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Abstract

Background: To cope with rising demand for healthcare services in Singapore, Regional Health Systems (RHS)
comprising of health and social care providers across care settings were set up to integrate service delivery. Tasked
with providing care for the western region, in 2012, the National University Health System (NUHS) – RHS developed
a transitional care program for elderly patients with complex healthcare needs who consumed high levels of
hospital resources. Through needs assessment, development of personalized care plans and care coordination, the
program aimed to: (i) improve quality of care, (ii) reduce hospital utilization, and (iii) reduce healthcare-related costs.
In this study, recognizing the need for process evaluation in conjunction with outcome evaluation, we aim to
evaluate the implementation fidelity of the NUHS-RHS transitional care program to explain the outcomes of the
program and to inform further development of (similar) programs.

Methods: Guided by the modified version of the Conceptual Framework for Implementation Fidelity (CFIF),
adherence and moderating factors influencing implementation were assessed using non-participatory observations,
reviews of medical records and program databases.

Results: Most (10 out of 14) components of the program were found to be implemented with low or moderate
level of fidelity. The frequency or duration of the program components were observed to vary based on the needs
of users, availability of care coordinators (CC) and their confidence. Variation in fidelity was influenced
predominantly by: (1) complexity of the program, (2) extent of facilitation through guiding protocols, (3) facilitation
of program implementation through CCs’ level of training and confidence, (4) evolving healthcare participant
responsiveness, and (5) the context of suboptimal capability among community providers.

Conclusion: This is the first study to assess the context-specific implementation process of a transitional care
program in the context of Southeast Asia. It provides important insights to facilitate further development and
scaling up of transitional care programs within the NUHS-RHS and beyond. Our findings highlight the need for
greater focus on engaging both healthcare providers and users, training CCs to equip them with the relevant skills
required for their jobs, and building the capability of the community providers to implement such programs.
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Background
Around the world, healthcare systems are experien-
cing significant pressures in coping with rapidly aging
populations and growing multi-morbidity. Like other
developed countries, Singapore’s population is also
aging quickly, accompanied by the mounting preva-
lence of co-morbidities [1]. Multi-morbidities increase
complexity in service delivery, requiring high-level
support from different professionals spanning different
care settings [2]. Historically, healthcare services in
Singapore have been provided largely in silos, with lit-
tle coordination across different parts of the system
[3]. Such fragmentation resulted in over-utilization,
including excess hospitalization and service duplica-
tion, leading to suboptimal system efficiency, medical
errors, increased costs, and low patient satisfaction [4,
5]. Even after the addition of new hospitals, Singa-
pore’s healthcare system continues to struggle with
high bed occupancy rates and long waiting times at
acute hospitals [6], indicating a need to improve inte-
gration across care settings.
Since 2011, the Regional Health Systems (RHSs) have

been established in various geographical regions in
Singapore to build partnerships between different care
providers, within and across care settings. Led by the
acute hospital within each region, each RHS aims to fos-
ter integration and deliver seamless care for the popula-
tion within the respective catchment areas in a
cost-effective way [7, 8].
Among all patients cared for under the RHS, frequent

admitters (FAs) (patients who have had three or more
hospital admissions in a year) consume a disproportion-
ally high share of healthcare resources. In 2013, within
the National University Health System (NUHS)-RHS,
FAs accounted for only 1% of all patients, yet generated
about 27% of all inpatient episodes and incurring higher
average costs compared to those who were not FAs [9].
A sub-optimal transition from hospital to home and
community was identified as a key contributing factor of
hospital re-admissions [10]. In response to such needs,
the NUHS-RHS prioritized efforts to improve the transi-
tion following discharge from hospital and anchor care
in the community as part of integrated service delivery.
Transitional care is a set of multi-disciplinary inter-

ventions aimed at improving care coordination when pa-
tients transit between different healthcare settings [11].
Discharge planning [12], case management [13], home
visits [14], telephone follow-ups [15], a combination of
both home visits and telephone monitoring [14], and
hospital-to-home transitional care as a whole [16–18]
have all been shown to be effective in reducing health-
care utilization.
In 2012, the NUHS-RHS initiated a transitional care

program for elderly patients and/or those with complex

healthcare needs who had previously consumed high
levels of hospital resources [19]. Elderly patients and
FAs with multiple chronic conditions, limited ambula-
tion and caregiver(s) at home were eligible for the pro-
gram. As depicted in Fig. 1, through comprehensive
needs assessment, development of personalized care
plans with multi-disciplinary inputs, and care coordin-
ation, the program aimed to: (i) improve quality of care,
(ii) reduce hospital utilizations, and (iii) reduce health-
care related cost. Patients who fit the program selection
criteria were enrolled into the program for a limited dur-
ation (3 months or 12 months) depending on the results
of the needs assessment.
To facilitate further development of the NUHS transi-

