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Abstract

This article describes the development
of an intervention programme for
patients with end-stage renal disease
(ESRD) and their partners. The
programme is based on theories of
self-regulation, social learning, and
self-determination aimed at
maintaining and increasing patients’
activities, including paid work, and
sense of autonomy. The intervention
was evaluated on its feasibility and
first experiences among a group of 12
patients and partners. Results show
that the intervention is feasible. The
outcomes observed by the patients
themselves are encouraging. The
findings show that an approach in
which cognitive, emotional,
behavioural, and contextual aspects
are integrated is promising. Areas of
attention for developing and
implementing interventions are
discussed.
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Introduction

END-stage renal disease (ESRD) refers to the point
at which a patient with renal failure can no longer
survive on existing kidney function and must
undergo renal replacement therapy. At the end of
2005, about 1.9 million people were receiving renal
replacement therapy worldwide, with about three-
quarters treated by dialysis and one-quarter by kid-
ney transplant (Grassman, Gioberge, Moeller, &
Brown, 2006). ESRD patients on dialysis experi-
ence multiple symptoms such as pain, fatigue, pru-
ritus and constipation (Murtagh, Addington-Hall, &
Higginson, 2007). In addition, they experience
impaired physical, mental, and social functioning
compared to the general population (e.g. Khan
etal., 1995; Merkus et al., 1997, 1999; Mittal, Ahern,
Flaster, Maesaka, & Fishbane, 2001).

The combination of dialysis and employment
seems particularly difficult. Dialysis patients aged
18—64 years work less compared to the general
working age population (Braun Curtin, Oberly,
Sacksteder, & Friedman, 1996; Theorell, Konarski-
Svensson, Ahlmen, & Perski, 1991; Van Manen
et al., 2001). It is notable that many renal patients
resign from their jobs during the period in which
they are being prepared for renal replacement ther-
apy. In a Dutch study only 35 percent of the ESRD
patients of working age were still employed at the
start of dialysis, compared to 61 percent in the gen-
eral population (Van Manen et al., 2001). A review
of the literature shows that work is generally bene-
ficial to people’s physical and mental health and
well-being, and unemployment is associated with
negative health effects (Waddell & Burton, 2006). A
literature study by Heijmans and Rijken (2004)
revealed two psychological factors that may be
closely linked to employment in ESRD patients, in
addition to disease and sociodemographic character-
istics: the patient’s perceptions of illness and treat-
ment, and social support including over-protection.
These psychological factors, which have not been
studied systematically, are interesting as they could
be altered (Moss-Morris, Humphrey, Johnson, &
Petrie, 2007; Petrie, Cameron, Ellis, Buick, &
Weinman, 2002).

Therefore, we investigated how ESRD patients’
cognitive representations of their illness and treat-
ment and the type of support that they experience
are associated with participation in employment,
feelings of autonomy, and self-esteem. In 2006
questionnaires were sent to 248 dialysis patients

and 185 patients being prepared for dialysis. The
response rate was 67 percent and 59 percent respec-
tively. We found that perceptions of illness and
treatment contributed significantly to the variance
in perceived autonomy and self-esteem, after con-
trolling for sociodemographic and clinical charac-
teristics. Beliefs of personal control over the illness,
less perceived impact of the illness and its treat-
ment, and less concern about the illness were the
most important predictors of perceived autonomy
and self-esteem (Jansen et al., submitted; Jansen,
Rijken, Heijmans, & Boeschoten, in press). With
respect to employment status, consistent bivariate
relationships with perceptions of the illness and
treatment were observed in both patient groups.
However, these relationships did not reach statisti-
cal significance due to the low number of working
age patients. Furthermore, the results showed that
social support by significant others, and over-
protection by significant others and doctors, made
an important contribution to the explained variance
in perceived autonomy and self-esteem in dialysis
patients. In addition, unemployment was related to
perceived over-protection by doctors (Jansen,
Heijmans, Boeschoten, & Rijken, 2009).

Development of intervention

We decided to develop a psychological intervention
which targeted these factors in order to maintain or
widen ESRD patients’ daily activities, including
paid work, and to increase patients’ feelings of
autonomy. The content of the intervention is based
on the results of our empirical study and three theo-
retical models: self-regulation theory, by Leventhal
and colleagues (Leventhal, Meyer, & Nerenz, 1980;
Leventhal, Nerenz, & Steele, 1984); social learning
theory, by Bandura (1977); and self-determination
theory, by Deci and Ryan (1985).

