toolkit which 

provides a framework of indicators to assess facility readiness to implement cervical cancer 

screening programmes in low-and middle-income country settings (Drummond et al., 2017; 

Senkomago et al., 2017; World Health Organization, 2018). The IDCCP toolkit contains 13 

categories and 83 questions, ranging from 2 to 14 questions per category, and 0–2 points per 

question (Drummond et al., 2017; Senkomago et al., 2017; World Health Organization, 

2018).

For this analysis, we used the IDCCP toolkit developed by the Centers for Disease Control 

and Prevention, and the George W. Bush Institute and the World Health Organization to find 

exact/comparable matches from the health facility questionnaires at each of the 4 health care 

levels, and found 6 out of 13 categories met these criteria in DLHS-4: potential staffing, 

infrastructure, equipment and supplies, infection prevention, medicines and laboratory 

testing, and data management (see Appendix 1-4). In brief, the potential staffing category 

assesses if the health facility has staff capable for training in 10 different cervical cancer-

screening methodologies. The infrastructure category assesses if the health facility has the 
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proper infrastructure (e.g. running water, examination room, electricity, etc.) to carry out 

cervical cancer screening. The equipment and supplies category is focused on the necessary 

equipment to conduct different cervical cancer screening methodologies included in the 

IDCCP toolkit. The infection prevention category measures if the health facility has the 

proper sterilization equipment and disposes of biomedical waste appropriately. Medicines 

and laboratory testing ensures that essential items such as pain medication, reproductive 

tract infection (RTI)/ sexually transmitted infections (STI) medication, and pregnancy tests 

are available. Finally, the data management category ensures that appropriate staff and 

materials are in place to allow for adequate recordkeeping. The DH questionnaire included 

two additional categories - services, which measured if the health facility was currently 

performing cervical cancer screening services, and procurement and supply chain, which 

assessed if the DH regularly assessed, monitored, and ensured a reliable stock of their 

equipment and supply levels.

The IDCCP toolkit along with the Indian Public Health Standards (IPHS) (Nicholson et al., 

2018) were used to determine best practices standards for each indicator, and the scoring for 

each question.

2.3. Statistical analysis

We used a binary system of scoring (0,1 for absent & present) since we were relying on 

secondary data collected for other purposes. For each question, the health facility received 1 

point if they responded with an answer that met the identified standard and 0 points for any 

alternative response. For questions in which the IDCCP toolkit and IPHS were discordant on 

the appropriate response, the IPHS prevailed. The IDCCP questions for the six analyzed 

categories (and seven for DH), the corresponding questions from the DLHS-4, and the 

selected responses for the SHC, PHC, CHC, and DH can be found in Appendix 1-4, 

respectively. The assigned scores represent whether the measured resources are absent (0) or 

fully available (1) based on in-person visits of health facilities. Raw scores were calculated 

for each of the categories by summing all selected questions (classified as 1 for present, 0 

for absent) in that category. To allow for comparability between categories, standardized 

scores were generated by dividing the raw scores by the number of selected questions 

included in each respective category. An overall score was calculated by taking an average 

of the standardized scores in each category, ensuring that each category received equal 

weight. Average category/overall scores were then stratified by health facility level and state. 

Maps were created at the district level using the overall score category for each health 

facility level. As scores across health facility levels are not comparable, quintile categories 

were calculated for each health facility level.

Prior to calculating PHC and SHC scores at the state level, districts were weighted based on 

the number of PHCs or SHCs they contained relative to those in the state. The distribution of 

health facilities by state and district was obtained from Rural Health Statistics for 2011–

2012 (Government of India, 2013). No weighting was conducted at the CHC or DH level, as 

every health facility in sampled states and territories was selected. Maps were created at the 

district level, stratified by health facility level and score category. A sensitivity analysis was 

conducted to reflect changes of health personnel training from the initial roll-out, which was 
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modified based on low SHC preparedness; instead, VIA training was taking place at the 

PHC level only instead of SHCs, and loop electrosurgical excision procedure (LEEP) or 

colposcopy procedures were conducted by obstetrician/gynecologists instead of other health 

providers/personnel.

All data analyses were conducted in SAS v9.4 (SAS Institute; Cary, NC).

3. Ethical considerations

This study is a secondary analysis of de-identified publicly available national databases. All 

participants provided written informed consent to participate in the survey. The DLHS-4 

received ethics approval from the International Institute for Population Science's Ethical 

Review Board and the Ministry of Health and Family Welfare, Government of India.

