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Abstract

Background

Theoretical literature and cross-sectional studies suggest empowerment is associated with
other patient-reported outcomes (PROs). However, it is not known if patient empowerment
is leading to improvements in other PROs or vice versa.

Aims
The present study aimed to examine the direction of effects between patient empowerment
and PROs in young persons with congenital heart disease (CHD).

Methods

As part of the STEPSTONES-CHD trial, adolescents with CHD from seven pediatric cardiol-
ogy centers in Sweden were included in a longitudinal observational study (n = 132). Data
were collected when patients were 16 (T0), 17 (T1) and 18 Y2 years old (T2). The Gothen-
burg Young Persons Empowerment Scale (GYPES) was used to measure patient empow-
erment. Random intercepts cross-lagged panel models between patient empowerment and
PROs (communication skills; patient-reported health; quality of life; and transition readiness)
were undertaken.
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Results

We found a significant cross-lagged effect of transition readiness over patient empowerment
between T1 and T2, signifying that a higher level of transition readiness predicted a higher
level of patient empowerment. No other significant cross-lagged relationships were found.

Conclusion

Feeling confident before the transition to adult care is necessary before young persons with
CHD can feel in control to manage their health and their lives. Clinicians interested in
improving patient empowerment during the transitional period should consider targeting
transition readiness.

Background

An increase in the prevalence of chronic conditions (CC) has led healthcare systems to develop
care models that accommodate the treatment of patients who are in need of follow-up, multi-
disciplinary attention and in some cases frequent medical interventions [1,2]. In recent years,
person-centered care has been suggested and introduced. This entails healthcare providers col-
laborating with the patients, planning mutual care goals and involving them in the decision-
making process [3], aspects that are important when treating those with CC. Nevertheless,
those who live with CC also need to become autonomous, learn to cope with their CC and
develop critical skills to manage their condition [4,5].

Patient empowerment has been suggested as a way of achieving the aforementioned goals
[6]. This construct can be understood as a process or outcome that results from communicat-
ing with the healthcare professional, which increases the patient’s sense of control, coping abil-
ities and self-efficacy [7]. Empowerment has been theoretically and empirically associated with
improvements on other patient-reported and clinical outcomes [8]. It entails the person
becoming the manager of their own care, having the skills to set goals and define ways of
achieving them and gaining higher knowledge, which is expected to lead them to making
healthier choices [9]. This makes it a relevant outcome for those with a CC. Moreover, patient
empowerment is a central concept within nursing science, given that nurses are responsible
for helping individuals feel capable of caring for themselves based on their life’s resources [10].

Studies that investigated the association between patient empowerment and clinical out-
comes have found that a higher level of patient empowerment is associated with improved gly-
cemic control (e.g. HbAlc, glucose testing, foot care) [11-16] and better disease and pain
management [13]. Additionally, studies have also found that patient empowerment is associ-
ated with patient-reported outcomes (PROs), including disease-related knowledge [17,18],
self-efficacy [19,20], health behaviors [11], transition readiness [21], communication skills
[21], self-care [11] and quality of life (QoL) [22-26]. The problem with these studies is that we
do not know the direction of effect. For instance, is more knowledge about the condition
resulting in a higher level of patient empowerment, or a higher empowerment level triggering
people to seek information and consequently build up more knowledge? Such direction of
effect can only be investigated by using longitudinal designs. Understanding directionality can
clarify how different variables are associated with each other and which one has a predictive
effect. This information is important when developing interventions and determining which
outcomes should be targeted and possible effects over other variables.
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A particular group that can benefit from patient empowerment, is young persons with CC.
During adolescence this group will face important physical and psychosocial changes. They
will also have to fulfill tasks associated with this developmental stage, as well as prepare for
adulthood, all while dealing with the effects of their CC. Increasing their level of empowerment
can help this group develop essential skills that will facilitate these changes and tasks. Congeni-
tal heart defects (CHD) are the most frequent congenital disorders [27] and represent a hetero-
geneous group, in terms of defects, complexity, treatment and long-term needs [28]. Patients
with CHD therefore serve as a good sample case when evaluating the generalizability of results.
The present study thus aimed to examine the longitudinal associations between patient
empowerment and PROs in young persons with CHD.

