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ABSTRACT

Title: From Consultation to Diagnosis: A Data-Driven Analysis of Lab and USG

Conversion Rates and Trends in an OPD Setting at Cocoon Hospital, Jaipur

Author Name: Dr. Adya Tiwari

Advisor Name: Dr. Ritu Vashistha

Keywords: OPD Conversion, Diagnostic Leakage, Lab Conversion, USG Conversion,

Patient Retention, Power BI

Background:

Continuity of care, operational effectiveness, and financial sustainability all depend on
patients using in-house diagnostic services following OPD consultation. However, a
significant percentage of patients fail to finish suggested laboratory tests or ultrasound
scans while in the hospital, which leads to underutilisation of resources and diagnostic
leakage. Finding operational gaps and enhancing patient retention require an

understanding of these conversion trends.

Objective:
To measure and analyse OPD-to-Lab and OPD-to-USG conversion rates, identify
diagnostic leakage, and provide data-driven recommendations to improve diagnostic

service utilization at Cocoon Hospital, Jaipur.

Methodology:

The Retrospective observational descriptive analytical study was performed using
secondary data from the Hospital Information System (HIS) of Cocoon Hospital, Jaipur.
A total of 338 eligible OPD patients undergoing laboratory investigations and/or USG
investigations were considered in the current study. The data analysis and visualization
were done using MS Excel and Power BI, respectively. KPIs such as Lab Conversion
Rate, USG Conversion Rate and Diagnostic Leakage Rate were calculated and

analyzed.



Results/Findings:

This analysis showed that the Lab Conversion Rate was 81.3%, while the USG
Conversion Rate was 87.9%. This means that there were higher compliance levels
among the patients in regard to the use of USG services. The total Diagnostic Leakage
Rate was 14.9%. This means that some percentage of the patients did not use the in-

house diagnostic services after visiting the doctor.

Conclusions:
This research was able to identify the gap that exists between diagnostic

recommendations and investigation completion, which provided an opportunity to

improve the retention of patients and their continuity of care. Continuous monitoring of

conversion and leakage rates using the data provided by health care analytics will assist

in making decisions based on evidence, improve efficiency, increase retention, and
better utilize in-house diagnostics facilities. The dashboard created using Power Bl is a

perfect tool for this purpose.
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CHAPTER 1
INTRODUCTION

1.1 Background and Rationale

The healthcare industry has seen a growing trend towards data-driven decision-making
in recent years, with the aim of enhancing patient care, optimizing operations, enriching
the patient experience, and boosting financial stability. Decision-making in healthcare
organizations has evolved from just relying on clinical knowledge to incorporating
healthcare analytics, allowing hospitals to leverage everyday operational data for
actionable insights. With the increasing digitization of health records, Hospital
Information Systems (HIS), and business intelligence solutions, there has been a rise in
opportunities to assess healthcare processes and uncover ways for improvement.
Diagnostic services are an important piece of the healthcare delivery system,
contributing to clinical decision making. Laboratory investigations and ultrasonography
(USG) are important pieces of information needed for detection, monitoring, treatment
planning and follow up care for diseases. Diagnostic investigations are crucial to
improving patient outcomes and the quality of care and are accurate and timely. As a
result, the use of diagnostic services has emerged as a key measure of performance in

healthcare.
Introduction

The Outpatient Department (OPD) is the interface point of patient and a health-care
facility and is the first place of contact between the two. When the patient visits the
OPD, the practitioner evaluates the patient's condition and may order lab tests or
imaging studies, if necessary, to aid in the diagnosis and planning of the patient's care.
Such investigations are valuable to making accurate clinical decisions. Not all patients
who are recommended to undergo a diagnostic test undertake the test in the same
hospital. This can create a lag in the diagnosis process, potentially causing delays

between consultation and diagnosis.

This “leakage” is often referred to as diagnostic leakage or patient drop-off. When
patients opt not to use the health facility where the consultation was given for the
recommended investigations. These can negatively impact continuity of care, timely

diagnosis and the hospital's ability to deliver on coordinated patient management.



Leakage of diagnostics also can lead to underuse of resources and lost revenue
opportunities from a management perspective. Thus, knowing the patient journey from
consultation to diagnostic services has become an area of interest for healthcare

administrators.

A useful tool to measure the success of this process is conversion rates. In the healthcare
industry, a conversion rate is the proportion of patients that successfully transfer to the
next level of care. The OPD-to-Diagnostic Conversion Rate (OPCR) is the percentage
of patients who finish the lab or imaging tests suggested in their visit to the OPD. The
higher the conversion rate, the more likely that the patients are being retained, that the
in-house diagnostic services are being utilized well, and that the patients are getting a
good level of continuity of care. Lower conversion rates, on the other hand, suggest

factors that may impede patients from undergoing recommended investigations.

Healthcare analytics is becoming more prevalent in the healthcare sector, and hospitals
are more and more turning to data for performance monitoring and enhancing the
delivery of services. Healthcare organisations can use analytical tools to analyse trends
in their operations, understand the variation of use of services and analyse key
performance indicators. With applications like Microsoft Excel and Power BI, it is
possible to transform the everyday data from the hospital into valuable information that

can be used for informed decision-making and quality improvement programs.

Cocoon Hospital, Jaipur is a speciality health care centre primarily dedicated to the
treatment and care of women, gynaecology and obstetrics. Diagnostic investigations,
especially laboratory tests and ultrasonography (USG), are a part of patient care in these
environments. Consultation and diagnostic services are offered within the hospital
making it an appropriate setting to evaluate the effectiveness of the transition from

consultation to diagnostic completion.

Diagnostic facilities are provided in-house, but little information is available on how
used these facilities are by patients after being referred by consultants. The
identification of these trends can be useful not only for the betterment of clinical results
but also for operational efficiency. Monitoring diagnostic conversion rates can help
determine where patients are dropping off during the conversion process and help

inform more efficient use of resources and service management.



In this backdrop, the present study, “From Consultation to Diagnosis: A Data-driven
Approach to Lab and USG conversion rate and trend analysis for a patient in an OPD
environment at Cocoon Hospital, Jaipur,” is conducted to understand the journey of the
patient from consultation to diagnosis completion in the lab and USG department. This
study emphasizes on conversion ratio of OPD to Laboratory, difference in performance
of consultants in reduction of OPD to Laboratory, diagnostic leakage, and utilization
trend. The results are anticipated to offer practical insights that could guide data-driven

decision-making and enhance health service delivery in the hospital.
Rationale of the Study

Data is now becoming a key focus for healthcare organizations when it comes to
assessing performance and enhancing patient care. Some indicators, like patient volume,
revenues generated, and service utilization, are often tracked, but less often are
measures taken after the diagnostic recommendation is made. The consultation to
diagnosis process is important and vital in the care of patients but is not always

systematically measured.

Several studies have focused on different facets of health services delivery, such as
satisfaction of patients, availability of services, quality of services and diagnostic
facilities. Yet, the research dedicated to assessing diagnostic conversion rates and
patient leakage, based on routine hospital data, is rather rare. Furthermore, there is no
evidence from private specialty hospitals in India especially those offering maternity

and women's health care services.

The aim of this study was to fill that gap. The goal of the study is to gain insight into the
usage pattern of the diagnostic service by the patients after an OPD consultation using
healthcare analytics techniques in the operational data of Cocoon Hospital, Jaipur.
Laboratory- and USG-conversion rates, consultant-wise performance, and monthly

trends of utilization can be used for analyses to find out if improvements are needed.

The results of this study will be helpful for hospital management in patient retention,
continuity of care, utilization of diagnostic services and overall efficiency. Moreover,
the study illustrates how healthcare analytics can help to derive meaningful insights
from the daily hospital data and thus assist in evidence-based management in healthcare

institutions.



The study is not only relevant for practice but also builds on the existing healthcare
analytics literature by showing how regularly collected hospital data can be converted to
useful performance metrics to inform strategic decisions and quality improvement

programs.

1.2 Research Questions

1. What are the OPD-to-Lab and OPD-to-USG conversion rates at Cocoon Hospital?
2. What is the extent of diagnostic leakage among patients advised laboratory and
USG investigations?

3. What variations exist in diagnostic conversion rates across consultants and months?
1.3 Aim and Objectives
Aim

To analyse OPD-to-Laboratory and OPD-to-USG conversion rates and evaluate

diagnostic utilization patterns at Cocoon Hospital, Jaipur.
Objectives
Primary Objective

To measure and analyse OPD-to-Laboratory and OPD-to-USG conversion rates among

patients attending Cocoon Hospital, Jaipur during the study period.
Secondary Objectives

1. To assess the utilization of in-house Laboratory and USG services among OPD

patients receiving diagnostic recommendations.

2. To identify and quantify diagnostic leakage between OPD consultation and

completion of recommended diagnostic investigations.

3. To compare consultant-wise and month-wise variations in Laboratory and USG

conversion rates.

4. To develop a dashboard-based performance monitoring framework using

healthcare analytics tools for tracking diagnostic service utilization.



5. To provide data-driven recommendations for improving diagnostic conversion,

patient retention, and utilization of in-house diagnostic services.
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Health, | patterns of | coverage and | in-house diagnostic
PMC change quality facilities. Charges
across 36 indicators for lab tests and
states and | analysed for 36 | USG were the most
union states and common financial
territories, union barriers in antenatal
1999-2021 | territories care - directly
relevant to the
maternity OPD at
Cocoon Hospital,
Jaipur.

16 | Srivasta | Utilisation | Cross-sectional | Quality of care https://pmc.n
vaA.K. | of rural study of OPD | (59.4%) and cbi.nlm.nih.g
et al. primary service availability of ov/articles/P
(2023) | health utilization essential diagnostic | MC10122341
BMC centers for | patterns across | services (41.8%) /

Health | outpatient | rural PHCsin | were primary

Serv services — | Rajasthan; reasons patients

Res, a study interviews and | preferred private

PMC based on records facilities over in-
Rajasthan, | analysis house OPD services
India in Rajasthan -

directly explains
patient diagnostic
service behaviour in
the Jaipur private
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maternity hospital
context of this study.