Self-regulation theory

Illness perceptions are a key component of
Leventhal’s Common Sense Model of self-regulation
of health and illness (Leventhal et al., 1980, 1984).
According to this model, people make sense of a
health threat by developing their own cognitive
representation of that threat. These representations
generally contain the following factors:

the name of the illness and the range of symptoms
that the patient believes are associated with the
condition;
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beliefs about the cause of the illness and how
long it will last;

beliefs about the personal consequences of the
condition for the patient and their family; and
the extent to which the illness is amenable to
personal control or to control through treatment
(Petrie, Jago, & Devcich, 2007).

These representations determine how patients
respond to their illness on a behavioural and emo-
tional level. Besides representations of illness,
patients’ beliefs about treatment also play a role in
how they cope with their illness (Horne, 1997,
2003). Research has shown that positive percep-
tions of illness and treatment are associated with
various patient outcomes (Hagger & Orbell, 2003;
Petrie & Weinman, 1997; Petrie et al., 2007).
Studies among ESRD patients demonstrate that
their illness representations and treatment beliefs
are associated with health-related quality of life
(Griva, Jayasena, Davenport, Harrison, & Newman,
2009; Timmers et al., 2008). Petrie and colleagues
(Petrie et al., 2002; Petrie, Weinman, Sharpe, &
Buckley, 1996) were one of the first to translate the
principles of self-regulation theory into a hospital
intervention in order to change perceptions of ill-
ness after myocardial infarction. The results of a
randomized-controlled trial (RCT) study showed
that the intervention produced improved functional
outcome and an earlier return to work. A recent pilot
study demonstrated that a simple intervention to
change haemodialysis patients’ perceptions of phos-
phate-binding medication improved their beliefs
and knowledge about their treatment immediately
after the intervention, in comparison to a control
group (Karamanidou, Weinman, & Horne, 2008).

Social learning theory

According to Bandura’s (1977, 1997) social learn-
ing theory, human beings learn by observing how
other people behave. The use of peer modelling and
peer support are approaches grounded in this the-
ory. Central concepts within this theory are self-
efficacy and expectations of outcome. Self-efficacy
is a person’s belief in their own ability to perform a
particular behaviour successfully, and outcome
expectations are beliefs about the effectiveness of
the behaviour. These cognitive processes play an
important role in the acquisition and retention of
new behaviour. Improving patients’ belief in self-
efficacy is a key element of the Chronic Disease
Self-Management Programme (Lorig et al., 2001):
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results from a RCT study showed that at six months
and two years after the start of the programme, the
participants experienced an increase in self-efficacy,
well-being, health behaviours, and physical health
status in comparison to the control group (Lorig
et al., 1999, 2001).

Self-determination theory
Self-determination theory emphasizes the impor-
tance of autonomy for an individual’s well-being
(Deci & Ryan, 1985). One is autonomous to the
degree that one experiences choice, willingness, and
personal endorsement of one’s actions. According to
self-determination theory, the successful accom-
plishment of desired behaviours occurs when people
themselves view this behaviour as important, and
not because the behaviour is achieved through pres-
sure or coercion by others. Contexts that support
autonomy facilitate more autonomous regulatory
processes, and thus promote an effective change in
behaviour. Support for autonomy in various contexts
has been associated with psychological well-being
and improved health behaviours (Baard, Deci, &
Ryan, 2004; Deci, La Guardia, Moller, Scheiner, &
Ryan, 2006; Kasser & Ryan, 1999; Williams et al.,
2006; Williams, Rodin, Ryan, Grolnick, & Deci,
1998). Patients’ family members are probably the
most important actors within the patients’ social
context: they play an important role in a patient’s
adjustment to the illness (Martire, 2005). Clark
and Dunbar (2003) translated the principles of self-
determination theory into a family partnership inter-
vention, in which the family members of heart
failure patients learned how to develop behaviours
that support autonomy, and the patients learned how
to achieve the support they felt was needed in an
effective and positive way. The results of an experi-
mental pilot study demonstrated that patients who
received this family partnership intervention showed
greater self-management in dietary sodium behav-
iours than patients who received a minimal inter-
vention (Dunbar et al., 2005).

