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Abstract

Background: Chronic care involves multiple activities that can be performed by individuals and healthcare staff as
well as by other actors and artifacts, such as eHealth services. Thus, chronic care management can be viewed as a
system where the individual interacts with people and eHealth services performing activities to maintain or
improve health and functioning, called co-care. Yet, the system perspective is not reflected in concepts such as
person-centered care and shared decision making. This limits the understanding of individuals’ global experience of
chronic care management and subsequently the ability to optimize chronic care. The aim of this study was
threefold: (1) to propose a theory-based operationalization of co-care for chronic care management, (2) to develop
a scale to measure co-care as a distributed system of activities, and (3) to evaluate the scale’s psychometric
properties. With the theory of distributed cognition as a theoretical underpinning, co-care was operationalized
along three dimensions: experience of activities, needs support, and goal orientation.

Methods: Informed by the literature on patient experiences and work psychology, a scale denoted Distribution of
Co-Care Activities (DoCCA) was developed with the three conceptualized dimensions, the activities dimension
consisting of three sub-factors: demands, unnecessary tasks, and role clarity. It was tested with 113 primary care
patients with chronic conditions in Sweden at two time points.

Results: A confirmatory factor analysis showed support for a second-order model with the three conceptualized
dimensions, with activities further divided into the three sub-factors. Cronbach’s alpha values indicated a good to
excellent reliability of the subscales, and correlations across time points with panel data indicated satisfactory test-
retest reliability. Convergent, concurrent and predictive validity of the scale were, overall, satisfactory.
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Conclusions: The psychometric evaluation supports a model consisting of activities (demands, unnecessary tasks,
and role clarity), needs support and goal orientation that can be reliably measured with the DoCCA scale. The scale
provides a way to assess chronic care management as a system, considering the perspective of the individuals with
the chronic condition and how they perceive the work that must be done, across situations, either by themselves
or through healthcare, eHealth, or other means.

Keywords: Copenhagen Psychosocial Quesionnaire (COPSOQ), Co‐production, Chronic care management, Health
and welfare technology, Human‐computer interaction, Patient experience, Patient engagement, Patient
participation, Patient preference, Person‐centered care

Background
Chronic care management takes place 24 h a day, seven
days a week and involves many activities that individuals
perform themselves to achieve, maintain, or promote
health – with or without the support of healthcare ser-
vices. Such activities include the identification of symp-
toms, planning treatments, coordinating resources (time
and competence), monitoring key health parameters,
and assessing progress and treatment effects [1]. In fact,
self-care has been recognized as the new principal
source of care [2].
The Chronic Care Model [3] acknowledges the neces-

sity to reorganize healthcare services to suit the needs of
individuals with chronic conditions. Central to this ap-
proach is support for self-care. One enabler of this trans-
formation is the increasing availability and adoption of
eHealth services, i.e., health services and information
that are delivered or enhanced through the internet and
related technologies [4]. eHealth services can be used by
individuals to perform activities traditionally performed
by healthcare staff [5], which leads to a blurring of
boundaries between healthcare and self-care. For ex-
ample, devices that allow patients to measure, monitor,
and share health observations [6] and online patient
communities, such as PatientsLikeMe®, where individuals
publicly share, compare, and discuss their self-tracked
health information, are illustrative examples of how
healthcare is reorganized with activities that traditionally
took place within patient-provider relationships now be-
ing part of a broader system of people and enabling
technology.

We have previously introduced the concept of “co-
care” to emphasize the complementary role of healthcare
professionals and eHealth in supporting individuals’ re-
sources to achieve favorable health outcomes [7, 8]. This
makes co-care a system in which an individual with a
chronic condition interacts with people and eHealth to
the extent that is necessary to achieve favorable health
outcomes. The relationship between people and technol-
ogy is reciprocal, and the functioning of the system is
determined by the system as a whole: individual parts
and the relationships between them. This makes co-care

a sociotechnical system [9]. The co-care system may in-
clude healthcare professionals but also others (e.g., fam-
ily members, peers) who perform activities that
contribute to the achievement of the goals and needs of
the individual.
The co-care concept has implications regarding how

patients’ chronic care management is operationalized
and measured. Whereas patient experience has been
defined as the sum of all interactions across a con-
tinuum of care, it is still restricted to experiences re-
lated to healthcare delivery or a certain provider [10].
Existing instruments tend to focus on parts of the co-
care system, such as how patients perceive the quality
and value of the interaction with healthcare providers
[11]. There are also instruments that focus on other,
specific aspects of the co-care system, such as how an
eHealth service is experienced or a particular care epi-
sode (e.g., [12, 13]), despite that many definitions of pa-
tient experience emphasize that it cannot be restricted
to one encounter [10]. There are also instruments that
assess how people experience certain activities, such as
the decision-making process [13] and the perceived
support to carry out a treatment plan [14]. Patient
choice, i.e., the extent to which patients are able to
choose between different options, has drawn particular
interest [15]. Thus, whereas there are instruments that
assess the experience or function of a specific activity
or relationship, there is a gap in the literature concern-
ing the experience of all these combined as a system of
activities that may take place over an extended period
of time and situations (i.e., cross-situational) and that
can be performed by various actors, including eHealth
services [16]. There are also instruments that assess
chronic care management according to the chronic care
model more generally [17]; however, they reflect the
traditional division of tasks between patients and
healthcare, illuminating how patients experience the ac-
tivities that healthcare performs. This “inside-out” per-
spective is shared in much of the patient experience
literature [18], leading to a research gap concerning the
co-care situation where the division of tasks and roles
is not specified.
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The assumptions regarding the roles inherent in the
patient experience literature are reflected in the use of
the term “patient.” The term “patient” defines an indi-
vidual based on his or her relation to healthcare [19].
This merely captures fragments of an individual’s experi-
ence of managing a chronic condition, as defined in co-
care. In addition to being a patient, an individual with a
chronic condition may also be an eHealth service user, a
network member, a self-tracker, etc. There is a need for
an instrument that captures all these aspects, reflecting
the experience of how the co-care system functions as a
whole. Such an approach will expand previous literature
investigating specific aspects of chronic care manage-
ment and the experience in the role as patient. A general
assessment of co-care will allow the different parts of
the system to be understood in relation to other parts of
the system, which can offer valuable insights for the de-
sign of healthcare and eHealth services.

