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A B S T R A C T

Customer relationship management (CRM) is an innovative technology that seeks to improve customer sa-
tisfaction, loyalty, and profitability by acquiring, developing, and maintaining effective customer relationships
and interactions with stakeholders. Numerous researches on CRM have made significant progress in several areas
such as telecommunications, banking, and manufacturing, but research specific to the healthcare environment is
very limited. This systematic review aims to categorise, summarise, synthesise, and appraise the research on
CRM in the healthcare environment, considering the absence of coherent and comprehensive scholarship of
disparate data on CRM. Various databases were used to conduct a comprehensive search of studies that examine
CRM in the healthcare environment (including hospitals, clinics, medical centres, and nursing homes). Analysis
and evaluation of 19 carefully selected studies revealed three main research categories: (i) social CRM ‘eCRM’;
(ii) implementing CRMS; and (iii) adopting CRMS; with positive outcomes for CRM both in terms of patients
relationship/communication with hospital, satisfaction, medical treatment/outcomes and empowerment and
hospitals medical operation, productivity, cost, performance, efficiency and service quality. This is the first
systematic review to comprehensively synthesise and summarise empirical evidence from disparate CRM re-
search data (quantitative, qualitative, and mixed) in the healthcare environment. Our results revealed that
substantial gaps exist in the knowledge of using CRM in the healthcare environment. Future research should
focus on exploring: (i) other potential factors, such as patient characteristics, culture (of both the patient and
hospital), knowledge management, trust, security, and privacy for implementing and adopting CRMS and (ii)
other CRM categories, such as mobile CRM (mCRM) and data mining CRM.

1. Introduction

Healthcare organisations face substantial pressure to maintain high
quality medical care while simultaneously increasing safety and reduce
costs [1,2]. Issues such as the growing number of chronic illnesses and
the ageing population; higher patient demand and expectations; and the
lack of qualified medical professionals, have complicated healthcare
organisations’ ability to fulfil their missions [3,4].
Health information technology (HIT, also known as e-health or

medical informatics [5]), is viewed as a significant tool to achieve cost
savings, efficiency, quality, and safety [6–8]. The benefits of HIT in-
clude: improved medical services and workflows, providing decision-
making support and clinical information for medical professionals,

expanding the quality, safety, and effectiveness of patient care, pre-
venting medical errors; and reducing expenses, admissions, and pa-
perwork [9–16]. Many studies suggest that the effectiveness of im-
plementing HIT will determine the success and survival of the
healthcare industry. Consumer e-health, patient engagement, and pa-
tient-centric care also play significant roles in delivering high quality
medical services and meeting patient needs [17]. Many studies have
found that the more patients are involved in their own health, the better
outcomes in terms of quality, cost, and performance [18–20]. Health-
care providers now see the patient more clearly as the end consumer of
medical services; thus, as in any kind of business, the concept of patient
satisfaction and loyalty has become healthcare organisations’ foremost
concern [2].
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Customer relationship management (CRM) is an innovative tech-
nology that seeks to improve customer satisfaction, loyalty, and prof-
itability by acquiring, developing, and maintaining effective customer
relationships and interactions [21]. From a healthcare perspective,
Benz and Paddison [22] defined CRM as ‘an approach to learn about
patients in order to communicate appropriately, and to build good re-
lationships in order to deliver timely information, with the patient's
results tracked to make necessary adjustments’. In this study, we em-
brace a balanced perspective, and define CRM in the healthcare en-
vironment as a managerial approach and healthcare information tech-
nology (HIT) application that supports the concept of patient-centric
care. This allows hospitals to focus more on patients to meet their needs
and expectations, improve loyalty, service quality (SQ), and build a
long-term relationship.
The use of IT is essential for executing CRM, Yina [23] pointed out

that effective CRM requires comprehensive data collection from both
inpatients and outpatients through a multi-media platform, as well as
integrating CRMS with various clinical networks such as hospital in-
formation systems (HIS), electronic health records (EHR), laboratory
information systems (LIS), hospital web platforms, call centres, and
SMS-based systems [23,24]. This requires healthcare providers to pos-
sess IT resources such as hardware, software, and infrastructure, to
implement CRMS and store patient records more efficiently. Healthcare
providers may be able to achieve patient loyalty if they considered two
key factors: (i) the number of patients, and (ii) patient profit. The more
‘loyal patients’ a hospital has, the less investments it must make, the
greater the profits it can gain, and vice versa. McDonald [25] stated that
life-long value of a patient involves two major aspects: (i) the ‘core
relationship’ which consists of a variety of uses of ‘frequency’ and
confirming loyalty through ‘commitment’; and (ii) the ‘extended re-
lationship’, which consists of product commercialisation such as ‘com-
munication tools’ and word of-mouth ‘recommendations’. Furthermore,
chronic diseases such as asthma, diabetes, hypertension, hyperlipi-
daemia, and cardiac failure, require continuous follow-up and self-
management. Therefore, it is crucial for healthcare providers to know
that certain patients require multiple healthcare services, and it is im-
portant to maintain high quality medical services and long-term re-
lationships, which will eventually create long-life value [26].
Previous research on CRM has made significant progress in several

areas, such as telecommunications [27–29], banking [30–37], manu-
facturing [38–40], and the service industry [41–45], but research spe-
cific to the medical sector is very limited. Also, while many studies have
attempted to review various HIT innovations and applications [46–57],
no systematic review has been conducted on CRM research with a focus
on healthcare settings. However, the first systematic literature review
to comprehensively investigate the CRM mechanisms from an in-
formation system (IS) perspective was performed by Soltani and Navi-
mipour [58]. Twenty-seven studies between 2009 and 2015 were in-
cluded in the review. The main objective of this work was to explore
five common categories of CRM techniques with regards to the IS. These
categories were; knowledge management (KM), E-CRM, data mining,
social CRM and data quality. While this study focused on CRM me-
chanisms from IS perspective, our study focuses on CRMS in the
healthcare environment. Filling this gap allows a significant contribu-
tion to be made, particularly on the issues of consumer e-health, patient
engagement, and patient-centric care. For this purpose, we have un-
dertaken a systematic literature review (SLR) of the empirical evidence
regarding CRM research in the healthcare environment over the past
two decades. Accordingly, we set out to answer the following key re-
search questions:

■ RQ1: What are the research categories for CRM technology in the
healthcare environment?

■ RQ2: What methods of data collection have been used?
■ RQ3: What are the positive and negative outcomes of CRM research
in the healthcare environment?

This paper is organised as follows, Section 2 illustrates our review
methodology which describes the search strategy, keywords used, se-
lection process, critical appraisal, data collection and analysis. Section 3
presents and summarises the key findings of the selected studies. The
main findings with response to the research questions, strength and
limitations of the review as well as future work suggestions are dis-
cussed in Section 4, and Section 5 concludes the paper.

2. Methodology and strategy

2.1. Design

For this study, a systematic review was conducted of disparate
(quantitative, qualitative, and mixed) evidence of CRM [59,60], fol-
lowing the criteria of preferred reporting items for systematic reviews and
meta-analysis (PRISMA) [61,62]. These include the following steps: (1)
eligibility criteria; (2) information sources; (3) search terms; (4) study
selection; (5) data collection process and synthesis; and (6) critical
appraisal.

2.2. Eligibility criteria

Studies were eligible for inclusion if they were: presenting an em-
pirical and conceptual evidence; directly relevant to CRM in healthcare
settings (hospitals, clinics and medical centres); papers that are con-
ducted in developing countries; published from 2000 to present; and
published in peer-reviewed journals. The main reason for selecting
studies that were conducted in developing countries is because health
technologies play an important role in the effectiveness of patient care
and treatment, yet access to such technologies remain a big challenge
for communities with limited recourses.
We excluded studies if they were: not written in English; traditional

reviews, thesis and conference proceedings; papers that focused on
other healthcare domains such as insurance and pharmaceuticals; and
papers that were not available in full text.

