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Abstract: The MuleSoft mediated by API 

is initiating critical data flows in the 

healthcare system. The MuleSoft platform 

connecting diverse systems is facilitating 

the critical data exchanges. The purpose 

of the study is to examine how API 

mediation using MuleSoft can provide 

advantages to FHIR-compliant health 

data exchange. The study is an 

explanatory design and uses both 

qualitative and quantitative data. The 

analysis reveals the advantages of API and 

FHIR in attaining interoperability in 

healthcare systems. The data exchange 

between different systems is paving the 

way for improved healthcare due to the 

better care coordination possible. 

However, the companies should use query 

language and specify the terminologies for 

enhanced results. The use of effective 

query language can ensure that accurate 

data of the patient is sourced.  

Keywords: API in healthcare, FHIR 

compliance, FHIR standards in 

healthcare, API mediation using 

MuleSoft, API interoperability 

I. INTRODUCTION 
A. Background of the study 

MuleSoft is a platform that connects 

different systems despite their different 

technologies. The MuleSoft is enabling the 

FHIR-compliant health data exchanges. 

The creation of Application Program 

Interfaces (API) acts as the mediator for the 

data flow between the different systems 

applying the FHIR standard. The 

exchanging of data across diverse systems 

is enhancing the real-time accessibility to 

patient information. Impactful decision-

making is vital in healthcare. It depends on 

the access to reliable health data [1]. The 

FHIR with its API mediation using 

MuleSoft can significantly improve the 

health data exchange. The usefulness of 

data exchange with API using MuleSoft can 

significantly improve all healthcare 

processes.  

B. Overview 

There is huge complexity and diversity in 

healthcare data that also needs to be shared. 

The need for effective data sharing has led 

to the creation of APIs [2]. The APIs play a 

critical role in the secure and modular 

interoperable accessing of data from the 

different applications. Clinical research is 

being significantly benefitted by the use of 

API. MuleSoft is ensuring a comprehensive 

set of advantages when developing API. 

The MuleSoft ensures a combination of the 

tools required for designing, developing 

and managing API at one point.  

 

Figure 1: The Efficiency Metrics of 

MuleSoft 

(Source: [3]) 

The feature is aiding integrating systems 

together with high degrees of efficiency [3]. 

The reusing of integration of assets 

reducing the efforts and time needed for 

new integrations. This is one of the robust 

advantages when using diverse applications 
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that should be integrated efficiently in 

complex systems. The efficiency metrics of 

MuleSoft is high determining its viability 

[Refer to Figure 1] [3].  

C. Problem Statement 

The FHIR-compliant exchange of data 

requires vital API mediation to accomplish 

the required interoperability. There is more 

knowledge needed on how the API-

mediated MuleSoft can support the data 

exchanges needed. The FHIR plays a 

critical role in increasing the accessibility 

of data and ensuring viable outcomes [4]. 

The interoperability in healthcare using 

FHIR standards through MuleSoft can 

ensure widespread applications. The lack of 

scalability and flexibility of healthcare data 

is creating complexities. The use of API-

mediated MuleSoft applications can lead to 

crucial results within healthcare. There can 

be more effective APIs applied in 

healthcare with the research done.  

D. Objectives 

The study is striving to accomplish the 

following objectives: 1) To assess how the 

FHIR-compliant health data exchange 

benefits the healthcare interoperability 2) 

To critically examine the impacts of API-

mediated MuleSoft health data exchange on 

the interoperability 3) To identify the 

various steps for supporting the integration 

of MuleSoft in healthcare.  

E. Scope and Significance 

The scope of the study is to assess how the 

FHIR compliance is benefitting the 

healthcare interoperability requirements. 

The study examines how API mediated 

MuleSoft can improve the data exchange 

interoperability needed in FHIR standards. 

The steps for supporting the integration of 

MuleSoft within FHIR-compliant data will 

be analysed. Interoperability is recognised 

as one of the fundamental requirements for 

the successful adoption of Healthcare 

Information Systems [5]. The research will 

establish the standards for improved 

interoperability of health data exchange. 