4. Results

Overall, two adjacent states in western India - Goa and Maharashtra - ranked in the top 5 in 

three out of four health facility levels; no state ranked in the top 5 for all 4 levels of India's 

public healthcare system (Tables 2-5). For union territories - smaller administrative and 

geographical units - Chandigarh (north), Puducherry (south) and Andaman and Nicobar 

Islands ranked in the top 5 for three out of four health care levels. Maharashtra, despite 

being populous and large, also performed more consistently at the district-level (e.g., limited 

variation across the districts) – the overall composite score varied from 0.76 to 0.91, 0.62 to 

0.78, 0.76 to 0.90 and 0.76 to 0.99 at the four levels of health facilities (Fig. 1). Scores closer 

to 1.0 indicate better preparedness in reaching a maximum score. Further explanation of how 

to interpret these scores are listed below, which presents findings for each facility level and 

category score, across the states and union territories of India.

4.1. Facility readiness at the Sub-Health Centre (SHC) level

For SHCs, the mean overall composite score was 0.70 (min, max: 0.48, 0.84, Table 2). The 

lowest and highest scores were observed in the north-east (e.g., Manipur and Sikkim, 

respectively). ‘Potential staffing’ had the highest scores; 93.6% of SHCs had an auxiliary 

nurse midwife (ANM) and/or female health worker available to perform VIA (Appendix 1) - 

although there was wide variation by state (Table 2) and district (Fig. 1). Two small states in 

the north-east achieved perfect scores for potential staffing – Nagaland and Sikkim – 

indicating that an ANM, female health worker, or contractual additional ANM were staffed 

at all sub-centres in the sampled districts. Another category with overall high scores for the 

nation (0.87) was ‘Data Management’ where most of the facilities had available registers 

(95%), supplied their data in Health management information system (HMIS) format (92%), 

and had an ANM performing data entry (75%, Appendix 1). The lowest category scores 

(0.44) were observed in ‘Infection Prevention’, which was driven by the low proportion of 

SHCs with an available and functional autoclave for sterilizing equipment (27%) and only 

39% properly disposed of hazardous/infectious waste. This category also had considerable 

variation with a > 3-fold difference across states (e.g., Arunachal Pradesh, 0.17, Haryana 

0.62). There was also substantial SHC score variation at the district-level; in Kerala, 

composite scores varied from 0.44 in Kasaragod district to 0.90 in Idukki district.
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4.2. Facility readiness at the Primary Health Centre (PHC) level

The mean overall composite PHC score was 0.56 (min, max – 0.31, 0.78) with the highest 

scores in smaller (Goa, 0.74), and larger states (Haryana, 0.74, Table 3). The lowest scoring 

states were low income states that lag behind in demographic, epidemiological transitions 

(Dandona et al., 2017) and infant mortality rate reductions (Uttar Pradesh, 0.33). The highest 

performing PHC categories were ‘Equipment and Supplies’ (mean score-0.78) and 

‘Infrastructure’ (mean score – 0.64) with top-ranking states in the west, south and north 

(Maharashtra, 0.97 and 0.87, Tamil Nadu, 0.97 and 0.87, and Haryana, 0.96 and 0.88, 

respectively). The lowest scoring category was ‘Medicines and Laboratory’ with an overall 

score of 0.30 and a 48-fold level of variation across states. Only 14.1% of PHCs had all 4 

antibiotics recommended by the IPHS for treatment of cervicitis and sexually transmitted 

infections per national guidelines (Appendix 2). Less than a quarter of PHCs (23.4%) had a 

‘medical officer’ (classified as ‘lady medical officers’ on the questionnaire), which 

contributed to the lower scores for ‘Potential Staffing’ at this health facility level (Appendix 

2). One-third of PHCs met IPHS standards for communication equipment – having a 

functioning telephone, computer and internet.

4.3. Facility readiness at the Community Health Centre (CHC) level

Nationwide, CHCs had an overall composite score of 0.76, with higher scores in general 

than SHCs and PHCs (Table 4). The highest scoring states catered to smaller geographic 

areas and populations eg, (Sikkim, 0.87). ‘Potential Staffing’ scored the highest (mean = 

0.96) with nearly one third of states (n = 9) reaching a perfect score of 1.0; these 9 states 

included 4 with smaller populations (eg, Chandigarh), 4 in the north-east (eg, Meghalaya) 

and 1 in the west (West Bengal). The lowest scoring category for CHC's was ‘Medicines and 

Laboratory’ (mean = 0.52) with less than a quarter (23.6%) stocked with the reproductive 

tract infection/sexually transmitted drugs under the Reproductive and Child Health 

Programme (Appendix 3).