2.3. Information sources

Our methodical procedure used various strategies to obtain as many
relevant studies as possible from a diverse evidence base [63,64]. In the
first step, we searched the Database of Abstracts of Reviews of Effects
(DARE) and the Cochrane Database of Systematic Reviews (CDSR) to
verify if there were any existing or ongoing systematic reviews similar
to our subject.
Secondly, we conducted an organised, systematic and comprehen-

sive wide-ranging search of six online databases: Web of Science,
ScienceDirect, Scopus, SpringerLink, IEEE Xplore, and the Association
for Computing Machinery (ACM) Digital Library. We also examined
four group publishers of academic journals (Emerald Insight, Wiley
Online Library, Taylor & Francis Online, and SAGE Digital Library) and
two search engines (PubMed and Google Scholar).
To identify relevant studies, we then performed a library search of

six medical informatics and health management journals: (1) the
Journal of Medical Internet Research; (2) the Journal of the American
Medical Informatics Association (JAMIA); (3) PLOS (Public Library of
Science) ONE; (4) BMJ Open; (5) the International Journal of Medical
Informatics; (6) BMC Medical Informatics and Decision Making. We
also contacted two experts in the field to find additional or unpublished
relevant studies. Finally, we checked reference lists of all eligible stu-
dies using Google Scholar to discover hidden additional studies. It
should be noted that each online database has its own search engine
features. Hence, the search string had to be modified and adapted for
each online database. To do so, our search was recorded in a separate
text that includes the following details: source category, source name,
search method and date of search for each online database. This can be
seen in Table 1.
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2.4. Search terms

The search process is very crucial; therefore, the keywords were
optimised. In the first stage, we obtained a set of keywords and terms
from the acquired studies and matched them with our research aims
and questions. Secondly, we established alternative characteristics and
synonyms. The defined keywords were tested in different databases and
lastly, we optimised them. Table 2 summarises the final list of keywords
used in the search.
Next, Logical operators were connected with different sets of key-

words and designed as follows: (CRM OR CRM system OR CRM tech-
nology) OR (PRM OR PRM system OR PRM technology) AND
(Healthcare industry OR healthcare sector OR hospital OR healthcare
providers OR medical centre OR medical service) AND (Developing
countries).

2.5. Study selection

The study selection process attempts to analyse, evaluate and
identify relevant articles based on the goals of our systematic review.
This process was independently performed by three co-authors (H.A.,
A.P. and G.A.) of this study. Table 3 explains each stage that has been
executed in the study selection process. In the first stage (S1), records
are identified through different information sources (online database,
academic journal and reference list). Once all records are obtained, we
applied the first filter in the second stage (S2), to which records are
excluded based on duplicates. We used EndNote X9 to remove dupli-
cates and manage all records.
Once all duplicates are removed, records are screened based on

“title, abstract and keywords”, during this third stage (S3), any studies
that did not meet the eligibility criteria were excluded. Also, during this
stage, we considered studies for a “full-text” screening, and arranged
meetings between co-authors whenever there were doubts. Such
meetings have allowed co-authors to review and agree on studies that
were within the scope and pertinent to this systematic review.
The first meeting (S4), aimed to discuss the findings of the third

stage and select the primary studies for the next stage (S5), where a

“full-text” screening of all studies was performed. A second meeting,
which was the last stage (S6) of the selection process, was carried out to
discuss and agree on the final studies that are included in this sys-
tematic review.

2.6. Data collection and synthesis

We used EndNote X9 to collect basic publication data such as date,
title, authors, publisher, DOI, URL, pages, volume, issues, keywords and
abstract. In addition to EndNote, one co-author (G.H.) of this study
placed data from eligible studies into a data extraction spreadsheet
using Microsoft Excel 2016, then two other co-authors (Y.B. and A.P.)
validated it independently. The data items extracted from each eligible
study were: year of publication; author; brief description; type of evi-
dence; participants; sample size (n); healthcare organisation type and
size; country of origin, and outcomes.
To synthesise the data as accurately and in an unbiased manner as

possible, we performed a narrative synthesis review for effectiveness
[65] of diverse study characteristics, which allowed us to categorise and
identify three main CRM research categories that were relevant to
healthcare settings: (i) e-CRM (Web-based CRM); (ii) implementing
CRMS; and (iii) adopting CRMS. We also created a qualitative and
quantitative evidential narrative summary [60,63] for each CRM re-
search category.
We contacted the original authors of the selected studies by e-mail

to resolve any doubts or confirm an absence of information. In addition,
any disagreements between co-authors of this study were settled
through consensus.

2.7. Critical appraisal

Two co-authors (A.I.A and O.A.) of this study independently ap-
praised the quality of selected studies to avoid misinterpretation and
bias. We followed the criteria of quality assessment and assurance tools
for undertaking a systematic review of disparate data developed by
Hawker et al. [66]. Table 4 elaborates the checklist that is used to
appraise each individual study. This checklist is based on nine assess-
ment criteria with four rating scores defined as good, fair, poor and very
poor respectively. A description of how these ratings were assigned and
evaluated is described and illustrated in Table 4.
Our primary concern being to obtain sufficient knowledge and

evidence of the nature of CRM in the healthcare environment, and we
performed sensitivity intervention analysis [67] to determine whether:
(i) the inclusion of each study was based on its quality, and (ii) the
exclusion of empirical data from conference proceedings would have
any effects on our ultimate results. We resolved disagreements on cri-
tical appraisal of the selected studies through group discussion and with
“chairperson” arbitration assistance given by the first author (Y.B.) of
this paper.

3. Results of the systematic review

Firstly, we illustrate the results of our study screening and selection
process according to PRISMA guidelines. Secondly, we describe the
trends and characteristics of the selected studies and present quantita-
tive data (i.e. publication year and location, methods of data collection,

Table 1
Search space for selected databases.

Source category Source name Search method Date of search

Online database Web of Science Abstract, title and
keywords;

2019–12–10

ScienceDirect Abstract, title and
keywords;

2019–12–14

Scopus Abstract, title and
keywords;

2019–12–10

SpringerLink Abstract and keywords; 2019–12–13
IEEE Xplore Abstract and keywords; 2019–12–17
ACM Abstract and keywords; 2019–12–15

Search engine Google scholar Full text; 2020–01–08
Pubmed Full text; 2020–01–12

Group publisher Emerald Insight Abstract, title and
keywords;

2020–01–14

Wiley Abstract and keywords; 2020–01–13
Taylor & Francis Abstract, title and

keywords;
2020–01–16

SAGE Abstract and keywords; 2020–01–13

Table 2
List of keywords used in the search process.

Category Keywords

Customer relationship management CRM, CRM system, CRM technology.
Patient relationship management PRM, PRM system, PRM technology.
Health care environment Healthcare industry, healthcare sector, hospital, healthcare providers, medical centre, medical service.
Developing country Developing countries.
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settings, participants and sample sizes). Thirdly, we demonstrate the
results of our critical appraisal of each study, and lastly, we summarise
the CRM research categories. All findings stated in this section are di-
rectly responding to our set of three research questions (RQs).

3.1. Study selection

In our initial search, we found 1642 studies (see Fig. 1). We iden-
tified a total of 1682 studies for the review, including those found
through manual searches of medical informatics and management
journals (N = 17), and reference lists (N = 23). Studies removed after
duplicates (N= 693). Applying the eligibility criteria, we excluded 891
studies by screening the title, the abstract and the keywords. Finally, we
excluded 79 based on the full text screening. Hence, the final sample
consisted of 19 studies.