Aim
The aim of this study is threefold: (1) to propose a
theory-based operationalization of co-care in chronic
care management, (2) to develop a scale to measure co-
care as a distributed system of activities, and (3) to
evaluate the psychometric properties of the scale.
First, we present a theoretical framework for exploring

co-care, and thereafter discuss the operationalization for
chronic care. In the methods and results sections, we
present the development of the scale and its psychomet-
ric evaluation. Finally, the discussion section con-
trasts the operationalization and the scale to other
constructs and instruments and discusses its practical
use.

Operationalization of co‐care
To propose an operationalization of co-care, we draw on
the theory of distributed cognition, which is specifically
designed to understand the functioning of sociotechnical
systems where people interact with each other and tech-
nology to achieve a specific goal [20]. The theory de-
scribes how cognition is distributed across actors and
artifacts (i.e., external representations of information and
knowledge) and across space and time. Cognition refers
to individuals’ processes, such as attention and memory
(e.g., remembering symptoms), representation (e.g., as-
sessment of health status), categorization and causal
reasoning (e.g., linking behavior change to health out-
comes), decision making, and planning (e.g., coordinat-
ing resources and completing tasks) [21]. These types of
activities are not performed in isolation in an individual’s
mind. For chronic care management, this means that
chronic care activities involve interactions between
people and eHealth services, where the eHealth services
support the collection, processing, storing, sharing, and

retrieval of information. Thereby, eHealth services facili-
tate the distribution of activities over space and time en-
abling interactions between actors in real-time or
asynchronously regardless of their location [4, 7, 21].
The operationalization of co-care as a distributed sys-

tem of activities should reflect the system perspective as
defined by the individual for whom the system exists.
Acknowledging that individuals make decisions that
affect their health 24/7, chronic care activities can be
distributed in different ways between the individual,
other actors, and artifacts. The (optimal) constellation of
actors and artifacts in the system, and in turn the (opti-
mal) distribution of activities, should be determined by
the individual for whom the system exists. In other
words, the system must be oriented towards the goals
that are valued by the individual with the chronic condi-
tion and must support his or her needs in striving to-
wards these goals. Consequently, we derive three central
dimensions that should be reflected in the operationali-
zation of co-care (Fig. 1).

Dimension 1: activities
Co-care emphasizes activities and does not make as-
sumptions about who does what, i.e., roles and responsi-
bilities. Instead, it focuses on the extent to which the
division of activities is optimized. The optimal distribu-
tion of activities should best support the attainment of a
goal given the resources available in the system. The
roles of the actors and artifacts are to complement the
individual’s resources so that the combined resources
maximize goal achievement [8]. This includes finding
the distributions that optimize individuals’ empower-
ment and decision authority while avoiding unreason-
able, unrealistic, and sub-optimal demands on
individuals [22]. Thus, there is not one ultimate way to
optimize the distribution of activities within a system.
Whereas activities have not been central in the patient

experience literature, this is a main concern in other re-
search fields, such as computer-supported cooperative
work [23], computer-supported collaborative learning
[24], and work psychology, where there has been sub-
stantial research regarding how individuals perceive the
(work) tasks they perform given how tasks are managed
(i.e., distributed) in an organization (i.e., a system) [25].
Using work psychology as a lens, chronic care manage-
ment can be understood as work tasks that need to be
done to attain or maintain health goals, thereby drawing
attention to the “working conditions” of the co-care
system.
A number of factors can explain how people experi-

ence their work. They have been summarized in the job
demand-resource model, which postulates that the
working conditions can be understood as the relation-
ship between perceived demands involved in performing
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work tasks and the available resources [26]. Demands
are the physical, psychological, social, or system aspects
of the job (here chronic care management) that require
sustained physical and/or psychological effort or skills
and that are therefore associated with certain physio-
logical and/or psychological costs. Resources can be per-
sonal (e.g., skills and knowledge), interpersonal (e.g.,
social support), and structural (e.g., infrastructure).
Thus, assessing the distribution of activities in chronic
care management may entail exploring perceived diffi-
culty of tasks, emotional and cognitive burden, whether
the division of tasks is reasonable (or if people are ex-
pected to do things they believe others would be better
equipped to manage), and whether roles and responsibil-
ities are clear [27, 28]. Therefore, there is no assumption
regarding the optimal distribution of activities. Instead,
by examining people’s perceived experiences of the dis-
tribution, it is acknowledged that individuals may react
differently to the same objective distribution, reflecting
individual differences in resources, such as life circum-
stances, health literacy, etc.

