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ABSTRACT
The term quality has been defined in many ways by different people depending on their functional perspective. Crosby (1979) defines quality as “conformance to requirements”. According to him quality must be defined in measurable and clearly stated terms to help the organization take action based on tangible targets, rather than on hunch, experience, or opinions. Attention to quality is essential to the success of health care programs, a fact that health managers with restricted budgets cannot afford to ignore. 
Despite the importance of quality, to date, there have been few sustained quality assurance efforts in developing countries. Many assessment works focused on measuring changes in mortality and morbidity, or on measuring coverage rates. Few have emphasized the quality of services or the process of service delivery. It is in this context the present study was planned to examine quality as well sustainability aspect of quality efforts with a focus on a tertiary care hospital. 
The main objective of the study conducted in the Emergency Medicine Services (EMS) of a state owned tertiary care hospital was to examine the potential content of a quality assessment of tertiary hospitals aiming at bringing out framework for sustainable quality care in tertiary care hospitals. Systems Approach was used to measure the healthcare quality provided by the hospital. 
First input, process and output of EMS was sub grouped in different quality components and elements (can be termed as quality characteristics, QC). Then for each QC quality standards suitable for emergency medical services of tertiary care hospital were developed in consultation with the healthcare experts and after thorough literature review. Special care was taken to ensure that norms suits the specific need of emergency medical care of the state owned tertiary care hospital. The data on level of compliance to the norms of input, process and output was collected using set of checklist, observations and interactions with the staff. The Output data such as patient’s satisfaction were collected using specially designed questionnaire from a statistically significant sample size. Data on staff satisfaction were collected using questionnaire from all the medical and paramedical staff of the EMS. Experts of national and international repute were interviewed to understand the issues related to quality of emergency care and the sustainability of the hospital quality. 

The analysis of quality programme of the hospital reveals that being a medical college hospital it follows the Medical Council of India norms. However it lacks in standardized processes for both administrative and clinical activities. Brief findings on hospital’s level of compliance to the norms of input, process and output are as follows. 
Although the basic physical services of the hospital under study are organized quite well, the utility services are highly neglected. This is clearly visible by the utility services scores of the EMS against the norms applicable to state owned tertiary care hospitals (190 out of 380).  Hospital has trained medical and paramedical staff but it dos not have any system for defining the job, standardizing the task, training need assessment and continuous training for various emergency medical services and life saving technique, which is very essential for effectively managing a emergency medical services of a state-owned tertiary care hospital.

Analysis reveals that the nursing and Group D staff does not attend a patient until the doctor examines the patient and advise the nurse to administer the drug, injection etc. The information management system and equipment maintenance system is also very poor compared to the hospital norms.

The analysis of patients’ satisfaction revealed that the overall patient satisfaction with EMS services was nearly ninety one percent which means nine out of ten patients are satisfied with the services of emergency services. The satisfaction with outcome of the care was very high (98.4%). The patients were highly satisfied with the doctor’s response (97.0%) and nurse’s response (99.00%). 
Factor analysis using the principal component analysis method reveals privacy in observation areas and ward, availability of equipment and drugs and care by service providers are the dominant factors affecting patient’s satisfaction. 
Less then half of the staff was satisfied with the quality of care provided by EMS of hospital. The highest satisfaction was scored with adequacy of self training in dealing with common emergency cases in this hospital. In response to questions that which category of staff needs improvement, most of the medical staff said nursing staff. Majority of staff feels that lack of physical infrastructure (84%), poor communication, poor work environment and overall quality of emergency (64%) and high work pressure (25%) were the five major barriers to quality of care provided by the EMS. 
There is a general belief, supported by expert opinion and research literature, that posting of the manager for longer time, effective supervision mechanism, peer review, CMEs for staff, management studies and staff and patient friendly approaches are the effective methods to sustain quality efforts in hospital settings.
The hospital needs to develop a policy framework for quality, provides written job description to each staff and develop standard operating procedures and clinical protocols. Poor staff satisfaction level suggests need for introducing new risk and reward system along with training of all the staff for getting effective end efficient care. 
Since availability of privacy, drugs, and equipments, care by service providers and cleanliness are the main factors affecting patient satisfaction, the hospital must take extra care of these issues. Similarly for sustainability of quality efforts posting of medial officer incharge for longer period, regular customer feedback, management studies, continued medical education programme and institutionalized peer review are the five major factors influencing the sustainability of hospital quality. Therefore, the hospital authorities need to work on these aspects.
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1. INTRODUCTION
Public health is the art and science of protecting and improving the health of a community through an organized and systematic effort to ensure provision of health services and protection against disease. In other words, public health is what society does collectively to assure the conditions in which people can be healthy. In order to effectively address challenges to people’s health, public health practice requires an organized and sustained population-based approach [
].
1.1 Indian Health Care

Health care in India is an admixture of light and shade of some remarkable achievements and failures. During last six decades a vast network of comprehensive health services and professional /skilled manpower has been built up. Among the good features special mention needs to be made of the excellence of its top institutions in research and training and highly specialized and super specialized services. The present morbidity and mortality patterns do show some significant variations than the past. India’s disease profile is expected to follow the same pattern as in developed economies. 
Table 1. Projected Important Healthcare Indicators in India
	SN
	Particulars
	2004
	2005
	2006
	2007
	2008
	2009

	1
	Life expectancy, average (years)
	64
	64.3
	64.7
	65.1
	65.4
	65.8

	2
	Healthcare spending
	1,582
	1,763
	1,967
	2,216
	2,463
	2,771

	3
	Healthcare spending (US$ bn)
	34.9
	40.4
	45.7
	52.1
	56
	60.9

	4
	Healthcare spending 

(% of GDP
	5.2
	5.3
	5.3
	5.4
	5.4
	5.5

	5
	Healthcare spending (US$ per head)
	32
	37
	41
	46
	49
	53


Sources: US Census Bureau; Economist Intelligence Unit. (c) Economist Intelligence Unit 2005

While rising incomes and growing literacy is likely to drive higher per capita expenditures on healthcare, shift in disease profiles from infectious to lifestyle-related diseases are expected to raise expenditures per treatment. Lifestyle-related diseases- cardiovascular, asthma and cancer are typically more expensive to treat than infectious ones. In 2001, the average inpatient cost for lifestyle-related diseases (cardiac problems, digestive issues etc.) was US$ 658 compared to US$ 91 for infectious diseases. In-patient spending for lifestyle diseases is expected to be nearly 50 per cent of total healthcare expenditure. In the inpatient market, the share of infectious diseases is expected to decline from 19 per cent in 2004 to 16 percent in 2008.
Healthcare expenditures have experienced a rapid growth from $42 billion (5.9 per cent of GDP, or GNP) in 1965 to nearly $700 billion (12 per cent of GNP) in 1990. It was per annum through 2005-09 (in rupee terms) and scale up to about 5.5 per cent of GDP, or US$ 60.9 billion, by 2009 [
]. 

Other estimates suggest that by 2012, healthcare spending could contribute 8 per cent of GDP and employ around 9 million people. From a pan-India perspective, presently there are more than half a million doctors employed in 15,097 hospitals. Additionally there are 0.75 million nurses, who look after more than 870,000 hospital beds. During the previous decade, the number of doctors has increased by 36.6 per cent. An estimated 30 per cent of medical practitioners hold specialist qualifications [
].
Table 2. India’s Medical Infrastructure at a Glance, 2001
	SN 
	Particular 
	Number 

	1 
	Hospitals 
	15,097 

	2 
	Hospital beds 
	8,70,161 

	3 
	Doctors 
	575647

	4 
	Nurses 
	805827

	5 
	Medical colleges 
	162 


Sources: Health Information of India, MOHFW, 2001 
Table 2 depicts India has approximately 575647 doctors and 805827 nurses, which means the doctor nurse ratio of India is 0.7 and ratio of population per doctor is 1784. However, a disturbing fact is that the present already low public sector allocations to medical and public health have been falling over the years. Hence it is clear that though in India we have a significantly large public sector, the larger private health sector, mostly for curative purposes, completely dwarfs the former’s presence. 

Health in India is a state subject with more than two third of the health care institutions are in the government sector. These health care institutions can be characterized by the lack of equipment, unavailability of motivated staff, noncompliance to standards, poor staff patient relationship etc. 

Improvement in social indices such as literacy rate, living standard and introduction of consumer protection act and private health insurance etc., have led to frequent public litigation about the poor quality of care provided by the health care institutions and demand of standard care at a most competitive price. All these developments in recent years has forced the managers, planners and policy makers to focus on better health care management with an emphasis on quality of care provided by these institutions, especially that of a tertiary level hospital where highly specialized care is provided. 

Most of the time critically ill patients, who did not get adequate medical attentions at lower/ secondary level hospitals, overcrowd these tertiary care hospitals. This phenomenon not only resulted in poor quality service but also, has deteriorated the sustainable efforts of quality of care in tertiary hospitals.

1.2 Rationale of the Study

At first glance, high-quality health services may appear to be a luxury beyond the budgetary limits of most developing countries’ health systems. However, improving quality often does not cost, it pays. Attention to quality is essential to the success of primary health care programs, a fact that health managers with restricted budgets cannot afford to ignore. In order to ensure quality of care besides evaluating population coverage and the technological merit of health interventions, health providers must assess the quality of services compared with prescribed norms [
].
Health care providers and the community are expected to cooperatively assess health needs and select a cost-effective health care approach. If providers do not offer quality services, they will fail to earn the population’s trust, and clients will turn to the health system only when all alternative health facilities have failed to cure. The success of lifesaving preventive care, such as immunization, growth monitoring, family planning, and antenatal care, depends on the willing participation of communities. Moreover, as primary health care programs adopt cost-recovery strategies, the quality of service must be sufficient to attract the population to the clinic on a fee-for-service basis.
Severe resource constraints limit the capacity to offer salary increases and professional advancement as rewards for high performance; but these are not always necessary to improve quality. With the interest and active involvement of the organization’s leadership, health workers can better meet and surpass performance standards, solve problems, and serve their client’s needs. Increased health worker satisfaction and motivation start a continuous cycle of improved health care and heightened effectiveness.
It has been widely accepted that a legitimate quality assurance objective is to maximize effectiveness and efficiency from current systems by revisiting, strengthening and implementing the processes related changes without putting much resources. Thus, quality assurance offers donors, governments, health care providers, and communities the chance to realize more benefits from existing investments in health care.
In most countries, policy-makers and the general public are vitally concerned about their health systems – whether they are performing as well as they could, and how they could do better. Many different types of reforms and policies aimed at improving performance have been introduced over the last decades in countries in all regions of the world, at all levels of development. Yet the evidence about what works and what does not is limited and mixed, and the debate about appropriate health system development is often led more by ideology than by evidence. 

The purpose of hospital or health system quality assessment is to empower decision makers by providing them with reliable information for policy and system development, and to empower the public with information relevant to their well-being. 
Despite the importance of quality, to date there have been few sustained quality assurance efforts in developing countries. Many assessment works focused on measuring changes in mortality and morbidity, or on measuring coverage rates. Few have emphasized the quality of services or the process of service delivery. Further, systematic efforts to improve quality based on findings about the delivery process have been extremely rare. 
It is in this context, the present study was planned to examine quality as well sustainability aspect of quality efforts with a focus on a tertiary care hospital and to provide areas for the policy implications related to implementation of sustainable quality efforts. 

1.3 Aim and Objectives

The study aims to assess quality of a state owned tertiary care hospital with the following specific objectives:

1. To review the existing quality care frameworks and it’s related norms of the hospitals. 

2. To identify and describe the quality parameters
 which have been employed for improving quality management in the hospital.

3. To examine the quality of care provided by the hospital under study. 

4. To develop a suitable framework for sustaining the quality of care in hospital.

1.4 Hypothesis

Quality and sustainability of healthcare institutions depend upon many factors such as conformity of Input, Process and Output against the industry standards, customer and staff friendly approach and active supervision. In view of this the hypothesis of the present study are as follows:  

H01= the state owned tertiary care hospital does not adhere to the basic norms of input, process and output of patient care.
H02= the state owned tertiary care hospital does not adopt customer friendly approach.
H03= the state owned tertiary care hospitals does not adopt the staff friendly approach. 

H04= the state owned tertiary care hospital does not have effective supervision mechanism in place. 

2.
LITERATURE REVIEW
In this chapter, survey of literature on major issues involved in quality, quality in healthcare, quality assurance, and sustainability of quality relevant to present research work is presented.  
2.1 Quality

Quality of healthcare must be defined in the light of the provider’s technical standards and patient’s expectations. The term quality has been defined in many ways by different people depending on their functional perspective. Quality is defined as “conformance to requirements”. Quality must be defined in measurable and clearly stated terms to help the organization take action based on tangible targets, rather than on hunch, experience, or opinions. Quality can be achieved by preventing defects and conforming to requirements which are agreed upon by managers and employees [
]. Quality has two components, conformance to specification and meeting or exceeding customer requirements [
]. 

2.2 Quality in Healthcare

There is a long history of attempts at improving the standards of medical care. The attention to the quality has been drawn in the 4th century BC [
], panels of doctors were set to look at the ways in which the treatment of the sick is practiced [
]. The first study to examine the death rates in hospital were conducted in nineteenth century [
].  Within the NHS report on management draws attention to the need to concentrate on measures of the quality of health care. It stated that “real output measurement, against clearly stated management objectives and budgets, should be a major concern of management at all levels.” We should note that the report gives management a clear responsibility for involvement in quality measures. Performance indicators were introduced into the NHS in 1983 as proxy measures for efficiency. More recently audit, the clinical guidelines movement [
] and the quest for evidence-based medicine [
] have evolved into the current situation with the introduction last year of the NHS White Paper, A first class service: quality in the new NHS, which announced that the National Institute for Clinical Excellence was to be the standard setter and the Commission for Health Improvement the monitoring and enforcing agency for quality standards and clinical governance [
].

The concept of quality in healthcare has been adopted from the Industry. In comparison to industry, the health care system has a complex environment. There is tangible product with specification in the industry, but in health care system, the health services is a product and outcome is rather difficult to measure, specially in short period of time [
]. The quality of care in hospitals can be looked at from the point of view of the standards of individual hospital staff and the overall performance of the hospital.

Furthermore, in a market economy, the quality of care has been urged and defined by competition and privatization coupled with increased in knowledge and improvement in the living standard [
,
,
,
]. This reveals that standards are defined, the limits but in which the criteria can be assessed, as it is a domain of continuous change [
,
,
]. 
Quality of technical care consists in the application of medical science and technology in a way that maximizes its benefits to health without correspondingly increasing its risks. The degree of quality is, therefore, the extent to which the care provided is expected to achieve the most favorable balance of risks and benefits [
].
Quality in health care is also viewed as proper performance (according to standards) of interventions that are known to be safe, that are affordable to the society in question, and have the ability to produce an impact on mortality, morbidity, disability, and malnutrition [
].

2.3 Quality Assurance
As the quality concept evolved and developed, various new terms such as quality control, quality assurance and total quality management were coined. Quality Control is defined as process of assessing the final product or the services whereas Quality Assurance (QA) is a continuous process of doing the right thing right at every step of producing the goods or services. Quality Assurance is all the arrangements and activities that are meant to safeguard, maintain, and promote the quality of care [21]. Quality Assurance is also defined as a systematic process for closing the gap between actual performance and the desirable outcomes. 
QA is a process of measuring quality, analyzing the deficiencies discovered, and taking action to improve performance followed by measuring quality again to determine whether improvement has been achieved. It is a systematic, cyclic activity using standards of measurement. 
It is important to note that the definition of QA can be extremely broad and can include all program management activities. QA can include everything from applied research to comprehensive management assessments and interventions. In practice, the scope of a QA effort depends on the needs and capacities of the health service organization. Usually, the QA effort will be developed as a limited activity that is integrated into the existing management system. However if an organization desires a comprehensive approach, a QA initiative can be developed as a component of a general management improvement effort or a total quality management system.
This approach to QA is an integrated organizational approach for meeting client needs and expectations involving both management and staff while improving processes and services using quantitative techniques and analytical tools. According to Berwick, it is a systematic managerial transformation designed to address the needs and opportunities of all organizations as they try to cope with increasing change, complexity and tension within their environments. 
Quality assurance is not a new magic bullet but has been a part of health care for the past 100 years. It was introduced into modern medicine by a British nurse, Florence Nightingale, who assessed the quality of care in military hospitals during the Crimean War. She introduced the first standards in nursing care, which resulted in dramatic reductions of mortality rates in hospitals.

Until recently, quality assurance was primarily used by hospitals in developed countries and relied heavily on standards of care developed by accrediting agencies. In the 1980s, quality assurance expanded to primary health care in the United States and Europe. Simultaneously, internationally accepted standards of care were introduced by diarrhea and acute respiratory infection (ARI) case management algorithms developed by WHO. After 1985, WHO and several projects such as Primary Health Care Operations Research (PRICOR) and Center for Disease Control’s Combating Communicable Childhood Diseases (CCCD) began using systems analysis and facility assessments to assess the quality of care. There has recently been a revolution in quality assurance approaches and an explosion of interest in developing national QA programs for several reasons:
· Democratization movements have led politicians to consider more carefully the demands of citizens for better quality care.
· Economic problems in all countries have limited their ability to improve quality by spending more. Countries have realized that improvements in quality must come by improving the efficiency and effectiveness of current resources.
· Managers see the need for more cost recovery, but realize that it will be difficult to charge for services unless the quality is improved.
· The success of quality management approaches employed by industry in Japan, and recently in the United States and Europe, has inspired health care organizations to apply these same methods to their quality assurance programs. After only five years, there are dramatic examples of the improvements in quality and efficiency that can be achieved.

Recent experience in applying quality management to health care systems suggests that four tenets should be adhered to in an ideal quality assurance program:
Quality assurance is oriented toward meeting the needs and expectations of the patient and the community. Quality assurance requires a commitment to assess patients and community needs, wants, and expectations from the health services. The healthcare providers must interact with communities to meet service demand and to promote acceptance of needed preventive services. Subsequent program planning and quality improvement efforts should be evaluated according to these needs and expectations. In addition, Quality assurance also addresses health workers’ professional needs and expectations.
Quality assurance focuses on systems and processes. By focusing on the analysis of service delivery processes, activities, and tasks as well as outcomes, quality assurance approaches allows health care providers and managers to develop an in-depth understanding of a problem and address its root causes. Rather than merely treating the symptoms of a quality-related problem, quality assurance seeks to find a cure. In the advanced stages of a QA program, the health center team can go even further by analyzing processes to prevent problems before they occur.
Quality assurance uses data to analyze service delivery processes. Simple quantitative approaches to problem analysis and monitoring are another important aspect of quality improvement. Data-oriented methods allow the QA team to examine the underline causes of problem. Thus the solutions are based on objectivity and not a subjective prescription. Quality assurance encourages team approach to problem solving and quality improvement. Participatory approaches offer two advantages. First, the technical product is likely to be of higher quality with collective inputs of unique perspective and insight to the quality improvement effort. Second, staff members are more likely to accept and support changes that they helped to develop. Thus, participation in quality improvement builds consensus and reduces resistance to change.
In early 1980s, the European region of WHO sponsored quality assurance activities related to laboratories, blood banks and radiology and many areas of healthcare in member States. Subsequently WHO working group on quality assurance in 1994 identified a number of characteristics on quality assurance (QA), continuous quality improvement (CQI), total quality management (TQM), and other methods of quality management. The Group suggested that the term quality assurance would be used to represent the essential elements of all methods of quality improvement [
].

All these definitions of Quality assurance share several characteristics. For example, it refers to a systematic, ongoing process that is oriented toward improving performance and using data in the process, either implicitly or explicitly. In essence, quality assurance is a set of activities that are carried out to set standards and to monitor and improve performance so that the care provided is as effective and as safe as possible.