4.4. Facility readiness at the district/sub-divisional hospital (SDH) level

DH/SDH category scores, which included 2 new domains – ‘Services’ and ‘Procurement 

and Supply chain’, were on average, higher than those of CHCs, and the highest scoring 

states were smaller in size and population (eg, Puducherry, 0.96, Table 5). Sixty-nine percent 

of DHs conducted Pap smear testing (‘Services’) and 96% of hospitals maintained stock 

registers for equipment and supplies yielding perfect scores for a majority of states in 

‘Procurement and Supply Chain. Categories with the highest overall scores included 

‘Potential Staffing’ (mean =0.98) and ‘Procurement and Supply Chain’ (mean = 0.96) with 

perfect scores for 18 states in staffing and for 9 states in procurement/supply chain. On 

average, 97% of DH's had staff that could be trained to perform all of the methodologies 

with a maximum score observed across high-income states such as Goa and Chandigarh, as 

well as low-income states such as Odisha and Jharkhand. Of the nation's DH's, 89% could 

provide STI treatment, 90% had pregnancy and 65% had human immunodeficiency virus 

(HIV) tests available. A close examination of the district-level composite scores (Fig. 1) 

reveals that several of the bigger states such as – Uttar Pradesh, Madhya Pradesh and Odisha 

- have a wide range of performance at the district level, with districts belonging to both the 
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bottom as well as top 20 ranking districts. This suggests substantial heterogeneity within a 

state that should also be considered.

5. Sensitivity analyses

5.1. Health personnel changes who conduct VIA screening, LEEP and colposcopy 
procedures

Sensitivity analyses were conducted to capture deviations from the guidelines, whereby 

designated centres and personnel for screening were changed due to limitations in 

infrastructure and resources. Certain centres (SHCs) and providers (accredited social health 

activists (ASHAs), ANMs) were not equipped to roll out cervical cancer screening, and only 

certain health providers (e.g., Ob/Gyn and medical officers) were designated to conduct the 

LEEP and colposcopy procedures, which changed ‘Potential Staffing’ scores. When we 

conducted a sensitivity analysis to reflect this scenario, the overall average facility readiness 

scores at the PHC level stayed the same (0.56) and slightly reduced at the CHC (0.75 to 

0.72), and SDH (0.84 to 0.83) levels. The relative ranking of most states did not substantially 

change either.

6. Discussion

An evaluation of DLHS-4 data on facility readiness for cervical cancer screening shows 

wide variation across states, domains and 4-tiers of India's public health care system. Goa 

and Maharashtra were in the top 5 composite score rankings for 3 out of 4 facility levels. 

Goa was an early state to undergo the epidemiological transition towards a dominant NCD 

burden, and as a smaller state, may be better equipped to carry out early detection 

programmes for NCDs more effectively. Maharashtra hosts the country's leading 

comprehensive cancer centre, some of the oldest urban and rural population-based cancer 

registries (Shastri et al., n.d.; Kaur and Suresh, 2013; The burden of cancers and their 

variations across the states of India: the Global Burden of Disease Study 1990-2016, 2018), 

and sites of randomized trials in cervical cancer screening. While a few smaller states/union 

territories (<1.5 million population size as of Census 2011) tended to have higher composite 

scores (for eg. Sikkim, Chandigarh), medium-size (25–30 million population size) and larger 

states (90 million or greater) states such as Punjab, and West Bengal respectively also fared 

well. Composite scores tended to increase for higher facility levels of care though the scores 

are not directly comparable since criteria for developing these scores differed at each level 

(Appendix Tables 1-4).

Our analysis suggests that the biggest challenges to overcome in India's public health 

facilities include gaps in ‘Infection Prevention’ and ‘Infrastructure’ at SHCs, and ‘Medicine 

and Laboratory Testing’ and ‘Potential staffing’ at PHCs. Specifically, autoclave availability 

was low (27%) at SHCs, where most did not have an adequate mode of disposal of 

infectious/biological waste (39% following ICMR guidelines). At CHCs, only one fourth 

(24%) had the required antibiotics for treating sexually transmitted infections (STI's). A 

potentially important barrier for community uptake is a satisfactory, clean layout and space 

to conduct private cervical examinations, which was present in less than half (45%) of 

SHCs. At PHCs, a major gap was lack of antibiotics for STIs (14%) and only 23% had a 
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‘medical officer’ for referrals, management and treatment of positive cases. Our assessment 

also suggests challenges in effective linkages and referral pathways and monitoring and 

evaluation at PHCs; a telephone, computer and internet were only available for a third (34%) 

and a smaller proportion for data entry staff (27%).