Dimension 2: goal orientation
The individual with the chronic condition is the only
given actor in the system. As such, he or she also deter-
mines what the system should accomplish, something
that has been described as “Nothing about me without
me” [29]. The individual with the chronic condition
knows most about the consequences of the chronic con-
dition and treatment in the context of his or her life and
must apply this knowledge to guide chronic care man-
agement over time [30]. Thus, in a well-functioning,

distributed system, the actors co-produce results that are
desired by the individual. Examples of this can be found
in efforts to design systems that aim to achieve out-
comes that matter to patients [31]. This means that an
operationalization of co-care must reflect the degree to
which the system is optimally designed to achieve the
goals that are important to the individual.
Designing the system based on the goals of the indi-

vidual with the chronic condition entails a shift in per-
spectives. Rather than asking if the patient is engaged
and participates (often without reference to what end),
co-care asks if the system as a whole is oriented around
the goals of the individual—an outside-in perspective
[18]. This includes questions about goal awareness, the
extent to which goals were co-produced, the alignment
of the system with these goals, and whether the chronic
care activities are perceived to be oriented towards
achieving them. Thus, understanding goal orientation in
co-care entails capturing the extent to which healthcare
is sufficiently aware of the individual’s aspired goals and
involved in the fulfillment of these goals.

Dimension 3: needs support
A distributed system perspective acknowledges that indi-
viduals’ needs can be supported in different ways by
both humans and artifacts. Needs support is providing
the right help at the right time in the right way [32]. The
support can take many different forms: emotional, in-
strumental, informational, and appraisal [33]. The pa-
tient experience literature reflects many of these forms;
however, it has focused on how the support from one
part of the system (e.g., healthcare) is perceived, such as

Fig. 1 Three dimensions of co-care as a distributed system of activities for management of chronic conditions. DoCCA = Distribution of
Co-Care Activities
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whether professionals provide accurate and clear infor-
mation [12, 34] and listen and show respect for the indi-
vidual’s needs [35]. By widening the perspective to the
entire sociotechnical system involved in co-care, needs
support can be provided in different ways, such as when
significant others coordinate activities [36], by providing
health information online [5], by sharing experiences
with others, or by self-tracking personal health data [37].
Thus, understanding needs support in co-care entails
capturing to what extent people experience that their
needs are met regardless of the source.

Methods
Based on the suggested operationalization of co-care as
a distributed system of activities, we set out to develop a
scale to measure this and to evaluate the scale’s psycho-
metric properties.

DoCCA scale development
Initially, several instruments in the patient and user ex-
perience literature were scrutinized to identify suitable
measures for the operationalization of co-care as a dis-
tributed system of activities (e.g., [13, 14, 17, 38–43]).
However, as discussed, these did not sufficiently reflect
the system perspective of chronic care management and
its distributed nature. Thus, we turned to instruments
from the work psychology domain, primarily the
Copenhagen Psychosocial Questionnaire (COPSOQ) and
Bern Illegitimate Tasks Scale (BITS). COPSOQ is a vali-
dated instrument to measure psychological work condi-
tions related to work tasks, the organization of work,
and interpersonal relations, and has been widely used in
both practical settings and in research [44]. BITS mea-
sures how individuals perceive the tasks they are ex-
pected to perform [45]. It consists of two sub-scales that
measure the degree to which tasks are perceived as un-
necessary or unreasonable.

Item pool generation and selection
An initial item pool was generated from the COPSOQ
and BITS instruments through an iterative process. First,
we examined all subscales and items for their relevance
for the co-care construct (Fig. 1), testing whether they
made sense when rephrased to suit the context of
chronic care management rather than a work setting
(e.g., references to managers, colleagues, and work tasks
were rephrased to references relevant to chronic care
management viewed from a system perspective). Forty-
three candidate items were identified in the first iter-
ation. The number of items were reduced iteratively
through discussions among the authors about individual
items’ relevance, applicability, acceptability, and appro-
priateness and the combined coverage of the co-care
concept.

This process yielded 14 items, 12 of which were re-
lated to distribution of work tasks. They came from
three subscales: Cognitive and emotional demands,
measuring needs to make difficult decisions, remember-
ing or monitoring things, and exposure to emotionally
strenuous situations; Role clarity, measuring how re-
sponsibility for activities is distributed, perceived clarity
of responsibilities and expectations, and whether the dis-
tribution is perceived as just; Unnecessary tasks (from
BITS), measuring tasks that do not need to be per-
formed. To reflect the factor structure from the original
scales, we thus propose that distribution of activities
consists of three sub-factors (demands, role clarity, and
unnecessary tasks). We found two items of relevance for
needs support, one from Social support, assessing
whether one receives the support needed, and one from
Predictability, namely if one receives information needed
to perform tasks.

Generation of new items and refinement
With only two items reflecting needs support and none
of relevance for goal orientation, we returned to the pa-
tient satisfaction survey used in Swedish healthcare [46]
and adapted two items, one assessing participation in de-
cision making and one for information clarity. Still not
finding any items reflecting the perspective shift evident
in the conceptualization of the goal orientation of the
system, we then created four new items in an iterative
process where all authors were engaged.
Feedback from nine individuals (representing individ-

uals with chronic conditions, eHealth-experts, healthcare
professionals, and researchers) was elicited at different
time points in the development process. We also per-
formed cognitive interviews with three individuals with
different chronic conditions (hypertension, chronic pain,
diabetes) to assess item comprehension and the rele-
vance of the final version, leading to minor language
edits.