tional care program, a rigorous and practical evaluation
strategy was required to examine progress and identify
insights for improvement and scaling-up. One way to
achieve this was by assessing implementation fidelity.
Implementation fidelity, the degree in which a program
is implemented as intended, acts as a potential mediator
of the relationship between programs and their intended
outcomes [20]. Higher implementation fidelity is associ-
ated with increased likelihood of success [21]. For this
reason, evaluation of implementation fidelity has been
increasingly promoted in conjunction with outcome
evaluation to discern the true effects of healthcare pro-
grams by taking into consideration variation in implemen-
tation [21–23]. However, in the context of Singapore, most
of the previously conducted evaluation on transitional care
programs [18, 24–26] focused mainly on assessing the ef-
fectiveness with limited information on the direct imple-
mentation processes, making it difficult to make program
improvements.
To address this gap, we aimed to evaluate the imple-

mentation fidelity of the NUHS-RHS transitional care
program to explain the outcomes of the program. The
program had been demonstrated to result in lower mor-
tality among FAs and higher healthcare utilization and
cost compared to their matched controls [27].
Furthermore, the study also aim to inform further de-

velopment of the program. Since this gap is present in
other countries too, this study may provide relevant in-
sights to those involved in the development, implemen-
tation and/or evaluation of transitional care programs as
part of integrated care initiatives beyond Singapore.

Methods
Conceptual framework
The modified version of the Conceptual Framework of
Implementation Fidelity (CFIF) was used in this study
[22]. The modified CFIF defines implementation fidelity
as a measure of adherence to the intent of a program.
Adherence takes into account the content and dose (fre-
quency, duration, and coverage) of the program. The
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framework proposes that the level of fidelity is influ-
enced by moderating factors including participant re-
sponsiveness, program complexity, comprehensiveness
of policy description, strategies to facilitate implementa-
tion, quality of delivery, recruitment, and context, which
are often inter-connected to each other.
Participant responsiveness refers to how well partici-

pants (users receiving the program and providers deliver-
ing program) respond to, or are engaged by the program.
If participants do not value the program, they will not be
engaged in the program, thereby making implementation
difficult. Program complexity refers to the comprehensive-
ness of the program as evaluated through descriptions of
the program and the actual implementation. Simple but
specific programs were found to be more likely imple-
mented with high fidelity than complex and/or vaguely
described programs. Adequate facilitation is expected to
optimize fidelity. Quality of delivery describes whether a
program is delivered appropriately to achieve what was
intended. A poorly delivered program contributes to lower
implementation fidelity overall. In assessing participant re-
cruitment, the modified CFIF proposes to assess the rea-
sons for non-participation among potential participants
and subgroups that were less likely to participate. Finally,
context considers surrounding social system, for example
social structures and cultures.

Intervention: The NUHS transitional care program
Guided by a set of selection criteria, eligible patients
were recruited mainly from the inpatient wards through
referrals from the physicians, nurses and other allied
health professionals. Then, needs assessments were con-
ducted and personalized care plans were developed ac-
cordingly. One or a group of dedicated CCs was

assigned to every patient enrolled into the program.
Every CC assumed the role of an integrator, responsible
for coordinating the delivery of services through com-
munication with patients, their families, and the various
professionals and services that the healthcare users come
into contact with throughout their period of enrolment
in the program. The transitional care program started
after patients were discharged from the hospital.

Study design
The study is a part of the realist evaluation of the
NUHS-RHS [28]. In this study, we focused on the evalu-
ation of the implementation fidelity of the NUHS-RHS
post-discharge care program. A convergent parallel
mixed methods study (Fig. 2) was used to guide data col-
lection and analysis.

Data collection and analysis
Data were collected between June 2016 to June 2017.
Components of adherence including content, frequency, and
duration were assessed using non-participatory observations,
reviews of medical records and program databases. We were
unable to examine coverage as there was no documentation
of the total number of people who were offered the program.
Moderating factors were examined using interviews with
healthcare providers and healthcare users (patients and care-
givers). Caregivers were interviewed as proxies to patients.
As there was no benchmarking available within Singapore,
we did not assess the quality of delivery and comprehensive-
ness of policy.

Development of a checklist
Program protocols were initially reviewed by study team
members to provide an understanding of the program

Fig. 1 The logic model of NUHS-RHS transitional care program
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and how it aimed to achieve targeted outcomes. The
intended components of the program identified were
then validated against the program’s logic model, com-
ponents of case management as proposed by the Kings’
Fund [29], and through conversations with a few care
coordinators (CCs). After which, a list of intended com-
ponents, including: (i) needs assessments, (ii) develop-
ment of personalized care plans, (iii) care coordination
(symptoms management, functional management,
psychological support, medication management, home
environment assessment, management of social issues,
appointment management, promotion of self-care,
referral to other services, advocacy and telephone moni-
toring), and (iv) case closure (complete discharge or dis-
charge to less or more intensive care), was then
developed as a checklist to assess the level of adherence
to the program’s intention.

