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Abstract

Background Homecare client services are often distributed across several interdependent healthcare providers,
making proper care coordination essential. However, as studies exploring care coordination in the homecare setting
are scarce, serious knowledge gaps exist regarding how various factors influence coordination in this care sector. To
fill such gaps, this study’s central aim was to explore how external factors (i.e, financial and regulatory mechanisms)
and homecare agency characteristics (i.e, work environment, workforce, and client characteristics) are related to care
coordination in homecare.

Methods This analysis was part of a national multicentre, cross-sectional study in the Swiss homecare setting that
included a stratified random sample of 88 Swiss homecare agencies. Data were collected between January and
September 2021 through agency and employee questionnaires. Using our newly developed care coordination
framework, COORA, we modelled our variables to assess the relevant components of care coordination on the
structural, process, and outcome levels. We conducted both descriptive and multilevel regression analyses—with the
latter adjusting for dependencies within agencies—to explore which key factors are associated with coordination.

Results The final sample size consisted of 1450 employees of 71 homecare agencies. We found that one explicit
coordination mechanism (‘communication and information exchange” (beta=0.10, p <.001)) and four implicit
coordination mechanisms—"knowledge of the health system” (beta =-0.07, p <.01), “role clarity” (beta=0.07, p <.001),
“mutual respect and trust” (beta=0.07, p <.001), and “accountability, predictability, common perspective” (beta=0.19,
p <.001)—were significantly positively associated with employee-perceived coordination. We also found that the
effects of agency characteristics and external factors were mediated through coordination processes.

Conclusion Implicit coordination mechanisms, which enable and enhance team communication, require closer
examination. While developing strategies to strengthen implicit mechanisms, the involvement of the entire care
team is vital to create structures (i.e., explicit mechanisms) that enable communication and information exchange.
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Appropriate coordination processes seem to mitigate the association between staffing and coordination. This
suggests that they support coordination even when workload and overtime are higher.
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Background

Care coordination improves the quality of care and
reduces repeated, unnecessary, or omitted treatments.
Reducing such errors benefits not only the clients,
e.g., by preventing unnecessary hospitalizations, but
also the health system by reducing unnecessary costs
[1-3]. Therefore, given that care is increasingly shift-
ing from inpatient to ambulatory care [4], effective care
coordination is essential. At the same time, rather than
moving into residential long-term care facilities, many
care-dependent older patients now opt to use homecare
services [5]. For the purposes of this article, homecare is
understood as professional care in the client’s own home.
It commonly includes combinations of personal, medical
and domestic care.

Homecare differs from institutional care not only in
that the care is delivered in the client’s home. Compared
to residential long-term care or hospital staff, homecare
workers are quite isolated, with no “backup” team avail-
able for urgent situations. Also, client services are often
distributed across several health care providers [4]. To
avoid schedule conflicts, and maximize efficiency, the
client, their relatives, their physicians and any other
professionals and institutions involved must coordinate
their work. A single client’s care network might include
homecare staff, a general practitioner, various specialists,
social workers, pharmacists, hospitals, and residential
long-term care facilities [6].

No standard definition currently applies to care coor-
dination. However, in a review Schultz and McDonald
identified several core elements of coordination, such
as several participants being involved, that participants
and activities are interdependent, that participants need
knowledge about each other’s roles and resources, that
information exchange is needed, and that the aim is to
deliver proper health care [7]. To date, studies exploring
care coordination in the homecare setting have focused
on general practitioners or clinics [1].

Even with a very limited number of settings, inter-
national studies show that clients commonly experi-
ence care coordination gaps. These include test results
not being available (often requiring repetition of those
tests), various professionals giving conflicting informa-
tion, unnecessary testing, specialists not receiving vital
information from general practitioners [8], different phy-
sicians prescribing interacting medications, or medical
records being unavailable for scheduled appointments [9,

10]. While such problems are well-documented, little is
known about how external factors such as regulations or
homecare agency characteristics are related to coordina-
tion in homecare.

The care coordination framework (COORA)

Impediments to care coordination can originate at every
healthcare system level. To capture these problems sys-
tematically, we developed and used the care coordina-
tion framework (COORA). Focusing on the structural
and process levels relevant to coordination in homecare
settings [11], the COORA framework approaches coor-
dination as “the extent to which work dependencies are
effectively managed towards a specific goal” [12, 13]. Its
operative elements include external factors, agency char-
acteristics and coordination processes.

Managing the necessary work dependencies requires
the use of coordination mechanisms [13, 14], i.e.,
approaches, methods, or tools that are available to align
and synchronize work [15]. These mechanisms can be
either implicit or explicit [13]. Explicit coordination
mechanisms are behavioural. Examples include pre-
defined plans, schedules, letters, e-mails, telephone calls,
group meetings, and even defined roles. Meanwhile,
implicit coordination mechanisms are cognitive, includ-
ing shared mental models or common goals. In the litera-
ture, uses of coordination mechanisms (i.e., coordination
processes) are sometimes referred to as “coordinating or
coordination activities” [11]. Figure 1 schematizes the
COORA framework and its connections with the various
coordination elements, the examination of which pro-
vided much of the basis for this study.

Factors that impede or enhance care coordination
Responding to a survey on how structural factors affect
care coordination, home-based primary care workers
in the U.S. reported that, when coordinating care, their
most common barriers were financial, including patient
out-of-pocket expenses, eligibility requirements, and
insurance coverage [16]. Primary care providers, admin-
istrators, and insurers agreed that current financial mod-
els in the U.S. were inadequate regarding direct revenue.
The shortfall impedes care coordination sustainability
[17].

To search for ways to overcome such barriers Simp-
son et al. [18] examined institutional-level facilitators
of patient-centered care and care coordination across
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Fig. 1 Simplified COORA framework used for this study

multiple high-performing U.S. organizations. They found
that these organizations shared four key foci: (i) the insti-
tutional promotion of patient-centered care and care
coordination; (ii) the optimization of IT infrastructure
to enhance performance and communication; (iii) the
development of accountable reimbursement and incen-
tivization structures; and (iv) the formation of organizing
bodies dedicated to implementation support.

Barriers and facilitators of care coordination occur not
only on the structural level, but also on that of processes.
Williams, Asiedu [17] found that fragmentation of sys-
tems and communication among health care providers
severely hampered care coordination. In an international
review seeking care coordination enhancing factors,
Morgan, Pullon [19] identified frequent opportunities for
effective, informal joint communication as a key factor
for successful interprofessional collaborative practice in
primary care teams. They also found that multiple chan-
nels of repeated (often brief) informal joint communica-
tion were necessary to create shared knowledge, develop
common goals, and facilitate shared clinical decisions.
They further noted that convenient physical space and
“frequent short periods [working] together” were impor-
tant factors. In another review, Albertson, Chuang [1]
found that three coordination facilitators were present in
the majority of the reviewed coordination programs: “in-
person communication with patients to coordinate care;
systematic assessment of patient needs to inform subse-
quent care plans and interventions; and the creation of
standard protocols to guide care coordination processes”
(p. 80).

However, despite evidence that various structural- and
process-level factors improve or hinder care coordina-
tion, we do not know how these factors are related, or
which produce the most pronounced effects on coordina-
tion. In addition, information on homecare coordination
processes and structures is totally absent. As effective
care coordination can improve the quality of care as well
as other outcomes, it is important to explore which fac-
tors influence it.

Recognizing these gaps, this study aimed to explore
how, in addition to homecare agency characteristics,
external factors (i.e., financial and regulatory mecha-
nisms) are related to coordination in homecare. In
accordance with this aim, guided by the COORA (care
coordination) framework [11] and the literature, we for-
mulated the following hypotheses:

1) that external factors (financial and regulatory
mechanisms) are related to coordination; and
specifically that, even in models where clients have
to make co-payments, lower client co-payments
correlate with improved coordination, as do models
where agencies are reimbursed effective full costs
vs. other models, as models that demand lower
client outlays also tend to cover more of the cost of
coordination activities;

2) that homecare agency characteristics are related
to coordination—specifically, that, alongside an
agency’s obligation to serve all clients and its
provision of services such as oncological and
palliative care, a higher percentage of RNs in the
workforce, higher mean employment percentages,
more years of experience per employee, higher
perceived staffing, lower perceived workload, and
less overtime at the employee level are all positively
related to coordination, as they increase the
knowledge, experience, time and other resources for
coordination; and.

3) that coordination processes (including both explicit
and implicit coordination mechanisms) are related
to coordination. Regarding explicit coordination
mechanisms, we hypothesize that the presence of
clearly defined standards, the possibility of electronic
data sharing possibilities, the availability of reference
nurses, and the prioritization not only of routine
case discussions, but also of generally clear, timely
communication and information exchange are
positively related to coordination. These structural
arrangements allow the team to manage task
dependencies and perform in concert [11]. This
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includes a hypothesis that implicit coordination
mechanisms, including an in-depth knowledge of
the health system, the availability of continuous
education, clearly-defined roles, high levels of
mutual respect and trust, shared perspectives,
accountability and predictability are positively related
to coordination. By allowing team members to
anticipate one another’s tasks and their timing, these
mechanisms allow them to plan accordingly [11].

