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Abstract

Hospitals are complex institutions where various services work together to deliver timely
care and improve health outcomes. Healthcare is a fundamental and critical issue in our
society, making the quality of hospital services an important focus that must meet
established standards. The quality of hospital care can be categorized into two areas:
technical, which pertains to diagnostic accuracy and efficiency, and functional, which
relates to the manner and expressiveness of healthcare delivery. Given the complexity of
hospital services, assessing their performance empirically is quite challenging.

Hospitals are supposed to be places of healing, but poor indoor air quality (IAQ) can
actually increase the risk of respiratory infections for both patients, care givers and staff.
The present work aims to (i) analyze the health care service quality, (ii) identify factors
associated with health care service quality, (iii) explore patient satisfaction regarding
service quality, (iv) determine the association between patient satisfaction and selected
background information, and (v) assess selected physical environmental parameters in
selected hospital, Kolkata. As death due to cardiovascular disease is prevalent in
developing countries compared to other diseases, this study considers permanent
pacemaker implantation patient (PPI) so that gaps in health service and patient satisfaction

may be identified in view of overall development of health service.

Keeping this in mind, present study considered a comprehensive methodology with four
relevant tools, viz. cause and effect (CE) diagram, service quality (SERVQUAL) Model,
mixed method, and indoor air quality (IAQ) assessment. With the help of CE diagram, it
was observed that there were approximately forty important factors, which were
influencing quality of hospital service. In the next phase, the Pilot Study, a non-
experimental purposive sampling method was used to select study participants. A cross-
sectional survey was conducted with patients who were admitted to the hospital for their
first PPI (Permanent Pacemaker Implantation). A semi-structured interview questionnaire,
based on the SERVQUAL model, was developed to cover five key areas: tangibility,
reliability, responsiveness, assurance, and empathy. Data were collected from 27

participants who had been hospitalized for at least three days in the male and female



cardiology wards. It was statistically estimated that the reliability of questionnaire was
0.89, which was statistically significant. Subsequently, the same questionnaire is updated
based on expert’s opinion. This final set of questionnaire may be considered for future
uses. Regarding the level of patient satisfaction, the majority (55.65%) of participants
reported being satisfied. However, the proportions of participants who were highly
satisfied and those who were less satisfied were both relatively low, i.e. 22.22% each. The
study also identified that the areas of assurance and responsiveness required further
improvement from healthcare professionals to boost patient confidence.

After the pilot study, the final study was carried out based on the final set of questionnaire,
which contained twenty questions. In this stage, 138 study participants were chosen
through purposive sampling from three cardiology wards. Two sets of questionnaire were
used for data collection. First set (i.e. Tool I) was for getting demographic data and another
i.e. Tool I, was based on hospital service quality assessment. Concept of Tool Il was
derived from SERVQUAL model and had five distinct dimensions, viz. tangible,
reliability, responsiveness, assurance, and empathy. Data regarding hospital service quality
was collected in two phases. In the 1st phase, data on expectation regarding hospital
service was collected within 24 Hrs. of admission for PPl and in the 2" phase, data on
perception regarding same issue was collected on the 3rd day during hospitalization after
PPI. In consideration of service quality, there was significant gap between the perception
and expectation in the area of empathy (-0.57+ 1.24) and reliability (0.56+ 1.03). The mean
values of perception were varied from 1.87+1.05 for empathy (i.e. lowest) to 4.13 + 0.83
for assurance (i.e. highest). The calculated t-values showed that the difference between
expectation and perception of pacemaker patient was statistically significant (p <0.00) in
all of the quality dimensions. From Principal Component Analysis (PCA) it was
understood that assurance and responsiveness were the two important quality dimensions
in hospital service. That meant both the factors had a strong influence to sustain the quality
service in hospital.

Subsequently, in-depth interview (IDI) was conducted for twenty participants to collect the
qualitative data on the basis of open-ended questionnaire through telephonic
communications. Based on their qualitative responses, a joint display was modelled to

compare with the quantitative findings. It was inferred that PPI patients were satisfied



(confirmation) in the area of tangibility, responsiveness and assurance whereas they were
not satisfied (discordance) in the area of reliability and empathy.

To fulfil the objective regarding 1AQ, such as PM10, PM2.5, SOx, NOx, microbial load,
relative humidity, air velocity and temperature were measured seasonally in three wards of
cardiac unit where patient got admitted to implant permanent pacemaker. On the other
hand, tidal volume and respiratory rate were also documented from the hospital records to
calculate respiratory deposition dose (RDD) separately for male and female patient. In this
section, the results showed that the highest concentration of PM10 and PM2.5 were 65.23
and 42.82 pg/m?®in summer; bio aerosol load was 1254 CFU/m? in rainy season. All data
was above the standard recommended by World Health Organization. RDDpmio and
RDDpm25 indicated the lowest particulate deposition rate in winter followed by monsoon
and summer. These findings could be applicable to hospital management for developing
countries located at tropical area.

The similar type of research work may be carried out for other disease conditions and
hospital setup. Also, different statistical analyses like regression, multi-criteria decision
making, fuzzy logic etc. These analyses offer profound insights and improvements across
healthcare provision. By employing these methodologies, healthcare systems can optimize
service delivery, enhance patient outcomes, and refine operational efficiencies, thereby

advancing overall health services.

Keywords: Hospital Service Quality, Permanent Pacemaker implantation (PPI),
SERVQUAL model, Patient satisfaction, Principal component analysis (PCA), Mixed
method design, In depth interview (IDI), Indoor air quality(IAQ), PM10 and PM2.5, Bio

aerosol and Respiratory deposition dose (RDD),



Chapter 1: Introduction

1.1 Introduction

Hospitals are important in our society and serve as the backbone of healthcare systems
worldwide. Firstly, hospitals are the primary centres for diagnosing and treating illnesses
and injuries. They house ambulatory services, a multitude of specialized departments and
acute services, from emergency care to advanced surgical units, ensuring comprehensive
medical attention. For catering this service efficiently, there is a need to improve and
increase number of beds. As per national Health Profile 2021, India has 8,25,235 beds or
0.6 beds per 1000 population. In continuation, it has been reported that India needs 2.4
million hospital beds to reach the recommended ratio of 3 beds per 1000 people!. Along
with this it is also necessary to increase the number of health care providers to deliver
appropriate medical treatment. Nowadays in continually improving healthcare system,
people are more concern about health service. Thus, not only the hospital and its
infrastructures are concern but also indoor air quality is a big issue in human health.
Sometimes patient’s staying in hospital is prolonging due to some hospital-related matters,
like improper infrastructure, lack of attention by personnel, insufficient number of
personnel, locational disadvantages, lack of medical supply etc. This requires an in-depth
study to analyse the hospital performance.

It is stated that human civilization is presently under the threat of a number as well as
variety of disease conditions. Each of these diseases may need sometimes a special kinds of
treatment with a specific set of supports. This suggests that holistic performance analysis of
a hospital may not lead to a specific direction with proper suggestion. Keeping this in
mind, thepresent study deals with performance analysis of hospital among permanent
pacemaker patients in cardiology ward as number of cardiac patients are increasing

exponentially over last few decades.
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1.2 Health Care Organization

Organization is one of the basic functions of management that involves developing an
organizational structure and allocating human resources to ensure the accomplishment of
organizational objectives. That is why organizing refers to identifying and grouping
activities in a systematic manner. Health care organizations are considered complex open
system as majority of elements is interdependent on one another and individual are
identified distinctly by their positions, functions and responsibilities.

Health care can be defined as the activities and treatments that help someone to move
towards health and away from sickness. It can be classified as primary health care hospitals
like PHCs (primary health centers), CHCs (community health centers), and secondary care
hospitals like district, tertiary care hospital. The activities of hospital are divided into four
major components or system, i.e., general administration, clinical, nursing, supportive and
utility services. Clinical, nursing and other services are regulated by administration to
control the environment of hospital. The external environment comprised of different
components like economical, technological, social, and political. Besides these, there are
some internal environment consists of various departments in the hospital and work
cultures. According to medical service hospital, departmentation is done, i.e., emergency
room, chest departments, cardiovascular, orthopedic, gastro, pediatric, oncology, geriatric
etc. each department is organized in such a way so that it can run smoothly to reach the
organization goal®>®*5% Kolkata, the capital of West Bengal have health care infrastructure
with some Government and private hospital. These organizations offer modern medical
facilities, innovative treatments and expert care across various specialities, making Kolkata

a hub for quality health care services in Eastern India.

1.3 Health Service Quality

Quality has a predominant part in our lives. People are continuously looking for quality
product and services. The term “quality” is derived from Latin word “quals” meaning
“what kind of” (Glare, 1963). There are some definitions of service qualitybased on its

perspectives and wuses. Quality has been defined as “excellence” (Peters and
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2

Waterman,1982); “fitness for use” (Juran, 1988); “meeting or exceeding
customers”(Parasuraman et al.,1985). Prasuramanet al. (1988) define quality of service as
“the global overarching judgement or attitude relating to the overall excellence or
superiority of the service,” that reflects a consumer’s perception of service-firm
performance. Technical quality in service-providing organizations concerns diagnosis and
procedures, while functional quality focuses on how services are delivered to patients’.
Health care service is an intangible product and hence, it cannot be touched, felt, viewed
and measured like any goods, whose quality can be inspected physically, viewed and
measured by means of measuring instruments and gauges.

In continuation it may be stated that a healthcare service quality deals with heterogeneous
characteristics as it is offered by different care providers are providing care to different
kinds of patient’s needs. Thus, it is difficult to define and measure quality in health sectors
in widely varying socio-economic scenarios throughout the world (Joss and Kogan, 1995;
Ladhari, 2009; and Stem, 2005)%.Donabedian (1980) defined healthcare quality as “the
application of medicalscience and technology in a manner that maximizes its benefit to
health withoutcorrespondingly increasing the risk”. As per Institute of medicine definition
(2001), quality is “the degree to which health services for individuals and populations
increase the likelihood of desired health outcomes and are consistent with current
professional knowledge™®.

All the above-mentioned definitions consist of three main and important elements within an
organization, viz. structure, process, and outcome as shown in Fig.l. Structure
encompasses to the underlying foundation of healthcare delivery, including the physical,
organizational, and human resources available within healthcare settings. Process focuses
on the actual delivery of healthcare services, encompassing the actions taken by healthcare
providers and interactions between providers and patients. Outcomes represent the results
or consequences of healthcare interventions and services on patients' health status,

functional outcomes, satisfaction, and overall well-being®®.
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Fig. 1:Donabedian model for quality of care

It's well-known that many developing nations have primary focus on building
infrastructure, improving access to technology, and controlling diseases to enhance two
important health outcomes, like reducing mortality rates and disability-adjusted life years
(DALYs). Addressing all these challenges is crucial but we need to focus on improving
quality, increasing access, and reducing costs. There has been a tendency to overlook the
aspect of healthcare service quality from the patient's viewpoint.The shortcomings in
quality of care do not signify a lack of professional compassion or resources, as stated by
the Institute of Medicine in 2001. Instead, they stem from knowledge gaps, improper use of
available technology as highlighted by Murray and Frenk in 2000, or organizational
resistance to change as noted by Berwick in 1989, In India's healthcare sector, ensuring
the quality of medical services is paramount for the smooth operation and sustainability of
a hospital, where the range and availability of service quality is a striking feature.
Maintaining high-quality medical services is not only essential for meeting the healthcare
needs of the community but it is also required for upholding the reputation and credibility
of the hospital. It is worth mentioned that in many developing countries, healthcare systems
may face significant challenges such as limited resources, inadequate facilities, and skilled
workforce shortages. As a result, the emphasis has often been on addressing these systemic
issues rather than prioritizing the patient experience and perceptions of quality care.
Neglecting the perspective of patients in healthcare can harm overall quality of services,

involves not just clinical effectiveness but also accessibility, affordability, safety,



Introduction

responsiveness, and patient satisfaction. Ignoring these aspects may result in
dissatisfaction, reduced trust, and ultimately, poorer health outcomes'*3. Patient-oriented
care is the major important area for quality service. It means to meet individual needs,
preferences, and values and involving them in decision-making and promoting dignity and
respect.By prioritizing these aspects of quality, hospitals can not only meet regulatory
requirements and accreditation standards but also build trust and confidence among
patients and the community. This, in turn, contributes to the long-term sustainability and
growth of the hospital systems as a trusted healthcare provider.Once patients receive care,
they judge its quality, which impacts the hospital's growth and hence, its acceptability.
Medical service quality is essentially how the care they received matches up with what they
expected. If it meets or exceeds expectations, patients are more likely to return and

recommend the hospital*1°,

1.3.1 Health Service Quality in Cardiovascular Disease

The transition from primarily communicable diseases to non-communicable diseases
(NCDs) as the leading cause of global mortality is a significant shift in the pattern of
disease burden over the last two decades. Cardiovascular disease (CVD) stands out as the
foremost contributor to NCD-related deaths worldwide, comprising over 50% of such
fatalities. Globally, cardiovascular diseases (CVDs) encompass a range of conditions
affecting the heart and blood vessels, including), coronary heart disease (CHD strokes,
rheumatic heart disease (RHD), cardiomyopathy, and other heart diseases. These
collectively stand as the leading cause of death worldwide?®.

In 2001, it was estimated that there were 16 million deaths from cardiovascular disease
(CVD). Among these, 13 million deaths have been occurred in low-income and middle-
income countriest’.Surprisingly, despite most CVD studies being conducted in developed
regions like the United States and Western Europe.The increasing incidence of
cardiovascular diseases (CVDs) in India is indeed a significant concern, as it has become
the leading cause of death across various demographic segments. This trend holds true
across different strata of the Indian population, including rural and urban areas,

economically backward and developed states, and among both men and women, spanning
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all age groups from young adults to the middle-aged population.Several factors contribute
to the rising burden of CVDs in India, including lifestyle changes associated with
urbanization, adoption of unhealthy dietary habits, sedentary lifestyles, tobacco use, and
increasing prevalence of risk factors like hypertension, diabetes, and obesity.Addressing
the challenge of CVDs in India requires comprehensive public health interventions aimed
at promoting awareness about healthy lifestyle choices, improving access to preventive
healthcare services, ensuring affordability and availability of essential medications, and
strengthening healthcare infrastructure for early diagnosis and management of CVDs.
Additionally, efforts to address social determinants of health, such as poverty, education,
and access to clean water and sanitation, can also play a crucial role in reducing the burden
of CVDs in different segments of the Indian population®®. By addressing these aspects,
quality health services contribute significantly to reducing the burden of CVD on society,
as a wholeandindividual, in particular. Quality improvement is essential for healthcare
organizations aiming to stay competitive, enhance their reputation, and ensure long-term
profitability.

In today's healthcare landscape, patients have numerous options when it comes to choosing
a hospital where they can receive high-quality care. Many citizens are fearful of
cardiovascular disease, prompting them to seek reputable hospitals that offer positive
experiences through quality healthcare services.Timely intervention can significantly
enhance outcomes for acute CVD, whereas delaying outcome may lead to preventable
death or disability. Thus, medical promptness is a core necessity for the quality treatment
of cardiovascular disease. In this regards, it may be stated that hospital service quality in
relation to CVD patients starts from discharge to further admission or rehabilitation.

Before arriving at a hospital, patients should be educated about the key symptoms of
cardiac disease to encourage them to seek care more quickly. Timely arrival and access to
available services are crucial for patient survival. However, common barriers such as lack
of awareness, acceptability, affordability, and availability can delay treatment for

cardiovascular disease.
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Cardiovascular patient satisfaction serves as a pivotal for measuring healthcare service
quality. Through continual monitoring and improvement efforts, hospitals can elevate
patient experiences, resulting in heightened satisfaction levels. Satisfied patients are more
inclined to adhere to treatment plans, achieve better health outcomes, and advocate for the

organization, thus fostering patient loyalty and retention.

1.3.2 Evaluation of Health Care Service

Improving quality is crucial for healthcare organizations as it helps them stay competitive,
boosts their reputation, increases profits, and insurance of patient’s happiness with their
care.Customers, particularly in the healthcare sector, play a pivotal role in evaluating the
quality of service. In this context, patients are the primary customers, and their perceptions
serve as the main indicator when assessing service quality, as noted by Cronin and Taylor
in 1994. According to Zeithaml et al.'s definition from 1990, service quality is inherently
tied to customer perceptions and is judged by them directly rather than by organizations
themselves. Furthermore, service quality can be succinctly defined as "conformance to
customer specification/requirements.” This highlights how crucial it is for healthcare
services to match what patients expect and want, as seen from the patients’ own
perspective. It ensures that quality care is always provided in a way that suits their needs
and preferences.

Importance-Performance Analysis (IPA) serves as a foundational component in quality
assurance within healthcare systems, providing a structured framework to evaluate current
performance levels and devise strategies for enhancement. Recently, IPA has gained a
significant importance as a method for assessing service quality in healthcare systems,
offering a systematic approach to identifying areas in need of refinement. Moreover, IPA
proves advantageous for managerial purposes by aiding in resource allocation. By
highlighting areas where resources are inadequately allocated relative to their impact on
consumer satisfaction, IPA guides decision-making processes. This enables healthcare
managers to reallocate resources effectively, directing them towards areas with the
potential to yield the most significant improvements in service quality and consumer

satisfaction.In essence, IPA serves as a valuable tool for healthcare organizations seeking
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to enhance their performance and meet the evolving needs of consumers. The study
conducted by Dixit S. K. in 2016 highlights the evolving role of Importance Performance
Analysis (IPA) in hospitals, emphasizing its integration into organizational strategies. This
integration signifies a departure from simply analyzing user needs to leveraging insights
that align with broader strategic objectives. This strategic shift underscores the importance
of synchronizing IPA findings with the overall mission and vision of the hospital®®.
Additionally, another study conducted in 2018 demonstrates the versatility of IPA in
healthcare settings by using it to set priorities for ST-elevation myocardial infarction care.
This application showcases IPA's ability to inform specific clinical decision-making
processes, further illustrating its value beyond traditional user perspective
analysis.Moreover, IPA has been utilized extensively in assessing healthcare service
quality. By evaluating attributes important to patients and correlating them with
performance levels. IPA enables hospitals to identify areas for improvement and allocate
resources effectively to enhance service quality.However, it's noteworthy that the
application of IPA is not limited to healthcare alone. Its utility extends to various
dimensions such as patients’ views on service quality and the quality of services provided
for patients in hospitals. This broader application demonstrates IPA's effectiveness in
capturing user perspectives and guiding strategic decision-making across different sectors
beyond healthcare.Overall, these studies underscore the diverse applications of IPA,
highlighting its role in informing strategic priorities, improving service quality, and
enhancing overall organizational performance across various domains, including
healthcare?0:21:22.23,

Another tool for evaluation of service quality is the SERVQUAL model, introduced by
Parasuraman and Zeithaml in 1985. According to this model, customers gauge quality by
comparing their expectations with the actual performance they experience. If the customer's
perception of performance exceeds their initial expectations, the service provider is deemed
to have delivered quality service?*?°, The discrepancy between perceived performance and
expectations determines the level of service quality.This method underscores the
importance of continuously assessing service quality by meeting or exceeding customer
expectations. Healthcare providers can improve patient satisfaction by understanding and

addressing these expectations, using frameworks like the SERVQUAL model to
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systematically evaluate and enhance service quality, leading to better patient experiences
and outcomes?6:%:28,

According to Gronroos (1984), service quality in the healthcare sector can be assessed
through two dimensions: technical and functional quality. Technical quality primarily
focuses on the accuracy of medical diagnoses and procedures, or adherence to professional
standards. On the other hand, functional quality pertains to the manner in which healthcare
services are delivered to patients, encompassing aspects like communication, empathy, and
responsiveness.However, Lam (1997) argues that while technical quality is important, It
may not fully reflect how patients assess the quality of their medical experiences. This
concept is matched with Ware and Snyder (1975), who suggest that while technical quality
holds high priority, many patients lack the knowledge or information necessary to
effectively evaluate diagnostic and therapeutic interventions. Often, patients may not be
equipped with the requisite information to assess technical quality due to a lack of
transparency or communication from healthcare providers?®.

Evaluating service quality in healthcare is complicated because it includes both objective
measures of technical skills and how patients perceive their care. To achieve
comprehensive service quality, healthcare providers need to focus on both getting things

right technically and ensuring patients have a positive experience throughout their care.

1.4 Patient Satisfaction

Absolutely, satisfaction with products or services is a paramount concern for every
organization across various sectors, whether they refer to their recipients as clients,
customers, consumers, or patients. This emphasis on satisfaction underscores the
fundamental importance of meeting the needs and expectations of those who interact with a
company's offerings. The study of satisfaction has indeed been explored extensively across
disciplines such as sociology, psychology, marketing, and healthcare management,
highlighting its multifaceted nature and broad relevance in understanding human behavior
and organizational performance®.Indeed,"patient satisfaction" has become a widely
recognized and emphasized concept in the healthcare industry over the past few decades,

largely due to its appropriateness and relevance in assessing the quality of healthcare
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delivery. Healthcare organizations increasingly recognize the importance of not only
providing effective medical treatment but also ensuring positive experiences for patients
throughout their care journeys. Patient satisfaction serves as a key indicator of how well
healthcare providers are meeting patient needs, expectations, and preferencesand it
ultimately is contributing to better outcomes and patient-centered care. As such, it has
gathered significant attention in healthcare policy, management, and research as a crucial
metric for evaluating and improving healthcare services®..