Assessment of adherence
Study team members conducted non-participatory obser-
vations of home visits and telephone monitoring – the
core components of the program. Content of care deliv-
ery, interactions between healthcare users and providers,
together with users’ responses to the service were ob-
served and observation notes were taken. Medical records
of patients enrolled into the programs were reviewed to

provide a comprehensive picture of the services delivered
throughout a patient’s healthcare journey from enrolment
to discharge. Program databases comprised of records of
patients enrolled in the program was reviewed to gather
insights on the dose of the program.
Then, observation notes and reviews of medical re-

cords were assessed using the checklist by study team
members. Program components were scored as “yes”
or “no” for whether they were conducted or not.
After which, level of adherence for each component
of the program was calculated as the percentage of
the number of cases in which specific component was
scored with “yes” over the total number of observa-
tions conducted and medical records reviewed. Levels
of adherence for specific component that fall within
the 80–100% range were categorised as “high”, within
51–79% as ‘moderate’ and 0–50% as ‘low’ fidelity [30,
31]. In assessing dose of the program, frequency was
computed for every patient as the summation of the
number of times home visits and telephone monitor-
ing were delivered throughout the program period.
After which, median frequency for home visits and
telephone monitoring was tabulated. Duration of indi-
vidual patient enrolment was measured in days by
subtracting the date of discharge from the program
from the date of enrolment into the program. Then,

Fig. 2 A convergent mixed method study to evaluate implementation fidelity of NUHS-RHS transitional care program
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the mean duration and standard deviation were tabu-
lated accordingly.

Assessment of moderating factors
A convenience sampling of healthcare providers who
were involved in the planning, development, and imple-
mentation of the program were recruited into the study.
A contact list of all healthcare providers involved in the
program was first obtained from the program manager.
Based on which, invitation emails were sent out to re-
cruit study participants. Only those who responded to
the email invitations and agreed to be audio-recorded
were interviewed by the study team member(s). In every
interview session, an interview guide developed for the
study (Additional file 1) was used to examine coverage
of the program, content and moderating factors which
may have contributed or hampered the implementation
of the program.
Similarly, a convenience sampling of healthcare users

including patients and their family members who have
had experiences with the program for at least 3 months
were recruited through their respective care coordinator
(CC) to take part in the interviews. Eligible healthcare
users who agreed to be audio recorded were eventually
interviewed. In every interview session, content of pro-
gram and their responses to program were assessed
using an interview guide for healthcare users (Additional
file 1). PS and MN conducted the interviews that lasted
between 30 and 90 min. All interviews were
audio-recorded, transcribed verbatim and coded themat-
ically. Some healthcare users’ interviews were conducted
in other non-English languages (Mandarin/Malay). They
were transcribed in English, and analyzed thematically in
two steps. The first step consisted of a deductive ana-
lysis, coding units of data according to the modified
CFIF. Themes were categorized based on moderating
factors defined. We further classified contextual factors
under healthcare users, providers, and organizational
factors. This was followed by an inductive analysis, seek-
ing to elicit new themes or unexpected findings beyond
the modified CFIF through coding and categorizing.

Data integration
Data from the various sources were given equal weightage,
and merged by PM and MN at analysis stage using the
modified version of the CFIF [32, 33]. An Information
matrix was developed and used to summarize study find-
ings. Qualitative themes were used to explain quantitative
adherence data.

Results
Data sources
Forty-two (42) non-participatory observations were con-
ducted, 29 at first-time home visits, 11 during follow-up

visit and 2 during phone monitoring to assess adherence.
For the same reason, medical records of 44 patients who
were enrolled into the program were also reviewed. Out
of the records reviewed, documentations regarding the
program could not be found in 11 of them. Therefore,
only 33 reviews of medical records were included in the
assessment of adherence. Program databases containing
a total of 2705 records were reviewed to determine the
dose (frequency and duration) of the program.
For the assessment of moderating factors influencing

program implementation, 25 healthcare providers in-
cluding CCs, managers, and physicians involved in the
implementation of the program and 45 healthcare users
(patient/caregiver) enrolled in the transitional care pro-
gram were interviewed.

Adherence
Content
As illustrated in Table 1, most (10 out of 14) compo-
nents of the program were found to be implemented
with low and moderate level of fidelity.

Dose (frequency and duration of enrolment)
The frequency of actualization of program specific activ-
ities was found to vary according to the needs of users,
availability of CCs, and their confidence in delivering
particular program components. For the period of pro-
gram enrolment, a median frequency of 2 and 7 were

Table 1 Implementation Fidelity (content) of NUHS-RHS
transitional care program (based on 42 observations and 33
reviews of medical records)

Content Adherence (%) Level of
Implementation
Fidelity

Needs assessments 100.0 High

Development of personalized
care plans

91.8 High

Symptoms management 89.2 High

Functional management 59.5 Moderate

Psychological support 43.2 Low

Medication management 63.5 Moderate

Home environment assessment 56.8 Moderate

Management of social issues 58.1 Moderate

Appointment management
(e.g. Reminders, checking
attendance and consolidation)

50.0 Low

Promotion of self-care through
education and empowerment

87.8 High

Referral to other services 23.0 Low

Advocacy 16.2 Low

Telephone monitoring 77.3 Moderate

Case closure 50.0 Low
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found for home-visits and phone-monitoring respect-
ively. Time spent on home visits was not explicitly
tracked while a median of 10 min were found to be spent
on every phone call monitoring. Patients were found to
be enrolled in the NUHS-RHS post-discharge care pro-
gram for a mean duration of 112.8 days with a standard
deviation of 145.9 days.