Methods
Design

This study is part of a larger study evaluating the effectiveness of a person-centered transition
program to empower young persons with CHD using a hybrid experimental design [29]. This
design involves a randomized controlled trial, where patients are assigned to an intervention
or comparison group and embedded in a longitudinal, observational study, which comprises a
control group from intervention-naive centers. The study evaluates the effectiveness of a
nurse-led intervention who received training amongst other things on adolescent health, per-
son-centered care, and sexual and reproductive health. Participants were followed up for a
period of two and a half years and were asked to answer a set of questionnaires at three differ-
ent time points. Given the aim of the present study, only the comparison and control groups
were included, as the patients in these groups were not exposed to any intervention that could
increase their level of empowerment. Additional information on the hybrid experimental
design can be found in a methods paper [29].

Study population

Eligible participants had to fulfill the following criteria: 1) have been diagnosed with a CHD; 2)
age 16 years; 3) Swedish speaking; and 4) literate [29]. Young persons were excluded if they
had cognitive and/or physical limitations inhibiting them from answering the questionnaires
or had a prior heart transplantation.

Given that this study is part of a larger project, the sample size was calculated based on the
primary outcome of the larger study, which was patient empowerment. The target was an
improvement of 5.25 points (i.e., half a standard deviation). For two-sided tests with o. = 0.05
and power = 80%, 63 patients were needed in each arm of the RCT. To compensate for poten-
tial drop-out, 70 were recruited in each arm [29]. Combining the patients from the comparison
arm (n = 70) and the control arm (n = 70) together, the potential total sample was of 140 par-
ticipants [29]. A total of 138 individuals answered the questionnaires at T0, 108 at T1 and 101
at T2. Between TO0 and T1, 29 participants dropped-out of the study and between T1 and T2 an
additional seven patients. However, these were still included in the analyses to increase the
sample size. Drop-outs did not differ in gender or disease complexity from participants that
remained in the study. Information on how missing data was managed is explained in the data
analysis section.

Procedure

Data collection was undertaken by post when the participants were 16 years (T0) and 17 (T1)
and 18 ¥ years (T2). Eligible participants were sent a package containing information about
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the study, an informed consent document, a set of questionnaires and pre-addressed return
envelopes. To minimize non-response, reminders were sent after 2, 4 and 6 weeks [29].

Measures

Demographic characteristics (age, sex, educational level) and clinical data (primary diagno-
sis) were collected from a background information questionnaire and the patients’ medical
records. Complexity of the heart disease was divided into simple, moderate or complex heart
defects [30].

Patient empowerment was measured using the Gothenburg Young Persons Empower-
ment Scale-Congenital Heart Disease module (GYPES-CHD). This instrument comprises 15
items measured on a five-point Likert scale (strongly disagree to strongly agree). The scale
measures five dimensions of patient empowerment: 1) knowledge and understanding; 2) per-
sonal control; 3) identity; 4) shared decision-making; and 5) enabling others. It is possible to
calculate a subscale score for every dimension or a total score that ranges from 15-75, with
higher scores denoting a higher level of empowerment [31]. The total score is used in the pres-
ent study.

The following PROs to be assessed in relation to patient empowerment were chosen based
on previous research that found significant effects between these variables and patient empow-
erment [21]. Patient-reported health was assessed with the generic and cardiac modules of
the Pediatric Quality of Life Inventory 4.0 (PedsQL 4.0) [32]. The PedsQL 4.0 generic module
comprises 23 items, measured on a five-point Liker scale (never to always). The scale covers
the following dimensions: physical, social functioning, emotional and school functioning and
it is possible to calculate subscale scores as well as a total patient-reported health score [32].
For the purpose of this study, the latter is included in the analyses.

Communication skills was measured with a subscale from the PedsQL 4.0 cardiac module
[33]. The items are measured with the same Likert scale as the generic version. A higher score
indicates fewer problems communicating with the healthcare providers and others about their
CC [33].