The DoCCA Scale
The final DoCCA scale consists of 20 items. For all
items, a five-point Likert response scale was used, con-
sistent with COPSOQ, with the following anchors: 1 =
To a very low degree; 2 = To a low degree; 3 = Partially;
4 = To a high degree; and 5 = To a very high degree. The
exceptions were items derived from COPSOQ´s cogni-
tive and emotional demands scales, which included the
original response scale: 1 = Never/Almost never; 2 = Sel-
dom; 3 = Sometimes; 4 = Often; and 5 = Always. Note
that for items concerning demands and unnecessary
tasks, a low value is positive, and for the others, a high
value is positive. The questions were formulated to cap-
ture the present (e.g., “Do you feel that …”) in line with
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suggestions for capturing experience data, and to
minimize the risk of recollection bias [47].

Psychometric testing
Setting
The DoCCA scale was tested in a Swedish primary care
setting in which a pilot test of an eHealth service was
conducted that entailed shifting tasks and activities from
primary care providers to patients, such as for blood
pressure measurements. The eHealth service consisted
of monitoring devices and a smartphone application.
Measurements, as well as trends and alerts, were auto-
matically communicated to the individuals and their pri-
mary care staff. Asynchronous communication through
chat was also supported.

Recruitment
Participants were recruited through the primary care
organization. The eHealth service targeted adult patients
(≥ 18 years of age) diagnosed with hypertension, chronic
heart failure, or mental health conditions, including re-
action to severe stress and adjustment disorders, insom-
nia, anxiety disorders, and depressive disorders.
Individuals with one or more of these chronic conditions
were eligible. Further inclusion criteria for participating
in the pilot test were having a smartphone and email ac-
count and being able to communicate in Swedish, since
this was the language used in the smartphone
application.
Primary care staff identified patients that met the diag-

nostic inclusion criteria and called them by phone to in-
form them of the project. Interested and eligible
participants were invited to a group enrollment session
at the primary care clinic in September and October
2018. During the session, they were informed about the
research project by a member of the research team and
were invited to participate. Informed consent was ob-
tained. The project followed the guidelines of the
Helsinki Declaration and was approved by the Regional
Ethical Review Board of Stockholm (reg nr. 2018/625-
31/5 and 2018/1717-32).

Participants and data collection
Data were collected at two time points using a web-
based questionnaire after enrollment in the eHealth pro-
ject and seven months later. Thus, data were collected
both when participants had recently been introduced to
the eHealth service, hence assessing a co-care system
during more traditional chronic care, and after they had
personally used the eHealth service, allowing for valid-
ation of co-care in the same population with and with-
out significant eHealth components. The questionnaire
contained several measures (list available on demand).

Here, we report those used in the psychometric testing
of the DoCCA scale.
The questionnaire was distributed to 308 recipients.

Reminders were sent out one and two weeks after the
initial mailing. The response rate was 174 (56 %). The
second questionnaire was distributed to the same 308
recipients after seven months. A total of 134 responded
(after two reminders), yielding a response rate of 44 %.
One-hundred and thirteen respondents (37 %) provided
complete answers to both questionnaires. Of these, 81
(72 %) reported using the eHealth service to manage
their hypertension, 21 (19 %) for mental conditions, 20
(18 %) for other (unspecified) chronic conditions, and
nine (8 %) for heart failure. Four respondents (4 %) did
not know what they used the eHealth service for.
Twenty respondents (18 %) reported that they suffered
from comorbid chronic conditions.

Statistical analysis strategy
The analysis included four parts. First, the psychometric
properties of the DoCCA scale were investigated by
evaluating construct validity with Confirmatory Factor
Analysis (CFA). The CFA tested whether the items
loaded on the intended dimension. Each set of items was
allowed to load only on its corresponding latent variable.
No correlation errors either within or across sets of
items were allowed. However, in line with the theoretical
assumptions of the measurement instrument, non-zero
correlations between the factors were allowed. The pro-
posed models assumed three factors: activities, needs
support, and goal orientation, with the first additionally
divided into sub-factors of demands, unnecessary tasks,
and role clarity. This second-order (SO) structure was
compared to three alternative solutions: (1) a one-factor
(1 F) model with all items loading onto one factor, (2) a
three-factor (3 F) model where demands, unnecessary
tasks, and role clarity formed one factor (i.e., no sub-
factors within activities) and needs support and goal
orientation formed two separate first-order factors, and
(3) a five-factor (5 F) solution with demands, unneces-
sary tasks, role clarity, needs support, and goal orienta-
tion as independent factors.
In line with the multifaceted approach to assessment

of model fit, we considered the following fit indices:
Comparative Fit Index (CFI) [48], Tucker and Lewis
Index (TLI) [49], Root Mean Square Error of Approxi-
mation (RMSEA) [50], along with 90 % confidence inter-
val limits, and (Standardized) Root Mean Square
Residual ([S]RMR) [48]. We used the following values as
thresholds recommended in the literature: TLI and CFI >
.90 [51], RMSEA < .08 [50], and (S)RMR < .08. We
followed the steps described for T1 data. Time 2 data
served as a cross-validation, where we tested the
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goodness-of-fit indices of the model chosen in step 1.
CFA analyses were performed in Mplus [52].
Second, the scale’s validity was examined. We com-