17 | Pandey | Prevalence | Online survey | 75.28% of https://pubme
A K. and impact | among 163 radiologists believed | d.ncbi.nlm.ni
(2026) | of referral | practicing referral fees reduced | h.gov/415588
Curr fees in radiologists quality of 72/

Probl diagnostic | across India on | radiology/USG
Diagn | radiology in | referral fee services. Patients are
Radiol, | India: practices and directed to external
PubMe | Insights their impact on | diagnostic centres
d from an quality and due to financial
online utilization incentives rather
survey of than clinical need -
practicing directly supports
radiologists patient leakage from
in-house hospital
radiology and USG
services.

18 | Khan Root cause | Observational | Maximum delay https://pmc.n
K. etal. | analysis RCA study on | occurred between cbi.nlm.nih.g
(2014) | (RCA) of 100 OPD OPD prescription ov/articles/P
JClin | prolonged | patients; time- | writing and the MC4064846/
Diagn | laboratory | interval patient reaching the
Res, turnaround | analysis across | central laboratory.

PMC time in a stages of lab Poor navigation
tertiary care | investigation signage and absence
set up from of OPD-level sample

requisition to | collection counters

result were root causes of

collection patient drop-off from
in-house lab services
-directly maps to the
Lab conversion
drop-off problem at
Cocoon Hospital.

19 | K Get | Turnaround | Descriptive OPD patients https://pmc.n
al. time of cross-sectional | frequently deferred | cbi.nlm.nih.g
(2026) | laboratory | study; HIS- sample collection to | ov/articles/P
Cureus, | investigatio | based a subsequent day due | MC12863637
PMC ns and timestamp to convenience - /

factors analysis of directly recording a
responsible | 201,552 real-world form of
for delays in | samples from | OPD-to-Lab drop-

a tertiary OPD and IPD | off. Pre-analytical
care at AIIMS delays were the
teaching Patna (Jan— major bottleneck.
hospital in | Mar 2022); Improved HIS
eastern patient and workflows and OPD
India: a staff sample collection
Cross- questionnaire | counters were

recommended to
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sectional

improve in-house lab

study completion rates.

20 | Prasad | Monitoring | Prospective Pre-analytical delays | https://pmc.n
C.etal. | and root observational | were the dominant cbi.nlm.nih.g
(2023) | cause study with source of prolonged | ov/articles/P
Cureus, | analysis of | monthly root laboratory TAT. MC10314370
PMC clinical cause analysis | Delay in sample /

biochemistr | sessions; data | transportation from

y from HIS and | OPD to central lab

turnaround | resident was a key bottleneck

time at a physician contributing to

tertiary care | observations at | patient

institute a tertiary care | dissatisfaction and

institute drop-off from in-

house lab services -
directly supports the
operational
efficiency dimension
of OPD-to-Lab
conversion.

21 | Jindal | Improvemen | Quasi- Diagnostic service https://pme.n
H.A. et |t of patient | experimental waiting time was cbi.nlm.nih.g
al. satisfaction | study using identified as the top | ov/articles/P
(2020) | by root root cause driver of patient MC7346918/
J cause analysis and dissatisfaction and
Family | analysisin | PDSA cycles; | non-return for
Med healthcare | patient follow-up
Prim services for | satisfaction investigations.

Care, urban slum | surveys pre Simple interventions
PMC community | and post - signage, dedicated
in North intervention at | diagnostic counters -
India a community significantly
health facility, | improved in-house
PGIMER service utilization
Chandigarh and patient retention.

22 | Nair H. | Including Narrative Routine ultrasound | https://pmc.n
et al. ultrasound | review of was recommended in | cbi.nlm.nih.g
(2019) | scans in evidence on ANC guidelines, but | ov/articles/P
Semin | antenatal routine USG utilization remained | MC6597951/
Perinat | care in low- | utilization inconsistent. Cost,

ol, resource during distance to USG
PMC settings antenatal care | facility, and
in low-income | equipment

settings;
synthesis of
global and
Indian
evidence

unavailability were
key barriers to
completion - directly
supports
understanding of
USG conversion
challenges in a
maternity OPD
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setting like Cocoon
Hospital.

23 | Mehta | Assessment | Cross-sectional | Average waiting https://pmc.n
V.etal. | of patient's | study; time to see the cbi.nlm.nih.g
(2019) | satisfaction | structured doctor was 45 ov/articles/P
J visiting a questionnaire | minutes. Only 26% | MC7574752/
Family | tertiary among OPD of OPD patients
Med health care | and IPD were fully satisfied.

Prim institute in | patients across | Diagnostic service

Care, north India | departments in | response time and

PMC Haryana (Jan— | availability were

March 2019) among the key

dissatisfaction
drivers - supports the
operational
efficiency and
patient retention
argument of this
study.

2.2 Summary of Literature Review

The literature reviewed for this study has shown that diagnostic services are an integral
part of the healthcare delivery process in that they facilitate the correct diagnosis, the
planning of the treatment, monitoring of the patient and continuity of the care. The
benefits of optimal use of laboratory and ultrasonography services have been
consistently highlighted in previous studies in the area of patient outcomes and quality
of healthcare. Research has also shown how cost, waiting time, access, availability of
services, and efficiency of service use affect patient use of recommended diagnostic

services.

There are several published studies that a significant proportion of patients fail to follow
up with recommended diagnostic investigations after an outpatient consultation. Some

of these gaps in transition may lead to diagnostic leakage, loss of continuity of care, and
the non-use of health care resources. The Indian and international scenario has indicated
that adequate and prompt in-house diagnostic facilities help in retaining the patients and

prompt them to complete the investigations recommended.

The reviewed studies also suggest that factors such as cost, service convenience, delays
in providing services and patient preferences can influence the use of laboratory and
ultrasonography services. Antenatal and maternal health services have been a particular

focus where research has highlighted the need to complete diagnostic investigations in
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time, since this is critical to the appropriate clinical management and monitoring of

these women.

The literature as a whole indicates that a crucial time taking-up a patient's care pathway
occurs between the initial OPD consultation and the time of diagnostic completion.
Previous studies have investigated diagnostic service use, and factors associated with
diagnostic service access, but little research has measured diagnostic conversion rates
and diagnostic leakage based on hospital operational data in private maternity and
women's health care. This emphasizes the importance of the present study where an
attempt to evaluate OPD-to-Laboratory and OPD-to-USG conversion rate, diagnostic
leakage, variations according to consultants and month-wise utilization trend at the
Cocoon hospital, Jaipur is done. The results should help to better understand the
utilization of diagnostic services and strategies for better in-house diagnostic conversion

and patient retention.

2.3 Research Gap

The existing literature emphasizes the role of diagnostic services in facilitating effective
clinical decisions, continuity of care and overall patient outcomes. A few studies have
looked at the use of health services, satisfaction, access to diagnostic services,
laboratory functioning, waiting time, and factors affecting the use of health services.
Other studies have found that cost and convenience, service availability and operational

efficiency may also affect the use of recommended diagnostic investigations.

While there is a significant amount of literature on the utilization of health care services
and diagnostic services, there is relatively limited research that has specifically
addressed what occurs after a diagnostic recommendation has been made during an
outpatient consultation. Previous studies have concentrated on patient satisfaction, ease
of accessing healthcare, satisfaction with the quality of healthcare services received, or
on overall healthcare utilisation, with few studies measuring the percentage of patients
who have had the recommended investigations of laboratory and ultrasonography

performed in the same health service facility.

Limited information is also available on the conversion rate of diagnostic tests and
diagnostic testing leakage from in-house diagnostic facilities from private specialty
hospitals, especially those providing services to women and maternity patients. This

step in the patient care pathway from consultation to the completion of the diagnostic
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process is of major importance but has been relatively under-researched in the existing

literature.

With these lacunas, it is important to gain more insights into the process of patient
transition from consultation in the OPD to completion of recommended diagnostic
investigations and the utilisation of diagnostic services within the hospital. Hence, the
present study is aimed at the analysis of conversion rate of OPD to Laboratory,
diagnostic leakage, variation in the utilization trend of the consultants and month-wise
utilization trend at Cocoon Hospital, Jaipur. The results are likely to give realistic inputs
for effective patient retention, enhancement of the utilization of diagnostic services and

minimisation of leakage from in-house diagnostic services.
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CHAPTER 3

RESEARCH METHODOLOGY

3.1 Study Design and Setting

The present study was a retrospective observational descriptive analytical study
conducted at Cocoon Hospital, Jaipur, Rajasthan. The study aimed to evaluate OPD-to-
Laboratory and OPD-to-Ultrasonography (USG) conversion rates, assess diagnostic
service utilization patterns, and identify diagnostic leakage among patients attending the

Outpatient Department (OPD).

The study design was a retrospective study, as the analysis was based on the patients'
information stored in the hospitals' Hospital Information System (HIS), consultant
recommendation records, laboratory records, and ultrasound records already stored in
the hospital. Data analysis was conducted after completion of patient consultation and
diagnostic procedure and thus this study was retrospective in nature. This approach
allowed the utilisation of hospital data generated on a regular basis to assess utilization

of diagnostics without impacting the care procedures.

The study was observational in that the researcher did not make any changes or
interventions. Hospital processes, diagnostic workflows, consultants' recommendations
and current practices remained unchanged throughout the study period. The researcher
observed and studied only the natural patterns of diagnostic referrals and investigation

completion of patients who visited the OPD.

A descriptive approach was used to summarize and present the important operational
indicators on the utilization of diagnostic services. Frequencies, percentages and
graphical representation was used for the analysis of variables like OPD consultations,
lab recommendations, recommendations of USG, completed investigations, conversion
rates, diagnostic leakage, and consultant-wise utilization patterns. This provided for an

overall picture of the use of diagnostic services in the hospital.

As part of the study, an analytical component was conducted looking at the difference in
diagnostic conversion rates and patient leakage over consultant and month. Trends,
patient drop-off locations, and chances to enhance patient retention and in-house

diagnostic service utilisation were found by comparative analysis of diagnostic
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utilisation patterns. Thus, the study went beyond description and resulted in analytical

evaluation of the indicators of operational performance.

The study was conducted in the private speciality hospital "Cocoon Hospital" located at
Jaipur, providing obstetric/gynaecological/maternity healthcare and women's healthcare
services. The hospital offers laboratory tests, ultrasound, in-patient care, out-patient
consultation as well as other diagnostic services. These diagnostic services are crucial
for clinical decision-making, patient monitoring, disease identification, treatment

planning, and continuity of care.