2.4 Sustainability of Quality
The capacity to carry out technical quality assurance activities does not ensure that Quality assurance is sustained within an organization or that quality assurance functions are sustained over the long term. The critical question is not so much as technical one, how to “do” quality assurance activities, but rather how to establish and maintain. Quality assurance as an integral con, sustainable part of a health system or organization, is woven into the fabric of daily activities and routine. The process of achieving this state is what we term “sustainability or institutionalization.”
Institutionalization is also defined as a process through which a set of activities, structures, and values become an integral and sustainable part of an organization. Institutionalization means that people know what needs to happen to provide quality care, they have the skills to make it happen, and they are committed to making it happen over time within the available resources. This notion encompasses a broader set of dimensions than financial sustainability alone [
]. 
2.5 Norms of Healthcare Quality 
A norm also known as standard is a statement of what is expected. Many types of standards exist in health care. Determining which type of standard is needed can be confusing. The classification of health system norms has been given in Table 3 [
]. The first column of the taxonomy in the Table 3 is divided into system components: input, process, and outcome standards.
Table 3. Taxonomy of Health System Norms
	System 

Components 
	Categories

	
	Administrative 
	Technical

	Input
	Administrative policies 
	Job Specifications*

	
	Rules and regulations
	Job descriptions

	
	Qualifications*
	

	Process 
	Standard operating procedures (SOP)
	Algorithms



	
	
	Clinical pathways

	
	
	Clinical practice guidelines

	
	
	Procedures

	
	
	Protocols

	
	
	Standing orders

	Outcome 
	Expected results* 
	Health outcomes

	* can be found in any category


The taxonomy is further divided into two main categories: administrative and technical. Some types of standards (noted with an asterisk) can be found in either category. The following descriptions illustrate the different standard formats.
Administrative policies: are written at both an organizational and departmental level For instance, organizational administrative policies often include the elements such i) Description of organizational setting: location, type of facility; ii) Purpose of organization; iii) Mission statement; iv) Objectives of organization; v) Organizational chart; vi) Hours of operation; vii) Healthcare services available; viii) Staff e.g., types (physicians, nurses, technicians), utilization, medical staff body, management job descriptions; ix) Ethical/legal issues: e.g., employee drug abuse policies, professional licensure requirements, and scope of practice; x) Patient safety: e.g., infection control, visitor policies, and disaster/fire policies etc.
Rules and regulations are statements of expectations that usually identify a consequence if the rule is not carried out. Medical staff often has rules and regulations. For instance, the rule may be that documentation on the medical record should be completed within 72 hours of the patient’s dismissal from the hospital. When documentation is not complete according to the rules, the physician may be subjected to suspension from privileges (e.g., cannot admit additional patients to the hospital).
Job descriptions are typically written for each job category, e.g., professional nurses, auxiliary nurses, cleaning staff, laboratory personnel. Often the qualifications of the position are described within this document rather than in a separate document.  Qualifications may include expectations regarding education, experience, or licensure. Personal attributes desired for the job also may be included as well as physical demands and equipment that may be used to perform the job. Job responsibilities are outlined and any other information specific to the job that is required.

Specifications refer to a detailed description of what is required in the product or service. Product specifications might include a description of the product, characteristics, performance requirements, quality standards, reliability, safety, and steps to be taken in case the product does not meet all of the specified requirements. As part of the ISO 9000 quality management standards, customers are to be made aware of product specifications, e.g. medical equipment such as defibrillators.
Qualifications are often written in the job description. Sometimes they are included in medical staff rules and regulations. Qualifications describe what is expected in terms of education, experience, or licensure to perform a specific job or procedure.  For example, to become a member of the medical staff of a hospital, qualifications may include successful completion of studies at an accredited medical school and a medical license. However, to be qualified to perform a specific procedure, e.g., open heart surgery, the hospital may require additional qualifications such as experience performing the surgery with supervision or attendance at an approved course.
Algorithms are written in the format of a flowchart or decision tree. This format provides a quick visual reference for responding to a situation.  For instance, algorithms are effective in emergency departments and critical care units. When staff is faced with an emergency, such as a patient hemorrhaging, they can treat the patient rapidly by following the algorithm.

Clinical pathways provide the details of daily care for a specific diagnosis. The unique feature of clinical pathways is that they provide a day by day standardized plan of care. These plans are most often multidisciplinary so that care or treatment carried out by physicians, nurses, and therapists are all on the same platform. The advantage of this format is that the patient’s progress is monitored daily according to the planned interventions and expected outcomes. When the patient does not progress according to plan, an assessment can be made immediately and the ‘variance’ reviewed. The patient may not be progressing due to problems in the system; e.g. the medication was not delivered. Or it may be, as a result of a problem such as the patient did not tolerate the medication. Regardless of the cause, the healthcare providers can intervene.

Clinical practice guidelines are typically physician generated recommendations to assist practitioners in providing appropriate healthcare. The guidelines are evidence-based (based on current research) and unlike other types of formats that provide a step-wise approach to care and treatment, the guidelines provide information regarding the most effective treatments. Physicians use this information along with their experience and knowledge of the patient to determine the appropriate plan of care. 

Procedures are step-by-step instructions on how to perform a technical skill. This format often involves the use of equipment, medication, or treatment. Examples of procedures include how to administer blood, insert tubes (nasogastric, urinary catheters), administer medication (oral, rectal, intravenous), administer tube feedings, perform suctioning, and wound care.

Protocols define patient care management for specific situations or conditions. Protocols may be written for the care of patients who have indwelling tubes (e.g., nasogastric, urinary catheter). Thus, the procedure would describe how to insert the tube and the protocol would describe how to care for the patient with a tube in place. Standards might include how often to assess the patient, what to assess, and what types of treatments are needed. Protocols may also be written for patient categories, e.g., maternity care. Protocols would outline prenatal care, post partum care, as well as emergency care such as eclampsia or premature labor (algorithms are an alternative format).

Standing operating procedures provide instructions on how to proceed under specific circumstances. Standing operating procedures are administrative actions rather than technical actions. For instance, if a medication error has been made, a standing operating procedure would describe what to report, to whom, etc.

Standing orders are a set of physician orders pre-established and approved to allow nurses or other professionals to initiate medical treatment in the absence of the physician. These orders may be specific to a singular physician or may be orders approved by the hospital medical staff. In the critical care unit; for instance, a physician may develop a set of “standing orders” for postoperative open-heart surgery patient. In this way, the physician does not need to rewrite the orders for each patient.  This set of orders then is modified to meet each patient’s specific needs. On the other hand, standing orders approved by the medical staff for the critical care unit is a list of orders to manage emergency situations. Usually the orders include drugs or treatment (e.g., defibrillation) to be administered under circumstances such as cardiac arrhythmia.

Health outcomes refer to the results of patient care whereas expected results may be used to describe the results of administrative actions. For instance, a clinical pathway usually identifies the health outcomes expected, e.g., the new mother will be able to breastfeed without difficulty. However, an expected result of fire prevention training might be effective fire prevention. The technical process standards are possibly the most difficult to differentiate through descriptions. 
Norms take a wide variety of form, but all aim to improve services and health care. Each type of norms serves a different purpose. Facilities typically use a variety of these formats based on the user and the application. Thus, it is not a matter of selecting a single format for developing standards. For instance, clinical practice guidelines have been developed.
The following grid assists in identifying the technical standards/norms and their uses.

Table 4. Technical Standards and Their Uses
	Standard Format
	Description
	Use

	Clinical practice guidelines
	Recommendations for medical care based on current research
	Physician’s reference in management of specific

situations or conditions

	Clinical pathways
	Expected, multidisciplinary daily plan of treatment primarily used in hospitals


	Nurses, physicians and others use daily plan to progress

the care of the patient

	Algorithms
	Flow charts or decision grid
	Quick, visual, helps make decisions

	Procedures
	How-to, step-by-step instructions
	Directions on how to perform a technical skill, e.g. insert

a urinary catheter

	Protocols
	Management of patient care
	Patient care management for specific situations, care of the patient with a urinary catheter or specific conditions,

e.g. post operative patients

	Standing orders
	A pre-established set of medical orders
	Permits nurses and/or other professionals to initiate

medical orders in the absence of a physician, e.g. a patient with a cardiac arrhythmia in a critical care unit


2.6 Models for Assessment of Health Care Quality

Quality improvement is a continuous process [5], which requires effective monitoring of systems and service delivery process and outcomes. This applies equally to quality of healthcare services. Thus, quality assessment plays a critical role in maintaining desired level and signaling the productive change [
].  Healthcare quality measurement is two and half century old phenomenon. While the names and faces of the measures and measurees have changed, the intent of such measurement, i.e., obtaining data and information bearing clinical outcomes have remained unchanged [
]. 
Few major quality assessment framework as derived from the literature review are described below:
2.6.1 WHO framework for quality
WHO has promoted a QA paradigm (Figure 1) developed by Hannu Vuori that has been applied in selected international settings. Some U.S. models include the quality assurance cycle used by Palmer in ambulatory care settings; the 10-step process developed by the Joint Commission on Accreditation of Health Care Organizations; and CQI which applies total quality management to health services. The framework is step by step method to plan for quality, setting the norms, communicating the norms to concern staff, monitoring the compliance to norms 
The framework is step by step method to plan for quality, setting the norms, communicating the norms to concern staff, monitoring the compliance to norms, identifying the problems areas in implementing the norms and defining the problems. Once problems are identified the team needs to be formed who would work on the problem by analyzing the data and develop the solutions and choose the best solutions. After the solutions are selected, it should be implemented. And again we should plan for improving the quality of other areas or of the same areas but with upgraded benchmark.
Perhaps most important, it puts forth a replicable process for improving the quality of health care service delivery. This process can, over time, be integrated into ongoing program management. However real situations may not follow all steps and their sequences as given in the framework. 
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Figure 1.WHO Framework for Quality
2.6.2 Donabedian system’s framework
Donabadian’s systems framework, widely used in Healthcare, consisted of three major dimensions: input/structure, process and outcomes. According to him, to achieve desired outcomes of healthcare, right process are performed using appropriate technology. He opined that the key attributes of healthcare quality are technical competence, effectiveness, efficiency, acceptability, legitimacy, equity, continuity, cessation or unnecessary repetition of diagnosis or treatment, safety, infection, harmful side effects or other dangers related to the service delivery etc. [13].
The strength of this model is that it measures what the health systems strive to achieve that is improvements in quality, equity and efficiency. However on weakness side we find that it does not focus much on stewardship which is the key to sustainability of any quality care efforts. 
2.6.3 National health performance framework  
National health performance, NHP, is used in Australia and in Canada as performance assessment in primary health care [
]. This framework encompasses ‘health status and outcomes’, ‘determinants of health’ and ‘health system performance’, of which primary health care is a part. They are not objectives-based however, so they cannot be readily adapted to an objectives-based approach to performance assessment for services and programs.
2.6.4 Patient satisfaction approach
This is another very important approach to assess the quality of care. Although both consumer satisfaction and service quality issues have been explored in the marketing and health care literature, the nature of the relationship between service quality and satisfaction has been historically undefined. Understanding their combined impact on intention to purchase could provide great insight. 
Recent research suggests that i) perceptions of service quality may be the drivers of satisfaction; ii) overall satisfaction impacts intention to purchase more significantly than does perception of performance in individual service dimensions alone; iii) individual service dimensions impact satisfaction and dissatisfaction differently. Figure 2 depicts the comparison of satisfaction determinants. This suggests the importance of developing separate diagnostic models to evaluate both satisfaction and dissatisfaction. Potential attributes of client satisfaction are i) client attributes; ii) provider attributes; iii) structure of care; iv) process of care and outcomes. 

	Industrialized Countries

(“Consumerism”)
	Developing Countries

(“Pragmatism”)

	Obtaining information is often people’s main objective.


	Obtaining medication is often people’s main objective.



	Providers’ conduct seems to be more important to people than the accessibility or availability of care, except among some populations such as students and the poor.


	The availability of drugs, cost of services, proximity of the clinic, and

waiting times are the most consistent

Predictors of satisfaction, except when the provider is corrupt.

	Good communication skills, empathy, and caring seem to be the main predictors of satisfaction.
	People like caring and empathetic providers, but providers’ interpersonal skills aren’t critical to satisfaction.



	People report that technical competence is most important, but their satisfaction is predicted more consistently by interpersonal skills.
	People report that interpersonal skills are important, possibly because they don’t appreciate the value of providers’ technical skills.


Figure 2. Comparison of Satisfaction Determinants

Several paradigms concerning the nature of consumer satisfaction have been generated. However, disconfirmation theory [
] given in Figure 3, which suggests that satisfaction is a transaction-specific process where consumer expectations are compared to actual experience in specific service dimensions, is the most long-lived. 

In addition to gaining insight by comparing expected performance and perceived performance of individual service dimensions, comparisons can be made between overall expectation of performance and overall perception of performance. An evaluation measuring satisfaction of individual service dimensions and overall satisfaction would yield more useful information.
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Figure 3. The Disconfirmation Paradigm
Use of client satisfaction data in quality assurance has both advantages and disadvantages. Major advantages of using client satisfaction data in QA are: 
· Important indicator of quality of care

· An outcome in its own right

· Can help predict adverse behaviors of clients

· No substitute for client satisfaction information

· Gives information on client values and priorities

The major disadvantages of using client satisfaction data in QA are: 

· Too subjective

· Feelings of relief, gratitude, worry, and incomprehension can influence

· Patients don’t think like consumers

· Patients may not be in the right frame of mind or condition

· What satisfies patients may not be the best care
2.6.5 Balance score card
Balance Score Card was developed by Dr. Robert Kaplan and David Norton as a performance measurement framework which added strategic non-financial performance measures to traditional financial metrics to give managers and executives a more 'balanced' view of organizational performance.  While the phrase balanced scorecard was coined in the early 1990s, the roots of the this type of approach are deep, and include the pioneering work of General Electric on performance measurement reporting in the 1950’s and the work of French process engineers (who created the Tableau de Bord – literally, a "dashboard" of performance measures) in the early part of the 20th century [
].

The balanced scorecard is a management system (not only a measurement system) that enables organizations to clarify their vision and strategy and translate them into action. BSC provides answers to four basic questions, i) how does customers see us? (customers perspective); ii) what must we excel at? (internal perspective); iii) can we continue to improve and create value? (improvement and learning perspective) and iv) how do we look to shareholders or to promoters (shareholders perspective).
The BSC is distinct from other management system in that it contains the outcomes measures and the performance drivers of the outcomes, linked together in cause and effect relationship. One of the important reasons the BSC is such a powerful tool is precisely that it stresses the linkages for achieving in related measures in other words, ‘the added value of the BSC is in the drawing together of all the key areas and identifying the linkages that delivers the success’[
]. 
The strengths of balance score card as follows:

· Increase focus on strategy and results 

· Improve organizational performance by measuring what matters 

· Involve staff for developing organization strategy on a day-to-day basis 

· Focus on the drivers of future performance 

· Improve communication of the organization’s vision and strategy 

· Prioritize projects / initiatives 

Like any other things BSC has certain limitations due to which a common manager finds it difficult to implement it. The assumption that there is a cause-and-effect relationship is essential because it allows measurement in non financial areas to be used to predict the future financial performance. 
2.6.6 Six-sigma 
Six-Sigma is another very popular methodology to systematically drive quality improvements. It originated at Motorola in the early 1980s in response to a CEO-driven challenge to achieve tenfold reduction in product-failure levels in five years. Meeting this challenge required swift and accurate root-cause analysis and correction. In the mid-1990s, Motorola divulged the details of their quality improvement framework, which has since been adopted by several large manufacturing companies [
]. 
The word sigma is a statistical term that denotes how far a given process metric deviates from the target. This distance measures how many "defects" there can be in the process. The larger sigma gets, the lesser the number of defects. Thus, by knowing the current sigma, effort can be directed to reduce this deviation to get as close to ‘zero defects’ as possible. While it may not be possible to achieve zero defects, to achieve Six Sigma quality, a process must produce no more than 3.4 defects per million opportunities (DPMO). An ‘opportunity’ is defined as a chance for nonconformance or not meeting the required specifications. 
As the roadmap for actualizing the statistical thinking paradigm, the key steps in the Six Sigma improvement framework are Define - Measure - Analyze - Improve - Control. Six-Sigma distinguishes itself from other quality improvement programs immediately in the ‘define’ step. When a specific six-sigma project is launched, the customer satisfaction goals have likely been established and decomposed into sub goals such as cycle time reduction, cost reduction, or defect reduction (this may have been done using the six-sigma methodology at a business/organizational level). The define stage for the specific project calls for baselining and benchmarking the process to be improved, breaking the process into manageable sub-processes, further specifying goals/sub-goals and establishing infrastructure to accomplish the goals. It also includes an assessment of the cultural/organizational change that might be needed for success.

Once an effort or project is defined, the team methodically proceeds through measurement, analysis, improvement, and control steps. A six-sigma improvement team is responsible for identifying relevant metrics to measure the performance we want to change. Based on the data/information collected, the team evaluates the data/information for trends, patterns, causal relationships and "root cause," etc. The solution are then developed and implemented. When the target level of performance is achieved, control measures are then established to sustain performance.

The strength of the method that it focuses on attributes which customer feels most important and reduce the variance at the level of 99.9994% accuracy so it does two things  i) increase revenue by having delighted customer which increases the customers turnover ii) reduces waste and the waste hence further increases the net revenue. On weakness side since it tries to reduce the errors by getting things done in a given manner, innovation can be hampered.  
2.7 Quality Norms Applicable to Healthcare Institutions

2.7.1 Joint commission international (JCI) 
Joint Commission International is an independent not-for-profit organization. JCI has established standards that focus on improving the quality and safety of care provided by health care organizations. To ensure their international applicability, JCI standards were developed by a 16-member international task force, representing seven major world regions: Western Europe; the Middle East; Latin and Central America; Asia and the Pacific Rim; North America; Central and Eastern Europe; and Africa.  The functions on hospital quality include: 

· Access to and continuity of care 

· Assessment and care processes 

· Education and rights of individuals 

· Management of information and human resources 

· Quality leadership 

· Infection control 

· Collaborative integrated management 

· Facility management 

First the hospital has to develop their own guidelines in line JCI norms and implement those norms and then a team of surveyors from JCI make the assessment of the compliance. The surveyor usually spends four days interviewing administrators and front line staff on policies and procedures. They studies the written policies and documentation of the hospital to evaluate whether the hospital is up to the very stringent JCI international standards nor not. 

The surveyors also look in detail at the basics of hospital care for individual patients. They survey each department individually to assess whether they are practicing quality assurance, and a policy of continuous improvement. The physical plant of the hospital, including facilities, equipment, fire exits etc., is also subjected to evaluation.
Additionally, the ‘Patient Tracer System’ is followed, which involves following the patient’s journey from admission to discharge, and includes examination of patient records and interviewing care givers. By these methods, the surveyors are able to better evaluate the overall standard of patient care.

On analyzing the strength of the JCI standards one find that since it has been developed by international tasks force the quality and acceptance of these standards is very high. Up to December 2007, JCI has accredited over 1500 health care organizations in the USA, and approximately 81 health care facilities outside the United States. Many Indian hospitals such as Wockhardt Mumbai, Apollo Indraprastha New Delhi and Fortis Mohali have also acquired JCI accreditation. However due to the high cost of accreditation, JCI has not gained the desired popularity among the small sized hospitals/or trust run hospitals in India. 
2.7.2 Bureau of Indian standards (BIS) 
Bureau of Indian Standards is a government of India body, which develops and certifies the standards on all aspects of services and products in India. BIS has also made an attempt to develop the hospital standards and has brought its publication on standards of 30 beds hospitals, standards of 100 bed hospitals and quality assurance norms for 100 bed hospitals.

The strength of BIS is that it has developed norms for almost all inputs required by hospitals and therefore it serves as a guideline for starting a hospital or evaluating hospital’s input requirements. However these standards are not revised regularly. Also BIS does not specify much on the process part which is very important for Quality Improvement. 
2.7.3 National accreditation board of hospitals (NABH) 
National Accreditation Board for Hospitals an Healthcare Providers is a constituent board of Quality Council of India, set up to establish and operate the quality care programme in India. NABH is an autonomous body, the constituents of which represent major stakeholders of the industry. The technical committee of NABH has prepared standards against which all the hospitals are evaluated. It has 10 chapters, 100 standards and 503 quality components. Ten quality chapters of NABH are given below:
· Access, Assessment and Continuity of Care (AAC)

· Patients’ right and education PRE
· Care of Patients (COP)

· Management of Medication (MOM)

· Hospital Control Infection (HCI)

· Continuous Quality Improvement (QCI)
· Responsibility of Management (ROM)
· Facility Management and Safety (FMS)
· Human Resource Management (HRM)
· Information Management System (IMS)

Albeit the NABH standards are very new, since it is developed and operated by the Indian body its acceptance among the Indian hospitals is very good. As an institutional member of international society for quality in healthcare (ISQua), NABH has accessibility to all the latest development and innovation in health care quality. Weakness of the NABH is that it is does not specify much on the input part and focuses on broad guidelines of systems required compared to minute details given by BIS and other Indian standards. Since accreditation is a voluntary activity, many hospitals are not making any efforts to get the NABH accreditation.  
2.8 Studies on Assessment of Healthcare Quality

2.8.1 System studies

Primary Health Care Operations Research (PRICOR) designed and implemented methods for quality assessment and problem solving. After developing comprehensive lists of essential activities and tasks for seven child survival interventions, PRICOR supported comprehensive quality assessment studies in twelve countries. The project used service delivery observation as the assessment method, and experimented with simulations and role plays to study the care process. PRICOR conducted more than 6,000 observations of health worker-client encounters, discovering highly prevalent, serious program deficiencies in areas such as diagnosis, treatment, patient education, and supervision.

