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Preface 
Ayushman Bharat–Pradhan Mantri Jan Arogya Yojana (AB-PMJAY) is a flagship initiative of the 

Government of India under the Ministry of Health and Family Welfare, aimed at providing financial 

protection and ensuring access to quality secondary and tertiary healthcare services for eligible 

beneficiaries. By offering health coverage of up to Five Lacs (₹5,00,000) per family per year and Five Lacs 

(₹5,00,000) per year to 70+ elderly people, the scheme represents a transformative step towards reducing 

catastrophic health expenditure and improving healthcare equity for the poor and vulnerable population. 

Given the scale and complexity of AB-PMJAY, effective implementation requires strict adherence to 

prescribed guidelines, Standard Treatment Guidelines (STGs), Health Benefit Packages (HBPs), and robust 

systems for fraud prevention and quality documentation. Global experience indicates that health insurance 

programmes are particularly susceptible to integrity violations, which not only result in financial losses but 

can also compromise patient safety, service quality, and public trust. Accordingly, strong governance and 

a zero-tolerance approach to fraud are central to safeguarding scheme integrity and beneficiary interests. 

In Bihar, the Bihar Swasthya Suraksha Samiti (BSSS), as the State Health Agency (SHA), places high 

priority on strengthening institutional mechanisms that promote transparency, accountability, and ethical 

practices under AB-PMJAY. In this context, BSSS conducted a series of division-wise capacity-building 

workshops across the state to sensitize empanelled healthcare providers and key stakeholders on anti-fraud 

measures, documentation standards, regulatory compliance, and their responsibilities under the scheme. 

This report presents a consolidated account of the proceedings, key observations, and actionable 

recommendations that emerged from these workshops. It highlights common gaps identified during 

interactions with hospitals, documents good practices, and outlines essential compliance requirements to 

support effective scheme governance. The insights contained herein are intended to serve as a practical 

reference for empanelled healthcare providers, district implementation units, and programme functionaries 

in strengthening adherence to scheme guidelines and improving the overall quality of service delivery. 

I acknowledge the active participation of hospital Owners/Proprietor, hospital administrators, managers, 

senior medical officers and doctors who contributed to the success of these workshops, and place on record 

my appreciation for the Centre for Health Policy, Asian Development Research Institute (CHP-ADRI), for 

providing technical support in their implementation. It is expected that this report will contribute to 

continuous capacity strengthening and reinforce the collective commitment of all stakeholders towards 

ensuring integrity, efficiency, and beneficiary-centric healthcare delivery under AB-PMJAY in Bihar. 

 

 
       Shri Shashank Shekhar Sinha, IAS 

    Chief Executive Officer 

 Bihar Swasthya Suraksha Samiti (BSSS) 



  
 

 



  
 

Table of Content 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Sl. No. Chapter Page No. 

1.  Background 1 

2.  Workshop Objectives 1 

3.  Interactive Components 1 

4.  Participants Profile 2 

5.  Resource Person Profile 2 

6.  Venue & Date 3 

7.  Proceedings 3 

8.  Challenges 8 

9.  Key Outcomes 9 

10.  Recommendations 9 

11. Annexures  

 Annex 1:  Attendance Sheet  10 -18 

 Annex 2:  Workshop Schedule   19 

 Annex 3: Pre-Assessment Form 20 – 29 

 Annex 4: Post Assessment Form 30 – 37 

 
Annex 5: Some Glimpses of the workshop 

program 
38 

 Annex 6:  Media Coverage 39 



  
 

 

 

 

 

 

 

  



1 | P a g e  
 

1. BACKGROUND 

Ayushman Bharat – Pradhan Mantri Jan Arogya Yojana (AB-PMJAY) is the world’s largest publicly 
funded health insurance scheme, designed to provide financial protection and accessible healthcare 
to over 50 crore vulnerable citizens of India. The core objective of the scheme is to ensure universal 
access to quality secondary and tertiary healthcare services, reduce out-of-pocket expenditure, and 
build a transparent, accountable health system that prioritizes the needs of the poor and 
marginalized. 