Methods

Study design

This analysis is part of the SPOT™* (quality and coordi-
nation in homecare) study, a national multicentre, cross-
sectional study in the Swiss homecare setting. Detailed
information on the SPOT™ study can be found in the
study protocol [20].

Setting and sample

The SPOT™" study included a random sample of Swiss
homecare agencies. By 2021, Switzerland had 584 non-
profit and 382 for-profit homecare agencies, as well as
1’421 self-employed nurses caring for around 441’000 cli-
ents. Overall, this involved roughly 59°000 care workers,
a high percentage of whom were working part-time [21].
Swiss homecare is regulated at the cantonal level, which
is where operating licenses are issued and the scope of
professional practice defined. Its financing is drawn from
three major sources: health insurers, client co-payments
and residual financing by cantons, the latter two of which
differ between cantons or even municipalities. For our
study, agencies were stratified according to which of the
country’s seven major geographic regions they served,
and by whether they were for-profit or non-profit. To be
eligible for inclusion, each had to employ at least ten sala-
ried employees. For small and mid-sized agencies (10—
99 employees), full samples of homecare workers were
included. To reduce the study burden regarding large
agencies (>100 employees), we used random samples of
100 employees. Further details on the setting and sample,
as well as the sample size calculations, can be found in
the SPOT™" study protocol [20]. For this sub-analysis,
we included all homecare workers who (1) reported
that their scope of practice included interprofessional
exchanges, (2) had worked in the participating agency for
at least three months, (3) worked in direct or indirect cli-
ent care, (4) were at least 18 years of age and (5) were able
to read and understand German, French or Italian.

Data sources

Data were collected between January and September
2021 through investigator-developed employee and
agency questionnaires completed by homecare workers
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and management. Each agency had three months to com-
plete the data collection and was free to choose when
during this period to distribute the paper questionnaire
to their employees. The employees were given six weeks
to fill out the questionnaire, which was accompanied by
a stamped return envelope addressed to the research
group’s institute. Questionnaires were code-numbered to
match them to the participating agencies, but not to indi-
vidual participants.

Variables and measurements

The adapted COORA framework served as a basis for the
modelling of our variables and guided our assessments of
the various care coordination components on the struc-
tural, process and outcome levels. An overview of the
measured variables, i.e., external factors, agency charac-
teristics, coordination processes and coordination out-
come variables, can be found in Table 1.

Dependent variable (outcome)

We measured coordination from the homecare employee
perspective using eight investigator-developed items
(see Table 1 for details). In line with COORA [11], the
items assess whether employees perceive that coordina-
tion tasks were managed effectively so that, e.g., sequen-
tial dependencies such as transmission of information
was handled in a manner that all information was avail-
able on time, or processes were aligned so that activities
were not duplicated. Of these items, two were expressed
positively and six negatively. The negative items were
reverse-coded. All items were rated on a fully-anchored
5-point Likert scale ranging from “never/almost never”
(0) to “very often” [4], with higher values indicating bet-
ter coordination, i.e., reflecting fewer coordination prob-
lems. After checking the scale’s unidimensionality with
principle axis factoring [22], we calculated a total score
as a mean across all items. The Cronbach’s « value for our
sample was 0.81 and principal axis factoring showed a
shared variance of 38% with item loadings between 0.32
and 0.83 [23]; however, the model fit was rather low (cf.
Table 1).

Independent variables

Using two agency questionnaire items formulated to
assess external factors, we measured two homecare
financial and regulatory mechanisms: (1) reimburse-
ment regulations relevant to residual financing (costs
covered by public authorities) and (2) regulation of client
co-payments.

Homecare agency characteristics were assessed using
agency and employee questionnaires. In addition to the
presence of the obligation to serve all clients (i.e., the
existence of a service agreement with a municipality or a
canton in which the agency is bound to accept all clients
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Table 1 Description of the independent and dependent variables
Variable Measurement level Item(s) used Answer options/categories Variable type /

(source of variable)

Building of scale
and interpretation

Dependent variable
Coordination

Employee-perceived
coordination

Employee questionnaire
(investigator-developed)

Independent variables
Explicit coordination mechanisms

Presence of stan-
dards / guidelines for
selected procedures

Electronic data shar-
ing possibilities

Case responsible
person/managers

Agency questionnaire
(investigator-developed)

Agency questionnaire
(investigator-developed)

Agency questionnaire
(investigator-developed)

8 items assessing how often in

general:

1) relevant information is re-
ported in a timely manner by other

professionals,

2) client care activities are well
aligned with other professionals,
3) there are duplicate and over-
lapping activities with other

professionals,

4) no or no current prescriptions/
orders/ medication lists are available,
5) not all or not the right medications
are available at a client’s home,

6) no one from the homecare team
was involved at the discharge from

an inpatient stay,

7) homecare employees do not feel
sufficiently informed about a client’s
condition (e.g., information is not
available, only partially documented)
8) homecare employees receive
important information about the

client too late.

5 items asking if guidelines and/or
standard operating procedures (SOPs)
are available for the following topics:
1) Introduction of new employees
Admission of a client to homecare

2
3
4
5

Hospital admissions
Emergency situations

1 item asking if electronic client
documentation allows for electronic
data exchange of health records with

general practitioners

3 items asking about the allocation of
specific case responsibilities and case

managers:

1) If the agency works with defined
reference nurses that perform all
nursing activities from admission to
discharge or with a defined reference
nurse who is responsible for the
entire nursing process for a specific

client

2) If the agency works with assign-
ment of case responsible nurses
3) If the agency has trained case
managers or care managers

Medication management

5-point Likert scale: 0=never/
almost never, 1=rarely, 2=some-
times, 3=often 4 =very often for

each item

Dichotomous answer option:

Yes/No for each item

Dichotomous answer option:

Yes/No

Dichotomous answer option:

Yes/No for each item

Mean score over the
8 items:

Cronbach’s a: 0.81
p-value x% 0.00
SRMR: 0.05

CFl:0.86

NFI: 0.82

Higher values mean
higher or bet-

ter coordination,
reflecting less co-
ordination problems

Sum score over the
5 items:

ranging from 0=no
SOPs at all to 5=to
all 5 topics an SOP
Range VIF: 1.0-2.2
Higher values mean
more standard op-
erating procedures
(SOP) are available
Used as dichoto-
mous single item

Sum score over the
3items:

ranging from 0=no
case responsibilities
atall to 3=strong
emphasis on case
management/
responsibilities
Range VIF: 1.0-1.2
Higher values mean
better established
reference person
system
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Measurement level
(source of variable)

Variable

Item(s) used Answer options/categories

Variable type /
Building of scale
and interpretation

Exchange vessels Agency questionnaire

(investigator-developed)

Communication Employee questionnaire
(adapted from the CPAT

(31])

Implicit coordination mechanisms
Knowledge of the
health system

Employee questionnaire
(investigator-developed and
adapted from IBenC [32])

Dichotomous answer option:
Yes/No for each item

3 items assessing if the agency

has established vessels for regular
exchange:

1) If the agency conducts planned
case discussions for complex clients
within the homecare team

2) If the agency conducts planned in-
terprofessional/interdisciplinary case
discussions for complex clients

3) If handover reports for internal
client information exchange are
conducted by employees

4 items of the CPAT scale assessing
communication and information
exchange:

1) Assessing if relevant information
relating to changes in patient/client
status or care plan is reported to the
appropriate team member in a timely
manner.

2) Assessing if clients’concerns are
addressed effectively through regular
team meetings and discussion.

3) Assessing if the team has devel-
oped effective communication strate-
gies to share patient/client treatment
goals and outcomes of care.

4) Assessing if the patient/client
health record is used effectively by

all team members as a communica-
tion tool.