QoL was measured with a linear analog scale (0-100), where a higher scoring indicates a
better self-perceived QoL [34].

Transition readiness was assessed with two items from the Readiness for Transition Ques-
tionnaire (RTQ) [35]. These two items address readiness for taking over responsibility for
their care and readiness for the transfer to adult care. The items are measured with a four-
point Likert scale (not at all ready to completely ready) and the total score ranges from 2-8,
with a higher score indicating the person is more ready for transition.

Data analysis

Descriptive statistics were expressed in absolute numbers, percentages, means and standard
deviations. To test mean differences between time points, one-way repeated measures ANOVAs
were undertaken. Effect sizes were reported through partial eta squared values. Additionally,
minimal clinically important differences (MCIDs) for all the scales were determined by a one
standard error of measurement, which is a distribution-based method to define MCIDs [36].
To explore the longitudinal associations between patient empowerment and other PROs,
random intercepts cross-lagged panel models (RI-CLPM) were used. This type of structural
equation modelling is useful when analysing longitudinal, observational data to understand
reciprocal relationships between variables [37,38]. RI-CLPM also allows to differentiate
between and within person effects, that otherwise are not possible to be determine with a classic
CLPM [39]. Between person effects focus on the differences in the variables of interest in
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between persons (individuals who report a higher/lower level of empowerment also report a
higher/lower level of the PRO compared to their peers), whereas the within person effects pro-
vide evidence on the relationship between variables (individuals who score a higher/lower
level of empowerment than their expected score also tend to score higher/lower in their PRO
score). Including a random intercept in the CLPM helps reduce biases in the estimates that are
caused by uncontrolled between-person effects in variances and p-values, but not over fixed
effects [39]. Additionally, by differentiating between and within person effects it is possible to
identify who needs an intervention and modifiable targets, respectively. In the S1 File, a com-
parison between the model fit indices of the CLPM and the RI-CLPM is provided.

Fig 1 provides an example of the RI-CLPM used. This model follows the procedures
described by Hamaker et al [39]. The figure shows that each patient empowerment score and
the corresponding PRO score was decomposed into a stable between-person part and a
within-person varying part. The between-person part is represented by the two random inter-
cepts included in the figure (one for each construct). The model includes three types of rela-
tions: within-time relations, carry-over stability paths and cross-lagged relations. The latter are
the ones of most interest in this study, they indicate how the variables influence each other, i.e.
the extent to which changes from the PROs are predicted by patient empowerment and vice-
versa [39]. The coefficient (B) from the cross-lagged relations indicates the extent to which a
persons’ change in deviation from their expected score in one PRO are predicted by deviations
from their expected score on the other PRO from the previous measurement.

Between person
patient
empowerment

Patient Patient Patient
Empowerment Empowerment Empowerment
TO . T2

Within person
patient
empowerment TO

Within person
patient
empowerment T2

Within person
patient
empowerment T1

Within person
patient-reported
outcome TO

Within person
patient-reported
outcome T1

Within person
patient-reported
outcome T2

Patient-reported
outcome
T0

Patient-reported Patient-reported
outcome outcome
T1 T2

A

Between person
patient-reported
outcome

Fig 1. Random intercepts cross-lagged model tested.

https://doi.org/10.1371/journal.pone.0277267.9001
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To ensure that all variation was captured by the between and within person effects, all error
variances of the observed scores were constrained to zero [40]. Given that there were no strong
theoretical or empirical reasons to constrain the cross-lagged and carry-over relations, these
are calculated fully free.