However, one of the major challenges faced by the scheme is healthcare fraud. Fraud in healthcare 
not only diverts critical resources away from genuine beneficiaries but also undermines the 
credibility of AB-PMJAY and similar programs. To maintain trust and sustainability, strict adherence 
to proper documentation, transparent processes, and compliance with Standard Treatment 
Guidelines (STGs) is essential. These measures help reduce fraudulent claims, ensure quality service 
delivery, and protect both patients and institutions from reputational risks. 

In this context, a one-day workshop was organized by the Asian Development Research Institute 
(ADRI) as part of its technical support to the Bihar Swasthya Suraksha Samiti (BSSS). The workshop 
focused on sensitizing private empanelled hospitals across seven districts of Bihar on key themes 
such as anti-fraud practices, the importance of quality documentation, adherence to STGs, and 
effective implementation of Health Benefit Packages (HBPs). The initiative aimed to strengthen the 
accountability framework of hospitals, build awareness among healthcare providers, and promote 
ethical practices in line with the objectives of AB-PMJAY. 

2. WORKSHOP OBJECTIVES   

• To provide financial protection and cashless health services to vulnerable families. 
• To ensure access to quality secondary and tertiary healthcare for poor and marginalized 

sections of society. 
• To reduce out-of-pocket expenditure on healthcare and prevent families from falling into 

poverty due to medical costs. 
• To standardize treatment through Standard Treatment Guidelines (STGs) ensuring 

transparency and consistency in care. 
• To strengthen accountability and reduce fraud by promoting proper documentation and 

compliance. 
• To promote ethical practices among hospitals and maintain the credibility of the scheme. 
• To improve health outcomes and contribute towards the goal of Universal Health Coverage 

(UHC) in India. 

3. INTERACTIVE COMPONENTS 

• Case Studies: Group discussions on real-life fraud and compliance cases. 
• Queries & Clarifications: Open Q&A sessions addressing hospital challenges. 
• Pre- and Post-Questionnaire: To assess improvement in awareness and knowledge. 
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4. PARTICIPANTS PROFILE   

The workshop attracted 97 representatives of 54 private empanelled hospitals from the 
districts of Purnea, Araria, Katihar, Kishanganj, Madhepura, Saharsa and Supaul. Attendees 
included:    

- Hospital Owners/Proprietor 
- Hospital administrators and managers   
- Senior medical officers and doctors   

A detailed list of participants can be found in Annex 1.   

5. RESOURCE PERSON   

Session Facilitator Designation Organization 

Welcome Note & 
Objectives 

Dr. Alok Ranjan 
Director – 
Operations 

BSSS 

Keynote & Overview 
of Anti-Fraud 

Shri Shailesh 
Chandra Diwakar 

Administrative 
Officer 

BSSS 

Sensitization on 
Fraud Prevention  

Dr. Gurinder 
Randhawa 

Consultant CHP–ADRI 

Fraud Mitigation & 
Quality 
Documentation 

Dr. Alok Ranjan 
Director – 
Operations 

BSSS 

Compliance to STGs 
Dr. Gurinder 
Randhawa 

Consultant CHP–ADRI 

Standard Treatment 
Guidelines and 
Health Benefit 
Package – Adherence 
to Mandatory 
Protocols & 
Documents 

Dr. Neeraj Kumar 
Singh & Mr. 
Satyendra Kumar 

Director – 
Healthcare & CB 
Officer 

BSSS & CHP -ADRI 

Real-Time Reporting 
on IHIP 

District IDSP Cell & ADRI team 
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6. VENUE & DATE   

 

 

Venue: At Hotel Park Square in Purnea & Date: 04 September 2025 

7. PROCEEDINGS   

Inaugural Session 

The workshop commenced with Shri Indrajit Goswami, Project Officer, CHP-ADRI, welcoming all 
officials and participants from private empanelled hospitals 
across seven districts. He then extended a special welcome 
to Dr. Alok Ranjan, Director (Operations), BSSS, and invited 
him to outline the objectives of the workshop. Dr. Alok 
Ranjan highlighted the importance of strengthening fraud 
prevention measures and maintaining quality 
documentation under AB-PMJAY. He stressed that 
fraudulent practices not only cause financial losses but also 
weaken trust in the scheme. 