7-point Likert scale: 1=disagree,
2=mostly disagree, 3=some-
what disagree, 4 =neither

agree nor disagree, 5=some-
what agree, 6=mostly agree,

7 =strongly agree for each item

Each item 5-point Likert scale
answer options: 5=Very good,
4=good, 3=moderate, 2 =little,
T=notatall

4 items addressing how well homec-
are employees know the health care
services in their care region:

1) Available health or social service
options

2) Requirements that clients must
meet in order to take advantage of
the services offered

3) The area of responsibility of the
other professionals/health care
providers

4) Legal requirements regarding
financing of health care services

Sum score over the
3items:

ranging from

0=no regularly
exchange vessels
atall to 3=all three
exchange vessels in
place

Range VIF: 1.0-1.2
Higher values mean
higher number

of regularly used
exchange vessels in
place

Mean score over the
4 items

Cronbach’s a: 0.83
p-value x% 0.00
SRMR: 0.01

CFI:0.99

NFI: 0.98

The higher the val-
ues, the higher the
agreement and the
better the perceived
communication
and information
exchange

Mean score over the
4 items
Cronbach'’s a: 0.86
p-value x% 0976
SRMR: 0.001

CFI: 1.00

NFI: 1.00

The higher the
values, the better
employees rated
their own knowl-
edge of the health
system




Mockli et al. BMC Health Services Research (2024) 24:367 Page 7 of 18
Table 1 (continued)
Variable Measurement level Item(s) used Answer options/categories Variable type /

(source of variable)

Building of scale
and interpretation

Possibility for con-
tinuous education

Role clarity

Mutual respect &
trust

Accountability, pre-
dictability, common
perspective

Agency questionnaire

(investigator-developed)

Employee
questionnaire(COPSOQ
[33,34])

Employee questionnaire

(adapted from the CPAT
[31])

Employee questionnaire

(adapted from the three

Integrating Conditions scale

[35])

Homecare agency characteristics

Obligation to serve
all clients

Client characteristics

Agency questionnaire
(adapted from Trageser,
Gschwend [36])

Agency questionnaire
(adapted from Trageser,
Gschwend [36])

3 items asking about which topics
homecare agencies offer annual

training for their employees (internal/

external)

1) Interprofessionality and/or
coordination

2) Health networks (local partners,
offerings in region)

3) Legal requirements and regulations

in homecare

2 items of the COPSOQ asking about
role clarity

1) are there clear objectives for your
work?

2) do you know exactly which tasks
fall within your area of responsibility?

2 items from the CPAT assessing
mutual respect and trust

1) If employees trust the accuracy of
information reported among team
members.

2) If team meetings provide an open,
comfortable, safe place to discuss
concerns.

4 items from the integrating
condition scale assessing account-
ability, predictability and common
perspective

1) If it is clear which members in your

care team are responsible for comple-

tion of specific tasks. (accountability)
2) If in general the care team knows
the steps necessary to address com-
plicated situations when they arise
(predictability)

3) If each member of the care team
understands the steps required to
complete their tasks. (predictability)
4) If the care team has a shared
perspective of how each person’s
work contributes to the overall goal
(common perspective)

1 item asking if the service agree-
ment with the canton/municipalities
includes the obligation to serve all
clients

1 item assessing the average care
duration per client in 2020

Each item Dichotomous answer
option: Yes/No

5-point Likert scale: 4=to a very

high degree, 3=to a high degree,

2=in part, 1 =to a low degree,
0=to a very low degree for each
item

7-point Likert scale: 1=disagree,
2=mostly disagree, 3=some-
what disagree, 4=neither

agree nor disagree, 5=some-
what agree, 6=mostly agree,
7=strongly agree for each item

5-point Likert scale: 1=strongly
disagree, 2 =slightly disagree,
3=neutral, 4=slightly agree,
5=strongly agree for each item

Dichotomous answer option:
Yes/No

Numeric answer option: average
minutes per client

Sum score over the
3items:

ranging from 0=no
annual training
possibilities to 3=in
all three domains
annual training
possibilities

Range VIF: 1.0-1.1
The higher score
meaning a higher
number of training
courses offered

in relation to
coordination

Mean score over the
2 items

Cronbach’s a: 0.70
The higher the val-
ues, the better role
clarity is rated

Mean score over the
2 items

Cronbach's a: 0.56
The higher the
values, the higher
the mutual respect/
trust and integrat-
ing conditions are
rated

Mean score over the
4 items

Cronbach's a: 0.85
p-value x% 0.00
SRMR: 0.02

CFI:0.98

NFI: 0.94

The higher the
values, the higher
the accountability,
predictability and
common perspec-
tive rated

Used as dichoto-
mous single item

Used as numeric
single item
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Variable

Measurement level
(source of variable)

Item(s) used

Answer options/categories

Variable type /
Building of scale
and interpretation

Range of services
provided

Workforce

Employee
characteristics

Perceived staffing

Perceived workload

Overtime

External factors

Agency questionnaire
(adapted from SHURP [37])

Agency questionnaire
(adapted from SHURP [37])

Employee questionnaire
(adapted from SHURP [37])

Employee questionnaire
(adapted from SHURP [37])

Employee questionnaire
(PES-NWI [38, 39])

Employee questionnaire
(NASA task-load Index [40,
41])

Employee questionnaire
(adapted from RN4CAST [42]
and SHURP [37])

5 items assessing if specific service

offers are provided by the homecare

agencies:

1) 24-hours care service,
2) Continuous night care,
3) Oncological care,

4) Palliative care,

5) Psychiatric care

1 item asking about the total employ-
ment percentage of the employees
in the nursing and care sector at the

end of the year 2020.

1 item asking homecare employees
about the working percentages (per-

centage of full-time employment)

1 item asking homecare employees
about the years of experience in the

homecare agency

3 items of the staffing and resource

adequacy subscale of PES-NWI

6 items of the NASA task-load Index

1 item asking homecare employees

how often they have to work over-
time more than 30 min

Dichotomous answer options for
items 1-5: Yes/No

Numeric answer options: Work-
ing percentages of employees
according to educational
background

Proportion of RN (or higher
educated) employment percent-
age compared to all employees
in the nursing and care sector of
the agency

Numeric answer option: Employ-
ment percentage

Numeric answer option: years of
experience

4-point Likert scale: 1=strongly
disagree, 2 =slightly disagree,
3=slightly agree, 4=strongly
agree for each item

Each item 20-point analog scale
answer options: low to high

5-point Likert scale answer
option: 4=Almost every shift,
3=once every 2-4 working days,
2=once every 5-7 working days,
1=less frequently, 0=never

Used as 5 dichoto-
mous single items

Used as numeric
single item. A higher
value represents a
higher proportion
of RN employment
percentage over all
employees

Used as numeric
single item

Higher values
meaning higher
working percentage
Used as numeric
single item

Higher values
meaning more years
of experience in the
homecare agency
Mean score over the
3items

Cronbach’s alpha
0.65

Higher values indi-
cating better staff-
ing and resource
adequacy

Mean score over the
6 items

Cronbach's alpha
061

Higher values
indicating higher
perceived workload
Used as ordinal
single item

Higher values
indicating more
working days with
overtime
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Table 1 (continued)
Variable Measurement level Item(s) used Answer options/categories Variable type /

(source of variable)

Building of scale
and interpretation

Reimbursement
regulations of re-
sidual financing

Agency questionnaire
(investigator-developed)

their agency.

Client co-payment Agency questionnaire
(investigator-developed)

their canton

1 item asking on what basis the
canton or municipality determined
the residual financing of care costs for full costs

1 item asking how the amount of the
patient co-payment is regulated in

Answers grouped in 4 categories:
1) Compensation of the effective

Used as categorical
single item

2) Compensation of agency-
specific and predefined costs

3) Use of standard costs, standard
deficits, or maximum limits

4) others (e.g., compensation via
a global budget)

Answer grouped in 4 categories:
1) No patient co-payment (no
payment from the client side)

2) Patient co-payment of a
maximum of CHF 7.65 a day,
which means that the increase
can be up to 20% of the health
insurance (HI) contribution or
direct payment but is limited to
CHF 7.65/day

3) Up to 20% of the HI contri-
bution and upper limit of CHF
15.35/day

4) Direct contribution up to the
upper limit of a maximum of CHF
15.35/day

Used as categorical
single item

Note. CFI=Bentler Comparative Fit Index, COPSOQ=Copenhagen Psychosocial Questionnaire, CPAT=Collaborative practice assessment tool, HI=health insurance,
IBenC=Identifying best practices for care-dependent elderly by Benchmarking Costs and outcomes of community care, NFI=Normed Fit Index, PES-NWI=Practice
Environment Scale of the Nursing Work Index, RN=Registered Nurse, RNACAST=Nurse forecasting in Europe study, SHURP =Swiss Nursing Homes Human Resources
Project, SOP=standard operating procedure, SRMR=Standardized Root Mean Square Residual, VIF=Variance Inflation Factor

in a given area without the possibility to deny service), we
assessed client characteristics, the range of services pro-
vided, the workforce structure, employee characteristics
and the work environment, as well as the allocation of
time and other resources.

For homecare agency coordination processes, we
assessed both explicit and implicit coordination mecha-
nisms in the domains of programming, communication
and cognition.

Latent variable construction We first created scores
and indices for the latent variables to be evaluated on
the framework’s process level (i.e., explicit and implicit
coordination mechanisms). Based on the content and the
available items, we differentiated between formative and
reflective indicators from a measurement perspective:
indicators are either reflective, i.e., they are caused by the
latent variable or formative, i.e., they cause the latent vari-
able [24-26].

For the six reflective latent variables, i.e., “communi-
cation and information exchange,” “knowledge of the
health system,” “role clarity,” “mutual respect and trust,
“accountability, predictability and common understand-
ing,” and “coordination,” we conducted confirmatory fac-
tor analyses using the R software “lavaan” package [27].