The aforementioned model was replicated four times, as we individually assessed the relation-
ships between patient empowerment and transition readiness, patient-reported health, communi-
cation skills and QoL. For each of the four models, goodness-of-fit indices were reported: chi-
square, comparative fit index (CFI), root mean square error of approximation (RMSEA) and
standardised root mean square residual (SRMR). Models with a CFI >0.090 were considered to
have an acceptable fit and good fit if it was >0.95. RMSEA and SRMR values of <0.08 were
acceptable and <0.05 were a good fit [41]. Missing data was managed by the Full-Information
Maximum Likelihood method (FIML), which is the recommended approach in structural equa-
tion modeling [42]. FIML produces estimates based on the assumption that missing data is at ran-
dom, to confirm this assumption, Little’s test for missing completely at random (MCAR) was
undertaken. Results from this analysis indicated that the data was MCAR (p = 0.128).

Statistical analyses were performed using IBM SPSS Statistics for Windows version 27 and
the Lavaan package in R. All tests were two-sided and the significance level was established at
p<0.05.

Ethical approval and informed consent

Ethics approval to conduct the study was received from the Ethics board of Gothenburg, Swe-
den (n0.931 15). According to Swedish regulations, persons between the ages of 15-18 years
are able to provide assent in order to participate in research studies, independently on whether
the parents give their approval [43]. In this project, in line with the aforementioned regulation,
the young persons were the ones who provided assent and their parents were not required to
provide consent on behalf of their child. All participants were asked to sign an informed con-
sent document and were informed they could withdraw from the study at any time point.

Results
Demographic and clinical characteristics

The sample comprised of 59.4% (n = 82) boys. Overall, 13.8% (n = 19) had a mild CHD, 61.6%
(n = 85) a moderate CHD and 24.6% (n = 34) a complex CHD.

Temporal relationships

Longitudinal assessment of the study variables showed significant mean differences over the
three time points (See Table 1).

Patient empowerment, patient-reported health, communication skills and transition readi-
ness appeared to increase. On the other hand, QoL decreased between T0 and T1 and
increased later on at T2. The changes between measurements were significant for QoL and
transition readiness. Additionally, the effect size for the temporal changes for transition readi-
ness was large. Altogether, between 3%-22% of the participants reported increases or decreases
larger than the MCIDs between T0 and T2. Transition readiness was the PRO with the largest
proportion of participants whose score increased.

Results from the four models tested are shown in Fig 2 and their corresponding model fit
indexes are shown in Table 2. All fit indexes of the models had a good fit, with the exception
for the one tested between QoL and patient empowerment. The latter had a RMSEA value
above the expected range.

PLOS ONE | https://doi.org/10.1371/journal.pone.0277267 November 10, 2022 6/14


https://doi.org/10.1371/journal.pone.0277267

PLOS ONE The longitudinal association between patient empowerment and patient-reported outcomes

Table 1. Longitudinal assessment of study variables.

TO T1 T2 p value Partial eta squared MCIDs Increase (%)* Decrease (%)*
Mean (+SD) Mean (+SD) Mean (+SD)
Empowerment 52.63 (10.31) 53.71 (11.81) 54.96 (12.64) 0.107 0.02 12.99 14.1 3.0
Patient-reported health 81.35 (14.57) 81.62 (17.42) 82.84 (12.87) 0.500 0.00 17.51 9.0 5.0
Communication skills 78.90 (22.62) 80.05 (20.57) 83.60 (18.43) 0.073 0.03 31.22 11.0 3.0
Quality of life 81.15(20.47) | 77.06 (18.49) | 80.60 (15.16) 0.044 0.04 25.31 10.8 16
Transition readiness 5.12 (1.64) 5.59 (1.63) 6.38 (1.47) <0.001 0.23 2.38 224 3.0

MCIDs: Minimal clinically important difference.
*Proportion of patients that have an increase or decrease higher than the MCID between TO0 and T2.

https://doi.org/10.1371/journal.pone.0277267.t001

The between person associations (not shown in Fig 2) were only significant in the model
between patient empowerment and communication skills, indicating that individuals with a
higher level of empowerment across the time points reported better communication skills
than individuals with lower patient empowerment (B = 0.46, p<0.01). On the within person
level, there was a significant cross-lagged effect from transition readiness to patient empower-
ment between T1 and T2 ( = 0.39, p<0.05). This significant effect is interpreted as persons
with deviations from their expected patient empowerment score at T2 were predicted by their
level of transition readiness at T1 (Fig 2, panel B). None of the other models had significant
cross-lagged effects (Fig 2, panels A-D).