3.2. Study trends

Fig. 2 presents the per year distribution of the selected studies. The
number of studies has remarkably increased in recent years, which
indicates that CRM in the healthcare environment is progressively at-
tracting the attention of scholars and researchers. Most of the studies
selected were conducted between 2012 and 2017 (N = 13, 568%).
As shown in Fig. 3, most of the studies were conducted in Taiwan

and Iran (N = 10, 53%), which indicates the advanced production of
ICT and medical informatics in those regions and therefore associated
research efforts into their impact. Of these, 21% (N = 4) were carried
out in India and Jordan. The rest took place in Iraq, Brunei, Korea,
Malaysia and Kuwait.

3.3. Study characteristics

Among the selected studies, 68% (N= 13) had quantitative designs.
The remaining studies used qualitative (N = 3, 16%) and mixed-
method approaches (N = 1, 5%), while two studies (11%) were based
on conceptual modelling of CRM (see Fig. 4).
The healthcare settings were mainly various kinds of hospitals

(N = 11, 58%) such as private, public, regional, community and uni-
versity hospitals (Fig. 5). The rest of the studies were conducted in
nursing homes (N = 2, 11%) and health centres (N = 2, 11%). Four
studies (21%) were conducted in multiple settings such clinics, home-
care centres, and health promotion centres.
Among the targeted groups, 47% of the studies (N =8), have si-

multaneously recruited multiple stakeholders such as patients, patient
families, medical staffs, CRM experts, nurses, nursing professionals,
nurse supervisors, HIS professionals, chief executive officers (CEOs), or
chief information technology officers (CITOs). As shown in Fig. 6, the
remaining respondents were management (24%), physicians (6%), pa-
tients (6%), nurses (6%), and auxiliary medical staff (6%).
Majority of the studies have utilised a sample size between 200 and

399 (N= 5, 31%). Only one study has used a sample size of more than
400. Fig. 7 illustrates the variation of the sample sizes used in the se-
lected studies.

3.4. Critical appraisal of selected studies

Our critical appraisal of the selected studies (see Table 5) found
major weaknesses in four areas: (i) research methods and data, (ii)
sampling, (iii) ethics and bias and (iv) implications and usefulness. In
terms of research methods and data collection and analysis, studies
gave little descriptions of the methods and approaches to gather and
record data in a consistent manner (rated as fair and poor in 53% and
26% of the studies, respectively).
Regarding the sampling, some researches lacked details on the

sampling techniques and strategies, the justification of the sample size
and target groups, as well as the response rates (assessed as fair, poor,
and not reported in 47%, 21%, and 5% of the studies, respectively).
Furthermore, the ethics and risk of bias was not clearly reported in 74%
of the studies. We rated the implications and usefulness of the selected
studies as poor and not reported in 47% of total studies. The results of
this review remained reliable and consistent, even after we performed
the sensitivity analysis to determine whether we included each study
based on its quality, and whether excluding empirical data from con-
ference proceedings had any effects on our results.

3.5. Category of CRM research in healthcare

Our analysis of the selected studies revealed three main categories
of CRM research in the healthcare sector: (i) e-CRM (Web-based CRM);
(2) implementing CRMS; and (3) adopting CRMS. While precisely 58%
of the selected studies (N= 11) focused on implementing CRMS, other
research categories were less frequently investigated: social CRM
(N = 5, 26%), and adopting CRM (N = 3, 16%). Fig. 8 shows the
representation of CRM research categories.

3.5.1. e-CRM (web-based/social CRM)
Social CRM or e-CRM is a new concept that has emerged into the

CRM systems due to the incessant advancement of IT and web services,
as well as other advances in ICT and data science techniques. The au-
thors of [68] defined e-CRM as a modern approach and a system that
integrates both Web 2.0 and the influence of online groups with con-
ventional CRM systems to build strong communication and relation-
ships between the customers and the firms. In the healthcare environ-
ment, many studies have explored the phenomena of e-CRM. As early as
2001, Kohli et al. [69] explored the Web-based CRM system in a hos-
pital through a physician profiling system (PPS). Results gathered after
implementing PPS showed that total charges were significantly re-
duced, which led to better care and patient's satisfaction.
The authors of [70] proposed a social CRM model to support patient

empowerment through a Web 2.0, namely CRM 2.0. They surveyed 366
patients, patients’ family members and medical staff from various
hospitals and homecare centres to determine patients’ expectations of e-
health services, and to verify the empowerment features proposed in
the model. This study found that there was high demand for empow-
ering patients through the Web. The findings also revealed that more
than 80% of targeted groups preferred to view health promotions, make
appointments and payments online. While more than 75% preferred to
go online to view their own medical records and discuss their health
conditions on a social network. Also, 73% of participations desired an

Table 3
Stages of the study selection process.

Stage Description Participants

S1 Selection of studies identified through different information sources. H.A., A.P. and G.A.
S2 Exclusion of studies based on duplicates. H.A., A.P. and G.A.
S3 Exclusion of studies based on a “title, abstract and keywords” screening, against the eligibility criteria. All authors
S4 Consensus meeting. All authors
S5 Exclusion of studies based on a “full-text” screening. All authors
S6 Consensus meeting. All authors
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Table 4
Checklist items used for critical appraisal.

Item Assessment criteria *Score Description

QA1 Abstract and title: Did they provide clear description of the study? Good
Fair
Poor
Very Poor

- Structured abstract with full information and clear title.
- Abstract with most of the information.
- Inadequate abstract.
- No abstract.

QA2 Introduction and aims: Was there a good background and clear statement of aims? Good
Fair
Poor
Very Poor

- Concise background/containing up to date literature and
highlighting gaps in knowledge.
- Clear statement of aim AND objectives including
research
questions.
- Some background and literature review.
- Research questions outline.
- Some background but no aim/objectives/questions, OR
aims/objectives but inadequate background.
- No mention of aims/objectives.
- No background or literature review.

QA3 Method and data: Is the method appropriate and clearly explained? Good
Fair
Poor
Very poor

- Method is appropriate and described clearly.
- Clear details of data collection and recording.
- Method appropriate, description could be better.
- Data described.
- Questionable whether method is appropriate.
- Method described inadequately.
- Little description of data.
- No mention of method, AND/OR method in appropriate,
AND/OR no details of data.

QA4 Sampling: Was the sampling strategy appropriate to address the aims? Good
Fair
Poor
Very Poor

- Details (age/gender/race/context) of who was studied
and
how
they were recruited.
- Why this group was targeted.
- Response rates shown and explained.
- Sample size justified.
- Most information given, but some missing.
- Sampling mentioned but few descriptive details.
- No details of sample.

QA5 Data analysis: Was the description of data analysis sufficiently rigorous? Good
Fair
Poor
Very poor

- Clear description of how analysis was done.
- Qualitative studies: Description of how themes
derived/respondent validation or triangulation.
- Quantitative studies: Reasons for tests selected
hypothesis
driven/numbers add up/statistical significance discussed.
- Qualitative: Descriptive discussion of analysis.
- Quantitative.
- Minimal details about analysis.
- No discussion of analysis.

QA6 Ethics and bias: Have ethical issue been addressed, and what necessary ethical approval gained? Good
Fair
Poor
Very poor

- Ethics: Where necessary issues of confidentiality,
sensitivity,
and consent were addressed.
- Bias: Researcher was reflexive AND/OR aware of own
bias.
- The above issues were acknowledged.
- Brief mention of issues.
- No mention of issues.

QA7 Results: Is there a clear statement of the findings? Good
Fair
Poor
Very poor

- Findings explicit, easy to understand, and in logical
progression.
- Tables, if present, are explained in text.
- Results relate directly to aims.
- Sufficient data are presented to support the findings.
- Findings mentioned but more explanation could be
given.
- Data presented relate directly to results.
- Findings presented randomly, not explained, and do not
progress logically from results.
- Findings not mentioned or do not relate to aims.