Reflecting patients' perspectives in the functioning of a health service is instrumental in
enhancing service management and shaping the behaviors of health professionals. By
incorporating patient feedback into decision-making processes, healthcare organizations
can better tailor their policies, management procedures, and resource allocations to meet
patient needs effectively. This approach also helps prioritize training needs for staff to
ensure they deliver care that aligns with patient expectations and preferences.Furthermore,
a higher level of patient satisfaction has significant implications for patient behavior.
Satisfied patients are more likely to choose a particular health service for their care, express
intentions to return to the same hospital for future needs, and adhere to recommended
follow-up appointments or treatment options. This underscores the importance of
cultivating positive patient experiences not only for the benefit of individuals but also for
the overall success and reputation of healthcare institutions®23334,

Patient satisfaction is based on different accepted dimensions, i.e. physician care, nursing
care, supportive staff, operational activities and physical asset maintenance. Physician and
nursingcare are the integral part of patient satisfaction. Physician care is the process of
diagnosing the disease and provides adequate medical treatment; whereas nursing care is
the process of providing timely and adequate medical assistance as per doctor’s order
and/or prescription with their professional knowledge. Another important dimension is
operational activities which include checkup procedure, admission process and
maintenance of file record. Last is physical dimension, focused on developing friendly
environment, well waiting room, maintaining cleanliness in washroom specially, placement
of dustbin will improve patient satisfaction. 35 %

To achieve the specified dimensions, it is crucial to focus on service quality to enhance

patient satisfaction. In practical settings, quality is often seen as superficial and subjective,
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making it challenging to evaluate accurately. Parasuraman et al. (1985) describe quality as
an elusive and abstract concept. It can be characterized by effectiveness and efficiency, as
well as the pursuit of excellence (Huber, 2000). According to Omachonu (1990), quality
comprises two interdependent components: "quality in fact" and "quality in perception.”
Quality in fact refers to adherence to standards and meeting one's own expectations, while
quality in perception pertains to meeting customers' expectations. Quality is a strategic
factor that affects the efficiency and productivity of service providers, as well as the
valuation and willingness of consumers to purchase services. Therefore, it must be
measured and controlled. In contemporary society, various methods are employed to assess
service quality. One widely accepted approach is to measure the gap between expectations
and performance, which has been extensively discussed in the literature on overall
consumer satisfaction®’.

Health care sectors continuously struggle with quality achievements to satisfy the
customers. According to Donabedian's framework for integrating patient perception into
quality assessment, healthcare managers have incorporated patient-centered care as a
central element in the healthcare mission. Managers aiming for excellence consider patient
perceptions when formulating strategies for quality improvement in care. Recently,
healthcare regulators have adopted a market-driven approach, using patient satisfaction
surveys as a tool for enhancing overall organizational performance®.

Laurent et al. (2006) conducted a significant study in a tertiary teaching hospital in France,
aiming to gauge the opinions of clinical staff regarding the impact of in-patient satisfaction
surveys on the quality improvement process through quantitative measurement. The
findings were quite favorable, with 94% of respondents acknowledging that patients were
indeed capable of evaluating hospital service quality, particularly across relational,
organizational, and environmental dimensions. This underscores the importance of
incorporating patient feedback into quality improvement initiatives within healthcare
settings. .

From the above mentioned discussion, it has been clear that there are different methods of
evaluation for the customer’s satisfaction through quantitative research. Quantitative
research involves collecting numerical data that can be analyzed statistically. There are

indeed various processes for evaluating customer satisfaction quantitatively. Several

11



Introduction

studies have been conducted using mixed-method research, combining both quantitative
and qualitative approaches to assess patient satisfaction. For example, M. Anastasios et al.
carried out a study evaluating patient satisfaction with nursing care. The qualitative
analysis of participant’s comments revealed that the primary concern among patients was
"perceiving nurses as weak against organizational limitations.” Other recurring themes
have included that nurses, being responsive to patients' needs, have been seen as expert
technicians, perceived as humane and well-mannered (though with some exceptions),
viewed as knowledgeable, the need for more nursing time dedicated to direct patient care, a
non-professional outlook on nurses, and a sense of closeness to the nurses®.

A cross-sectional qualitative research study aimed at identifying factors influencing patient
satisfaction in orthopedic outpatient departments (OPDs). This type of research design
involves collecting data from a sample of participants at a single point in time to gain
insights into a particular phenomenon®'.Health service researchers emphasize patient
satisfaction as a pivotal outcome indicator for assessing the quality of medical care. The
degree of patient satisfaction with the doctor-patient interaction serves as a barometer of
the doctor's effectiveness and competency in delivering services. To ensure patient
satisfaction, doctors may maintain adequate proficiency in both technical and interpersonal
skills. This entails not only possessing sound medical knowledge and technical capabilities
but also demonstrating empathetic communication and a patient-centered
approach.Furthermore, professionalism and ethical conduct are imperative in meeting
patient expectations. Patients place trust in healthcare providers who exhibit integrity,
honesty, and respect for their rights and dignity. Upholding these standards fosters a sense
of confidence and satisfaction among patients.

The technical expertise of physicians encompasses several key components. It involves
maintaining a sufficient level of experience to ensure proficiency, accurately diagnosing
medical conditions, performing clinical procedures competently and safely, prescribing
medications judiciously, and staying updated on the latest advancements in medical
science. By continually refining their skills and staying abreast of developments in their
field, doctors can provide high-quality care that meets the evolving needs of their
patients.Keepingthisin mind , J. Aisha conducted a mixed methods study on patient

satisfaction with doctor-patient interactions*?. The study establishes a significant
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association between various dimensions of the doctor-patient interaction and patient
satisfaction. However, certain factors related to doctors' incompetence have been identified
as contributors to patient dissatisfaction. These include instances where critical cases are
handled inappropriately, leading to suboptimal outcomes. Inaccurate diagnoses, excessive
reliance on medical tests without adequate clinical judgment, and instances where physical
examinations are omitted also contribute to patient dissatisfaction. Furthermore, the
absence of specialist doctors when needed and instances where trainee doctors engage in
experimentation without adequate supervision can lead to dissatisfaction among patients.
These factors highlight the importance of not only technical competence but also sound
clinical judgment and adherence to best practices in ensuring patient
satisfaction.Addressing these areas of concern requires ongoing professional development
and training for healthcare providers, as well as effective systems for oversight and quality
assurance within healthcare institutions. By addressing these challenges and promoting a
culture of continuous improvement, healthcare organizations can strive to enhance patient
satisfaction and deliver higher quality care*?.Thereis couple of modern medical treatment
for cardiovascular problems.

Permanent pacemaker implantation (PPI), a minimal invasive procedure for the patient
having problem with conduction system of heart, is one of the prominent surgical
interventions. Through PPI procedure, patient may get recover from their symptoms for
which they were unable to lead their normal life.Also, patient may survive from their
restrictions before PPl and improve their physical health, emotional health and social
functioning. It is also mentioned that each year 1.25 million permanent pacemakers are
implanted worldwide. It is also observed that most of the PPI survivors are conscious after
operation as there is a minimal chance of developing complications.If there is no
complication PPI patient can stay in hospital 3-4 days approximately. During this time
frame they can judge the hospital service and its gap. From the above-mentioned discussion
it has been seen that there is various study for the evaluation of hospital service from
different patient aspects apart from PP patient*>44,
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1.5 Environmental Factor

Indoor air quality significantly impacts human well-being, as most people spend
approximately 90% of their time indoors, primarily at home or in the workplace.*There are
some harmful pollutants inside buildings include carbon monoxide (CO), volatileorganic
compounds (VOCs), particulate matter (PM), aerosol, biological pollutants, and others are
responsible for air pollution.

The air quality in hospitals presents unique challenges compared to residential and
occupational environments. In addition to pollutants originating from within the hospital,
contaminated airflow from the outside can further degrade IAQ in these settings.
Consequently, achieving optimal air quality is vital not only for patient health but also for
the efficiency and well-being of hospital staff, an aspect that is often overlooked*.
Bioaerosols are ubiquitous, highly variable, and complex, originating from both natural and
man-made sources. These airborne particles, which include living microorganisms such as
bacteria, viruses, and fungi, are present in the air people inhale. Infectious bioaerosols are
often extremely small (less than 5 um), allowing them to remain suspended and viable in
the air for extended periods, thus posing a significant risk of airborne infection in confined
spaces. In hospitals, the presence of bioaerosols can disrupt normal activities and
significantly impact indoor air quality, contributing to approximately 5% to 34% of indoor

air pollution*"48,

1.6 Need of the Study

In every healthcare sector, patients are indeed the primary customers. They are at the core
of the healthcare experience, seeking care, support, and solutions for their health needs.
Among them there are some patient are under medical treatment and some of them needs
surgical intervention. It is worth mentioned that still now people are more fearful with the
cardiac disease rather than other disease. Palpitation, difficulty in breathing, self care
deficit is the worst situation in which human being cannot lead their normal life. In this
situation, a pacemaker implantation may be recommended for the patients with above-

mentioned symptoms. After undergoing permanent pacemaker implantation (PPI), patients
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need to adhere to certain restrictions in order to lead a normal and high-quality life.
Conversely, following surgery, patients may be at risk of various complications, such as
infections at the surgical site, pneumonia, pleural effusion, and many more. In long run,
these patients are attached with hospital support for their survival. In this context,
consistent and skillfulness of service providers and infrastructural facilities of hospitals
need to be analyzed in detail in order to identify essential aspects to prevent undesirable
complications, as mentioned.

Keeping all the above mentioned information present study conducted to assess hospital
service quality through PPI patients in cardiology ward at selected hospital Kolkata.

With considering all pertinent factors, researcher of the present study aims to assess quality
of hospital service from permanent PM patients, so that the gap in terms of expectation and
perception can be identified through their sensitive differentiation in the quality of care. In
the present study, researchers adapted service quality (SERVQUAL) model for quality
service measurements. In this study, functional quality assessment is considered to be much
more accountable than technical quality. SERVQUAL model*is widely used instrument to
measure both of the above- mentioned quality levels simultaneously by assessing five
dimensions, viz. tangibility, reliability, responsiveness, assurance and empathy. Facilities,
equipment and personnel of service provider’s performance are evaluated through
tangibility assessment. Whereas ability to provide assured service and willingness to
deliver guidance to admitted patient along with prompt service are measured through
reliability and responsiveness dimension assessment, respectively. Another two important
dimensions are assurance and empathy. Quality can be assessing on the basis ability of care
provider to motivate trust and confidence (i.e. assurance) and delivery of individualized
care (i.e. empathy) is considered to be the most wanted area from patient point of
view.Moreover, all the aspect of quality said in SERVQUAL model has significance for
patient satisfaction. Keeping all these aspects in mind, the researcher's objective of this
study is to analyze two key elements: first, the patients’ expectation and second, the
perceptions. To achieve this, the researcher is interested to identify the gap between
perception and expectation regarding hospital service and analyze the factors responsible

for quality health service.
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Interview through some set questionnaire is not enough to get whole data from sample as
there is a limitation in question, time frame, interviewer bias and different situation.
Additionally, the interviewer's communication style can impact the willingness of
participants to share their actual experiences or perspectives. To avoid all these difficulties,
researcher may adopt both, the quantitative and qualitative approaches to conduct the
study. In quantitative approach, the interview schedule may be completed with the help of
specific set of questionnaires and the quality of service is analyzed accordingly. In
qualitative strand the interview schedule may be set through some open-ended questions by
telephonic conversation. Here, samples are more egger to give answer through their
verbatim. From this we can get more reliable multi-dimensional information about their
experience regarding hospital services. Thus, in order to get the information in all aspect
the mixed method is suitable to be used to utilize the whole data for identification of
service gap. Keeping this in mind, researcher is interested to integrate both the data through
joint display about service quality and patient satisfaction.

Indoor air quality (IAQ) refers to the air quality within and around buildings and structures,
particularly concerning the health and comfort of occupants. Adverse indoor environments
can lead to air pollution. According to the World Health Organization (WHO), indoor air
pollution (IAP) is responsible for approximately 3.8 million deaths annually. The
composition of IAP varies significantly based on sources, emission rates, and ventilation
conditions. In hospitals, the complexity of indoor air quality differs from that in residential
and occupational settings, presenting unique challenges for maintaining a healthy
environment. In addition to pollutants originating from within the hospital, contaminated
airflow from external sources can adversely affect indoor air quality (IAQ) in healthcare
settings. Consequently, maintaining desirable air quality is crucial not only for patient
health but also for the well-being and efficiency of hospital staff, an aspect that is often
overlooked®.

Numerous indoor air pollutants have been identified as having detrimental effects on
indoor air quality (IAQ) and human health. Among these, bio-aerosols—ubiquitous, highly
variable, and complex particles—pose significant concerns. Bio-aerosols, which include
living microorganisms such as bacteria, viruses, and fungi, or particles originating from

living organisms, are commonly present in the air inhaled by individuals. Infectious bio-
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aerosols are typically very small (less than 5 um) and can remain suspended and viable in
the air for extended periods, thereby presenting a high risk of airborne infection in confined
spaces. In hospitals, the presence of bio-aerosols can disrupt normal operations and
significantly impact IAQ, which may contribute to approximately 5% to 34% of indoor air
pollution.

The concentrations and toxicity of particulate matter (PM) depend on their composition,
shape, size, and the presence of other pollutants, as well as prevailing meteorological
conditions. PM10 particles, in particular, are a major indicator of air pollution and pose a
threat to all life forms. Since the onset of industrialization, PM10 has become a significant
air pollutant in urban, suburban, and even rural and remote areas. Many urban cities
worldwide have PM10 levels that exceed the standards set by the World Health
Organization (WHQO) and national regulations. Along with that elevated concentrations of
pollutants such as PM2.5 particularly impact populations in megacities more severely than
those in rural regions®'%?,

Understanding and managing bio-aerosols are crucial aspects of indoor air quality
management. Controlling temperature and humidity levels, improving ventilation systems,
and adopting effective filtration methods are essential strategies for mitigating the presence
and impact of bio-aerosols in indoor spaces. By addressing these factors, efforts can be
directed towards creating healthier indoor environments that minimize the potential health
risks associated with bio-aerosols as well as air pollution. Not only that, longer staying of
hospital and frequency of hospital admission is also extended due to hospital acquired
infection from air pollution 3. This issue affects the patient’s perceived quality of hospital
service. Thus, high levels of particulate matter (PM 2.5 and PM 10) and bio-aerosols can
exacerbate existing cardiac conditions and pose significant health risks. By assessing these
pollutants in the cardiology wards, researchers can identify potential sources of indoor air
pollution and implement strategies to mitigate exposureand therefore improving the overall
quality of care provided to patients.

The respiratory deposition dose (RDD) is a crucial parameter because it quantifies the
actual amount of inhaled particles that deposit in different regions of the respiratory
system. This information is vital for accurately assessing the potential health impacts of

airborne pollutants, as it determines the exposure level within the body, rather than just the
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concentration in the environment. Understanding the deposition dose helps in evaluating
the effectiveness and safety of inhaled medications, ensuring they reach the targeted areas
within the lungs. Additionally, it informs the development of regulatory standards and

public health guidelines aimed at protecting individuals from harmful exposures.

Hence, in this present study, researchers want to evaluate the concentration of PM 2.5,
PM10, bio-aerosol and RDD in cardiology wards in selected hospital, Kolkata.

1.7 Problem Statement

“Assessment of health care service quality and patient satisfaction for Permanent

pacemaker implantation (PP1): An empirical study in selected Hospital, Kolkata”

1.8 Objective of Research Work

Though, patients are very much conscious nowadays and they sometimes evaluate the
performance of hospital for every dimension of services. Keeping this in mind, a
questionnaire is prepared based on SERVQUAL model and distributed to willing patients.
The objectives of the present study are
i.  To analyze the health care service quality in a selected hospital, Kolkata
ii.  To identify factors associated with health care service quality in selected hospital,
Kolkata
iii. To explore patient satisfaction regarding service quality in selected hospital,
Kolkata
iv.  To determine the association between patient satisfaction and selected background
information in selected hospital, Kolkata

v.  To assess selected physical environmental parameters in selected hospital, Kolkata.
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1.9 Methodology

Based on the above-mentioned objectives, an overall methodology is designed and
presented in Fig. 2. The comprehensive plan of work is divided into four stages, viz. stage
1-4. It contains and describes different aspects of the present study, such as research
approach, research design, research variable, setting, sample, and sample technique etc.,
which are briefly described in following sections.

1.9.1 Research Approach

Non Experimental Research Approach

1.9.2 Research Design
Mixed method research design
* Quantitative design

* Qualitative design

1.9.3 Research Variable

Hospital service quality, patient satisfaction, indoor air pollutants
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1.9.4 Operational Definition

Hospital service quality: It is as an assessment of hospital services offered to apatient
admitted for permanent pacemaker implantation and measured by SERVQUAL model.
Patient satisfaction: It represents a comparative balance between their perceptions of

service delivered and expected standard they had set for the service.

1.9.5Setting: SSKM, IPGMER,The Seth Sukhlal Karnani Memorial (SSKM) is premier

Government-run hospital and also known as Institute of post graduate medical education
and research institute (IPGMER) in Kolkata, West Bengal. This hospital has a rich legacy

of over 75 yrs, providing quality health care services.

1.9.6 Sample, Sample technique and Sample size
Permanent Pacemaker patients
Purposive sampling

Sample size: 27 (Pilot) and 138 (Final)

»)(q)

)
n==2 72

Where, Z=1.96,p=0.4,0=0.6, d=0.05

1.9.7 Assumption

e Patient’s expectation and perception about hospital service varied.

e Patient’s satisfaction is different in various domains.
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1.9.8 Hypothesis

H1- There is an association with patient satisfaction and selected variables among PPI

patients at 0.05 level of significance

1.9.9 Inclusion Criteria

+ Patient admitted in only cardiology ward for permanent pacemaker implantation

«  Only those are admitted 1% time in hospital

1.9.10 Delimitation

The study is delimited only one hospital to enhance feasibility and practicability of

research study.

1.11 QOutline of Thesis

The thesis is organized into 6 chapters. A chapter wise summery is given below.

Chapter 1: This chapter deals with various kinds of introduction regarding hospital, its
function, patient as a customer of hospital, different kinds of services, hospital quality
services, pacemaker patient satisfaction, evaluation of quality service and indoor air quality

as a factor of patient satisfaction. It also contains objectives, a brief methodology.

Chapter 2: This chapter details about the section-wise review of literature related to study.
Specifically, it is mentioned that several sections describe health care quality and patient
satisfaction, which are practiced in different countries around the world. Also, several
relevant methods and methodologies are also described. Finally, indoor air quality and its

significance in relation to health issues are also discussed.
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Chapter 3: In this chapter, the description of methodology regarding assessment of
hospital service quality is mentioned. Two stages of the study are considered, viz. (i) Pilot
study and (ii) Final study. In the pilot study, questionnaire, based on SERQUAL model, has
been framed and checked its reliability. After validation and relevant modification, the
questionnaire is followed to collect the final set of data, which was analysed to assess the

health care quality in a selected hospital.

Chapter 4: This chapter describes the patient satisfaction with the help of both quantitative
and qualitative data. Hence, a model with the joint display of both said data is developed.

Finally, a list of ranks of different factors is identified.

Chapter 5: In this chapter, indoor ambient air quality of the said selected hospital is
measured and assessed. Also, air aerosol concentration is estimated. At the final stage,
respiratory deposition dose is calculated.

Chapter 6: This chapter highlights overall finding and major contributions. A
comprehensive discussion of the present work with respect to other studies is also done. At

the end, future scope is mentioned.

The thesis ends with a list of references.
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Chapter 2: Literature Review

2.1 Introduction

A literature review is a critical evaluation and synthesis of existing scholarship on a
particular topic. It serves as a foundation for understanding the current state of
knowledge in a field, identifying gaps, and formulating research questions or
hypotheses. In essence, it's a survey of scholarly sources (such as books, journal
articles, and dissertations) that provides an overview, summary, and analysis of the key
findings and arguments related to the topic under investigation. This chapter deals with
literature review related to health service quality, different methods and models for
patient satisfaction, mixed method analysis and indoor air quality measurement.

Search strategy and selection criteria:

We searched for science Direct, Scopus, Google Scholar, Taylor Francios, and PubMed
for thisliterature review. We considered peer-reviewed original articles. The search
strategies included all possible combinations of keywords/titles: “service quality”,
“health care service”, “SERVQUAL”, “patient satisfaction” and “mixed method
research”,

A total of 1,270 citations (Science direct, PubMed, Google Scholar, Scopus) were
collected from a literature search about hospital service quality and patient satisfaction
in which 57 duplicates records were removed and about 1000 articles were selected for
screening in the early stage. Then, 348 articles were excluded after reviewing full texts.
This screening process resulted in 880 articles.

The resulting data of 353 published articles are used to compile the knowledge in
respect of assessment of hospital service quality, patient satisfaction and gap analysis.
This analytical review would have been helped to use for identifying gaps which are
potent in guiding future research®(Fig.3).
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2.2 Health Service Quality

In general, quality deals with the requirements so that customer will be satisfied. This is
acceptable for both manufacturing sectors as well as service sectors. Being a service
organization, health sectors always try to improve their quality for fulfilling the
requirements of patient’s need. It can be stated that quality creates value and is
fundamental to sustainable success®®. To achieve this, we have to analyse priorities that
result in superior business performance. Quality program can be a necessary component
to identify these priorities and hence, hospital operations strategy may be improved
continuously °’. Management may an important role in the continuous evaluation and
modification of operational strategies. Thus, top-down management control system is
preferable for the analysis of social impact of hospital services by integrating patients

focus 8.

2.2.1 Service Quality in the World

Hospitals play an important role to keep the world healthy and safe from different
disease conditions. Different nations in the world have taken initiative to enhance the
quality of health service. To do so one has to analyse the present status of health
system. The following sections will discuss studies on health quality, which are
conducted in different countries.

In the United Kingdom,**study on the performance of public and private hospitals. It is
observed that private hospitals treat those patients who are having less comorbidity. But
otherwise there is no significant difference as far as quality and treatment are
concerned. Also, there is a necessity to compare the health services in terms of quality
between small and large hospitals based on the patients need, specially location of
hospitals. This will minimize confusions and avoid gathering in big hospitals as both
the hospitals perform well .

A part of one study is conducted to analyse the satisfaction level of patients with the
consideration of nursing home, willingness to recommend (WTR) and optimization
techniques. It is found that technical skill and knowledge of staff is the most significant

factor in the questionnaire®?.
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In the part of same study compared the performance with Italy and it is found that staff
relationship with residents is the major contributing factor®:,

As hotel industry grows continuously in Egypt during last decade, there is a need to
study their performance in terms of quality and customer satisfaction 2. Doing so, hotel
owners can identify the influential factors, which needs to be addressed to satisfy
customers. Eventually, customers will be attracted and business will be flourished. In
this study, SERVQUAL model has been implemented.