The study reveals that supervision systems, which are part of most health systems, were essential to quality improvement. The project worked with district-level supervisors to develop data-based supervisory methods and to address problems detected through low-cost operations research studies. 

A framework has been proposed as the basis for reporting the performance of health systems in the 191 countries that are members of WHO [
]. It built on a body of earlier work [
,
,
,
,
,
,
,
], which had intrinsic shortcomings. Some existing frameworks were essentially long lists of desirable attributes of systems with no clear concept of how the attributes interacted or which attributes were more important. Other framework proposed focusing only on goals where measurable indicators were readily available, so no overall concept of what system should try to achieve [
]. 

Hospital performance was measured on the basis of generic (non diagnosis related) standard of care developed in department of internal medicine and to determine the power of respective national audits to increase level of performance. It was found that for 70 of the ward participating in two rounds, the general level of performance improved significantly between the two audits of quality audits. The proportion of patients with correct initial diagnosis assessment increased from 75.9% to 79.4%, the proportion of patient with correct drug prescription increased from 83.8% to 85.9%. Therefore it was concluded that professional self-regulatory guided by a multidisciplinary audit tool developed in cooperation with professional can improve quality of care [
].
Simply monitoring waiting time using quantitative methods does not necessarily lead better understanding of quality. It requires the understanding of the experiences of waiting for care, the nature of the clinical environment, the adequacy of communication by and with health professionals, the context and manner in which treatment is delivered, and whether services and care of quality depend one’s perspective: patient, providers, politicians, and the public may all have contested viewed of what constitutes high or poor quality care. 
The use of qualitative techniques for social research, provides answers of qualitative sorts of questions, both in form of “stand alone” or independent research projects and as a complement to quantitative studies. However, measurement of output using the quantitative tools is still very useful, for example- bed occupancy and average length of stay are very important quantitative indicators which give vital information about the quality of hospital setups [
]. 

A study was conducted to compare the conceptualization of performance underlying Accreditation manuals from WHO-listed countries that most influenced the standards: Canada, France, the USA and Australia. Standards from each manual were classified by two independent reviewers. The study aimed towards better understanding the relationship between the conceptualization of performance and the management style adopted in a particular healthcare organization. The ‘coding grid’, which was based on a Parsonian-based integrative framework on performance, was composed of performance dimensions and their interlinks /alignments. 
The four dimensions of quality, goal-attainment, adaptation to the external environment and values, along with their alignments, were given differing levels of importance in the five manuals. The Australian manual emphasizes all four dimensions and their alignments. The PAHO accreditation focuses mainly on quality. The manuals from Canada, France and the USA fall somewhere between the two accreditation extremes of complete versus one-dimensional. Finally, it presents taxonomy of the conceptualization of performance in accreditation manuals that distinguishes between quality-oriented and alignment-oriented accreditation manuals. 
Specific conceptualizations of performance underlying accreditation manuals may not be neutral. Perhaps, more normative accreditation manuals are associated with authoritative management styles, or more balanced accreditation manuals with comprehensive management styles. This relationship could help explain the variation observed in healthcare organization performance [
]. 
A study was done for sequential monitoring using control charts: the risk-adjusted, expected-minus-observed plot. Patients admitted with acute myocardial infarction at eighteen tertiary and base hospitals in Queensland, Australia, were studied for the two financial years 2003–04 and 2004–05. The main outcome measure was Risk-adjusted, 30-day, in-hospital, mortality rates. The analysis revealed that there were no outliers on the cross-sectional funnel plots for either of the two years using three-sigma limits and three low-outliers and one high-outlier using two-sigma limits. 
One reasonable interpretation of these plots was that most of the variations are due to statistical noise and there is little to be learnt by seeking to understand the reasons for variation across hospitals. In contrast, for the control charts, 28% of hospitals signaled for a relative increase of 75% above, that for all hospitals combined. Based on the study it can be concluded that if the aim of clinical indicators based on administrative data is to provide a starting point for learning, then control charting provides potentially more useful information than the more commonly used cross-sectional analyses. 
Control charts provide an understandable and up-to-date overview that allows early detection of runs of good or bad outcomes that can help hospitals identify areas for more in-depth self-monitoring and learning [
].

2.8.2 Providers satisfaction studies

As the main point of contact between clients and the health care system, providers play a major role in identifying and meeting clients' health care needs. How well they respond to clients' needs depends on individual practitioners' technical and interpersonal skills, on the infrastructure of the health care system, and on clients' perceptions about what defines high-quality care [
]. 

Even when heath care providers receive other types of support from the health care system, they frequently face shortages of basic medical supplies, such as contraceptives, infection control equipment, and gloves. Numerous studies document these shortages. In Bangladesh and India, for instance, only about one-third of providers, community-based service agents, and managers surveyed felt they had the necessary materials to do their work adequately [
,
]. Two studies of 39 service delivery points in Peru found that most lacked skilled personnel and had inadequate infrastructure, equipment, and supplies [
].
An in-depth interview with 45 clinical and administrative staff in eight US hospitals suggests that seven themes may be important to see the effectiveness of “data feedback” they are:

· Perceiveness of physicians, 
· Credibility of data feedback, 
· Source and timeliness of data, 
· benchmarking the data feedback, 
· The effectiveness of data, 
· Profiles of an individual physician’s practice, and 
· Sustained performance 
The process of monitoring performance of healthcare providers is a fundamental component of quality improvement efforts [
].
2.8.3 Patient satisfaction studies

Since patient satisfaction is multidimensional, the satisfaction of one aspect of care not necessarily carries over to other [
]. Although several researchers have evaluated patient satisfaction there is little description of the methods used to assess satisfaction or detail regarding what is satisfying about the care received.

The results of patients perceptions of service quality  dimensions of healthcare in New Zealand suggest that patients from different geographic, demographic and behavioral characteristics have different needs and wants during health care delivery and therefore perceive different quality dimensions as important [
]. 
An evaluation study was conducted with an objective to assess quality of care in Israeli defense forces medical corp. The evaluation study focused on five areas such as i) physician patient interaction, ii) medical chart evaluation, iii) high risk patient management, iv) medical care provided by the specialist, and v) medical staff guidance. General linear model were used for analysis, and it was found that single-physicians clinics scored higher than multi-physician clinic on most quality parameters and also that physicians had significantly better quality assurance results at the second encounter, regardless of the type of clinic [
].

Another satisfaction survey of home based care to meet the needs of mothers and newborns discharged early was undertaken. A home care follow-up program using an advanced practice nurse was initiated at a Midwest academic medical center. Information about the program and elements of patient satisfaction measured from program inception. The major correlates of satisfaction were nurse friendliness, technical skills, infant care teaching, and individualized care. Attending to these areas can facilitate existing program improvement and new program development [
].
A tool was created for a randomized clinical trial in British Columbia that compared late discharge (4 days) with early discharge (12 to 24 and 25 to 48 hours), and which included more home visits by a nurse for the earlier discharge groups. They assessed maternal satisfaction with postpartum nursing care using this tool but reported only information on the number of items (22) and the internal consistency estimate of 0.97 using Cronbach’s alpha. All of the women in their study were satisfied with their care. However, women in the earliest discharge group were more satisfied with postpartum nursing care than the women who were discharged later. No details were reported about the aspects of care patients found to be satisfactory [
].

In an another study twenty five satisfaction items was used to measure the following aspects of patient satisfaction with home nursing care after early postpartum discharge (a) one-to-one, nonhurried, attentive, and respectful communication; (b) emotional support and reassurance; (c) useful and clear information; (d) confidence in the nurse; (e) overall satisfaction; and (f) recommendation of similar care to client’s friends. The Cronbach’s alpha for internal consistency reliability was 0.97, probably indicating item redundancy. Study results indicated high patient satisfaction with 96% of the clients reporting very positive or positive mean satisfaction scores. No specific individual item results were reported [
].
Determinants of health and illnesses are not just biological, nor are a person’s response to inquiry or illness but are related to the social aspects of patient’s home and his working conditions. All of these “less biological aspects of patient’s life” influence his or her state of health or condition of illness. Therefore patient related factors are critical for effective treatment and so is patient centric assessment of quality of care [
]. Though the need of patient centered quality of care is important, however patient centered care alone is not explicitly embracing the interdisciplinary and socio-cultural nature of health care itself. The integrative nature of healthcare will have to be addressed if healthcare is truly to operationalize the improvement in healthcare quality.

A study was carried out to assess whether patients experiences with individual physicians as measured by a validated survey are associated with patient complaints and malpractice lawsuits? Random samples of active patients in physicians' panels (n = 19202, average respondents per physician = 119) from a large multi-specialty physician organization in eastern Massachusetts, USA were taken. Result shows that physicians providing care for at least 5 years in adult primary care and select irrespective of physician specialty, the quality of physician–patient interactions (IRR = 0.61; P < 0.001) and care coordination (IRR = 0.65; P < 0.001) were inversely associated with patient complaints. Patient survey measures were not associated with malpractice lawsuits. 
The results underscore the challenges organizations face when attempting to use patient survey data to manage individual physician medical malpractice risk. Because lawsuits are infrequent events, calibrating these validated patient survey measures to malpractice lawsuit risk will require large physician samples from diverse practices [
].
A study on quality of interactions occurring between pharmacists and clients, the facilitators and barriers shaping the way pharmacists communicate with clients found that the pharmacists were uniformly weak in their client assessment skills and in their discussions of medication precautions and non-pharmacologic approaches to symptom management. Most pharmacists in the study reported being highly predisposed to communicating with their clients, but many lacked the reinforcing factors, and to a lesser degree, enabling factors that are necessary to sustain quality communication in the workplace. Client satisfaction ratings were positively skewed with little variability, making it difficult to detect a relationship between the expert and client ratings [
].
2.8.4 Sustainability of quality efforts studies
A study carried out to develop conceptual framework to help healthcare systems and organizations analyze, plan, build and sustain to produce the quality healthcare concluded that eight elements are essential for implementing and sustaining the core quality activities. The first four (policies, leadership, core organizational values, and adequate resources allocated for quality activities) constitutes the internal environment conducive to initiating, expanding and sustaining QA within organization.  The fifth refers to organizing for quality: which means mapping out responsibilities and accountabilities for quality activities. The remaining three are “critical support functions (capacity building, information and communication and rewarding quality)”, sustain implementation of QA and improved quality of care [
]. 
However, this model alone is not useful, as it does not emphasize much on the output measurement of the hospital services. Quality Assurance 
Project and the Project Support Group funded by 
U.S. Agency for International Development (USAID) did project 
on quality assurance for long-term contraceptive methods. As a first step, manual was developed which 
served as the basic tool for the internal quality assurance program. All hospital's and family planning unit directors attended one-day q
uality assurance awareness workshops to develop their understanding 
of and support for the program. 
Each of the hospital directors then appointed 
an internal multidisciplinary team (averaging 8-13 members) to 
participate in the pilot program. Three members of each team attended a 
five-day quality assurance basic skills course. The p
articipants were supposed to train the other members of their team when 
they returned to their hospitals. It was expected that they, together with 
the hospital director, would conduct a one-day quality assurance orientation 
seminar for the entire hospital staff.
The program was focused on problem-solving and did not seek to 
establish an institutional structure in each hospital to sustain quality 
assurance activities in the long-term. Once the training was completed, the 
teams were expected to implement the quality improvement cycle, starting 
with team meetings to identify, prioritize and analyze problems. PKMI 
provided on-site technical assistance during the entire cycle, making an 
average of 10 visits to each hospital. Of the 16 hospitals which received orientation and training 13 initiated 
Quality improvement activities and 9 completed an entire problem-solving 
cycle of problem identification, solution development and implementation. 
The teams formed spent from 8 to 15 months to complete a problem solving 
cycle [
].

Literature review have shown how difficult it can be but has failed to provide reliable and effective ways to change service and professional for the better. Much depends upon the perspective of users and the attitude and behaviour of professionals in the context of their organization and healthcare teams [
]. 
Another study revealed that while each of these types of assessment has something to contribute to assessment of care they have significant shortcomings [
]. 

From the literature review it is also obvious that Donabedian’s system model is the most elaborate quality assessment model, as it consists of almost all attributes of quality such as input, process, outcome, patient centric approach etc. However, it was noted that none of the research studies, including Donabedian’s system model, talk about sustainability of quality efforts. It is obvious that quality cannot be a one-time activity and it has to be sustained in a healthcare setup. Therefore this study proposes to examine a mix of both Donabedian as well as Frano sustainability approach for assessing the quality of hospital in tertiary care hospital.
In sum, the quality of health care could be assured if we could only develop good quality measures and identify problems to make changes and improve health services. From the literature review it is clear that despite the importance of quality, to date there have been few sustained Quality Assurance efforts in developing countries. Many evaluations have focused on measuring changes in mortality and morbidity, risks or on measuring coverage rates. Few have emphasized the quality of services or the process of service delivery. Further, systematic efforts to improve quality based on findings about the delivery process have been extremely rare.

3.
STUDY DESIGN AND METHODS
3.1 Background of the Study

Assessment of quality in a tertiary care hospital such as SMS Hospital Jaipur requires a Herculean job. For assessment of such a large hospital, prioritization needs to be done based on high-risk, high-volume, high-cost, or problem-prone criteria. Since emergency medicine services cater to the patients with high risk and high volume, the quality of emergency care becomes the face of any hospitals’ quality. In view of this, the Emergency Department of SMS Hospital was chosen for the study 
3.2 The Study Area

The present study has been carried at SMS hospital, Jaipur. This hospital is one of the largest hospitals in India with total sanctioned bed strength of 1575. The hospital is situated in the capital city of Rajasthan which obviously attracts the people of other districts of Rajasthan to get the best services in the state.  Jaipur being one of the tourist attractions Government of Rajasthan has put extra resource to make the hospital match international standards and also attract medical tourism 

3.3 Profile of the Hospital Under Study
Sawai Man Singh medical college hospital was started in March 1936, initially to meet needs of medical care of about 2 lakh inhabitants of Jaipur city. With the opening of first medical college in Jaipur, SMS hospital was attached to the medical college. The hospital presently serves as a teaching and referral center for the entire state of Rajasthan. Due to availably of quality services and competent specialist doctors, good infrastructure, low cost, patients also come from neighboring states of Punjab, Haryana, M.P and U.P. It has super specialties like Neuro-Surgery, Plastic Surgery, CT Surgery, Pediatric Surgery; Neurology, Nephrology, Cardiology and Gastro-enterology.  

Table 5. Hospital Statistics (2005-06) at a Glance 

	SN
	Particular 
	Detail

	1
	Sanctioned bed 
	1575

	2
	Bed occupied at present
	2248

	3
	Bed occupancy rate
	142%

	4
	IPD treated
	1,02,539

	5
	OPD treated
	10,13,549

	6
	Emergency cases 
	1,35,287

	7
	Surgeries
	1,35,827

	8
	Major surgeries
	35,539

	9
	Minor surgeries
	1,00,288

	10
	Approximate CT scan
	73,000

	11
	Approximate MRI scan
	25,000 

	12
	Catchments area 
	Punjab, Haryana, M.P and U.P

	13
	Super specialties 
	Neuro-surgery, Plastic Surgery, CT Surgery, Pediatric Surgery; Neurology, Nephrology, Cardiology and Gastro-enterology


The key hospital statistics for the period 2005-2006 is given in Table 5. The hospital has sanctioned strength of 1575 beds actual occupancy however is of 2248 beds. As a result wards are over crowded and facilities are over stretched. Some wards like Neuro-surgery, Orthopedics, Burns and Plastic Surgery and Urology wards are highly over crowded. 
The hospital performance for the period 2000-2005 is given in Table 6. Which shows that rate of admissions in the hospital have increased over last 5 years with an average growth rate of 10%.
Table 6. Performance of the Hospital During 2000-2005 
	SN
	2000
	2001
	2002
	2003
	2004
	2005

	Sanctioned BED capacity
	1563
	1563
	1575
	1575
	1603
	1656

	IPD admissions
	78107
	86711
	90799
	92205
	100371
	102539

	OPD
	749043
	831484
	869536
	873554
	964711
	1013549

	OT 
	112830
	114844
	115058
	134464
	131873
	135827

	Major 
	30264
	32292
	33375
	33170
	35990
	35539

	Minor
	82566
	82582
	81683
	101294
	95883
	100288

	Emergency
	94859
	99640
	106794
	113283
	140013
	135287

	Death
	4580
	5093
	5361
	5454
	5934
	7218

	Mortality Rate 
	4.8
	5.1
	5.0
	4.8
	4.2
	5.3


The Table 26 shows more than 10% of the OPD cases are emergency cases with an average emergency attendance of 350-400 cases a day. The hospital’s emergency medical services caters to all types of emergency such as medical, road accidents, head injury, burn, poisoning etc. 

3.4 Conceptual Framework

The conceptual framework represents the strategy used to organize topic areas and guide the literature search. After a preliminary review of the literature, discussion with local experts, and discussion with national experts, system approach (Figure 4) was adopted as framework to assess the quality of care provided by SMS Medical College Hospital. System Approach reviews or examines a situation from all the related angles of Input, Process and Output. It also incorporates the perspectives of all the stake holders.    

The system model helps in setting quality norms and developing indicators to measure the quality, thus it helps to assess the compliance of hospital against predefined quality norms. 
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Figure 4. System’s Framework for Hospital Assessment 

A system is defined as “the sum total of all the elements (including input, processes and outputs) that interact together to produce a common goal or product.”
Input is defined as the type of services provided and way these services are organized. Hospital’s mission statement, policies, physical structure, utility services, equipment, supply etc. are components of hospital’s input. Each component has further been subcategorized as elements. The element of physical structure includes location, space, design, floor, door, beds, trolley bay, reception area, nursing station, waiting area for attendants, staff room, briefing room, store, sluice room etc. Quality norms suitable for emergency medical services were selected or developed for each element of the input.  
Process is defined as “a sequence of steps through which inputs from service providers are converted into outputs for patients.” Process includes the content, configuration and end points of the services, including prevention, diagnosis, information and therapeutic and rehabilitative services. Processes in healthcare include:
1. Patient flow processes: The processes by which patients move through the medical facility as they seek and receive care

2. Material flow processes: The processes by which materials (e.g., drugs, supplies, food) are passed through the system

3. Multiple flow processes: Most processes are actually multiple flow processes, whereby patients, materials, information, and others are involved simultaneously in the same process of care.
4. Information flow processes: The processes by which information is shared across the different persons involved in the care

5. Clinical algorithms: The processes by which clinical decisions are made

In routine healthcare delivery, many processes occur simultaneously and involve many professional functions in the organization. All processes are directed at achieving one goal or output from the system. Processes can cause inefficiencies due to problems that occur in the execution or the transition of one step to the next. Inefficiency in a process often results from unnecessary steps that add complexity, waste time and increase extra work to a system, ultimately reducing the overall quality of care. 
Output refers to the end points of the services provided. Output parameters have been sub divided at two levels i) Hospital level and ii) Patient level. The hospital level quality indicator relates to the compliance with the best medical practices norms. The major hospital level quality parameters are speedy care, average length of stay, readmission of discharged cases, utilization, mortality, injection rate, outcomes of care, etc. Patient related quality indicators relates to the perceived quality of care such as patients satisfaction, staff satisfaction, waiting time, stakeholders satisfaction etc. 

In sum this study have tried to study input in terms of staff, equipments, physical facilities etc. as per the need of the emergency medical services, the process carried out by various departments and quality assurance activities performed in emergency medical services and the output in terms of patient satisfaction, staff satisfaction, infection rate, waiting time etc. After the elements have been segregated in the form of input, process and output, the assessment of quality against the hospitals norms was done.

3.5 Sample

For measuring the patients’ satisfaction of the emergency medical services sample size was calculated using EPI Info software with 95% confidence interval. The indicator taken for calculating the sample size was “estimated percentage of client satisfaction (conservatively taken as 60%).” Following data were used for calculating the sample size of the study. 

1. Acceptable limit +/- 5% 

2. Worst acceptable estimates 55% (60-5).

3.  Total emergency cases dealt in the year 2005 (135287) was taken as total population for calculating the total population. 

The formula used for this calculation is given by equation 3.1.
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Where Z= 1.96 for 95% confidence interval, d= .05, α =60% 
The sample size thus achieved was 386 for 95% confidence level; to take care of non response 10% extra questionnaires were filled in. Thus a total of 419 patients were interviewed out of which only 408 were complete in all respect and were used for the analysis purpose. 