QA8 Transferability or generalisability: Are the findings of this transferable (generalisable) to a
wider population?

Good
Fair
Poor
Very poor

- Context and setting of the study is described sufficiently
to
allow comparison with other context and settings.
- Some context and setting described, more needed to
replicate or compare the study with others.
- Minimal description of context/setting.
- No description of context/setting.

QA9 Implication and usefulness: How important are these findings to policy and practice? Good
Fair

- Contributes something new AND/OR different in terms
of
understanding/insight or perspective.

(continued on next page)
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online consultation.
The authors of [71] developed a framework for implementing e-

CRM, and surveyed 150 managing directors and branch managers from
50 clinics and hospitals (both public and private) to investigate the key
factors of executing e-CRM based on their importance and priorities.
This study concluded that patient's involvement is the most important
factor in implementing e-CRM.
An e-CRM adoption framework was proposed by Jalal et al. [72] to

determine the crucial factors that influence the adoption of e-CRM in
hospitals. TOE, diffusion of technology and institutional theories were
utilised in the construction of the framework. This work found that
technological factors such as complexity and relative advantage; orga-
nizational factors such as size and management support; and

environmental factors such as regulatory and external pressure are very
crucial for e-CRM adoption.
Similar to this work, the authors of [73] proposed an e-CRM im-

plementation framework utilising Technology-Organization-Environ-
ment (TOE), diffusion of technology and Information System (IS) suc-
cess theories and found that technological (compatibility, interactivity
and privacy); organizational factors (management support, social
media policy and leadership knowledge) and environmental factors
(social trust and bandwagon pressure) are very critical for e-CRM im-
plementation.

3.5.2. Implementing CRMS
As early as 2005, Cheng et al. [74] established a framework to

Table 4 (continued)

Item Assessment criteria *Score Description

Poor
Very poor

- Suggests ideas for further research.
- Suggests implications for policy AND/OR practice.
- Two of the above (state what is missing in comments).
- Only of the above.
- None of the above.

*Score criteria for QA = Quality assessment

Fig. 1. PRISMA flow chart for the screening and selection process of the selected studies.
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support executing CRM in nursing homes. The authors of [75,76] in-
fluenced this framework, which involves three aspects of CRM: case
management (CM), data management (DM), and care service manage-
ment (CSM). The results yielded nine sub-dimensions: (1) an interactive
mechanism; (2) an assessment of demand models; (3) customer data
collection; (4) data analysis, (5) knowledge management (KM), (6) care
service design; (7) care service delivery; (8) support from related units
and (9) monitoring and feedback. The final framework showed that
implementing CRM in nursing homes required: (A) leadership ‘support
from high level managers’; followed by (B) a culture involving the
‘participation of all members’ in order to employ aspects of a (C) CRM
system (CM, DM, and CSM) within the nine sub-dimensions. The study
also found that most nursing homes have yet to implement CRM, and
computerisation requires more effort.
The authors of [77] argued that the CRM framework proposed by

Cheng et al. [74] was inappropriate because their results were obtained
from a value characteristic questionnaire. However, the two sub-di-
mensions of CM, ‘interactive mechanism’ and ‘assessment of demand
models’, did not clearly map all the attributes defined in the survey.
Accordingly, similar to the work of [74], Gulliver et al. [77] adapted a
value characteristic framework to support establishing CRM in nursing
homes. This study found the most three significant dimensions to be:
the ‘behaviour of service personnel’, the ‘design of care processes’, and
‘support from related units’. Based on the findings, the authors claimed
that approaches to executing CRM in nursing homes would be in-
appropriate if only one solution was considered to fulfil all the attri-
butes. Accounting for each attribute would ensure consistency, re-
levancy, and provide an effective, focused plan. While allowing each

individual characteristic to be linked to a specific CRM solution type
would support the practical implementation of CRM, we believe the
adapted framework could also assist hospitals, especially in terms of
answering the following questions: (1) what are the most valuable
elements of putting CRM into practice? and (2) How can we link each
feature to a CRM solution type?
The authors of [78] adopted the soft system dynamics methodology

(SSDM) and used a case study on a physical examination centre to
evaluate the steps of applying a CRM model. SSDM integrates the
qualities of both soft system methodology (SSM) and system dynamics
(SD) that involves four phases with ten systematic steps. The results
showed that the four stages and ten systematic steps allowed the au-
thors to positively measure and evaluate the CRM model. Improved
efficiency, as well as provided a better service for health organisation
were outcomes of this process.
The authors of [79] explored the key factors of realising CRM sys-

tems, and proposed a model based on three attributes: (1) the organi-
sation itself (resources, management, and employee factors); (2) ap-
plying CRM (the CRM system factor) and (3) the customer (the patient
factor). The authors recommended and proposed the ‘DeLone and
McLean information systems (IS) success model’ to assess CRM im-
plementation.
The authors of [80] proposed and adopted the ‘DeLone and McLean

IS success model’ for executing CRM based on three traits: (1) the
system (system quality, information quality, and SQ); (2) the user
(perceived usefulness and user satisfaction) and (3) performance (or-
ganisational and personal performance). They administered a survey to
243 CRM system users from 13 health promotion centres to validate the

Fig. 2. Distribution of studies per year.

Fig. 3. Distribution of studies per country.
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aforementioned IS model. The outcomes showed that (1) the CRM
model was feasible; (2) of system attributes, only ‘information quality’
and ‘SQ’ had a significant influence and relationship with ‘perceived
usefulness’ and ‘user satisfaction’ and (3) ‘perceived usefulness’ and
‘user satisfaction’ had a significant impact on ‘personal performance’ as
well as an indirect effect on ‘organisational performance’.
The authors of [81] surveyed 615 staff members in 108 privately

run and 30 hospital-based nursing homes to assess CRM implementa-
tion. The author adapted the CRM scale developed by Sin et al. [82],
which involves four dimensions: (1) a key customer focus; (2) CRM
organisation; (3) technology-based CRM and (4) KM, along with 23 sub-
dimensions. However, in this study, only 18 sub-dimensions were
adapted to evaluate CRM implementation. Furthermore, the study
found that the two types of nursing homes had different ways of
building relationships with residents. Hospital-based nursing homes
leaned toward understanding patients’ needs and delivering prompt
medical service through the concept of ‘knowledge learning’. Private
nursing homes focused on ‘CRM organisation’ and ‘technology-based
CRM’ to foster personal connections with residents.
Another CRM implementation model was introduced by Zamani and

Tarokh [83], this model consists of seven components; Customer sa-
tisfaction, loyalty, trust, expectations, perceptions, perceived quality
and Architecture. A total of 303 patients were surveyed and found that
All seven components were significant and have relationship with each
other. Also, the authors of [84] designed a CRM implementation model
based on HR factors such as employee satisfaction, organizational cul-
ture, communication management, empowerment, organizational
commitment, organizational structure and change management. This

work surveyed 215 managers of a university hospital. Findings revealed
that HRM plays a crucial role in the implementation of CRMS. However,
the employee satisfaction factor had the highest influence on the im-
plementation of CRMS.
The authors of [85] surveyed 100 patients and CRM users to analyse

the factors that influence the implementation of CRM based on software
aspects. Results showed that operational efficiency, centralization of
data, management of existing customer and hospital image have a
significant influence on the implementation of CRMS.
The authors of [86] evaluated the effects of CRMS implementation

on customer trust, loyalty, satisfaction and organisational productivity.
They administered a survey to 268 CRM nurses from various hospitals.
Results showed that customer satisfaction and diversification have the
highest effects on CRMS implementation, while organisational pro-
ductivity had the lowest impact.
The authors of [87] investigated various impacts and benefits of

implementing CRMS in hospitals. More than 550 of doctors, adminis-
trators and IT staffs were surveyed and found that waiting time re-
duction, better doctor allocation, and patient satisfaction were the
major implication of CRM implementation in health care.