Outpatient Department (OPD) is the direct interface of the patient with the health care
system. In OPD consultations, the consultants evaluate the clinical condition of the
patient and may order laboratory tests, ultrasonography tests and/or both, as per the
diagnostic needs. These investigations help the correct diagnosis and proper treatment

plan.

Although the hospital provides its own diagnostic centers, not all the patients complete
the proposed tests. Some patients may elect to utilize outside diagnostic facilities for
various reasons, such as convenience, access, wait times, cost and/or patient preference.
This issue, also known as patient drop-off or diagnostic leakage, can have an impact on
continuity of care and service utilisation. Operational and administrative sense, it is

important to understand the extent of diagnostic leakage.

The study aimed to identify the percentage of patients undergoing laboratory and
ultrasonographic investigations as recommended in the OPD that completed the same
investigations within the hospital. The number of completed investigations was used to
determine conversion rates by dividing the number of completed investigations by the
number of investigations recommended. The leakage and drop-off patterns were also
analyzed for diagnostic services to determine areas for optimizing patient retention and

diagnostic service utilization.

Patient records from March 2026 to April 2026 were used in the study. Data with
respect to OPD consultation, diagnostic suggestions, and the status of investigation were
extracted, cleaned and analysed. The results of the study are expected to help in

improving the use of healthcare analytics in health system decision making and
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strategies to boost utilization of the internal diagnostic services at Cocoon Hospital,

reduce patient attrition and boost diagnostic conversion rates.
3.2 Study Population and Sampling

The study population comprised of all patients who visited outpatient department (OPD)
of Cocoon Hospital, Jaipur during the study period and who were advised one or more
diagnostic tests by the doctor consulted. One of the diagnostic investigations considered

for this study is the laboratory test and hospital-based ultrasonography (USG).

The primary aims of the study were to identify the utilization of internal diagnostic
services by users of OPD and the conversion of recommendations for investigations into
completed investigations. As such, the research was limited to those patients who were

recommended for laboratory tests and/or ultrasonography services.

The target population included patients visiting Cocoon Hospital for maternity and
women's healthcare services. The population in this study was patients who visited
Cocoon Hospital for maternity and women's health services. It was believed that
analysis of utilisation patterns in these patients was the key to assessing the
effectiveness of the diagnostic services and retention of patients within the hospital,
because diagnostic investigations play a vital role in clinical decision making and

treatment planning.

Inclusion Criteria

The study comprised the following patient records:

* Every OPD patient who was recommended for laboratory tests and/or ultrasound
services in March and April of 2026.

* Patients whose completion data and recommendations for investigations were
accessible through the Hospital Information System (HIS).

* Patients with comprehensive demographic and diagnostic utilization information

necessary for analysis.
Exclusion Criteria

The study did not include the following records:
* Patients who were directed to outside diagnostic facilities because the hospital was

unable to provide certain tests.
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* Documents that contain missing, contradictory, or inadequate information about the
status of an inquiry or diagnostic suggestions.

* During the data cleaning procedure, duplicate records were found.
Sample Size

All valid patient files available within the study period were included. The number of
OPD patients involved in the study for the months of March and April 2026 was 338.
Out of the 338 patients, 193 had laboratory suggestions while 256 had USG

suggestions. Invalidation of the data and applying the inclusion and exclusion criteria

resulted in the inclusion of all 338 eligible patient files in the analysis.

The conversion rates for OPD to Laboratory and OPD to USG were evaluated from this
data set as the sample used for the study. The sample size used was adequate as it

included all eligible patients with diagnostic suggestions in the study period.
Sampling Technique

A full enumeration sampling strategy was used in the investigation. This method
included in the analysis all eligible patient records that met the inclusion criteria during
the study period.

Considering that the total number of eligible records was relatively small and easily
available via Hospital Information System, no additional sampling procedure had to be
performed. The probability of any patient receiving diagnostic advice during research
being included in the analysis was equal due to enumeration of all members of the target

population.

To ensure the reliability of the results of the study, it was possible to conduct
enumeration since there were not selected groups but the entire population of interest
under consideration. Also, with the help of this sampling technique it was feasible to

compute conversion rates, diagnostic service usage patterns, and patient leakage indices.

Given the fact that the main objective of the research was to assess the performance of a
hospital, rather than make conclusions regarding the population based on a sample of

observations, the applied sampling technique can be considered appropriate.

3.3 Data Collection Procedure
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The secondary data collected through the internship at Cocoon Hospital in Jaipur
formed the basis for this study. Data collection took place in a systematic way over a
period of two months from March to April 2026. The collection of accurate and reliable
data regarding OPD consultations, referrals for diagnostics, and completion of internal

laboratory and ultrasound investigations was the objective of data collection.

Hospital Information System (HIS) of Cocoon Hospital was the major source of data
collection. Patient registration, OPD consultations, physician referrals, and utilization of
diagnostic facilities are detailed by Hospital Information System. In order to ensure the
accuracy and reliability of the data collected, data from consultant prescriptions,
investigation referrals, laboratory records, and ultrasonography records was also

analyzed apart from the Hospital Information System.

Authorization of the concerned hospital authorities was obtained before data collection
for its utilization for academic purposes. Only the data related to the study objectives
was collected and analyzed. During the whole process of data collection, the
confidentiality of patients' data was maintained and their identity did not come into
picture at any stage.

Patients who visited the Outpatient Department (OPD) throughout the study period and
were recommended laboratory tests and/or ultrasonography services by the consulting
physician were identified as part of the data collection process. Information on each
qualified patient's demographics, the consultant they were assigned, the diagnostic

advice they received, and the status of their investigations were all documented.
The following variables were extracted from the hospital records:

* Patient UHID

» Age of the patient

* Date of OPD visit

* Consultant Doctor

* Laboratory investigation recommendation status

* Laboratory investigation completion status
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* Imaging/USG recommendation status
* Imaging/USG completion status

All the data was merged into Microsoft Excel for further processing and analysis after
being extracted from its respective source. There was a structured process of data
cleaning employed on the gathered data in order to ensure consistency and improve data
quality. The process of data cleaning involved removal of duplicate data, correction of
any data formatting errors, validation of categorical variables, and deletion of

incomplete cases that did not meet the inclusion criteria.

Consistency of the data in categorical variables like the status of diagnosis
recommendations and investigation was given priority. In order to facilitate accurate
analysis, variations in the data input in terms of formatting and capitalisation were
corrected. Incomplete data and missing values were checked and deleted where

necessary.

Other variables were then defined after data cleaning to ease the analysis process. The
other variables include categorising the OPD attendance according to age category and
month. In order to perform demographic analysis and compare the utilisation pattern of
the services among different age groups, the patients were classified according to age
categories predefined. For the purpose of analysing trends in the study period,

attendance dates were also divided into monthly categories.

Microsoft Excel was used to carry out the descriptive analysis on the cleaned dataset.
Pivot tables were created in order to determine the demographic information, diagnostic
suggestions and diagnostic completions. The frequency and percentages of distribution
of the patients according to age category, consultant and month were calculated.
Conversion rate and utilisation trend were separately evaluated for laboratory and
ultrasonography services.

Patients who finished recommended investigations within the hospital were compared
to the total number of patients who were advised to do so in order to evaluate diagnostic
conversion. For laboratory tests and ultrasound services, conversion rates were
determined independently. Additionally, patients who did not finish suggested
investigations within the hospital were identified to calculate patient leakage and drop-

off rates.
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Another tool that was used for the visualisation of data and generation of dashboards is
Microsoft Power BI. Dashboard was generated through importing the cleaned data set in
Microsoft Power BI. There are KPIs included in the dashboard for visualization which
include OPD volume, lab conversion rate, USG conversion rate, diagnostic completion

rate, and patient leakage rate.

Charts, graphs and visual summaries generated using Microsoft Power BI have
simplified the understanding of trends in diagnostic utilization and consultant
performance metrics. In addition to this, it provided a summary of diagnostics usage

over the study period and comparison of monthly conversion rates.

After cleaning and validation process, there were 338 patient records included in the
data set. Analysis conducted in the study was done on the basis of these patient records.
Tables, graphs and some conclusions discussed in chapter four of the dissertation were

generated from the collected data.
3.4 Operational Definitions

To guarantee clarity, uniformity, and consistent interpretation throughout the research
process, a few essential terminology and ideas were operationally defined for this study.
These definitions were created considering the study's goals and the characteristics of

the variables taken from hospital records.
Outpatient Department (OPD) Patient

A patient who attended Cocoon Hospital in Jaipur for medical evaluation and
consultation but was not admitted is referred to as an OPD patient. As the initial point of
contact between patients and medical professionals, the OPD serves as the foundation

for the diagnostic suggestions that are assessed in this study.
In-house Diagnostic Services

Diagnostic services provided within Cocoon Hospital, including laboratory
investigations and ultrasonography services. In the present study, utilization of in-house
diagnostic services refers to the completion of recommended investigations within the

hospital rather than through an external diagnostic provider.
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OPD Consultation

A clinical meeting between a patient and a consulting physician that includes a review
of the patient's medical history, a clinical examination, and decisions about
investigations, diagnosis, and therapy is referred to as an OPD consultation. Depending
on the patient's clinical condition, recommendations for laboratory tests, ultrasound

services, or other diagnostic procedures may be made after each session.
Laboratory Investigation Recommendation

Any laboratory test that the consulting physician recommends during an OPD
appointment is referred to as a laboratory investigation referral. Regular blood tests,
biochemical analyses, hormone evaluations, urine testing, and other diagnostic
laboratory procedures necessary for clinical decision-making may be among these
investigations.

For the purposes of this study, a patient was categorised as "Lab Recommended" if the
consultant recommended at least one laboratory test and the results were recorded in the

hospital's records.
Laboratory Investigation Completion

The effective use of the hospital's internal laboratory services by a patient who had
previously recommended one or more laboratory investigations is referred to as
laboratory investigation completion. When the suggested test was carried out and
documented in the hospital system, the patient was deemed to have finished the
laboratory investigation.