There can be more effective APIs 

developed on understanding the value of 

MuleSoft. Further, the FHIR applied to data 

leading to improved results in terms of 

interoperability. The significance of the 

research lies in outlining the practises for 

interoperability that lead to improved 

patient-care. The knowledge derived will 

aid healthcare companies to develop 

enhanced models capable of delivering 

better decisions.  

II. LITERATURE REVIEW 
A. Technology used for patient-centred 

interoperability in healthcare 

There is an ongoing demand for patient-

centred interoperability within healthcare. 

The health data exchange needs to be 

patient-driven and patient-mediated to 

extract critical results. The infrastructure is 

increasing the demand for Application 

Program Interfaces that can deeply benefit 

the interoperability needed. Blockchain is 

being considered as one such technology 

that can strategically benefit healthcare [6]. 

The blockchain can improve 

interoperability in healthcare with the 

sharing, encryption and distribution.  

The real-time data acquisition could be 

combined with FHIR to upload the real-

time events. The use of API-enabled FHIR 

is ensuring real-time logging in and 

observation of critical data [7]. The 

Blockchain is being considered as one of 

the effective means for achieving 

interoperability in healthcare. The securing 

of a permissioned framework for effective 

data exchange is being accomplished with 

Blockchain.  

B. Benefits of interoperability in 

healthcare 

The healthcare industry is empowered with 

interoperability. The communication 

possible with the interoperability can save 

time and efforts. The time spent on manual 

entry of data and administrative tasks can 
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significantly reduce on the interoperability. 

The API-mediated MuleSoft can increase 

the operational efficiency within 

healthcare. The interoperability is reducing 

the possibilities of duplicate clinical 

interventions including such as lab orders 

or imaging systems. There is access to 

relevant clinical data that will deeply 

benefit the overall healthcare system [6]. 

The key information will be acquired 

through it.  

The FHIR integrated with real-time data 

can pave the way for critical care teams to 

prepare for any kind of emergency. The 

interoperability can yield the vital results 

needed [7]. Healthcare organisations are 

facing consistent pressures for reducing 

costs and ensuring quality care to their 

patients. The practices in healthcare are 

marked by flexible and diverse clinical 

processes that are triggering high risks and 

costs [8]. The interoperability driven by 

semantic logs can benefit the healthcare 

system. The data gathered in reduced time 

will diminish the high risks and costs 

associated with the process.  

C. Using API-mediated MuleSoft in 

healthcare 

The use of API in healthcare is paving the 

way for data exchanges and analysis 

between the different systems. The APIs are 

helping to create patient-faced portals and 

applications that are providing patients with 

access to health records. The clinicians are 

able to make informed decisions and 

provide improved care to the patients. The 

use of API is clearly benefitting the 

healthcare industry gathering the diverse 

data for patient care [9]. Healthcare is 

requiring to manage an immense volume of 

heterogeneous patient data. The data 

collection and mapping possible through 

APIs is ensuring the access to critical data. 

The data cleaning of the vast volumes of 

data is being attained with the API data 

gathering and mapping [9]. The healthcare 

industry struggling to manage huge 

quantities of data is attaining a tangible 

edge. The APIs in healthcare are streaming 

the workflow with the mapping of data 

from disparate points.  

D. Steps for ascertaining interoperability 

in healthcare 

The use of interoperability can yield crucial 

results across the healthcare domain. The 

interoperability in healthcare can be 

improved by the clear outlining of FHIR 

profiles [10]. The FHIR profiles that are 

rigorously validated for the syntax and 

structure can ensure flawless results. The 

terminology issues are one of the prime 

considerations when developing impact-

driven FHIR systems in healthcare. Any 

kind of inconsistencies regarding the use of 

specific terms within healthcare can result 

in ineffective interoperable work models. 