3.5.3. Adopting CRMS
To investigate the critical factors that influence the adoption of CRM

systems (CRMS), Hung et al. [21] performed a 95-questionnaire study
of Information Systems (IS) executives at three levels of health orga-
nisations: medical centres, community hospitals and regional hospitals.
The results showed that 39 hospitals adopted CRMS, while 56 did not.
‘Relative advantages’, the ‘size of the organisation’, the ‘IS capabilities

Fig. 4. Distribution of methods used in the selected studies.

Fig. 5. Settings of the selected studies.
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of the staff’, ‘KM capabilities’, and the ‘innovation of senior executives’
have significantly influenced the adoption of CRM systems the 39
hospitals. The authors found ‘complexity’ to be insignificant. The au-
thors recommended several implications for CRM vendors, hospitals,
government, and researchers to increase possibility of adopting CRM.
To examine the influence and relationship of ‘external influences’,

‘technology’, and ‘organisations’ factors on CRM system adoption,
Alkhazali and Hassan [88] conducted a 103-questionnaire of the top
management in 18 different hospitals (15 private ones and 3 public
ones). This study found that most of the hospitals only used Web-based
CRM. Furthermore, the results showed that ‘organisations’ and ‘tech-
nology’ significantly influenced the adoption of CRM. The authors
found the external factors to be insignificant. Also [89] examined the
relationship between CRMS adoption, perception and organisation
performance. A 103-survey of the top management in various hospitals
was also conducted and found (i) a significant relationship between
organisation performance and CRMS adoption, and (ii) a significant
relationship between CRMS adoption and CRMS perception.
In light of the above, the majority of studies regarding the three

main categories of CRM (e-CRM, implementing and adopting CRMS)
were able to produce positive outcomes for patients, medical profes-
sionals and healthcare organizations.
To offer a better illustration and respond to our three research

questions (RQs), Tables 6–8, provide a summary details of each CRM
category. These include year, author, brief description, participants,

settings and the methods of data collection which directly respond to
RQ2. To answer RQ3, we assigned plus (+) and minus (−) symbols to
the findings column which indicate the positive and negative outcomes
of each study.

Fig. 6. Participants of the selected studies.

Fig. 7. Sample size of the selected studies.

Table 5
Critical appraisal of the selected studies.

Item Assessment criteria Score
Good Fair Poor Very

poor
NR

QA1 Abstract and title 4 (21) 13 (68) 1 (5) 1 (5) 0 (0)
QA2 Introduction and aims 4 (21) 8 (42) 7 (37) 0 (0) 0 (0)
QA3 Method and data 4 (21) 10 (53) 5 (26) 0 (0) 0 (0)
QA4 Sampling 5 (26) 9 (47) 4 (21) 0 (0) 1 (5)
QA5 Data analysis 5 (26) 11 (58) 3 (16) 0 (0) 0 (0)
QA6 Ethics and bias 1 (5) 1 (5) 3 (16) 0 (0) 14 (74)
QA7 Findings 4 (21) 12 (63) 3 (16) 0 (0) 0 (0)
QA8 Transferability/

generalizability
2 (11) 10 (53) 7 (37) 0 (0) 0 (0)

QA9 Implications and
usefulness

3 (16) 7 (37) 4 (21) 0 (0) 5 (26)

*Note: Numbers in brackets denotes N (%); and NR denotes not reported.
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4. Discussion

4.1. Findings related to RQ1, RQ2 and RQ3

Our analysis of the current literature indicates that there are sig-
nificant gaps in knowledge regarding CRM in the healthcare environ-
ment. We found three main CRM research categories: (1) e-CRM
(N= 5, 26%); (2) implementing CRM (N= 11, 58%); and (3) adopting
CRM (N = 3, 16%). We proposed an introductory framework that or-
ganises all three aspects.
Fig. 9 presents a framework for categorising CRM research in the

healthcare environment, beginning with social web-based CRM (e-
CRM). This means that all CRM applications, functions and features are
used through the internet environment. This also suggests that hospitals
should manage all forms of communication and relationships with their
patients through Web 2.0 and social media technologies. Consistent
with this, Kohli et al. [69] explored a Web-based CRM application
called a PPS, finding positive results in several areas, such as the phy-
sician-hospital relationship, medical operations, patient satisfaction,
and clinical outcomes (especially in nutrition and neurology). However,
the results of this study were based on physician case studies, and
empirical data from a cost/benefit analysis of PPS performance during
and after its implementation. It would have been more efficient if pa-
tients were involved in the case study, to know whether executing PPS
had a direct influence and/or relationship with patients. Adding to this,
Anshari et al. [70] proposed a CRM 2.0 model to determine patient
expectations of e-health services. This study also showed a positive
outcome regarding empowerment of patients through the web, given
that more than 70% of participants (patients) wished to view their
electronic medical records online, as well as make appointments and
payments, and obtain consultations and referrals. Only one study pro-
posed a framework for establishing social CRM (i.e. eCRM), and iden-
tified key factors based on importance and priorities [71]. Hence, more
research is needed to better understand this element in healthcare or-
ganisations.
Our analysis and evaluation revealed that (i) physician interaction,

cleanliness, and nursing were the most significant factors that influ-
enced patients’ choice of hospital, patient satisfaction, and service
quality (SQ). (ii) Paediatrics, cardiology, and neurology were the most
significant medical preferences and key competitive advantages ob-
tained by hospitals. (iii) Management (i.e. support and involvement),
resources (I.e. IT infrastructure), and employee training factors were
the most substantial aspects that influenced the implementation of CRM
systems, as well as e-CRM. (iv) Hospital size, the medical staff's IS

capacity, and knowledge management (KM) capabilities were the most
significant factors that impacted the adoption of CRM systems. (v)
Collecting patient's data was the most executed CRM feature in the
healthcare environment, while data analysis was the most under-
achieved.

4.2. Strengths and limitations of this study

This appears to be the first systematic review to comprehensively
synthesise and summarise the empirical evidence available for CRM
research in the healthcare environment. Our search strategy was broad,
examining several databases, search engines, platforms and academic
journals, striving to find published and unpublished studies based on
various CRM concepts, locations and settings. For each selected study,
we provided a critical appraisal of its methodology and data, sampling,
data analysis, ethics and bias, findings and implications and usefulness.
In addition, we highlighted each study's methodological strengths and
weaknesses. We have also identified studies with positive and negative
outcomes, which will help hospitals and policymakers to better un-
derstand the benefits of implementing CRMS.
Despite its strengths, our study also faces some limitations. First, we

believe that the matter of the potential exclusion of studies that were
not in English and from conference proceedings has been addressed at
academic gatherings and in other languages, such as Chinese and
French. Second, our critical appraisal showed the quality of selected
studies varies from ‘fair’ to ‘poor’. However, our sensitivity analysis did
not show that excluding conference proceedings and including ‘poor’
quality studies affected our results. Last, our review may have a pub-
lication bias because studies with positive outcomes are more fre-
quently published than negative ones; however, the studies that we
found that had positive outcomes had several weaknesses in terms of
methodology, sampling, and data analysis.

4.3. Recommendations for future research

We suggest the population-intervention-comparison-outcome
(PICO) framework (see Table 9) to help scholars form research ques-
tions when planning future investigations involving CRM in the
healthcare environment. According to [90,91] the PICO framework is
widely used in medical/healthcare informatics and health research to
help state the terms of reference, define the scope and manage research
questions, search strategies, and eligibility criteria.
Our analysis showed that issues such as the privacy and security of

patients, and their roles in CRMS development, were not yet

Fig. 8. Category of CRM research in healthcare.