The three theories discussed above all focus on
different aspects, and a combination of the theories
might be promising. A study by Chatzisarantis,
Hagger and Brickell (2008) provides support for the
merit of integrating theories when explaining
behaviour change. They show that the construct of
perceived autonomy support in self-determination
theory helps to identify the influences that others
exert on intentions. They suggest that it may be
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worthwhile to include this idea in Ajzen’s (1991)
theory of planned behaviour. For this reason, we
integrated the three theories described above into
the development of our intervention.

Outline intervention

The intervention was a course for a minimum of
five patients aged 18—64 years who were being pre-
pared for dialysis, or were on dialysis for less than
one year, and their partners. The course comprised
six 2.5-hour sessions every two weeks, and one
return session after three months. Course material
for participants included a handbook which con-
tained assignments and practical and theoretical
information.

The course focused on changing both mispercep-
tions and negative perceptions of illness and treat-
ment, increasing belief in self-efficacy, and
stimulating social support. It was delivered by a
health psychologist in cooperation with a nephrolo-
gist and an employment expert.

Content sessions

For the first three sessions we followed the method
developed by Petrie et al. (1996, 2002). In the first
session, information is given about the illness and
treatment by a nephrologist. Next, the illness and
treatment perceptions of the participants are
explored and discussed in order to recognize differ-
ent beliefs and coping strategies.

In the second session, the participants’ beliefs
about the importance and attainability of activities
related to work and private life are explored and dis-
cussed. Topics such as work adjustments and
employment legislation are addressed by an employ-
ment expert. Questions, personal experiences and
wishes are discussed, and perceived opportunities
encouraged if attainable. In both the first and second
sessions, special attention is given to ideas about
consequences: particularly beliefs that activities
including employment cannot be combined with
dialysis. Negative beliefs and misperceptions are
challenged by highlighting positive beliefs, giving
practical examples, and addressing personal stories
of ESRD patients which are described throughout
the course book, thus broadening participants’ views
on the opportunities available.

In the third session, special attention is given to
beliefs about personal control and information pro-
vided on the relationship between events (for exam-
ple starting with treatment), beliefs, feelings, and
behaviour, and on the importance of turning negative

thoughts into constructive ones. In preparation for
this session, all the patients are asked to think of one
employment and one private life goal: for example,
collecting for charity or starting a walking pro-
gramme. They are asked, then, to evaluate these
goals based on personal importance and attainabil-
ity. The patients’ goals are discussed within the
group and adjusted if necessary. Subsequently,
patients divide their main goals into subgoals and
learn how to develop an action plan in order to
reach these goals and ultimately their main goals.
From this third session onwards, the patients
develop and carry out an action plan every two
weeks, helped by their partners. In these three
sessions, observational learning techniques are
used, such as didactic teaching, written material,
examples of personal stories from peers, and group
discussion.

Changing inadequate perceptions is a first step
towards behavioural change, but support for self-
efficacy and autonomy is necessary to actually per-
form the intended behaviour. In sessions four to six
the focus is on these aspects. Beliefs in self-efficacy
in relation to activities, including employment, are
explored and enhanced using techniques such as
self-monitoring, guided mastery of skills through
two-weekly action plans and feedback on progress,
modelling of self-management behaviours and
problem-solving strategies.

In session four, special attention is given to
fatigue. In preparation for the session the patients
keep a daily fatigue diary to gain insight into exist-
ing complaints about fatigue and its patterns.
Experiences are discussed and information is given
on how to manage time and energy in an adequate
way by structuring and setting priorities.

In session five, attention is paid particularly to
the role of the social network. The patients who par-
ticipate without a partner are invited to bring along
a family member or friend. Supportive and unsup-
portive behaviours are discussed, together with
ways to ask for support. Partners, family members,
or friends learn to give support and to prevent over-
protection, and the patients learn how to ask for
support in an adequate way.

In session six, the participants develop an action
plan for an employment goal for the next three
months. Advice is given on which steps to take and
how to contact relevant parties, such as employers
and company doctors. In preparation for this ses-
sion, all the patients are asked to think of an
employment goal, and to check whether this is
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attainable and important to them. During the ses-
sion the patients’ goals are discussed and adjusted if
necessary. Subsequently, they develop a plan
together with their partners under the guidance of
the employment expert and the health psychologist.
They then discuss their plans within the group.