Public sector department is a vital and central segment of a government. They mainly
cater services to the society. Thus, their day-to-day activities are monitored by the
public. To address complaints and excel services, perceptions and expectations of
customer are analysed with the help of SERVQUAL model. Also, the study estimated
gap in service, which is needed to find key relationship between quality of service and
it’s dimensions within the Mauritian public service .

Indonesia is the country in the world, where Universal Health Coverage (UHC)
program has been launched in the beginning of 2014 %. As it is the government-
sponsored programme, it takes huge processing time to contact ministry of health,
insurance company and patient party. It can also be stated that the main dimensions of
hospital service quality, which are determined by discussion with ministry,
accreditation commission, academicians, public hospitals, private hospitals, and
patients, are human resources, process, policy and infrastructure. Thus, customers are
not satisfied always. This encourages patients to believe that hospitals in Singapore
offers better services compared to their own®®. But there should be clear idea regarding
the above-mentioned issue. A number of patients having wide range of age group have
been asked to identify and gather proper information®.

Academic hospitals, where students come to learn treatment procedures theoretically
and practically, play an important role. In continuation, they communicate with patients
to understand their problems and prescribe medication®’. In this process, patients expect
proper treatment and quality health services. With the help of properly designed
questionnaire on the basis of SERVQUAL and statistical techniques, gap between
service quality and patient’s perception may be identified?*. Another study conducted at
Kermanshah University of Medical Sciences involved 420 patients to examine the
relationship between service quality and factors such as patient satisfaction,

psychological commitment, and oral advocacy®®.
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It is necessary to see the relationship between service quality and patient satisfaction on
the basis 21 items in 5-point Likert scale. This may be done on 380 respondents. It is
found that physical facilities, equipment and appearance of personnel are very
important factors in Pakistan.

In hospital, quality may be assessed with help of questionnaire, which has been
prepared on the basis of SERVQUAL model. The analysis is beneficial when data is
collected from a sufficient number of samples. It is seen that second order factor
analysis is better to adopt for analysis compared to single order factor®: This type of
analysis may be helpful to improve the overall service quality by estimating gap of
factors and dimensions.

Apart from health personnel, administration also may participate to improve the health
quality. In this context, SERVQUAL model is modified to SERVPERF model to
compare the performance between public and private hospitals’®. With the help of this
model, it is found that private hospitals perform better compared to public hospital in
Jordan.

Similar type of study has been done in Malaysia to assess the quality of health service
in private hospital based on SERVQUAL model”. With the help of this study, they
have proposed a Scale, which is relevant for specifically in Malaysian context.

Service quality assessment may be considered as an important performance measure
and the same has been applied in Durres public hospital. This is done to find out
important factors so that a policy may be framed for future development in Albania 2.
Budget is a relevant component for patients. It is worth mentioned that private hospitals
are located near the markets. In this way, they have optimized the cost of overall
treatment of customers’. In contrary, it is also seen that patients may travel 1-27
additional kilometres, if the treatment offered by a hospital is adequate and
reasonable’®. The said result is obtained by collecting the data of nationwide survey on
the basis of subjective and objective questionnaire.

Nowadays, one major challenge is to analyse data in view of actual requirements of
patients. In this process, in-house medical staff members play an important role. After
collection of data, in-house staff members analyse the data and shows results to the
customers immediately”. Thus, patients may be more satisfied and retained by the
hospital. And hence, hospitals get continuous business.
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An initiative is required to be taken to identify quality dimensions of long-term care
hospital. This will help improve the nation-wide health service treatment after finding
out significant determinants related to organizational characteristics ®.

There is a need to compare service quality across different continents. To address this,
Aiken et al. (2012) conducted a study to compare health service quality between Europe
and the USA. The study evaluated patient outcomes, including overall satisfaction,
satisfaction with nursing care, and willingness to recommend hospitals. It also assessed
nurse outcomes such as hospital staffing, work environments, burnout, job
dissatisfaction, intention to leave the job within the next few years, patient safety, and
quality of care.lIt is observed that based on these factors, overall service quality in USA
is better than Europe countries.

Li et al (2015) conducted a research work in nine cities of China to assess the quality of
health services. They applied a number of statistical tools and techniques with the help
of SPSS. They reported that Laibin and Guangxi have the most positive perceived

service quality’’.

2.2.2 Service Quality in India

Presently, one of the largest types of organizations is health sector and it is rapidly
growing in recent times. Moreover, it can involve a huge number of employees with
adequate investments. In this context, these organizations may face lots of challenges.
One of the important challenges in India is to conform customer’s requirements, which
is properly known as Service Quality. Here, patients and their relatives are continuously
evaluating the quality of services. One important model, viz SERQUAL, model may
also be useful to identify important factors to achieve good quality service and by this
way, health sectors in India may adopted for better patient safety’®. As it is the
customer-driven market, health sectors may consider some of initiatives, such as
personal-touch-in-service, humanitarian approaches and ethical values, which play a
very important role for their professional excellences °.

In general, like other studies in the World, several factors, based on five dimensions, as
mentioned, are considered to develop questionnaire, which are used to collect data from
outdoor and indoor patients. These data are analysed to estimate the service quality as

well as patient satisfaction level 808182,
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2.2.3 Technical Aspects of Service Quality

Being a complex structure, hospital has to deliver timely, safe, efficient and effective
health care service to customers as a conformance to the requirements. All these
parameters are analysed in number of ways. One of the important ways is to estimate
the technical efficiency of the system®. The technical efficiency may be defined as the
ratio between consumed resources to provided care, which is measured by the
complexity-adjusted quantity of services. In general, hospitals are continuously trying
to attend a patient from the beginning, i.e. admission, to the final, i.e. discharge of a
patient. Over the years it is seen lot of innovation in the field of embedded electronic
devices. Hospitals are planning to implement all these technologies to medical services.
This is popularly known as telemedicine. One of the challenges, in this regards, is to
assess whether these technologies are really beneficial to patients or not. It is found that
efficiency of a health care system may be enhanced by introduction of electronic
medical record (EMR) system compared to the paper-based system?®.

Patients are also serious to know the healing environment within a hospital. This true
for other medical staff members, in general, and nursing staff, in particular. Some of
important parameters of technical healing environment are lighting design, different
colour composition and material, and quality physical environment®®. These
environmental conditions can act as catalyst the healing of patients and nursing feel

comfortable to work in those hospitals or those wards in a hospital.

2.2.4 Methods in Service Quality

Throughout the world, hospitals are generally categorised into two broad categories,
viz. public and private hospitals®. The scope of the treatment in terms of type of
disease considerations, number of beds, number of wards, availability of technical
facilities etc. of these hospitals are not same. Thus, there is always a query to the
patients. In this context, researchers try to compare efficiency of the performance of
hospitals. One of the most acceptable tools, which is used for this comparison is
SERVQUAL Model ®. This is based on five dimensions, as mentioned already.

Normally, questionnaires are prepared based on the five dimensions and distributed to
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patients to assess the quality of healthcare and patient satisfaction. Hence, the gap is
estimated and identify factors for improvement.

In general, data are collected to assess the quality of healthcare systems from patients
most of the cases. But hospital quality management may be included to this initiative.
Thus, the analysis will be a bit complex. A path analytic model may be used in this
regards to explore empirically the relationship between hospital quality management
and performance of service quality®®(Li, 1997). By this way, an optimized patient care
system may be established. It is not always recommended to apply parametric methods,
when the technical efficiency is required to be analysed. In this context, two
nonparametric methods, viz. data envelopment analysis (DEA), and the FREE
DISPOSAL HULL (FDH) may be useful to compute the technical efficiency of hospital
83.

Another important aspect is that subjectivity is present in the data, which are collected
from patients. To address this aspect, fuzzy systems-based approach, like intuitionistic
fuzzy set (IVIFS) theory, may be relevant 8. Also different multi-criteria decision
making (MCDM) techniques are useful to address the service quality dimensions and

patient satisfaction®®: 9. 92,93,

2.3 Patient Satisfaction

In general, customer is the main focus to understand the level of service that is offered.
This is one of the important concerns of an organization. Some techniques, like the
European Customer Satisfaction Framework Model (ECSF), American Customer
Satisfaction Framework (ACSF), Eleven-Factor Customer Satisfaction Model are being
used to evaluate the satisfaction level of general customers * and SERQUAL model is
being adopted for the same purpose for the patients, who come to hospital for the health
service®®.Shirley and Sanders (2013) defines patient satisfaction as“the congruence
between expectations and outcomes with the care received being judged against
expectations that depend on variables such as education, attitudes, and prior
experiences”.

The above-mentioned concepts have been applied to develop questionnaire to collect
data from patients. The questionnaire consists of two parts, viz. demographic data and
set of factors related SERVQUAL model. With the help of patient satisfaction index
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(PSI) score, the relationship between these factors with demographic data is estimated
as well as quality and satisfaction of the health service is judged °¢%. It is also seen that
patients also participate with their own interest to improve the health service.
Sometimes, these initiatives are encouraged and integrated to the health service
assessments %,

In this section, patient satisfaction is discussed in different hospitals and health service
conditions, such as outpatient, academic hospital, dental, oncology, respiratory, patient-
cantered care, ambulatory surgical care, home care, in-patient care, and some relevant

statistical methods.

2.3.1 Outpatient

Hospitals are very important organization in the society. Outdoor patients, popularly
known as outpatients, take medical advices and other suggestions in the outpatient
department (OPD) for any kind of basic treatment . One such department is cardiology
OPD, in which patient satisfaction is a vital aspect as they may come as and when
required for the further necessity. Some of the more initiatives are to be taken by
hospitals to satisfy patient is OPD. Some of the areas, in this context, are
communication, technical quality, financial aspects, interpersonal manner, accessibility,
consultation time spent during the visit, and general satisfaction 1.

Patient satisfaction is not an absolute issue. It also considers subjectivity present in the
preparation of questionnaire and responses of patients. In relation to patients, some of
more areas to be considered are patient perceived need, experience of health care and
his expectations from health system. It is observed that in OPD, majority of patients are
satisfied with the behaviour of doctors, cleanliness and ventilated waiting area,
respectful staff members %%, If this happens to a hospital; we can expect re-visits of
patients. By doing so, hospitals may be competitive in the society.In this regards, it is
also mentioned here that hospital needs to be careful to enhance the quality of service. It
is expected that if health service quality of a hospital is enhanced, the patient
satisfaction will be higher %2, There is also required to know the satisfaction levels of
younger and older patients as any person may require some kind of medication in the
present world scenario. Overall it is seen that older people are more satisfied compared

to younger people in out-patient hospital care %.
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2.3.2 Academic Hospital

Assessment of patient satisfaction in an academic hospital is an important issue as
students, pursuing nursing degree, are to partially/fully participate in the nursing
service. In this context, patients may feel mixed impression on it. Data were collected
using the Newcastle Satisfaction with Nursing Scale, which comprises two subscales:
the Experience of Nursing Care Scale and the Satisfaction with Nursing Care Scale!,
doSome of the observations in this regards are skilfulness, respect to patient’s privacy,
feelings of patients etc.

Always these types of studies may not depend on standard tool. Sometimes, it is
required to develop a new tool and/or questionnaire based on the need of the study. One
such tool is core questionnaire for the assessment of patient satisfaction in academic

hospitals (COPS). COPS has been applied in several Dutch academic hospitals'®.

2.3.3 Dental

In the hospital, patients in dental department require a very special, unique and
individualized service. In this regards, hospitals face a number of challenges to satisfy
patients. One of them is to propose a suitable framework for identifying key elements
and provide a roadmap for improving dental service quality improvementsi®.To
address these challenges, Donabedian’s structure-process-outcome model and Kano-
type questionnaire may be useful to collect data by survey. With the help of these tools,
analysis of data may be carried out for estimating the patient satisfaction in the dental

department.

2.3.4 Oncology

Cancer patients face very high level of pains during the treatment. It is necessary to
apply proper pain management procedure for them. Among different tools, American
Pain Society’s Patient Outcome Questionnaire may be utilised to collect data from
cancer patients for the assessment of their satisfaction 1°. The nurses can play an
important role for the therapeutic relationship and effective communication with

patients. Patients also provided qualitative and rich data. Cancer patients also come to
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the hospital as outdoor patients for regular check-up. During these visits, patients often
experience reduced satisfaction due to several factors, such as lengthy waiting periods
to secure a doctor's appointment, inflexibility in scheduling appointments, and extended
waiting times to be seen by the doctor’.

2.3.5 Respiratory

The self-completed questionnaire may also be useful to patients suffering from
respiration disease. Koutsimpou et al (2020)developed three-stage questionnaire for
these types of patients to evaluate patients’ expectation, perceived quality and financial

ability'©8,

2.3.6 Patient-Centered Care

Sometimes, a patient needs an individualized care. This is also known as patient-
centered care (PCC) or negotiated care, which emphasize focussed individualized
attention to patient!®. It is believed that PCC is the right to have values and beliefs,
right to respect, dignity and care!'®. To achieve PCC, nurses have several significant
roles, like proper interpersonal approaches and interventions, showing respect to
patient’s belief, values, wants, needs, and desires. Thus, PCC is treated as part of
interpersonal team. This collaborative effort may improve the overall satisfaction of

patient.

2.3.7 Ambulatory Surgical Patients

Yellen et al (2002) conducted a research work on two 250-bedded private hospitals
from all ambulatory surgical patients scheduled for minimally invasive surgery in the
state of Texas, where 63% of nurses were employed. It is evaluated that the patient
satisfaction in relation to nursing care is dependent on three main aspects, viz. labelled
professionally competent nursing care, interpersonal relationship with the nurse
involving availability and interpersonal relationship with the nurse involving

humanness!i,
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2.3.8 Home Care

Nowadays, families are becoming smaller in urban areas compared to rural areas
throughout the world. Hence, nursing care in home is an essential requirement in urban,
especially for old people. To understand this requirement, Chaves and Santos (2016)
pursued a research work in Portugal to assess the satisfaction of old people, who belong
to the age group between 88-98 years in urban areas. It is clear from the result that
urban people are more satisfied compared to rural people in the area of relationship and

communicationt!?,

2.3.9 In-Patient Care

When patients come to a hospital for any kind of service with admission, he/she
compares the service with respect to different parameters. One such popular parameter
is the nursing care!!. Thus, nursing care play a very important role for the patient
satisfaction as it is observed that nurses are present with patients round the clock. The
Revised Humane Caring Scale may be used to collect data from adult patients to
estimate the level of satisfaction ranging from the least satisfied to the most satisfied.
Respecting patient’s feeling, and communication and participation are the least and
most satisfied factors in relation to nursing care, respectively.

During staying in the hospital after major orthopaedic or vascular surgery, patients
suffer from postoperative pain. At this stage, proper and adequate pain management is
necessary so that patients get well soon and regain confidence at the earliest. A 10-cm
visual analogue scale (VAS) may be applied to set up questionnaire for the assessment
of the intensity of pain 4. The questionnaire may be distributed to both inpatients and
nurses to achieve the above-mentioned objectives. It is recommended that not only
nurses play the main role during inpatient pain management but also preoperative
interview is to be considered as important tool to receive and give information
concerning postoperative management.

Another important issue of the hospital administration is to understand whether a
patient recommends their services to others in the society or not. It is one of the critical
pointers to know the level of patient satisfaction and/or lever service quality provided
by the hospital. Another aspect, in this context, is to explore the extent to which
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satisfaction is a meaningful indicator of patient experience of the existing services!®.
The Picker Inpatient Survey questionnaire may be useful for data collection in relation
to inpatient. The advantage of this questionnaire is that it may be distributed to the
patients after one month of their discharges. Thus, patient may contribute significantly
to improve the service quality of the hospital as they respond to questionnaire in normal

condition not diseased condition.

2.3.10 Statistical Methods in Patient Satisfaction

In the process of estimating quality of service and patient satisfaction, patients’ voice is
to be considered with the help of a properly framed questionnaire. It is done in different
hospitals in different countries under various disease conditions of patients. Thus,
outcomes are widely varying. Keeping this in mind, several researchers attempt to find
the relationship of patients’ satisfaction with several service quality variables, like
assurance, responsiveness, communication, discipline, baksheesh 1. Apart from these
variables, big five personality traits and Emotional stress reaction questionnaire (ESRQ)
may also be used to develop questionnaire to capture proper response from patients 116,

It is observed that in general, each of questionnaire contains a number of influential
factors. After gathering the data, one has to apply different statistical methods, like
factor analysis, multiple regression, sequential multiple regression, multivariate
regression, and structural equation model (SEM) etc. to establish a proper
relationship' "8, Doing so, significant factors are identified. If these significant factors
are addressed, it is suggested that overall service quality of the hospital will be

improved and hence, patient will be satisfied significantly.

2.4 Methodology, Models and Methods

In this section, different methodologies, models and methods, which are used in the
health service quality and patient satisfaction, are discussed.
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2.4.1 Process-oriented Models

In production and service industries, the technological innovation and process-oriented
contributions are two main factors to enhance profit, productivity and quality. The same
types of study are also relevant for health service process®. In the hospital set-up, a
research model may be adopted by considering process orientation as antecedent;
operational efficiency, workforce conditions, and clinical quality as integral
competitiveness; and financial performance, patient satisfaction as performance. In this
way, strategic planning can be introduced in the hospital process to monitor the
performance and to impart corrective actions for the necessary improvements. This

strategy can also help us to set hypothesis.

2.4.2 Quality in Psychiatric Care (QPC) Instruments

An international Quality in Psychiatric Care (QPC) Instrument has two parts,
viz.Quality in Psychiatric Care— Inpatient (QPC - IP) and Quality in Psychiatric Care —
Outpatient (QPC — OP). These instruments are useful to assess the quality of inpatient
and outpatient psychiatric hospitals *°. One has to keep in mind that these instruments

are to be psychologically tested with the required adequacy level.

2.4.3 Importance — Performance Analysis

In the service industry, importance-performance matrix is applied to identify the major
strengths and weaknesses so that that key factors are obtained for its success. It is
comprised of four quadrants, viz. (1) Quadrant I: Keep up the good work, (2) Quadrant
I1: Concentrate here, (3) Quadrant Ill: Low priority and (4) Quadrant 1V: Possible
overkill*®®, Doing so, internal-marketing benefit from employee perspectives is
evaluated with the help of questionnaire. Hence, the result, as evaluated, can be useful

to hospital managers for overall development of service.
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2.4.4 SERVQUAL Model

Numerous studies are used SERVQUAL as a research instrument in both developed and
developing country. The application of this model gradually expanded from business
management, banking to medical care. Globally in the health care industry health needs
are dynamically increased. There are enormous research work has been done in the
medical science.

P. Fatma and H. N. Timothy conducted a study to assess patient satisfaction in
preoperative assessment clinic (2001). Here SERVQUAL scale is used. In this study 10
dimensions i.e. tangibles, reliabilities, responsiveness, competence, courtesy,
credibility, security, assess, communication and understandings the customers are used.
Extended SERVQUAL model (ARTQUAL) is applied for service quality measurement
by M. I. Abteen, S. Abbas and H. Ashkan. The SERVQUAL scale was used in survey
involving outpatient and in-patient facility in Guangdong (2013). Here 22 items are
assessed in 5 dimensions(Fig.3). The questionnaire was based on 5point Likert scale.
Now a days quality assessment is a burden to all organization still research team of
south of Iran explored the status of service quality through SERVQUAL survey
instruments. Here mean expectation and perception score was compared and
analysed®?!,

In addition, research team used SERVQUAL model to test patient satisfaction in
Pakistan by 6 dimensions. In Thailand, a extensive hospital service quality model was
established by the help of SERVQUAL instrument. In this cross-sectional study 90
hospital was chosen as a study setting. SERVQUAL is not only surrounded in
developed country, Indian researchers was also interested in this model. A. P. Madhura
and 1. S. Lakshmi was attempts to analyze the information systems on service quality in
hospital. To do so, they were adopted the popular SERVQUAL model.

It can’t be ignored to assess the level of service quality in teaching hospital, there are

few study has been done in this purpose by using SERVQUAL model*??,
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2.4.4.1 Concept of SERVQUAL Instrument

Parasuraman, Zeithaml, and Berry (PZB) (1985) proposed a conceptual framework for
service quality, identifying four distinct gaps on the service provider’s side that can
potentially impact customer perceptions of service quality.The gaps are described
briefly below*?® (Fig 4.).

1. Consumer expectation — management perception gap (Gap 1): Management's
misunderstanding of consumer expectations can be attributed to a deficiency in
maintaining genuine customer focus.

2. Service quality specification gap (Gap 2): The management's struggle to convert
customer expectations into precise service quality standards often arises from
shortcomings in service design.

3. Service delivery gap (Gap 3): Lack of sufficient support for the frontline staff,
who will explain the process, or frontline/contact staff performance variability.

4. External communication gap (Gap 4): Consumer expectations are shaped by the
external communications of an organization.

5. These four gaps cause a fifth gap (Gap 5):The difference between customer
expectations and their perceptions of the service actually received is referred to
as the service quality gap.

How customers perceive service quality is determined by the extent and direction of
Gap 5, which isinfluenced by the specific gaps in marketing, design, and service
delivery.
Based on the above-mentioned point 5 and Figure 4, gap is estimated as follows:

Gap =Perception - Expectation
Moreover, it is calculated on each of dimensions of SERVQUAL model for each

participant.
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2.4.4.2 Development of SERVQUAL Dimensions

The scale was developed by initially drafting approximately 100 questions to evaluate a
service based on both consumer expectations and actual performance across specific
attributes related to ten dimensions. Data analysis involved grouping questions that
measured the same fundamental dimension, such as reliability. Factor analysis was
crucial for identifying which questions related to each dimension, distinguishing those
that did not correlate with any dimension, and determining the number of dimensions
within the data. Questions not clearly associated with any dimension were removed.
The revised scale was then administered to a second sample, and through testing, a 22-
question scale was established, measuring five core dimensions—reliability,

responsiveness, empathy, assurance, and tangibles—across both expectations and
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performance. Thus, the final instrument comprises a total of 44 questions: 22 questions

assessing expectations and 22 questions assessing performance.For further research and

development of SERVQUAL model, PZB research team has found through many

experiments that in the marketing service industry, the improvement of consumers’

service perception mainly includes the following five aspects'?* (Fig. 5):

Tangible: The physical structure of the equipment provided by the service, the
associated service facilities and the appearance of the service personnel.
Reliability: Service providers provide consumers with the reliability and
consistency of quality services and the ability to accurately fulfill service
commitments.