The inaugural session further clarified that the purpose of the 
workshop was to educate hospital owners/ properties, doctors, 
administrators, and mangers on the strict adherence to 
Standard Treatment Guidelines (STGs) and Health Benefit 
Packages (HBPs). It is important to highlight that an analysis of 
the participants’ existing knowledge was carried out through a 
pre-session questionnaire administered immediately after the 
inaugural session. Around 50% (Pre session participants- 41 

and Post session participants- 34) of the participants actively responded, enabling the organizers to 
gauge their level of awareness regarding fraud prevention, documentation, and compliance 
processes under PMJAY and MMJAY. 
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To make the activity more engaging, gifts were awarded to 
the top three performers based on their responses. This 
not only introduced a sense of healthy competition but also 
motivated participants to stay attentive throughout the 
workshop. Such initiatives encouraged participants to 
approach the sessions more seriously, think critically, and 
remain actively involved, thereby improving the overall 
effectiveness of the training. 
 
Keynote Address and Overview of Antifraud 
The Bihar Swasthya Suraksha Samiti (BSSS) organized an awareness workshop on Fraud Prevention 
under the Ayushman Bharat Pradhan Mantri Jan Arogya Yojana (PMJAY) and the Mukhyamantri Jan 
Arogya Yojana (MMJAY) on September 13, 2025. The workshop aimed to sensitize stakeholders on 
preventing fraudulent practices and promoting transparency in healthcare delivery. 

In his keynote address, Shri Shailesh Chandra Diwakar, 
Administrative Officer, BSSS, outlined common types of 
fraud detected in hospitals, citing real cases of tampered 
medical records, inflated billing, and unnecessary 
procedures. He highlighted the role of artificial intelligence 
and digital tools in detecting such irregularities and urged 
hospital leaders to adopt a proactive approach towards 
compliance. He also emphasized the importance of 

maintaining accurate documentation to ensure that genuine beneficiaries receive their rightful 
entitlements. 

The analysis of fraud and abuse cases under PMJAY and MMJAY revealed multiple irregularities 
across hospitals. The most significant contributor was the submission of duplicate documents, 
accounting for 44% of total fraud instances, followed by issues such as patients staying in hospitals 
longer than allowed under specific packages (5%), senior citizens below the eligible age being 
admitted under geriatric care (4%), and instances of blood transfusion logs and crossmatch test 
details missing from claim documents (4%). Other common issues included discharge without 
supporting reports, duplicate claims, and non-adherence to Standard Treatment Guidelines (STGs), 
each contributing between 1–3% of the total cases. 

District-level data from the Purnea/Koshi division further highlighted the scale of the problem. 
Katihar reported the highest number of suspicious cases (294) involving a suspicious claim amount 
of ₹30.25 lakh, while Kishanganj, with 199 suspicious cases, accounted for the largest suspicious 
amount involved at ₹40.65 lakh. Saharsa followed with 288 suspicious cases and an amount of ₹41.91 
lakh, whereas Supaul had 245 suspicious cases amounting to ₹31.05 lakh. Other districts such as 
Araria (153 cases, ₹11.33 lakh), Madhepura (115 cases, ₹9.83 lakh), and Purnea (161 cases, ₹16.86 
lakh) also reported considerable levels of fraud and abuse. These findings underscore the urgent 
need for stricter monitoring, use of AI-driven digital tools, and strong compliance mechanisms to 
safeguard the integrity of PMJAY and MMJAY. 

The workshop reinforced the collective responsibility of hospitals, administrators, and frontline staff 
in safeguarding the integrity of both PMJAY and MMJAY, thereby strengthening public trust in the 
schemes and protecting the rights of beneficiaries. 
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Technical Session I – Sensitization on Fraud Prevention  

Dr. Gurinder Randhawa, Consultant at CHP–ADRI, led an engaging session focused on strengthening 
awareness around fraudulent practices in healthcare. She began by outlining some of the most 
common forms of fraud observed under PMJAY and MMJAY, including inflated billing, unnecessary 
hospital admissions, and the misuse of treatment packages. Dr. Randhawa emphasized that such 
practices not only lead to financial losses but also erode the credibility and reputation of healthcare 
institutions over time. 
Using real-life case studies, she illustrated how fraudulent claims were identified through monitoring 
systems and audits, and explained the corrective 
measures taken, such as claim rejections, financial 
penalties, and in some cases, suspension of hospital 
empanelment. She highlighted that these examples 
serve as important lessons for all stakeholders on the 
consequences of malpractice. 
Dr. Randhawa strongly urged hospitals to uphold 
ethical standards in service delivery, strictly follow 
admission protocols as per Standard Treatment 
Guidelines (STGs), and maintain transparency in billing 
and documentation. She underlined that accurate record-keeping and compliance not only protect 
hospitals from penalties but also build trust with patients and ensure that the benefits of the schemes 
reach genuine beneficiaries. 
 