During the return session, the outcome of their
action plans related to employment is evaluated
within the group under the guidance of the health
psychologist and employment expert. The partici-
pants discuss what the course has given to them,
paying attention to how one can maintain or widen
the goals that have been achieved.

Pilot intervention

In the months from April to August 2008 the inter-
vention was piloted, testing whether it was feasible
and initial experiences. During this period patients
and their partners received a course in three dialysis
centres situated in the centre of the Netherlands. In
February 2008, patients were recruited by the social
workers based in the participating dialysis centres on
the basis of a range of criteria. These comprised the
following, where the patient:

is experiencing decreased renal function and
renal replacement therapy is inevitable
(ESRD);

is being prepared for dialysis, or receiving
dialysis for a maximum period of 12 months;
is aged 18—64 years;

is able to speak Dutch sufficiently;

is able to perform work;

has sufficient intellectual capacities to
participate in the course and study; and

is not undergoing psychological,
psychotherapeutic or psychiatric treatment.

All the meetings were held in one of the three
centres. Feasibility and experiences were investi-
gated through evaluation forms and interviews.

Implementing the intervention

The social workers were positive about the organi-
zation of the course. Two social workers stated that
recruiting the participants resulted in a minimal bur-
den. For the other two it was a substantial burden,
but manageable. Neither they, nor the other health
care providers, nephrologists and dialysis nurses,
received an increase in requests for information and
support from participating patients. The social

278

workers stated that the number and nature of their
contacts with the participants remained the same
throughout the course.

Recruitment and retention

Twenty-eight eligible patients were selected and
received information on the course and the study;
ten of them signed up. Reasons for not responding
were mostly due to not being able to fit the course
into one’s daily schedule. Three patients dropped
out without attending any meetings because of
health reasons, resulting in seven patients partici-
pating. All participating patients lived with a part-
ner, and five of them took part with their partner.
There were four men and three women with a mean
age of 48.7 years. Six patients performed paid work
(M = 21.8 hrs per week; SD = 11.3, range 4.5-40),
and one patient was unemployed. No patients with-
drew during the course. Among the participating
partners were two men and three women.

Acceptability

Course participants’ views The majority of the
participants were satisfied with the length, num-
ber, and frequency of the meetings, although expe-
riences varied with regard to the times at which the
course was held. All participants liked to work in
a group. The mixture of experiences and informa-
tion of both pre-dialysis and dialysis patients was
highly valued. The participants rated all the meet-
ings (considerably) useful according to a three-
point scale: ‘useful’, ‘considerably useful’, and
‘not useful’. The meetings which were indicated
most often as useful were those in which the action
plan was introduced, the topic of fatigue addressed
and focus placed on developing an action plan for
a long-term employment goal. According to a
majority of the participants the various aspects of
living with ESRD received sufficient attention.
However, the need for information differed
between the participants. Some reported that they
were interested in more information on certain
addressed topics, such as dialysis and employment
legislation, while others were not. Furthermore,
two participating partners wanted more attention
given to the role of partners and the exchange of
partners’ experiences.

Action plans were important elements within the
course. The great majority considered the action
plans as useful (7/9) and the number of plans as
good (9/10). Five out of ten participants appreciated
the degree of difficulty posed by the action plans.
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Table 1. Participants’ experiences with course leaders (N = 11)

Not at all Somewhat Quite a lot Very much
Were your personal situation and needs considered? 0 1 7 3
Was there attention for your questions and needs? 0 1 4 6
Was the provided feedback clear? 0 1 6 4
Was the information provided clear? 0 1 7 3
Was there involvement with respect to the group? 0 0 6 5

However, an equal part thought that it was difficult.
Notwithstanding this, most considered the action
plans to be practical (6/10). Furthermore, the partic-
ipants stated that all the assignments within the
course were useful. The fatigue diary and the action
plans were regarded as most helpful. One partner
responded that thinking about ways to help their
partner to cope with the illness was very useful.

The participants largely indicated that the course
leaders addressed individual needs, situations, and
questions adequately and were much involved with
the group (Table 1).