3.6 Data Collection Tools 

A total of six types of instruments were designed for the study. They are:
1. Checklist for measuring input 

2. Checklist for measuring process 

3. Questionnaire for patients 

4. Questionnaire for medical officers 
5. Questionnaire for paramedical staff 

6. Questionnaire for healthcare experts 

All the instruments were derived after intense literature review and interaction with hospital management experts. 

3.6.1 Checklist for measuring input 

The instrument for input was derived to capture the data related to the availability of human resources, equipment, functional status of equipment, scope of services, policies in place etc. 

3.6.2 Checklist for measuring process 

The check list was used to measure the process of the hospital against the norms such as adherence to policies and protocols, timely nursing and medical care, the work flow, staff behavior, patient safety, infection control practices, records keeping, maintenance of equipment etc.
3.6.3 Questionnaire for patients 

The tool was developed to capture the patient’s satisfaction on availability of facilities (such as space, human resources, toilets, drinking water etc.), medicine, equipment, diagnostic facilities, behavior of hospital staff, outcome of the services and their opinion regarding future referrals etc. See appendix-II for more details.
3.6.4 Questionnaire for medical officers 
Doctor’s satisfaction survey aimed at understanding their experience regarding availability of facilities such as space, manpower, toilets, drinking water, medicine, diagnostic facilities, behavior of hospital staff, outcome of the services and their opinion regarding future referrals etc. See appendix for more details.
3.6.5 Questionnaire for paramedical staff

The paramedical satisfaction survey aims to understand their experience regarding availability of facilities such as space, manpower, toilets, drinking water, medicine, diagnostic facilities, outcome of the services and their opinion regarding future referrals etc. See appendix-II for more details.
3.6.6 Questionnaire for healthcare experts 
Healthcare management experts comprising of the HODs of SMS Hospital, senior consultants, hospital administrators, hospital management faculty, bureaucrats and ministers from India and abroad were interviewed using a questionnaire. The questionnaire is given in Appendix-II.  
Expert’s experiences and opinion were taken regarding general condition of emergency department, improvement required and improvement required with relation to the availability of facilities such as space, manpower, toilets, drinking water, medicine, diagnostic facilities, behavior of hospital staff, in the emergency medical services. The experts’ opinion was also obtained on issues affecting the sustainability of healthcare quality and the steps required to enhance the sustainability of hospital quality. 

3.7 Development of Tools
Quality of services being offered in the public health facilities is far from reaching the stage of general standards being used in private healthcare organizations. It was therefore decided that a more feasible, practical and appropriate approach would be to a quality assurance program that can at a later stage be upgraded to an industry standards. Based on this understanding, assessment tools (adapted from JACO, NABH standards etc.) were developed using system approach. The standards were adopted, modified and prepared to suits the specific need of emergency medical care of the state owned tertiary care hospitals. 

All the tools used in the study were developed after intensive literature review and interactions with the hospital authorities and experts of hospital management. The process of developing the checklist for assessing input, process and output is given below: 
3.7.1 Input indicators
First based on the literature review and interaction with the hospital authorities, major quality characteristics of input process and output were identified and named the quality elements. For example quality components of input as identified for the study are: 
· Mission and policies on emergency medical services 
· Physical structure
· Utility services

· Personnel structure

· Equipment, drugs, supplies and furniture
· Clinical protocol
After that the each quality components of were further divided into measurable forms called elements of quality components (QC). The elements of various quality components for Input are as follows:

	Component 1: Mission and Policies on Emergency Medical Services

	QC.1. 
	Mission statement of emergency medical services

	QC.2. 
	Policy on access, assessment and continuity of care

	QC.3. 
	Emergency services are guided by policies, procedures, applicable laws and regulations

	Component 2:  Physical Structure 

	QC.1. 
	Location

	QC.2. 
	Space

	QC.3. 
	Design

	QC.4. 
	Floor

	QC.5. 
	Door

	QC.6. 
	Beds

	QC.7. 
	Trolley bay

	QC.8. 
	Reception area

	QC.9. 
	Nursing station

	QC.10. 
	Waiting area for attendants

	QC.11. 
	Staff room

	QC.12. 
	Briefing room

	QC.13. 
	Store

	QC.14. 
	Sluice room

	Component 3:  Utility Services

	QC.1. 
	Air conditioning

	QC.2. 
	Ventilation

	QC.3. 
	Noise level

	QC.4. 
	Lights

	QC.5. 
	Electricity

	QC.6. 
	Water

	QC.7. 
	Morgue

	QC.8. 
	Support services

	QC.9. 
	Medical gasses

	QC.10. 
	Transportation

	QC.11. 
	Communication

	QC.12. 
	Security services

	Component 4: Personnel structure

	QC.1. 
	Management of emergency medical services

	QC.2. 
	Number of doctors, staff nurse, technicians, ward boys, security staff etc. 

	QC.3. 
	Availability

	QC.4. 
	Skill and training

	Component 5: Equipment, Drugs, Supplies and Furniture

	QC.1. 
	Availability of equipment, drugs, supplies and furniture 

	QC.2. 
	Availability of equipment 

	QC.3. 
	Functionality of equipment

	QC.4. 
	Availability of first aid and examination equipment and instruments

	QC.5. 
	Availability of medical furniture 

	QC.6. 
	Availability of surgical instruments and accessories

	QC.7. 
	Availability of dressing material

	QC.8. 
	Availability of non life saving drug material (tablets/Capsules/syrups etc.)

	QC.9. 
	Availability of non life saving injections

	QC.10. 
	Availability of life saving drug material (tablets/Capsules/syrups etc.)

	Component 6: Clinical Protocol 

	QC.1. 
	Appropriate written instructions provided for follow-up care of all emergency room patients who are discharged from the ER is available 


After the quality characteristics were identified their quality standards suitable for emergency medical services of tertiary care hospital were developed in consultation with the healthcare experts and after thorough literature review. The framework thus developed was used for the assessment of quality of Input. The details of Input norms are given in Appendix-I.
3.7.2 Process indicators

The parameters of process and output (as explained in section 3.4), developed on the pattern of input parameters are detailed below: 

	Quality Parameters of Process

	Component 1: Patient care 

	QC.1. 
	Resuscitation at the site 

	QC.2. 
	Transportation to hospital

	QC.3. 
	Timely care

	QC.4. 
	Responsive care

	QC.5. 
	Diagnosis and treatment

	QC.6. 
	Monitoring of patient care

	QC.7. 
	Heart attack care

	QC.8. 
	Medical audit

	QC.9. 
	Actual availability and working condition of equipment and supplies

	QC.10. 
	Reliability of care 

	QC.11. 
	Patient Safety

	QC.12. 
	Training of staff 

	QC.13. 
	Communication (Phones, on-call duty register, computer system)

	Component 2: Infection Control 

	Component 3: Emergency Services Information System

	QC.1. 
	Forms and Formats 

	Component 4: Maintenance

	QC.1. 
	Availability of equipment documents

	QC.2. 
	Preventive and maintenance 

	QC.3. 
	Equipment and breakdown

	Component 5: Decision tree in the emergency department

	Component 6: Process analysis of emergency department

	Component 7: Peer review aspect in the department


The details of process norms are given in Appendix-I.
3.7.3 Output indicators
The major output parameters are:

	1. 
	Hospital level: Standards Quality Indicators 

	
	Speedy care 

	
	Average length of stay

	
	Utilization

	
	Mortality

	
	Outcome analysis

	2. 
	Patient level: Perceived Quality Indicators

	
	Patient Satisfaction

	
	Staff satisfaction 

	
	Waiting time 


The details of output norms are given in Appendix-I.
Other tools such as checklist for in-depth interview with key hospital authorities, questionnaire for patient satisfaction survey, questionnaire for the interview of staff and senior consultants for their perception and improvement required were specially developed for this study, rather than relying on traditionally accepted global measurement scales alone. For patient satisfaction study a series of discussions with healthcare experts and the administrators of the hospital under study and the former patients were used to identify determinants of satisfaction applicable to this particular setting. 
3.8 Reliability of the Questionnaire 
Pilot testing of questionnaires used for patient’s satisfaction, staff’s satisfaction and expert’s opinion on sustainability was done for improving the reliability of the instruments. 

Mathematically, reliability is defined as the proportion of the variability in the responses to the survey that is the result of differences in the respondents. That is, answers to a reliable survey will differ because respondents have different opinions, not because the survey is confusing or has multiple interpretations. One most common method of computing reliability is Cronbach's α [
]. The computation of Cronbach's alpha is based on the number of items on the survey (k) and the ratio of the average inter-item covariance to the average item variance. More specifically, α is a lower bound for the true reliability of the survey.
The Standardized item α is computed only if inter-item statistics are specified. The coefficient of 0.919 (Table 7) reported for 22 variables of patient satisfaction study is an estimate of the true α, which in turn is a lower bound for the true reliability.
Table 7.  Cronbach's α [image: image2.png]


Reliability Statistics for Patient Satisfaction Data 
	Cronbach's α

	Cronbach's α Based on Standardized Items
	N of Items

	0.919
	0.918
	23


3.9 Methods of Data Collection

In this study both qualitative and quantitative techniques were used to diagnose the issues, concerns and constraints in existing facilities of emergency medical services of hospital. Since systems approach has been used to test the hypothesis; monitoring and supervisions mechanism has been studied in input and process part of system whereas the customers and staff friendly approach has been examined in the output of the EMS. Objective wise overview of study design and research methods is given in Table 8. 
To achieve objective one; that is to review and understand the existing quality care framework and its related norms of the hospital and to identify issues related to sustainability, literature review was done. 

Databases were searched for the following key terms: Quality assurance, hospital quality programme, sustainability of healthcare quality etc. The search strategy was to allocate 25% of the time during January 2005 to May 2006, for the synthesis to searching for relevant journal articles, reports and books. 
Table 8. Objective Wise Overview of Study Design
	SN
	Objectives
	Research Design
	Data
	Methods

	1 
	To review the existing quality care frameworks and it’s related norms of the hospitals.
	Qualitative
	Data on quality definition, assessment frameworks, hospital norms, tools etc  
	Systematic literature review, interaction with healthcare quality experts etc.

	2 
	To identify and describe the quality parameters
 that have been employed for improving quality management in the hospital under the study
	Qualitative
	Available quality related records, standards, hospital reports etc. 
	Interaction with hospital staff and management using checklist, observation etc.

	3 
	To examine the quality of care provided by the hospital under study
	Both Qualitative and quantitative
	Available quality related records, standards, hospital reports etc. 
	Interaction with hospital staff, patients, healthcare experts,  observation, and management using checklist, observation etc.

	4 
	To develop a suitable framework for sustaining the quality of care in a hospital under study
	Qualitative
	Explorative and causal relationship type analysis 


 The search strategy included i). Clarifying the initial questions to be answered and possible sources, so as to be able to judge quickly if a book or paper would be relevant; ii) Assembling all papers and books relevant to the question collected since 2000; iii) Conducting an initial search of electronic databases and above sources for any systematic or unsystematic reviews of the subject or of similar areas, and ordering the key papers and, iv) Carrying out searches of the databases.
The relevance/exclusion criteria for literature search used were whether the item:

· described a national, local or individual hospital strategy for improving quality

· discussed issues and considerations of one or more hospital strategy for improving quality

· discussed issues directly relevant to quality strategies for hospitals in those cases where the entities studied were not hospitals.

The assembled literature was read, assessed again for relevance, for the scientific nature and status of descriptions and outcome data, and classified in terms of subject and main findings. 
An outline set of headings was created which allowed sub-headings to cover key issues and findings and gave a logical and readable structure. The summaries of each item were then used to compile the report, and whilst doing this key practical recommendations which followed from evidence were listed, as well as research issues and gaps in the literature. The review was completed by rewriting the recommendation and redrafting after getting comments from colleagues and supervisor.
For the completion of objective two that is to identify and describe the quality parameters
 that have been employed for improving quality management in the hospital, medical superintendent, additional medical superintendent, head of emergency medicine department were interviewed. The observations in the departments were also made to verify the same. 

For achieving objective 3, data on various quality parameters of input, process and output was collected during December 2005 to March 2007.

Input data (norms of quality parameters given in the Appendix-I) such as building, facilities, services offered, equipment, policy documents etc. were collected through check list based observation to emergency medical service’s facilities, interaction with staff and review of policy guidelines, circulars, proceedings etc.

Process data (norms of quality parameters given in the Appendix-I) such as procedures and activities performed for patient care, infection control, waste management etc. was collected using checklist-based observations and discussions with the head of department, medical officers, resident doctors, paramedical and support staff of emergency medical services. 

Patient records and various supervisory and monitoring forms and formats were also reviewed to measure the performance of the department and the hospital. 

Output data (norms of quality parameters given in the Appendix-I) of emergency department was collected through review of hospital records and patient and staff satisfaction surveys. Checklist based in-depth interviews were conducted with the unit head, consultants, health directorate officials, medical superintend etc. to understand the laid down quality norms, extent to which they are adhered in, problems faced by the top management and other issues related to quality and sustainability of quality efforts in the hospital. 

Quality and satisfaction related questions were rated using a yes no type response or 5-point scale. Ratings of satisfaction with services ranged from very poor, poor, satisfactory, and good to excellent. Questions related to quality of services were asked in yes no type response. Items for each scale of satisfaction were summated to obtain an overall score for satisfaction with care. Quality related responses were tabulated and the responses were analyzed mainly in percentage. 

The total score for the satisfaction related options can range from 22 to 110, with higher scores indicating greater satisfaction. Additional space is provided for patients to indicate whether they would recommend the program to a friend and if they would like someone to call them regarding any questions, concerns, or suggestions regarding their care. Responses to these items are yes or no.  The pilot testing was done for content reliability of questionnaire. For the study evaluation of the internal consistency of the tool items was performed using Cronbach’s alpha coefficient, which was adequate at 0.86. No additional psychometric testing was conducted.
Experts opinion on sustainability of quality efforts in emergency medical services of hospital were also obtained using structured and open ended questions. Hospital medical records, hospital literature was reviewed to analyze hospitals past performances etc. 

Data collection on input, process and output was the most time consuming activity of the study. Meeting hospital experts and administering questionnaire to find out their views on sustainability of healthcare quality was a tedious task as most consultants and dignitaries were very busy. Prior appointment was obtained to get sufficient time from them.  

3.10 Measures of Quality

Before starting the data collection, a formal permission of the medical superintendent of SMS hospital was taken so that uninterrupted data can be collected. Series of meetings with the hospital management, and hospital experts were done to reduce any kind of biasness in the data. Appointment with the departments head was taken over the phones to avoid time delay.  The patients satisfaction instrument were administered with all types respondents and therefore, this was translated in Hindi for better understanding. 

Each day after the data on patient satisfaction was done; the questionnaires were read to code the subjective responses in the evening. In case of observation sheets, the data was read in the evening for clarity of the data colleted and if desired the further explanations were obtained on following day. 

In case of the staff satisfaction the contact number of the respondent was obtained to clarify any doubts or get more information on certain issues. The data sheets, which were filled-in from patients’ medical record, were edited by the Medical doctor for short forms, and better understanding of the medical terms.

3.11 Ethical Considerations

Patient satisfaction survey was anonymous in the sense that patients were not asked to disclose their names and other details except the registration number. 
3.12 Data Management

All the schedules were edited to check for discrepancies and errors that might have been overlooked in the field. 

The data on compliance to patient satisfaction, staff satisfaction, and experts’ opinion on barriers to sustainability of quality efforts and the factors important for sustainability of quality was first keyed in CSpro 3.0 version software. The Data was then converted into Software Package for Social Sciences (SPSS) 12.0 for cleaning and analysis.
3.13 Data Analysis 

The data on patient satisfaction, staff satisfaction, and experts’ opinion on sustainability of quality efforts was first keyed in CSpro software. Data cleaning and table generation was done using SPSS 14.0 statistical software. Descriptive statistics on the sample characteristics and questionnaire items were computed, including means, standard deviations (SDs), and frequency distributions. 

For patients satisfaction first correlation matrix was developed to find out the association between various factors affecting the satisfaction. Factor analysis was done using Principal Component Analysis (PCA) method to identify a small number of factors that explain most of the variance that is observed in twenty two variables. For that five first principal components (FPC) are worked out using twenty two independent variables for patient’s satisfaction. 
The underlying logic here is, when two or more variables are of similar nature and are highly inter correlated, a new variable in the form of a linear combination of all those correlated variables could be constructed by the method of PCA which would explain most of the total variables of all the constituent variables. This new variable may be conceptualized either as an overall manifestation or as a generator of all those correlated variables. 
In fact, the number of linear combinations of the variables that could be obtained by PCA is the same as the total number of the constituent’s variables. However, in a situation where the variables are highly correlated, just few linear combinations might be sufficient to explain most of the total variation of all the variables. In this study five linear combinations have been obtained.  
Let Y1, Y2, Y3, Y4, and Y5 denotes the five principal components given as: 

Y1=S1,1Q18i + S1,2 Q18 ii + S1,3 Q 18iii +……+  S1,21 Q18 xxi+ S1,22 Q 18xxii……….3.2
Y2= S2,1Q18i + S2,2 Q18 ii + S2,3 Q 18iii +……+ S2,21 Q18 xxi+ S2,22 Q 18xxii……….3.3

Y3= S3,1Q18i + S3,2 Q18 ii + S3,3 Q 18iii +……+  S3,21 Q18 xxi+ S3,22 Q 18xxii………3.4

Y4= S4,1Q18i + S4,2 Q18 ii + S4,3 Q 18iii +……+ S4,21 Q18 xxi+ S4,22 Q 18xxii……….3.5

Y5= S5,1Q18i + S5,2 Q18 ii + S5,3 Q 18iii +……+ S5,21 Q18 xxi+ S5,22 Q 18xxii……….3.6

Where S i,j ( i= 1,2…..5 and j=1,2,….22) are the coefficients, estimated by PCA. 
Logit regression was used to develop the relationship between these five principle components with the dependent variables that is the “willingness to refer the family member or relative to this hospital”. 

The same was also done with data collected from the experts for developing sustainability model. 
The quality parameters of input, process and output was first tabulated in word file. Then performance for each quality component and element of EMS scoring was done on 0, 5, and 10 points. Zero point was given in case the hospital did not adhere at the standard at all and five point was given if the compliance against standard was somewhat. Full ten marks were given if the compliance was complete in all respect. 
Paired T test (Paired-Samples T Test procedure compares the means of two variables for a single group) was applied assuming that there is randomness in scoring against norms. It computes the differences between values of the two variables for each case and tests whether the average differs from 0 were applied to see significance of variation. The level of significance was set as P < .05 at 95% confidence interval. 
Correlation Coefficients were as calculated for the data on patient satisfaction study. Since the satisfaction data have ordered categories, we chose Spearman correlation factor, which measure the association between rank orders. Values of correlation coefficients vary from –1 (a perfect negative relationship) to +1 (a perfect positive relationship). A value of 0 indicates no linear relationship. 
Since all 22 variables were having significant association with each other they were included for factor analysis. Factor analysis was performed using principal components extraction with varimax rotation. List wise deletion was used to handle missing values in the factor analysis. Factors selected for rotation had eigenvalues greater than 1. Items with factor loadings greater than or equal to 0.70 were considered significant, and loadings of 0.50 or greater were considered "very significant." And thus five most significant independent variables were chosen for the study.

3.14 Limitations of the Study
Quality has become a much talked about term in India after the introduction of first private sector Apollo hospital in Chennai in early nineties. However very few scientific studies have been done on the subject, fewer are available at reputed libraries. Following are the other key limitation to the study:

Huge crowd at SMS hospital was another problem while interacting with patients and staff and observing patient care at emergency medical services of the hospital under the study. 