Technical Session II – Fraud Mitigation & Quality Documentation 

Dr. Alok Ranjan conducted the second technical session, focusing on the importance of accurate 
documentation for claim verification and fraud prevention. The discussion began with the concept of 
Medical Records & Quality documentation, illustrated through the metaphor of a glass being viewed 
as either half empty or half full, emphasizing the need to focus on opportunities for improvement 
rather than limitations. Quality of care was further  
explained through the analogy of the elephant, where different aspects—such as infection control, 
HR and infrastructure, supervision, behaviour, Kayakalp initiatives, and RMNCHA—represent 

interconnected components that must work together 
to build a comprehensive and patient-centred health 
system. In addition, the session underlined the 
crucial role of the Medical Record Department, 
describing medical records as clinical, scientific, 
administrative, and medico-legal documents that 
capture the sequence of events in patient care. 
Properly maintained records justify diagnosis and 
treatment decisions, ensure continuity of care, and 
serve as vital evidence for accountability and legal 

purposes. Collectively, these elements stress that quality healthcare depends on strong standards, 
integrated practices, and accurate documentation. 
 
Technical Session III - Compliance to Standard Treatment Guidelines 
The session on compliance with Standard Treatment Guidelines (STGs) was conducted by Dr. 
Gurinder Randhawa, who highlighted the critical importance of proper documentation in ensuring 
claim approvals under PMJAY and MMJAY. She explained in detail the type of documents required for 
different medical procedures and how incorrect or incomplete submissions often lead to claim 
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rejections. She informed that so far 44% of the total claim rejections are due to duplicate documents. 
Using live examples, Dr. Randhawa demonstrated 
how claims were rejected because hospitals 
uploaded wrong documents in the portal, or failed 
to attach the mandatory supporting files. 
She emphasized that a significant proportion of 
rejections stemmed from the submission of 
duplicate documents, which not only delayed the 
process but also raised concerns about intentional 
malpractice. To make the participants aware of the 
consequences, she also explained the penalty 
clauses applicable in cases of deliberate fraud, 
including financial penalties and potential suspension of hospital empanelment. 

Dr. Randhawa urged hospitals to strictly follow the prescribed STGs, maintain transparency in 
documentation, and ensure accountability at every step of patient care. She concluded by stressing 
that compliance is not only necessary for smooth claim settlement but also for strengthening the 
integrity of the scheme and protecting the trust of beneficiaries. 

Technical Session IV – Standard Treatment Guidelines and Health Benefit Package – 

Adherence to Mandatory Protocols & Documents 

In this session, detailed presentation on Health Benefit Packages (HBP) was provided by Mr. 

Satyendra Kumar, CB Officer, CHP-ADRI. He explained the salient features of the Health Benefit 

Package as well as its overview in detail. After 

that, Dr. Neeraj Kumar Singh, Director Health-

care, BSSS, highlighted the importance of 

Standard Treatment Guidelines (STG) under 

AB-PMJAY. He explained how proper 

compliance of Standard Treatment Guidelines 

(STG) helps in better patient care, cost control 

and fewer fraudulent claims. He explained by 

giving examples of 4-5 specialties like 

Ophthalmology, Orthopedics, General Surgery 

and General Medicine etc. based on the 

speciality of all the participating hospitals, what type of documents are required for which procedure. 

He also told that due to not uploading these documents on time, your claim can also be rejected. 

Repeating this process can also put your hospitals in the list of suspected. 

Case Studies 

To make the training practical, real-world case studies were shared with the participants. These case 
studies involved instances where hospitals had encountered issues with fraud or incorrect package 
selection. Each case was discussed in groups, and participants were asked to identify errors and 
propose corrective measures. This interactive segment allowed for a hands-on understanding of how 
incorrect package selection could be avoided.  
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During the case study session, participants were strategically divided into four groups, ensuring a 
balanced mix of roles such as hospital owners/ properties, doctors, administrators, and mangers. 
This approach was designed to encourage diverse perspectives and foster cross-learning.  