Responsiveness: Service providers can provide services and responses to
consumers in a timely manner.

Assurance: Service providers build rapport with consumers and consumer trust
in the services provided.

Empathy: The extent to which service providers provide emotional care and

extended emotional support to consumers.

In 1988, Parasuraman et al. finally introduced the SERVQUAL instrument, designed to

measure service quality. Comprising the terms "SERV" for service and "QUAL" for

quality, it's administered twice in varying forms: initially to gauge expectations and

subsequently to assess perceptions.
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2.4.5 Path-Analytic Model

It is well known that top management play an important role for improvement of quality
of an organization in long-term. It is required to know the relationship between
organizational cooperation, workforce development, medical technology investment,
and information/process analysis. In this context, path-analytic model may be useful to
find and develop the empiricalrelationship between the above-mentioned issues and

hospital service quality performance®.

2.4.6 Six Sigma

Health information of a hospital has to be perfect as it is being used both by patient and
hospital employees. In this regards, the quality of health information may influence the

quality of health service. Six sigma methodologies may act as an important tool to
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improve the overall quality of health information by reducing the information variances

in healthcarel®.

24.7 Fuzzy MCDM

Healthcare quality is a pivotal performance parameter of a hospital and it is estimated
based on patient’s feedback on the basis of standard and non-standard tool and/or
questionnaire. To develop the said tool, we normally consider a significant number of
factors and parameters as mentioned previous chapter and sections in this chapter. Also,
the number of respondents, i.e. sample size of the study is quiet large. It is also seen that
demographical background of patients varies widely in developed and developing
countries. Whenever these data are collected, subjectivity must be present and at the
same time a huge number of criteria is also existent. This suggests that multi-criteria
decision  making  tools, like  Analytic  Hierarchy  Process (AHP),
ViseKriterijumskaOptimizacijaKompromisnoResenje (VIKOR), technique for order
performance by similarity to solution (TOPSIS) etc. are used to capture data from
patient’s feedback and identify based possible optimized factor, which are important to
improve the healthcare quality 126127128

These tools may optimize patient’s feedback to achieve required level of quality. To
minimize subjectivity of responses, fuzzy logic and fuzzy set theory may also be

associated with these tools for better trade-off!2%13-

2.4.8 Mix Method

Mixed methods research combines quantitative and qualitative methods within a single
study. Traditionally, research has been categorized as quantitative (generating
numerical data) or qualitative (generating non-numerical data). Quantitative methods,
such as clinical trials, have historically dominated health research. However, qualitative
approaches, like interviews and focus groups, have gained acceptance in the past two
decades, leading to a rise in the publication of qualitative studies.Historically,
quantitative methods have been more prevalent in health research, particularly in fields
like medicine and public health. However, over the past few decades, there has been a

growing acceptance and appreciation for qualitative methods within the health research
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community. This shift is reflected in the increasing publication of qualitative studies,
demonstrating a recognition of the unique insights and perspectives that qualitative
approaches can offert3!,

The integration process involved two main steps. First, qualitative variables were
transformed into quantitative variables. Second, these transformed data were combined
with the original quantitative data for regression analyses.

Integrating quantitative and qualitative data in mixed methods research can significantly
amplify its value (Bryman, 2006; Creswell and Plano Clark, 2011). Such integration
offers multiple advantages. Qualitative data can validate quantitative findings, while
quantitative data can inform the selection of qualitative samples or elucidate findings
from qualitative data. Qualitative inquiry can also contribute to refining quantitative
instruments or interventions, and hypotheses generated qualitatively can be tested in the
quantitative component of the study®32.

To facilitate comparisons between nursing practices regarding scope of practice and
autonomy, a conceptual grid consisting of four quadrants was adopted from a prior
study?®33,

Monitoring patient experiences globally helps assess healthcare delivery and quality by
reflecting on actual care received, thereby evaluating healthcare workers' performance
and identifying patients' priorities in terms of quality aspects.Patient experiences serve
as an essential gauge for evaluating and enhancing care quality. Healthcare
organizations leverage patient feedback to drive internal quality enhancements,
enabling professionals to tailor their practice and demonstrate their impact on patient
outcomes3,

Over the past decade, the interest in and application of mixed-methods research (MMR)
within the nursing profession have increased significantly. The choice of research
method is typically guided by the underlying paradigm and research question; however,
MMR allows nurse researchers to explore and comprehend complex health processes in
a more holistic manner. These methods facilitate a comprehensive and enriched
understanding of a single phenomenon, providing valuable contextual insights.
Nevertheless, one of the challenges of conducting MMR is effectively integrating
qualitative and quantitative data to achieve a more nuanced understanding of health

processes135* 136,137
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2.4.9 Methods related to Air Quality

Indeed, the deterioration of air quality in major cities worldwide poses significant
challenges to public health and the environment. Factors such as uncontrolled traffic
growth, increasing urban populations, reduction in urban green spaces, and traffic
emissions all contribute to the worsening air quality.Particles in the fine mode consist of
primary particles from high-temperature metallurgical and combustion processes,
secondary particles formed through atmospheric reactions, and a theoretically small
quantity of fine particles resuspended by wind or human activities. Coarse-mode
particles include windblown and road dust, pollen, spores, and some industrial particles.
PM10 samples are typically dominated by coarse-mode particles in terms of mass.
However, PM2.5 samples can also contain significant amounts of coarse-mode
particles, particularly those from the lower end of the coarse-mode distribution
(approximately 1-2.5 pm in diameter). This is especially prevalent in areas with
substantial sources of resuspended dust.

The concentration and toxicity of particulate matter are influenced by various factors,
including their composition, shape, size, the presence of other pollutants, and
meteorological conditions. Understanding these factors is crucial for devising effective
strategies to mitigate air pollution and protect public health'®,

The shift from biomass fuels to cleaner alternatives like petroleum products and
electricity has been a notable trend in developed countries, accompanying the process
of modernization. However, in many developing countries, households, particularly
those in rural and impoverished areas, still rely heavily on simple biomass fuels such as
wood for cooking and heating purposes.

Despite the availability of cleaner and more sophisticated fuels in some developing
regions, factors like poverty often hinder the adoption of these alternatives. The cost-
effectiveness and accessibility of biomass fuels make them a preferred choice for many
low-income households.

Although the global proportion of energy derived from biomass fuels has decreased
over the past century, from 50% in 1900 to around 13% in 2000, there are indications
that their usage is increasing among the poor. This trend suggests that, without targeted
interventions and advancements in poverty alleviation, biomass fuels will likely

continue to be relied upon by impoverished communities for many years to come.
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Addressing this reliance on biomass fuels requires holistic approaches that consider
socioeconomic factors, access to clean energy technologies, and sustainable
development goals to ensure that energy needs are met while minimizing environmental
and health impacts®*®.

The annual average concentration of respirable suspended particulate matter (RSPM) in
major Indian cities shows fluctuating trends (Fig.6). Specifically, there is an increasing
trend in RSPM levels in Delhi, Mumbai, and Kolkata, while Chennai exhibits a
decreasing trend. The high levels of particulate matter in these cities are attributed to
factors such as vehicular traffic, diesel/kerosene generator sets, small-scale industries,
bio-massincineration, suspension of traffic dust, and the commercial and domestic use

of fuel°-

[ Bangalore
750 1

0 Chennai

200 m— Delln

[ Fhanpur
150

s Mumbai

100

Annual average concentration, pg/m3

50 | Kolkata

— NAAQS

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Year

Fig.6: Concentration of RSPM in Residential and Industrial Areas in Major cities in

India

Air pollution has been linked to various health issues, including acute reductions in lung
function, worsening of asthma, increased pneumonia risk in the elderly, low birth
weight in newborns, and increased mortality rates (Anderson, 1999; Bates, 1999; Lee et
al., 2003). Additionally, long-term exposure to particulate matter (PM) has been
connected to higher incidences of lung cancer and cardiopulmonary mortality (Pope et
al., 2002). Clinical studies have shown that pollutants such as ozone (Os), nitrogen

dioxide (NO:), sulfur dioxide (SO:), and particulate matter exacerbate asthma by
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increasing airway inflammation. Overall, there is substantial evidence that
anthropogenic air pollution harms human health4!

Exposure to airborne microorganisms in both occupational and residential indoor
environments is linked to a variety of adverse health effects, which have significant
public health implications. Indoor air quality is a critical factor influencing the health
and well-being of individuals'#2. The air inhaled by people is abundantly populated with
microorganisms, also known as bio aerosols. Bio aerosols are airborne particles that are
either living (such as bacteria, viruses, and fungi) or originate from living organisms.
Bio aerosols are ubiquitous, highly variable, and complex, with origins that can be
either natural or man-made. The sampling and analysis of airborne microorganisms
have garnered attention in recent years due to concerns about mold contamination in
indoor environments, the threat of bioterrorism, and the associated health effects, which

include infectious diseases, acute toxic effects, allergies, and cancer.

2.5 Conclusion

The literature on hospital service quality and hospital air quality assessment highlights
their critical roles in ensuring patient satisfaction and health outcomes. Key dimensions
of hospital service quality, such as tangibility, reliability, responsiveness, assurance,
and empathy, are essential for achieving high patient satisfaction and service
excellence. Effective communication, patient-centered care, continuous staff training,
and the implementation of advanced technologies further enhance service quality.
Concurrently, hospital air quality significantly impacts patient and staff health, with
common contaminants including particulate matter, microbial agents, and volatile
organic compounds. Poor air quality can lead to respiratory issues and infections,
emphasizing the importance of adhering to air quality standards set by organizations
like WHO. Effective control measures, such as proper ventilation, regular monitoring,
and use of air purifiers, are critical. Integrating high service quality with robust

environmental management strategies is necessary for holistic healthcare improvement.
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Chapter 3: Hospital Service Quality

3.1 Introduction

In hospitals, the quality of healthcare services is shaped by three key groups viz. (i)
patients, who receive care; (ii) health professionals, who provide direct services; and (iii)
hospital management, responsible for overseeing operations. Each group defines service
quality based on their roles and interests, emphasizing the need to address their concerns
for effective and sustainable quality improvement. This suggests that evaluation of health
quality service is a very complex task.

Hospital service evaluation is indispensable for maintaining and improving the quality of
healthcare delivery for a number of reasons such as: Firstly, it serves as a compass for
quality improvement initiatives within hospitals. By systematically assessing various
aspects of service delivery, such as patient satisfaction, clinical outcomes, and safety
measures. Hospitals can identify areas in need of enhancement and implement targeted
interventions to elevate overall service quality.

Secondly, hospital service evaluation plays a pivotal role in ensuring patient satisfaction.
By soliciting feedback from patients and evaluating their experiences, hospitals can gain
valuable insights into patient preferences, concerns, and expectations, enabling them to
tailor services to meet patient needs effectively3.

Thirdly, evaluation facilitates the monitoring of clinical outcomes and safety standards. By
tracking different metrics, such as mortality rates, infection rates, and adherence to safety
protocols, hospitals can proactively identify and address potential risks to patient safety,
ultimately enhancing the quality and reliability of care. Additionally, hospital service
evaluation supports efficient resource allocation by providing data-driven insights into the
utilization of resources and the effectiveness of care processes. Moreover, evaluation
ensures compliance with regulatory requirements and accreditation standards, safeguarding
the legal and ethical integrity of healthcare delivery. Overall, hospital service evaluation is

indispensable for driving continuous improvement, ensuring patient satisfaction, promoting
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patient safety, optimizing resource utilization, and upholding regulatory standards within
healthcare institutions#4,
Keeping above mentioned areas in mind,the present study is interested to evaluate hospital

service quality among PPI patient with the help of SERVQUAL model.

3.2 PPI Patient

Health care organizations are responsible to provide need-based services to the patients in
both outpatient and inpatient departments.Continuoushospital quality service may enable
the satisfied outcome for patients in both departments. We know that there are different
kinds of patients, coming to hospital for the treatment of non-communicable and
communicable diseases. But these services may vary from hospital to hospital specifically
in developing country.Due to these variations, sometimes patients have to face unwanted
conditions and situations. According to WHO estimation, there are 41 million cases are
died annually from non-communicable disease. Among them, majority of patients i.e. 17.9
million are died annually due to cardiovascular problem!* . Cardiac diseases is leading
cause of burden and death globally and it is exponentially increasing in India as well46147,
There are couple of modern medical treatment for cardiovascular problems. Permanent
pacemaker implantation (PPI), a minimal invasive procedure for the patient having
problem with conduction system of heart, is one of the prominent surgical interventions.
Through PPI procedure, patient may get recover from their symptoms for which they were
unable to lead their normal life*®. Although, patient may survive from their restrictions
before PPI and improve their physical health, emotional health and social functioning. It is
also mentioned that each year 1.25 million permanent pacemakers are implanted
worldwide*.1t is also observed that most of the PPI survivors are conscious after operation
as there is a minimal chance of developing complications!®%15L,

It is observed that hospital service plays an important role to cure PPI patients. Sometimes,
PPI patients may face some problems due to the lack of proper infrastructure and other
related issues of doctors, nurses and other hospital staff members!®2.

It is also mentioned that health care providers may satisfy main beneficiary on several

factors, such as promptness of service, clear explanation and available information of
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treatment to achieve client’s emotional feelings towards health care system. However,
other related issues, like cleanliness, good interpersonal relationship having broad
importance to quality health, may not be ignored’.Some of these problems regarding care
and services may essentially be identified to fill up the gap within the organization and
hence, the hospital may be capable to combat with competitive market. This suggests that
there is a need to study the hospital service experience perceived by patients, who are able

to judge or evaluate the level of hospital service during their staying in hospital.

3.3 SERVQUAL Model

Health care service and patient satisfaction are very fundamental concepts that need
attention in health care service sector. In both developed and developing country, health
care quality is a big challenge for any hospital. There are various conceptual models that
have been establishing by different researchers for evaluation. Each model has their
strength and weakness. The various service quality model is, Rater model, have five key
dimensions (tangibility, reliability, responsiveness, assurance and empathy) and proposed
by Valarie A. Zeithml, A. Parasuraman, and Leonard L. Berry in 1990. Kano model is
another useful in gaining a thorough understanding of customer’s needs. This model
involves two dimensions, i.e. achievement (the horizontal axis) and satisfaction (the
vertical axis). Another convenient and useful model is SERVQUAL. It is also based on five
key dimensions- tangibility, reliability, responsiveness, assurance and empathy. This
multidimensional instrument designed to capture customer’s expectations and perceptions

of a servicel®31541%5

3.4 Questionnaire Preparation

There are a large number of causes in relation to hospital operations and activities. The
cause and effect diagram is useful to show the possible causes of hospital quality service.
In the present study cause remuneration of hospital quality service and patient satisfaction

is developed through a number of brain storming session in which all possible types of
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causes are listed to show their influences on service quality. The main advantage of using
such a diagram is that the process of its construction creates a better understanding of sub
components involved in hospital service and their relationship. Some of the main causes
are man, method, money, material and environment. The cause and effect diagram is given

in Fig. 7.

It is observed that there are 40 sub-causes in total. A part of these sub-causes is used to

frame the questionnaire for the present study.

Questionnaire is designed to obtained data from a group of people those are selected as a
participant. It helps to collect data from large group. Questionnaire can be used in various
ways, i.e. through interview, mailing to participants. In this study researcher prepared a
questionnaire as a interview schedule. For this issue, extensive literature review has been
done on the basis of study objectives. The present aims to develop an interview schedule
rooted in the SERVQUAL framework to evaluate hospital service quality and patient
satisfaction. Drawing from established studies, it's evident that SERVQUAL provides a
healthy conceptual foundation for crafting such assessments. The interview schedule will
focus on key dimensions including reliability, responsiveness, assurance, empathy, and
tangibles. Through structured questioning, the goal is to capture insights into patients'
perceptions and experiences within the hospital setting. With the help of Likert scale
questions to quantify responses and incorporating open-ended inquiries for richer feedback,
the researcher seeks to gather comprehensive data that can inform strategies for enhancing

service quality and overall patient satisfaction®®1°7,
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In the initial draft, a comprehensive questionnaire comprising 27 items addressing various
dimensions of hospital service quality and patient satisfaction, based on the SERVQUAL
framework, was developed. To ensure the validity of the questionnaire, it was disseminated
to a panel of five experts for their invaluable insights, suggestions, and corrections.
Communication with the experts was conducted through a combination of email
correspondence and the provision of hard copies of the questionnaire (Appendix). This
multi-channel approach aimed to facilitate efficient and thorough review processes,
accommodating the preferences and convenience of the experts.The experts were carefully
selected based on their expertise and experience in relevant fields such as healthcare
management, patient experience, quality assurance, and research methodologies. Their
diverse perspectives and insights were anticipated to enrich the refinement process of the
questionnaire, enhancing its relevance, clarity, and effectiveness as a tool for evaluating
hospital service quality and patient satisfaction.

The feedback received from experts have been thoughtfully analyzed and integrated into
the questionnaire, ensuring that it aligns closely with the objectives of the study and
reflects the latest insights and best practices in the field. This collaborative approach
underscores the commitment to rigor and excellence in research methodology, ultimately
contributing to the validity and reliability of the study findings.

From an initial set of 27 items, the questionnaire was thoroughly and critically analyzed in
a final version comprising 20 selected items. Items were evaluated based on their
relevance, clarity, and ability to effectively capture the key dimensions of hospital service
quality and patient satisfaction outlined within the SERVQUAL framework, viz.tangible (7
items), reliability (4 items), responsiveness (2 items), empathy (2 items) and assurance (5
items). Moving forward, the finalized questionnaire will be deployed in the research study,
enabling the collection of data that will contribute to a deeper understanding of the factors
influencing hospital service quality and patient satisfaction.

The sociodemographic questionnaire aims to capture key demographic variables that may
influence patients' perceptions and experiences within the hospital setting. This information
will provide context for the analysis of survey responses and help identify potential
demographic patterns or trends in service quality perceptions. A socio demographic

questionnaire has been prepared to gather baseline information about the participants. Key
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demographic variables typically included in such a questionnaire may encompass (a) age,
(b) gender, (c) education level, (d) occupation, (e) income level, (f) marital status, and (g)
residential location. These variables offer insights into the diverse backgrounds and
characteristics of the survey. Thus, the total survey questionnaire was divided into two
parts, viz. Tool | (i.e. for socio-demography) and Tool Il (i.e. for Perception of hospital
services) and translated in Bengali language, vetted by a reputed linguistic expert

(Appendix).

3.5 Analytical Method

An analytical method refers to a structured approach used to analyze data and draw
meaningful conclusions. This involves the application of various statistical techniques to
organize, summarize, and interpret data sets. Key components of an analytical method in
statistics include data collection, data cleaning, descriptive statistics, inferential statistics,
and the use of statistical models. These methods allow statisticians to test hypotheses,

identify trends, make predictions, and determine relationships between variables.

3.5.1 Sample Size Estimation

Addressing a sample size is a practical issue that has to be resolved during planning and
designing stage of the study. In any research study, it's not practical or feasible to examine
the entire population. Instead, a smaller group, called a "sample,” is chosen in such a way
that is represent the population accurately. This sample allows researchers to draw
conclusions about the larger population based on their findings. Therefore, a sample is
selected from the population that is small in size but sufficiently representative to allow
accurate inferences about the broader population. Defining the sample size before
beginning a study is a fundamental statistical principle designed to avoid bias in result
interpretation. If the sample size is too small, the results may not be generalizable to the
entire population, and the study may fail to detect significant differences between test
groups, potentially rendering the study unethical. Conversely, including more subjects than

necessary can lead to unnecessary use of time and resources and can also be considered
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unethical. The calculation of an adequate sample size thus becomes vital in any clinical
study and is the process by which we calculate the optimum number of participants
required to be able to arrive at ethically and scientifically effective results. This study
describes the principles and methods used to calculate the sample size!%81°9.160,

In this study the equation used for sample size as given below.

n = Desired sample size, Z1—a/2 = Critical value and a standard value for the
corresponding level of confidence. (At 95% CI or 5% level of significance (type-I error) it
is 1.96 and at 99% Cl it is 2.58), P = Expected prevalence or based on previous research g
= 1-p, d = Margin of error or precision. When, Z=1.96,p=0.4,9=0.6, d=0.05.

3.5.2 Reliability Testing

Reliability testing is an essential aspect of validating a questionnaire designed to assess
hospital service quality and patient satisfaction based on the SERVQUAL framework. This
testing process aims to evaluate the consistency and stability of the questionnaire's
measurement over time and across different samples. Several methods are commonly
employed to assess reliability. Internal consistency reliability, often measured using
Cronbach's alpha coefficient!®*'%2examines the extent to which items within the
questionnaire are interrelated. A high Cronbach's alpha value indicates strong internal
consistency, suggesting that the items reliably measure the same underlying construct.
Test-retest reliability assesses the stability of questionnaire responses by administering the
guestionnaire to the same group of participants on two separate occasions and comparing
their responses. Split-half reliability involves dividing the questionnaire into two halves
and comparing the scores of each half to assess consistency. Inter-rater reliability is
applicable when subjective judgments or ratings are involved, measuring the degree of

agreement among different raters' judgments. By conducting reliability testing using these
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methods, researchers can ensure that the questionnaire produces consistent and reliable
results, thereby enhancing the validity and trustworthiness of the research findings.