Moderating factors
Our study findings confirmed interrelated influence of
moderating factors identified by the modified CFIF on
implementation fidelity of the NUHS transitional care
program (Fig. 3). A summary of key themes and their
corresponding exemplary quotes is described on Table 2.

Participant responsiveness
The majority of healthcare users were observed to be re-
sponsive and had good rapport with CCs during home
visits. They expressed appreciation of the program and
viewed the convenience of having empathetic, caring, pro-
active and knowledgeable CC visiting them at home to be
most valuable. Nonetheless, the extent of responsiveness

was found to fluctuate according to level of awareness.
Some healthcare users were found to have limited aware-
ness of the specific services the program offered, its goals
and the role of the CC. Therefore, there was misconcep-
tion; users regarded home visits as “disruptions” with little
value and CCs as “doctors’ assistants” with limited
capability, leading to lowered perceived value of the pro-
gram. In contrast, those who valued team-based and
patient-centric care were more responsive.
Healthcare providers reported initial excitement about

the prospects of the program and believed that the pro-
gram would enhance transition and recovery of patients.
However, the level of healthcare providers’ responsive-
ness changed over time due to confusion created by lack
of well-developed program direction and protocols. Ex-
pectation to cope with increasing workload, yield posi-
tive outcomes within a short time and lack of training,
created anxiety among healthcare providers. Uncertainty
surrounding the future direction of the program and job
security of the CCs perpetuated frustrations among
them. Altogether, these factors lowered morale and low-
ered providers’ responsiveness.

Fig. 3 Moderating factors influencing implementation fidelity of NUHS-RHS transitional care program
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Table 2 Thematic findings and exemplary quotes

Moderating factors
(level)

Themes Exemplary quotes

Participant
responsiveness:
Users

Appreciative: convenience and providers’
positive attributes

“(The CC is) very friendly, very approachable, and helpful. You can ask them
questions and they have answers.” (Patient)

Limited understanding of the program “I think they (patients) are still not sure of this program yet. This program
is about 2 to 3 years old. So it’s quite new I don’t think people take note
that there is such home care service.” (CC)

Misconception of program “I don’t know whether how satisfied patient and family are. Sometimes, they
really think that the home visit is just ‘trying to disrupt my usual routine’.” (CC)

Participant
responsiveness:
Providers

Confused: regarding the program
direction

“We don’t have the clear guidelines. My departments doesn’t know what is
coming is next. You do not want to walk a journey or
road where you don’t know where it is leading to.” (CC)

Frustrated: impossible
to avoid hospitalization

“Elderly patients are more fragile, they get broken skin and more delicate.
They are also more susceptible to side effects of the chemotherapy and the
drug that we are giving them. So then in this case is we educate family on
how to take care of the symptoms. When patient has fever, (drowsiness) …
we (call) them few times to bring him in. This is an example we cannot avoid
hospitalization.” (CC)

Lack of training: communication and
psychological issues

“We are not trained to (do) psychological assessment. Actually our boss thinks
that we should be trained so he has actually liaised with the psychological
department but they are still liaising.”(CC)

Anxious: Job security “The security of our job is very real (concerns) to us … If the program suddenly
shuts down, where can we go?” (CC)

Low morale: no confidence or satisfaction “You don’t feel the sense of confidence, you don’t feel satisfied because you
feel that this piece of work you are doing can close up anytime you know.
In the end they (client) die natural death.” (CC)

Complexity of
program

Multiple complex needs: require many
components of interventions

“The patients need intensive rehabilitation because: i. their medical conditions
are very complex, ii. they may or may not have severe illnesses, iii. They have
combination of many chronic diseases so families can’t manage.” (Program
manager)

Evolving agendas:
changes in recruitment criteria

“They actually changed their recruitment criteria. Initially, they mentioned
that as long as a patient has 3 admissions in any hospital, then we can
recruit. But now they change it – out of the 3 admissions, at least have one
admission must be in National University Hospital – then we can recruit
the patient.” (CC)

Changes in leadership: changed program
direction

“We have done this model and got used to it. So suddenly there’s (new
leadership) and a new model coming. Any changes (in the model) people
are like, “oh what is our position?” We are still unclear, where should we place ourselves,
so that makes people think" where’s the future?” (CC)

Facilitating
strategies

Use of common electronic medical
records (EMR)

“We (the healthcare providers) share the same electronic platform …
physicians can look through the system at all the investigations (done for
the patients).” (Physician)

Guiding protocols “We have a checklist to go through the process, standardized protocol.
So we started with in-patient, (do) the assessment, then each component
(like) medical, social.” (Program manager)