Course leaders’ views According to the course
leaders, the participants preferred to work in
groups, as this provided much discussion, cooper-
ation, motivation, and mutual interest. They would
like to see larger groups that would enable greater
opportunities for cooperation and discussion. In
order to monitor the group process and course con-
tent, it is proposed that two main course leaders
deliver the course. The course leaders had good
experiences with course feasibility and delivery,
and indicated that course content corresponded
with the participants’ personal needs and situa-
tions. In order to optimize this link, it was felt that
general information should be reduced while
participants’ personal contribution promoted.
Furthermore, it was advised that there should be
more opportunities for partners to exchange expe-
riences. The participants sometimes had difficulty
doing the exercises: therefore, it is recommended
that work on the various exercises should be con-
ducted mainly in subgroups. In addition, more
time should be spent on the discussion before and
after the exercises, in particular the action plans.
The course leaders stated that the group composi-
tion was good, although they stress that it is
important to maximize efforts to include patients
shortly after diagnosis. In this phase of the illness,
patients often have no insight into the conse-
quences of the illness and treatment for their daily

life. As a result they are not able to anticipate
necessary adjustments in order to prevent problems
with employment. Therefore, this group of patients
are likely to benefit the most from the assistance
offered in the course.

Perceived outcomes

The patients were asked if they were able to work
on their goals during the course. One responded that
he had been able to do a lot of work on his goals;
three indicated that they had worked on their goals
quite a lot, and another three stated that they were
able to work on their goals to some extent. Several
patients observed changes in their personal situa-
tions. One patient stated: ‘I have found a job, do
more at home and I have become more active in
general.” Several patients indicated that by using
the action plans and fatigue diaries they were able
to divide their time and energy better during the
day. Furthermore, the answers showed that some
patients had learned to integrate their social envi-
ronment into their illness and treatment. For
example, one said: ‘I am more aware of the fact
that you have to explain the illness and its limita-
tions to everyone, and have to keep your
employer informed about the situation.” Most
patients (4/7) indicated that they are planning to
put the things they have learned into practice in
the future.

Participants valued the course with an average
grade of 7.6 on a scale from 1 to 10. All participants
recommended the course to other patients and their
partners. Examples of accompanying statements are
as follows:

The course gives insight into how ‘healthy’ you
still are, and what, and how much, you still can do.

A wonderful way to learn what you should do to
stay in work. By means of a good personal
action plan you build energy into your daily life.
You know how you would like to reach for your
goals, and that gives you peace of mind.
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Discussion

The first aim of this study was to develop a psycho-
logical intervention to assist ESRD patients and
their partners in integrating renal disease and treat-
ment into their daily activities, primarily work, and
thereby increasing their autonomy. The focus of the
intervention can be divided into three aspects. The
first was to stimulate positive but realistic beliefs
about the disease, treatment, and the opportunities
to stay active in both patients and partners — and in
so doing, to change maladaptive beliefs. The second
was to increase patients’ self-efficacy. The final
aspect was to stimulate behaviour that supports
autonomy in both patients and partners.

The second aim of this study was to test how fea-
sible the intervention was and to evaluate the first
experiences of the participants, course leaders and
health care providers involved.

We were successful in developing an intervention
which addressed the cognitive, emotional, behav-
ioural, and contextual aspects important for
patients’ self-regulatory processes. Furthermore,
implementation of the intervention in a clinical set-
ting was successful. The participating dialysis cen-
tres were strongly supportive of the intervention,
since all the three centres endorsed the necessity of
this type of assistance. The cooperation with the
three dialysis centres worked well, in that together
the centres approached enough potential partici-
pants; however, the rate of participation was lower
than expected. The reasons for not responding indi-
cate that it is important for the course to be fitted
into participants’ daily lives. In future, considera-
tion should be given to where and when the meet-
ings are held and how participants can get there.
When we compare the patients approached with
those who actually participated, we found that no
patients younger than 30 took part, although some
were approached. More efforts are needed to reach
this group. It is advisable to emphasize that besides
employment, attention is given to education and
training. None of the seven participating patients
withdrew from the course, which indicates that all
patients regarded the course as useful.

On the whole, the participants and course leaders
were positive about the course format. Participants
were less satisfied about the times at which the
course was held. Preference for course times seems
to be very personal, since patients’ dialysis and
work schedules differ. These findings highlight the
importance of flexibility in scheduling future
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courses. One could think of giving the intervention
to patients at the dialysis centre while they are on
dialysis, or adapting dialysis or work schedules in
cooperation with health care providers or employers.