Overall, Cronbach's alpha is a valuable tool for researchers in ensuring the reliability and
validity of their questionnaire-based research, ultimately enhancing the quality and
credibility of their findings. With Cronbach's alpha employed for reliability testing, the
researcher ensures a rigorous evaluation of the questionnaire's internal consistency in
assessing hospital service quality and patient satisfaction within the SERVQUAL
framework. This statistical measure serves as a critical tool in validating the questionnaire's
effectiveness by examining the extent to which its items consistently measure the targeted

constructs, such as tangibility, reliability, responsiveness, assurance, and empathy.

3.5.3 Descriptive Statistics

Descriptive statistics are crucial for understanding the basic properties of data, identifying
outliers, and making informed decisions about further statistical analysis or modeling. They
provide insights into the frequency distribution, central tendency, measure of dispersion
and measure of relationship. Here the researcher utilized all the analytical methods*®3.

3.5.4 Inferential Statistics

Inferential statistics is concerned with population and uses simple data to make an
inference about the population or to test the hypothesis. Along with that another statistical
process under this, are regression analysis, chi square test and correlation analysis. In this
study only chi square test have been used to test the hypothesis.

3.5.5 Principal Component Analysis (PCA)

Principal Component Analysis (PCA) is valuable techniques for understanding underlying
factors in health service quality. PCA transforms a large dataset with many variables into a

smaller set of summary indices called principal components. These components retain most
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of the information from the original variables. It’s particularly useful when you have many
variables relative to the number of observations or when the variables are highly

correlatedt®4165,

3.6 Data Collection and Results

Data collection is a fundamental aspect of the present study, involving the systematic
gathering of information relevant to the research questions or objectives. This process often
entails employing various methods, such as surveys, interviews, or observational studies to
collect primary data directly from participants.Clear and concise reporting of the results are
essential anticipants. In the following section the data collection and results have been

described in case of pilot study and final study.

3.6.1 Pilot Study

On each day of data collection, researcher went to Cath Laboratory and noted all the
demographic information, such as name, age, name of prescribing doctor, detailed
diagnosis, type of PPI and ward name. Along with this, only those patients were selected as
participants, who were undergone first time with PPI. After visited to Cath Laboratory,
interviewee went to each respective cardiology ward and restricted to go to CCU, ITU, if
any. It is worth mentioned that only haemodynamically stable PPI patients were selected
randomly as participants. From Cardiology ward, each PPI patient’s data was gathered, but
questions of Tool Il (tangible:7 items), reliability:4items, responsiveness: 2items,
empathy:2items, and assurance:5items; each of these items of total questionnaire was
framed by 5-point Likert scale) were asked from those who had received at least three-day
services from respective ward. At the end of the data collection by using tool I, Il
interviewer was started qualitative interview by using open ended questions to participants
and they were allowed to provide free and frank responses about their satisfaction towards

hospital services. In this way, the total data collection was completed.
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Table 1: Socio-demographic information of the participants

n=27
Variable Range Frequency %
35-45 3 11
45-55 2 8
AGE 55-65 13 48
65-75 7 26
75-85 2 7
Male(M) 12 44
GENDER Female(F) 15 56
No Formal Education 7 26
Upto Class VIII 12 44
EDUCATION Class IX-XII 5 19
Above XII 3 11
Business 7 26
Daily Labour 6 22
OCCUPATION House Wife/Home Maker 7 26
Service 6 22
Unemployed 1 4
Upper Class 18 67
Upper Middle Class 9 33
ECONOMIC CLASS Middle Class - -
Lower Middle Class - -
Lower Class - -
one time 15 56
NO. OF VISIT TO HOSPITAL ~1 time 12 44
<1000 11 41
1001-3000 10 37
COST FOR VISIT 3001-5000 4 15
>5000 2 7

Data was arranged and analysed by descriptive and inferential statistics. Participants
background information was described through frequency (f), percentage (%), mean,
standard deviation (SD), whereas SERQUAL tool was computed by mean, SD, mean % to
obtain patient satisfaction. To find out the association between different demographic

variables and response, Chi-Square statistics were calculated.
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27 participants of this study have quite diverse characteristics. The background information
is collected from each participant in terms of their age, gender, education, occupation,
economic class, number of visits to hospital and cost of visit.

The summary of socio-economic data is represented in Table 1 and it shows that the
majority (i.e. 48%) of participant’s age were lying between the age of 55 to 65 years and
more than 50% participants were female. It may also be depicted that 44% of participants
hold up to class VIII standard educational-level and only 11% of them were above VIII. As
far as occupation is concern, majority, i.e. 26% of participants belonged to home maker/
housewife, and maximum (i.e. 67%) participants were in the upper class in terms of
economic class. It is also observed that among 27 participants, 56%of them visited hospital
at the first time. It is to be kept in mind that cost of visit is an important area to be
considered. Table 1 shows that majority (i.e. 41 %) participant’s expenditure for first-time

visit to hospital was less than or equal to Rs1000/-.

Table 2: Reliability Test

n=27
Attributes No. of items  Cronbach’s Alpha
Responsiveness 4 0.9
Empathy 3 0.86
Reliability 5 0.80
Assurance 5 0.67
Tangibility 9 0.54
Overall 26 0.89

Regarding reliability and consistency of questionnaire, a Cronbach’s Alpha (a) for each
dimension was computed and presented in Table 2. It is found that the estimated value for
a is ranged from 0.54 to 0.9. Thus, it may be concluded that in this pilot study, internal
consistency is excellent in the areas of responsiveness, empathy, and reliability and
acceptable for the attributes of assurance. On the other hand, the internal consistency is
poor (i.e. 0=0.54) in case of tangibility. Thus, it may be decided that the questions in this
dimension need to be critically analysed, framed and hence, be modified in final study.
However, the overall internal consistency of the questionnaire is quite high and acceptable
(0.89).
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Table 3: Level of Patient satisfaction of the participants

n=27
Score: level of Grading Frequency %
satisfaction
> 113(mean + SD) Highly satisfied 6 22.22
85-113 Satisfied 15 55.56
<85(mean - SD) Low satisfied 6 22.22

Here it is stated that overall scores of participants have been estimated on the basis of mean
and SD. Three level of satisfaction are considered as 1) highly satisfied (score>mean+SD),
low satisfied (score<mean-SD) and satisfied (i.e. area between mean+SD).

Table 3 describes that 55.56% among 27 patients are satisfied and only 22.22% are highly
satisfied.

Table 4: Mean Percentage of service quality domain

n=27
Range of Range of obtained Mean SD Mean %
possible score  score

Tangible 9-45 29-44 36 4.1 80
Reliable 5-25 12-25 20 3.8 80
Responsiveness 4-20 4-20 14 4.7 68
Empathy 3-15 6-15 119 297 79.5
Assurance 5-25 12-21 17 2.85 70

In the area of ranking, it is observed in Table 4 that the attributes, i.e. tangible, reliable,
empathy are equally on same rank as the basis of mean % value, which is 80% whereas
responsiveness and assurance are having mean percentages of 68% and 70%, respectively.
It indicates that for patient satisfaction as well as quality improvement in relation to
tangible, reliable, empathy is more or less equal importance but we should not ignore other

attributes, i.e. responsiveness and assurance.
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It is observed from Table 4 that the two area i.e. assurance and responsiveness is needs to

be improved.

Table 5: Association between Selected Variable and Patient’s Satisfaction

n=27
SMedian  _\ e dian Score gf  Chi-Sa/vates p-value
Score correction Value
Age
< 60 6 8
60 9 4 1 0.98 0.32
Gender
M 4 8
1 2.84 .92

F 11 4 8 0.9
Education
No Formal
Education 4 3
Upto Class
V?ll 8 4 3 0.26 0.96
Class IX-XII 1 4
Above XII 1 2
Occupation
Employed 3 . 1 0.74 0.39
Unemployed 6 2 ' '
Economic
Class
Upper Class 11 7
ggzir Middle 4 5 1 0.16 0.69
Cost for Visit
<3000 14 7
>3000 1 1 4,73 0.29

5

It is found from table 5 that Ho is accepted and research hypothesis is rejected in this pilot
study that means there is no association present with patient satisfaction and selected
variables on the basis of chi square values and p values at 0.05 level of significance.
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Thus pilot study has successfully demonstrated that the pre-set methodology is feasible and
effective for the final study and it provides valuable validation and confidence for

proceeding with the main study.
3.6.2 Final Study

The cross sectional study is conducted with PPI patients to survey quality of service
provided by the hospital during their hospitalization. Non-probability purposive sampling

techniques adopted to get accessible population. Based on inclusion criterion, 138 study

participants has been selected by using the formulal®ofn = 22 2@ \where

)

7
Z=1.96,p=0.4,q=0.6, d=0.05. Data has been collected from two cardiology male wards and
one female ward. After ethical committee permission (memo  no.
IPGME&R/IEC/2022/414) (Appendix)data has been collected from November 2022 to
June 2023. Researchers have used two sets of semi structured survey questionnaire
viz.(Appendix) (i) Tool I, based on socio-demographic data and (ii) Tool Il, based on
hospital service quality assessment. Tool Il has been prepared by taking concept from
SERVQUAL model which is having five distinct dimensions, viz. tangible (7 items,
represented as T1-7), reliability (4items, represented as R1-4), responsiveness (2items,
represented as Rel-2), empathy (2items, represented as E1-2) and assurance (5items,
represented as Al-5). Each of these items of total questionnaire was framed by 5-point
Likert scale. Data regarding hospital service quality has been collected in two phases. In
the 1%t phase, data has been taken within 24 hrs of admission for PPl and in the2"phase,
data has been collected on the 3™ day during hospitalization after PPI.

The purpose of two phases is to collect the data of patient expectation and patient
perception about hospital service. On each day of data collection researcher went to each
cardiology ward and checked the admission register to identify those patients who had
taken admission for PPI. This step has been done for phasel. On the other hand, for phase
2, researcher went to Cath Laboratory and noted all the information, such as name, age,
name of prescribing doctor, detailed diagnosis, type of PPl and ward name. After visited to

Cath. Laboratory, interviewee went to each respective cardiology ward and did sampling
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with the help of ward register. It is worth mentioned that only haemodynamically stable
PPI patients were selected randomly as participants. Data has been gathered after taking
informed consent (Appendix) from each participant. Before the time of data collection vital
signs has been checked and recorded. After that, participants have been oriented about 5
point Likert scale and how to give responses against the questionnaire. At the same time,
they have been allowed to give free and frank response related to each questionnaire.

After completion of data collection, data have been arranged and analysed by descriptive
and inferential statistics. Participant’s background information has been described through
frequency (f), percentage (%). Mean, SD, t test, and PCA have been calculated to find out
the factors associated with hospital service.

Collected data was entered in SPSS Statistics (IBM Corp. Released 2019. IBM SPSS
Statistics for Windows, Version 26.0. Armonk, NY: IBM Corp) and Minitab (Version 19).

Table 6: Distribution of demographic variables

n=138

Demographic variables Frequency (f) Percentage(%o)

Gender

Male 84 60.87
Female 54 39.13
Age(yrs)

35-50 26 18.84
51-65 58 42.03
66-80 46 33.33
81-92 8 5.8
Religion

Hindu 108 78.26
Muslim 30 21.74
Residence

Rural 76 55.07
Urban 62 44,93
Marrital status

Married 116 84.06
Unmarried 12 8.7
Widow 10 7.24
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Table 6 depicts that majority of the participants are male (60.87%) and 42.03%
participants belong to the age group of 51-65yrs, whereas only 5.8% are with the age
group of 81-92yrs.

From above mentioned table it also reveals that there are 78.26% Hindu participants and
only 21.74% are Muslim. On the other hand, there are mixed category of residence of
participants i.e. rural (55.07%) and urban (44.93%).There are more married participants
(84.06%), compared to widow i.e. 7.24%.

n=138
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Fig.8: Percentage of Level of Education among participants
Fig 8 represents that majority of the participants (32.61%) are having secondary education

and a significant number of participants (28.99%) do not have any formal education. Only

2.17% participants are belonging to the category of education level above graduation.
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n=138
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Fig.9: Percentages of economic class among participants

As per B.G.Prasad scale, 138 participants are distributed as per their economic classes. In
Fig. 9 there are 31.88% participants under lower middle class and 30.43% are in middle

class. Only 7.97% participants belong to upper income class.
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Fig. 10: Percentage of occupation status among participants
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Fig.10 depicts that among 138 participants 26.8% are involved in business as an
occupation. On the other hand, other distribution of occupation is mostly equal percentage
I.e. 16%, 15.9%, 12.32%, 11.59%, and 10.87% are unemployed, farmer, service holder,
house wife and labour respectively. Only 6.52% participates are retired.

Table 7: Service quality dimension gap score analysis

n=138

Quiality Perception (P) Expectation (E) Gap (P-E) tvalue pvalue
Dimension (Mean £ SD) (Mean £SD)  (Mean £ SD)

Tangible 3.38+1.26 2.69+1.62 0.69+1.88 10.56  0.000
Reliability 3.39+0.89 2.83+0.85 0.56+1.03 25.13  0.000
Responsiveness 2.81+1.33 2.53+0.99 0.28+1.39 3.38 0.001
Assurance 4.13+0.83 2.83+0.88 1.29+1.04 3251  0.000
Empathy 1.87+1.05 2.44+0.94 -0.57+1.24 7.63 0.000

The gap score of the responses by PPI patients is calculated on the basis of formula,
presented in Chapter 2, page no. 39 and results, in this regards, is described in Table 7.
Table7 explains that the mean score of perception and expectation of hospital service of
pacemaker patient are closed to each other in the areas of two quality dimensions, i.e.
tangible and responsiveness. There is a significant difference between the perception and
expectation in the area of empathy (-0.57+ 1.24) and reliability (0.56+ 1.03). Table 7 also
suggests that mean values of expectation are 2.83+0.88 and 2.83+0.85, for assurance and
reliability respectively, whereas 2.44 + 0.94 is the lowest mean expectation score for
empathy. The mean values of perception are varied from 1.87+1.05 for empathy (lowest) to
4.13 + 0.83 for assurance (highest). It is also mentioned that for each quality dimension, t-
values are calculated. The calculated t-values show that the difference between expectation
and perception of pacemaker patient is statistically significant (p <0.00) in all of the quality

dimensions.
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Table 8: PCA for service quality dimension

n=138
Variable Code PC1 Rank
Assurance 2 A2 0.286 1
Assurance 1 Al 0.285 2
Assurance 5 A5 0.275 3
Responsiveness 2 Re2  0.268 4
Assurance 3 A3 0.266 5
Reliability 3 R3 0.265 6
Reliability4 R4 0.263 7(a)
Responsiveness 1 Rel  0.263 7(b)
Assurance 4 Ad 0.254 8
Empathy 1 El 0.248 9
Reliability 2 R2 0.226 10
Tangible2 T2 0.219 11
Tangible3 T3 0.217 12
Reliability 1 R1 0.189 13
Tangible4 T4 0.162 14
Empathy 2 E2 0.151 15
Tangible6 T6 0.143 16
Tangible7 T7 0.135 17
Tangible 1 T1 0.111 18
Tangible5 T5 0.046 19
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PCA has been calculated on the basis of patient’s perception regarding hospital service
quality after experiencing services at least for three days. A number of principal
components are found out. Here, PC1 carries the highest variation, which is about 38% of
the total variations. The weightages of the factors of hospital service quality in PC1 is
shown in the Table 8. Table 8 depicts that the importance of each variable in contribution
to principal component 1(PC1). Variables with higher PC1 values and lower ranks have a
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stronger influence on the first principal component, while those with lower PC1 values and
higher ranks have less influence to health services. Thus, assurance 1,2,3,5(1, 2, 3, 5
denotes the different areas of assurance) variables are most relevant components to hospital

service.

3.7 Conclusion

In this study, there exists a service quality gap based on patients’ perspective. Negative gaps
between expectations and perceptions are existed in the dimensions of empathy about
service quality. Service quality needs more improvement in this area.Additionally, for a
more comprehensive understanding of the patient perspective, the study suggests exploring
other facets such as the contribution of indoor air quality to patient and staff well-being.
Furthermore, incorporating qualitative interviews could offer valuable insights into
participants' perspectives and satisfaction levels, thereby enriching the study's findings and

recommendations.
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Chapter 4: Patient Satisfaction

4.1 Introduction

Patient satisfaction for pacemaker patients is a critical aspect of healthcare quality, as it
encompasses their experiences and perceptions throughout the entire treatment process,
from diagnosis to post-implantation care. For pacemaker patients, satisfaction is influenced
by the clarity of communication from healthcare providers, the thoroughness of pre-
procedure education, and the support provided during recovery. These patients often have
heightened concerns about the surgical procedure, device functionality, and long-term
health outcomes. Therefore, effective management of their expectations, addressing
anxieties, and providing comprehensive follow-up care are essential. Additionally, the
technical expertise of the medical team and the reliability of the pacemaker technology
play significant roles in patient satisfaction. By prioritizing these factors, healthcare
providers can ensure better patient outcomes, higher adherence to follow-up protocols, and
overall improved quality of life for pacemaker patients. Measuring patient satisfaction
through tailored surveys and direct feedback helps in identifying specific needs and areas
for improvement, ultimately fostering a supportive and reassuring healthcare environment

for these patients.

4.2 Patient Satisfaction

Patient satisfaction has indeed become a crucial aspect of healthcare services in recent
decades. By evaluating patient satisfaction, healthcare providers can identify areas for
improvement and make positive changes to enhance the quality of care delivery.
Incorporating patients' perspectives into the functioning of health services helps in better
managing services and improving the behaviours of healthcare professionals. This, in turn,
facilitates the development of appropriate policies and management procedures, prioritizes
resource allocations, and identifies training needs.A high level of patient satisfaction has
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several positive outcomes, including patients' decisions to choose a particular health
service, their intention to return to a specific hospital, and their adherence to doctor's
appointments and recommended treatment options.

Both national and international organizations responsible for healthcare assessments
emphasize patient satisfaction as a key indicator for evaluating healthcare outcomes and
determining hospital reimbursement. This underscores the significance of ensuring patient
satisfaction as an integral part of healthcare service delivery©.

Numerous research endeavors have delved into the evaluation of patient satisfaction
through the application of diverse questionnaires, with subsequent data analysis employing
a range of descriptive methods. These investigations serve the purpose of comprehensively
understanding the multifaceted factors influencing patient contentment, thereby providing
valuable insights into areas necessitating improvement within healthcare services. Quality
health service and patient satisfaction are critical aspects of healthcare delivery. To
establish these, qualitative research plays a pivotal role. Unlike quantitative research, which
focuses on numerical data and statistical analysis, qualitative research delves into the
deeper understanding of experiences, phenomena, and context. Through methods such as
interviews, observations, and focus groups, qualitative research allows researchers to
explore the intricacies of patients' experiences, their perceptions of care, and the contextual
factors that influence their satisfaction levels. By uncovering rich insights and capturing the
nuances of human experiences, qualitative research enables healthcare providers to tailor
their services to better meet the needs and preferences of patients. This approach not only
enhances the quality of care delivered but also fosters patient trust, engagement, and
satisfaction, ultimately contributing to improved health outcomes and overall healthcare
system performance®’. Thus, mixed method analysis is the best way to establish patient

satisfaction
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4.3 Mixed Method Analysis

Mixed method research approaches have been continuously used by the investigators in all
the spheres of research without realizing its uses. However, last two decades, mixed
method design have methodologically evolved and now recognized a systematic approach
to study a complex phenomenon. This method is helpful in enhancing comprehensiveness
and completeness of a study results. It involves the use of qualitative and quantitative data
in a single research work. It represents an alternative methodological approach, combining
qualitative and quantitative research approach, which enable nurse researchers to explore
complex phenomena in details. In this section researcher wants to establish the level of
satisfaction through mixed method analysis®®® 169,

4.3.1 Quantitative Research

Quantitative research constitutes a fundamental approach across diverse fields, spanning
from the natural to the social sciences. It revolves around the systematic collection and
analysis of numerical data to reveal trends, calculate averages, evaluate relationships, and
derive overarching insights. Employing statistical techniques, quantitative data analysis
rigorously processes and interprets numeric data to draw meaningful conclusions. Within
the realm of quantitative research, meticulously crafted research designs dictate how data
will be collected and analyzed. These designs often incorporate methods such as
experiments and surveys, meticulously structured to ensure accuracy, reliability, and
generalizability of findings. By providing quantifiable evidence and empirical support,
guantitative research underpins informed decision-making, facilitates evidence-based
practice, and advances knowledge across a countless of disciplines.The purpose of
quantitative research is to generate knowledge and enhance understanding of the social
world. Social scientists, including communication researchers, use quantitative methods to
observe phenomena and occurrences that impact individuals. This research approach

focuses on studying people and is employed to gain insights into specific groups, known as
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sample populations. Through scientific inquiry, quantitative research utilizes data that are

observed or measured to address questions related to the sample population™.

4.3.2 Qualitative Research

Unlike quantitative research where the information is collected in the form of number, in
qualitative research data is collected in the text form. Denzin and Lincoln (2005) provide a
broad definition of qualitative research as follows: "Qualitative research is a situated
activity that places the observer within the world. It involves a set of interpretive and
material practices that render the world visible. These practices transform the world into a
series of representations, such as field notes, interviews, conversations, photographs,
recordings, and memos. Qualitative researchers employ a naturalistic approach, studying
phenomena in their natural settings and striving to understand and interpret them based on
the meanings that individuals attribute to them.” In the health care sector most of the
qualitative research is based on interviews with stakeholders to develop understanding of a
phenomenon which is mostly descriptive in nature. Another definition of qualitative
research is given by Stewart and Filice de Barros in 2017. As per their definition— “In
qualitative research, data is collected to get in depth understanding (insight) of the
underlying reasons, opinions, and motivations from subjects (study participants’) point of
view”.