Lower scores at SHCs and PHCs - where the majority of cancer screening at the population 

level is to be implemented - suggests a need to focus on gaps at these facility levels for 

successful implementation of the guidelines on oral, breast and cervical cancers. This was 

recognized by the government's nodal training agency for cancer screening, the National 

Institute for Cancer Prevention Research (NICPR), during implementation; in recognition of 

these gaps, there was a reliance on PHCs instead of SHCs for cervical cancer screening. Our 

sensitivity analysis however, suggests similar results; there was a slight decrease in scores 

for CHCs and SDHs when limiting the diagnostic and treatment follow-up to specialists. In 

an effort to improve and learn as the programme is rolled out, there are efforts to identify the 

performance of health centres in rolling out screening for common NCDs using mobile-

based applications and research on dashboards to identify problem hotspots (Pati et al., 

2013). Since the time of the DLHS-4 survey, there has been a nationwide increase to address 

the shortfall of health care workers at the SHC and PHC levels in rural areas; from 2012 to 

2018, there was a 12.8% increase in female health workers and ANMs at the SHC/PHC 

level, and a 2.8% increase in doctors at PHCs. This reduced the shortfall from 10.3% in 

2012 (Rural Health Statistics 2012, 2012) to 6.0% in 2018 (Rural Health Statistics 2018, 

2018); other changes in health infrastructure may have also improved over time, though data 

are not yet available to analyze.

According to the operational guidelines of cancer screening released by the Government of 

India (Government of India, 2016) women aged 30 years and older should undergo cervical 

cancer screening by VIA at least once every 5 years by trained female health workers and 

auxiliary nurse midwives at SHC's, and by trained staff nurses at PHC's, with positive tests 

referred to the PHC/CHC/DH for further evaluation and management by a trained ‘medical 

officer’ or gynecologist (Bagcchi, 2016; Government of India, 2016). We observed lower 

staffing scores at PHCs than at SHCs, which is largely due to a low proportion with ‘medical 

officers’ (23%) and staff nurses, which are required for confirmation of positive VIA and to 

perform cryotherapy in eligible cases. Screening implementation is further challenged by a 

decentralized healthcare system with limited resources, state-driven health agendas and 

inadequate financial coverage/protection (Chalkidou et al., 2014). While health spending 

(Kaur and Suresh, 2013) may positively correlate with facility readiness scores in some 

states (e.g., Goa), the same was not observed in others (e.g., Bihar which has higher 

spending but lower scores), highlighting the challenges in pinpointing factors that are 

driving the facility readiness scores.

There are important aspects of a successful screening programme for cancer that are not 

captured in our findings. For example, ASHAs play a crucial role in motivating eligible 

women in the community to come to their screening site (SHCs), which is not captured by 

the DLHS-4. Future surveys could capture these and other referral and diagnostic pathway 

points and processes, which are necessary links and common problems (Nicholson et al., 

2018).
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To ensure better uptake of screening at the SHC and PHC levels, additional strategies could 

include raising public awareness on cancer prevention and early detection, addressing fear 

and stigma and monitoring knowledge levels – “pull”-related factors to increase demand for 

services (Krishnan et al., 2015; Nyblade et al., 2017). The IDCCP toolkit contains 13 

categories for addressing facility readiness, of which we evaluated 8 (6 for all levels and 2 

additional categories for DHs) based on available DLHS-4 data; other categories such as 

service utilization, referral mechanisms and community sensitization, can address important 

gaps and be considered for inclusion in future DLHS surveys. Moreover, the toolkit 

encompasses a broad range of cervical cancer screening and control strategies, including the 

Pap smear, HPV testing and vaccination, so it can be applied as cancer screening strategies 

and recommendations evolve for the country (Kaur et al., 2017; Sankaranarayanan et al., 

2018). As India launches cervical, breast and oral screening, this analysis can highlight gaps 

for states to focus their efforts for successful implementation of cancer screening, and to set 

performance standards going forward. Our study of the assessment of quality of screening 

delivery provides critical information regarding the facilitators and barriers to implement 

cancer screening; this information is essential for strengthening cancer programs. Other 

aspects of successfully launching a screening programme, such as monitoring and evaluation 

(Sivaram et al., 2018) to measure aspects such as trained personnel, meeting targets for 

screening and follow-up, supportive infrastructure as well as quality standards (Sivaram et 

al., 2018) can be integrated into DLHS surveys.

7. Conclusion

Our findings suggest wide variation in facility readiness across the country for cervical 

cancer screening as India prepares to implement screening programme. In particularly, 

deficits in infrastructure and staffing at the PHC-level may pose major barriers to the 

cervical cancer screening flow as envisioned by the current guidelines. The top 5 states/

territories for each facility level included 2–3 smaller states or union territories, as well the 

second most populous state, Maharashtra. The IDCCP toolkit provides a method and 

measurement for assessing standards and performance across India's health care system as 

cervical cancer screening is rolled out across the country, and over time for adapting and 

improving screening implementation.
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Fig. 1. 
Composite scores for each of the 4 health facility levels in India by district - DLHS-4 (2012 

– 2013). (A) Sub Health Centres, (B) Primary Health Centres, (C) Community Health 

Centres, (D) District Hospitals (separate TIF file).
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