We evaluated the model fit with a chi-square test, stan-
dardized root mean square residual (SRMR), Bentler
Comparative Fit Index (CFI) and Normed Fit Index
(NFI) (Table 1). As an indication of a good model fit,
we expected non-significant chi-square test results
with an a- level (for significance) set at 0.05, an SRMR
value below 0.05, a CFI greater than 0.95 and NFI val-
ues greater than 0.90 [28]. In addition, we calculated the
Cronbach’s alpha for all scales used to check internal con-
sistency [23]. If model fit was acceptable for the reflective
latent variables, we applied a second step: we calculated
the mean scores, which we then used as independent
variable values for the regression analysis.

For the formative latent variables, we calculated a vari-
able score (i.e., an index) as sums of their indicators. For
the measurement model assessment of these indices, we
calculated the variance inflation factor (VIF) using the R
“car” package [29] to check for indicator collinearity. All
yielded acceptable results, i.e., values < 3 [30] (Table 1). In
our model, all five formative latent variables—“presence
of standards / guidelines for selected procedures,” “possi-
bility for continuous education,” “electronic data sharing
possibilities,” “homecare team leaders/ case managers,’
and “exchange vessels”—were measured on the agency
level.
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A detailed description of all the independent variables
assessed can be found in Table 1. An English version of
the questionnaires with the items used in this study can
be found in Appendix A.

Demographic characteristics
For homecare agencies, we assessed each agency’s size
(number of full-time equivalent employees), number
of clients and hours of care provided in 2020, owner-
ship (non-profit, for-profit), urbanicity (rural, suburban,
urban) and language region (German, French, Italian).
For the employees, we assessed age, gender (male,
female, non-binary), employment percentage (i.e., the
proportion of a full-time workload the employee is work-
ing), years of experience in the current homecare agency;,
and educational background. We divided these data into
two groups: (1) registered nurses (RNs), holding a Mas-
ter’s or Bachelor’s degree or at least a 3-year education
with a diploma; and (2) nursing and care staff with lower
levels of nursing education, i.e., licensed practical nurses,
certified nurse assistants or nurse aides. This group also
included administrative staff, other care professionals,
staff with client contact, and students/trainees.

Data analysis

Descriptive statistics were performed to check data dis-
tribution and ceiling or floor effects, as well as to identify
outliers and missing values for all variables used within
the analysis. Descriptive results include frequencies and
percentages (%) for categorical variables, as well as the
mean (m) and standard deviation (SD) for each continu-
ous variable.

To explore the relationships between external factors,
homecare agency characteristics (structures and pro-
cesses) and the degree of coordination achieved, we con-
ducted multilevel regression analyses with the R “Ime4”
package [43]. To run the models, we disaggregated the
agency level data to the employee level, meaning each
employee was assigned a corresponding agency value.
Because the theoretical framework suggests that vari-
ables are positioned in a causal chain (along with possible
mediation effects), the analysis involved multiple steps.
In each step, the agencies were included as random inter-
cepts in a multilevel model. This was necessary to adjust
for covariance structures within the nested design, since
the intraclass correlation (ICC [1]=0.10; CI: 0.06; 0.16)
indicated inter-agency dependencies [44].

A sequential inclusion process to test several multilevel
regression models was conducted. First, we modelled
coordination (dependent variable) using the coordina-
tion process variables (independent) through a multilevel
regression. Second, agency characteristics were added as
additional independent variables to the model. Finally, we
added the external factors.
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If mediation of more distal variables through proximal
variables occur, this should become visible by the fact
that collinearity appears in later steps, meaning that (part
of) the relationship of possible significant coordination
process variables with coordination were explained [45].
Therefore, we compared the models to detect agency
characteristics’ and/or external factors’ mediating effects
on coordination.

We then ran post-hoc regression analysis using the
dependent agency characteristics and external factors as
independent variables. This allowed us to explore possi-
ble collinearities and to ensure that existing relationships
were not masked by variables on the same causal path as
the outcome variable of interest (cf. Appendix B).

We also calculated VIFs for all models.

Furthermore, we used Nakagawa’s R? with the R “per-
formance” package to evaluate each model’s explanatory
power [46]. While the marginal R* takes the variance
of only the fixed effects into account, the conditional R
takes both fixed and random effects into account [47].

The results of the regression models are presented with
the coefficient estimates (3 ), alongside their 95% confi-
dence intervals (CIs). A p-value of <0.05 was considered
significant. For this analysis we only included complete
cases; therefore, missing data sets were deleted listwise.
We conducted a sensitivity analysis by running a regres-
sion model with a complete data set with only process
variables (implicit and explicit coordination mecha-
nisms). This showed whether missing values changed the
model’s conclusion (Appendix C). Data analyses were
conducted with the R 4.2.1 software [48].

Results

A total of 3223 employees (response rate: 73.6%) of the 88
participating homecare agencies completed the question-
naire. After we applied the inclusion criteria for our anal-
ysis, only the 1784 employees who stated that exchanges
with other professions fell within their scope of practice
remained in the sample. A median of 13 employees per
agency participated (interquartile range: 7-27 partici-
pants). After removing incomplete answer sets, a final
sample size of 1450 employees of 71 homecare agencies
remained for the statistical analyses. The exclusion of 17
homecare agencies was due to missing values in “agency
characteristics” and “external factors” (cf. Table 2). How-
ever, the conclusion of the sensitivity analysis, which
included all 88 agencies, did not change.

Descriptive sample characteristics

Participating homecare agencies were predominantly
non-profit (70.5%) and based in the German-speaking
part of Switzerland (76.1%). They employed a mean of
45.6 full time equivalents (FTEs) (range: 4.7-318.0 FTEs).
The participating homecare workers’ mean employment
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Table 2 Descriptive characteristics of the sample and the dependent and independent variables

Variables n (%) Mean (SD) Missing n (%)
Homecare agencies 88
Ownership 0
non-profit 62 (70.5)
for-profit 26 (29.5)
Urbanicity 0
Rural 39 (44.3)
Suburban 32(364)
Urban 17 (19.3)
Language region 0
German 67 (76.1)
French 14 (15.9)
ltalian 7 (8.0)
Size
Number of full-time equivalents (FTE) 456 (57.5) 0
Total number of clients in 2020 557.2(734.7) 333
Hours of care provided in 2020 41,404 (42582.3) 2(2.3)

Independent variables measured on agency level
Coordination Process
Explicit coordination mechanism:
Programming
Presence of standards / guidelines (index 0-5) 3.8(1.2) 0
Case responsible/managers (index 0-3) 1.9(0.8)
Exchange vessels (index 0-3) 250
Electronic data sharing possibilities with physicians (yes) 22 (25.0) 0
Implicit coordination mechanism:
Cognition
Possibility for continuous education (index 0-3) 0.7 (0.9)
Agency characteristics
Obligation to serve all clients (yes) 58 (65.9) 0
Range of service
Palliative Care (yes) 64 (72.7)
Oncology care (yes) 18 (20.5)
Psychiatric care (yes) 59 (67.0)
24 h care service (yes) 26 ( )
Continuous night care (yes) 28 (31.8)
Average hours of care billed per client in 2020 83.0(62.3)
Workforce
Percentage of RNs or higher educational background 29.7(13.8) 9(10.2)
External factors
Financial regulatory mechanisms
Reimbursement regulations of residual financing 7 (8.0)

>~ O O O O O

Effective full costs 22
Agency-specific and predefined costs 27
Standard costs, standard deficits, or maximum limits 29
others (e.g,, compensation via a global budget) 3¢
Client co-payment 0
20.5)
38.6)

No patient co-payment 18 (
(
(33.0)
8

8

Co-payment of a maximum of CHF 7.65 a day 34
Up to 20% of the HI contribution and upper limit of CHF 15.35/day 29
Direct contribution up to the upper limit of a maximum of CHF 15.35/day 7 (

Employees 1784

Age 446 (12.0) 58(3.3)

Gender 16 (0.9)
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Table 2 (continued)
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Variables

n (%) Mean (SD) Missing n (%)

Female

Male

Non-binary
Educational background

RNs with a Master or Bachelor degree or at least a 3-year education with diploma

Nursing and care staff with lower education in the nursing field
Language region
German
French
[talian
Independent variables measured on employee level
Coordination Process
Explicit coordination mechanism:
Communication
Communication and information exchange (scale 1-7)
Implicit coordination mechanism:
Cognition
Knowledge of the health system (scale 1-5)
Role clarity (scale 0-4)
Mutual respect and trust (scale 1-7)
Accountability, predictability, common perspective (scale 1-5)
Agency characteristics
Employment percentage (%)
Experience in agency (in years)
Perceived staffing (scale 1-4)
Perceived workload (scale 1-20)
Overtime (single item 0-4)
At least once a week
Dependent variable measured on employee level
Employee-perceived coordination (scale 0-4)

1625 (91.9)
140 (7.9)
3(02)

1085 (61.3)
686 (38.7)

1148 (64.3)
549 (30.8)
87 (4.9)

48(1.3) 6(0.3)

70.0(21.3) 31¢(

6.5(67) 89 (

29(0.7) 21 (

108 (2.7) 6(0

0.74 (0.44) 25(
1299 (73.8)

2.52(061) 7(<0.01)

Note. CHF =Swiss francs, FTE=full-time equivalent posts, HI=health insurance, RN=registered nurse, SD=standard deviation

percentage was 70% (range: 5—-100%). The participating
employees were mostly female (91.9%) and had an aver-
age age of 44.6 years old (range: 18—76 years). The major-
ity (58.3%) were RNs with nursing diplomas or higher
degrees (3.0%). Table 3 shows the sample characteristics.