Healthcare financing: funding and subsidy “There are two main sources of funding, there is program funding and
“get well” funding. Based on the means testing levels, there is the
corresponding funding or (subsidy).” (Physician)
“This program is heavily subsidised, so typically every week, the full cost
will range to be about $600 weekly, so after subsidy it comes out to
$80–100. For this program, majority of the patients, we are charging them
about 20% of the cost, and the remaining is actually funded through our
Ministry of Health funding sources … For needy patients, they would not
need to pay anything.” (Program manager)

Recruitment Selection criteria: to guide recruitment “If the patient has 3 times or more admissions, then we will enroll the patient.
Of course we will have to ask (for) patient’s permission.” (CC)

Conflict in professional opinions of CC
and the program selection criteria

“Ok, this one (client has) limited mobility and I will say if patient gets home
care will be better. It’s not like they cannot walk. (This homecare service is
only for non-ambulatory) patients. But if you can pay a visit to them, they
can do better during the time period and minimise the readmission.”
(Allied health)
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Complexity of program
The myriad complex needs driving the development of the
program, heterogeneity within the healthcare users that the
program serves, detail of program components, and involve-
ment of numerous actors with different perspectives ren-
dered the program complicated. While it would have been
ideal to have a simple, standardized, and specific program
protocol, it was impossible to do so given many moving
parts. Changes in leadership were found to shape the behav-
iour of different actors of the program, requiring successive
adaptations throughout the implementation. For example,
throughout the short implementation period, revisions to en-
rolment criteria, recruitment strategies, and roles of different
providers were made due to the change in leadership.

Facilitating strategies
The use of a common information system, guiding proto-
cols and financial support were found to facilitate the
implementation of the transitional care program.

All healthcare providers involved were granted access to
the common electronic medical records (EMR) which
functions to systematically consolidate medical informa-
tion and allows sharing of information between actors
across disciplines and care settings. Although the shared
EMR has successfully facilitated information continuity to
a great extent, its wider adoption remained a work in pro-
gress. Having to manage other work pressures, documen-
tation was perceived by healthcare providers as
time-consuming additional administrative work, and
hence not prioritized. Besides the common EMR, a stan-
dardized care needs assessment and referral system was
implemented to help facilitate appropriate placement of
patients for intermediate and long-term care (ILTC) in the
community. However, healthcare providers experienced
difficulties in using this system, forcing them to manually
search for and refer patients to ILTC after the program.
Guiding protocols describing selection criteria and key

steps to be taken in delivering program were developed

Table 2 Thematic findings and exemplary quotes (Continued)

Moderating factors
(level)

Themes Exemplary quotes

Out of pocket cost “The (out of pocket) cost of the services is the main barrier for the patients
to enroll in the program, it needs to be revised to cater wider range of the patients.”
(Program manager)

Context: Users High financial support within hospitals “They rather be admitted to the hospital, because in the hospital they are
supported by MediSave (government medical saving scheme) and receive
subsidised care.” (CC)

Perceived hierarchy of hospital care “I rather come here (to the hospital). The apparatus are all here, if any
problem the doctors are around, so I think it’s easier to just come and sit and
then do what you need to do.” (Patient)

Perceived lower hierarchy of non-doctors “Only the doctor will understand the situation and issues. I don’t think (the CC)
will be able to describe the situation to me unlike the doctor who is helping
us.” (Patient)

Passive healthcare users “So some patients are quite passive, are not concerned or update us on their
conditions. When we call them and dig up the problems they have, it’s too
late. You know every time we call, either the patients already have problem or
the patients is already admitted.” (CC)

Healthcare users with privacy concerns -
less likely to enroll

“Because some clients are more private, they don’t like people to invade into
their privacy, so they don’t welcome people to (their) house.” (CC)

Context: Providers Multidisciplinary team work:
organizational and national focus

“I think what has worked for us is that we have the support of all the other
professions, the multi-disciplinary professions. Doctors at the clinics, the nurses
at the clinics, the day rehab centre, the social workers coming into the picture.
The doctors giving us input into how to manage better. And that network of
services that we have.” (Social worker)

Lack of interdisciplinary training “We mainly focus on the medical aspects. So, if there are any social issues,
and if we cannot handle, then we will tap on the medical social worker.
We will bring in our colleagues.” (CC)

Context:
Organization

Multiple information system “Currently we are (using) CDOC for documentation and our clients are
enrolled in CCMS (another system) which is from MOH. We have to enter
patient into CCMS that means it is enrollment to the program, but the
thing is CCMS is not linked to what we are using currently so it is actually
very challenging for us.” (CC)

Differing capabilities across healthcare
settings

“I think we have some service gap in the community (providers). Some
of them (do not cater) especially for dementia patient (as) they have
behavior issue.” (CC)

CC: Care coordinator
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at the beginning of the program. Protocols guided
healthcare providers to standardize the delivery of pro-
gram and manage patients at home independently or as
a team. However, there were different levels of granular-
ity in the details available for various program compo-
nents within the protocols. Detailed description was
available only for needs assessments, development of
care plans, and promotion of self-care. Consequently,
healthcare providers had to improvise for other compo-
nents and dose of the program based on their experi-
ences. This caused discomfort among healthcare
providers as many of them were used to working within
the hospitals where standard operating procedures
(SOPs) were clearly defined. The lack of specific details
related to referrals to other services had also resulted in
difficulties in referring users to other community
services.
Our study revealed that block funding provided by the

Ministry of Health (MOH) Singapore which covered
healthcare manpower costs, transport fees, training ex-
penses, and service costs of providing the program facili-
tated the implementation of the program. Subsidies
available for running the program lowered the barrier
for adoption as users had to pay minimal fees for the
program.