The ADRI team distributed carefully prepared case studies, each highlighting real-life scenarios of 
irregular claims, documentation lapses, or fraudulent practices observed under AB-PMJAY. 

Each group was tasked with analyzing the assigned case, identifying the major issues involved, and 
discussing their observations in detail. They were encouraged to deliberate on the root causes, assess 
the impact on both patients and institutions, and suggest practical solutions. To ensure focused 
engagement, groups were given a defined time limit to prepare their summaries and 
recommendations. 

After the group discussion, one representative from each group presented their collective findings to 
all participants. These presentations served as a platform for knowledge exchange, where similarities 
and differences in perspectives were openly discussed. The exercise not only provided practical 
insights into the challenges of implementing AB-PMJAY but also highlighted the importance of 
teamwork, critical thinking, and ethical compliance. 

This interactive session significantly enhanced participants’ awareness about fraud detection, 
compliance with guidelines, and the importance of proper documentation. More importantly, it 
motivated them to apply theoretical frameworks and policy directives to real-life hospital practices, 
thereby strengthening the overall culture of accountability and transparency. 

Sensitization for Real-time Reporting on IHIP portal  

The ADRI team, in collaboration with representatives from the District IDSP Cell, conducted a live 

demonstration on real-time reporting through the IHIP 

portal. During the session, participants were guided on how 

to correctly upload case details, maintain timely updates, and 

minimize reporting gaps that often affect data accuracy. The 

demonstration emphasized the importance of precision and 

consistency in reporting for effective monitoring. The session 

concluded with an open discussion on the way forward, 

where participants were encouraged to adopt best practices 

in fraud prevention, strengthen documentation processes, 

and contribute to improving overall transparency in 

healthcare delivery.  

Focus Group Discussions 

The final session of the workshop featured Focus Group Discussions (FGDs), designed to capture 
diverse perspectives from participants representing different hospitals across the region. The FGDs 
provided a platform for open dialogue where participants candidly shared their experiences, day-to-
day challenges, and constructive suggestions for strengthening the implementation of PMJAY and 
MMJAY. 
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Key themes that emerged included operational obstacles, such as difficulties in maintaining complete 
documentation within tight timelines, coordination gaps between hospital departments, and issues 
related to claim submissions. Participants also raised concerns about technological challenges faced 

during real-time reporting on digital platforms, 
highlighting problems such as limited internet 
connectivity in rural areas, unfamiliarity with certain 
portal functions, and the need for more user-friendly 
digital tools. Another recurring suggestion was the 
requirement for refresher trainings and workshops at 
regular intervals, so that hospital staff remain updated 
on evolving guidelines, fraud-prevention strategies, and 
best practices in quality documentation. 

The discussions offered valuable ground-level insights, 
enabling facilitators to better understand the practical 
hurdles faced by hospitals. More importantly, they 
helped identify feasible and context-specific solutions 
for improving compliance, such as targeted training 
modules, improved IT support, and stronger 
coordination between hospital administrators and 
frontline staff. These FGDs not only encouraged peer 
learning but also fostered a sense of shared 
responsibility among participants to uphold transparency and integrity under PMJAY and MMJAY. 

Closing Speech 
In his concluding remarks, Shri Shailesh Chandra Diwakar, Administrative Officer, BSSS thanked all 
the participants for their participation and extended special thanks to Dr. Ashmita Gupta, Member 
Secretary, ADRI for successfully organizing the workshop. He also appreciated the efforts of Dr. Suraj 

Shankar (Team Lead-CHP), Shri Satyendra Kumar 
(Capacity Building Officer, CHP) and the entire PMJAY 
team. Concluding this workshop on anti-fraud measures 
and quality documentation under AB-PMJAY, I would like 
to thank all of you for your valuable contribution. Today’s 
sessions have developed our understanding of fraud 
prevention, proper documentation and adherence to 
standard treatment guidelines. These are critical to 
continue providing transparency and high-quality 
healthcare. He also said that we must implement what we 

have learnt here in our hospitals and work together to protect the integrity of the scheme while 

remaining dedicated to serving the beneficiaries.  
The session concluded with a formal vote of thanks by Dr. Suraj Shankar, Team Leader, CHP-ADRI, 

marking the end of a productive workshop programme.  