In this research data is collected at a cognitive level to explore the experience of the
participants. It is constructive in nature in social science. Thus the purpose of this research
work to understand the phenomena. Hence choice of qualitative methods should depend on

the purpose and theoretical approach adopted to understand the research®?.,

4.4 Data Collection and Results

Mixed methods research was adopted for data collection and analysis. For this,20

participants of are selected purposively as study participants. Data was collected from
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January 2023 to June 2023 from the cardiology ward in selected hospital, Kolkata. Data
collection was completed in two phases, which are described as follows:

In the 1st phase of data collection, quantitative data was collected by face to face interview
after taking consent from each participant. It was used to assess the demographic
characteristics as well as respondent’s satisfaction regarding hospital service during their
staying at hospital. Satisfaction data was collected on the basis of 5 dimensions, viz.
tangibility, reliability, responsiveness, assurance, and empathy. After that, data was
analyzed by using descriptive statistics, frequency and percentage for demographic
representation and for satisfaction measurement frequency, percentage, mean, standard
deviation and Gap analysis were used.

In the 2nd phase of data collection, qualitative data was collected by telephonic in-depth
interview (IDI) of consenting participants. This qualitative strand of the study was
conducted to explore the areas of dissatisfaction from health services. Whole conversation
was recorded for coding the verbatim. Coding is the basic activity undertaken in qualitative
data analysis. It was done to identify of words, sentences of verbatim which was relevant
for research question. Then coding was marking such similar segments of data across
several transcripts of audio and descriptive sentences. Repeated cycle of coding or level of
coding was done. This phase may ignore the content which is not relevant to research
question. After that, data was entered in to Microsoft word and analyzed manually by using
colored marked pen for thematic approach where different themes are generated. Total
process was placed through convergent parallel design (Fig.11) Then the appropriate
themes are placed for data integration'’13(Table 11).Here, qualitative and quantitative
findings are separately generated (Table 12) and then inference can be made on the basis of
comparing findings.
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Quantitative data

Quantitative data

VN

collection analysis
Compare _| Interpretation
two data sets data
Qualitative data Quantitative data
collection analysis
Fig.11: Convergent parallel design
Table 9: Description of demographic data n=20

Variables Frequency %
Age(yrs)
35-50 3 15
51-65 9 45
66-80 8 40
Gender
Male 13 65
Female 7 35
Religion
Hindu 17 85
Muslim 3 15
Marrital status
Married 17 85
Unmarried 2 10
Widow 1 5
Education
No formal 1 5
Primary 9 45
Secondary 5 25
Higher Secondary 4 20
Diploma and 1 5
Above graduation 0 0
Residence
Rural 10 50
Urban 10 50
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Contd. Table 9: Description of demographic data

Variables Frequency %
Type of family
Nuclear 10 50
Joint 10 50
No. Of family members
<10 14 70
>10 6 30
Socio-economic status
Class I(Upper class) 1 5
Class Il 2 10
Class I11(Middle class) 3 15
Class IV (Lower middle class) 7 35
Class V(Lower Class) 7 35
Occupation
Business 7 35
Farmer 2 10
House wife 5 25
Labour 3 15
Unemployed 2 10
Retired 1 5
Service 1 5

Table 9 depicts that majority of the participants are male (65%) and 45% participants
belong to the age group of 51-65yrs whereas only 15% participants are with the age group
of 35-5-yrs.

It also reveals that there are 85% hindu participants and only 15% are muslim. On the
other hand, there are mixed category of residence of participants i.e. rural (50%) and
urban (50%) and same findings are shows in type of family, i.e. 50% nuclear and 50%
belongs to joint family. Majority i.e. 70% are having total number of family member in
<10.There are more married participants (85%) compared to widow i.e. 5%. Majority of
the participants (45%) are having primary education and only 5% participants having
diploma/graduation.
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As per B.G.Prasad scale, 20 participants are distributed as per their economic classes.
There are 35% participants under lower middle class and 35% are in lower class. Only 5%
participants belongto upper income group.

On the other hand, distribution of occupation is varied like 35% are doing business and

25%, participants are house wife.

Table 10: Level of Patient satisfaction of the participants

n=138
Score: level of Grading Frequency %
satisfaction
> 80(mean + SD Highly satisfied
( ) Iy 21 15.22
80-60 Satisfied
97 70.29
<60(mean - SD) Low satisfied
20 14.49

It is stated that overall scores of participants have been estimated on the basis of mean and
SD. Three level of satisfaction are considered as 1) highly satisfied (score>mean+SD), low
satisfied (score<mean-SD) and satisfied (i.e. area between meanSD).

Table 10 describes that majority i.e.70.29% among 138 patients are satisfied and only
15.22% are highly satisfied.
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Table 11: Findings of thematic analysis n=20
Sl.No Mean Male | Female
Codes Categories with frequency Theme Age
() ()
(Yrs)
1 Arrangement of ward is good Insid d 13 65.08 9 A
2 Ward cleanliness is satisfactory nside ward arrangement (13) Physical setup of '
3 More toilet arrangement is require o cardiology ward
4 Cross ventilation is good Pattern of ventilation (8) 58.63 4 4
5 Shorter/ not so much waiting time TR
_— J Duration of waiting time (17) Waitingtime in | g5 15 | 13 4
6 Longer waiting time OPD
7 language barrier is present i oot
guag 1S Pre _ Nurses communication 6033 | o 6
8 Purpose of medicine is not explained regarding treatment (15)
9 Few nurses communication is not so
good _ _ Therapeutic
10 Not clear explanation about operation Limited communication communication, 6145 ; 6
11 Nurses give medicines on time regarding disease process.(11) treatment regimen '
12 Discharge advice is not explained and behavior
13 Dressing of PPI side is explained
14 Doctors behavior is accepted Behavior of staff (15 616 10 .
15 Rough behavior of other supporting staff enavior of staff (15) '
16 Nominal treatment cost Total treatment cost is less (11) Cost of 63.36 8 3
17 Operation cost is limited Operation is cost-effective (9) hospitalization 61 5 4
18 Satisfied from nurses and 6239 | 11 7
Nurses and doctors service is satisfactory | doctors(18) . . . '
— Patient Satisfaction
19 Satisfied treatment as per cost 61.23 8 5
Treatment regimens are also satisfactory | (13) '
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Through thematic exploration, it is evident that participants prioritize several key aspects
within their healthcare experience. Chief among these concerns is the physical setup of the
cardiology ward, highlighting the importance of a comfortable and conducive environment
for healing. Among 20 participants, majority, i.e. 13 participants has given their positive
opinion regarding inside of Ward arrangement. This means that most of them are satisfied
about physical set-up of Cardiology Ward. Additionally, waiting times in the outpatient
department (OPD) emerge as a significant issue needing improvement. On the other hand,
therapeutic communication, treatment regimens, and provider behaviour also stand out,
underlining the necessity for clear and empathetic communication between healthcare
providers and patients. Lastly, the cost of hospital services is a major concern for
participants, though it is generally accepted. Despite these challenges, participants express
a high level of satisfaction with the overall hospital services, appreciating the quality of
care and support they receive!’,

On the other hand, most of the participants are above 60 years old, with only a few just
under 60 years of age. This suggests that their perceptions regarding the services they
received have a certain depth, as they are experienced and likely have encountered various
healthcare services over their lifetime. Additionally, the participant group comprised a mix
of both female and male patients, providing a diverse perspective on the quality of care and
patient satisfaction for pacemaker recipients. This demographic insight underscores the
importance of addressing the specific needs and expectations of an older, gender-diverse

patient population to enhance their overall healthcare experience and satisfaction.
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Tablel12: Findings of qualitative exploration through joint display

inzgrriltéve Qualitative Findings Qlllz?gélitr?ggve Inferences
CONFIRMATION
PM patient had good | In this area The PM patients are satisfied in
experience in terms overall perceived this attribute, related to
of arrangement of score is 3.38+ 1.26, | Ward environment.
ward, ward whereas the overall
cleanliness and expected score is
presence of across 2.69+1.62
ventilation
But only 11 out of 20 | Not identified in
o PM patients quantitative study

Tangibility observation is that
more number of toilet | [ 7
arrangement is
required
PM patient perceived | Mean perception Hospital service has
that the waiting time | (waiting time) is negative impact on waiting
in OPD is quite high | 2.22+1.56 and time during OPD visit

expectation is
2.62+3.68

Overall explanation Mean perception is DISCORDANCE
and therapeutic higher (3.39£0.89) More than 80% PM
communication by than mean patients were below
the primary caregiver | expectation secondary level. Hence,
was not (2.83+0.85) they did not able to receive
understandable. all the instructions

Reliability properly. On the other

hand, due to hug load of
patients the health
personnel explained
briefly regarding
treatments and disease
process.
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Contd. Table12: Findings of qualitative exploration through joint display

Descriptive
Theme

Qualitative Findings

Quantitative
Findings

Inferences

Responsiveness

Most of the patients
shared positive views
about their interaction
with health-
personnel. They
received satisfactory
service through night
time specially for
management of pain
after PPI

Mean perception
(2.81+1.33) is higher
and dispersed than
mean expectation

CONFIRMATION

Both Qualitative and
Quantitative data supports
each other’s in this area

Patients don't have
that much expectation

In this area,
expectation score

CONFIRMATION

Evaluation of patients

Assurance regarding behaviour, | (2.83+0.88) is less opinion (Qualitative data)
etiquettes of care than perception and findings at
providers. But they score, i.e. 4.13+0.83 | quantitative value promote
are overwhelmed by each other
their action of care.
Patients are eager to | Expectation = DISCORDANCE
get compassionate 2.44+0.94 Description of treatment
care during hospital Perception = protocol, disease process is
stay. Nurses and 1.87+1.05 the art in nursing but it is
doctors feed their lacking in public hospital.
duty empathically as For this, nurses and
per patient’s doctors are not responsible
perception. But always. The hospital
Empathy patient's expectation management must be

in this area was high.

aware to bridge the gap
between number of patient
and that of recruitment of
doctors and nurses.
Furthermore, it is true that
empathy is the keyword
for comprehensive
treatment of any kind of
patient.
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From qualitative joint display it has been concluded that there is two confirmed and two
discordant inferences. The confirmed inferences (Tangibility, Responsiveness, Assurance)
were those in which quantitative and qualitative data were consistent with each other,
whereas discordance inference (Reliability, Empathy) resulted due to inconsistency of
qualitative and quantitative data. The discordance findings were identified when
participants in the qualitative strand offered more negative and mixed views about in depth
interview!’,

Formulation of null hypothesis: There is no association with patient satisfaction and

selected variables among PPI patients at 0.05 level of significance

Table 13: Association between Selected Variable and Patient’s Satisfaction
n=138

Demographic variables Level of satisfaction

below medium above medium Chi sg/yates score  p value  df

Gender 0.004 0.949
Male 44 40 2
Female 28 26

Age(yrs)

35-63 35 37 0.766 0381 6
64-92 37 29

Education

Below Secondary 57 57 1.241 0265 1
Above Secondary 15 9

Economic class

less than equal to middle class 54 53 0.556 0456 1
above middle class 18 13

Occupation 0.002 0.964
Non Service 33 30 1
Service 39 36

It is found from Table 13 that Ho is accepted and research hypothesis is rejected, that
means there is no association present with patient satisfaction and selected variables on the

basis of chi square values and p values at 0.05 level of significance.
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4.5 Conclusion

This chapter deals with the assessment of patient satisfaction through mixed-method
analysis. From the findings, it is clear that the majority of participants, 70.29%, are
satisfied with the services provided. The important themes identified from the thematic
analysis include the cost of hospitalization, therapeutic communication, treatment regimen
and behaviour, waiting times in the outpatient department (OPD), and the physical setup of
the cardiology ward. The vital point of this chapter is the joint display, which allows us to
conclude that experienced participants, particularly those above 60 years of age, are
generally satisfied with the hospital services. This comprehensive assessment highlights the
areas of strength and the aspects needing improvement, providing valuable insights for

enhancing patient satisfaction in the future.

82



Chapter 5: Indoor Air Quality and
Respiratory Deposition Dose

5.1 Introduction

Clean, fresh air is essential for maintaining good indoor air quality (IAQ) in all buildings,
but it is especially crucial for hospitals and other healthcare facilities!’®. There are some
harmful pollutants inside buildings include carbon monoxide (CO), volatileorganic
compounds (VOCs), particulate matter (PM), aerosol, biological pollutants, and others are
responsible for air pollution.

Indoor air conditions contribute greatly to human wellbeing, as most people spendaround
90% of their time indoors, mainly at home or in the workplace. According to the
Environmental Protection Agency (EPA), indoor air quality (IAQ) refers to the air quality
within and around buildings and structures, with particular emphasis on the health and
comfort of the occupants. This indoor air may be polluted in adverse environment.
According to the WHO, indoor air pollution (IAP) is responsible for the deaths of 3.8
millionpeopleannually.IAP compositions significantly depending on sources, emission
rates, and ventilationconditions. A staggering statistic reveals that 3.7 million premature
deaths can be attributed to air pollution, indicating the severity of the problem. Premature
deaths, occurring before the average life expectancy, are a distressing consequence of the
impact of air pollution’’. The main parameters for evaluation of IAQ include
pollutantconcentrations, thermal conditions (temperature, airflow, and relative humidity),
light, and noise.

Conversely, the concentration of outdoor pollutants can increase and be transported indoors
through ventilation systems. Daily human activities contribute to indoor air pollution (IAP)
by releasing waste gases, tobacco smoke, pesticides, solvents, cleaning agents, particulates,

dust, mold, fibers, and allergens. Additionally, indoor environments can foster the growth
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of various microorganisms and pests, including mold, fungi, pollen, spores, bacteria,
viruses, and insects such as dust mites and cockroaches. Combustion sources and cooking
activities further contribute to indoor air pollution by emitting carbon dioxide (CO>),
sulphur dioxide (SO2), carbon monoxide (CO), nitrogen dioxide (NO2), and particulate
matter (PM)*78,

Indoor air quality (IAQ) in hospitals is uniquely complex and differs significantly from that
in residential and occupational environments. In addition to pollutants originating from
within the hospital, contaminated airflow from outside can further degrade 1AQ. Thus,
maintaining high air quality is crucial not only for patient health but also for the well-being
and efficiency of hospital staff, an aspect that is often overlooked!’®.Generally, exposure to
particulate matter (PM) adversely affects human health and causes seven million deaths per
year'®, Fossil fuel burning, industrial emission, fungal spore, pollen are significant
contributor to PM pollution in both indoor and outdoor environments®®, Patient care
activities such as nebulization treatments, wound care, can generate airborne particles such
as skin flakes and shed hair. Dust from aging ceilings, walls, and flooring can become
airborne, specially during maintenance activities or regular renovation work. Construction
materials used for renovations may also generate PM*®2. Beside this, Outdoor PM can enter
buildings through open doors and windows and once outdoor PM enters, it deposits and
accumulates as indoors dust. Official works of health sectors are also using laser printer
which generate PM in indoor environment. Epidemiological studies have reported
associations between PM exposure and a higher risk of cardiovascular morbidity and
mortality'®3. Other than PM, air born microbes (fungi, bacteria and viruses) are also present
in hospital environment. Bacterial, viral and fungal infections are frequently acquired via
inhalation, among them pulmonary aspergillosis and pneumocystosis still represent high
disease burden'®. for admitted patient and hospital staff. Both PM concentration and
airborne microbial loads for indoor air quality monitoring and control in hospitals is
currently a necessary and integral part of prevention strategies against hospital-acquired
infections8518,

Bio aerosols are universal, highly variable, complex, natural or man-made in origin. The air
inhaled by people is abundantly populated with microorganisms which are also called bio

aerosols. It is airborne particles that are living bacteria, viruses and fungi. Infectious
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aerosols tend to be extremely small (less than 5um) and therefore they remain suspended
and viable in the air stream over long periods of time. As a result, there is a extremely high
risk of airborne infection in confined places®’. In hospitals, the presence of bio aerosols
can compromise normal activities. The impact of bio-aerosols on indoor air quality is
substantial, contributing to approximately 5 to 34% of indoor air pollution®, The presence
of bio-aerosols in indoor environments can pose health risks, as exposure to microbial
elements has been associated with respiratory issues, allergies, and other adverse health
effects.

PM10, a major air pollutant composed of both solid and liquid particles suspended in the
air, is respirable and can penetrate deeply into the respiratory system. The concentration
and toxicity of PM10 particles are influenced by their composition, shape, size, the
presence of other pollutants, and prevailing meteorological conditions!®, PM10 poses a
threat to all forms of life and serves as a key indicator of air pollution. Since the onset of
industrialization, PM10 has emerged as a significant pollutant in urban, suburban, and even
rural and remote areas worldwide. Many urban centers have PM10 levels that exceed the
standards set by the World Health Organization (WHO) and national regulations (WHO
2016). The elevated concentration of pollutants such as PM2.5 will affect substantially
more people in megacities than in rural regions.

Effective ventilation and air quality management are crucial in mitigating these risks and
maintaining a safe healthcare environment. Hospital buildings may be regarded as dynamic
environments affected by season, weather conditions, indoor ventilation system design and
operation, intrusion of moisture, outdoor microbial load and the number of occupants,
visitors and human activities. These factors may be associated with conditions for
microbial growth. Achieving satisfactory 1AQ in hospitals is thus a challenge for health
care professionals, hospital managers and engineers. Studies conducted in countries like
Pakistan, Iran, and Turkey have shown that bio aerosols can enter the body through
ingestion and consumption, influencing human well-being!®. According to different
research conducted in Finnish hospitals, poor 1AQ has a particularly negative effect on
employees of the hospital, though the study did not focus on the risk of health hazards for
patient, visitors, staff. The health quality of all people attached with hospital is necessary

for proper management of hospital indoor environment®*,
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Therefore, the study aims to assess the PM10, PM2.5, NOx, SOx, and microbial load at
three wards of a city hospitals of the densely populated and highly polluted megacity
Kolkata, India, with emphasis on the indoor climatic condition of the hospitals with
seasonal variations. Using the data, respiratory deposition dose (RDD) will be determined
which may suggest patient wise management priorities for hospital management. This is
the first study in a hospital of tropical country and the results will be beneficial for
policymakers in developing the indoor air quality guidelines and designing management

frameworks of the hospital indoor environment, especially in developing countries.

5.2 Methodology

The present study was conducted to monitor both air quality and bio aerosol concentration
at three different cardiology wards in a selected hospital Kolkata. Data on PM2.5, PM10,
Sox, NOxand bio aerosols were collected in three seasons. The description of the respective

sampling locations is displayed in Fig 12 and Table 14.
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Fig 12: Location of city hospital and nearby roadways
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Tablel4: Characteristics of hospital environment

Name of | No.of | No.of others | Areaofward | No.oftotal | Type of
ward | patient | members windows | ventilation
open
Male 1 41 10 40*35*15 ft. 9
Male 2 15 10 17*35*15 ft. 6 Natural
Female 41 15 40*35*15 ft. 9

5.2.1 Measurement of Air Quality and Bio-aerosol Concentration

The measurement of PM 2.5 and PM10 were performed by using Temtop 200 air quality
monitor (Fig.13), handheld monitor able to measure PM2.5, PM10, carbon dioxide, and
formaldehyde and temperature and humidity. The instrument was kept on a height
approximately 1meter from the ground. This device is running on the principle of laser
technology detecting the particulate matters®2.SOx and NOx was measured according to
West-Gacke method and Jackob and Hocheiser modified method respectively'®. The
impinge samples were kept in ice boxes and analyzed spectrophotometrically (model LT-
291). Here Envirotech Handy Sampler APM 821 was used to measure sample SOy, and
NOx (Fig.14)

Fig. 13: Temtop 200
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Fig. 14: Envirotech Handy Sampler APM 821

The Andersen two-stage viable (microbial) particle sampler (2-STG) was developed for
monitoring bioaerosols.(Fig.15) It is a multi-orifice, cascade impactor with 400 holes per
stage, drawing air at a flow rate of 28.3 L min-1. The different stages separate the airborne
particles in size fractions'®. For this study air sampling was done on Rose Bengal Agar
Medium (HiMedia, Mumbai, India) at one meter height from the ground. The sampler was
operated for fifteen minutes at the site in duplicate and an average was taken. The level of
airborne fungal spores is usually expressed in terms of colony forming unit per cubic meter
(CFU/m®). For this atmosphere CFU/m?is calculated by using equation given by with some
modification. Colony forming unit per cubic meter (CFU/m3) is calculated from the

following equation:

Colony Forming Unit (CFU) = %GFU/ms’

Where P is the number of colonies counted on the sample plate after correction by
using positive hole conversion table provided by Andersen (1958), T is the duration of the
test in min (10min.), and R is the air-sampling rate in Liters/min (28.3 L min-1)1%
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Fig. 15: Anderson’s two stage air sampler

In this study, the water from an oxygen humidifier was collected in a sterile container to
examine its bacterial content. To isolate the bacteria present, Mueller Hinton (MH) agar
media was used in petri dishes. After the collection of the water sample,100ul was spread
evenly over the surface of the MH agar plates. These plates were then incubated for a
period of 24 hours at an 37°C temperature conducive for bacterial growth.

Following the incubation period, the plates were observed inside the laminar airflow to
facilitate a sterile environment and to prevent any external contamination. The colonies that
developed on the agar surface were counted to estimate the bacterial population present in

the water sample®®.

5.2.2 Estimation of RDDs

The RDD values are calculated using Equation (ii), which is mentioned below. The
calculation

is adopted from the International Commission on Radiological Protection (ICRP; 1994) as
well as from previous studies®’.