For the purposes of conversion analysis, patients who were recommended laboratory
investigations but did not undertake testing within the hospital were categorised as non-

completed cases.
Ultrasonography (USG) Recommendation

Any imaging test that the consulting physician recommends during an OPD
appointment is referred to as an ultrasound referral. In the current study,
ultrasonography mainly referred to obstetric and gynaecological imaging techniques

that are often used in maternity and women's healthcare services.
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When a consulting physician recorded a recommendation for ultrasonography in the

hospital records, the patient was classified as “USG Recommended."
Ultrasonography (USG) Completion

The successful completion of a suggested USG examination at the hospital's internal
imaging unit is referred to as ultrasonography completion. When the suggested imaging
technique was carried out and documented in the hospital's diagnostic records, the
patient was deemed to have finished the investigation.

For conversion analysis, patients who were recommended but did not use the hospital's

USG services were regarded as non-completed cases.
Lab Conversion

The term "lab conversion" describes a patient who underwent one or more laboratory
tests at the hospital's in-house laboratory facility after the consulting physician advised
them. It shows that laboratory services were successfully used after a diagnostic

suggestion.
USG Conversion

The term "USG conversion" describes a patient who, after the consulting physician
recommended an ultrasonography (USG) examination, finished the inquiry at the
hospital's internal radiology or USG unit. It shows that the patient used the suggested

imaging service at the same medical facility.
Diagnostic Conversion Rate

The percentage of patients who finished a suggested diagnostic inquiry within the
hospital out of all patients who got that recommendation is known as the diagnostic
conversion rate.

Because it shows how well patients are retained within the diagnostic process, the
conversion rate was chosen as the study's main performance metric.

The following formula was used to determine the conversion rate:

Number of Completed Investigations
C ion Rate (%) = 100
onversion Rate (%) Number of Recommended Investigations %

For laboratory tests and ultrasound services, different conversion rates were computed.
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OPD-to-Laboratory Conversion Rate

The percentage of OPD patients who finished suggested laboratory tests within the
hospital following a laboratory suggestion from the consulting physician is known as
the OPD-to-Laboratory conversion rate.

The effectiveness of patient retention within the diagnostic pathway and the use of

internal laboratory services were evaluated using this indicator.
OPD-to-USG Conversion Rate

The percentage of OPD patients that underwent recommended ultrasonography
investigations within the hospital following a consulting physician's referral is known as
the OPD-to-USG conversion rate.

This metric was used to assess patient adherence to diagnostic suggestions and gauge

the use of internal imaging services.
Patient Leakage / Drop-off

Patients who were recommended laboratory tests or ultrasonography services but did
not finish those tests within the hospital are referred to as "patient leakage," also known
as "diagnostic drop-off." Before using the hospital's internal diagnostic facilities, these
patients are regarded as having left the intended diagnostic pathway.

Because it represents a possible loss of service utilisation and may reveal obstacles
pertaining to accessibility, convenience, cost, or patient desire, patient leakage is a

crucial operational indicator.
Patient Retention

The percentage of patients who chose and finished the suggested diagnostic tests within
the hospital following a suggestion from the consulting physician is known as patient
retention. Stronger continuity of care and improved usage of internal diagnostic services

are indicated by higher patient retention.
Drop-off Rate

The percentage of suggested investigations that were not finished within the hospital is

known as the "drop-off rate."
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The following formula was used to get the drop-off rate:

Recommended Investigations - Completed Investigations « 100

Drop-off Rat =
rop-off Rate (%) Recommended Investigations

A lower drop-off rate denotes better conversion and increased diagnostic service
utilisation, while a higher drop-off rate suggests lower patient retention and decreased

diagnostic service utilisation.
3.5 Data Analysis Plan

The tools employed to analyse the data were Microsoft Excel and Microsoft Power BI.
These tools were chosen based on their helpfulness in analysing statistical data and
performing various tasks such as data cleaning, transformation, and visualization as well
as developing dashboards. The measurements for diagnostic use cases, conversion rates

and patient retention indicators were the major objectives in the descriptive analysis.

All the documents were then integrated into Microsoft Excel to prepare the data set and
clean it. The consistency, validity and completeness of the data were checked.
Inconsistencies, duplicates, and missing data were spotted and rectified. The data
validation process was undertaken to ensure that the data used is valid and qualifies for

analysis.

For ease of analysis, coding and classification of the variables were done after cleaning
of the data set. In the case of demographic analysis, age variable was classified
according to pre-set age ranges. For computation of conversion rate and drop off rate,
diagnosis recommendation and completion variables were also classified in binary

variables such as Yes and No.

The data was summarised through descriptive statistics. The variables such as patient
demographics, patient distribution according to consultant, diagnostic recommendation,
and trend in diagnostic completion were summarised through frequency and
percentages. It was important to understand the relationship between the two diagnostic

advice and service usage.

Pivot tables in MS Excel were popularly used for summarization and data analysis.

Pivot tables facilitated the analysis of OPD consultations, lab suggestions, USG
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suggestions, and completed investigations per consultant, per month, and per age. These

analyses were done to calculate KPIs and make tables for the display of results.

Apart from descriptive statistics, a Chi-Square Test of Independence was done to
analyze consultant-wise difference in diagnostic conversion rate. Two sets of Chi-
Square tests were done - one for lab investigations and another for USG investigations.
Categories having smaller number of patients among consultants were clubbed into one
category, “Others,” to ensure that the expected cell frequency is sufficiently large for
robustness of statistical test. The assumptions of the Chi-Square test (independence of
observations, categoric variable, mutually exclusive categories, and expected
frequencies) were assessed before interpreting the results. A level of significance of 5%

(p <0.05) was considered.

The collected data was cleaned, validated and analyzed using Microsoft Excel and
Power BI. Statistical tools like frequencies, percentages, conversion rate and leakage
rate were used for descriptive statistics to understand the usage of diagnostics.
Comparison was done among consultants and per month basis for laboratory and USG

conversion rates.

To check whether the difference found among consultants is significant statistically, two
different tests called Chi-Square Test of Independence were carried out. One was carried
out for the relationship between consultant category and the status of investigation

completed or not for laboratory investigations. The following hypotheses were tested:
Hypothesis 1: Laboratory Investigation Completion

HO:: There is no significant variation in laboratory conversion rates across consultant

categories.

H1:: There is a significant variation in laboratory conversion rates across consultant

categories.
Hypothesis 2: USG Investigation Completion

HO2: There is no significant variation in USG conversion rates across consultant

categories.
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H12: There is a significant variation in USG conversion rates across consultant

categories.

For statistical analysis, consultants with comparatively lower patient volumes were
grouped into an “Others” category. This approach ensured adequate expected
frequencies and improved the validity of the Chi-Square test. A significance level of 5%

(p <0.05) was considered for statistical inference.
The following descriptive analyses were performed as part of the study.
Demographic Analysis

Age-group classification was used to evaluate patient demographics. To comprehend the
distribution of patients among various age groups, frequencies and percentages were

computed.
OPD Volume Analysis

To evaluate patient influx during the research period, the distribution of OPD patients
by month and consultant was examined. An overview of OPD workload and patient

volume trends was given by this analysis.
OPD-to-Laboratory Conversion Analysis

A comparison was made between the number of patients who underwent recommended
laboratory tests and the number of patients who finished those tests while they were in
the hospital. To evaluate the use of internal laboratory services, laboratory conversion

rates were computed.

The laboratory conversion rate was calculated using the following formula:

Lab C leti
Lab Conversion Rate (%) = Tab al;{eco(igeicli(;{:isons x 100

OPD-to-USG Conversion Analysis

The number of patients who finished the suggested investigations within the hospital
was compared to the number of patients who were recommended ultrasonography

services.
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The USG conversion rate was calculated using the following formula:

USG Conversion Rate (%) = USG Completions x 100

"~ USG Recommendations

Diagnostic Leakage Analysis

Patients who received diagnostic advice but did not finish the investigations within the
hospital were identified to analyse patient leakage. Leakage analysis was carried out

independently for ultrasound services and laboratory investigations.

The drop-off rate was calculated using the following formula:

Recommended Investigations — Completed Investigations
Drop-off Rate (%) = 100
rop-off Rate (%) Recommended Investigations 8

Consultant-wise Diagnostic Analysis

To assess variations in the use of diagnostics among doctors, conversion rates by
consultant were examined. For laboratory research and ultrasound services, different
analyses were carried out. This made it easier to spot differences in consultants' patient

conversion rates.
Data Visualization and Dashboard Development

Visual reports and interactive dashboards were made with Power BI. Charts, graphs, and
KPI cards were used to create visual representations of the cleaned dataset after it was

loaded into Power BI. Key performance indicators (KPIs) included:
* Total OPD Patients

* Total Lab Recommendations

* Total Lab Completions

* Total USG Recommendations

* Total USG Completions

* Lab Conversion Rate

* USG Conversion Rate
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* Diagnostic Leakage Rate

Various visualizations such as bar charts, column charts, trend charts and KPI cards
were developed to present findings in an easily interpretable format. The Power BI
dashboard provided a comprehensive overview of diagnostic service utilization and

supported effective interpretation of study results.

The results generated through the above analyses were presented using tables, charts

and dashboards in Chapter 4 of the dissertation.
3.6 Ethical Considerations

During the entire process of research, ethical principles have been strictly adhered to in
order to ensure proper handling of medical data and confidentiality of patients. No
direct contact with patients and treatment has been carried out during the course of this

study due to the use of secondary data.

Permission had been sought beforehand before using the data collected from Cocoon

Hospital, Jaipur. The data collected was used solely for academic purposes only.

Patient confidentiality and privacy have been maintained throughout the course of the
study. The analytical data set and the research paper lacked all kinds of personal
identifiers like name, address, phone number, or even the medical record number of the
patient. To ensure the anonymity of the patients, the data was anonymized before

analyzing.

No one apart from the researcher had any access to the safely kept data. The data
collected for the research was not used for any purpose other than scholarly research

purposes.

The study fulfilled the ethical requirements for data security and privacy. Throughout
the entire process of research, all efforts were taken to protect the interests of the

patients.
3.7 Implications of Research

This study has several implications for the workings of hospitals, healthcare analytics,

and healthcare management. This study will provide some valuable insights into patient
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behavior, diagnostic service utilization, and patient retention in a hospital setting

through the determination of OPD-to-Laboratory and OPD-to-USG conversion rates.