Due to resource and time constraint the study was done in only one hospital. The scoring method and quality framework used in this study could be further tested at large number of hospitals to benchmark the scores. 
Due to missing, inaccurate or incomplete data entry in the patient’s medical records the data on severity wise outcomes could not be analyzed properly. The medical records department neither calculates hospital performance statistics such as BOR, ALOS nor does its keeps such information.  
4. FINDINGS AND DISCUSSIONS
SMS being a medical college hospital follows Medical Council of India norms (mainly on inputs). It does not follow any norm (such as JCI, NABH etc.) which adopts total quality management approach. The detailed analysis of data on hospital quality is divided in to five parts:
4.1 Analysis of Input indicators 
4.2 Assessment of Process indicators 
4.3 Patient’s satisfaction survey 
4.4 Provider’s satisfaction survey 
4.5 Expert’s survey 
4.1 Analysis of Input Indicators

Based on the most suitable norms and indicators, comparison was made between the observations and laid down norms. The pictorial representation of EMS is shown in Figure 16. Norms wise details finding of input is given in Appendix-I The aggregate findings of input indicators and their elements in the emergency department are as follows:
4.1.1 Component 1: Mission and policies on emergency medical services

Mission statement is an important guiding factor for defining the scope and availability of the emergency services along with the values and ethos of the hospitals. Table 9 gives hospital compliance to the norms of quality component one
 is 28.6% (paired sample t test is 0.063 which means that the compliance variation is not significant). 
Table 9. Scoring of Hospital for Quality Component 1: Mission and Policies on Emergency Medical Services

	#
	Quality Elements
	Desired Score 
	Achieved Score
	Deflating Factors
	Deflated Achieved Score

	CQ1
	Mission statement of Emergency medical services
	10
	0
	10.00
	0

	CQ2
	Policy on access, assessment and continuity of care
	30
	15
	3.33
	50

	CQ3
	Emergency services are guided by policies, procedures, applicable laws and regulations 
	30
	5
	3.33
	17

	Total 
	70
	20
	1.4
	28.6

	Paired differences

	Mean
	17

	Standard deviation 
	8

	Standard variation(95% confidence Interval of the differences) 
	-2 to 36

	T
	4

	Df
	2

	Significance (2 tailed) 
	.06


4.1.2 Component 2:  Physical structure 

The physical structure of the emergency medical services has a great bearing on the quality of the services. Table 10 shows the compliance to the physical structure norms is 73% (paired sample t test is 0.02). 
Radar image (Figure 5) depicts compliance of hospital to the physical structure norms. The outermost circle of radar represent the desired level (100%) of compliance and the five inner circles starting from central point represents compliance level of 0%, 20%, 40%, 60% and 80% respectively. 
Location (CQ1), floor (CQ4), door (CQ5), trolley (CQ7), reception area (CQ8), briefing room (CQ12) and store (CQ13) fully comply to the standards whereas compliance to the norms of space (CQ2), design (CQ3), staff room (CQ11) varies between seventy to ninety percent. Graph-1 depicts that Compliance to the standards of beds (CQ6), nursing station (CQ9), waiting area (CQ10), sluice room (CQ14) etc. is very low. 
Table 10. Scoring of Hospital for Quality Component 2:Physical Structure
 
	#
	Quality Elements
	Desired Score
	Achieved Score 
	Deflating Factors
	Deflated Achieved Score

	CQ1
	Location
	50
	50
	2.00
	100

	CQ2
	Space 
	150
	130
	0.67
	87

	CQ3
	Design
	70
	65
	1.43
	93

	CQ4
	Floor
	20
	20
	5.00
	100

	CQ5
	Door
	20
	20
	5.00
	100

	CQ6
	Beds
	70
	20
	1.43
	29

	CQ7
	Trolley
	10
	10
	10.00
	100

	CQ8
	Reception Area
	20
	20
	5.00
	100

	CQ9
	Nursing Station
	70
	25
	1.43
	36

	CQ10
	Waiting area 
	60
	25
	1.67
	42

	CQ11
	Staff room
	40
	30
	2.50
	75

	CQ12
	Briefing Room
	20
	20
	5.00
	100

	CQ13
	Store
	50
	50
	2.00
	100

	CQ14
	Sluice Room
	40
	20
	2.50
	50

	Total 
	690
	505
	0.14
	73

	% Compliance (Assigned score vs. Achieved score)
	73

	Paired differences

	Mean
	13

	Standard deviation 
	18

	Standard variation(95% conf. Interval of the differences) 
	3 to 24

	T
	3

	Df
	13

	Significance (2 tailed) 
	.02


The important discussions about the findings on physical structure are given below:

· X-Ray Rooms: The EMS has two X-ray machines placed near the registration counter of the department. The doors of the X-ray room remain open all the time causing unwanted radiation to the staff patients and relatives. 
· Observation Cubical and Room: No curtain/ screen is placed in the observation cubicles area which compromise with privacy of the patients. No equipment used to monitor the vital signs of patients such as temperature, blood pressure, pulse; central oxygen system etc. are available in the observation area.
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· Trolley: All patients coming to the emergency department are provided with trolley facility to take the patient inside the examination room. There are total 35 trolleys out of which 25 trolleys are placed out side the emergency department to receive the emergency patient, five trolleys are inside the department and the remaining 5 are kept in stock. Thirty two contractual trolley men are deputed to operate the trolley men however most of the time they do not receive the patients. 
· Also as per the policy the trolleys used for patient transfer to other ward /department is to be immediately returned to EMS. However most of the time this policy is not adhered and hence there remain a shortage of trolley.
· Reception area (QC8): Though reception is situated near the entrance to EMS, it does not have sufficient space for the relatives to wait. 

· Waiting area (QC.10): There is no waiting area in the department as a result the patient relative’s usually surrounds the patients and obstruct the patient care for doctors and hospital staff. The waiting area neither has stipulated space nor does it have the basic facilities such as drinking water, toilets etc.

· Emergency Station: The nursing station of the EMS does not comply with the norms. 

· Store: The room space provisioned for the store is inadequate due to which IV sets are kept on the stairs/floors. 

· CSSD: The department has a water boiler which is incapable to take the heavy load of EMS. 
4.1.3 Component 3:  Utility services
Table 11 shows the compliance of hospital to the utility services norms is 42.11% (paired sample t test is 0.05). Compliance to the norms of light, electricity, water and morgue is hundred percent but it scores low against the norms of noise level air conditioning, transportation, communication and security systems. 
The salient points on utility services are discussed below:

· The department does not have its full fledged transportation system and the hospital vehicles are mainly used for transporting the staff. However the hospital management has planned to start state of the art ambulance services for the patients of SMS.

· The staff does not have patient’s safety orientation. There is no alarm connecting triage area to the main emergency to alert the emergency staff once the patient arrives at the hospital entrance gate.  

· There is no fire alarm system. In fact, the security and other medical non medical staff working in the EMS does not have orientation for fire drills, fire exits etc. 
Table 11. Scoring of Hospital for Quality Component 3: Utility Services
 
	SN
	Quality Elements
	Desired Score 
	Achieved Score 
	Deflating Factors
	Deflated Achieved Score

	1. 
	Air conditioning
	50
	0
	2.00
	0

	2. 
	AC ventilation
	20
	0
	5.00
	0

	3. 
	Noise level
	20
	5
	5.00
	25

	4. 
	Lights
	20
	20
	5.00
	100

	5. 
	Electricity
	30
	30
	3.33
	100

	6. 
	Water
	10
	10
	10.00
	100

	7. 
	Morgue
	30
	30
	3.33
	100

	8. 
	Support services 
	20
	20
	5.00
	100

	9. 
	Medical gas
	50
	45
	2.00
	90

	10. 
	Transportation
	50
	0
	2.00
	0

	11. 
	Communication
	50
	0
	2.00
	0

	12. 
	Security systems
	30
	0
	3.33
	0

	Total
	380
	160
	    0.26
	42.11

	% Compliance
	42.11% 

	Paired differences

	Mean
	16

	Standard deviation 
	25

	Standard variation (95% conf. interval of the diff.)
	0 to 32

	T
	2

	Df
	11

	Significance (2 tailed) 
	.05


4.1.4 Component 4: Personnel structure

Table 12 shows the compliance of hospital to the personnel norms is 52.38% (paired sample t test is 0.02). It clearly depicts that the compliance to availability to staff, management of emergency medical services is good but it does not comply with the norms of training for skill enhancement. 
Table 12. Scoring of Hospital for Quality Component 4: Personnel Structure
 
	SN
	Quality Elements
	Desired Score 
	Achieved Score 
	Deflating Factors
	Deflated Achieved Score

	1. 
	Management of emergency medical services
	20
	20
	5.00
	100

	2. 
	Number of doctors, staff nurse, technicians, ward boys, security staff etc. 
	80
	60
	1.25
	75

	3. 
	Availability of staff
	30
	30
	3.33
	100

	4. 
	Training for skill
	80
	0
	1.25
	0

	Total 
	210
	110
	0.48
	52.38

	% compliance
	52.38

	Paired differences

	Mean
	25

	Standard deviation 
	37.9

	Standard variation(95% conf. Interval of the differences) 
	-35 to 85.2

	T
	1.3

	Df
	3

	Significance (2 tailed) 
	.028


The important findings on personnel structure are given below:
· Category wise staffing of EMS as given in Table 13 shows that all the sanctioned positions in the EMS are filled.

· The analysis of personnel structure against the norms depicts hospital has trained medical and paramedical staff but there is no system to define and standardize the job. Similarly there is no system to do training need assessment etc for the hospital staff. 
· Though the full time medical officers are deputed round the clock in the EMS, during the nights mostly resident doctors are available in the department.  
· The hospital does not have policy for routine rotation and transfer of the staff as most of the nursing and group D staff does not get fully involved in patient care.  
· Culturally the female patient feels more comfortable with female staff; however the hospital has very few female nursing staff except the nursing students. However the female nursing students are not assigned night duties. 

Table 13. Category wise Staffing of EMS

	SN
	Category of Staff
	Sanctioned post
	Actual
	% Compliance

	1
	Medical officers
	16
	16
	100

	2
	Lecturer/Assistant Professor
	1
	1
	100

	3
	Resident doctor
	3
	3
	100

	4
	Nursing staff
	20
	20
	100

	5
	ECG technician
	3
	6
	100

	6
	Store assistant
	3
	3
	100

	7
	Reception/Registration assistant
	3
	3
	100

	8
	Permanent ward boy for plaster room
	6
	6
	100

	9
	Ward boy/helper
	32
	32
	100

	10
	Sweeper
	10
	10
	100

	11
	Total
	57
	57
	100


4.1.5 Component 5: Equipment, drug and furniture 

Table 14 depicts hospital’s compliance to norms related to equipment, drug, supplies and furniture is 73%. The paired t test significant level is .00 which means that the result is statistically significant. 
The department is fully equipped with the basic equipments except for the few life saving instruments such as Infusion pumps, nebulizers and pulse-oximeters. 
Table 14. Scoring of Hospital for Quality Component 5: Equipment, Drug and Furniture
 
	SN
	Quality Elements
	Desired Score
	Achieved Score
	Deflating Factors
	Deflated Achieved Score

	 
	Availability
	 
	 
	 
	 

	1. 
	list of equipment, drugs, supplies and furniture 
	30
	30
	3.3
	100

	2. 
	Equipment 
	210
	155
	0.48
	74

	3. 
	First aid and examination equipment and instruments
	180
	180
	0.56
	100

	4. 
	Medical furniture 
	130
	125
	0.77
	96

	5. 
	Surgical instruments and accessories
	140
	70
	0.71
	50

	6. 
	Dressing material
	120
	120
	0.83
	100

	7. 
	Non life saving drug material (tablets/capsules/syrups etc.)
	230
	80
	0.43
	35

	8. 
	Non life saving injections
	120
	110
	0.83
	92

	9. 
	Life saving drug material (tablets/capsules/syrups etc.) 
	180
	180
	0.56
	100

	
	Adequacy
	
	
	
	

	10. 
	Equipment 
	180
	110
	0.56
	61

	11. 
	First aid examination equipment and instruments
	
	
	
	

	12. 
	Medical furniture 
	130
	110
	0.77
	85

	13. 
	Surgical instruments and Accessories
	
	
	
	

	14. 
	Dressing material
	
	
	
	

	15. 
	Non life saving drug material (tablets/capsules/syrups etc.)
	230
	80
	0.43
	35

	16. 
	Non life saving injections
	120
	110
	0.83
	92

	17. 
	Life saving drug material (tablets/capsules/syrups etc.) 
	180
	180
	0.56
	100

	
	Functionality 
	
	
	
	

	18. 
	Equipment
	210
	130
	0.48
	62

	
	
	2600
	1900
	0.04
	73

	Total compliance
	73%

	Paired differences

	Mean
	43

	Standard deviation 
	50

	Standard variation (95% conf. interval of the diff.)
	18 to 68

	T
	4

	Df
	17

	Significance (2 tailed) 
	.00


The important discussions about the findings on equipment drug and furniture are given below:
· Albeit the emergency department has medical gas facility but it is not connected with the central medical gas system. 

· The list of Major Equipment Available in EMS is given in Table 15. Most of the EMS equipments such as OT table, OT light, Boyles apparatus, X-ray machines etc. are very old and are required to be replaced. The EMS’s OT light, AC in OT does not even function and doctor has to use torch for putting stitches on to the patients.
·  Analyzing the availability of instruments and supplies (CQ1-CQ8) it was found that all the necessary supplies and drug are available in the department. However there is shortage of instrument’s set. Actually to handle a work load of 250 -300 cases the hospital requires a minimum of 20 sets. However it has only one set. 
Table 15. Major Equipment Available in EMS

	SN
	Name of Equipment
	Quantity

	
	
	Total
	Functional
	Out of Order

	X-ray Rooms 

	1
	X-ray machines
	2
	2
	0

	2
	X-ray machines-portable
	1
	1
	0

	3
	Sonography machines
	1
	1
	0

	Operation Theatre (OT)

	1
	OT table 
	1
	all
	Nil

	2
	OT light (7+4 Bulb) 
	1
	0
	1

	3
	Portable OT light
	1
	0
	1

	4
	Instrument trolley
	2
	all
	Nil

	5
	Crash cart
	0
	NA
	NA

	6
	Air conditioner
	2
	0
	2

	7
	Instrument boiler
	1
	1
	1


4.1.6 Component 6: Clinical protocol 

The finding on the clinical protocol are shown in Table 16.  The analysis depicts that hospital’s compliance to norms related to clinical protocols is 0% (paired t test significant level=0.31) 
The interaction with the departmental in-charge and staff revealed that EMS lacks the written guidelines for planning and treating the emergency cases. There is no written protocol for dealing with different type of frequently reported and the staff has no specialized training in EMS.

Table 16. Scoring of Hospital for Quality Component 6: Clinical Protocols

	SN
	Norms
	Desired Score 
	Achieved Score 
	Deflating Factors
	Deflated Achieved Score

	1. 
	Brochures to be available with respect to information on the care of patients; information is provided for common cases  
	100
	0
	1.00
	0

	2. 
	Staff are trained on all the clinical protocols
	10
	0
	10.00
	0

	3. 
	Clinical protocols are reviewed annually by senior doctors in consultation with best medical practices available 
	10
	0
	10.00
	0

	Total
	120
	0
	0.83
	0

	Paired differences

	Mean
	40

	Standard deviation 
	52

	Standard variation (95% conf. interval of the diff.)
	-89 to 169

	T
	1

	Df
	2

	Significance (2 tailed) 
	.31


4.2 Analysis of Process Indicators
Process and performance measurement in healthcare represents what is done and how well it is done.  The goal is to accurately understand the basis for current performance so that better results can be achieved through focused improvement actions. Maintenance of equipment, records and reports, training, service delivery, observations are the key process elements for which process were analyzed.

4.2.1 Component 1: Patient care
Table 17 depicts hospital’s compliance to patient care norms is 30% (paired t test significant level=.00). Table 17 shows that apart from timely care and monitoring of patient care the emergency department scores very low to the process norms. 
Table 17. Scoring of Hospital for Process Component 1: Patient Care
 
	SN
	Norms
	Desired Score 
	Achieved Score 
	Deflating Factors
	Deflated Achieved Score

	1. 
	Resuscitation at the site 
	30
	0
	3.33
	0

	2. 
	Transportation to hospital
	20
	0
	5.00
	0

	3. 
	Timely care
	60
	45
	1.67
	75

	4. 
	Consultant under whom the patient is being admitted actually comes to examine the patient
	20
	10
	5.00
	50

	5. 
	Responsive care
	100
	5
	1.00
	5

	6. 
	Transfer or referral of patients who do not match the departments resources
	100
	40
	1.00
	40

	7. 
	Diagnosis and treatment
	40
	15
	2.50
	38

	8. 
	Sample collection and lab reports
	10
	0
	10.00
	0

	9. 
	Monitoring of patient care
	40
	35
	2.50
	88

	10. 
	Medical audit
	70
	0
	1.43
	0

	11. 
	Availability and working condition of equipment and supplies
	30
	5
	3.33
	17

	12. 
	Reliability of the care
	50
	25
	1.67
	42

	13. 
	Patient safety 
	90
	20
	1.11
	22

	14. 
	Training of staff
	20
	0
	5.00
	0

	15. 
	Communication (phones, on-call duty register, computer system)
	20
	15
	5.00
	75

	Total Score
	700
	215
	0.14
	30

	% Compliance
	30

	Paired differences

	Mean
	33

	Standard deviation 
	28

	Standard variation (95% conf. interval of the diff.)
	18 to 48

	T
	5

	Df
	14

	Significance (2 tailed) 
	.00


Radar image (Figure 6) depicts compliance of hospital to the norms of process sub system. The outermost circle of radar represent the desired level (100%) of compliance and the five inner circles starting from central point represents compliance level of 0%, 20%, 40%, 60% and 80% respectively. 
Compliance to the norms of CQ3 (timely care), CQ9 (monitoring of patients) and CQ15 (Communication) is more than 75%. The compliance to the norms of CQ4 (Consultant under whom the patient is being admitted actually comes to examine the patient) is 50% whereas the compliance to the norms of all other quality elements of process sub system are less than 50%. 
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The activities of EMS including registration, admission, patient care, transfer in wards and discharge were analyzed using the process diagram as shown in Figure 7. The process was also reviewed using tracer method whereby few patients were followed right from their entry in the emergency department to the discharge from the hospital.



































Figure 7. Flow Chart of Patient Care in EMS 

The detail findings about patients care in EMS are as follows:
· Case of Fracture

At 23 hrs a 15 years old boy came to the EMS with bruises and minor bleeding. The resident radiologist examined the patients at 23.05 hrs, filled a slip for x-ray test and asked the patients’ relative to get the x-ray done. The patient was taken to x-ray room where the x-ray technician asked the attended to get the registration number on the request slip. The registration counter clerk noted down patient’s details in a register and gave EMS registration number on the request form. 
The relative showed the registration slip to X-ray technician who then did the x-ray test. The patient was made to wait until x-ray film was processed. No first aid nursing care started.

Once x-ray film was processed the patient went to the doctor (23.30 hrs). The patient was asked to wait as the medical officer was examining another patient. After about 10 minutes wait doctor examined the x-ray. A hairline fracture was observed and plaster cast on the hand was advised. The patient was taken to the plaster room where the nursing staff asked for a registration number on the prescription. The relatives again went to the registration counter and got a fresh number. After waiting for his turn while other patients were treated, a plaster cast was applied by a helper and dressing on the wound was done. It took about 35-45 minutes. The doctor then examined the cast and prescribed some drugs and asked patient to report in the Ortho OPD after 30 days or earlier if any problem arrives. The patients left the emergency around 01hrs.

· Case of Road Accident

A 50 yrs old lady, who met an accident while driving the scooter, reached the emergency department at 6.50 pm. The doctor examined the physical condition, recorded the history and prescribed the medicine. The patient leaves for home. 
· Case of TM Joint Dislocation
At 6.52 hrs a lady aged 22 years reached EMS with bleeding and pain in mouth. The orthopedic doctor examined the patients immediately in the observation cubicle and diagnosed a TM joint dislocation. Returning to the triage area, the doctor prescribed the treatment and some advice for complete rest for a week. The total time taken was about 20 minutes.

· Case of Falling in a Well

At 9.12 pm policemen brought old man at the emergency room. The EMS helper enquired about the complaint took patient to CPR room and called the Surgeon to attend the patient.

At 9.13 pm the nurse took history of the patient from the policeman and the relative. Meanwhile ECG technician brought the ECG machine from the ECG room and took ECG. At 9.18 pm the resident surgery checked the ECG and at around 9.20 pm patient was declared dead. Nurse took the inventory of belongings on patient’s body. Two new patients were brought in the CPR room so the dead body was kept in a corner for about 20 minutes until MLC register was filled and MLC file was prepared. Dead body was transferred to Mortuary. 

· Case of Road Accident 

A patient after a road accident arrived EMS at 9.20 pm. Patient was immediately examined by the surgeon and nasal and mouth suction was done to remove secretions. ECG technician took ECG and patient was given artificial respiration using the Ambu bag. After initial pumping the patient’s relative was asked to pump while the doctor completed admission formalities on the case sheet. The relative of the patient took the admission form to registration counter. During this process, patient remained in CPR room with relative giving artificial breathing. 
At around 9.35 pm patient was shifted to Neurology ward. While transferring the patient, one of the relative operated the Ambu bag and another was asked to hold bottle of intravenous fluid transfusion and the trolley was pushed by hospital staff. The patient reached the ward in about 10 minutes and was left for the attention of the staff in the ward.