The vendors should be involved in the 

procedure from the beginning. The vendors 

should map the internal identifiers with the 

standard terminology for effective 

extraction of data [10]. The structural and 

semantic mapping for the FHIR profile 

needs to be carefully carried out [11]. The 

healthcare companies seeking to implement 

interoperability need careful planning for 

successful implementation of FHIR 

processes. 

III. METHODOLOGY 
A. Research Design 

The research is applying explanatory design 

to examine the API-mediated MuleSoft 

benefitting FHIR in healthcare. The 

explanatory design is elaborating the 

strategic coordination and communication 

benefitting patient care across the 

organisations. The explanatory design helps 

in linking cause and effect driving 

comprehension on the subject. The 

explanatory design is effective in 

identifying the practical guidelines needed 

for application [12]. The explanatory 

design is aiding to analyse the API 

mediation benefitting healthcare processes 

and data exchange pertaining to FHIR 

applications. The links between the key 
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features of API enabling healthcare 

interoperability is being derived with the 

explanatory design. The practical 

guidelines to be followed for integrating 

MuleSoft ensuring FHIR compliance is 

being derived.  

B. Data Collection 

The research is collecting both qualitative 

and quantitative data in order to attain 

impactful results. The data is gathered from 

secondary sources offering rich insights on 

the subject. The charts, graphs and other 

relevant statistics are being collected from 

the secondary sources for the quantitative 

data. The graphs and charts are useful in 

summarising the counts and proportions 

within the data [13]. The trends of data and 

the quantitative inferences regarding 

applications of API is extracted. The 

qualitative data is extracted from industry 

reports, books and journal articles. The 

qualitative data facilitates the 

understanding of the impacts of API 

mediations. The FHIR compliances are 

possible with the API mediation using 

MuleSoft is inferred from the data.  

C. Case Studies and Examples 

Case Study I: Pfizer 

The Pfizer makes use of APIs for ensuring 

better care to their patients. There are 

increasingly specialised APIs for treating 

various diseases. The commercial 

capabilities of Pfizer are improving 

significantly with the development of APIs. 

It can be noted how Pfizer has teamed with 

Ochsner Health System for the 

development of connected and innovative 

models for clinical trials. There has been 

reduced manual data entry and expectations 

of lowered costs. There is integration of 

data with clinical trials in order to reach 

crucial results. The FHIR data standards are 

being used by Pfizer to build models that 

are consistent and reliable. 

Case Study II: NHS 

NHS is making use of FHIR HL7 to attain 

a more integrated system of healthcare. 

NHS makes use of Health Connect is 

drawing on diverse components to develop 

an improved system. NHS making use of 

FHIR HL 7 to support the critical exchange 

of information [16]. There are improved 

aspects of interoperability especially in the 

context of child health being acquired by 

NHS. The use of Integrated Systems in 

NHS is helping them to deliver better 

quality of care with access to information. 

The clinical information being exchanged is 

paving the way for attaining critical results 

across the domain.  

D. Evaluation Metrics 

The study is making use evaluation metrics 

for measuring and assessing the collected 

data. The selection of relevant evaluation 

metrics is crucial for classifying the data 

and reaching outcomes [14]. The present 

study is making use of accuracy and 

precision to examine the assimilated data. 

The precision of the API mediation in data 

exchange is being studied. The accuracy of 

MuleSoft in being able to attain 

interoperability standards is being applied. 

The study evaluates the procedures for 

interoperable data exchange in gaining 

accurate outcomes. The leveraging of FHIR 

compliances leading to precise care for 

patients is being analysed in the current 

study.  

IV. RESULTS 
A. Data Presentation 
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Figure 2: The impacts of API on data  

(Source: [11]) 

The result for connected body weight scales 

using Taidoc can be noted on making use of 

API. The API mediation is increasing the 

data quality considerably indicating the 

viability of integrated systems. Data 

integration is helping to reach improved 

clarity in the domain of healthcare with its 

integration. The quality of data using APIs 

is increased to 80% while the data 

availability is measured at 90% [11]. The 

faulty data is minimised at 1%. The APIs 

are hence helping to attain increased 

visibility in the domain of body weight 

scales enabling to attain greater clarity.  