Findings from this study will be useful in helping hospital management identify patient
leakage areas and understand factors that may influence the use of diagnostic services.
Understanding conversion patterns is likely to enable the formulation of specific
strategies designed to enhance the utilization of diagnostic services offered within the

hospital.

Operational performance can be measured in terms of conversion rates, drop-off rates,
and patient retention rates. Operational performance measures such as conversion rates
and drop-off rates can be employed to assess the effectiveness of delivery of diagnostic

services.

Moreover, this research provides an example of how healthcare analytics software,
including Microsoft Excel and Power BI, can be applied in practice to conduct an
analysis of hospital data and support decision making based on evidence. Using
dashboards and performance indicators, healthcare organizations can make use of

routine operational data to gain useful insights for management and planning.

Moreover, through helping healthcare providers detect barriers that prevent patients
from taking advantage of their in-house diagnostic services, the results of the study can
help enhance the experience of patients. By eliminating these barriers, the accessibility
of services, patient satisfaction, and treatment continuity can be improved.

By offering empirical data on diagnostic conversion rates at a private maternity and
women's healthcare facility, the study adds to the body of knowledge already in
existence. Future research on diagnostic utilisation, patient retention, and healthcare
service performance in comparable healthcare environments may use the findings as a

guide.
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CHAPTER 4

RESULTS AND ANALYSIS

4.1 Patient Demographic and OPD Profile

A total of 338 patients visited the Outpatient Department (OPD) of Cocoon Hospital,
Jaipur during the study period and were included in the analysis. The age-wise

distribution of patients is presented in Table 4.1.

Table 4.1: Age-wise Distribution of Patients.

Age group Frequency Percentage
<20 2 0.6%

20-29 111 32.8%
30-39 186 55.0%
40-49 30 8.9%

50+ 9 2.7%
Grand Total 338 100.0%

As shown in Table 4.1, most patients belonged to the 30-39 years age group (55.0%),

followed by the 20-29 years age group (32.8%). Patients aged below 20 years and

above 50 years constituted only a small proportion of the total study population

Table 4.2: Month-wise Distribution of OPD Patients

Month No. of patients
March 170
April 168
Grand Total 338

The month-wise distribution of OPD patients is presented in Table 4.2. A total of 170

patients visited the OPD in March, while 168 patients visited in April. The distribution

indicates a relatively stable patient inflow across the two-month study period.
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Table 4.3: Doctor-wise Distribution of Patients

Doctor No. of Patients
Dr. Himani 122

Dr. Priya 117

Dr. Mitul 68

Dr. Preeti 18

Dr. Anupama 11

Dr. Susheela 2

Grand Total 338

Doctor-wise patient distribution is presented in Table 4.3. Among the consultants, Dr.
Himani managed the highest number of patients (122), followed by Dr. Priya (117) and
Dr. Mitul (68). Dr. Preeti, Dr. Anupama and Dr. Susheela accounted for comparatively

lower patient volumes.

Overall, the findings indicate a consistent OPD patient load during the study period,
with a significant proportion of patients requiring diagnostic investigations. The
observed patient distribution provides the foundation for analysing OPD-to-Lab

conversion, OPD-to-USG conversion and diagnostic leakage in subsequent sections.
4.2 Diagnostic Recommendation Profile

Table 4.4 Diagnostic Recommendations

Service Recommended % of Total OPD
Laboratory 193 57.1%
USG 256 75.7%

USG investigations were recommended more frequently than laboratory investigations.
Nearly three-fourths of patients required USG examinations, highlighting the

importance of imaging services in maternity care.
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4.3 OPD-to-Laboratory Conversion Analysis

The OPD-to-Lab Conversion Rate measures the proportion of patients who completed
the recommended laboratory investigations within the hospital after receiving a

diagnostic recommendation from the consulting physician.

Table 4.5: OPD-to-Lab Conversion Rate

Month Lab Recommended Lab completed Conversion
Rate%

March 94 75 79.8

April 99 82 82.8

Overall 193 157 81.3

The monthly Lab Conversion Rate is shown in Table 4.5. Out of 94 patients advised
laboratory investigation in March, 75 underwent the test recommended by the hospital
and thus, the conversion rate was 79.8%. In April, 99 patients were advised laboratory
investigations and 82 of them underwent the tests; consequently, the conversion rate

was 82.8%.

On average, of 193 patients advised laboratory investigation during the period of the
study, 157 completed the investigations within the same hospital. Therefore, the overall

Lab Conversion Rate was 81.3%.

It is seen from the above results that the majority, i.e., over four-fifths of patients used
the laboratory services offered by the hospital after the recommendation. At the same
time, 36 patients did not undergo the investigation recommended to them within the

hospital.

While the overall conversion rate was quite high, there were some cases where the
patients refused to undergo the investigation. Thus, there is room for improving the
process of patients' retention through the improvement of counselling techniques and

other measures aimed at making the services easier to use.

Figure 4.1- OPD-to-Lab Conversion Funnel
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Lab Completed
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4.4 OPD-to-USG Conversion Analysis

The OPD-to-USG Conversion Rate measures the proportion of patients who completed
the recommended ultrasound (USG) examinations within the hospital after receiving a

diagnostic recommendation from the consulting physician.

Table 4.6: OPD-to-USG Conversion Rate

Month USG USG Conversion %
Recommended Completed

March 126 115 91.3%

April 130 110 84.6%

Overall | 256 225 87.9%

The USG Conversion Rate per month is shown in Table 4.6. In March, 126 patients had
been recommended USG, out of which 115 performed USG and hence the USG
Conversion Rate was found to be 91.3%. In April, 130 patients had been recommended
USQG, out of which 110 patients had done USG and hence the USG Conversion Rate
was 84.6%.

In all, out of 256 patients recommended for USG, 225 patients conducted USG

examination in the hospital and hence the USG Conversion Rate was 87.9%.

It is found that the use of USG facility in the in-house setting was quite high with nine
out of every ten recommended patients having done USG. As compared to laboratory

investigation, USG had shown comparatively high conversion rate.

The higher USG Conversion Rate may be attributed to factors such as immediate

availability of imaging services, greater perceived importance of ultrasound
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examinations in maternity care and convenience of receiving diagnostic services within
the same facility. However, 31 patients did not complete the recommended USG

investigations, indicating scope for further improvement in diagnostic retention.

Figure 4.2- OPD-to-USG Conversion Funnel

USG Conversion Funnel
100%

USG Completed

66.6%

4.5 Drop-off and Patient Leakage

Patient leakage implies the percentage of patients who were advised on diagnostic
investigations but did not undertake them in the hospital. It is a vital performance
indicator because it affects the continuity of care, use of diagnostic equipment, and

profitability of the hospital.

The patient leakage of diagnostic investigations is provided in Table 4.7. In respect of
laboratory investigations, 193 patients were advised to have the tests done; however,
only 157 patients had the investigation performed at the hospital. As such, 36 patients
did not undertake the suggested lab investigation, hence a drop-out rate of 18.65%.

For USG investigations, 256 patients were advised to have the ultrasound investigation
done, of which 225 undertook it. A total number of 31 patients failed to undertake the

advised USG investigation, hence a drop-out rate of 12.11%.

The findings indicate that laboratory services experienced a higher level of patient
leakage compared to USG services. This suggests that patients were more likely to
complete recommended USG examinations than laboratory investigations. Factors such
as cost considerations, waiting time, convenience and preference for external diagnostic

providers may contribute to this drop-off behaviour.
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Overall, approximately 67 recommended diagnostic investigations were not completed

within the hospital during the study period. Reducing this leakage presents a significant

opportunity for improving patient retention, enhancing utilization of in-house diagnostic

services and strengthening operational efficiency.

Table 4.7 (Diagnostic Leakage Analysis)

Diagnostic Recommended | Completed Not Drop-off Rate
Service Completed (%)
Lab 193 157 36 18.65%
USG 256 225 31 12.11%

Figure 4.3- Doctor-wise Diagnostic Leakage
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Figure 4.4- diagnostic leakage by service type

Diagnostic Leakage Rate by Service Type
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4.6 Consultant-wise Diagnostic Performance
Table 4.8: Doctor-wise Lab Conversion Rate
Doctor Lab Lab Conversion Rate (%)
Recommended Completed
Dr. Himani 76 59 77.6%
Dr. Priya 63 51 81.0%
Dr. Mitul 35 29 82.9%
Dr. Preeti 10 9 90.0%
Dr. Anupama 8 8 100.0%
Dr. Susheela 1 1 100.0%
193 157 81.3%




Figure 4.5- Doctor-wise Lab Conversion
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The doctor-wise analysis showed variations in laboratory investigation completion
among consultants. Among the major consultants, Dr. Preeti recorded the highest
Lab Conversion Rate (90.0%), followed by Dr. Mitul (82.9%) and Dr. Priya
(81.0%). Dr. Himani had the lowest Lab Conversion Rate (77.6%), indicating
relatively higher patient drop-off for laboratory investigations. Overall, the Lab
Conversion Rate was 81.3%, suggesting that most patients completed their

recommended laboratory tests within the hospital.

Table 4.9 — Doctor-wise USG Conversion Rate

Doctor USG USG Conversion Rate
Recommended Completed (%)

Dr. Himani 8 8 100.0%
Dr. Priya 94 79 84.0%
Dr. Mitul 57 54 94.7%
Dr. Preeti 13 11 84.6%
Dr. Anupama 82 71 86.6%
Dr. Susheela 2 2 100.0%

256 225 87.9%

The doctor-wise analysis showed variations in laboratory investigation completion
among consultants. Among the major consultants, Dr. Preeti recorded the highest Lab
Conversion Rate (90.0%), followed by Dr. Mitul (82.9%) and Dr. Priya (81.0%). Dr.
Himani had the lowest Lab Conversion Rate (77.6%), indicating relatively higher
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patient drop-off for laboratory investigations. Overall, the Lab Conversion Rate was
81.3%, suggesting that most patients completed their recommended laboratory tests

within the hospital.