 

8. CHALLENGES:   

• This was the first time such a workshop was conducted. 
• Hospitals lacked adequate information on fraud prevention and quality documentation. 



9 | P a g e  
 

• Awareness on Standard Treatment Guidelines (STGs) and required claim documents was 
limited. 

• Hospital representatives had different levels of knowledge on quality documentation and 
claim uploading procedures, highlighting the need for more practical, hands-on 
demonstrations. 

• Proper follow-up is required to ensure 100 percent participation from hospitals. 
• Participants suggested periodic refresher sessions to reinforce learning and address new 

challenges. 
• Participants also recommended increasing the time allocated for each session to allow for 

deeper discussions and practice. 

9. Key Outcomes  

• Increased Awareness: The workshop significantly raised awareness about the importance of 
accurate HBP selection and its direct impact on claim approval and hospital finances. 

• Training Need Identified: Hospitals expressed a need for regular district-level training to 
update them on new system features, package updates, and documentation best practices. 

• Commitment to Compliance: A clear commitment was made by the participants to ensure 
strict adherence to the selection process for HBPs. 

• Improved Documentation Practices: Participants committed to ensuring that all patient 
records are properly documented, with supporting medical evidence. 

• Provide clear guidance on handling special cases such as LAMA, DAMA, and emergency 
treatments. 

• Provide detailed training on AI-powered fraud detection, highlighting its role in ensuring 
security and integrity in the claim submission process. 

10. RECOMMENDATIONS   

The workshop concluded with a set of actionable recommendations aimed at improving compliance 
and reducing fraud: 

• Institutionalizing training modules for hospitals at regular intervals. 
• Share a simple troubleshooting guide for common issues in the WhatsApp group created 

during the workshop to provide ongoing support. 
• Develop comprehensive and user-friendly resources such as documents, and guides for 

participants to review after the workshop. 
• Organize longer and periodic workshops to reinforce learning and keep participants 

informed about new updates. 
• Need for Exclusive training on Grievance Redressal. 
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Annexure: -1 

Attendance Sheet 
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Annexure: -2 

 

One Day Workshop of the Private empanelled hospitals on Anti-

Fraud and Quality Documentation under AB-PMJAY 

Participants: Purnea, Araria, Katihar, Kishanganj, Madhepura, 

Saharsa and Supaul 

Date : 4 September, 2025                                                                                                          Venue: Purnea 

             Program Schedule 

Time  Session  Facilitator  

10:00 – 10:30  Registration   CHP – ADRI team 

10:30 - 10:35  Welcome Note & Objective of the workshop 
Dr. Alok Ranjan,  

Director – Operation, BSSS         

10:35 – 10:50  Key Note and Overview of Antifraud 
Shri Shailesh Chandra Diwakar, 

Administrative Officer, BSSS 

10:50 – 11:25   Sensitization on Fraud Prevention 
Dr. Gurinder Randhawa, 

Consultant, CHP -ADRI 

11:25 – 11:50 Fraud Mitigation - Quality Documentation 
Dr. Alok Ranjan,  

Director – Operation, BSSS         

11:50 – 12:15 Compliance to Standard Treatment Guidelines Dr. Gurinder Randhawa, 
Consultant, CHP -ADRI 

TEA BREAK 

12:15 – 12:45 

Standard Treatment Guidelines and Health Benefit 

Package – Adherence to Mandatory Protocols & 

Documents 

Dr. Neeraj Kumar Singh,  
Director – Healthcare, BSSS 
 
Mr. Satyendra Kumar, CHP-ADRI 

12:45 – 01:45 Case Studies  Dr. Gurinder Randhawa, 
Consultant, CHP -ADRI 

01:45 – 01:55 Way Forward PMJAY & ADRI team 

01:55 – 02:05 Sensitization for Real-time Reporting on IHIP portal District IDSP cell & ADRI team 

02:05 – 02:45 Lunch Break 

02:45 – 03:30 
Focus Group Discussions (FGDs) on PMJAY implementation challenges engaging few 

consenting medical experts and Hospital Administration 
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Annexure: -3 

Pre assessment Form 
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Annexure: -4 

Post assessment Form 
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Annexure: -5 

Some Glimpses of the workshop program 
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Annexure: -6  

Media Coverage 
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