puted Pearson’s moment correlations between the iden-
tified factors. To test concurrent validity, we computed
cross-sectional correlations between the subscales of our
instrument and a previously-validated measure of pa-
tients’ experiences managing a chronic condition, the
six-item Self-Efficacy in Self-Care (SESSC) scale [53].
The SESSC was developed to measure self-efficacy in the
context of minor illness. It includes questions such as:
“How certain are you that you can:”, e.g., “affect your
symptoms?”, “regulate your activities so as to be active
without aggravating your symptoms?”. Responses were
made on a four-point scale (1 = very uncertain and 4 =
very certain). Self-efficacy and co-care as a distributed
system of activities are both constructs, that intend to
reflect people’s experiences of managing a chronic con-
dition, but in different ways. While DoCCA reflects the
individual’s experience of the co-care system, SESSC re-
flect the individual’s confidence in his or her own ability
to manage the condition. Thus, we do not expect perfect
correlation between these measures, but, overall, that in-
dividuals with high self-efficacy scores would also have
positive experiences of the distribution of co-care activ-
ities, and vice versa.
Third, as a test of predictive validity, we tested correla-

tions between the dimensions of the DoCCA scale mea-
sured at T1 with satisfaction with healthcare measured
at T2. A one-item satisfaction question was used, based
on the Swedish national patient survey: “What is your
overall rating of the care you have received at the [name
of primary care center] during the past 6 months?”. Re-
sponses were made on a five-point scale (1 = bad, 2 =
reasonable, 3 = good, 4 = very good, 5 = excellent). The
expectation was that a positive experience in DoCCA
(i.e., low demands, low unnecessary tasks, high role clar-
ity, high needs support, high goal orientation) at T1 will
predict better satisfaction with healthcare services at T2.
Kendall’s tau-b (τb) correlation coefficient was computed
since satisfaction was measured on an ordinal scale.
Fourth, reliability analyses of the subscales were con-

ducted by assessing the internal consistency of the sub-
scales by calculating Cronbach’s alpha coefficients. Test-
retest reliability was analyzed by computing Pearson’s
moment correlations for each subscale based on the
sample of 113 respondents for whom both T1 and T2
data were available.
In all analyses, missing data were deleted list-wise.

Results
Confirmatory factor analyses
First, we tested for the multivariate normal distribution
of the variables. The two-sided multivariate skew and

kurtosis tests of fit were significant (at p < .001), which
indicates that the normality assumption cannot be ac-
cepted. Consequently, we used the Maximum Likelihood
Robust (MLR) estimator instead of Maximum Likelihood
(ML) estimator to test the fit of the models. This estima-
tor requires comparing the models using the Satorra-
Bentler scaled chi-square test [54].
Next, the theoretically supported SO-model was tested

against the alternative models. The results of the CFA
regarding the goodness-of-fit indices are presented in
Table 1.
As Table 1 demonstrates, all goodness-of-fit indices

exceeded the acceptable cut-off values for both Models
1F and 3F. Thus, neither 1F nor 3F adequately fit the
data. Both the five-factor solution (5F) and the SO-
model solution fitted the data significantly better than
1F and 3F (all ps < .001) and with acceptable goodness-
of-fit indices. For the SO-model, all three first-order fac-
tors loaded significantly on the higher-level factor of the
activities (p < .05). The SO-model did not differ signifi-
cantly from 5F. With the models being inseparable sta-
tistically, the decision was instead made based on theory,
with the SO-model being chosen as the best representa-
tion of the data. Table 2 presents factor loadings for this
final solution at T1. All items loaded significantly on the
first-order factors and exceeded the suggested minimum
of .35 [55].
To cross-validate the chosen second-order solution, we

performed a CFA on T2 data. Again, this solution reached
acceptable values: CFI = .93, TLI = .92, RMSEA= .08
[.06–.09], (S)RMR = .07, and χ2 (164) = 281.

Validity test
Table 3 demonstrates intercorrelations between sub-
scales at T1 (below the diagonal) and at T2 (above the
diagonal). Overall, the directions of the correlations are
in line with theory and expectations and support the
convergent validity of the scale. There were large posi-
tive correlations between role clarity, needs support, and
goal orientation. Both high demands and unnecessary
tasks were linked with lower role clarity, poorer needs
support, and poor goal orientation. There were no sub-
stantial correlations between demands and unnecessary
tasks. The results for T2 closely replicated those of T1.
To examine the DoCCA scale’s validity, we also tested

correlations between the subscales and the SESSC. Both
T1 and T2 correlations indicated a negative relation be-
tween SESSC and demands (r = –.46/–.43, respectively),
i.e., the higher a patient’s self-efficacy, the fewer demands
experienced in the management of the chronic disease.
There was no significant relationship between SESSC and
unnecessary tasks (r = –.11/.04, respectively). We detected
low-to-medium positive relationships between SESSC and
role clarity (r = .36/.29, respectively), needs support (r =

von Thiele Schwarz et al. BMC Health Services Research          (2021) 21:480 Page 7 of 14



Table 1 Results of the CFAs at T1

Model

1F 3F 5F SO

CFI .65 .63 .94 .94

TLI .61 .57 .92 .93

RMSEA
[90 % CI]

.16
[.15–.17]

.17
[.16–.18]

.07
[.06–.09]

.07
[.06–.08]

(S)RMR .14 .27 .08 .08

χ2 869 924 291 295

df 170 167 160 164

Scaling Correction Factor for MLR 1.24 1.22 1.20 1.20

Note.1F one-factor model (all items load into 1 factor); 3F three-factor model (activities, needs support, goal orientation); 5F five-factor model (demands,
unnecessary tasks, role clarity, needs support, and goal orientation); SO second-order model (activities, needs support, and goal orientation, with activities having
three subfactors: demands, unnecessary tasks, role clarity); CFI Comparative Fit Index; TLI Tucker and Lewis Index; RMSEA Root Mean Square Error of Approximation;
(S)RMR (Standardized) Root Mean Square Residual