Table 4.10 Consultant-wise Diagnostic Performance Summary

Doctor-wise Diagnostic Performance Summary

Doctor_Assigned Total Patients Lab Conversion % USG Conversion % Eeakage %
Dr. Himani 122 77.6% 84.0% 18.8%
Dr. Priya 17 81.0% 86.6% 15.9%
Dr. Preeti 18 90.0% 84.6% 13.0%
Dr. Mitul 68 82.9% 94.7% 9.8%
Dr. Anupama 11 100.0% _ 0.0%
Dr. Susheela 2 100.0% _ 0.0%
Total 338 81.3% 87.9% 14.9%

Among the consultants with higher patient volumes, clear differences were observed in
diagnostic conversion and leakage rates. Dr. Mitul showed the strongest overall
performance, with a Lab Conversion Rate of 82.9%, USG Conversion Rate of 94.7%,
and the lowest Leakage Rate (9.8%), indicating better patient retention and diagnostic

uptake.

Dr. Preeti achieved the highest Lab Conversion Rate (90.0%) among the major
consultants, while Dr. Priya recorded moderate conversion rates with a Leakage Rate of

15.9%.

Although Dr. Himani managed the highest number of patients (122), she recorded the
lowest Lab Conversion Rate (77.6%) and the highest Leakage Rate (18.8%), suggesting

greater patient drop-off after consultation.

Overall, the results indicate that diagnostic utilization varied across consultants, with
Dr. Mitul demonstrating the most effective conversion performance, while higher
leakage rates among some consultants highlight opportunities to improve patient

retention and in-house diagnostic service utilization.
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4.7 Monthly Trend Analysis (March—April 2026)

Table 4.11: Month-wise Diagnostic Performance Summary

Month | OPD Patients | Lab Conversion Rate (%) | USG Conversion Rate (%)

March | 170 79.8 91.3
April 168 82.8 84.6
Overall | 338 81.3 &7.9

The month-wise analysis was conducted to identify variations in OPD volume,
diagnostic recommendations and conversion rates during the study period. The results

indicate relatively stable patient inflow and diagnostic utilization across both months.

As is clear from Table 4.2, there were 170 patients at the OPD in March, whereas there
were 168 patients at the OPD in April.

The conversion rate for the laboratory based on the month-wise analysis as shown in
Table 4.5 improved from 79.8% in March to 82.8% in April. The higher conversion rate

indicates better compliance with lab investigations by patients in April.

Likewise, the conversion rate of USG based on the month-wise analysis as shown in
Table 4.6 dropped from 91.3% in March to 84.6% in April. However, even after the
drop, the conversion rate of USG was higher as compared to the conversion rate of the
laboratory in both months. Diagnostic leakage analysis indicates that more number of
patients dropped out from the laboratory service line as compared to USG service line

during the period of the study.

Overall, the monthly trend analysis demonstrates stable OPD activity with relatively
consistent diagnostic service utilization. Monitoring these trends regularly can help
hospital management identify operational issues early and implement targeted

interventions to improve patient retention and diagnostic service performance.
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Figure 4.6- USG Month-wise Conversion and Leakage
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Figure 4.6 shows that the USG Conversion Rate decreased from 91.3% in March to
84.6% in April, while the USG Leakage Rate increased from 8.7% to 15.4%. Despite
this decline, the conversion rate remained high in both months, indicating strong

utilization of in-house USG services.

Figure 4.7- Laboratory Month-wise Conversion and Leakage
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Figure 4.7 illustrates a slight improvement in the Lab Conversion Rate from 79.8% in

March to 82.8% in April, accompanied by a reduction in the Leakage Rate from 20.2%

to 17.2%. These findings suggest improved patient compliance with recommended

laboratory investigations during April.

4.8 Dashboard-Based KPI Summary

Table 4.12 - Diagnostic Journey Summary

Indicator Count
Total Patients Analysed 338
Lab Recommendations 193
Lab Completions 157
Lab Leakage 36
USG Recommendations 256
USG Completions 225
USG Leakage 31
Lab Conversion Rate 81.3%
USG Conversion Rate 87.9%
Overall Diagnostic Leakage Rate 14.9%

Table 4.12 provides an overall summary of the diagnostic journey of patients included

in the study. Out of 338 patients analysed, 193 were recommended laboratory

investigations and 256 were recommended USG examinations. The overall Lab

Conversion Rate was 81.3%, while the USG Conversion Rate was higher at 87.9%,
indicating better utilization of in-house USG services. Despite satisfactory conversion
rates, an overall Diagnostic Leakage Rate of 14.9% was observed, suggesting that a

proportion of patients did not complete the recommended investigations within the

hospital. These findings highlight opportunities to further improve patient retention and

maximize the utilization of in-house diagnostic services.
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Figure 4.8- OPD Conversion & Diagnostic Dashboard (Page 1)
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Dashboard 1 gives an overall picture of diagnostic service utilization at Cocoon
Hospital during the study period. The dashboard shows that most patients completed
their recommended investigations, with USG conversion (87.9%) being higher than Lab
conversion (81.3%). However, an overall leakage rate of 14.9% indicates that some
patients did not continue with in-house diagnostics, highlighting an opportunity to

further improve patient retention and service utilization.
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Figure 4.9: Dashboard (Page 2)
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USG Conversion (87.9%) was higher than Lab
Conversion (81.3%), indicating better patient
compliance with imaging services.

Dr. Himani handled the highest patient volume and

Dr. Anupama

Dr. Susheela 0.0% also recorded the highest diagnostic leakage,
highlighting an opportunity to improve patient

Dr. Mitul 68 82.9% 94.7% 9.8% retention.
Approximately 50 patients did not complete

Dr. Priya ‘ mr 81.0% 86.6% 15.9% recommended diagnostic services, contributing to
overall leakage.

Dr. Preeti 18 90.0% 84.6% 13.0% Dr. Mitul demonstrated the lowest leakage rate and
strong conversion performance.

Dr. Himani 122 77.6% 84.0% 18.8%

Total 338 81.3% 87.9% 14.9%

Dashboard 2 highlights differences in diagnostic performance across consultants. While
conversion rates were generally satisfactory, Dr. Mitul demonstrated strong patient
retention with the lowest leakage rate, whereas Dr. Himani recorded the highest leakage
despite handling the largest number of patients. These findings suggest that monitoring
consultant-wise conversion patterns can help identify best practices and areas where

additional efforts may improve diagnostic completion rates.
4.9 Chi-Square Analysis of Consultant-wise Laboratory Conversion Rate

To determine whether consultant-wise variations in laboratory conversion rates were

statistically significant, a Chi-Square Test of Independence was performed.
Hypothesis Tested

HO:: There is no significant variation in laboratory conversion rates across consultant

categories.

H1:: There is a significant variation in laboratory conversion rates across consultant

categories.

Table 4.13: Observed Frequency Table - Consultant Category and Laboratory

Investigation Completion Status
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Consultant Category Completed Not Completed Total
Dr. Himani 59 17 76
Dr. Priya 51 12 63
Dr. Mitul 29 6 35
Others 18 1 19
Total 157 36 193

Table 4.14: Expected Frequency Table

Consultant Category | Expected Completed | Expected Not Completed

Dr. Himani 61.82 14.18
Dr. Priya 51.25 11.75
Dr. Mitul 28.47 6.53
Others 15.46 3.54

Table 4.15: Chi-Square Test Results - Laboratory Investigation Completion

Parameter Value
Chi-Square Statistic (%) 2.9955

Degrees of Freedom 3

p-value 0.3923
Significance Level 0.05

Decision Fail to Reject HO:

The Chi-Square test was conducted to assess whether laboratory investigation
completion varied significantly across consultant categories. The analysis yielded a Chi-
Square statistic of 2.9955 with 3 degrees of freedom and a p-value of 0.3923. Since the
p-value was greater than the significance level of 0.05, the null hypothesis was not

rejected.

This finding indicates that although laboratory conversion rates differed numerically
among consultants, the observed differences were not statistically significant. Therefore,
consultant category was not found to have a significant influence on laboratory

investigation completion during the study period. The variation observed across

46



consultants is more likely to reflect routine operational differences rather than a

systematic pattern.
4.9.1 Chi-Square Analysis of Consultant-wise USG Conversion Rate

To determine whether consultant-wise variations in USG conversion rates were

statistically significant, a separate Chi-Square Test of Independence was performed.
Hypothesis Tested

HO:2: There is no significant variation in USG conversion rates across consultant

categories.

H1.: There is a significant variation in USG conversion rates across consultant

categories.

Table 4.16: Observed Frequency Table - Consultant Category and USG Investigation

Completion
Consultant Category Completed | Not Completed | Total
Dr. Priya 79 15 94
Dr. Mitul 54 3 57
Others (including Dr. Himani) | 92 13 105
Total 225 31 256

Table 4.17: Expected Frequency Table

Consultant Category | Expected Completed | Expected Not Completed

Dr. Priya 82.62 11.38
Dr. Mitul 50.10 6.90
Others 92.29 12.71

Table 4.18: Chi-Square Test Results — USG Investigation Completion

Parameter Value
Chi-Square Statistic (%) 3.8253
Degrees of Freedom 2
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p-value 0.1477

Significance Level 0.05

Decision Fail to Reject HO»

The Chi-Square analysis yielded a statistic of 3.8253 with 2 degrees of freedom and a p-

value of 0.1477. Since the p-value exceeded the significance level of 0.05, the null

hypothesis was not rejected.

The findings suggest that consultant-wise differences in USG conversion rates were not

statistically significant during the study period. Although certain consultants

demonstrated higher conversion rates than others, the variation observed was within the

range expected by chance and therefore cannot be considered statistically meaningful.

Table 4.19: Summary of Chi-Square Test Results

Parameter Laboratory Analysis USG Analysis
Sample Size 193 256

Chi-Square Statistic 2.9955 3.8253

Degrees of Freedom 3 2

p-value 0.3923 0.1477

Decision Fail to Reject HO: Fail to Reject HO-

The Chi-Square analyses were conducted to evaluate whether consultant category
significantly influenced diagnostic investigation completion. For both laboratory and
USG investigations, the p-values were greater than the significance level of 0.05.
Therefore, the study did not find sufficient statistical evidence to conclude that

consultant category significantly affected diagnostic conversion rates.