Y. Baashar, et al. Computer Standards & Interfaces 71 (2020) 103442

10



Ta
bl
e
6

Su
m
m
ar
y
of
e-
CR
M
st
ud
ie
s
in
he
al
th
ca
re

Ye
ar

A
ut
ho
r

Br
ie
f
D
es
cr
ip
ti
on

Ty
pe
s
of
Ev
id
en
ce

Pa
rt
ic
ip
an
ts

Si
ze
(n
)

Se
tt
in
gs

Fi
nd
in
gs

20
01

[6
9]

Ex
pl
or
ed
e-
CR
M
th
ro
ug
h
PP
S,
an
d
pe
rf
or
m
ed
co
st
-

be
ne
fit
an
al
ys
is
on
th
e
qu
al
ity
an
d
pe
rf
or
m
an
ce
of
PP
S.

Ca
se
st
ud
y.

Ph
ys
ic
ia
ns
.

–
H
os
pi
ta
l.

(+
)P
hy
si
ci
an
-h
os
pi
ta
lr
el
at
io
ns
hi
p,
m
ed
ic
al
op
er
at
io
ns
,a
nd
pa
tie
nt
sa
tis
fa
ct
io
n
w
er
e

im
pr
ov
ed
si
gn
ifi
ca
nt
ly
.

(+
)B
et
te
r
cl
in
ic
al
ou
tc
om
es
fo
un
d
in
nu
tr
iti
on
,n
eu
ro
lo
gy
;a
nd
or
th
op
ae
di
cs
.

20
12

[7
0]

Pr
op
os
ed
e-
CR
M
m
od
el
to
de
te
rm
in
e
pa
tie
nt
s’

ex
pe
ct
at
io
ns
of
e-
he
al
th
se
rv
ic
es
.

Su
rv
ey
.

*
Pa
tie
nt
.

*
Pa
tie
nt
s’
fa
m
ily
.

*
M
ed
ic
al
st
aff
.

33
6

*
H
os
pi
ta
l.

*
H
om
ec
ar
e

ce
nt
re
.

(+
)8
0%

pr
ef
er
re
d
to
m
ak
e
ap
po
in
tm
en
ts
,p
ay
m
en
ts
,a
nd
vi
ew

he
al
th
pr
om
ot
io
ns
on
lin
e.

(+
)7
5%

pr
ef
er
re
d
to
vi
ew
/c
on
tr
ol
EM
R
an
d
di
sc
us
s
he
al
th
co
nd
iti
on
s
on
so
ci
al
ne
tw
or
ks
.

20
15

[7
1]

D
ev
el
op
ed
a
fr
am
ew
or
k
an
d
id
en
tifi
ed
th
e
ke
y
fa
ct
or
s

fo
r
e-
CR
M
im
pl
em
en
ta
tio
n.

Su
rv
ey
.

*
M
an
ag
er
s.

*
M
an
ag
in
g

di
re
ct
or
s.

*
IT

m
an
ag
er
s.

15
0

*
H
os
pi
ta
l.

*
Cl
in
ic
.

(+
)R
es
is
ta
nc
e
to
id
en
tif
yi
ng
e-
CR
M
,s
up
po
rt
an
d
in
vo
lv
em
en
tf
ro
m
to
p
m
an
ag
em
en
t,

bu
si
ne
ss
go
al
s,
IT
in
fr
as
tr
uc
tu
re
,e
m
pl
oy
ee
tr
ai
ni
ng
,a
nd
pa
tie
nt
fo
cu
sw
er
e
fo
un
d
to
be
th
e

ke
y
fa
ct
or
s.

20
18

[7
2]

Pr
op
os
ed
a
fr
am
ew
or
k
fo
r
e-
CR
M
ad
op
tio
n.

Co
nc
ep
tu
al

fr
am
ew
or
k

–
–

H
os
pi
ta
l

(+
)P
ro
po
se
d
fr
am
ew
or
k
w
as
ba
se
d
on
TO
E,
di
ffu
si
on
of
te
ch
no
lo
gy
an
d
in
st
itu
tio
na
l

th
eo
ri
es
.

(+
)T
ec
hn
ol
og
ic
al
fa
ct
or
s
su
ch
as
co
m
pl
ex
ity
an
d
re
la
tiv
e
ad
va
nt
ag
e;
or
ga
ni
za
tio
na
l

fa
ct
or
s
(s
iz
e
an
d
m
an
ag
em
en
t
su
pp
or
t)
;a
nd
en
vi
ro
nm
en
ta
lf
ac
to
rs
(r
eg
ul
at
or
y
an
d

ex
te
rn
al
pr
es
su
re
)
ar
e
fo
un
d
be
cr
uc
ia
lf
or
e-
CR
M
ad
op
tio
n.

20
19

[7
3]

Pr
op
os
ed
a
fr
am
ew
or
k
fo
r
e-
CR
M
im
pl
em
en
ta
tio
n.

Co
nc
ep
tu
al

fr
am
ew
or
k

–
–

H
os
pi
ta
l

(+
)P
ro
po
se
d
fr
am
ew
or
k
w
as
ba
se
d
on
TO
E,
di
ffu
si
on
of
te
ch
no
lo
gy
an
d
IS
su
cc
es
s

th
eo
ri
es
.

(+
)T
ec
hn
ol
og
ic
al
fa
ct
or
s
su
ch
as
co
m
pa
tib
ili
ty
,i
nt
er
ac
tiv
ity
an
d
pr
iv
ac
y;
or
ga
ni
za
tio
na
l

fa
ct
or
s
(m
an
ag
em
en
ts
up
po
rt
,s
oc
ia
lm
ed
ia
po
lic
y
an
d
le
ad
er
sh
ip
kn
ow
le
dg
e)
an
d

en
vi
ro
nm
en
ta
lf
ac
to
rs
(s
oc
ia
lt
ru
st
an
d
ba
nd
w
ag
on
pr
es
su
re
)
ar
e
fo
un
d
be
cr
uc
ia
lf
or
e-

CR
M
im
pl
em
en
ta
tio
n.

*
Sa
m
pl
e
si
ze
(n
),
Po
si
tiv
e
re
su
lt
(+
).

Y. Baashar, et al. Computer Standards & Interfaces 71 (2020) 103442

11



Ta
bl
e
7

Su
m
m
ar
y
of
st
ud
ie
s
re
la
te
d
to
im
pl
em
en
tin
g
CR
M
S
in
he
al
th
ca
re
.

Ye
ar

A
ut
ho
r

Br
ie
f
de
sc
ri
pt
io
n

Ty
pe
s
of

ev
id
en
ce

Pa
rt
ic
ip
an
ts

Si
ze
(n
)

Se
tt
in
gs

R
es
ul
ts

20
05

[7
4]

Es
ta
bl
is
he
d
a
fr
am
ew
or
k
to
su
pp
or
tC
RM

im
pl
em
en
ta
tio
n
fr
om

3
as
pe
ct
s
of
CM
,D
M
,a
nd
CS
M
.

*I
nt
er
vi
ew

(E
xp
er
ts
)

*S
ur
ve
y

(s
tr
uc
tu
re
d)

*C
RM

ex
pe
rt
.

*N
ur
se
.

*M
an
ag
er
.

*N
ur
se

su
pe
rv
is
or
.

*
7

*9
3

N
ur
si
ng
ho
m
e

(+
)I
m
pl
em
en
tin
g
CR
M
re
qu
ir
es
le
ad
er
sh
ip
an
d
th
e
ri
gh
tc
ul
tu
re
to
em
pl
oy

its
fe
at
ur
es
(C
M
,D
M
,a
nd
CS
M
).

(−
)M
os
t
nu
rs
in
g
ho
m
es
ha
ve
ye
t
to
im
pl
em
en
t
CR
M
S.