Table 2 Factor loadings of the second-order solution in the DoCCA scale

Factor Item Stand. Est. SE Stand. Est/SE p

Demands When you take care of your health, do you feel that:

... you need to make difficult decisions? .82 .03 26.62 < .001

... you need to remember a lot? .88 .03 34.11 < .001

... you need to keep track of many things at once? .92 .02 45.45 < .001

... you end up in emotionally demanding situations? .85 .03 34.28 < .001

Unnecessary tasks Do you feel that your self-care includes tasks that:

... actually do not need to be done? .84 .05 17.51 < .001

... do not really make sense? .94 .05 20.37 < .001

... could be done with less effort if healthcare were organized differently? .55 .08 7.25 < .001

Role clarity Do you feel that:

… responsibility is reasonably distributed between you and healthcare? .82 .04 22.76 < .001

… it is clear which areas are your responsibility? .79 .04 18.71 < .001

… it is clear which areas are healthcare’s responsibility? .87 .03 25.12 < .001

… you know what you can expect from healthcare? .76 .08 9.78 < .001

… you know what is expected of you from healthcare? .74 .05 13.68 < .001

Needs support Do you feel that:

… you are involved in decisions about your care and treatment as much as you wish? .77 .04 19.29 < .001

… you get the help and support you need to take care of your health? .92 .02 48.22 < .001

… you receive all the information you need to take care of your health? .92 .02 45.26 < .001

… the information you receive is clear? .87 .03 30.84 < .001

Goal orientation Do you feel that:

... healthcare knows what is important to you? .81 .04 19.41 < .001

... you and healthcare strive in the same direction? .81 .04 19.19 < .001

... you, together with healthcare, have agreed on goals for your health? .88 .02 41.68 < .001

... healthcare supports you in achieving your goals? .89 .03 35.81 < .001

Second order estimates

Activities Demands .26 .11 2.48 .013

Unnecessary tasks .32 .11 3.05 .002

Role clarity .94 .07 13.50 < .001
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.29/.29, respectively), and goal orientation (r = .29/.29,
respectively).
As a test of predictive validity, we correlated T1

DoCCA dimensions’ scores with satisfaction with health-
care measured at T2. As expected, demands (τb = − .20,
p = .010) and unnecessary tasks (τb = − .19, p = .017) were
negatively linked with satisfaction with healthcare seven
months later. Also, in line with our expectations, role
clarity (τb = .32, p < .001), needs support (τb = .38,
p < .001), and goal orientation (τb = .40, p < .001) were
positively linked with subsequent satisfaction with
healthcare.

Reliability test
Cronbach’s alpha values for all dimensions of the
DoCCA scale at T1 and T2 ranged between .79 and .93
(see Table 3), which suggests a good to excellent reliabil-
ity of the subscales. We also examined the test-rest reli-
ability of T1 and T2 responses by testing correlations
between the two measurement points among individuals
who completed both surveys (N = 113). As predicted, we
observed positive and strong correlations (see Table 3),
supporting the relative stability of the constructs.

Discussion
This study proposed and tested an operationalization of
the concept of co-care as a distributed system of activ-
ities in chronic care management. The theory of distrib-
uted cognition, which is recognized in human–computer
interaction research but has received limited attention in
health services research, was used to frame co-care as a
sociotechnical system where chronic care activities are
distributed between actors and artifacts and over time
and space. Three co-care dimensions were defined: ac-
tivities, goal orientation, and needs support. By focusing
on the work of having a chronic condition and using

work psychology as a lens, we suggest that the experi-
ence of the tasks distributed between individuals, health-
care, eHealth, and others may be understood in terms of
perceived demands, unnecessary tasks, and role clarity.
The psychometric evaluation supported the theoretical
model and suggested that the proposed constructs can
be reliably measured using the DoCCA scale.

Theoretical and empirical considerations
The conceptualized second-order model was tested
against three alternative solutions. The second-order
model clearly fitted the data better than a one-factor
model and a three-factor model; however, the single-
order five-factor model also fitted the data well. This im-
plies that the sub-factors are distinguishable but that
they have a latent factor in common (i.e., activities).
Based on its resonance with the theoretically derived
model, the second-order model with demands, unneces-
sary tasks, and role clarity all loading significantly on the
higher-order factor, activities, is the best representation
of co-care as a distributed system of activities. The final
model and scale had consistently stable psychometric
properties, including all items loading significantly on
the expected first-order factor, exceeding the suggested
minimum of .35 [55]. Thus, the findings demonstrate
that demands, unnecessary tasks, role clarity, needs sup-
port, and goal orientation are empirically distinct, albeit
correlated, factors.
To assess how individuals perceive the activities, needs

support, and goal orientation, instruments that previ-
ously have been used in a work context were applied to
assess how employees perceive their working conditions.
For activities, we found scales measuring demands (emo-
tional and cognitive), unnecessary tasks, and role clarity
applicable to the experience of co-care [44, 45]. For
needs support, some promising items were found in the

Table 3 Subscale’s correlations, descriptive statistics, reliability, and inter–item correlations of the DoCCA scale (T1 and T2 samples)