While consultant-wise differences in conversion percentages were observed in the

descriptive analysis, these differences were not statistically significant. The findings

indicate that diagnostic conversion behaviour may be influenced by multiple operational

and patient-related factors rather than consultant category alone.
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CHAPTER 5
DISCUSSION

The present study was conducted to analyse OPD-to-Lab Conversion, OPD-to-USG
Conversion and Diagnostic Leakage among patients attending the Outpatient
Department (OPD) at Cocoon Hospital, Jaipur. The study also aimed to evaluate the
utilization of in-house diagnostic services and identify opportunities for improving
patient retention and diagnostic service uptake. The findings were analysed using

healthcare analytics tools and compared with evidence from previous studies.
5.1 Discussion on OPD-to-Laboratory and OPD-to-USG Conversion Rates
Finding

The study revealed an overall Laboratory Conversion Rate of 81.3% and a USG
Conversion Rate of 87.9%. These findings indicate that a majority of patients completed
the investigations recommended during their OPD consultation. However, the higher
conversion observed for USG services suggests that patients were more likely to

undergo ultrasonography than laboratory investigations within the hospital.
Comparison with Literature

The findings have been in line with other research done previously where the
inconsistencies between diagnostic guidelines and utilization of services were observed.
Holloway et al. (2020) found out that not all patients follow the prescribed diagnostic
tests due to issues related to convenience, cost, accessibility, and choice. In the same
line, Engel et al. (2017) observed that patients tend to switch providers during their

diagnostic process.

While earlier studies primarily emphasized diagnostic drop-off, the conversion rates
observed in the present study were comparatively high. This suggests that Cocoon
Hospital has been relatively successful in retaining patients within its diagnostic

pathway.
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Possible Explanation

One of the observations drawn from this study is the consistent superiority of USG
conversion rates compared to those of laboratory tests. This could be attributed to the
way patients view various diagnostic services in terms of importance. In a gynecology
clinic environment, patients see ultrasonography as an integral part of treatment since it
gives them direct insight into the progress of pregnancy and the health status of their

babies. As such, patients will be motivated to undertake USG diagnostics without delay.

The laboratory tests, while equally vital from a clinical point of view, may not attract
the same level of importance as USG services. Patients will select external laboratories
depending on convenience, costs, closeness to their homes or because they are familiar

with certain diagnostic centers.
Implication for Cocoon Hospital

With regard to the management of hospitals, there is a point of strength and one area for
improvement revealed by the study. Firstly, the success rate in terms of converting
USGs means that the hospital has been successful in utilizing its own diagnostic

facilities and that the patients trust the diagnostics provided by the hospital.

Secondly, although the conversion rate in the laboratory is relatively low, it indicates
that some patients are being lost after consultation. Improvement in the laboratory
conversion rate, even by just a little bit, can yield great improvements in terms of
operational continuity, patient follow up, coordination among different departments, and

better utilization of diagnostic facilities available within the hospital.
5.2 Discussion on Diagnostic Leakage and Patient Retention
Finding

The study identified an overall Diagnostic Leakage Rate of 14.9%, indicating that a
proportion of patients who were advised investigations did not complete them within
the hospital. Although the majority of patients utilized in-house diagnostic services, the
presence of leakage highlights a gap between recommendation and completion of

investigations.

Comparison with Literature
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The problem of diagnostic leakage is very well-known among health care organizations.
According to the results of the studies conducted by Kumari et al. (2009), Singh et al.
(2020), and Mahajan et al. (2025), it has been established that accessibility, waiting
time, convenience of the service, and patients' preferences can influence the process of
utilization of diagnostics. Furthermore, such studies show that the negative effect of
diagnostic leakage can be on the continuity of care and efficiency of the health care

delivery system.

In contrast to many other health care organizations, the level of diagnostic leakage in
Cocoon Hospital is rather low; thus, a large number of patients remain within the

diagnostic chain of the hospital.
Possible Explanation

However, diagnosis leakage might depend on many other factors apart from
recommendations made by the clinicians. For example, the patients might prefer using
the diagnostic centers that are located outside because of convenience, cheaper prices,
less wait time or location closer to their home. Some patients might be postponing tests

or using the clinics that were recommended by relatives or referring physicians.

The patient’s perception is another factor worth considering. It is true that for the
clinicians, investigation plays an important part in the treatment process; however, it

might not necessarily be the case for patients.
Implication for Cocoon Hospital

Diagnostic leakage represents both a clinical and operational concern. From a clinical
perspective, incomplete investigations may delay diagnosis and treatment decisions.
From a management perspective, leakage reduces utilization of available resources and

limits opportunities for integrated patient care.

The findings suggest that regular monitoring of leakage indicators should become part
of routine hospital performance evaluation. Identifying departments, services, or patient
groups with higher leakage rates can help management implement targeted interventions

aimed at improving patient retention and continuity of care.

5.3 Discussion on Consultant-wise Variations in Diagnostic Utilization
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Finding

The study revealed noticeable differences in diagnostic conversion and leakage rates
across consultants. Among the major consultants, Dr. Mitul demonstrated stronger
conversion performance and lower leakage rates, whereas Dr. Himani recorded

comparatively higher leakage despite managing the highest patient volume.
Comparison with Literature

A number of research works have pointed to the impact of provider-patient
communication on the use of health services. The Behavioural Model of Health
Services Utilization developed by Andersen states that healthcare seeking behavior is
determined not only by the clinical need but also by the behavioral and enabling
elements. It has been proven that better communication and patient involvement

contribute to compliance with medical guidance.

The results obtained during this research confirm this general idea by indicating that

diagnostic services may differ even in the same health facility.
Possible Explanation

The variability is not an indication of difference in clinical expertise but can result from
other variables like mode of communication, patient counseling approaches, workload,
and patient profile among others. Patients managed by consultants with a higher number
of patients can have difficulties in spending enough time with every patient hence the

compliance with investigations.

Patients who get clear explanation about the necessity of investigations tend to follow
the procedure. This means that even the slightest difference in communication and

counseling can make a difference in the conversion results.
Implication for Cocoon Hospital

The consultant-wise findings provide valuable insights for quality improvement
initiatives. Rather than focusing solely on overall hospital performance, management
can use consultant-level indicators to identify successful practices and encourage their

adoption across departments.
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The use of dashboards to monitor consultant-wise conversion and leakage rates can
support data-driven performance management while also promoting greater consistency

in patient retention outcomes.
5.4 Discussion on Month-wise Trends in Diagnostic Utilization
Finding

The month-wise analysis demonstrated stable OPD attendance during the study period,
with 170 patients in March and 168 patients in April. Laboratory Conversion Rate
increased slightly from 79.8% to 82.8%, while USG Conversion Rate decreased from
91.3% to 84.6%.

Comparison with Literature

Previous studies examining healthcare utilization patterns have reported that short-term
fluctuations in service utilization are common. Operational factors, patient scheduling
patterns, seasonal variations, and changes in healthcare demand can all influence

monthly performance indicators.

The relatively small differences observed between March and April are consistent with

the normal variation expected in healthcare service utilization.
Possible Explanation

The changes seen within the study duration were minor and not likely to signal any
major problems with operations. Improvement in lab conversion can be due to increased
compliance on the part of patients or normal changes in service demand. The same
applies to the reduction in USG conversion, which can be attributed to short-term

changes in service demand.

Due to the short study duration, which was just two months, it is crucial to analyze these

results with caution..
Implication for Cocoon Hospital

The findings reinforce the importance of continuous monitoring rather than relying on

isolated observations. Tracking conversion rates and leakage indicators on a monthly
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basis can help hospital management identify emerging trends early and take corrective

action when required.

Regular review of these indicators can support proactive decision-making and

contribute to sustained improvements in diagnostic service utilization.

5.5 Discussion on the Role of Healthcare Analytics and Dashboard-Based

Monitoring
Finding

An important outcome of the study was the successful use of Microsoft Excel and
Power BI to analyse diagnostic utilization patterns and develop interactive dashboards

for monitoring key performance indicators.
Comparison with Literature

Healthcare institutions have turned more to using analytics and business intelligence
systems for making decisions regarding their operations. Literature shows that
dashboards are useful for increasing the visibility of performance indicators and making

quicker diagnoses of problems facing the institution.

This current research supports this trend as it shows how data collected in hospitals can

be used as decision making tool.
Possible Explanation

A lot of operational data is produced daily by the health organizations; however, the
usefulness of such data will depend on its effective analysis and presentation.
Dashboards help simplify data and enable managers to detect trends, patterns, and
underperformances in an efficient manner compared to other means of data

presentation.

The dashboard designed in this study simplified the process of diagnosing utilization
through visualization of the rate of conversion, leakage patterns, and consultant wise

performance.

Implication for Cocoon Hospital
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The dashboard developed during this study can serve as a practical performance
management tool for hospital administrators. Regular review of conversion and leakage
indicators can support evidence-based decision-making, improve accountability, and

help optimize utilization of diagnostic services.

The study demonstrates that healthcare analytics is not only a reporting tool but also a
strategic resource that can support quality improvement and operational excellence

within healthcare organizations.
5.6 Discussion on Consultant-wise Diagnostic Performance

The consultant-wise analysis revealed observable variation in both laboratory and USG
conversion rates across consultants. To determine whether these differences were
statistically meaningful, Chi-Square Tests of Independence were conducted separately

for laboratory investigations and USG investigations.

For laboratory investigations, the analysis yielded ¥*(3) = 2.9955 with a p-value of
0.3923. Similarly, for USG investigations, the analysis yielded ¥*(2) = 3.8253 with a p-
value of 0.1477. In both cases, the p-values exceeded the significance threshold of 0.05,
indicating that the observed consultant-wise differences were not statistically

significant.

These results imply that the category of consultant alone does not play any role as a
critical factor determining the completion of diagnostic investigations in this study
period. While some consultants showed high conversion rate compared to other
consultants, the difference could have been caused by the difference in the number of
patients seen, their case mix, patient preference, access to the service, and operational

factors.

It further highlights the importance of looking at the diagnostic conversion process from
an operational perspective. The use of healthcare dashboards in the continuous process
of monitoring will help understand the diagnostic utilization pattern and identify areas

where patient retention can be improved.
5.7 Overall Discussion Summary

This study revealed that Cocoon Hospital had high rates of diagnostic conversion,

especially when it came to USG services, but a relatively low rate of diagnostic leakage.
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The results of the study align with the current literature and confirm that patients’
behaviour, importance of investigation procedures, operational issues, and
communication patterns impact diagnostic service utilization. What is more important,
this research proves that health care analytics may serve as an instrument for

transforming regular hospital information into valuable analytics.