(−
)C
om
pu
te
ri
sa
tio
n
re
qu
ir
es
m
or
e
eff
or
t.

20
12

[7
8]

A
do
pt
ed
SS
D
M
to
ev
al
ua
te
th
e
st
ep
s
of
im
pl
em
en
tin
g
CR
M
,w
hi
ch

in
vo
lv
ed
4
ph
as
es
an
d
10
sy
st
em
at
ic
st
ep
s.

Ca
se
st
ud
y

–
–

H
ea
lth
ex
am
in
at
io
n

or
ga
ni
sa
tio
n

(+
)A
ll
de
ve
lo
pe
d
pr
oc
ed
ur
es
po
si
tiv
el
y
m
ea
su
re
d/
ev
al
ua
te
d
CR
M
m
od
el
s,

im
pr
ov
ed
effi
ci
en
cy
,a
nd
pr
ov
id
ed
be
tt
er
se
rv
ic
es
fo
r
he
al
th
or
ga
ni
sa
tio
ns
.

20
12

[7
9]

Ex
pl
or
ed
th
e
ke
y
fa
ct
or
s
of
im
pl
em
en
tin
g
CR
M
S
an
d
de
ve
lo
pe
d
a
CR
M

m
od
el
ba
se
d
on
(i
)
fe
at
ur
es
of
th
e
or
ga
ni
sa
tio
n,
(i
i)
fe
at
ur
es
of
th
e

ap
pl
ic
at
io
n,
an
d
(i
ii)
cu
st
om
er
ch
ar
ac
te
ri
st
ic
s.

In
te
rv
ie
w

(E
xp
er
ts
)

*H
IS

Pr
of
es
si
on
al

*C
IT
O
.

*C
EO
.

35
H
os
pi
ta
l

(+
)H
ig
he
st
pr
io
ri
ty
an
d
m
os
ti
m
po
rt
an
t
fa
ct
or
s
w
er
e
th
e
ho
sp
ita
l's

re
so
ur
ce
s,
fo
llo
w
ed
by
m
an
ag
em
en
t.

(−
)P
at
ie
nt
in
vo
lv
em
en
t
ha
d
no
si
gn
ifi
ca
nt
im
pa
ct
on
im
pl
em
en
tin
g
CR
M
.

(−
)L
ac
k
of
m
ea
su
re
m
en
t
m
od
el
s
fo
r
ex
ec
ut
in
g
CR
M
.

20
13

[8
0]

A
pp
lie
d
th
e
IS
su
cc
es
s
m
od
el
to
as
se
ss
CR
M
fr
om

3
as
pe
ct
s
(i
)
sy
st
em

ch
ar
ac
te
ri
st
ic
s,
(i
i)
us
er
s,
an
d
(i
ii)
pe
rf
or
m
an
ce
.

Su
rv
ey

CR
M
S
us
er
.

24
3

H
ea
lth
pr
om
ot
io
n

ce
nt
re

(+
)O
fs
ys
te
m
ch
ar
ac
te
ri
st
ic
s,
on
ly
IQ
an
d
SQ
ha
d
a
si
gn
ifi
ca
nt
in
flu
en
ce
on

an
d
re
la
tio
ns
hi
p
w
ith
pe
rc
ei
ve
d
us
ef
ul
ne
ss
an
d
us
er
sa
tis
fa
ct
io
n.

(+
)P
er
ce
iv
ed
us
ef
ul
ne
ss
an
d
us
er
sa
tis
fa
ct
io
n
ha
d
a
si
gn
ifi
ca
nt
eff
ec
t
on

pe
rs
on
al
pe
rf
or
m
an
ce
,a
s
w
el
la
s
an
in
di
re
ct
in
flu
en
ce
on
or
ga
ni
sa
tio
na
l

pe
rf
or
m
an
ce
.

20
13

[7
7]

A
da
pt
ed
a
va
lu
e
ch
ar
ac
te
ri
st
ic
fr
am
ew
or
k
to
su
pp
or
tC
RM

im
pl
em
en
ta
tio
n
ba
se
d
on
as
pe
ct
so
fC
M
,D
M
,a
nd
CS
M
,a
nd
lin
ke
d
ea
ch

ch
ar
ac
te
ri
st
ic
to
a
sp
ec
ifi
c
CR
M
so
lu
tio
n
ty
pe
.

Su
rv
ey
(I
n-
de
pt
h)

*M
an
ag
er
.

*N
ur
se

Su
pe
rv
is
or
.

93
N
ur
si
ng
ho
m
e.

(+
)T
he
m
os
ti
m
po
rt
an
t
di
m
en
si
on
s
w
er
e
(i
)
th
e
be
ha
vi
ou
r
of
se
rv
ic
e

pe
rs
on
ne
l;
(i
i)
th
e
de
si
gn
of
ca
re
pr
oc
es
se
s;
an
d
(i
ii)
su
pp
or
t
fr
om

re
la
te
d

un
its
.

(+
)T
he
m
os
te
xe
cu
te
d
CR
M
fe
at
ur
es
w
er
e
(i
)c
ol
le
ct
in
g
cu
st
om
er
da
ta
;(
ii)

th
e
be
ha
vi
ou
r
of
se
rv
ic
e
pe
rs
on
ne
l;
an
d
(i
ii)
th
e
de
si
gn
of
ca
re
pr
oc
es
se
s.

(−
)T
he
m
os
tu
nd
er
ac
hi
ev
ed
fa
ct
or
s
w
er
e
(i
)d
at
a
an
al
ys
is
;(
ii)
ca
re
se
rv
ic
e

st
ra
te
gy
,a
nd
(i
ii)
KM
.

20
13

[8
1]

Ev
al
ua
te
d
CR
M
im
pl
em
en
ta
tio
n
an
d
ad
ap
te
d
a
CR
M
sc
al
e
ba
se
d
on
4

di
m
en
si
on
s
of
CR
M
(i
)
ke
y
cu
st
om
er
fo
cu
s,
(i
i)
CR
M
or
ga
ni
sa
tio
n,
(i
ii)

te
ch
no
lo
gy
-b
as
ed
CR
M
,a
nd
(i
v)
KM
.

Su
rv
ey
(P
os
t-

m
ai
l)

St
aff
m
em
be
rs

*1
41

*4
74

*
H
os
pi
ta
l-b
as
ed

nu
rs
in
g
ho
m
e

*
Pr
iv
at
el
y-
ru
n

nu
rs
in
g
ho
m
e

(+
)H
os
pi
ta
l-b
as
ed
nu
rs
in
g
ho
m
es
le
an
ed
to
w
ar
d
un
de
rs
ta
nd
in
g
pa
tie
nt

ne
ed
sa
nd
de
liv
er
in
g
pr
om
pt
m
ed
ic
al
se
rv
ic
es
th
ro
ug
h
kn
ow
le
dg
e
le
ar
ni
ng
.

(+
)P
ri
va
te
nu
rs
in
g
ho
m
es
fo
cu
se
d
on
CR
M
or
ga
ni
sa
tio
n
an
d
te
ch
no
lo
gy
-

ba
se
d
CR
M
fo
r
bu
ild
in
g
re
la
tio
ns
hi
ps
.

20
16

[8
3]

In
tr
od
uc
ed
a
CR
M
im
pl
em
en
ta
tio
n
m
od
el
th
at
co
ns
is
ts
of
7

co
m
po
ne
nt
s;
Cu
st
om
er
sa
tis
fa
ct
io
n,
lo
ya
lty
,t
ru
st
,e
xp
ec
ta
tio
ns
,

pe
rc
ep
tio
ns
,p
er
ce
iv
ed
qu
al
ity
an
d
A
rc
hi
te
ct
ur
e.

Su
rv
ey

Pa
tie
nt
s.