There was a significant carry-over effect in QoL from T0 to T1 (B = 0.62, p<0.01), indicat-
ing that within person deviations from the expected QoL score at TO predicted deviations
from the expected QoL score at T1 (Fig 2, panel A). Additionally, a significant within time
association was found between patient empowerment and transition readiness at T1 (f = 0.47,
p<0.05). This can be translated as changes in the mean score of the patient empowerment at
T1 were associated with changes in transition readiness at this same time point.

Discussion

To the best of our knowledge, the present study is the only study that uses a longitudinal design
and RI-CLPM to test the longitudinal associations between patient empowerment and other
PROs. Through these analyses and the nature of the data, it is possible to determine which var-
iable has a predictive effect over the other one and to separate between and within person
effects, obtaining pure estimates from the relationships of these variables. Our results showed
that in young persons with CHD, transition readiness predicted the score of patient empower-
ment when the participants were 18 % years, indicating the direction of effect.

Bravo and colleagues [8] provide one of the most thorough conceptual models on patient
empowerment. In the model, they propose that taking an active role and having perceived con-
trol are indicators of patient empowerment, aspects that in our study are captured by transi-
tion readiness. Indeed, transition readiness in our study is defined as the “adolescents’
readiness to assume complete responsibility for their care and their readiness to transfer to
adult medical care” [35]. Unlike in Bravo and colleagues’ conceptual model, our findings sup-
port the idea that transition readiness, rather than being an indicator of patient empowerment,
it is actually a determinant of it.

The association between patient empowerment and transition readiness has been investi-
gated before in a cross-sectional study, which found a significant association [44]. The current
study adds to available evidence by providing details on the direction of effects between these
two variables. Research that has focused on the association between empowerment and
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Fig 2. Simplified results from the random intercept cross-lagged panel models. This figure only shows the within

person effects. * p<

0.05; ** p<0.01; *** p<0.001.

https://doi.org/10.1371/journal.pone.0277267.g002

transition readiness is limited and research that focuses on variables associated with transition
readiness are also mostly cross-sectional [45]. Transition readiness has previously been found
to be significantly associated with several psychosocial factors such as self-efficacy, motivation
and patient activation [45]. Therefore, it is reasonable for it to also be associated with patient

empowerment.
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Table 2. Model fit statistics of the four random intercepts cross-lagged panel models tested.

Fit indexes Quality of life Transition readiness Communication skills Patient-reported health

Comparative fit index (CFI) 0.981 1.000 0.999 0.998
Root mean square error of approximation (RMSEA) 0.180 0.000 0.044 0.061
Standardized root mean square residual (SRMR) 0.037 0.012 0.023 0.028
Chi square test of model fit 5.464 0.412 1.263 1.519
Degrees of freedom 1 1 1 1

P value 0.019 0.521 0.261 0.0218
Normed chi? index (x*/df) 5.464 0.412 1.263 1.519

A CFI >0.090 was considered to have an acceptable fit and good fit if it was >0.95. RMSEA and SRMR values of <0.08 were acceptable and <0.05 were a good fit.

https://doi.org/10.1371/journal.pone.0277267.t1002

The predictive effect of transition readiness over patient empowerment can be potentially
explained by the fact that young persons with CHD need to have the confidence or feel they
are ready to assume the new role in front of them, before they can take a more active role in
their health and lives and become empowered. A higher level of transition readiness can be
associated with the adolescents having a certain level of awareness about their possibilities and
what is required from them once they are transferred to adult care. This awareness is a prereq-
uisite for choosing their own agenda (i.e. becoming empowered) [46].