Important elements within the course included
group discussion, giving examples of practice, and
didactic teaching. These elements were strategies to
broaden participants’ views on the available opportu-
nities and, in so doing, to promote positive beliefs.
This was endorsed by one of the patients, who stated
that the course gave insight into how ‘healthy’ you
still are, and what and how much you still can do.
We chose a group format instead of an individual
format, since peer modelling and peer support are
useful strategies to influence beliefs about illness,
treatment and self-efficacy. All participants held
positive attitudes towards the group element, and
indicated that they valued the opportunity to
exchange knowledge and experiences and had
learned from it. However, a group could inhibit
the expression of difficulties and emotions.
Consequently, it is important to create a trusted
atmosphere by means of an extensive introduction
around the group and occasionally putting partici-
pants together to work in smaller groups.

The course leaders indicated that there was a lot
of open discussion, cooperation and mutual interest,
and thought that it was important to increase these
opportunities in order to improve the group process
and, in turn, the learning process. This should be
done by increasing the number of patients to at least
eight. However, when working with larger groups it
is essential to have two main course leaders, so that
the process with respect to both content and the
group will be warranted.

The course leaders stress that more effort is
needed to include patients shortly after diagnosis, in
order to assist them during the early phase of the ill-
ness and to work preventatively. Moreover, research
suggests that interventions to change cognition
should focus on patients at an early stage of the ill-
ness (Petrie et al., 2002). The fact that various dis-
ciplines, and consequently knowledge, come
together in an early phase of the illness, can be seen
as a great advantage of the course. The topics
addressed within the course appeared to be relevant
to all the participants. However, one area for atten-
tion is how the information given is tailored to indi-
vidual preferences. The differences in these
preferences may be partly caused by the differences
in participants’ stages of illness and/or treatment.
Therefore, the amount of general information
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should be reduced and more time spent on explor-
ing and discussing individual needs for information:
this can be done throughout the course or by orga-
nizing separate question times. Furthermore, it was
suggested that more opportunities should be created
for partners to exchange experiences with respect to
how they deal with their partners’ illness. Partners
could work in separate groups occasionally, so that
they can talk about their experiences more freely.
Clark and Dunbar (2003) stress the importance of
taking into account family members’ experiences
and their own need for support.

The participants’ attitudes towards the exercises
were good, particularly the fatigue diary and action
plans. These exercises aimed to provide a frame-
work for ways to structure activities and make them
more accessible, thus lowering the threshold for
carrying them out and consequently promoting
patients’ belief in self-efficacy. Patients indicated
that these exercises meant they were more able to
divide their time and energy during the day, and one
patient stated that creating plans to reach goals gave
him peace of mind. However, some participants
encountered difficulties with the exercises: it is rec-
ommended that this problem should be tackled by
working in small groups, paying more attention to
discussion and giving more examples, so that par-
ticipants are able to relate to them better. In addi-
tion, patients’ self-observed results from the course
were encouraging.

The health care providers reported no unfavourable
consequences from their cooperation with the
course. Moreover, in the long run, health care
providers, especially social workers, might experi-
ence favourable consequences, since it can be
expected that an intervention of this kind prevents
problems, or anticipates problems, which social
workers normally encounter in their regular care.

Conclusion

The current study meets the emerging need for
research regarding development and evaluation of
self-regulatory based interventions aimed at
improving patient outcomes (Petrie et al., 2007) and
ESRD patients outcomes in particular (Griva et al.,
2009; Timmers et al., 2008). Further research is
needed to evaluate the actual effectiveness of the
course, both in the short-term and the long run. It
needs to ask whether the course leads to fewer
patients dropping out of the employment market

and results in increased feelings of autonomy.
Findings from this pilot study are encouraging and
suggest that an approach driven by theory in which
cognitive, emotional, behavioural, and contextual
aspects are integrated is promising. The mainte-
nance of paid employment and reintegration are
complex processes. A positive attitude, social sup-
port, as well as a belief in self-efficacy, are needed.
Many reintegration programmes use action plans by
which goals are reached in small steps, but for these
plans to be effective it is of great importance that
the patients themselves support these goals. They
should be autonomous rather than controlled. The
study revealed factors that are important for the
development and implementation of psychological
interventions in general, and identified challenges
for future interventions.
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