Description of the dependent and independent variables

The participating employees rated their perceived coor-
dination with a mean value of 2.5 on a scale from 0 to 4,
i.e., above average. Just over two-thirds (67.6%) indicated
that they often/very often receive relevant information
from other professionals at the right time. However,
14.5% reported that important information about cli-
ents was often/very often received too late. While 66.9%
stated that care activities are often well-aligned between
professionals and 12.3% stated that duplicate or overlap-
ping activities almost never/never happen, 8.0% reported
duplicate or overlapping activities happening often/very
often. Regarding client transfers from hospital inpatient
stays to home, 22.6% of respondents reported that often/
very often no one from the homecare team was involved

in the discharge process. Detailed results are shown in
Appendix D.

For the independent variables, the participating
employees allocated above-average values for their com-
munication and information exchanges (m=4.8, SD=1.3;
scale 1-7) and knowledge of the health system (m=3.7,
SD=0.8; scale 1-5), the clarity of their roles (m=3.0,
SD=0.7; scale 0-4), mutual respect and trust (m=5.3,
SD=1.1; scale 1-7), and accountability/predictability/
common perspective (m=3.8, SD=0.7; scale 1-5).

Of the 88 agencies represented, 79 worked with three
or more SOPs and 29 had SOPs for all five assessed
processes. Only six did not delegate case responsibili-
ties, whereas fifteen allocated some case-administra-
tion responsibilities to nurses and trained other staff as
case managers or care managers. Considering exchange
vessels, over half of the agencies (n=49) worked with
handover reports, with the majority (#=79) conducting
case discussions for complex clients within the homec-
are team. On the other hand, 51 agencies did not offer
annual training for their employees on the three assessed
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Table 3 Results of the regression analyses with employee-perceived coordination (employees n=1450; agencies n=71)
Coordination Coordination regressed  Coordination regressed
regressed only with coordination with coordination process
with coordination process & agency char- agency characteristic &
process variables acteristic variables external factors variables

3 195% Cl]

(3 195% Cl]

3 195% Cl]

Coordination Process

Explicit coordination mechanism (Programming &
Communication)

Presence of standards / guidelines
Case responsible/managers
Exchange vessels
Electronic data sharing with physicians: yes
Communication and information exchange
Implicit coordination mechanism (Cognition)
Knowledge of the health system
Possibility for continuous education
Role clarity
Mutual respect and trust
Accountability, predictability, common perspective
Agency characteristics
Obligation to serve all clients (yes)
Range of service
Palliative Care (yes)
Oncological care (yes)
Psychiatric care (yes)
24-hour care service (yes)
Continuous night care (yes)
Percentage of RNs
Employment percentage
Experience in agency
Perceived staffing
Perceived workload
Overtime
External factors

Reimbursement regulations of residual payments (reference:

effective full costs)
agency-specific and predefined costs
standard costs
others

Client co-payment (reference: No co-payment)
maximum of CHF 7.65 a day
up to 20% of HI, with max CHF 15.35/d
direct with max. of CHF 15.35/d

Average hours of care per client

Second level variable

Homecare agencies

Agency level (Variance [SD])

Residuals (Variance [SD])

Effect size

AlC

Marginal R?

Conditional R?

0.00[-0.03; 0.03]
-0.03 [-0.09; 0.02]
-0.03 [-0.09; 0.02]
0.04 [-0.04;0.12]
0.11*[0.07;0.14]

-0.09% [-0.12;-0.05]
-0.03 [-0.07;0.01]
0.10*[0.06;0.14]
0.08*[0.04;0.12]
0.21%[0.17;0.26]

0.01[0.11]
0.24 (048]

214398
0328
0.359

0.01[-0.03;0.04]
-0.01[-0.07; 0.05]
-0.03 [-0.08; 0.02]
0.03 [-0.06;0.11]
0.10*[0.06; 0.13]

-0.07* [-0.10;-0.03]
-0.02 [-0.05; 0.02]
0.08*[0.03;0.11]
0.07*[0.03;0.11]

9% [0.15; 0.24]

-0.14* [-0.26;-0.02]

-0.02 [-0.15; 0.05]
-0.01 [-0.09; 0.08]
0.03 [-0.10; 0.16]
0.04 [-0.07;0.15]
-0.09 [-0.21; 0.03]
0.00[0.01;0.00]
0.00 [0.00; 0.00]
0.00 [-0.01; 0.00]
0.05%[0.01;0.10]
-0.01* [-0.03; 0.00]
-0.05* [-0.08; -0.03]

0.011[0.11]
0.22[0.47]

2183.22
0.363
0.395

0.01[-0.02; 0.04]
0.00 [-0.06; 0.05]
-0.03 [0.09; 0.02]
0.03 [-0.06;0.10]
0.10*[0.06; 0.13]

-0.07* [-0.10;-0.03]
-0.01 [-0.05; 0.03]
0.07*[0.03;0.11]
0.07*[0.03;0.11]
0.19%[0.14; 0.24]

-0.14 [-0.31;-0.02]

-0.02[-0.11;0.09]
0.00 [-0.07;0.09]
0.04 [-0.09; 0.16]
0.04 [-0.09;0.13]
-0.05 [-0.16; 0.05]
0.00 [-0.07;0.00]
0.00 [0.00; 0.00]
0.00 [-0.00; 0.00]
0.06*[0.01;0.10]
-0.02* [-0.03;-0.01]
-0.05* [-0.07;-0.02]

0.10[-0.01;0.18]
-0.04 [-0.17;0.07]
-0.00 [-0.22; 0.23]

-0.06 [-0.18; 0.03]
-0.08 [-0.20; 0.03]
-0.05 [-0.17;0.09]
0.00 [0.00; 0.00]

0.011[0.10]
0.23 (048]

2222.33
0.367
0.395

Note. AIC=Akaike Information Criterion, CHF =Swiss Francs, Cl=Confidence Interval, HI=health insurance, RN=Registered nurse, SD=Standard Deviation,

a levels of significance = *p<.05, ﬂ = coefficient estimate



Mockli et al. BMC Health Services Research (2024) 24:367

topics (interprofessional collaboration and/or coordi-
nation, health networks, legal requirements & regula-
tions in homecare). Further descriptive characteristics of
the dependent and independent variables are shown in
Table 3 (below).

External factors, agency characteristics, and the
coordination process’s relationships with coordination
The results of the final analysis, which tested the full
regression model (step 3 of the model), showed several
significant positive associations. One explicit coordi-
nation mechanism, “communication and information
exchange” (8 = 0.10, p<.001), and four implicit ones—
“knowledge of the health system” (5 =-0.07, p<.01), “role
clarity” (5 =0.07, p<.001), “mutual respect and trust” (/3
= 0.07, p<.001), and “accountability, predictability, com-
mon perspective” (8 = 0.19, p <.001)—correlated with
employee-perceived coordination. Regarding agency
characteristics, only three variables—“perceived staffing”
(8 =-0.06, p <.05), “perceived workload” (8 = -0.02, p
<.01) and “overtime” (3 =-0.05, p <.001)—reached statis-
tical significance, while none of the external factors did.
“Knowledge of the health system,” “perceived workload,
“perceived staffing” and “overtime” showed very weak
associations. The R? indicated that, in the final model,
approximately 37% of the variance in employee-per-
ceived coordination data was explained by the predictor
variables. For details of the regression results, see Table 2.
The results provided in Appendix B suggest that both
agency characteristics and external factors may be medi-
ated to some degree through coordination processes.
Staffing, workload and overtime were initially significant
in both models but lost half the strength of their asso-
ciations when the process variables were added to the
model. Two variables lost their significance after adding
the process variables, namely service obligation and aver-
age hours of care per client. The R? values of both mod-
els, both with and without external factors, are nearly the
same; therefore, the full model does not explain the data
more clearly when it includes external factors as predic-
tors than when it excludes them. And as noted, the sen-
sitivity analysis did not change the model’s conclusion
(Appendix C).