· Case of Chemical Poisoning (Phenyl Carbolic Acid Consumption) 
Around 10 pm a young male accompanied by his family member arrived at EMS. The doctor asked patients to be taken to CPR room. The emergency room helper took the history (including the time and type of poison taken). The helper took sample from the mouth while the doctor asked the relatives to get an antidote (Soda- bicarbonate) drug from the drug store. On reaching the store the drug store assistant asked for the registration number. The relative went to the registration counter, got the registration done and returned to the store with registration number on the prescription. 
Nursing staff took the blood sample and started IV infusion on the patients. No gastric lewage was done by the doctor inspite of the repeated request by the relatives. Police was summoned within minutes of patient’s arrival and Medico Legal Case papers were prepared. The patient was transferred to medical ward. 

· Case of Severe Headache

At 10.45 pm an old man arrived at EMS in an ambulance, the relatives asked the helper and security men to pull the stretcher and transfer the patient but no help arrived. After sometimes relatives themselves pulled the stretcher and took the patient inside in the emergency department where trolley men attended the patient and took him in observation cubicles. Medical officer examined the patient. Without any explanation about the condition of the patient to the relatives the patient was admitted and sent to neurological ward as the patient had a history of fall one week ago. EMS did not provide any treatment. 

The further analysis of EMS process against norms as follows: 

· Generally, the reception plays a key role in organizing the non clinical activities of the emergency. However the staff at reception is contractual and they only does registration. The behaviour of the reception staff is apathetic towards patient. 

· In the hospital under study nursing and group D staff does not attend a patient until the doctor themselves examines the patients and advise the nurse to administer the drug, injection etc. Road accidents patients keep on bleeding even when they are send for diagnostic test such as X-ray, as they are not cleaned, no solution is applied.

· The hospital does not provide the ambulance services and hence norms applicable to on site resuscitation, transportation to the patients are not applicable for the hospital. 

· In case of severe road accidents the patients are transferred to the Nuero department and the transfer to Neuro itself takes nearly 15-20 minutes inside the hospital. Hence the response time for such cases is even longer.  Most of the time the patients are attended and treated by the resident doctor. 

· After initiating treatment patient is kept in observation cubicles under observation. During these times, especially after the closure of the regular OPD the staff does not interact with the patient / relatives as a result some times the attendant becomes furious about their health condition. 
· The work load of the department is very high and as per the staff, it is impossible to educate the patient/relatives make informed decisions.

· Hospital CT scan machine is kept in the neurology department therefore patients with severe head injury are send there after examination, this process consumes waste the vital 15-20 minutes. Therefore the cases which require the CT scan should directly be send to neurology department or a CT scan machine be installed in the department as it could save precious life of many head injury victims.

· The hospital has an X-ray unit but there is no laboratory facility in the department. All the cases for laboratory tests are send in the main laboratory. As per the standard (QC8) the sample collection should be done by the nursing staff or a phlebotomist and samples are to be send to the laboratory. Emergency patients should not be sent to the laboratory. However this process is not followed in the EMS. 

· The process of handing and taking over duties by doctors is not documented. This sometimes hinders the continuation of care and could be detrimental to patient health.

· The patient medical records are not filled in completely, most of the columns are not filled by the staff and many abbreviations are also used while completing the medical case sheets.
4.2.2 Component 2: Infection control 

QC.1. The organization has a well-designed, comprehensive and coordinated Hospital Infection Control (HIC) programme aimed at reducing/ eliminating risks to patients, visitors and providers of care. 
Table 18 depicts that the compliance to infection control norms are merely 32% (paired t test level 0.00). While the compliance to statutory provisions with regard to bio-medical waste (BMW) management and formation of team is good. The hospital does not comply with other norms such as development of manual, training of staff, taking regular culture etc. 
Table 18. Scoring of Hospital for Process Component 2: Infection Control 
	SN
	Norms
	Desired Score 
	Achieved Score 
	Deflating Factors
	Deflated Achieved Score

	1. 
	The organization has a well-designed, comprehensive and coordinated hospital infection control (HIC) programme aimed at reducing/ eliminating risks to patients, visitors and providers of care.
	40
	20
	2.50
	50

	2. 
	The hospital has an infection control manual, which is periodically updated.
	90
	0
	1.11
	0

	3. 
	The infection control team is responsible for surveillance activities in identified areas of the hospital. 
	50
	30
	2.00
	60

	4. 
	The hospital takes actions to prevent or reduce the risks of Hospital Associated Infections (HAI) in patients and employees
	50
	25
	2.00
	50

	5. 
	Proper facilities and adequate resources are provided to support the infection control programme 
	40
	5
	2.50
	13

	6. 
	The hospital takes appropriate action to control outbreaks of infections. 
	30
	10
	3.33
	33

	7. 
	There are documented procedures for sterilisation activities in the hospital
	30
	20
	3.33
	67

	8. 
	Statutory provisions with regard to bio-medical waste management are complied with 
	60
	60
	1.67
	100

	9. 
	The infection control programme is supported by hospital management and includes training of staff and employee health
	50
	5
	2.00
	10

	10. 
	There are various cultures conducted within the hospital setting to keep a track of these Nosocomial infections and to minimize them.
	70
	5
	1.43
	7

	11. 
	Total Score
	600
	430
	0.07
	32

	Paired differences

	Mean
	33

	Standard deviation 
	27

	Standard variation (95% conf. interval of the diff.)
	14 to 52

	T
	4

	Df
	9

	Significance (2 tailed) 
	.00


The detailed analysis of infection control process as follows: 

· The staff has a common complaint that availability of soap for washing hands is not regular so medical staff have to buy their own soap in the EMS. 

· On analysis of infection control norms, we find that the hospital complies with bio medical waste management system and uses the colour coded bags. It also has the infection control committee but the committee does not play any active role in managing the infection control. 

4.2.3 Component 3: Emergency services information system

QC.1. Policies and procedures exist to meet the information needs of the care providers, management of the organization as well as other agencies that require data and information from the organization
Table 19 depicts that the compliance to norms of information management system is 82% (paired t test level 0.30). 
Policies and procedures to meet the information needs are not documented but by and large standard processes are adhered at. Since hospital has specific pre printed form, the information need is by and large well defined.  

Table 19. Scoring of Hospital for Process Component 3: HMIS 
	SN
	Norms
	Desired Score 
	Achieved Score
	Deflating Factors
	Deflated Achieved Score

	1. 
	Policies and procedures to meet the information needs are documented.
	50
	45
	2.00
	90

	2. 
	Forms and formats 
	40
	30
	1.67
	75

	
	Total
	
	
	0.91
	82

	Paired differences

	Mean
	10

	Standard deviation 
	7

	Standard variation (95% conf. interval of the diff.)
	-54 to 74

	T
	2

	Df
	1

	Significance (2 tailed) 
	.30


4.2.4 Component 4: Maintenance

Table 20 depicts that the compliance to norms of maintenance management is only 50%. Though the paired t test level is 0.12 which means the finding are not very significant. The detail analysis reveals that there is no preventive maintenance is done in the hospital. 

Table 20. Scoring of Hospital for Process Component 4: Maintenance 
	SN
	Norms
	Desired Score 
	Achieved Score
	Deflating Factors
	Deflated Achieved Score

	1. 
	Availability of equipment documents 
	10
	5
	10.00
	50

	2. 
	Preventive and maintenance 

	30
	10
	3.33
	33

	3. 
	Equipment breakdown 

	30
	20
	3.33
	67

	Total Score
	90
	35
	1.43
	50

	Paired differences

	Mean
	12

	Standard deviation 
	8

	Standard variation (95% conf. interval of the diff.)
	-7 to 31

	T
	3

	Df
	2

	Significance (2 tailed) 
	0.12


4.3  Analysis of Outputs Indicators
The output is the most  important quality parameter of quality specially in health care sector where the customer that is the patient does not necessarily have the sufficient information about his health condition, and hence the input and process requirements for getting his ailment cured that is getting the output of his health seeking activity. 
The output of the healthcare quality in this study has been analyzed in three categories.
4.3.1 Patient satisfaction

4.3.2 Providers satisfaction

4.3.3 Expert’s opinion about the sustainability of healthcare quality
4.3.1 Patient satisfaction

It is not news that health care providers face increasingly competitive environments. Maintaining, or even increasing, market share can be critical to reaching financial goals. Positive word-of-mouth from satisfied users to non-users, as well as repeat use of the service offerings by satisfied users is vital to achieving this goal [
].
From the public health perspective conducting patient satisfaction survey can be viewed as attempt to empower the patients. This is so because patients are asked to give their feedback on different dimensions of the services offered in order to improve the quality. Patient satisfaction is measured in relation to physical standards of hospital, such as building and hygiene factors; experiences with staff, with regards to for example attitude; experiences with the organization of the services, for example waiting time; and experience with information, for example about, the  treatment and health [
].
Table 21. Patient Demographic for Patient Satisfaction, N=408
	1.1 
	Age, mean (SD)
	27.76 (16.65) years

	2.0
	Sex
	

	2.1 
	Male
	290(71.1%)

	2.2 
	Female
	118(28.9%)

	3.0
	Education
	

	3.1 
	Illiterate
	122(29.9%)

	3.2 
	Primary
	53(13.0%)

	3.3 
	Middle
	89(21.8%)

	3.4 
	HSC
	53(13.0%)

	3.5 
	SSC
	45(11.0%)

	3.6 
	Graduation
	46(11.3%)

	4.0
	Occupation
	

	4.1 
	Farmer
	53(13.0%)

	4.2 
	Labourer
	68(16.7%)

	4.3 
	Service
	24(5.9%)

	4.4 
	Businessman
	136(33.3%)

	4.5 
	Professionals
	4(1.0%)

	4.6 
	Others
	123(30.1%)

	5.0
	Major Health problem reported
	

	5.1 
	Accident
	162 (39.7%)

	5.2 
	Stomach ach, stiffness, swelling
	46(11.2%)

	5.3 
	Ach in hand
	47(11.5%)

	5.4 
	Pain in leg 
	50(12.3%)

	5.5 
	Head Injury
	50(12.3%)

	5.6 
	Falling from roof/wall
	16(3.9%)

	5.7 
	Sudden chest pain
	7 (1.7%)

	5.8 
	Slipped on floor
	6 (1.5%)

	5.9 
	Delivery
	5(1.2%)

	5.10 
	Fire burn
	4(1.0%)

	5.11 
	Blood from mouth
	3(0.7%)

	5.12 
	Falling from stair case 
	3(0.7%)

	5.13 
	Breathing problem
	2(0.5%)

	5.14 
	Others
	7(1.8%)


The mean age (Table 21) of the services used by the emergency medical services are 27.76 with Standard deviation 16.65 years. Nearly 71% were below 35 year of age and about 15.4% of the respondents were from the 36-45 years age group. Out of the total respondents interviewed nearly 71% were male while 28.9% were the female. 
EMS is utilized by all strata of population. The majority of patients went to school or college such as middle, HSC, SSC or higher education (57.1%). A large number of patients were from unorganized sector (13% farmer and 16.7% labourer). Accidents included 39.7% stomach ache, stiffness, swelling 11.2% Ach in hand 11.5% head injury 12.3%. 
The major findings of the patient satisfaction are discussed below:

4.3.1.1  Accessibility
Patient responses regarding accessibility are given in Table 22. Almost all (96%) patients were satisfied with the ease at which they could reach the emergency medical services of the hospital. Out of those (n=15) 40% could not get the hospital address and one respondent could not get transport to the hospital.  

Table 22. Patient Satisfaction with Access to EMS 
	Access to EMS: Satisfaction aspects
	Responses

	Ease with which reach EMS
	393(96.3%)

	Content of signage
	80(21.6%)

	Positioning place 
	90(22.1%)

	Language
	93(22.8%)

	Difficulties faced in reaching EMS, N=15 (498-393)

	Pain
	6 (1.5%) 

	Could not get address of SMS
	6 (1.5%)

	Could not get transport 
	1 (0.2%)

	Vehicle went out of order
	2 (0.5%)


4.3.1.2  Promptness of services

Figure 8 depicts nearly one out of four of the patients who used the EMS of the hospital under study availed the medical services within 15 minutes of reaching EMS. However two out of every five respondents (39%) had to wait for 15-30 minutes before they could avail any medical services. 
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The major reasons of waiting are given in the Table 23. Non availability of doctors (34%) and registration with EMS (36%) were the main reasons waiting. No significant relationship was found between the waiting time and type of diseases etc. 

Table 23. Major Reasons for Waiting
	Reasons for waiting
	Responses

	Doctor was not available
	141(34.6%)

	We had to first make the registration  
	149(36.5)

	Too many patients 
	33(8.1%)

	We had to get the medicine
	2(0.5%)

	To get the more information
	1(0.2%)

	Others
	82(20.09%)


4.3.1.3 Services availed outside the hospital

In a response to questions whether the patients got all the services free in the department, 286(70.1%) said yes however a significant 29.9 % of the respondents said that they had to buy some services from market. 

Further analysis regarding what type of the services the patient had to buy from the market revealed (Figure 9) that all those who had to buy some thing or other had bought medicines from outside, about 1.2% patients had to get the lab services from outside and nearly 11.6% of the patients had even obtain the X-ray services from market. 



[image: image6]
Figure 9. Services Availed from Outside the Hospital

4.3.1.4 Satisfaction vs. various attributes of emergency care
Total satisfaction scores ranged from 22 to 110, with a mean satisfaction score of 70.23 (SD = 8.38). The median satisfaction score was 70, whereas the mode was the perfect score of 65. Table 35 (Appendix-I) displays the individual satisfaction scale items with means, standard deviations, medians, modes and number of nonapplicable responses where appropriate. Clearly, patients in hospital survey were satisfied with their emergency medical services’ care. Except four variables such as availability of space, availability of drugs, availability of nursing aid when needed and cleanliness of toilets the mean was above 3.0 on a 5-point scale. Table 36 (Appendix-I) gives the patient’s satisfaction scores on five points scale. 
As depicted in Table 24, the patient’s satisfaction with outcome of the care was very high (98.4%). Patients were highly satisfied with the doctor’s response (97.0%) and nurse’s response (99.0%). Most patients were satisfied or very satisfied or even rated excellent to the cleanliness of bed. 
In all the patients’ satisfaction from EMS department analyzed on a five point scale for twenty two quality parameters is 91%. However for sever cases such as head injury (Table 24), average satisfaction score plunges to 83% with lowest score for availability of drugs. The availability of equipment get 76% satisfaction score by the patients with head injury. 
4.3.1.5 Dissatisfiers

Unavailability of drugs (27%), toilets (16%), unavailability of basic facilities (16%), privacy (15%), unavailability of equipment (15%), dirty linen (22%) have been reported as main dissatisfiers from the patients. 

Table 24. Percentage Satisfaction Level with Various Quality Aspects of the Emergency Medical Services 
	Quality Issues 
	% Satisfaction Level 

	
	Average  Satisfaction
 (N=408)
	Satisfaction for Head Injury (n=50)

	Availability of facilities such as toilet, drinking water, chair, etc. 
	84
	72

	Availability of space in waiting areas of emergency department
	88
	74

	Availability of drugs
	84
	66

	Availability of equipment
	88
	76

	Availability of nursing care when needed
	73
	76

	Privacy maintained in observation area
	85
	74

	Privacy maintained in the ward
	86
	78

	Behavior of the nursing staff
	85
	100

	Behavior of the doctors
	87
	100

	Behavior of other staff
	98
	98

	Nurse’s response to patients questions
	99
	98

	Doctors response to patients concerns
	97
	96

	Cleanliness of the bed sheets and other linen
	97
	80

	Cleanliness of the toilets
	97
	76

	Overall cleanliness of the department
	87
	78

	Care provided by the nurse
	84
	98

	Care provided by the doctor
	86
	98

	Care provided by the lab technician
	97
	98

	Care provided by the x-ray technician
	97
	98

	Outcome of care
	98
	98

	Discharge timing
	96
	96

	Average Satisfaction
	91
	83


4.3.1.6 Willingness to refer the family friends and relatives 

Patient perception of the quality of individual service offerings undoubtedly affects intention to use other services. For example, patient perception of the quality of an emergency room encounter affects intention to use other services of that hospital. Therefore, measurement of patient satisfaction is essential as hospitals strategically allocate limited resources to result in increased performance.

Satisfaction with the program in general was apparent as evidenced by the fact that only two patients reported they would not recommend the hospital to any of their relatives/family members. This augurs well for this premier tertiary care hospital performance and it reputation.

4.3.1.7 Factor Analysis for Major Determinants of Patients Satisfaction 
After knowing the overall satisfaction score and the scores for various attributes of satisfaction we need to find ways to increase scores on the overall measures. Higher overall scores imply that customers are more pleased with products and services, and hence more likely to remain as customers and generate revenue. In other words it becomes important to know that what will be the most effective approach to influencing the overall measures.
In this study twenty two interdependent variables affecting the overall satisfaction were used.  Therefore it would be of great interest for the programme manager and researcher to know which independent variables should be worked upon for higher satisfaction score. Factor analysis was applied using Principal Component Analysis method. As shown in the table below, the factors imply linear combination of the independent variables and we get five linear combinations.
Let Y1, Y2, Y3, Y4 and Y5 denotes the 5 factors given as: 

Y1= 0.74 Q18i + 0.68 Q18 ii + 0.16 Q 18iii +……+ .2Q18 xxi+ 0.2 Q 18xxii……………….4.1
Y2= 0.07 Q18i + 0.21 Q18 ii - 0.8 Q 18iii +………+ .79Q18 xxi+ 0.2 Q 18xxii……………..4.2

Y3= 0.21 Q18i + 0.04 Q18 ii + 0.29 Q 18iii +……+ .12 Q18 xxi - 0.06 Q 18xxii…………….4.3

Y4= 0.29 Q18i + 0.52 Q18 ii +0.39 Q 18iii +…… + .22 Q18 xxi+ 0.03 Q 18xxii……………4.4
Y5= 0.19 Q18i - 0.02 Q18 ii + 0.72 Q 18iii +…… + .00 Q18 xxi + 0.44 Q 18xxii……………4.5
The result shows that there are five independent components which influence the patient’s satisfaction the most. First principal component is the maximum of the total variation explained. Variation explained by the second component is the next maximum of the total variation explained; similarly variation explained by the seventh components is the least of the total variation explained. 
The variation explained by all five PCA together is 70.97. The percentage of total variance, explained by first principal component (FPC) is 21.93. The percentage of total variance explained by second, third, fourth and fifth principal components (FPC) are 19.44, 16.12, 7.11 and 6.2 respectively. The detailed values corresponding to 5 principal components are given in the Table 25.
Table 25. Principal Component Matrix For Factors Affecting Satisfaction
 
	Factors effecting the patient satisfaction
	Coefficients of Component

	
	Y1
	Y2
	Y3
	Y4
	Y5

	Availability of facilities, drug and equipment
	
	
	
	
	

	Availability of facilities such as toilet, drinking water, chair, etc.
	0.74
	0.07
	0.21
	0.29
	0.19

	Availability of space in waiting areas of emergency department
	0.68
	0.21
	0.04
	0.52
	-0.02

	Privacy maintained in observation area
	0.76
	0.15
	0.09
	0.29
	-0.09

	Privacy maintained in the ward
	0.74
	0.16
	0.12
	0.20
	0.04

	Availability of nursing care when needed
	0.65
	0.08
	0.26
	0.09
	0.33

	Availability of drugs
	0.16
	-0.08
	0.29
	0.39
	0.72

	Availability of equipment
	0.23
	0.11
	0.15
	0.80
	0.30

	Cleanliness of linen, facilities and premises
	
	
	
	
	

	Cleanliness of the bed sheets and other linen
	0.81
	0.27
	0.11
	-0.06
	-0.02

	Cleanliness of the toilets
	0.73
	0.10
	0.16
	-0.15
	0.34

	Overall cleanliness of the department
	0.78
	0.29
	0.03
	-0.07
	0.11

	Behavior and response of providers
	
	
	
	
	

	Behavior of the nursing staff
	0.13
	0.24
	0.86
	0.04
	0.11

	Behavior of the doctors
	0.24
	0.31
	0.67
	0.29
	-0.33

	Behavior of other staff
	0.10
	0.13
	0.88
	-0.02
	0.20

	Nurse’s response to patients’ questions
	0.15
	0.25
	0.83
	0.05
	0.08

	Doctors response to patients’ concerns
	0.24
	0.44
	0.59
	0.22
	-0.22

	Care provided
	
	
	
	
	

	Services at the reception
	0.27
	0.77
	0.16
	-0.01
	0.04

	Care provided by the nurse
	0.03
	0.69
	0.35
	0.17
	0.26

	Care provided by the doctor
	0.13
	0.82
	0.15
	0.14
	0.05

	Care provided by the lab technician
	0.18
	0.78
	0.19
	-0.18
	0.12

	Care provided by the x-ray technician
	0.19
	0.74
	0.20
	-0.01
	-0.07

	Outcome
	
	
	
	
	

	Outcome of care
	0.20
	0.79
	0.12
	0.22
	0.00

	Discharge timing
	0.20
	0.20
	-0.06
	0.03
	0.44

	Explained variance
	21.9
	29.4
	16.1
	7.2
	6.3


The specific representations of Q18i, Q18 ii, Q18iii, ………, Q18xx,  Q18xxi, Q 18xxii in the first principal component, measured by the constituent variables’ correlations are 0.74, 0.68, 0.16, ………,0.19,0.2,0.2 respectively. The coefficient values shows in the first principal component availability of facilities, space in waiting areas,  availability of nursing care when needed, privacy maintained in observation area and ward (all Input elements) and cleanliness of the linen, toilet and overall department (all process elements) are the predominates. In other words FPC is nothing but availability of facilities, privacy and cleanliness in the hospital
Which practically means that “availability of facilities such as toilet, drinking water, chair, etc., availability of space in waiting areas of emergency department, privacy maintained in observation area and ward (all Input elements); cleanliness of the linen, toilet and overall department plays” play a significant role with p value =.00 (Table 26) in enhancing the patients satisfaction and odds in favour of willingness increases 6.4 times with one unit increases in factor one.
Similarly on analysis of the second factor explains 19.44 variance of the total. Care by receptionist, nurse, doctor, lab and x-ray technicians (all process indicators) and outcome of care plays important role in second principal component. The availability of drugs has a pull back effect in the second PCA which needs to be interpreted carefully as it does not undermine the availability of drugs. What it means is that under the existing conditions, once the patient has come to the hospital, care by the providers such as nurses, doctors and technicians have to be available because if the drugs are available and no one takes care of the patients then satisfaction goes down. Thus second principal component is care by providers and outcome of care.
Table 25 depicts that behaviour of the service providers are the dominant elements in third principal component denoted by Y3. 
Fourth principal component (Y4) is basically availability of equipment and it explains 7.11 % of the total variance explained by all 5 components.