Thus, it is clear that there is a need in monitoring of diagnostic conversion and
diagnostic leakage indicators. The use of health care analytics and dashboards might be

helpful for improving patient retention and diagnostic service utilization.
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CHAPTER 6
CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion

The present study was conducted to understand how effectively patients at Cocoon
Hospital, Jaipur moved from OPD consultation to completion of recommended
diagnostic investigations. The focus of the study was on evaluating OPD-to-Laboratory
and OPD-to-USG conversion rates, identifying diagnostic leakage, and assessing the
utilization of the hospital's in-house diagnostic services through a healthcare analytics

approach.

The analysis was based on 338 OPD patient records collected during March and April
2026. Of these patients, 193 were advised laboratory investigations and 256 were
recommended ultrasonography (USG) examinations. The findings showed that a
majority of patients completed their recommended investigations within the hospital,
resulting in an overall Laboratory Conversion Rate of 81.3% and a USG Conversion
Rate of 87.9%. The comparatively higher USG conversion rate reflects the important
role of ultrasound services in a maternity and women's healthcare setting and indicates

strong utilization of the hospital's imaging facilities.

At the same time, the study identified the presence of diagnostic leakage, indicating that
a proportion of patients did not complete the recommended investigations within the
hospital. While the overall conversion rates were encouraging, the existence of leakage
highlights that the journey from consultation to diagnosis is not always completed as
intended. This finding emphasizes the importance of continuously monitoring patient
movement through the diagnostic pathway and identifying opportunities to strengthen

patient retention.

Insights on Operations in terms of Consultant Wise and Month Wise analysis were also
gained through this exercise, which showed that there could be difference in the usage
of diagnostics by consultants in varying environments. These differences cannot be used
as a measure of performance; rather, they should be seen as a trend in the usage of

services which could help in future quality improvement initiatives.
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The other important contribution of this research work is that it moves the focus away
from merely counting patients and looks into the results achieved after making a
diagnostic recommendation to a patient. In most of the healthcare facilities, the
effectiveness of any consultation largely depends on the patient's ability to get his tests

done after that consultation.

The Power BI dashboard designed during the research served as another example of
how the hospital's data could be turned into actionable information. The combination of
conversion rate, diagnostic leakage, and utilization measurements in one monitoring

system helps to provide a tool for decision making through data analytics.

In general, it can be noted that the analysis of the research conducted proved that
Cocoon Hospital managed to achieve a satisfactory level of utilization of the hospital
diagnostic services. However, there were also areas where the hospital needs to work on
improving patient retention and decreasing diagnostic leakage. What is more important,
the research proved how powerful healthcare analytics may be as a tool for decision

making.
6.2 Recommendations

Based on the findings of the present study, the following recommendations are proposed
to improve diagnostic service utilization, reduce patient leakage, and strengthen

continuity of care within the hospital.
1. Strengthen the Transition from Consultation to Diagnostic Completion

Although the study observed satisfactory conversion rates for both laboratory and USG
services, a proportion of patients did not complete the recommended investigations
within the hospital. Strengthening coordination between OPD consultations and
diagnostic services may help ensure that patients progress smoothly through the

intended care pathway and reduce diagnostic leakage.
2. Establish Routine Monitoring of Diagnostic Conversion Indicators

OPD-to-Laboratory Conversion Rate, OPD-to-USG Conversion Rate, and Diagnostic
Leakage Rate should be monitored regularly as key operational performance indicators.

Continuous monitoring can help identify utilization trends, evaluate service
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performance, and support timely corrective action whenever a decline in conversion

rates is observed.
3. Improve Utilization of In-House Laboratory Services

The study found that laboratory services experienced a comparatively higher level of
leakage than USG services. Hospital management may therefore focus on identifying
operational opportunities to improve laboratory utilization and encourage completion of

recommended investigations within the hospital.
4. Strengthen Patient Engagement and Follow-up Practices

Structured patient follow-up mechanisms such as reminder calls, SMS notifications, and
appointment reminders may encourage patients to complete recommended
investigations. Improved patient engagement can contribute to higher diagnostic

completion rates and better continuity of care.
5. Integrate Dashboard-Based Performance Monitoring into Routine Operations

The Power BI dashboard developed during the study can be utilized as a routine
management tool for monitoring diagnostic utilization patterns, conversion rates,
leakage trends, and consultant-wise performance indicators. Regular use of analytics
dashboards can support data-driven decision-making and operational improvement
initiatives.

6. Promote a Culture of Continuous Quality Improvement

Regular review of diagnostic utilization indicators should be incorporated into
operational performance discussions. Sharing best practices, monitoring trends, and

identifying areas requiring intervention can support continuous improvement in

diagnostic service delivery, patient retention, and overall healthcare efficiency.
7. Continue Strengthening In-House Diagnostic Capabilities

The study period included a transition from outsourced laboratory services to in-house
laboratory operations. Continued strengthening of in-house diagnostic capabilities may
improve convenience for patients, support continuity of care, and enhance utilization of

hospital-based diagnostic services.

59



6.3 Limitations of the Study

Although the present study provides valuable insights into diagnostic service utilization
and patient retention within a healthcare setting, certain limitations should be

acknowledged while interpreting the findings.

One of the primary limitations of the study is its relatively short duration. The analysis
was conducted using data collected over a two-month period (March—April 2026),
which provided a snapshot of diagnostic utilization patterns during that time. While the
study successfully captured OPD-to-Laboratory and OPD-to-USG conversion trends, a
longer observation period could have provided a more comprehensive understanding of
how these patterns change over time and across different patient volumes or seasonal

variations.

Another limitation relates to the study setting. The research was conducted at a single
private specialty hospital focused primarily on maternity and women's healthcare
services. As healthcare organizations differ in terms of patient demographics, service
delivery models, operational processes, and diagnostic infrastructure, the findings may
reflect the unique characteristics of the study setting. Therefore, caution should be

exercised while extending the findings to other hospitals or healthcare environments.

An important contextual factor during the study period was the transition in laboratory
service operations. During March 2026, laboratory investigations were managed
through an outsourced laboratory service provider, whereas from April 2026 onwards,
laboratory services became available within the hospital. This operational change may
have influenced patient convenience, accessibility, and utilization of laboratory services.
Consequently, month-wise differences in laboratory conversion rates may not be
attributable solely to patient behaviour and should be interpreted in light of this

organizational transition.

The study was based entirely on routinely generated hospital records, including data
obtained from the Hospital Information System (HIS), consultant records, and
diagnostic service records. While such data provide valuable real-world operational
insights, the analysis was dependent on the completeness and accuracy of the
information recorded within these systems. Any inaccuracies or omissions in the source

records could potentially influence the study findings.

60



A further limitation is that the study focused on measuring diagnostic conversion and
leakage patterns rather than exploring the reasons behind them. The analysis was able to
identify how many patients completed or did not complete recommended investigations
within the hospital; however, it could not determine why these decisions were made.
Factors such as affordability, waiting time, accessibility, convenience, patient
awareness, personal preferences, referral practices, and perceptions regarding diagnostic
services were beyond the scope of the study. As a result, the findings should be
interpreted as indicators of utilization patterns rather than explanations of patient

behaviour.

Similarly, consultant-wise variations in conversion rates were examined from an
operational perspective to understand differences in diagnostic utilization patterns.
However, the study did not account for factors such as clinical complexity, disease
severity, patient case mix, or diagnosis-specific requirements, all of which may
influence diagnostic recommendations and completion rates. Therefore, these findings

should not be interpreted as measures of consultant effectiveness or performance.

Despite these limitations, the study offers a practical and data-driven assessment of
diagnostic conversion patterns within a real-world healthcare environment. By
examining OPD-to-Laboratory and OPD-to-USG conversion rates, diagnostic leakage,
and utilization of in-house diagnostic services, the study contributes meaningful
operational insights that can support evidence-based decision-making, improve patient

retention, and strengthen continuity of care within the hospital.
6.4 Scope for Future Research

The current research was able to obtain information about OPD-to-Laboratory and
OPD-to-USG conversion rates, diagnostic leakage, and usage of diagnostic facilities
within the hospital. However, it also raises many questions and points out some areas
where further research may yield interesting results that could be used to better

understand patient behavior and service utilization.

One such area is the motivation behind diagnostic leakage. The current study has
identified the percentage of patients who failed to undergo tests as per the

recommendations but has not delved into the reasons why this happens. In order to
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understand if it is due to issues of convenience, wait time, costs, accessibility, or other

issues, it would be necessary to conduct patient surveys or interviews.

Further research could also focus on analyzing the effects of completed diagnosis on the
performance of both clinical and administrative activities. It would be interesting to find
out whether the patients who have undergone the recommended tests while staying in

the hospital receive better continuity of care, quick access to treatment, better follow-up,

or more patient satisfaction overall.

An innovative field of research might include the development of models which help to
predict the likelihood of non-compliance in completing tests. Using healthcare analytics
techniques, the hospitals can establish certain patterns which would help them to take
preventive actions like counseling or following up with the patient regarding the
matter.Future studies may also evaluate the impact of operational changes on diagnostic
utilization. The transition from outsourced laboratory services to in-house laboratory
services observed during the present study highlights the importance of service
accessibility and convenience. Further research could assess how changes in service
delivery models influence patient behaviour, diagnostic conversion rates, and overall

healthcare utilization.

Moreover, future research could be conducted not only on laboratory and
ultrasonography diagnostic tests but also on other diagnostic tests and healthcare
services. The examination of the whole process of patient flow throughout the
healthcare pathway would offer more insight into the patterns of patients’ service usage

and leakage spots.

Thirdly, the implementation of the real-time dashboards and healthcare analytics offers
plenty of promising research directions for the future healthcare management research.
The continuous tracking of diagnostic conversion rates, patterns of leakage and service
usage could assist in making informed decisions for healthcare organizations in terms of

increasing efficiency and retaining patients.

Overall, the current paper is a beginning point for more sophisticated research on

diagnostic utilization and patient retention.
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