Discussion

The aim of this study was to explore how, regarding
homecare agencies, both external factors and internal
structures and processes are related to care coordina-
tion as an outcome, i.e., to explore the extent to which
work dependencies are effectively managed to reach a
specific client outcome. On the process level, in line with
our third hypothesis, we found that communication, role
clarity, mutual respect and trust, as well as accountabil-
ity, predictability, and common perspective correlate
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positively with employee-perceived care coordination.
While the correlation was relatively weak, employee
knowledge of the health system correlated negatively
with employee-perceived care coordination. Le., better
healthcare system knowledge was associated with lower
perceived care coordination ratings. One possible expla-
nation is that respondents with more healthcare system
knowledge recognized more coordination shortfalls,
leading to more critical appraisals. Whatever the reason,
the importance of knowing and working with the health-
care system to connect patients with the care they need
has been reported by previous studies [49, 50]. This cor-
relation cannot be ignored.

On the structural level, we found that overtime and
higher perceived workload correlated negatively and
higher perceived staffing correlated positively with
employee-perceived care coordination. While these cor-
relations supported our second hypothesis, they were
marginal. We did not confirm our first hypothesis, i.e.,
the evidence does not indicate relationships between
external factors and coordination.

However, one major finding of this study is that, while
almost all implicit mechanisms were significantly associ-
ated with perceived care coordination, explicit mecha-
nisms other than communication were not. Admittedly,
this finding might be biased by the level at which the
relevant assessments were made. Whereas all significant
correlations were measured at the employee level, all
insignificant mechanisms were measured at the agency
level. Given that only 71 agencies were included in the
analysis, the smaller sample’s variability may have been
inadequate to detect significant differences. Another
plausible interpretation of this finding is that, along-
side the explicit mechanism of communication, implicit
mechanisms are most influential regarding successful
coordination.

As for explicit coordination mechanisms, previous
studies have confirmed the importance of communica-
tion and information exchange. Qualitative research has
identified it as a key factor for successful coordination
[18, 51-54]. Mohr, Benzer [55] highlighted the value of
inter-team communication in caring for complex cli-
ents. In our study group, considering that almost a quar-
ter of homecare workers reported that often/very often
no one from the homecare team was involved in the
client transfers home from inpatient stays, while over
one-tenth reported often/very often receiving impor-
tant information too late, there is considerable room for
improvement.

To the best of our knowledge, this is the first study
to examine implicit coordination mechanisms in the
homecare setting. Its results will support previous quali-
tative indications that implicit mechanisms, e.g., role
clarity [53, 56], mutual respect and trust [17, 57] and
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accountability, as well as a common perspective [18,
53], contribute essentially to successful coordination.
Gittell [58], who developed the concept of relational
coordination, indicated that the explicit mechanism of
communication (i.e., frequent, timely, accurate and prob-
lem-solving communication), and the implicit mecha-
nisms tied to relationships (i.e., shared goals, shared
knowledge, and mutual respect) are essential elements
of coordination. Gittell's concept of relational coordi-
nation does not distinguish between coordination as a
process and as an outcome; nevertheless, as it focuses
on interpersonal relationships, we can support the con-
clusion that the above-named mechanisms of commu-
nication and relationships are positively associated with
improved coordination not only in hospitals [59] but
also in homecare. In addition, relational coordination
has been linked to improved quality outcomes regarding,
e.g., nursing care goals [60], better chronic care delivery
[61], better patient perception of care [62] and higher
patient satisfaction [63]. In addition, Cramm, Hoeijmak-
ers [64] reported both that comprehensive care delivery
demands strong connections between all involved health
and social care professionals and that homecare nurses
play an important role in strengthening those connec-
tions. Here, opportunities for face-to-face discussions in
homecare—whether at conferences or workshops—can
foster good relationships among colleagues [65].

At the agencies’ structural level, we observed that key
work environment factors— perceived staffing, workload
and overtime—were related to care coordination. This
adds to the literature, where such variables have largely
been explored in view of their relationships with quality
outcomes in homecare [66-70] but have not previously
been assessed in view of care coordination. As appropri-
ate processes appear to mitigate associations between
(low) staffing and coordination problems, they likely sup-
port and maintain coordination even when workload and
overtime are high.

As noted above, neither of the external factors we mea-
sured correlated with care coordination; however, our
model only included financial aspects and care hours per
client. Building implicit coordination mechanisms is a
long-term process [13]. Prerequisites to their formation
include the presence of various other external factors,
e.g., a sufficiently trained workforce and the provision of
adequate vessels for inter-organizational connections. As
these factors are time- and resource-intensive, they may
not be implemented voluntarily [6]. However, they cer-
tainly warrant further exploration.

This study also served as the first empirical test of the
COORA framework. By transparently mapping coor-
dination processes and outcomes, COORA illuminates
the key mechanisms and their effects on coordination
outcomes. By showing this process in action, this study
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substantiates the usefulness of the COORA framework,
which clearly differentiates between implicit and explicit
mechanisms, and, most importantly, between coordina-
tion as a set of processes and coordination as an outcome.

Limitations

This study has several notable strengths and limitations.
First, its cross-sectional design does not allow causal
inferences. Second, homecare settings are very location-
specific, i.e., they differ considerably between countries;
therefore, our findings’ transferability and generalizabil-
ity are limited to Switzerland. However, the analysis is
based on the COORA framework, which is firmly rooted
in international literature across diverse research areas.
Therefore, the framework and methodology used here
should be applicable to international health care settings.
Third, the timing of our data collection—during the
COVID-19 pandemic—could have influenced employ-
ees’ perceptions of their work environment, particularly
regarding workload and overtime. Fourth, due to pan-
demic-related challenges, the targeted homecare agency
sample size could not be reached, reducing the reliability
of our results. However, the sample of homecare employ-
ees was sufficient for our needs.

In addition, some scales and indices were investiga-
tor-developed and had not yet been validated. These
included the employee-perceived care coordination scale,
which showed insufficient model fit in the CFA, and the
mutual respect and trust variable, which showed a low
Cronbach’s alpha; therefore, we cannot be certain that we
adequately measured the intended construct. However,
our development of the scales used to measure aspects
of care coordination was theoretically grounded and
built upon previously-used content. In general, as proper
measurements have not yet been developed and tested to
measure explicit mechanisms of coordination, the items
and indices used were based on peer-reviewed results
and expert opinion, but had not been validated. This is a
weakness.

Biases also raise some concerns. As the study design
did not allow the researchers to control the environment
during data collection, social desirability bias cannot be
excluded. Similarly, because of the questionnaire design,
some recall and common-method bias may have crept in.

Regarding our analyses, it is difficult to judge which
increases in the regression coefficients used for the coor-
dination scale are clinically meaningful. It is also possible
that unconsidered factors and confounders influenced
our results.

Finally, this study’s outcome of interest was employee-
rated coordination. Considering that clients are equally
part of the coordination process, further research
should examine their perspectives on coordination (as
an outcome) to assess its relationship with coordination
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mechanisms. This would have the added benefit of pro-
viding insights into how COORA functions as a coordi-
nation framework.

Conclusion

This study’s results indicate that, in addition to one
explicit coordination mechanism (communication), four
implicit coordination mechanisms play significant roles
in the process of care coordination: role clarity, mutual
respect/trust, accountability/predictability/common per-
spectives, and knowledge of the health system. We rec-
ommend that homecare administrators reflect on which
coordination mechanisms are strongest and weakest in
their contexts. However, they should also be aware that,
especially regarding communication and information
exchange, achieving high-quality coordination (as an out-
come) may require the addition of explicit mechanisms
that facilitate these processes. Developing successful
strategies on how implicit mechanisms and communica-
tion could be strengthened demands the involvement of
the entire care staff.

Additionally, while the COORA framework clearly
provided us with very useful guidance for this study,
it requires further testing. Tools to measure the vari-
ous implicit and explicit mechanisms should also be
developed. Finally, building a deeper understanding of
the coordination process will require an examination
of whether explicit mechanisms can be used to build
implicit mechanisms.

Abbreviations

AlC Akaike Information Criterion
CFA Confirmatory Factor Analysis
CFI Bentler Comparative Fit Index
CHF Swiss Francs

@ Confidence Interval

COORA Care Coordination framework

COPSOQ  Copenhagen Psychosocial Questionnaire

CPAT Collaborative Practice Assessment Tool

EKNZ Ethics Committee of Northwestern and Central Switzerland

FTE Full-Time Equivalent posts

HI Health Insurance

IBenC Identifying best practices for care-dependent elderly by
Benchmarking Costs and outcomes of community care

ICC Intraclass Correlation Coefficient

NA Not Applicable

NFI Normed Fit Index

PES-NWI Practice Environment Scale of the Nursing Work Index

RN Registered Nurse

RN4CAST  Nurse forecasting in Europe study

SD Standard Deviation

SHURP Swiss Nursing Homes Human Resources Project

SOP Standard Operating Procedure

spoTmat Spitex Koordination und Qualitét— eine nationale Studie
(homecare coordination and quality - a national study)

SRMR Standardized Root Mean Square Residual

VIF Variance Inflation Factor

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512913-024-10751-4.

Page 16 of 18

Supplementary Material 1
Supplementary Material 2
Supplementary Material 3

Supplementary Material 4

Acknowledgements

Special thanks go to the collaborators of the Institute of Nursing Science for
their support and critical reflections during the project, and to all the involved
homecare organizations, employees, clients and relatives for their participation
in the study. The authors also thank Chris Shultis for editing this paper.