The fifth principal component (Y5) is basically availability of drugs in the Emergency Medical Services and it explains the 6.2% of the total variance  

4.3.1.8 Statistical analysis using logistic regression model

Our dependent variable is “willingness to refer the family members and or relatives to the government hospitals”. It is binary variable with outcome 0 or 1 with 1 implying willingness and 0 implying otherwise. A logistic regression model is used to estimate the effect of those 5 factors on willingness to refer the friends and family members. The model is given as: 

                p        

              1-p      

Where p is the probability of willingness, a0 is constant and a1, a2, a3, a4 and a5 are coefficients of Y1, Y2, Y3, Y4 and Y5 respectively. 

Table 26 depicts the relationship between five principal components with the outcome variable “willingness to refer to friends and family friend”. The level of significance of first principal component is 0.05 (a significant) which means changes in Y1 will significantly affect the outcome of the patient satisfaction. Odd Ratio 6.3 means unit change in the Y1 will yield to 6.39 times change in the in the outcome variable “willingness to refer to friends and family friends”.
Table 26. Satisfaction Model vs. Characteristics of Patients
 
	
	
	B
	SE
	Wald
	df
	Level of Sig.(p value)
	Exp (B) Odds Ratio

	Step 1
	FAC1_1
	1.856
	0.961
	3.725
	1
	0.054
	6.39

	
	FAC2_1
	0.255
	1.045
	0.059
	1
	0.807
	1.29

	
	FAC3_1
	-2.038
	1.270
	2.573
	1
	0.109
	0.13

	
	FAC4_1
	0.498
	0.803
	0.385
	1
	0.535
	1.64

	
	FAC5_1
	0.926
	0.558
	2.751
	1
	0.097
	2.52

	
	Constant 
	-8.769
	2.479
	12.515
	1
	0.000
	0.00


4.3.2 Providers satisfaction 

Providers’ perspective is one of the important aspects for quality of the hospital services. Looking to this fact, providers’ satisfaction survey was conducted in the emergency medical services of the hospital. 

A total of 25 staff (Table 27) including medical and paramedical were interviewed to know their views on various quality aspects of the hospital under the study. Most of the medical and paramedical staff posted in the EMS, are male except few female students and ANM whose duty is to give injections to the patients and so as our respondents for the providers survey. 

Table 27. Characteristics of Responders for Staff Satisfaction (n = 25) 

	Particulars
	n (%)

	Sex 
	Male

	Age 
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40 years

	Seniority in hospital [image: image8.png]


10 years
	32%

	Job
	

	Physician
	12 (48%)

	Nurse
	6 (24%)

	Others 
	7 (28%)


4.3.2.1 Satisfaction with Various Attributes

The staff satisfaction with most of the aspects was poor and nearly one half (48%) of the total staff is satisfied with the quality of care provided by EMS of hospital under the study (Table 28). The highest satisfaction was scored with adequacy of self training in dealing with common emergency cases in this hospital. A poor satisfaction of medical officer (26%) with the availability of beds suggests that most of the time they face problem with number of available beds in the EMS.

Interestingly even though it is a state owned hospital, 32% of total respondents mainly medicos said that they were dissatisfied with police assistance for MLC. The doctors reported that the problem is acute during night hours when the police take their own time as a result they have to fight with the relatives of the patients. 

In response to a question that which category of staff needs improvement, most of the medical staff said that performance level of nursing and support Staff should be strengthened. 

Table 28. Staff Satisfaction with Emergency Services

	Description
	Overall 
N=25
	Medical Officer n=12
	Paramedical Staff n=13 

	Proper induction programme attended
	4 (16%)
	1
	3

	Refresher course in emergency
	0(100%)
	0
	0

	Having written job description
	7 (28%)
	4
	3 

	Availability of written SOP 
	0
	0
	0

	Satisfaction with regards to sufficient staff to support work
	11(44%)
	4
	7

	Satisfaction with regards to extra manpower support if required
	17 (68%)
	8
	9

	Satisfaction with the processes of getting extra manpower support if necessary
	14 (56%)
	7
	7

	Satisfaction with regards to competency level of staff 
	8 (32%)
	8
	*

	Knowledge about the triage
	9(36%)
	9
	*

	Satisfied with the triage system of the EMS
	6(24%)
	6
	*

	Satisfaction with the physical facilities provided to in the emergency unit
	13(52%)
	5
	8

	Transportation facility available 
	 
	
	7

	Satisfaction with the sufficiency of beds to cater emergency
	6(24%)
	6
	*

	Satisfaction regarding ease to get police assistance for MLC cases
	8 (32%)
	8
	*

	Satisfied with availability of drug/equipment
	17 (68%)
	7
	10

	Experience of drug stock out in one month
	12(48%)
	4
	8

	Experience of equipment break down 
	12(48%)
	7
	5

	Satisfaction with adequacy of self training in dealing with common emergency cases in this hospital
	19(76%)
	12
	7

	Overall satisfaction with the EMS 
	12 (48%)
	5
	7


Note- The response shown as * was not relevant to that category 

4.3.2.2 Opinion Regarding the Barriers of Sustainability

Opinion of the staff was also collected on the barriers to sustainability. Work pressure (25%), physical infrastructure (84%), poor communication, work environment, overall quality of emergency (all 64%) were four major barriers suggested by the hospital staff (Table 29). 

Table 29: Staff Opinion about Barriers to Sustainability of Quality

	Description
	Medical Officer 
	Paramedical Staff 
	Overall

	Work pressure
	12
	13
	25(100%)

	Lack of physical infrastructure
	10
	11
	21(84%)

	Poor communication
	4
	12
	16(64%)

	Poor work environment
	6
	10
	16(64%)

	Dissatisfaction with overall quality of Emergency
	8
	8
	16(64%)

	Poor triage system
	2
	10
	12(28%)


4.3.2.3 Staff Suggestions for Major Improvements Required in the EMS 

A list of improvement suggested by staff is given in table 37 and table 38 (Appendix-I). Increase nursing and ward-boys staff strength, proper duty job distribution, proper duty scheduling, training of the staff, computer HMIS and effective supervision along with availability of the basic life saving equipment such as defibrillator, cardiac monitors, ventilators, Boyle’s apparatus, cautory machine etc., effective equipment maintenance in the EMS and provision of sufficient budget are the main improvement suggested by the staff. 

Providing the ambulance, enhancing staff facilities such as separate female change room, reference book for medical staff, separate dressing and sluicing room, maintaining sterile conditions, tight security are the other important suggestions made by the staff. 

The medical staff opined that the hospital should develop clinical protocols for the CPR/ head injury like cases and reduce the political interference for the effective and efficient functioning of the EMS of the hospital under the study. 

The x-ray technicians have opined that the doctors should identify exact location to avoid multiple x-ray and they should have proper coordination with other specialists so that the repeat x-ray can be avoided.  Availability of digital X-ray and CT scan machine in the EMS will avoid the transfer of patients from EMS to neurology department and thus reduce the response time by at least 15-20 minutes which could help in providing the prompt and effective medical care in case of accident and head injury cases. 
4.3.3 Healthcare expert’s opinion
The healthcare experts from India and abroad were interviewed to understand the present scenario of emergency medical care in India and the determinants of sustainability of quality efforts in the medical services. A total 50 healthcare experts from various organizations and different levels were interviewed however only 35 responded and only 30 questionnaires are used in data analysis.
The Mean age of the healthcare experts in our study was 44.6 (SD 13.23) years with majority (>70%) being male. People from different job category HOD (11.8%), quality managers in hospitals 35.3%), CEO/Director (11.8%), professors of health and hospital management and quality (23.5%) or doctors, consultants /others (23.5%) were involved in the study.  The average experience in heath was 16.7 years and nearly 52.1% had more than 25 years of experience in the healthcare quality.

The analysis brings out that the hospitals in most part of the country lack the emergency room concept and emergency physicians or teams that manage medical emergencies and trauma. The supportive services follow status quo. Triaging of the nursing and support staff is also an issue. Still the patient satisfaction with EMS is around 80%. This is largely because most of the studies include general patients with minor illnesses. The suggestions for improving the quality of EMS in India are given in Table 39 (Appendix-I). 

Figure 11 shows the opinion of the healthcare experts regarding various aspects of the EMS in State-owned Tertiary Care Hospitals in India. 
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Nearly 85% respondents opined that the overall quality of EMS in India is very poor. Around forty percent respondents opined that availability of basic facilities is satisfactory while forty five percent were satisfied with the equipments available in EMS. Quality of staff primarily the nursing staff, efficiency of service and responsiveness towards the patients are main cause of concern with regards to the EMS. 

4.3.3.1 Barriers to Sustainability of Healthcare Quality 

Usually quality programme in a hospital is taken as a project. While analyzing the barriers to quality improvement programme (Figure 12) nearly ninety percent experts said that disparity between staff strength and requirements, motivation level of staff nurses and poor management of process are the major barriers, eighty percent opined that lack of preventive maintenance of equipment is the major barrier to the sustainability.

The experts opined work pressure, lack of clear guidelines, lack of coordination among management and staff, poor resource management, attitude of paramedical and other support staff and unionism as other barriers in sustainability of quality in emergency medical services. 
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Figure 12. Experts’ Opinion about Barriers to Sustainability of Quality
4.3.3.2 Factors Promoting Sustainable Quality improvement Programme 

In this study 12 interdependent variables which influence the sustainability of quality were analyzed. Factor analysis was applied using Extraction using Principal Component Analysis method. As shown in the table below, the factors imply linear combination of the independent variables and we get five linear combinations. Let X1, X2,…X12 are independent variables affecting quality and let Y1, Y2, Y3 and Y5 denotes the five factors given as: 

Y1= 0.84 X1 + 0.32 X2 ii + 0.22 X3 +………+ 0.34X10- .38 X11+ 0.07 X12…………………4.7
Y2=-0.04 X1 + 0.64 X2 ii - 0.41 X3 +………- 0.01X10+ .53 X11+ 0.60 X12…………………4.8
Y3=- 0.18 X1 + 0.32 X2 ii + 0.4 X3 +………+ 0.06X10+ .26X11+ 0.0 *X12…………………4.9
Y4= -0.42 X1 - 0.20 X2 ii - 0.01 X3 +………+ 0.78X10+ .34X11+ 0.13 X12………………...4.10
Y5=0.05 X1 + 0.35 X2 ii + 0.43 X3 +………- 0.19X10+ .16 X11+ 0.51 X12…………………4.11
The result shows that there are five independent components which influence the patient’s satisfaction the most. First principal component is the maximum of the total variation explained. Variation explained by the second component is the next maximum of the total variation explained; similarly variation explained by the fifth components is the least of the total variation explained. The detailed values corresponding to five principal components are given in the table 30. The cumulative variance explained by all five FPC is 79.58% of the relationship between the barriers in sustainability of quality efforts. Nearly 20.42% of the relationships are caused by the other factors. 
4.3.3.3 Explanations of Five Principal Components 
The first principle component (FPC) is dominated by posting of MO in charge for longer period, organizing management conferences and continuous nursing education which means that FPC is mainly regarding continuous training and long term posting of the MO in charge. The second principal component is dominated by conducting customer feedback in emergency care. Like wise third pc is dominated by management studies, fourth by continuous medical education and instituting the group practices, and fifth by Innovation by Incentive and regular peer reviews. 
Table 30. Rotated Component Matrix for Factors Promoting Sustainability of Quality Improvement 
	Factors promoting sustainability
	Components

	
	1
	2
	3
	4
	5

	Posting of MOI for longer period
	0.84
	-0.04
	-0.18
	-0.42
	0.05

	Customer feedback
	0.32
	0.64
	0.32
	-0.20
	0.35

	Conducting mgt studies
	0.22
	-0.41
	0.40
	-0.01
	0.43

	Organizing mgt conference
	0.79
	-0.25
	0.34
	0.28
	-0.01

	CME
	0.22
	0.42
	0.07
	0.49
	0.13

	CNE
	0.68
	-0.14
	0.31
	0.27
	0.08

	Innovation by incentive
	-0.32
	-0.55
	0.01
	0.00
	0.74

	NRSI involvement for fund
	0.09
	-0.41
	-0.61
	0.43
	-0.01

	Mgt research wing
	0.29
	0.38
	-0.72
	0.12
	0.27

	Instituting Group practice
	0.34
	-0.01
	0.06
	0.78
	-0.19

	Group Practice
	-0.38
	0.53
	0.26
	0.34
	0.16

	Regular peer review
	0.07
	0.60
	0.00
	0.13
	0.51


Efficiency in EMS has also been stressed by a renowned healthcare planner from US, Mr. Martin Fiset who says “…………… efficiency is of paramount importance in any emergency department. Patients going to an ER expect proficient care delivered in a timely fashion in an appropriate setting.  Efficiency is based on first a quick triage of patients done by competent staff so that patients are attended according to the level of urgency of their needs. 

In the West, we classify patients according to three categories: emergent, urgent and “can wait”, going from life threatening situation to minor problems that can be attended later.  Patients are divided in three streams and taken care off in three separate areas by different staff as facilities and expertise required vary from category to category.  
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4.3.3.4 Suggestions for Improving the Quality of the Emergency Medical Services 

To improve the quality of emergency medical services many suggestions have been made by the experts interviewed for this purposes. The important suggestions
 are:

· removal of political and bureaucratic interference 
· autonomy for staff 
· standardization of processes 
· proper job description 
· delegation of duties 
· skill and behavioural training for the staff 
· regular patient feedback 
· performance appraisal 
· situation analysis 

4.4 Gap Analysis
The gaps identified through the study are given below:

4.4.1  Gaps Related to Inputs
The summary of the process compliance as shown in the Figure 14 and Table 31, describes that the level of overall compliance to the input norms is 67.3% as against the minimum acceptable limit of 70% set by various accreditation organizations such as NABH. Therefore the government needs to strengthen its Input against the accepted norms.
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Table 31. Gap Analysis Based on Quality Parameters of Input

	#
	Quality Component/ Elements of each Components
	Total Score
	Achieved Score
	Deflating Factors
	Deflated Achieved Score

	1
	Mission and policies on emergency medical services
	70
	20
	1.4
	28.6

	2
	Physical structure 
	690
	505
	0.1
	73.2

	3
	Utility services
	380
	190
	0.3
	50.0

	4
	Personnel structure
	210
	110
	0.5
	52.4

	5
	Equipment, drugs, supplies and furniture
	2860
	2090
	0.0
	73.1

	6
	Clinical protocol 
	120
	0
	0.8
	0.0

	 
	Total input norms
	4330
	2915
	0.02
	67.3


The detailed gap analyses for each component of the Inputs are given below:
4.4.1.1 Mission of the EMS

· The EMS did not have any written mission statement defining its aims and scope of emergency care. 
4.4.1.2 Physical Structure
· The nursing station of the EMS was not provided with requisite facilities such as crash cart, effective communication system, nurse call system, patient monitoring systems etc. 

· The waiting area of the EMS did not have basic facilities such as seating arrangements, drinking and toilet facilities.

· The observation cubicles lack total privacy for the patients. 
· The drug store of the EMS did not have the proper storage facility so IV fluids are kept on the floor. No modern inventory control method was practiced by the store staff.

4.4.1.3 Utility Services
· The hospital does not have the air conditioning system to help reduce the infection control. 

· Medical Gas is vital in emergency however the EMS does not have the central medical gas to provide the effective and timely medical care to the patients.
· The EMS under study does not have ambulance facilities for the patients despite being the biggest emergency and trauma care setup in Rajasthan and the fact that it caters to a huge patient load of almost all types.
· Hospital is not having its own communication mechanism to coordinate the care in case of mass casualty and it largely depends on one land line and mobile phones of the individual staff. 

4.4.1.4 Personnel Structure: 

· The data on norms related to job description interaction with staff reveals that no staff has been given any job description so staff lacked the accountability. Lack of accountability is primarily among the paramedical staff such as nurses and support staff such as ward boys, attendants, trolley men etc. 

· The hospital nursing and other support staff was not sufficiently trained in providing the basic care to the patients such as ABC, operating defibrillator, operating the suction machine, operating ECG machine, transferring the patient to and from to ambulance, operating fire fighting instruments, bio waste management etc. 

· The hospital does not organize any training or refresher or training programme. 

· Availability of equipment and drugs has emerged as an important factor of patient satisfaction. The hospital staff is unhappy with frequent breakdown of equipment and drug stock out.

· Since all head injury cases requiring the CT scan are send to Nuclear-medicine department where CT scan is installed a vital 20 to 25 minutes are lost in the hospital. 

4.4.1.5 Clinical Protocols
· The hospital does not have any clinical protocol for common cases it caters such as cardiac resuscitation; multiple fractures, head injuries, poisoning, asthma, febrile conditions, gastroenteritis, drowning, burn etc. 

4.4.2 Gaps Related to Process 

The summary of the process compliance as shown in the table 32 describes that the overall compliance to norms is a meagre 36%. Therefore the government needs to strengthen its process against the accepted norms.

Table 32. Gap Analysis Based on Quality Parameters of Process

	#
	Quality Component/ Quality Elements of Each Components
	Total Score
	Achieved Score
	Deflating Factors
	Deflated Achieved Score

	1
	Patient care 
	710
	215
	0.14
	30

	2
	Infection control 
	1350
	430
	0.07
	32

	3
	Emergency services information system
	110
	90
	0.91
	82

	4
	Maintenance
	70
	70
	1.43
	100

	 
	Total process norms
	2240
	805
	0.04
	36


The detailed gap analysis for each components of the process is given below:
4.4.2.1 Patients Care 

· On analysis of data on resuscitation at site and transportation against the norms, it is evident that the EMS under study does not have ambulance services at the moment and therefore neither it provide resuscitation at site nor does it provide the transportation facilities to the patients. 

· The hospitals nursing staff does not work proactively in assessment and care of patients. 

· There are no policy guidelines for transfer of patients to other departments or hospitals.

· The norms on history taking, treatment given by the nursing staff, monitoring of the care are not followed. 