Interestingly, the predictive effect of transition readiness was between T1 and T2, when
the participants are 17 and 18 ¥ years, respectively. Previous studies have found that transi-
tion readiness is associated with age and that it increases with age [45,47,48]. It is plausible
that it is up to this point when their level of transition readiness is high enough to lead to an
increment on patient empowerment. This fact is perhaps of relevance in understanding the
longitudinal effects of transition readiness and the potential point when improvements over
patient empowerment and perhaps other outcomes can be expected and therefore, mea-
sured. Future studies could evaluate the association between age, transition and patient
empowerment, more specifically determining whether age is a mediating factor between
these two variables.

Even when there is literature suggesting patient empowerment is associated with other vari-
ables in the long-term [8,49], there is still a lack of longitudinal research [50], meaning the
available evidence supporting current models on patient empowerment is relatively low. This
study is one of the first ones in providing longitudinal evidence that informs the potential pre-
dictive value of patient empowerment. Our findings are an initial step in more thoroughly
understanding the theoretical framework of patient empowerment and how this construct
associates with other variables.

The lack of significant cross-lagged effects with the other evaluated variables, such as QoL,
might be associated with the fact that there could be a mediating variable that is not accounted
for in the models. It is plausible that the effect of patient empowerment is mediated by a third
variable. According to Palumbo [51], the variables that mediate the relationship between
patient empowerment and other PROs have been overlooked. Palumbo [51] suggests that self-
efficacy, self-management, health literacy and even patient activation could be some of the var-
iables that strengthen the association between patient empowerment and other outcomes.

Another possible explanation for why we did not find significant cross-lagged effects could
be that the level of patient empowerment of the participants was not sufficiently high to be
associated with improvements of other PROs later on. There is no available information on
what constitutes a high level of patient empowerment or even the necessary amount of patient
empowerment to trigger improvements in other variables. There is evidence that empowering
interventions have led to improvement in different outcomes, such as QoL [23,24,52]. Perhaps
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in the case of our participants, they did not have a sufficiently high level of patient empower-
ment or even a sufficiently high level of the other PROs to achieve this.

It is also worth noting that cross-lagged analyses are dependent on the length of the time
interval between measurements, meaning that other researchers who study the same models
can potentially obtain different estimates, merely due to the time interval they use [53]. This
particular aspect could also explain why we only found a significant cross-lagged effect and
why perhaps other researchers in the future may find opposite results.

Our findings are the first from a longitudinal study that provide evidence on the associa-
tions between patient empowerment and other PROs across time. However, more longitudinal
research is necessary to understand the predictive effect (or lack thereof) of patient empower-
ment. By doing so, current theoretical and conceptual models can be revised and interventions
aiming to improve patient empowerment can be better designed.

Methodological issues

This study has several strengths: 1) longitudinal data on patient empowerment are scarce and
therefore not many studies have been capable of assessing longitudinal associations in relation
to this construct; 2) all the questionnaires used had been previously validated in young persons
with chronic conditions; 3) data collections were done within the same time frame for all par-
ticipants; and 4) the study involved data from 7 different hospitals, which increases the gener-
alizability of the results.

However, some limitations ought to be considered when interpreting the results. First,
we have a small sample size. While literature on RI-CLPM and structural equation modeling
has not come to an agreement on the required sample in order to convey proper models, a
minimum of 200 participants has been suggested as the threshold [41]. Second, considering
the sample size, it was not possible to test models that are more complex and control the
effect of different variables. Third, our sample only included young persons who were
between 16-18 % years old, which means these results might not provide evidence beyond
this period in adolescence. Fourth, our study includes three different time points, which is
the minimum for RI-CLPM, and this increases the risk that our study is underpowered.
Fifth, dropouts are always a possibility when undertaking several data collections. We
started with 138 patients at T0, and unfortunately, had only 101 by T1, despite our best
efforts to promote participation.

Conclusions

Our study is the first longitudinal study to attempt to describe the longitudinal associations
between patient empowerment and other PROs, as well as the potential predictive value of
empowerment. The present study provides evidence on the predictive value of transition
readiness over patient empowerment. This means increments in transition readiness are
associated with positive changes over patient empowerment. Researchers or clinicians
working in transitional care can reflect on whether patient empowerment should be an
outcome to be measured, in light of the predictive effect that transition readiness has over
this outcome.
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