Author contributions

NM conceived and designed the work, analysed and interpreted data and
drafted the manuscript, MS was involved in the conception and design of
the work, analysis and interpretation of data, as well as substantial revision.
KD and DT contributed substantially to the data analysis and interpretation
and substantively revised the manuscript. TM and CM contributed to the
conception and design of the work and revised the manuscript. FZ was
involved in the conception and design of the work, analysis and interpretation
of data, drafting of the work as well as substantial revisions.All listed authors
have approved the submitted version and agreed both to be personally
accountable for their own contributions and to ensure that questions related
to the accuracy or integrity of any part of the work, even those in which they
were not personally involved, are appropriately investigated and resolved,
with the resolution documented in the literature.

Funding

This project is funded by the Stiftung Pflegewissenschaft Schweiz (Nursing
Science Foundation Switzerland) and the Ebnet Stiftung (Ebnet Foundation).
Open access funding provided by University of Basel

Data availability

The datasets generated and/or analyzed during the current study are not
publicly available due to the sensitivity of the data, but are available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

A declaration of no objection [Reg- 2020—-00110] was obtained from the
Ethics Committee of North-western and Central Switzerland (EKNZ), which

is the leading ethics committee in the regions involved. Informed written
consent was obtained from all participating homecare agencies. The first
page of each questionnaire informed the respondent regarding the voluntary
nature of participation, data confidentiality, and how to return the completed
questionnaires. Returning the completed questionnaire was considered
informed consent from all respondents. All methods were carried out in
accordance with relevant guidelines and regulations (such as the Declaration
of Helsinki).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Public Health, Institute of Nursing Science,
Bernoullistrasse 28, CH-4056 Basel, Switzerland

“Clinical Pharmacology & Toxicology, Department of General Internal
Medicine, Inselspital — University Hospital Bern,

CH-3010 Freiburgstrasse, Bern, Switzerland

3Institute for Primary Health Care BIHAM, University of Bern, Mittelstrasse
30, CH-3012 Bern, Switzerland

Received: 25 May 2023 / Accepted: 19 February 2024
Published online: 22 March 2024


https://doi.org/10.1186/s12913-024-10751-4
https://doi.org/10.1186/s12913-024-10751-4

MGockli et al. BMC Health Services Research

(2024) 24:367

References

1.

20.

21.
22.

23.

Albertson EM, Chuang E, O'Masta B, Miake-Lye |, Haley LA, Pourat N.
Systematic Review of Care Coordination Interventions Linking Health and
Social Services for high-utilizing patient populations. Popul Health Manage.
2022;25(1):73-85.

Duminy L, Ress V, Wild EM. Complex community health and social care
interventions - which features lead to reductions in hospitalizations for
ambulatory care sensitive conditions? A systematic literature review. Health
Policy. 2022;126(12):1206-25.

Duan-Porter W, Uliman K, Majeski B, Miake-Lye I, Diem S, Wilt T. Care Coordi-
nation Models and Tools: A Systematic Review and Key Informant Interviews.
2021.

De Vliegher K, Aertgeerts B, Declercq A, Milisen K, Sermeus W, Moons P.
Shifting care from hospital to home: a qualitative study. Prim Health Care.
2015;25(9).

Gillsjo C, Schwartz-Barcott D, von Post |, Home. The place the older adult can
not imagine living without. BMC Geriatr. 2011;11(1):10.

Genet N, Boerma W, Kroneman M, Hutchinson A, Saltman RB, editors. Home
care across Europe: current structure and future challenges. Copenhagen:
World Health Organization; 2012.

Schultz EM, McDonald KM. What is care coordination? Int J Care Coord.
2014;17(1-2):5-24.

Penm J, MacKinnon NJ, Strakowski SM, Ying J, Doty MM. Minding the gap:
factors associated with primary care coordination of adults in 11 countries.
Annals Family Med. 2017;15(2):113-9.

Sterling MR, Lau J, Rajan M, Safford MM, Akinyelure OP, Kern LM. Self-reported
gaps in care coordination and preventable adverse outcomes among older
adults receiving home health care. J Am Geriatr Soc. 2022.

Kern LM, Reshetnyak E, Colantonio LD, Muntner PM, Rhodes JD, Casalino LP,
et al. Association between patients'self-reported gaps in Care Coordination
and preventable adverse outcomes: a cross-sectional survey. J Gen Intern
Med. 2020;35(12):3517-24.

Mockli N, Espinosa JA, Simon M, Meyer-Massetti C, Zuniga F. Clarifying the
muddy concept of home healthcare coordination: a comprehensive theoreti-
cal framework. Heliyon. 2023.

Zackrison EJ, Seibold DR, Rice RE. Organizational coordination and commu-
nication: a critical review and integrative model. Annals Int Communication
Association. 2015;39(1):195-233.

Espinosa JA, Lerch FJ, Kraut RE. Explicit versus implicit coordination mecha-
nisms and task dependencies: one size does not fit all. In: Salas E, Fiore SM,
editors. Team cognition: understanding the factors that drive process and
performance. American Psychological Association; 2004. pp. 107-29.
Malone TW, Crowston K. The Interdisciplinary Study of Coordination. ACM
Comput Surv (CSUR). 1994,26(1):87-119.

Weaver SJ, Che XX, Petersen LA, Hysong SJ. Unpacking Care Coordination
through a Multiteam System Lens: a conceptual Framework and systematic
review. Med Care. 2018;56(3):247-59.

Norman GJ, Wade AJ, Morris AM, Slaboda JC. Home and community-based
services coordination for homebound older adults in home-based primary
care. BMC Geriatr. 2018;18(1):241.

Williams MD, Asiedu GB, Finnie D, Neely C, Egginton J, Finney Rutten LJ, et al.
Sustainable care coordination: a qualitative study of primary care provider,
administrator, and insurer perspectives. BMC Health Serv Res. 2019;19(1):92.
Simpson K, Nham W, Thariath J, Schafer H, Greenwood-Eriksen M, Fetters MD,
et al. How health systems facilitate patient-centered care and care coordina-
tion: a case series analysis to identify best practices. BMC Health Serv Res.
2022,22(1):1448.

Morgan S, Pullon S, McKinlay E. Observation of interprofessional collabora-
tive practice in primary care teams: an integrative literature review. Int J Nurs
Stud. 2015;52(7):1217-30.

Mockli N, Simon M, Meyer-Massetti C, Pihet S, Fischer R, Wéchter M, et al. Fac-
tors associated with homecare coordination and quality of care: a research
protocol for a national multi-center cross-sectional study. BMC Health Serv
Res. 2021,21(1):306.

Statistik Bf. Hilfe und Pflege zu Hause. 2021.

Fabrigar LR, Wegener DT, MacCallum RC, Strahan EJ. Evaluating the use

of exploratory factor analysis in psychological research. Psychol Methods.
1999;4(3):272.

Gliem JA, Gliem RR. Calculating, interpreting, and reporting Cronbach’s alpha
reliability coefficient for Likert-type scales. Midwest Research-to-Practice
Conference in Adult, Continuing, and Community Education, October 8-10,

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

Page 17 of 18

2003; The Ohio State University, Columbus, OH: Midwest Research-to-Practice
Conference in Adult, Continuing, and Community Education; 2003.
Diamantopoulos A, Winklhofer HM. Index construction with formative indica-
tors: an alternative to scale development. J Mark Res. 2001;38(2):269-77.
MacCallum RC, Browne MW. The use of causal indicators in covariance struc-
ture models: some practical issues. Psychol Bull. 1993;114(3):533-41.

Bollen KA. Multiple indicators: internal consistency or no necessary relation-
ship? Qual Quantity. 1984;18(4):377-85.

Rosseel Y. Lavaan: an R Package for Structural equation modeling. J Stat
Softw. 2012;48(2):1-36.

Hu L-T, Bentler PM. Cutoff criteria for fit indexes in covariance structure analy-
sis: conventional criteria versus new alternatives. Struct Equation Modeling:
Multidisciplinary J. 1999;6(1):1-55.

Fox J, Weisberg S, An R. Companion to Applied Regression. Third ed. Thou-
sand Oaks CA: Sage; 2019.

Hair JF, Hult GTM, Ringle CM, Sarstedt M, Danks NP, Ray S. Evaluation of forma-
tive measurement models. In: Hair JF Jr, Hult GTM, Ringle CM, Sarstedt M,
Danks NP, Ray S, editors. Partial Least Squares Structural Equation Modeling
(PLS-SEM) using R: a workbook. Cham: Springer International Publishing;
2021.pp.91-113.

Schroder C, Medves J, Paterson M, Byrnes V, Chapman C, O'Riordan A, et al.
Development and pilot testing of the collaborative practice assessment tool.
JInterprof Care. 2011;25(3):189-95.