1. Demands 2. Unnecessary tasks 3. Role clarity 4. Needs support 5. Goal orientation

1. Demands .73*** .04 − .23* − .23* −.26**

2. Unnecessary tasks .11 .49*** − .27** − .27** − .18*

3. Role clarity − .26** − .37*** .67*** .84*** .77***

4. Needs support − .18* − .41*** .80*** .68*** .86***

5. Goal orientation −.24** − .37*** .76*** .83*** .65***

Descriptives

M T1/T2 2.51/2.31 2.21/2.25 3.38/3.42 3.42/3.50 3.37/3.43

SD T1/T2 1.03/0.90 0.84/0.85 0.82/0.80 0.88/0.83 0.87/0.85

Cronbach’s Alpha T1/T2 .92/.90 .79/.86 .90/.90 .93/.92 .91/.92

Inter-item correlations
(lowest–highest) T1/T2

.79–.87/.68–.87 .49–.77/ .64–.79 .70–.84/.68–.86 .74–.89/ .78–.88 .71–.82/ .78–.87

Note. Correlations below the diagonal show T1 relationships between variables. Correlations above the diagonal show T2 relationships between variables.
Correlations on the diagonal show test-retest (T1-T2) correlations for the subscales
NT1 = 158, NT2 = 119, NT1−T2 = 113. * p < .05, ** p < .01, *** p < .001

von Thiele Schwarz et al. BMC Health Services Research          (2021) 21:480 Page 9 of 14



work psychology and patient experience literature but
no whole scales [44, 46]. The items were amended to re-
flect the system as a whole rather than individual parts
of the system. Work psychology generally refers to sup-
port from managers and colleagues and the patient ex-
perience literature to support from healthcare
professionals. We aimed to make the needs support
scale neutral to the source of the support to determine
whether the individual receives sufficient support inde-
pendently of who provides it. For example, by asking if
the individual receives all the information needed, it is
acknowledged that the information revolution and social
media advancements mean that individuals access infor-
mation from multiple sources [56]. The needs support
subscale was further amended to reflect the degree to
which the individual’s needs for support are met, which
is different from the degree to which support is offered.
Although the needs support subscale was not based on
any specific theory, it seems reflective of the universal
psychological needs as defined in the self-determination
theory, particularly autonomy and competence [57]. The
applicability of self-determination theory for needs sup-
port in co-care merits further exploration in future
research.
The intention of the goal orientation subscale was to

reflect how well system actors understand, support, and/
or are aligned with what matters to the individual for
whom the system exists. This made scales from work
psychology less applicable because in a work context, it
is the organization’s goals that are the focal point of the
system. However, surprisingly, many patient experience
measures also fell short of meeting the requirement of
having the individual with the chronic condition as a
focal point. They tended to ask about patients’ involve-
ment in healthcare, thus viewing the patient-healthcare
relationship from the perspective of healthcare, not the
opposite [18]. Similarly, when the importance of power
sharing and involvement in decision making is empha-
sized, it is generally the healthcare provider that is asked
to share power with the patient [14]. Co-care takes the
opposite perspective. This may reflect one of the funda-
mental differences between co-care as a distributed sys-
tem of activities and other patient experience concepts.

When and where can the scale be used?
The DoCCA scale can be used to assess individuals’ ex-
periences of their chronic care system regardless of
which components (actors and artifacts) the system con-
tains. A satisfactory co-care situation occurs when there
is a combination of tasks being distributed in a way that
makes the load acceptable (low demands, few unneces-
sary tasks, clear roles), there is sufficient needs support,
and there is an alignment and orientation of actions to-
wards what matters to the individual. Thus, the purpose

of the scale is not to evaluate specific parts of the system
but rather how the system as a whole is experienced. It
does not describe what the system looks like or how the
different parts of the system contribute to the experience
of co-care. The DoCCA scale can instead be used to
study this empirically, e.g., which distributions of activ-
ities and which degrees of involvement are linked to
positive co-care experiences. However, some subscales
may be less applicable in contexts that are highly frag-
mented. Rating the system as a whole may be challen-
ging if the individual has conflicting experiences of the
different parts of the system, e.g., high goal orientation
in relation to one part of healthcare but low to another.
The fact that the scale does not reflect a certain way of

organizing chronic care means that the scale can be used to
understand how different initiatives contribute to individ-
uals’ overall experiences of their chronic care, e.g., how
shared decision making, eHealth services, person-
centeredness, and co-production and co-creation initiatives
affect the overall experience of co-care. For example, how
much healthcare involvement is necessary for individuals to
experience co-care? Which factors explain variations in this
relationship? Under which conditions does shared decision
making lead to increased co-care?
The scale can also be used for evaluating and/or com-

paring initiatives aimed to optimize chronic care man-
agement as long as the initiatives imply a shift in roles
or responsibilities between actors and artifacts in the
system. For example, the DoCCA scale can be used to
assess how individuals experience task shifting from
healthcare professionals to patients, which may follow
from the introduction of eHealth services, or to investi-
gate whether satisfaction with co-care is higher with
shared decision making compared to unilateral decision
making. In these cases, the scale can capture the degree
to which changes in the chronic care service lead to an
improvement in individuals’ experiences of co-care. Be-
cause the scale is neutral to the specific content of the
innovation, the DoCCA scale can be used in combin-
ation with other scales that focus on evaluating specific
innovations or specific aspects, such as a certain episode
(e.g., a shared decision making situation) or relationship.
The DoCCA scale does not assume that a certain way

to design the co-care system is better than another. One
individual may perceive co-care as satisfactory when he
or she does most him- or herself with limited involve-
ment from healthcare, and another may experience the
same situation as unsatisfactory, instead requiring more
healthcare involvement to report satisfactory co-care.
Thus, the DoCCA scale can be used to explain variations
in outcomes of interventions aiming to improve chronic
care management. For example, an eHealth service may
only be related to positive outcomes if the demands on
the individual are perceived as reasonable and fair.
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Therefore, in combination with other measures, the
DoCCA scale may support the identification of varia-
tions in preferences and may contribute to the develop-
ment of healthcare services and non-healthcare services
that best suit the preferences among individuals with
chronic conditions.