 

Figure 3: Impacts of API on FitBit Data  

(Source: [11]) 

The bodyweight scales with the application 

of FitBit is gaining increased accuracy with 

the use of API. The data availability and 

total quality is assessed at 70% [11]. The 

faulty data is reduced to 0% indicating the 

flawlessness of API. The integration of data 

is helping to attain greater clarity. The 

systems need heterogeneous data and the 

use of API is paving the way for reliable 

results. There are more transparent results 

regarding the body weight scales enabling 

improved decision-making.  

 

Figure 4: Redundant data fetched  

(Source:[5]) 

The above figure reveals how the use of 

API can often result in the assimilation of 

redundant data. A 50% of the data fetched 

is used establishing the need for a focused 

approach in healthcare [5]. The API 

endpoints are ending up fetching a plethora 

of data that are having no relevance with the 

application. The endpoint allowing clients 

to make queries based on their specific 

requirements can support the application. 

The use of GraphQL as a query language 

can lead to cost-effective and flexible 

solutions meeting the client requirements.  

B. Findings 

The analysis shows how API-mediated 

applications can help in improving data 

quality and availability [11]. The API used 

for tracking body weight scales is able to 

reduce faulty data and increase the data 

quality. Also, the APIs can often have the 
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weakness of fetching excess data [5]. The 

healthcare units can benefit from more 

focused programs that will allow clients to 

access the relevant data. The use of APIs 

with MuleSoft can deeply benefit the 

healthcare organisations aimed at 

delivering improved solutions. The 

application of effective query languages 

can lead to consistent and quality outcomes.  

C. Case Study Outcomes 

Case 

Stud

y 

Strategy Outcome

s 

Impacts 

Pfize

r 

Pfizer 

has 

teamed 

with 

Ochsner 

Health 

System 

to 

develop 

connecte

d models 

[15] 

There has 

been 

reduced 

data 

entry and 

time 

taken. 

The 

integratio

n of data 

with 

clinical 

trials is 

leading 

to key 

decision-

making 

[15] 

The 

enhanced 

efficienc

y and 

better 

quality of 

patient 

care are 

the vital 

derivatio

ns from 

the study 

NHS NHS is 

making 

use of 

Health 

Connect 

to 

develop 

a more 

effective 

system.  

The use 

of FHIR 

is paving 

the way 

for 

critical 

data 

exchange 

vital for 

improved 

care 

quality 

[16] 

NHS is 

able to 

deliver 

better 

quality of 

care, 

especiall

y in the 

context of 

child 

health 

with the 

integrate

d data 

available 

[16] 

Table 1: The analysis of case studies 

(Source: self-created) 

The case studies are being analysed to 

understand how the use of APIs and FHIR 

are benefitting the healthcare processes. 

The analysis reveals how both NHS and 

Pfizer have been able to develop improved 

healthcare models with the applications. 

The use of API in FHIR compliance is 

enhancing the quality of care provided to 

students. The interoperability is also 

ensuring greater efficiency over the 

processes with a tangible decrease in time 

and effort.  