Van Eenoo L, van der Roest H, van Hout H, Declercq A. Quality of care and job
satisfaction in the European Home Care setting: research protocol. Int J Integr
care. 2016;16(3).

Nibling M, StoRel U, Hasselhorn H-M, Michaelis M, Hofmann F. Measuring
psychological stress and strain at work-evaluation of the COPSOQ Question-
naire in Germany. GMS Psycho-Social Med. 2006;3(Doc05).

Kristensen TS, Hannerz H, Hagh A, Borg V. The Copenhagen Psychosocial
Questionnaire-a tool for the assessment and improvement of the psychoso-
cial work environment. Scand J Work Environ Health. 2005:438-49.

Thomas CL, Spitzmller C, Amspoker AB, Modi V, Tran T, Naik AD, et al. A Sys-
tematic Literature Review of Instruments to measure coordination. J Healthc
Manag. 2018,63(3).e1-e18.

Trageser J, Gschwend E, Stokar Tv, Landolt H, Otto U, Hegeds A. Evaluation
Der Neuordnung Der Pflegefinanzierung. Bericht Im Auftrag Des bundesa-
mts fur Gesundheit. Bundesamt fir Gesundheit (BAG); 2018.

Schwendimann R, Zufiga F, Ausserhofer D, Schubert M, Engberg S, Geest

S. Swiss nursing Homes Human resources Project (SHURP): protocol of an
observational study. J Adv Nurs. 2014;70(4):915-26.

Lake ET. Development of the practice environment scale of the nursing work
index. Res Nurs Health. 2002;25(3):176-88.

Lake ET. The nursing practice environment. Med Care Res Rev.
2007;64(2suppl):1045-22S.

Hart SG, Staveland LE. Development of NASA-TLX (Task Load Index): Results
of empirical and theoretical research. Advances in Psychology. 52: Elsevier;
1988. p. 139-83.

Yurko YY, Scerbo MW, Prabhu AS, Acker CE, Stefanidis D. Higher mental work-
load is associated with poorer laparoscopic performance as measured by the
NASA-TLX tool. Simul Healthc. 2010;5(5):267-71.

Sermeus W, Aiken LH, Van den Heede K, Rafferty AM, Griffiths P, Moreno-
Casbas MT, et al. Nurse forecasting in Europe (RN4CAST): rationale, design
and methodology. BMC Nurs. 2011;10(1):6.

Bates D, Méchler M, Bolker B, Walker S. Fitting Linear mixed-effects models
using Ime4. J Stat Softw. 2015;67(1):1-48.

Bliese PD, Halverson RR. Group size and measures of Group-Level properties:
an examination of Eta-Squared and ICC values. J Manag. 1998,24(2):157-72.
Baron RM, Kenny DA. The moderator-mediator variable distinction in social
psychological research: conceptual, strategic, and statistical considerations. J
Pers Soc Psychol. 1986;51(6):1173-82.

Ludecke D, Ben-Shachar M, Patil |, Waggoner P, Makowski D. Performance:

an R Package for Assessment, comparison and testing of statistical models. J
Open Source Softw. 2021;6(60):3139.

Nakagawa S, Schielzeth H. A general and simple method for obtaining

R2 from generalized linear mixed-effects models. Methods Ecol Evol.
2013;4(2):133-42.

R Core Team. R: A language and environment for statistical computing.
Foundation for Statistical Computing, Vienna, Austria. 2022.

lzumi S, Barfield PA, Basin B, Mood L, Neunzert C, Tadesse R, et al. Care coordi-
nation: identifying and connecting the most appropriate care to the patients.
Res Nurs Health. 2018:41(1):49-56.



MGockli et al. BMC Health Services Research

50.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

(2024) 24:367

Misra V, Sedig K, Dixon DR, Sibbald SL. Prioritizing coordination of primary
health care. Can Fam Physician. 2020;66(6):399.

Kianfar S, Carayon P, Hundt AS, Hoonakker P. Care coordination for chronically
il patients: identifying coordination activities and interdependencies. Appl
Ergon. 2019;80:9-16.

Jones CD, Jones J, Richard A, Bowles K, Lahoff D, Boxer RS, et al. Connect-

ing the dots: a qualitative study of Home Health nurse perspectives on
coordinating care for recently discharged patients. J Gen Intern Med.
2017,32(10):1114-21.

Hohmann NS, McDaniel CC, Mason SW, Cheung WY, Williams MS, Salvador

C et al. Healthcare providers' perspectives on care coordination for adults
with cancer and multiple chronic conditions: a systematic review. Journal of
Pharmaceutical Health Services Research. 2020;n/a(n/a).

KimTY, Marek KD, Coenen A. Identifying Care Coordination Interventions Pro-
vided to Community-Dwelling Older Adults Using Electronic Health Records.
Computers, informatics, nursing: CIN. 2016;34(7):303-11.

Mohr DC, Benzer JK, Vimalananda VG, Singer SJ, Meterko M, McIntosh N, et

al. Organizational coordination and patient experiences of Specialty Care
Integration. J Gen Intern Med. 2019;34(1):30-6.

Olmos-Ochoa TT, Bharath P. Ganz DA, Noél PH, Chawla N, Barnard JM, et al.
Staff perspectives on Primary Care teams as De Facto hubs for Care Coordina-
tion in VA: a qualitative study. J Gen Intern Med. 2019;34(1):82-9.

Tingvold L, Munkejord MC. Shared goals, communication and mutual respect
in multicultural staff teams: a relational coordination perspective. Nurs Open.
2021,8(2):957-65.

Gittell JH. Relational coordination: guidelines for theory, measurement and
analysis. Waltham, MA: Brandeis University; 2011.

Runtu TM, Novieastari E, Handayani H. How does organizational culture influ-
ence care coordination in hospitals? A systematic review. Enfermeria Clin.
2019;29:785-802.

Sakai M, Naruse T, Nagata S. Relational coordination among home healthcare
professions and goal attainment in nursing care. Japan J Nurs Science: JJNS.
2016;13(3):402-10.

Cramm JM, Nieboer AP Relational coordination promotes quality of chronic
care delivery in Dutch disease-management programs. Health Care Manage
Rev. 2012;37(4):301-9.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Page 18 of 18

Azar JM, Johnson CS, Frame AM, Perkins SM, Cottingham AH, Litzelman DK.
Evaluation of interprofessional relational coordination and patients' percep-
tion of care in outpatient oncology teams. J Interprof Care. 2017;31(2):273-6.
Gittell JH, Logan C, Cronenwett J, Foster TC, Freeman R, Godfrey M et al.
Impact of relational coordination on staff and patient outcomes in outpatient
surgical clinics. Health Care Manage Rev. 2018.

Cramm JM, Hoeijmakers M, Nieboer AP. Relational coordination between
community health nurses and other professionals in delivering care to
community-dwelling frail people. J Nurs Manag. 2014;22(2):170-6.

Nonogaki A, Nishida T, Kobayashi K, Nozaki K, Tamura H, Sakakibara H. Factors
associated with patient information sharing among home-visiting nurses in
Japan: a cross-sectional study. BMC Health Serv Res. 2019;19(1):96.

Bostrom A-M, Lundgren D, Kabir ZN, Kareholt I. Factors in the psychosocial
work environment of staff are associated with satisfaction with care among
older persons receiving home care services. Health & Social Care in the Com-
munity. 2022;n/a(n/a).

Ruotsalainen S, Jantunen S, Sinervo T. Which factors are related to Finnish
home care workers'job satisfaction, stress, psychological distress and
perceived quality of care? - a mixed method study. BMC Health Serv Res.
2020;20(1):896.

Westerberg K, Tafvelin S. The importance of leadership style and psychosocial
work environment to staff-assessed quality of care: implications for home
help services. Health Soc Care Commun. 2014;22(5):461-8.

Gené Badia J, Borras Santos A, Carles Contel Segura J, Camprubi Casellas

MD, Cegri Lombardo F, Heras Tebar A, et al. Nursing workload predictors in
Catalonia (Spain): a home care cohort study. Gac Sanit. 2011;25(4):308-13.
Veenstra M, Gautun H. Nurses'assessments of staffing adequacy in care
services for older patients following hospital discharge. J Adv Nurs.
2021;77(2):805-18.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿How external and agency characteristics are related to coordination in homecare – findings of the national multicenter, cross-sectional SPOT﻿nat﻿ study
	﻿Abstract
	﻿Background
	﻿The care coordination framework (COORA)
	﻿Factors that impede or enhance care coordination

	﻿Methods
	﻿Study design
	﻿Setting and sample
	﻿Data sources
	﻿Variables and measurements
	﻿Dependent variable (outcome)
	﻿Independent variables
	﻿Demographic characteristics


	﻿Data analysis
	﻿Results
	﻿Descriptive sample characteristics
	﻿Description of the dependent and independent variables
	﻿External factors’, agency characteristics’, and the coordination process’s relationships with coordination

	﻿Discussion
	﻿Limitations

	﻿Conclusion
	﻿References