30
3

H
os
pi
ta
l

(+
)A
ll
7
co
m
po
ne
nt
s
w
er
e
fo
un
d
si
gn
ifi
ca
nt
an
d
ha
ve
re
la
tio
ns
hi
p
w
ith

ea
ch
ot
he
r.

20
17

[8
4]

D
es
ig
ne
d
a
CR
M
im
pl
em
en
ta
tio
n
m
od
el
ba
se
d
on
H
R
fa
ct
or
s
su
ch
as

em
pl
oy
ee
sa
tis
fa
ct
io
n,
or
ga
ni
za
tio
na
lc
ul
tu
re
,c
om
m
un
ic
at
io
n

m
an
ag
em
en
t,
em
po
w
er
m
en
t,
or
ga
ni
za
tio
na
lc
om
m
itm
en
t,

or
ga
ni
za
tio
na
ls
tr
uc
tu
re
an
d
ch
an
ge
m
an
ag
em
en
t.

Su
rv
ey

M
an
ag
er
s.

21
5

U
ni
ve
rs
ity
ho
sp
ita
l.

(+
)H
RM

pl
ay
s
a
cr
uc
ia
lr
ol
e
in
th
e
im
pl
em
en
ta
tio
n
of
CR
M
.

(+
)A
ll
of
th
e
in
ve
st
ig
at
ed
fa
ct
or
s
ha
ve
in
flu
en
ce
d
th
e
im
pl
em
en
ta
tio
n
of

CR
M

(+
)E
m
pl
oy
ee
sa
tis
fa
ct
io
n
ha
d
th
e
hi
gh
es
t
in
flu
en
ce

(−
)O
rg
an
iz
at
io
na
lm
is
si
on
ha
d
th
e
lo
w
es
t
in
flu
en
ce
.

20
17

[8
5]

A
na
ly
se
d
th
e
fa
ct
or
s
th
at
in
flu
en
ce
th
e
im
pl
em
en
ta
tio
n
of
CR
M
ba
se
d

on
so
ftw
ar
e
as
pe
ct
s.

Su
rv
ey

*P
at
ie
nt
.

*C
RM

us
er
.

10
0

H
os
pi
ta
l

(+
)O
pe
ra
tio
na
le
ffi
ci
en
cy
,c
en
tr
al
iz
at
io
n
of
da
ta
,m
an
ag
em
en
t
of
ex
is
tin
g

cu
st
om
er
an
d
ho
sp
ita
li
m
ag
e
w
er
e
fo
un
d
to
ha
ve
a
si
gn
ifi
ca
nt
in
flu
en
ce
on

th
e
im
pl
em
en
ta
tio
n
of
CR
M
.

20
17

[8
6]

Ev
al
ua
te
d
th
e
eff
ec
ts
of
CR
M
im
pl
em
en
ta
tio
n
on
cu
st
om
er
tr
us
t,

lo
ya
lty
,s
at
is
fa
ct
io
n
an
d
or
ga
ni
sa
tio
na
lp
ro
du
ct
iv
ity
.

Su
rv
ey

N
ur
se
.

26
8

H
os
pi
ta
l

(+
)C
us
to
m
er
sa
tis
fa
ct
io
n
an
d
di
ve
rs
ifi
ca
tio
n
ha
ve
th
e
hi
gh
es
t
eff
ec
ts
on

CR
M
im
pl
em
en
ta
tio
n.

(−
)O
rg
an
is
at
io
na
lp
ro
du
ct
iv
ity
ha
d
th
e
lo
w
es
t
im
pa
ct

20
18

[8
7]

In
ve
st
ig
at
ed
va
ri
ou
s
im
pa
ct
s
an
d
be
ne
fit
s
of
im
pl
em
en
tin
g
CR
M
.

Su
rv
ey

*D
oc
to
r

*A
dm
in
is
tr
at
or

*I
T
st
aff

57
8

H
os
pi
ta
l

(+
)W
ai
tin
g
tim
e
re
du
ct
io
n,
be
tt
er
do
ct
or
al
lo
ca
tio
n,
an
d
pa
tie
nt

sa
tis
fa
ct
io
n
w
er
e
th
e
m
aj
or
im
pl
ic
at
io
n
of
CR
M
im
pl
em
en
ta
tio
n
in

ho
sp
ita
ls
.

*
Sa
m
pl
e
si
ze
(n
),
Po
si
tiv
e
re
su
lt
(+
),
N
eg
at
iv
e
re
su
lt
(−
).

Y. Baashar, et al. Computer Standards & Interfaces 71 (2020) 103442

12



investigated by the selected studies. Today, more and more of patient
personal and health information (PHI) is being stored in CRMS, many of
these data are created by doctors, clinics and hospitals and they offer
plenty of advantages such as reducing medical mistakes, sharing in-
formation easier and offering better care. Whether PHI is maintained in
a paper record or an electronic health record, patients have the right to
keep it private, and that privacy is protected by laws called health in-
surance portability and accountability act (HIPPA) [92] and general
data protection regulation (GDPR) [93]. These laws require that certain
healthcare providers keep PHI private and secure encrypted form and
proper journalised history from its inception. Firewalls, strong en-
cryption, secure login, access control and authentication mechanisms
are some of the security measures that healthcare providers may or
should use to protect the privacy of patients when implementing CRMS.
As patient's privacy continues to evolve, certain policies and guidelines
need to be followed to properly control access, disclose and protect PHI
under all circumstances to avoid misuse and litigations. Hence, we
suggest that future research further focuses on patient public and pri-
vate information, privacy and security perceptions and how these might
influence the implementation and adoption of CRMS in open environ-
ments.
Our results also revealed that only organisational and technological

factors have been examined using a quantitative method (such as
survey), with no formidable theoretical base used (except for 4 studies,
which applied the IS success model and TOE theory). We encourage
researchers to use different methods more readily to explore other po-
tential factors such as culture and trust to determine how they might
influence decision-making, and also to apply a greater variety of theories.
With the increasing number of wearable devices, smart phones and

mobile applications (apps), ICT services, the mobile health (mHealth)
domain is rapidly developing and gaining momentum at rapid speed as
can be observed during the global 2020 coronavirus (CONVID-19)
spread. Yet, none of the included studies have addressed mobile CRM
(m-CRM) in health care in a consistent and systematic manner. Many
studies on mobile health have showed promising results in heart pace
monitoring, body weight, blood pressure, and heart disease monitoring
[94]. We believe patient with chronic illness could greatly benefit from
m-CRM in multiple ways, allowing for immediate medical responses
and new symptom and diagnoses detection methods and procedures.
Therefore, we recommend more research that addresses m-CRM in
healthcare functionality and the issue of privacy and security of both
patients as well as all healthcare workers. This might also require a set
of de facto and/or international standards to be developed not only in
m-CRM and e-CRM domains but everything spanning this phenomenon.

5. Conclusions

In this study, we aimed to review, categorise, summarise, synthe-
sise, and appraise CRM research in the healthcare environment. This
SLR was performed by following the criteria of preferred reporting
items for systematic reviews and meta-analysis (PRISMA) [61,62]. Our
initial search identified 1,642 records, and 40 further studies from
manual journals and reference lists search. Our search and selection
process went through different phases to degrade the findings. In total,
19 studies were carefully identified and analysed. Each study was
evaluated by following the criteria of quality assessment tools for un-
dertaking a systematic review of disparate data developed by Hawker
et al. [66]. The findings were qualitatively and quantitatively organised
based on three main research categories; e-CRM (Web-based CRM),
implementing CRMS, and adopting CRMS. The selected studies were
published between 2000 and 2020. Our results indicate that research
and development on CRM within the healthcare environment is still in
its early stages in uncharted waters, and more research would be
helpful. This SLR provides several insights and recommendations for
researchers, healthcare institutions, service providers, policymakers,
ICT developers and suppliers.Ta
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