RDD of PM (size, i; in pg/min) = (VT X f) x DFi X PMi -------- (i)

where VT is the tidal volume (m3/breath), f denotes breathing frequency (breaths /minute),
and DFi is the deposition fraction of a size fraction ‘i’ is the diameter for PM2sis 2.5 pm
and PMyo it is 10 pm PM; = Mass concentration in different size ranges. The DF for total

deposition was calculated using Eq. (iii), given by Hinds!98199.200,201,202.
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0.911 0.943

DF =1IF (0.058 + 1+exp(4.77+1.485 Indp) + 1+exp(0.508-2.585 lndp))

1 .
IF=1- OS(W) (lV)

IF is the inhalable fraction used by the ICRP model, and the VT and f values adopted in
thisresearch is primarily determined by a person’'s physical activity and gender (Hinds,
1999). The different tidal volumes and breathing frequencies used in the calculations are

shown in TableS1 (Appendix)
5.3 Results and Discussion

The study has been initiated for assessing indoor air quality data (Fig.19,20,21 and Table
17) of three wards of cardiology unit of a city hospital having tropical climate. The city
Kolkata is thickly populated?®and highly polluted?®* metropolis and capital of State West
Bengal India, where millions of people come daily for their work and also use the public
health care system available in state managed hospital. The present studied hospital is
actually catered near about 20 Lakhs patient at outdoor patient department (OPD) in a
particular year®®,

The present study was conducted to assess seasonal variations in air quality and bioaerosol
levels. The findings indicate minimal variation in CO: concentration (Fig.16), with the
highest level recorded at 661.92 pg/m?® in male 2 during the summer season. The highest
temperature was observed in the summer season, reaching 90°F (Fig.17).The highest
humidity level, 90 pg/m?, was recorded in the monsoon season (Fig.18). Conversely, there
was no significant seasonal variation in aldehyde concentration, which remained
consistently low (Table 16).

The highest concentration of PM 2.5 was focused at summer in female ward followed by
male 1 and male 2. The values are measured as 42.82, 34.78, and 22.88 ug/m? respectively.
In the monsoon season, the lowest concentration of PM 2.5 (8.63 pg/m®) was observed in
the female ward, contrasting with other seasons. In winter highest concentration of PM 2.5
has been observed in male 2 ward followed by male 1 and female ward as shown in Fig19.

90



IAQ & RDD

It is observedthat all the data in relation to PM 2.5 are higher than the recommended
standard level of PM 2.5 by WHO i.e. 5 pg/m3.These calculated highest values are seen in
summer season and lowest values were observed in winter season. It is known that when
the air near the ground is warm(summer) it moves upwards taking with the anthropogenic
pollutants from industry, transportation etc. whereas in the winter the air near the earth
surface is much cooler so the atmospheric turbulence is lower, causing lower dispersion of
pollutants'® This can be explained that the studied ward of the city hospital has well
ventilation facilities (Table 14 and Fig. 12) and there were no HAVC air filter that can
eliminate the PM coming from ambient environment. The ambient environment is polluted
and pollution varies seasonally with meteorological parameter®.

The same trend has been observed in case of concentration of PM 10. The highest
concentration of PM 10 was focused at summer in female ward followed by male 1 and
male 2 i.e. 65.23, 53.37, and 34.42ug/m? respectively. In the monsoon season, the lowest
concentration of PM10 (13.54 pug/m®) was observed, unlike in other seasons. In winter
highest level of PM 10 was observed in male 2 ward followed by male 1 and female ward
as shown in Fig.20. The concentration of PM 10 in summer was higher than the
recommended standard level of PM 10 by WHO i.e. 39ug/m3and rest of the value were
lower than standard.

The variation in PM concentration between the three wards can be explained by activities
that take place inside the hospital, such as routine dusting and floor cleaning, as well as the
room's location in relation to traffic. The studied ward of the hospital is naturally ventilated
and located almost center of the city, where lots of traffic congestion takes place. It is well
established that, an area near a road, the air inside naturally ventilated buildings are more
contaminated than the outside air?®. The seasonal variation in pollutant concentration
among male and female ward can be explained that during summer the wind direction from
south west to north east, whereas at winter it comes from north west to south east direction.
At summer specially all the windows of female and male ward usually open and the
position of the female ward is southern direction, which encourage the entry of pollutant
more than the male ward (Fig.12). Both in monsoon and winter most of the windows were
closed during the sampling period which probably the cause of decreasing pollutant load
(Fig.19,20).
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The SOx concentration (17.36pg/m®) in the hospital indoor environment in summer season
(Fig.21) probably because of biomass or garbage burning in around the city hospital.
Previous investigation has helped to established the idea that, elevated concentration of
SOx where combustion derived man made pollution contributing about 60 % of fine
particles at Kolkata followed by transportation sector (from vehicular emissions), coal base
industries, food stall and open biomass burning?®. The higher NOx concentration at winter
was probably due to atmospheric inversion frequently found at city Kolkata.

The data of total microbial load assessed in this study specially in male 2 and female ward
during monsoon (1254 CFU/m®) was quite high (Table 17), which is because of higher
relative humidity level in Kolkata (ranging 60-92%).It was clearly depicted that the
concentration of bio aerosol are quite higher throughout the year compare to the standard
set by WHO is 500 CFU/m3

Usually, the window of those wards was closed during our sampling and the air movement
was very less. The dampness in the indoor air encourages the growth of air borne bacterial
particles, fungal spores, and hyphae (Fig. 22,23,24), which enter into the lung and infect
the patient, healthcare providers and hospital staff and they supposed to be susceptible to
respiratory tract infection, particularly during the winter and monsoon seasons. In the
present study, moreover, we examined the water, present in the humidifier connected to
oxygen cylinder, were also contaminated with bacteria (Fig.25). This incidence can be
considered as direct contamination (DC. This particular DC, however, not harms the care
givers, staff of the hospital rather the patient is much more vulnerable to their respiratory

illness’.

The RDD data taken from the patient of summer season had evidence to deposit more
particulate matter than other two seasons (Fig. 26,27). The box whisker distribution of both
RDDpm10o and RDD pm25 indicated the lowest particulate deposition rate at winter followed
by monsoon and summer. The RDD depends on the VT and f of the equation (ii) and
patient record (Appendix)informed that VT and f did not vary so much for the PPI patient
in the particular hospital. The mean value of VT for male and female was 0.69+0.25 and
0.46x0.24ml/Kg respectively and the f values varied 16+2 and 133 (beat/min) for male
and female respectively (Table S2).
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Table: 15 WHO reference of air pollutants

Pollutants Concentration-WHO standard
CO; 1800 pg/m3
PM 2.5 5 ug/m?®
PM 10 39 ug/m3
NO- 40 pg/m?®
SO, 20 ug/m?®
Bio aerosol 500 CFU
co,
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Table 16: Concentration of aldehyde
Summer Monsoon Winter
Male 1 0.033+0.11 0.001:+0.000 0.001+0.000
Male2 0.0012+0.0005 0.001+0.000 0.014+0.002
Female 0.001+0.0004 0.004+0.005 0.004+.0.005
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Fig. 19: Concentration of PM 2.5
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Table 17: Bio aerosol concentration (CFU)

Season Ward CFU/m3
Male 1 172
Summer (May) Male 2 252
Female 03
Male 1 429
Monsoon (July) Male 2 804
Female 1254
Male 1 436
Winter (Nov) Male 2 829
Female 778
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Fig. 23: Colonies in monsoon Fig. 24: Colonies in winter
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Fig.25: Colonies in Humidifier water
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5.4 Proposed Process for IAQ Improvement

To address the impact of indoor air pollution (IAP) on both patients and caregivers and

improve service quality and patient satisfaction, policymakers and administrators can adopt

the following proposed process (Fig.28)

In input section, indoor air quality is considered in which the data is generated to reveal the

seasonal variation of air pollutant including bio aerosol. Variation of the same is influenced
by the outdoor air quality and ventilation of the ward. To clarify the input section, a few

activities are incorporated in process section. By focusing on these inputs, policymakers

and administrators can gain a comprehensive understanding of the current state of indoor
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air quality within the healthcare facility and identify areas where intervention is needed to

improve 1AQ and promote the health and well-being of patients and care providers.

PROCESS OUTPUT

INPUT +Regular monitoring of indoor air quality *Prevent health
*Indoor » Spotting the sources risk
ar s Regular health assessment +Reduce hospital

quality « Identify gap on the basis of IAQ standard staying
+Develop control and improvement strategy of IAQ (Hand hygiene, «Improve health
environmental hygiene, use of PPE, screening of patient) service quality
«Health and environmental audit «Increase patient
« Implementation of new strategy satisfaction

*Education and traning for staff
«Scientific research

Fig.28: Process for IAQ improvement

In the next section, different processes are to be performed for achieving the best
outcometo reduce hospital acquired infections.Regular monitoring of 1AQ is essential in
healthcare settings to ensure that the patients and staffs can breathe safe and healthy air.
This involves continuous assessment and measurement of various chemical pollutants and
contaminants present in the indoor environment such as particulate matter, SOz, NO2,
CO., volatile organic compounds. Moreover, air born biological particles such as bacteria,
fungican cause respiratory infections, severe headache, muscle ache, blurred vision etc.
Researcher has observed that there is limited evidence of IAQ monitoring in cardiology
wards. That is why there is a lacking to find out any deviations w.r.t. acceptable standards
and take appropriate actions to mitigate potential health risks.Spotting the sources of
indoor air pollution is crucial for effective mitigation efforts. Healthcare facilities must
identify and address the specific sources of indoor air pollutants, which may include
emissions from medical equipment, cleaning products, or building materials of
surrounding area. In the current situation, several sources of indoor air quality (IAQ)
issues have been observed. These include open dust bins, inadequate toilet facilities,
accumulation of dust on windows, fans, and furniture, presence of insects within wards,

unclean humidifier water, and occasional lapses in hand hygiene practices. Moreover,
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Fig.24 illustrates that in cardiology ward the average growth of microbes in oxygen
humidifier water is 2.74*10* CFU/ml which is notably high. When oxygen sources are
used microbes may enter the lung through respiration. Specially, those patient receiving
nebulization through bronchodilator are prone to develop respiratory infection through
humidifier water. Hence each of the above mentioned factors contributes to the potential
spread of airborne contaminants and pathogens and hence increasing the risk of infections
among patients and healthcare workers. It may also affect patient satisfaction and health
care service. On the other hand, regular health assessments for both patients and staff are
essential for detecting any adverse effects related to exposure to indoor air pollution.
These assessments typically involve daily physical examinations, including monitoring
blood pressure, temperature, pulse, and conducting lung auscultation to evaluate any signs
of respiratory issues. By regularly monitoring these vital health indicators, healthcare
professionals can promptly identify if any potential health concerns arising from exposure
to indoor air pollutants. Early detection allows for timely intervention and appropriate
management, helping to mitigate the risk of respiratory problems and other health issues
associated with poor indoor air quality.Developing a comprehensive control and
improvement strategy for 1AQ is essential for mitigating indoor air pollution and
promoting a pollution free healthy environment. This may also include measures such as
promoting hand hygiene, enhancing environmental cleanliness, using personal protective
equipment, and implementing screening protocols for patients. By addressing these
factors, healthcare facilities can minimize the risk of indoor air pollution and improve the
overall quality of care provided.Irrespective of all these precautions, health and
environmental audits may help to assess the effectiveness of implemented control
measures and identify areas for further improvement.Afterthat the implementation
ofstrategies for IAQ improvement is critical for explaining policy into action. By
effectively executing planned interventions and protocols, healthcare facilities can
achieve measurable improvements in indoor air quality and enhance patient and staff
satisfaction.Another important area is education and training for staff. There is some
occasional training program in hospital on various topic to educate staff. But integrating
education about indoor air quality (IAQ) into training programs are lacking which can

greatly enhance staff awareness and understanding of the potential health risks associated
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with poor airquality.It ensures the successful implementation of IAQ improvement
strategies.By investing in research initiatives, healthcare facilities can contribute to the
development of evidence-based strategies for IAQ management and future policy and
decisions can be aimed at promoting a healthier indoor environment

Implementing the recommended protocols has led to a significant reduction in overall
health risks for both patients and healthcare professionals, as depicted in the outcome
section of Fig.28. This suggests an improvement in overall health quality, leading to
greater patient satisfaction. With lower levels of airborne particles and bioaerosols,
coupled with enhanced ventilation and cleanliness measures, the hospital environment
becomes safer and more conducive to healing. As a result, patients experience improved

outcomes and are more likely to feel satisfied with the care they receive.

5.5 Conclusion

The present study examines IAQ concerning the concentration of PM 2.5, PM 10, SOy,
and NO- in cardiology wards, at selected hospital, Kolkata. Findings reveal that PM 2.5
concentrations consistently exceed WHO standards across all seasons, while PM 10
levels surpass the standard only during summer. Additionally, seasonal bioaerosol levels
range from 172-1254 CFU/m3. In response, a new and comprehensive IAQ improvement
strategy is proposed to enhance overall environmental health and service quality.
Implementation of this strategy is anticipated to foster satisfaction among patients and
healthcare providers by creating a more comfortable indoor environment.

The similar kinds of study may be conducted to other hospitals and residential buildings
at Kolkata so that a data base with respect to the above-mentioned pollutants may be
developed. The data base, as developed, will be useful to minimize effect of said
pollutants. Moreover, it can act as reference of IAQ research in other regions and

countries.
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Chapter 6: Conclusion, Discussion and
Future Scope

6.1 Introduction

The research work undertaken to address several issues on health service quality, patient
satisfaction and air quality assessment. The main focus of this research is to study the
hospital service performance where patients are the main customer of hospital. To explore
this, researcher adopted a mixed method analysis and find out the lacuna. Not only that
environmental factors may play a significant role on health. Indoor air quality assessment is
performed to address those factors. This chapter summarizes the findings and conclusions
of research work undertaken. Also, mentioned in this chapter are the specific contributions

of the research work and the areas wherein future research work needs to be carried out.

6.2 Major findings of study

Overall, need and background of the present study is mentioned as follows:

(i) In essence, the research in the field of hospital quality is needed mainly because of it is
primarily needed to ensure that healthcare facilities consistently provide safe, and
efficient and effectivecare to patients. By conducting rigorous research, healthcare
providers and policymakers can identify areas for improvement, implement evidence-
based practices, and ultimately enhance the overall quality of care delivered in
hospitals. This research helps in monitoring and improving patient outcomes, reducing
medical errors, enhancing patient safety, optimizing resource utilization,
benchmarking against industry standards, complying with regulations, and ultimately,
improving the overall patient experience within healthcare settings.

(if) To identify several shortcomings, a critical literature review was conducted to examine

existing models and methodologies related to quality of service, patient satisfaction,
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and ambient air quality. This process involved thoroughly analyzing previous research
and publications to pinpoint gaps, limitations, and areas where current approaches may
fall short in addressing these crucial aspects of healthcare delivery. Through this
review, researchers aim to uncover opportunities for improvement, refinement, and
development of more effective strategies that can enhance overall service quality,
improve patient satisfaction levels, and ensure optimal ambient air quality within

hospital environments.

(i) 1t is felt that comprehensive modelling of SERVQUAL by Parasuraman is having

relevant parameter to identify the existing services and gap. With the help of this
methodologies, researchers prepare a self-structured questionnaire. By interview
technique, it is applied for selected participants and finally is analysed by descriptive
and inferential statistics.

(iv) In view of the above- mentioned requirements, a mixed method model is adopted to

v)

assess pacemaker patient satisfaction. In this section, several findings are made like,
coding, thematic analysis, joint display and association between patient satisfaction
and their demographic profile. Thematic analysis provided insights into qualitative
aspects of satisfaction, while quantitative analysis is required to be allowed for
statistical validation and exploration of demographic influences. The joint display has
been facilitated a comprehensive presentation of findings, integrating qualitative
themes with quantitative results to offer a holistic view of factors impacting patient
satisfaction with pacemaker services.

Environmental effects are an essential component in relation to the hospital quality
service. In order to develop comprehensive methodologies, IAQ has been assessed
followed by estimation of respiratory deposition dose. This approach aims to
understand and mitigate the impact of indoor air pollutants on the health and well-

being of hospital occupants, thereby enhancing overall service quality.

In relation to the above-mentioned background, major findings are described in the

(i)

following sections:

The study's findings reveal several key demographic characteristics of 138
participants. The majority of the participants are male (60.87%), with a significant
proportion (42.03%) belonging to the age group of 51-65 years
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(if) The study's findings highlight the educational background of the participants, revealing

that the majority (32.61%) have attained secondary education. A significant portion of
the participants (28.99%) do not have any formal education, indicating a considerable
level of educational disparity.

(iii) The study's findings reveal that a notable portion of participants (31.88%) fall under

the lower middle class, while 30.43% belong to the middle class.

(iv) Among the 138 participants, the study finds that 26.8% are involved in business as

(v)

their occupation. The distribution of other occupations is relatively even, with 16%
being unemployed, 15.9% farmers, 12.32% service holders, 11.59% housewives, and
10.87% laborers. Only a small portion i.e. 6.52%, are retired. This distribution
highlights a diverse range of occupational backgrounds among the participants.

The study's findings on the perception and expectation of hospital services among
pacemaker patients reveal that the mean scores for perception and expectation are
close in the areas of tangibles and responsiveness. However, there is a significant
difference between perception and expectation in the areas of empathy (-0.57 + 1.24)
and reliability (0.56 + 1.03. The calculated t-values demonstrate that the difference
between the expectation and perception of pacemaker patients is statistically

significant (p < 0.00) across all quality dimensions.

(vi) The study identifies the importance of various variables in their contribution to the first

principal component (PC1). Variables with higher PC1 values and lower ranks have a
stronger influence on PC1, thereby having a greater impact on health services. The
analysis reveals that the assurance variables 1, 2, 3, and 5 (representing different
aspects of assurance) are the most relevant components contributing to hospital service
quality. These assurance variables are key factors in evaluating and improving the

overall quality of hospital services for pacemaker patients.

(vii)In mixed method analysis, among 20 participants, male is (65%), with 45% belonging

to the age group of 51-65 years. Educationally, 45% of participants have primary
education. According to the B.G. Prasad scale, 35% of participants fall into the lower
middle class, 35% into the lower class. In this study, three levels of satisfaction were
considered: highly satisfied (score > mean + SD), low satisfied (score < mean - SD),

and satisfied (scores between mean + SD). Table 8 reveals that the majority of patients
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(70.29%) are satisfied, while 15.22% are highly satisfied. This data is based on a
sample of 138 patients.

(viii)Through thematic exploration, it is evident that participants prioritize several key

aspects within their healthcare experience. Chief among these concerns is the physical
setup of the cardiology ward, highlighting the importance of a comfortable and
conducive environment for healing. Therapeutic communication, treatment regimens,
and provider behaviour also stand out, underlining the necessity for clear and
empathetic communication between healthcare providers and patients. Lastly, the cost
of hospital services is a major concern for participants, though it is generally accepted.
Despite these challenges, participants express a high level of satisfaction with the

overall hospital services, appreciating the quality of care and support they receive.

(ix) On the other hand, most of the participants are above 60 years old, with only a few just

(x)

under 60 years of age. This suggests that their perceptions regarding the services they
received have a certain depth, as they are experienced and likely have encountered
various healthcare services over their lifetime. Additionally, the participant group
comprised a mix of both female and male patients, providing a diverse perspective on
the quality of care and patient satisfaction for pacemaker recipients. This demographic
insight underscores the importance of addressing the specific needs and expectations
of an older, gender-diverse patient population to enhance their overall healthcare
experience and satisfaction.

The highest concentration of PM 2.5 was focused at summer in female ward followed
by male 1 and male 2. The values are measured as 42.82, 34.78, and 22.88 pg/m®
respectively. The same trend has been observed in case of concentration of PM 10. The
highest concentration of PM 10 was focused at summer in female ward followed by
male 1 and male 2 i.e. 65.23, 53.37, and 34.42ug/m? respectively. It is observed that all
the data in relation to PM 2.5 are higher than the recommended standard level of PM
2.5 by WHO i.e. 5 pg/m?,

(xi) The highest concentration of SO,was i.e.17.36 pg/m3in summer season, whereas in

same season the concentration of NO, was negligible
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(xii)In this present study it was estimated that the concentrations of bio-aerosols was
highest (1254 CFU/m?®) during monsoon in female ward followed by in winter (829
CFU/m?) and summer (252CFU/m?)

6.3 Discussion

The findings of the present study compared to some of previous studies need to be
analyzed for describing critical contributions. In view of this, a brief discussion on different

aspects of the present study is mentioned in the following sections.

6.3.1 Discussion with other study: Health service quality

In their cross-sectional study, Bahadori et al. (2014)%® investigated the quality of services
provided to patients with chronic kidney disease. Their demographic findings showed a
predominance of male participants (59.2%), with a majority (60.9%) being older than 45
years, and a low percentage (12.5%) having an academic degree. These demographic
characteristics align with those observed in the current study, where most participants are
male (60.87%), a significant portion (42.03%) falls within the 51-65 years age group, and
only 6.52% hold a diploma degree.

Regarding patient expectations and perceptions, Bahadori et al. reported negative gap
scores across all dimensions of service quality i.e. tangibility (-0.29 + 0.51), reliability (-
0.34 £ 0.35), responsiveness (-0.36 + 0.42), assurance (-0.42 + 0.42), and empathy (-0.52 +
0.48). Similarly, the present study also identifies a negative gap score, particularly in the
area of empathy (-0.57 £ 1.24).

L. T. Linimol and B. Chandrachoodan Nair (2016) highlighted in their study that the health
service gap scores were negative in the areas of reliability (-0.79), assurance (-1.33), and
empathy (-1.24), while positive gap scores were noted in tangibility (0.23) and
responsiveness (0.04).

In contrast, the present study shows positive gap scores in all areas except empathy, i.e.
tangibility (0.69 + 1.88), reliability (0.56 = 1.03), responsiveness (0.28 + 1.39), assurance
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(1.29 £ 1.04), and empathy (-0.57 £ 1.24). The commonality in the negative gap score for
empathy in both studies indicates that participants' expectations in this area consistently
exceed their perceptions of the service received.

These findings suggest that healthcare managers should prioritize improvements in
empathy, alongside other dimensions of service quality, to enhance patient satisfaction and

care outcomes.

6.3.2 Discussion with other study: Patient Satisfaction

Satish Kumar Saginela et al. conducted a study to assess the satisfaction levels of
outpatients attending outpatient departments, examining various facets of patient
satisfaction such as general satisfaction, communication, interpersonal Irelations,technical
quality, financial aspects, doctor consultation time, and accessibility and convenience.
Their findings indicated that patients who were generally satisfied and also satisfied with
accessibility and convenience rated their overall experience as very good. Those satisfied
with communication, technical quality, doctor consultation time, and financial aspects rated
their satisfaction as good. Meanwhile, patients satisfied with interpersonal relations rated
their overall satisfaction as fair. The study noted that only one patient expressed overall
poor satisfaction, and this outlier was excluded from the analysis®®.