Recruitment
Wrong and late referrals were noted to adversely affect
recruitment in the early phase of the program. This was
quickly resolved through continuous engagement of
healthcare providers who refer patients by the program
team and clarification of selection criteria. Later, health-
care providers experienced difficulty in reconciling the
differences between their professional opinions and the
program selection criteria in recruitment of patients. In
response to this, exceptions with justification often had
to be made.
Approximately 10–20% of the eligible patients refused

to participate in the program. Those who did not appre-
ciate the value of the program and had privacy concerns,
were reported to more likely to decline participation.
Out of pocket costs were also found to be the other rea-
son for patient refusal.

Context
At users’ level, having been used to a largely hospital-centric
system with easy access to specialist care, the healthcare
users preferred to be cared for in the hospitals. Hospital care
was highly subsidized, making it more appealing to users
compared to community care. Non-doctors and profes-
sionals providing care outside of hospitals were also often
perceived as inferior to doctors working in the hospitals. This
was perpetuated with passive culture among users which

contributed to the belief that it was providers’ responsibility
to assist in the management of their health.
At the providers level, good progress in multidisciplin-

ary collaboration in the delivery of the program was
noted where physicians, nurses, and allied health profes-
sionals worked well together. This, in turn, contributed
positively to the implementation of the program. Con-
versely, even with the focus to provide holistic care for
individuals with complex needs, the phenomena of
“super specialization” in which healthcare providers
specialize in an organ or certain aspect of patient care
persisted. There was limited interdisciplinary training
among providers. This was problematic as diversification
of professions and their specialized tasks contributed to
slow progress towards provision of holistic care. Also,
this affected providers’ ability to adequately manage indi-
viduals with multiple needs, causing delays in care. In
many occasions, CCs had to seek help from social
workers from the hospitals as they were not trained and
therefore not confident in managing social issues and
advocating for users.
At the organization level, fragmentation was found in

information systems, with varied level of adoption and
sub-systems adopted by different healthcare providers.
Requirements to document on multiple systems was a
great concern to healthcare providers as it consumed
more time. Fragmentation in care capabilities among
providers were also observed. This was largely contrib-
uted by resource constraints at the community level. In
addition, the formal organization of and practices within
community care in Singapore were less developed com-
pared to the hospitals, affecting their capability to collab-
orate. In many instances, CCs could not discharge
patients to the community providers within the
NUHS-RHS after the planned program period as the
community care providers did not have the capability to
continue management of care.

Discussion
We examined the implementation fidelity of a transi-
tional care program to integrate services for high need
individuals in Singapore after discharge from hospital,
using the modified version of CFIF.
Our findings revealed several contributing factors to

variability in implementation fidelity of components of
the NUHS-RHS transitional care program. These in-
cluded: (1) complexity of the program, (2) extent of fa-
cilitation through guiding protocols, (3) facilitation of
program implementation through CCs’ level of training
and confidence, (4) evolving healthcare participant re-
sponsiveness, and (5) the context of suboptimal capabil-
ity among community providers. Our results showed
these factors influenced implementation fidelity of the
program in an interrelated manner.
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We found that healthcare providers experienced the
program as a complex intervention predominantly due
to difficulties faced in its implementation and its
intention to be “patient-centric”- i.e. designed and orga-
nized around the needs of the healthcare users (patients
and caregivers). Findings highlighted heterogeneity
within the users in terms of needs and responsiveness,
making it impossible to standardize program implemen-
tation. Changes that occurred over time always required
personalization of care. Personalization actualized in the
form of continuous adaptations in response to changing
needs through revising goals and working towards what
is best for and preferred by users. This was reflected as
variation in implementation fidelity of the program.
Similar findings were reported by Muntinga et al. [34],
who assessed implementation fidelity of a complex inter-
vention of a chronic care model for frail, older people
living at home. They highlighted the importance of care-
ful interpretation and consideration of misinterpreting
improvement to a program with low/non adherence. For
the same rationale, even when fidelity and adaptation
were historically considered as contradictory, reconcili-
ation between these two aspects has increasingly been
advocated [35].
The high level of fidelity found for needs assessment,