4.4.2.2 Infection Control 

· The interaction with patient and patient case sheet analysis reveals that the infection rate in the hospital is 4.2% still EMS does not have any infection control manual nor there any specific program to prevent or reduce the HAI. Therefore there is a need to develop infection control manual and train infection control committee members for conducting training and surveillance programs

· The hospital staff reported that supplies of protective measures such as soap, and sterile equipment and environment etc is lacking in the department.
4.4.2.3 Emergency Services Information System
· Though the hospital has preprinted forms as per its requirements most of forms and formats including that of patient care remain unfilled or partially filled. 
4.4.3  Gaps Related to Output Assessment
The summary of output indicators are given in the Table 33. The level of compliance to output indicators is 70% (t value 0.08). 
Since only 8.3 % cases reported to be attended within 5 minutes of international standards for emergency care the hospital’s compliance was poor in this aspect. The data from patient satisfaction reveals that nearly 4.2% patients had developed some kind of infection such as fever, pneumonia etc. The mortality of the SMS is nearly 4.5%, which is less than the expected. The reason for higher mortality is that being a super specialty tertiary care hospital it gets mostly severe cases referred from the district and distant places from Jaipur. 
Table 33: Gap Analysis Based on Quality Parameters of Output 
	SN
	QC
	Norms
	Assigned Score
	Achieved Score

	1. 
	Patient stabilized 


	All patient are triaged and then critical patient with highest chances of recovery are stabilized by medical interventions 
	10
	10

	2. 
	Speedy care 
	If the patient is critical then all the necessary medical staff is paged immediately and they reach within five minutes. For this indicator the Standard is 90%
	10
	0

	3. 
	Average length of stay
	Average length of stay of emergency services is 24 hours 
	10
	10

	4. 
	Readmission of discharged cases
	Unplanned readmission in emergency cases should not be within 72 hours of discharge. It may also reflect premature discharge as a consequence of inadequate resources or reflect the standard of ward care
	10
	10

	5. 
	Utilization
	85%
	10
	10

	6. 
	Mortality
	The net death that is death after 24 hours of admission in the EMS should not be more than 2-2.5%
	10
	5

	7. 
	Injection rate
	Infection rate should not be more than 10% 
	10
	10

	8. 
	Patient satisfaction
	95% patient satisfaction
	10
	0

	9. 
	Staff satisfaction
	95% staff satisfaction 
	10
	0

	10. 
	Waiting time 
	After reaching SMS EMS all patients are attended within 10 minutes time
	10
	5

	11. 
	Total
	100
	70

	12. 
	% Compliance 
	70%

	13. 
	Standard variation
	-0.22 to 3.22

	14. 
	Standard deviation
	2.3

	15. 
	Significance level
	0.081


The discussions on the determinants of patient’s satisfaction, staff satisfaction are given below. 
4.4.3.1. Determinant’s of Patients Satisfaction
· On analysis of patient satisfaction data, it is obvious that privacy maintained in the ward, care provided by the doctor, behaviour of the nursing staff, availability of life saving equipment and availability of drugs are the major factors affecting the patient satisfaction.

4.4.3.2. Determinant’s of Staff Satisfaction
· The overall staff satisfaction is a meager 48% percentage and therefore the hospital must pay special attention to staff satisfaction.

· Lack of job description, SOP and training for staff affects the quality of care in EMS. 

4.4.3.3. Working with Barriers to Sustainability of Quality
· Work pressure, lack of physical infrastructure, poor communication, lack of clear guidelines, lack of coordination among management and staff, non conducive work environment and poor triage system, poor resource management, attitude of paramedical and support staff and unionism are the main barriers reported by the experts 

4.4.3.4. Promoters to Sustainability of Quality Efforts

· Analysis of experts’ opinion reveals that posting of medial officer in charge for longer period, taking regular customer feedback, conducting management studies, organizing continued medical education programme and institutionalizing the regular peer review programme are the five major factors influencing the sustainability of hospital quality.
4.5 Hypothesis Testing

The analysis of the data on quality of care, staff satisfaction and patient’s satisfaction we can conclude as follows:
4.5.1 Hypothesis one H01= ‘‘the state owned tertiary care hospital does not adheres to the basic norms of input, process and output of emergency medical services’’ is accepted and the hospital need to make planned efforts to meet the applicable norms of EMS.

4.5.2 Hypothesis two H02= ‘‘the state owned tertiary care hospital does not adopt customer friendly approach’’ is accepted as the hospital satisfaction rate 92% which is less than the standards. 
The hypotheses is though accepted mathematically, looking in to the work load and variety of services provided 24X7, 365 days and 92% patients/relatives are happy with the overall care of the services and are willing to refer their friends and relative for the treatment, we can conclude safely that it has patient friendly approach. However the hospital needs to implement a system of customer satisfaction survey routinely or periodically or the both. The periodic patient satisfaction study can be conducted by the independent organization. 
4.5.3 Hypothesis three H03= ‘‘the state owned tertiary care hospitals does not adopt the staff friendly approach’’ is accepted as the hospital staff satisfaction rate is 48% which far less than the standards. Therefore the hospital needs to institute regular performance appraisal system whereby feedback can be exchanged. This can also be organized by having a system of coaching and mentoring in the hospital. 

4.5.4 Hypothesis four H04= ‘‘The state owned tertiary care hospital does not has effective supervision mechanism in place’’ is accepted as the EMS does not have MIS and practices for supervising the care of the hospitals therefore the EMS need to develop and implement MIS as per the applicable norms.

5. RECOMMENDATIONS
Based on the gap analysis following recommendations are made for sustainable quality efforts of the hospitals.

5.1 Inputs
5.1.1 Formulation of Policy:

· Need to develop a clear cut mission statement and all the staff oriented on it so that every body bears the same level of commitment towards achieving the mission of the EMS. 
· Need to have clinical protocols of the common ailments. A sample of clinical protocols for managing the heart attack is given Table 34 (Appendix-I) which hospital can adopt after the necessary modification. 

5.1.2 Upgrading the Infrastructure 
· There is need to have a Digital X-ray machine with EMS for improving the quality of X-ray and increasing the promptness in services.

· A new CT scan machine be placed in the EMS department to avoid the transfer of patients from EMS to Neurology department and thus reduce the response time by at least 15-20 minutes. 

· Need to provide the crash cart, effective communication system, nurse call system, patient monitoring systems etc. at the Nursing station of EMS. 

· Need to create the waiting area with basic facilities such as seating arrangements, drinking and toilet facilities so that relative can get relaxed and wait while their patients are being treated in the hospital.

· Need to provide the sufficient storage facility in the drug store of the EMS
· The central AC be provided in the EMS, especially in the CPR, ICU, OT and observation areas of EMS to effectively manage the Nosocomial infection.  

· Need to provide the central medical gas and central suction facility CPR and minor OT to provide the effective and timely medical care to the patients.

· There is need a of an ambulance equipped with all life saving equipment such as suction machine, oxygen gas, ventilator, defibrillator, Ambu bag etc., with a good communication system and trained staff. The ambulance will help provide onsite resuscitation, care during transportation and immediate medical care at the hospital.

· There is a need of emergency communication system in the hospital whereby important hospital authorities, consultants, drivers, nearby police station etc are connected with each other through wireless, or other communication system. A clear line of command is also required for the department.

· Main entrance of the EMS be provided with a call bell so that security can alarm the staff on arrival of patient.  

5.1.3 Risk and Reward System 

· All staff be provided with job description along with clear guidelines on risk and reward system at work place. 

· All the staff be given a training on Standard Operating Procedures for EMS 

· All EMS staff be given training on basic emergency care such as ABC, operating defibrillator, operating the suction machine, operating ECG machine, transferring the patient to and from to ambulance, operating fire fighting instruments, bio waste management etc. 
· The hospital must organize regular training for all cadres of staff so that staff get reinforced with old concepts and get opportunity to newer and emerging concepts. 

5.1.4 Inventory Management 
· Need to implement modern drug management system, implement standard equipment maintenance plans and provide the latest equipment such ventilators, defibrillators, Boyle’s apparatus, patient monitoring system etc.

· The EMS should analyze the utilization rates and drug consumption for procurement planning of drug and supplies.

· Regular reports for expiry of drugs need to be generated. 

· Since in case of stock-outs, hospital frequently purchase life saving emergency drugs, therefore there is a need to have list of 3-4 selected vendors with annual rate contract so that efficient drug supply can be ensured. 
5.2 Process
5.2.1 Patients Care 
· Need to involve nursing and support staff in patients care through proper job description etc. This will also help hospital to comply with norms of responsive care. 
· There is need to revisit the norms pertaining to patient’s physical examination, diagnostic tests to be done, history and other information to be recorded etc. and staff be trained on all these aspects. 
5.2.2 Infection Control 

· Need to develop a thorough infection control manual with complete job responsibility and monitoring mechanism, with HOD EMS to be made responsible for implementation of the same.

· Need to provide supplies and facilities (such as gloves, mask, soap, sterile equipment and environment etc.) in the department.
· Need to develop incentive schemes to be developed for the high risk area with lowest infection rates. Mopping and disinfection practices need to be followed and documented. 

· All the staff be trained and regular surveillance be done to minimize the hospital acquired infection at its accepted level.
· Need to periodically analyze hospital acquired infection rates. Microbiology department should play an active role for better infection control and management.

5.2.3 Maintenance
· As per the hospital norms it is required that all the equipment have the history sheet pasted on it with full detail about the equipment, vendor, contact number of vendor, accessories available etc., annual maintenance contract is done and preventive maintenance is done as per the specified plan in the hospital. 
5.3 Output

5.3.1 Measurement of Patient’s Satisfaction
· Hospital management must regularly take the patient satisfaction data and pays attention on privacy maintained in the ward, care provided by the doctor, behaviour of the nursing staff, availability of life saving equipment and availability of drugs are the major factors affecting the patient satisfaction etc.

5.3.1 Measurement of Staff’s Satisfaction
· The hospital need to revisit its manpower planning, develop job description and strengthen staff by regular training programme and improve the performance of staff by duty scheduling and proper monitoring system. 

5.4 Working with Sustainability 

To manage the sustainability of quality efforts the study has identified barriers and promoters of sustainability. The recommendations in this section are given below: 

5.4.1 Working with Barriers to Sustainability of Quality
· There is need to develop strategies to manage work pressure, lack of physical infrastructure, poor communication, lack of clear guidelines, lack of coordination among management and staff, non conducive work environment and poor triage system, poor resource management, attitude of paramedical and support staff and unionism. 

· The hospital management needs to revisit its manpower planning for all categories of staff including nursing and ward boys, develop job distribution, and organize regular training of the staff along with computerized HMIS and effective supervision.

· Management audit be conducted annually by independent person, organization to restructure the system and improve the process management. The department be managed by trained hospital managers who report directly to HOD and MS of the hospital.

· Lack of coordination among management and staff, attitude of paramedical and other support staff and unionism can be dealt with regular departmental meetings, effective risk and reward system. 
· The state medical cadre need to be abolished and MS be made head of in charge with hire and fire powers to effectively reduce above mentioned menaces. 
· Effective equipment maintenance in the EMS and provision of sufficient Budget are the other improvement suggested by the staff and experts. 
5.4.2 Framework for Sustainable Healthcare Quality
Analysis of the study data, literature review and interaction with healthcare experts the framework for sustainable healthcare quality is given in Figure 15. Further research and interactions are required to be done to strengthen the framework. 
The first and foremost thing is having a policy framework for quality. Then it requires various systems where quality is to be implemented. In a hospital the patient arrives at registration and avails the services of the clinical care system. In the process they also avail the services from various support systems (such as laboratory, radiology, etc.) and utility systems (kitchen, laundry, security etc.). Therefore for meeting the quality the hospital must meet the norms of input, process and output for each of the service systems in the hospital.
Now to sustain the adherence to quality norms on day to day basis the hospital must depute its manager /departmental heads for reasonably longer time (3-5 years) otherwise with every new leader the quality process get distracted. The manager/ department head must establish an effective supervision mechanism to make sure that things are happening as planned. Peer review to be instituted to encourage collective decision making and hence bring the accountability among the team members. 

Regular feedback be taken from patients and staff to know how they experience and also find out the new needs and demands for the hospital.  Since every system has its own deficiencies therefore need to conduct regular management studies to find out the systems inefficiencies and develop the appropriate solutions. 
Last but not the least; to meet with patient’s needs and demands and bring new technology in the hospital, Continued Medical Education (CME) be organized. CME will allow the medical staff to refresh their old knowledge and acquire the latest information, technology and skill required to manage the patient care more efficiently and innovatively. 



Figure 15. Framework for Sustainable Healthcare Quality
6. CONCLUSION AND FUTURE SCOPE OF WORK
Quality Assurance institutionalization is an ongoing process where activities related to defining, measuring, and improving quality become formally and philosophically integrated into the structure and functioning of a healthcare organization or system. It is not a linear process, but rather a fluid one in which the essential elements may mature in sequence or in a less coordinated fashion. 
The analysis of quality programme of the hospital reveals that being a medical college hospital it follows the Medical Council of India norms. However it lacks in standardized processes for both administrative and clinical activities. Brief findings on hospital’s level of compliance to the norms of input, process and output are as follows. 

Although the basic physical services of the hospital under study are organized quite well, the utility services are highly neglected. This is clearly visible by the utility services scores of the EMS against the norms applicable to state owned tertiary care hospitals (190 out of 380).  Hospital has trained medical and paramedical staff but it dos not have any system for defining the job, standardizing the task, training need assessment and continuous training for various emergency medical services and life saving technique, which is very essential for effectively managing a emergency medical services of a state-owned tertiary care hospital.

Analysis reveals that the nursing and Group D staff does not attend a patient until the doctor examines the patient and advise the nurse to administer the drug, injection etc. The information management system and equipment maintenance system is also very poor compared to the hospital norms.

The analysis of patients’ satisfaction revealed that the overall patient satisfaction with EMS services was nearly ninety one percent which means nine out of ten patients are satisfied with the services of emergency services. The satisfaction with outcome of the care was very high (98.4%). The patients were highly satisfied with the doctor’s response (97.0%) and nurse’s response (99.00%). 
Factor analysis using the principal component analysis method reveals privacy in observation areas and ward, availability of equipment and drugs and care by service providers are the dominant factors affecting patient’s satisfaction. 

Less then half of the staff was satisfied with the quality of care provided by EMS of hospital. The highest satisfaction was scored with adequacy of self training in dealing with common emergency cases in this hospital. In response to questions that which category of staff needs improvement, most of the medical staff said nursing staff. Majority of staff feels that lack of physical infrastructure (84%), poor communication, poor work environment and overall quality of emergency (64%) and high work pressure (25%) were the five major barriers to quality of care provided by the EMS. 
There is a general belief, supported by expert opinion and research literature, that posting of the manager for longer time, effective supervision mechanism, peer review, CMEs for staff, management studies and staff and patient friendly approaches are the effective methods to sustain quality efforts in hospital settings.
The hospital needs to develop a policy framework for quality, provides written job description to each staff and develop standard operating procedures and clinical protocols. Poor staff satisfaction level suggests need for introducing new risk and reward system along with training of all the staff for getting effective end efficient care. 
Since availability of privacy, drugs, and equipments, care by service providers and cleanliness are the main factors affecting patient satisfaction, the hospital must take extra care of these issues. Similarly for sustainability of quality efforts posting of medial officer incharge for longer period, regular customer feedback, management studies, continued medical education programme and institutionalized peer review are the five major factors influencing the sustainability of hospital quality. Therefore, the hospital authorities need to work on these aspects.

Since this was an explorative case study to find out the quality framework, patients satisfaction measurement and determinants of sustainable healthcare quality, further studies can be done to develop an quality Index using Balance Score Card using data on patient satisfaction, staff satisfaction, financial resource allocation and expenditure and the quality norms collected from hospitals of various specialty and bed size.

In sum, looking in to the complex organization of hospital services it can be concluded that there is no one formula or set of steps, an organization, should or must follow to successfully institutionalize QA. The framework of eight essential elements and the phased process of institutionalization outline the critical aspects and road map for creating a lasting program to improve the quality of healthcare organization.

SPECIFIC CONTRIBUTIONS
Quality improvement in state owned tertiary care teaching hospital is perceived as an activity which always requires the resources and therefore health ministry officials and politicians usually construct new buildings, purchase new machines etc. The minister of medical education of Rajasthan under whom the medical college comes in an interaction for this study said “….we have invested Rs. 11 million in the hospital. New OPD block has been made, floors have been changed, new equipment have been purchased and thus my ministry has significantly improved the quality of teaching hospitals”. 

However various studies on heath care quality have shown that even with a given resources the quality can be improved because the problems lies with process and not necessarily with input. Having brought all the resources and process together the challenge is to maintain the quality. 
In such a scenario this study has tried to identify framework for quality assessment with norms applicable to the state owned tertiary care teaching hospitals, identifies the major determinant of patients satisfaction and developed framework for sustainable healthcare quality. 
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Figure 8. Waiting Time in EMS 
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Figure 5. Radar Graph for Compliance to Norms of Physical Structure 
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Figure 11. Experts’ Opinion about Quality of EMS in State-owned Tertiary Care Hospitals in India
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The interaction with Dr. Errington C. Thompson, MD, FACS, FCCM, Trauma/Critical Care Surgeon, Mission Hospital, Asheville, NC, has been narrated below: 





What are the main input requirements for a well run emergency and trauma centre?


Wow.  This is a very complex answer.  For the EMS I believe that we need a good group of nurses, physicians and administrators.  All 3 of these groups need to work together.  The EMS physicians need to be really on top of things.  They will drive the ship.  They will get protocols on MI's and CHF, pneumonia, etc.  They will interact and educate the nurses and administrators.  


The Trauma center will need trauma surgeons and again interested, educated nurses.  A Trauma Center needs a trauma nurse coordinator.  QI (or whatever we are calling it these days) is critical both for the trauma center and the EMS.  


 


What are the barriers for sustainability of quality efforts in an emergency department?�There are tons of barriers.  Just EMS turnover or burnout is a problem.  The best thing in the EMS for me is a nurse that has been there for several years.  She/He knows the protocols.  Administrators that don't understand the challenges in the ER can be a terrible burden.  Physicians who don't understand the importance of seeing their patients and get them out of the ER quickly.  There are lots of barriers.  


 


How can we sustain the quality of care in emergency services of state owned tertiary care hospitals, especially with respect to developing countries?


Tertiary care hospitals should try to be the best hospital that they can be.  Money is one of the most limiting factors.  The hospital staff and personnel need to be educated and familiar with the literature.  We also put in place a series of protocols that the staff has to follow according to the problem at hand so that, again, care can be delivered efficiency”. 





Figure 13. Determinants of Sustainability of Quality Efforts in EMS 

















Dr. Navin, the Consultant, with Emergency Medical Services of KEM Hospital Mumbai, one of the biggest public owned hospitals in India says  “…..Emergency medical services are managed by untrained, administrative staff who are not inclined to clinical knowledge. Moreover emergency staff is involved in lot of administrative work such as medico legal formalities as a result the clinical work suffers.





There is no quality check. The incharge of the emergency does not have control over the attending doctor and there is total lack of coordination among the doctors and nurses. The ambulance staff does not inform the hospital prior to their arrival. The hospitals need to provide training to the staff and make everyone realize that they are very important part of the system” 


Figure 10. Condition of EMS in State-owned Tertiary Care Hospitals in India 
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Figure 14. Radar Graph for Compliance to Norms of Input





Equipment, drugs, supplies and furniture





Personnel structure





Good





Utility Services





Physical Structure 





Mission and


 Policies 





100





80





60





40





20





0











Total Score





Figure 6. Radar Graph for Compliance to Norms of Patients Care
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� Quality parameters such as process, effectiveness, efficiency, acceptability, legitimacy, equity, continuity, safety, etc., 


� Quality parameters such as input, process, output, effectiveness, efficiency, acceptability, legitimacy, equity, continuity, safety, etc., 


� Quality parameters such as process, effectiveness, efficiency, acceptability, legitimacy, equity, continuity, safety, etc., 


�Refer to Appendix-I for the norms of Components 1 - CQ1-CQ3


� Refer to Appendix-I for the norms of components 2 - CQ1-CQ14


� Refer to Appendix-I for the norms of Components 3 - CQ1-CQ12


� Refer to Appendix-I for the norms of Components 4 - CQ1-CQ4


� Refer to Appendix-I  for the norms of Components 5 - CQ1-CQ18


� The norms related to clinical protocol are given in appendix-I


� The detail norms and scores on Patient Care are given in Appendix-I.


� Average satisfaction includes patients’ experiences for satisfactory, good and excellent 


� Extraction Method Principal Component Analysis


� Variable(s) entered on step 1: FAC1_1, FAC2_1, FAC3_1, FAC4_1, and FAC5_1.


� The detail suggestions made by healthcare quality experts are given in Appendix, page nos. 181-182 
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