In the present study, patient satisfaction was measured in terms of tangibility, reliability,
responsiveness, assurance, and empathy. These dimensions align with the components used
by Saginela et al., covering similar aspects of patient experience. The results of the current
study show that a significant majority of participants (70.29%) reported being satisfied,
with an additional 15.22% indicating they were highly satisfied. This comparison
underscores that both studies, despite using different terminologies and frameworks,
highlight the multifaceted nature of patient satisfaction and the importance of various
service quality aspects in achieving high levels of patient contentment.

Arvind Sharma, P. K. Kasar, and Richa Sharma conducted?® a study to assess patient
satisfaction with hospital services from the outpatient department, focusing on various
aspects of the patient experience. They reported that 78% of patients were satisfied with the

consultant's behavior, 64% were satisfied with the behavior of nurses and paramedical
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staff, and 84% were satisfied with the behavior of class 3 and class 4 workers.
Additionally, 47% of patients gave a good general remark over their hospital experience,
and 94% would recommend the hospital to friends and family. This study aligns with our
findings, as the interview questions in our research were based on similar areas described
by Sharma et al. The only difference lies in the way these aspects of patient satisfaction are
described. Despite the variation in description, both studies emphasize the importance of
various dimensions of patient interaction and service quality in determining overall patient

satisfaction.

6.3.3 Discussion with other study: Indoor air quality

AzraKenarkoohi conducted a study?!! to assess indoor air quality (IAQ) in different
Intensive Care Units (ICUs), finding that the levels of PM2.5 varied from 12.90 to 17.40
pg/m?, while the concentration of PM10 ranged from 22.93 to 41.37 pg/m>. In contrast, the
present study focused on the concentration of PM2.5 and PM10 across different seasons.
During summer, PM2.5 levels varied from 22.88 to 42.82 pg/m?, in monsoon from 8.63 to
14.58 pg/m?, and in winter from 8.65 to 25.56 ug/m?. The findings for PM10 showed that
in summer, concentrations ranged from 34.42 to 65.23 pg/m?, in monsoon from 1.13 to
21.92 pg/m?, and in winter from 13.58 to 39.31 pg/m?. These results indicate that while
Kenarkoohi's study reported relatively consistent levels of particulate matter within ICUs,
the present study demonstrates significant seasonal variation in PM2.5 and PM10
concentrations, with higher levels observed during summer and lower levels during the
monsoon season.

Santosh Kotgire conducted a study?!? on the bioaerosol assessment of indoor air in various
hospital wards, including medicine, ICU, NICU, surgery, and ENT, with samples taken in
the morning and evening. Specifically, in the Intensive Coronary Care Unit (ICCU), the
colony-forming units (CFU) were found to be 1048 CFU/m3 in the morning. In contrast,
the present study focused on the seasonal variation in CFU counts. The results showed a
range of 93-1254 CFU/m3, indicating that bioaerosol levels fluctuate significantly with
seasonal changes. This comparison highlights that while Kotgire's study provided a
snapshot of bioaerosol levels at specific times of the day, the present study offers a broader

view of how these levels vary across different seasons.
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6.4 Comprehensive Discussion

Hospital service quality encompasses various elements that directly impact patient care and
satisfaction. High-quality hospital services ensure timely and effective medical
interventions, clear communication between healthcare providers and patients, and a
supportive environment conducive to healing. In this study service quality negative gap is
identified in the area of empathy (i.e. -0.57£1.24), whereas PPI patients are having positive
experience regarding service in case of other service areas. Moreover, there arecontinuous
improvement in service quality required in different areas likes empathy, responsiveness,
reliability and so on. It not only enhances patient outcomes but also fosters trust and
confidence in healthcare institutions. Thus, prioritizing and maintaining superior service
quality remains paramount in delivering optimal healthcare experiences.

Patient satisfaction among pacemaker recipients is highly influenced by service quality.
Satisfaction levels (70.29%) are linked to medical competence, effective communication,
efficient administration, and facility comfort. Indoor air quality also plays a critical role, as
clean air reduces infection risks, especially important for pacemaker patients.In mixed
method design, the same findings have been inferred regarding patient satisfaction.
Therefore, ensuring comprehensive and compassionate hospital services is crucial for
enhancing the satisfaction and well-being of pacemaker patients.

Hospital indoor air quality plays a critical role not only in maintaining a healthy
environment for patients and staff but also in influencing pacemaker patient
satisfaction?*®2'4, High indoor air quality contributes to a comfortable and safe recovery
environment, promoting better outcomes and patient satisfaction. The present study also
infers that hospitals prioritize indoor air quality assessments (lowest PM2.5-8.65pg/m?,
lowest PM10-13.54 pg/m®), bio aerosol measurements (highest is 1254 CFU/m?®) and
maintenance demonstrate a commitment to patient well-being among pacemaker patients
and their families. Therefore, infection hazards risk i.e. the chances for developing
respiratory and other infections will be reduced. Therefore, integrating robust indoor air
quality management into hospital service protocols is essential for ensuring both the health
and satisfaction of all patients, including those with specialized medical needs like

pacemaker recipients.
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6.5 Scope of further work

Though a number of relevant issues of Health Service, Patient satisfaction and indoor air
quality have been investigated by the author, any study of this level opens up new
opportunities and scopes to carry out similar studies in future. Hence, possibility of
research in this area may be vast. However, based on experience and research in this area,
the author identifies the following important areas or issues which need further research:

1. In order to generalize the health service, some other types of hospitals, like private,
semi-private, Nursing Homes, etc. may also be considered in the similar conditions with
the help of questionnaire.

2. Moreover, in view of different disease conditions, some more health issues, like renal
patients, diabetic patients, post-surgical patient etc. may be deliberated so that a set of
generic factors may be identified for more satisfaction of patients.

3. In order to model the hospital quality and patient satisfaction, other advanced statistical
techniques, multi-variate regression, tree-based methods, factor analysis etc. may also
be adopted.

4. To correlate indoor air quality (IAQ) with the diseases, more I1AQ factors, like bacteria,

dust etc. may be considered.
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Institute of
Post
244 Graduate Medical Education & Research

IPGM E&kA;':' Bose Road, Kolkata — 700020.
Search Oversight Committee

(Institutional Ethics Committee)

Memo No. IPGME&R/IEC/2022/414
Date: 15.09.2022

Ms. Moitreyee Roy

PhD Scholar

Faculty of interdisciplinary studies
r

law & management, J

a —
and Associate Prars o davpur University
Neotia Academy of Nursing, Kolkata

Dear Ms. Roy,

A meeting of the Instituti i ;
A mecting of the Insiutions Etcs Commities of IPGHERR, Kolata, s hekd on 03,00.2022 o 12:00 Noon
related to your project: ’ a. In this meeting the members considered the revised protocol

Assessme . "
pacemake':_ti::ptl‘:::g:izﬂ(epspelrv!ce quallt\! and patient satisfaction for permanent
Kolkata. ) implantation: an empirical study in selected hospital,

The following additional documents were scrutinized
« Informed consent documents in English.
» Informed consent documents in Hindi.
« Informed consent documents in Bengali.

e Pilot study report.

After deliberations and review the committee took the following decision regarding your project:

Approved

Kindly note the following points:

We understand that the Co-Investigators
Professor, School of Environmental Studies,
Patra, Assistant Professor, Cardiology.

We further understand that your study does not
in its present for, will rem

for your project are Dr. Subarna Bhattacharya, Assistant
Jadavpur University, and from IPGME&R, Dr. Tushar Kanti

have any commercial sponsor.
ain valid for 3 years for data collection.

« Permission for the study,

It is placed on record that the decision regarding your proposal was unanimous and therefore did not

require any voting procedure. List of members who attended this meeting is provided on the next page.
d have not sent any note of dissent or objection

Members absent have reviewed the same documents an
sal. It is also recorded that neither you nor any other member of your research team

regarding your propo
participated in the decision-making process.

Additional points, if any, mentioned on Page 2 are also to be noted.
Continued on Page 2
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Institute of Post Graduate Medical Education & Research
244, A.).C. Bose Road, Kolkata — 700020.

IPGME&R Research Oversight Committee

(Institutional Ethics Committee)

Continued from Page 1

Additional points to be noted
. _(;:nlml tria!s must be registered prospectively with Clinical Trials Registry India (CTRI).
the Committee expects that any amendments to the Study Protocol, Informed Consent documents or
other relevant documents would be brought to its notice.

e A b'rlef projec_t completion report is to be submitted to the IPGME&R Research Oversight Committee. If
project duration exceeds 1 year from commencement, a brief annual progress report should also be
submitted.

* IPGME&R Research Oversight Committee is registered with Central Drugs Standard Control Organization
(CD.SCO)_, Government of India, in consonance with Rule 122D of the revised Drugs & Cosmetics Rules 19{’:5 =
Registration No.  ECR/35/Inst/WB/2013/RR-19. It functions in accordance with New Drugs and Clinical Trials
Rules 2019 under the Drugs & Cosmetic Act and Indian Coundil of Medical Research (ICMR) guidelines.

List of institutional ethics committee members who attended the meeting on 03.09.2022

SN Name & role in the committee Gender Designation
Prof. Amal Kanti Das
1 [Basic Medical Scientist] Male Professor, Dept. Pharmacology, IPGME&R
2 Féof Bij]ay Kumar Majumdar Male Consultant Plastic Surgeon; Former Head, Department of Plastic
inician Surgery, IPGME&R
3 Prof. Biman Kanti Ray Male Professor, Dept. Neurology, Bangur Institute of Neuroscience,
[Clinician] IPGME&R
D. Amal Kumar Santra
4 [Basic Medical Scientist] Male Scientist, Formerly of Department of Gastroenterology, IPGME&R
ACTING CHAIRPERSON
5 Prof. Bobby Paul Female Professor, Dept. of Preventive & Social Medicine, All India
[Public Health Expert] Institute of Hygiene & Public Health, Kolkata
Dr. Sananda Pati " 2 .
6 [Clinician — Pediatrician] Female Assistant Professor, Department of Pediatrics, IPGME&R
7 [T;:Z?(c;:rtt;dukhenee Male | Advocate, Calcutta High Court
8 [I\g:;cl gm‘;?;lg;h“ Shekhar Jana Male Social worker, Mahendraganj, Dist. South 24 Parganas
9 R‘; Nila Ma]jumdar Female | Bengali teacher, Kolkata
y person =
Prof. Avijit Hazra [Pharmacologist & Male Professor, Department of Pharmacology, IPGME&R
10 Member secretary]

/é(/ Hage. 15fosocne.

Dr. Avijit Hazra — Member Secretary
IPGME&R Research Oversight Committee
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LETTER SEEKING CONSENT TO VALIDATE RESEARCH TOOL

To,

Name:
Designation:
Name of the college: Date:

Respected Sir/Madam,

This is for your kind information that, I, Moitreyee Roy, PhD scholar, School of environmental
studies, Jadavpur University, Kolkata, want to submit a research project to you for the purpose of
validation of questionnaire of following research project.

My research topic is “Assessment of health care service quality and patient satisfaction for
Permanent pacemaker implantation (PPI): An empirical study in selected Hospital Kolkata”.

May | request you to give your valuable opinions regarding self structured questionnaire.
Here I have enclosed with:

Obijectives of the study

Operational definitions of the study
Hypothesis of the study

Tools

Criteria checklist

Thanking you, in anticipation

Yours faithfully

Moitreyee Roy
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e

LIST OF VALIDATORS

Dr. Sujay Deb- Medical Director, Desun Hospital and Cancer Institute

Dr. Avijit Hazra, Professor, Dept. of Pharmacology , SSKM, Kolkata

Mrs. Dolly Biswas- Chief Nursing Officer, Fortis hospital, Kolkata 107

Mr. Sudip Dey- Head -Quality Accreditation and Academics, Institute of
Neurosciences,

State Chairperson-Consortium of Accredited Healthcare Organisations (CAHO)-
West Bengal.
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PROPOSED TOOL
Tool |
Background Information
Purpose: To collect background information of the participants.

e Codeno: Date :

1) Age inyears

2) Gender

3) What is your religious belief?

4) What is your marital status? Unmarried / Married / Widow / Divorced / Separated

5) Up to which class have you studied?

6) From what type of residence do you belong? Rural / Urban

7) Which type of family you belong to? Nuclear / Joint / Other

8) How many members are there in your family?

9) What is your monthly family income?

10) Economical Class [ Researcher will calculate]

11) What is our occupation? ---------------------
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Tool I1: Questionnaire on Assessment of Hospital ServiceQuality and Patient
Satisfaction

(BASED ON SERVQUAL MODEL)

Participants are requested to listen the statements carefully and kindly give their expectation
level regarding hospital service before hospitalization. Investigator will put a (\) mark
against 1-5 Likert scale or write down the stated answer.

1 — Strongly dissatisfied 2 — Dissatisfied 3 — Neutral

4 — Satisfied 5 — Strongly satisfied

Sl. Statements Score

No. 1 2 3 4 5

Tangibles (Physical Facility, Waiting time, Food, and Personnel)

1 | How far location of hospital is convenient?

2 | How much appealing the overall infrastructure in
hospital?

3 How much overall cleanliness is maintained in
hospital?

4 | How much facilities are available in the waiting area?

5 | How long do you wait to meet doctor at OPD? > 60| >45 | >30t0 | >15 | <15
min to <|< 45|to < | min

60 min 30
min min

6 What is the status of air ventilation in ward?

7 | How is the quality of food served in hospital?

Reliability(ability of performance of health care personnel)

8 | How much the care givers are interested to solve your
problem?

9 | How much politeness is present within staff member?

10 | How mental support are you getting from hospital
care givers?
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11

How do doctor explain you about PPI1?

Responsiveness (willingness of health care provider to help

patient)

12

How do duty nurses explain you during any
investigation?

13

How much do you expect the explanation of
operation after PP1?

Assurance(knowledge and courtesy of medical staff that will buildup patient

confidence)

14

How do you rate the friendly behavior of doctors?

15

How do you rate the friendly behavior of Nurses?

16

How do you rate the friendly behavior of other staff

members?

17

How much are you confident about doctor’s
treatment?

18

How much are you confident about treatment of duty
Nurses?

Empathy (Individual attention to patient)

19

How do you rate the explanation about medication
and its side effects by care givers?

20

How do you rate the explanation about ‘Dos and
Don’ts’ after PPI by care givers?
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Proforma — Consent for Observational Studies

Part |

Information to participants

1. Title of the study:

“Assessment of Health Care Service Quality and Patient Satisfaction: An Empirical Study in
Selected Hospitals, Kolkata, West Bengal”

2. What is the purpose of this study?

To assess the health care quality and patient satisfaction in selected hospital, kolkata

3. Why have I been chosen?

Satisfy study conditions

4. Do I necessarily have to take part?

Your participation in this study is voluntary; you may decline at any time without penalty
and without loss of benefits to which you are otherwise entitled.

5. What happens during the study / What do | have to do? (the procedures, such as
answering a questionnaire, which the participant will have to undergo)

Investigator will collect data by interview schedule and questionnaire for assessing the level
of hospital service and patient satisfaction. The interview session will take approx. 20-30
minutes per participants.

6. What are the possible benefits of taking part?

After participation in the study the level of hospital service and patient satisfaction will be
evaluated. In future, we may improve the hospital quality services with the help of the result.
7. Are there any possible disadvantages of taking part?

There is no potential risk and discomfort of the study.

8. Will my taking part in this study be kept confidential?

All data, obtained during the course of the study, will be kept confidential and will be
accessible only to the investigators.

9. What will happen to the results of the study?

If the result of the study are published, you will be referred to by number or initials but not
by name so as to protect your identity.

10. Any other information relevant to participation in the study.

Finally, please note that you can withdraw from the study at any point of time without
stating any reasons.

o Contact for further information. (the name designation and contact numbers of Principal
Investigator and Co-Investigators)

Ms. Moitreyee Roy

Research Scholar, School of Environmental Studies, Jadavpur University

Associate Professor,Neotia Academy of Nursing

Mobile no- 9874192715 Email : moitreyee2@gamil.com
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Part 2
Informed Consent Form

Informed consent form
“Assessment of Health Care Service Quality and Patient Satisfaction: An Empirical Study in
Selected Hospitals, Kolkata, West Bengal“

Subject’s: Name: Initials Age Sex

Please tick in here if you agree
1. I confirm that | have read and understood the information sheet for
the above study and have had the opportunity to ask questions. [ ]

2. 1 understand that my participation in the study is voluntary and that | am
free to withdraw at any time, without having to give a reason, and
without my rights and privileges being affected. [ ]

3. lunderstand that my data would be kept confidential but individuals
authorized by the Principal Investigator, the ethics committee of the institute
where the study will be conducted and government regulatory authority
will have access to my records both in respect of the current study
and further research that may be conducted in relation to it. Even if | withdraw,
| agree to this access. However, | understand that my identity will not be

revealed and confidentiality of information will be maintained. [ ]
4. 1 agree not to restrict the use of any data or results that arise from this

study for academic purpose. [ ]
5. I agree to voluntarily take part in the above study. [ ]

Signature / Thumb impression of the subject:

Date: Place:

Study investigator’s name:

Study investigator’s signature: Date: Place:

Mandatory where subject has provided thumb impression:

Signature of the witness:

Date: Place:

Name & Address of the witness:

Relation to the subject, if any:
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CERTIFICATE FOR VALIDATION FOR TRANSLATING TOOLS
FROM ENGLISH TO BENGALI

TO WHOM IT MAY CONCERN

This is to certify that bengali version of semi structure interview schedule of following
dissertation is checked and validated by me and language is appropriate.

The dissertation entitled ‘Assessment of health care service quality and patient
satisfaction for Permanent pacemaker implantation (PPI): An empirical study in
selected Hospital, Kolkata’ under Faculty Council of Interdisciplinary Studies, Law and
Management in the School of Environmental Studies, Jadavpur University is Conducted by
Moitreyee Roy, PhD research scholar.

Name of the validator:

Signature with date:

Quialification:

Designation:

Seal/stamp:
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CERTIFICATE FOR VALIDATION FOR TRANSLATING TOOLS
FROM BENGALI TO ENGLISH

TO WHOM IT MAY CONCERN

This is to certify that english version of semi structure interview schedule of following
dissertation is checked and validated by me and language is appropriate.

The dissertation entitled ‘Assessment of health care service quality and patient
satisfaction for Permanent pacemaker implantation (PPI): An empirical study in
selected Hospital, Kolkata’ under Faculty Council of Interdisciplinary Studies, Law and
Management in the School of Environmental Studies, Jadavpur University is Conducted by
Moitreyee Roy, PhD research scholar.

Name of the validator:

Signature with date:

Quialification:

Designation:

Seal/stamp:
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Table S1 Data of tidal volume(ml/Kg) and respiratory rate(no/min) for the studied

Tidal volume (\Vt)

Male Female
SI NQ Before PPI | After PPI1| Before PPI | After PPI
1 0.7 0.67 0.52 0.47
2 0.7 0.66 0.47 0.44
3 0.7 0.67 0.47 0.47
4 0.7 0.67 0.51 0.45
5 0.69 0.66 0.52 0.47
6 0.69 0.66 0.47 0.45
7 0.66 0.66 0.48 0.44
8 0.69 0.67 0.52 0.43
9 0.71 0.66 0.46 0.46
10 0.71 0.68 0.49 0.45
11 0.66 0.66 0.49 0.44
12 0.7 0.68 0.52 0.48
13 0.69 0.66 0.47 0.43
14 0.66 0.67 0.46 0.48
15 0.66 0.68 0.47 0.47
16 0.69 0.67 0.51 0.42
17 0.7 0.68 0.5 0.43
18 0.68 0.66 0.48 0.42
19 0.67 0.67 0.48 0.47
20 0.7 0.68 0.51 0.43
21 0.71 0.67 0.48 0.42
22 0.66 0.68 0.48 0.45
23 0.7 0.67 0.5 0.46
24 0.66 0.66 0.48 0.43
25 0.68 0.67 0.51 0.48
26 0.69 0.67 0.47 0.46
27 0.69 0.66 0.47 0.44
28 0.68 0.67 0.48 0.43
29 0.66 0.67 0.5 0.48
30 0.68 0.67 0.51 0.42

patient
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Respiratory rate (f)
Male Female
SINO |Before PPI| After PP1| Before PPI | After PPI
1 18 15 16 16
2 18 15 14 15
3 15 14 14 14
4 17 15 15 14
5 16 14 16 14
6 18 16 15 15
7 18 14 13 16
8 17 16 13 14
9 17 16 16 16
10 18 15 15 13
11 17 16 15 13
12 18 14 16 14
13 17 15 13 16
14 16 16 13 16
15 18 15 13 13
16 15 16 15 16
17 15 14 15 14
18 18 16 13 15
19 16 16 16 13
20 17 15 15 15
21 15 15 16 16
22 16 14 15 14
23 18 15 15 13
24 18 14 13 16
25 15 14 15 15
26 17 16 15 14
27 15 16 14 15
28 16 15 14 16
29 16 14 14 15
30 16 16 15 13
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Thesis

ORIGINALITY REPORT

174

SIMILARITY INDEX

PRIMARY SOURCES

!lg!ﬁ.jpringer.com 259 words — | %
Hrwvai-mdpl.com 215 words — 1 %
jensenine 150 words — < 1%
mafiadoc.com 124 words — < 1 %

Internet

=]

Mi Aie Lee, Youncj;—Hee Yom. ,A compallratlve 102 words — < 1 %
study of patients’ and nurses’ perceptions of the

quality of nursing services, satisfaction and intent to revisit the

hospital: A questionnaire survey", International Journal of

Nursing Studies, 2007

Crossref

H Icmrec:;.-nae:civecommons.org 95 words — < 1 %
esr0 1 words — < 1%

Sfant.osh thglre, Rabia :L\Ifhtar, Ajit Damle, Sufia 28 words — < 1 A)
Siddiqui, Hira Padekar. "Bioaerosol assessment of
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