D. Comparative Analysis 

Jour

nal 

Aim Finding

s  

Gap 

[2]  The 

comparati

ve 

analysis 

of APIs 

across 

genomic 

data from 

multiple 

sources 

The use 

of APIs 

can 

greatly 

improve 

genomic

s 

applicati

ons 

consider

ing the 

interope

rable 

data 

The lack 

of 

discussio

n on the 

functiona

lities of 

API in 

healthcar

e  

[4]  The vast 

improve

ment in 

the 

healthcar

e system 

using 

FHIR 

A more 

evolved 

and 

patient-

centric 

care is 

possible 

with the 

applicati

on of 

FHR 

The 

developm

ent of 

improved 

care 

quality 

models 

[6]  The use 

of 

blockchai

n in 

healthcar

e for 

The 

blockch

ain 

facilitate

s the 

increase

d 

No 

discussio

n on the 

steps for 

implemen

tation 
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integrated 

systems 

accessib

ility and 

data 

immuta

bility 

needed  

[ 7] The FHIR 

tools 

increasin

g the 

interoper

ability in 

healthcar

e 

There 

are 

better 

response

s to 

emergen

cy 

situation

s with 

the 

FHIR 

tools 

A lack of 

discussio

n on the 

drawback

s of using 

FHIR 

[8] The role 

of 

interoper

ability in 

the 

enhance

ment of 

FHIR  

The 

analysis 

of event 

logs to 

attain 

stronger 

results.  

There is 

no 

analysis 

of the 

interoper

ability 

challenge

s of 

implemen

tation 

[10]  The 

important 

steps for 

improved 

implemen

tation of 

FHIR 

The 

FHIR 

profiles 

need 

proper 

mapping 

with 

terminol

ogies for 

reaching 

enhance

d 

results.  

The lack 

of 

primary 

data 

decreases 

the 

viability 

of the 

findings 

Table 2: Comparative Analysis 

(Source: self-created) 

The above table analyses the various 

learning received from the existing 

literature. The analysis reveals how FHIR 

compliance and API are improving the 

interoperability of systems. The analysis is 

identifying how mapping with 

terminologies and interoperable standards 

is crucial to gaining the needed advantages.  

V. DISCUSSION 
A. Interpretation of Results 

There is a huge importance of 

interoperability across the current 

healthcare systems [17]. The study reveals 

how the efficiency metrics of MuleSoft in 

integrating the data and creating 

interoperable processes are high [3]. The 

use of API in FHIR is driving salient 

benefits in terms of real-time logging in and 

the observation of data [7]. The use of API 

is strategic in collecting diverse data 

leading to patient-centric solutions [9]. The 

use of GraphQL for querying can reduce the 

time and effort needed for the healthcare 

processes. The results hence indicate how 

FHIR with its data exchange is aiding 

healthcare to provide better solutions. The 

API-mediated processes can provide 

tangible advantages to FHIR assimilating 

diverse sets of data. The mapping of 

terminologies in healthcare and the use of 

effective query language can solve the 

present issue.  

B. Practical Implications 

The accessing of clinical information is 

possible with the use of FHIR and API [18]. 

The analysis reveals how healthcare 

organisations can benefit through the access 

received to relevant data. The patient-

centric information available can aid in 

reaching key decisions across healthcare. 

Organisations can gain advantages using 

API-mediated MuleSoft with its 

interoperability and flexibility standards 

[3]. Healthcare organisations require proper 

mapping to terminologies in order to attain 

improved results.  

C. Challenges and Limitations 

The APIs have certain challenges and 

limitations despite their advantages. There 

can be fetching of redundant data with the 

use of APIs in healthcare. The time and 
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effort are significantly increased as a result 

[15]. The limitations can be overcome with 

the use of effective query languages. There 

can be relevant responses to the queries 

made facilitating improved outcomes.  

D. Recommendations 

There are important steps needed by 

healthcare organisations to apply API-

mediated MuleSoft with FHIR standards. 

The employees need to be trained on the 

aspects of interoperability and how they can 

be attained. Further, the transitioning 

towards the new system requires careful 

consideration. The data cleansing and 

inputs to the new systems should be 

rigorously monitored.  

VI. CONCLUSION AND 

FUTURE WORK  
The research is revealing how API 

mediated MuleSoft and FHIR can greatly 

improve the interoperability needed in 

healthcare organisations. Healthcare 

organisations need interoperability to attain 

the needed standards of patient care. 

However, the analysis shows how there is a 

need for focused query language to yield 

improved results. 

Future work should delve into the 

challenges of MuleSoft applications in 

healthcare. The frameworks that can 

overcome the challenges should be 

discussed to eradicate any errors. The work 

should concentrate on the query languages 

and controls needed.  
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