development of care plans, symptoms management and
promotion of self-care was due to the availability of de-
tailed description of protocols for these program compo-
nents. Providing care outside of the hospitals was new
for most CCs involved in the program, thus, detailed
protocols gave guidance for CC to confidently deliver
care on their own and to standardize delivery of care.
This finding is in line with prior studies which suggested
that detailed protocols facilitated implementation of pro-
gram. Another explanation for high implementation fi-
delity is CCs’ training and confidence. CCs were trained
in the hospitals and therefore familiar with
medically-oriented tasks such as needs assessment, de-
velopment of care plans, symptoms management, and
promotion of self-care. It was not surprising that CCs
naturally prioritized tasks which they were familiar with.
Low implementation fidelity found for psychological

support can be explained primarily by the lack of inter-
disciplinary training and experience among providers in-
volved in the program in providing this support. CCs
were found to be still accustomed to providing medical
care in the hospital environment and lacked training in
management of psychological issues. As highlighted by
Ong et al. [36], this is likely contributed by how medical
education is delivered in Singapore. Currently, medical
education stresses on specialization of physical health
with little focus on psychological health, discouraging
cross training of providers and impairing the capability
of healthcare providers to provide holistic care [36].

Without healthcare providers who are trained to provide
holistic healthcare, the transitional care program cannot
be optimally delivered. Users’ low responsiveness ob-
served in terms of the lack of awareness, misconception
about the program and perceived hierarchy of profession
might have also hindered the disclosure of psychological
issues. Psychological support was probably thought to be
beyond the scope of the program and capability of the
CCs. Moreover, given that users displayed little appreci-
ation for patient-centric care, it was also likely that they
would prefer to see mental health specialist for their psy-
chological issues. This is consistent to previous conclu-
sion by Storm et al. [37]. Healthcare users’
characteristics and level of engagement were identified
to be pivotal in implementation of transitional care
program.
The Singapore mental health study revealed a huge

treatment gap for mental illnesses [38]. Results from
their follow-up studies consistently suggested that low
mental health literacy and high stigma against mental ill-
ness found to be more pertinent among the older popu-
lation to be the main barriers to seeking treatment [39–
41]. Therefore, it was likely that older adults who were
enrolled in the program avoided disclosing their psycho-
logical needs and seeking treatment due to low mental
health literacy and high stigma. This highlighted a gap in
management and an urgency to provide holistic care
considering all aspect of users’ needs as there is growing
prevalence of concurrence of physical and psychological
issues which requires holistic care [42].
Our results showed a lack of referrals to other services

by CCs was due to: i) the lack of specific details guiding
CCs on where to refer patients to, and ii) difficulties
faced by CCs in using the common referral system. This
was worsened by providers’ diminishing responsiveness
to the program. As providers became less responsive,
they were less likely to take a proactive role in overcom-
ing the issues faced. Furthermore, suboptimal capabil-
ities found among community providers were found to
deter referrals to other services. For this reason, CCs
were often forced to continue to manage patients after
the planned program duration. A study by Hasson et al.
suggested that providers’ responsiveness is a key driving
force for achieving high implementation fidelity. In their
study, frustrations associated with limited facilitation in
the study was found to ease quickly with high providers’
responsiveness [21].
We found the lack of interdisciplinary training and

diminishing responsiveness among CCs to be the main
reason behind low implementation fidelity of advocacy
and appointment management. With the lack of inter-
disciplinary training, CCs were not comfortable in deliv-
ering these services as they were traditionally specialized
by other providers. Advocacy was typically delivered by
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social workers while appointments were managed by
other designated operation teams in the hospitals. Con-
sequently, CCs often had to rely on the assumptions that
advocacy and appointment management would have
been delivered by other providers (within the hospital),
since patients enrolled in the program continued to re-
ceive care from the hospitals.

Key implications and recommendations
Based on our study findings, we propose several
generalizable recommendations for decision makers to
consider when designing and implementing a transi-
tional care program as part of a strategy for integration
of healthcare services. Firstly, ex-ante, efforts should be
put in place to improve the responsiveness of both
healthcare users and providers about the program. There
should be better alignment in expectations between both
parties. Secondly, the capability building of community
care providers should be prioritized.
For better alignment of expectations between users

and providers, efforts can be put into increasing users’
awareness of the program and addressing misconcep-
tions, roles of CC and community care. Thorough ex-
planation by the CCs about the program and their roles
together with intentional involvement of users in making
shared decision related to their care can be the potential
solutions. However, as the willingness, readiness, and
ability of healthcare users to participate were demon-
strated to be the pre-requisites required for engaging pa-
tients who were receiving transitional care programs
[43], future programs may wish to assess these factors to
determine who should be enrolled into the program.
This would more likely lead to high users’
responsiveness.
In addressing the diminishing responsiveness of pro-

viders, appropriate incentives (financial and others) can
be put in place to motivate healthcare providers. Em-
phasis should also be made for providers to have more
active involvement in the design and development of
programs. Such a strategy was found to secure the com-
mitment of providers, improve motivation, and ensure
sustainability in implementation of a similar program
[44]. It can also be expected that bigger involvement will
add confidence among providers and facilitate clarifica-
tion of doubts related to the implementation of the pro-
gram. Also, to augment the success of the program,
engagement of healthcare providers should also be
approached from the policy perspective. In doing so,
Sturmberg and Lanham proposed for a complex adap-
tive policy framework with loose boundaries that facili-
tate adaptability and allow emergence of optimal
solutions best fitted for each unique care landscape [45].
Improvements focused on interdisciplinary training
should also be prioritized. This could be approached