Methodological considerations
We refined the co-care concept by applying the theory
of distributed cognition and operationalized it based on
how perceptions of “work” are understood and assessed
in a work context. This resulted in the theoretical model
(Fig. 1), which was tested with CFA, an approach appro-
priate for testing whether data are consistent with a pre-
understanding of a construct [58]. Rather than a particu-
lar data set “dictating” underlying dimensions, the CFA
approach requires that the researchers theorize an
underlying structure and assess whether the observed
data “fits” this a priori specified model. We replicated
the solution from the first analysis using data from T2.
However, it should be noted that there is an overlap be-
tween the respondents in the two samples (113 of 174
and 134, respectively, responded at both time points).
Thus, the model should be cross-validated using an in-
dependent sample.
Convergent, concurrent and predictive validity of the

scale were, overall, satisfactory with significant correla-
tions in the expected directions, with the exception of
the correlation between unnecessary tasks and demands,
and unnecessary tasks and self-efficacy. The latter indi-
cates that perceived demands and unnecessary tasks cap-
ture complementary aspects of the distribution of work
within the co-care system. The correlation between
DoCCA subscales and self-efficacy was overall low to
medium, which may indicate that although they both in-
tend to reflect patients’ experience of managing a
chronic condition, they assess different aspects, support-
ing the suggestion that the DoCCA scale may comple-
ment rather than substitute other patient experience
measures. Further research on the relationship between
DoCCA and other patient experience constructs is
warranted.
The test-retest reliability was assessed by testing corre-

lations across time points with panel data and was satis-
factory, however, there was a change in the components
of the co-care system between the two measurement
time points. This is not optimal for testing test-retest re-
liability, as this means that two tests are not done under
the same conditions. The different conditions for the re-
test also limit the possibility to go beyond reliability to
also test agreement, since this cannot be assumed when
the conditions are not the same [59]. Nevertheless, to
provide more nuance to the reliability test about the sta-
bility of the scale, we created Bland-Altman plots for the

five subscales (see Additional file 1). These plots showed
that over 90 % of the participants across the five sub-
scales are within the limits of agreement (+/-2SD), and
the graphs indicate a stable behavior of the measure-
ment. There were no particular trends except for de-
mands, where participants reporting low values at T1
seemed slightly more likely to report an increase at T2.
Thus, further evaluations of the scale in new samples are
warranted. Nevertheless, by testing the scale with indi-
viduals with limited experiences of an eHealth service
and then again after it was introduced into the co-care
system, the applicability of the DoCCA scale to different
configurations of co-care systems was supported.
This study was conducted in primary care in Sweden,

limited to individuals speaking Swedish. Also, the scale
was originally developed in Swedish and translated to
English for this publication, calling for further investiga-
tion of the English version, in new populations and con-
texts. Participants were individuals diagnosed with
hypertension, chronic heart failure, or mental health
conditions, eligible for testing the new eHealth service.
Therefore, a broad range of chronic conditions typically
managed in primary care were represented, so the ap-
plicability across different conditions was considered in
the development of the scale, focusing on the common-
alities between individuals with a chronic condition that
they manage with the support of primary care, other ac-
tors, and artifacts. Yet, the applicability to other condi-
tions and settings merits further investigation.
The aspiration of the DoCCA scale was to make it neu-

tral vis-à-vis which actor performs which activity. This
was successful for demands, needs support, and three of
four items in unnecessary tasks; however, goal orientation
and role clarity (in three of five items) all refer to health-
care. The direct reference to healthcare reflects the central
role that healthcare plays in the setting for this study: be-
cause it was conducted in collaboration with a primary
care center, they were a specified part of the co-care sys-
tem. In addition, attempts to formulate the items neu-
trally, such as with reference to “the system,” were
unsuccessful, possibly because respondents are not accus-
tomed to the term in this context. This means that
whereas demands, unnecessary tasks, and needs support
can be used to assess systems that do not include health-
care, the goal orientation and role clarity items may need
to be revised to reflect actors other than healthcare.
Lastly, the DoCCA scale focuses exclusively on the ex-

perience of the individual with a chronic condition. Future
development may include corresponding scales for health-
care professionals or other actors in a co-care system.

Conclusions
As self-care is becoming the focal point of chronic care
management, healthcare professionals and eHealth
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services have become supporting nodes in a sociotechni-
cal system. This study contributes to the current under-
standing of chronic care management and patient
experiences by applying a system perspective founded in
the theory of distributed cognition and inspired by how
the perception of work is conceptualized in the domain
of work psychology. With this approach, chronic care
management is conceptualized as work that has to be
done, involving the individual supported by, for example,
healthcare professionals and eHealth services, with fluent
boundaries between healthcare and self-care.
The co-care concept, as measured by the DoCCA

scale, offers a way to assess individuals’ experiences in
managing their chronic conditions in the light of the
sociotechnical system that is available to them. It may be
thought of as a thermometer, taking the temperature as
to what degree the system (1) is oriented to what mat-
ters to the individual, (2) provides sufficient support for
achieving it, and (3) distributes the activities in a way
that is manageable for the individual. As such, it comple-
ments concepts and instruments that target specific
parts of the system, such as a certain eHealth services,
the relationship with healthcare staff, or shared decision
making.
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