through didactic and experiential interdisciplinary
healthcare education which has been shown to be bene-
ficial for equipping healthcare providers with relevant
skills to improve patient outcomes, especially for older
adults with complex needs [46, 47].
To further develop capability among community pro-

viders, the hospitals that have more resources can pos-
sibly take a more pro-active role in training the
community care providers. Community care providers
could also be empowered by making changes to the
current healthcare financing model to support integrated
care interventions like transitional care programs. Rather
than charging patients based on episodes of care and
provider type, a financing mechanism that follows the
patient and incentivizes quality and continuity of care
should be put in place to pool charges across services
and providers.

Strengths and limitations
To the best of our knowledge, this is the first study that
has taken the opportunity to assess context-specific im-
plementation process of a transitional care program in
the context of Southeast Asia. Particularly in the context
of Singapore, where most of previously conducted evalu-
ation on similar programs evaluation [18, 24–26] fo-
cused mainly on assessing the effectiveness, our study
provided important insights to facilitate further develop-
ment and scaling up of such a transitional care program
within NUHS-RHS and beyond.
We used a validated framework, the modified CFIF,

which has been used to assess implementation fidelity of
complex healthcare programs [21, 22]. Considering the
intricacy of the program with multiple components, the
modified CFIF provided a useful framework to direct the
assessment of specific factors that have been found to
influence implementation fidelity of complex programs.
This allowed the identification of specific areas for im-
provements and comparison with other studies that had
used the same framework. However, we were faced with
challenges in the measurement of the dimensions of ad-
herence, quality of care, and comprehensiveness of pol-
icy due to the lack of program level data and variability
in the delivery of the program. As providers identified
documentation to be resource-intensive and
time-consuming, improvement in data collection meth-
odologies should be explored to ensure that comprehen-
sive and accurate data are captured in the future.
Measurement of adherence was challenging as the

basis of assessment could not be standardised and expli-
citly defined due to the nature of the program. This is
consistent with other studies that have attempted to
examine the implementation fidelity without clearly de-
fined reference points of measurements [21, 34]. Keep-
ing reference points for the measurement of adherence
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broad and revisiting them with the evolution of the pro-
gram could be explored to solve this issue. To achieve
this, it would be essential for evaluators to work closely
with program implementers so as to ensure that evalua-
tors are kept updated of changes of the program.
Comprehensive and accurate data gathered using mul-

tiple methods during implementation of the program
added increased credibility to the study findings as they
reflect the actual circumstances in which the program
was being implemented. Nevertheless, it must be ac-
knowledged that because this study is a cross-sectional
study, it did not take into account the changes of the
program over time. We learned that changes occurred
but details of the changes remained unknown. There-
fore, we were unable to explicitly point out the effects of
the evolution on implementation fidelity of the program.
For a more comprehensive assessment of implementa-
tion fidelity, longitudinal investigations should be con-
ducted in the future to understand how implementation
of the program changes over time.
In addition, only users who were part of the program

were interviewed as it was operationally challenging to
recruit those who rejected enrolment into the program.
For simplicity, we combined findings from patients and
their caregivers. The literature highlighted distinction
between the roles of patients and caregivers in transi-
tional care [37], therefore, it may be valuable to evaluate
patients’ and caregivers’ views separately. Such analyses
could also be useful in tailoring specific interventions for
patients and caregivers.

Conclusion
In assessing the implementation fidelity of the
NUHS-RHS transitional program, we found detailed
protocols coupled with CCs’ level of confidence and fa-
miliarity in specific program components to contribute
to high implementation fidelity. In contrast, program
complexity, diminishing participant responsiveness, lack
of specific training for CCs, and limited capability of
community providers have observably made the imple-
mentation of the program challenging. Such findings
highlighted the need for greater focus on engaging both
healthcare providers and users, training CCs to equip
them with relevant skills required for their jobs, and fur-
ther development of the capability of the community
providers. Finally, as illustrated by the Rainbow Model
of Integrated Care [48], our study re-iterated the import-
ance of fostering integration at the micro- clinical level,
the meso- professional or organizational level and the
macro or systemic level in order to achieve desired
outcomes.
Other health and social care networks within Singapore

and abroad, alike to the NUHS-RHS, are experimenting
with new integrated care models including transitional

care programs. Findings from existing research of the
(cost-)effectiveness of integrated care are to a major extent
inconsistent because of the variations in the strategic out-
comes, methods of implementation, contexts (i.e. system
and policy) and/or applied evaluation measures [49]. The
findings from this study fill some gaps in current research,
by evaluating the implementation fidelity of the
NUHS-RHS transitional care program using a rigorous
and comprehensive design that balances the needs of
context-specific evaluation. This study may also provide
relevant insights to those involved in the development,
implementation and/or evaluation of transitional care pro-
grams as part of integrated care initiatives.
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