
INTRODUCTION
Enhancing self-management of health 
and disease is widely seen as a way to 
improve health outcomes, increase self-
control, and decrease healthcare costs. It 
involves patients being encouraged to take 
responsibility for their health and play an 
active role in managing the disease.1 The 
UK’s Department of Health defined self-
management as:

‘… the care taken by individuals towards 
their own health and wellbeing: it comprises 
the actions they take to lead a healthy 
lifestyle; to meet their social, emotional and 
psychological needs; to care for their long-
term condition; and to prevent further illness 
or accidents.’2

Implementing effective self-management 
support in routine health care has proven 
to be a challenge.3 Research shows that 
the effectiveness of self-management 
interventions depends on individual 
characteristics, such as self-efficacy and 
social support.4–8 However, rigorously 
evaluated interventions to personalise 
self-management support to these 
characteristics appear to be lacking. 

The Self-Management Screening 
questionnaire (SeMaS) assesses individual 
capabilities or barriers for self-management; 
it has been validated for patients with chronic 
diseases, such as diabetes mellitus, (risk of) 

cardiovascular diseases, asthma, or chronic 
obstructive pulmonary disease (COPD).9 
SeMaS assesses:

• perceived burden of disease

• self-efficacy;

• locus of control;

• social support;

• coping;

• anxiety; and 

• depression. 

To guide the type of support, it also 
contains items about computer skills, 
functioning in groups, and willingness to 
perform self-care. A 1-page graphic profile of 
the results is provided to support the patient 
and health professional in counselling on 
self-management and to make the results 
of SeMaS easy to use in daily practice 
(Figure 1).9 

Increasing patient activation (comprising 
knowledge about the chronic condition, the 
skills to cope with the condition, and the 
self-efficacy of the patient) is considered 
a positive outcome of self-management 
interventions.10 Both individual care plans 
and self-monitoring have shown to positively 
affect self-management and other (clinical) 
outcomes, such as medication adherence, 
for various conditions.11–13 A recent Cochrane 
Review showed that personalised care 
planning improves several indicators for 
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Abstract
Background
Self-management support is an important 
component of the clinical management of 
many chronic conditions. The validated Self-
Management Screening questionnaire (SeMaS) 
assesses individual characteristics that influence 
a patient’s ability to self-manage.

Aim
To assess the effect of providing personalised 
self-management support in clinical practice on 
patients’ activation and health-related behaviours.

Design and setting
A cluster randomised controlled trial was 
conducted in 15 primary care group practices in 
the south of the Netherlands. 

Method
After attending a dedicated self-management 
support training session, practice nurses in 
the intervention arm discussed the results of 
SeMaS with the patient at baseline, and tailored 
the self-management support. Participants 
completed a 13-item Patient Activation 
Measure (PAM-13) and validated lifestyle 
questionnaires at baseline and after 6 months. 
Data, including individual care plans, referrals 
to self-management interventions, self-
monitoring, and healthcare use, were extracted 
from patients’ medical records. Multilevel 
multiple regression was used to assess the 
effect on outcomes.

Results
The PAM-13 score did not differ significantly 
between the control (n = 348) and intervention 
(n = 296) arms at 6 months. In the intervention 
arm, 29.4% of the patients performed self-
monitoring, versus 15.2% in the control arm 
(effect size r = 0.9, P = 0.01). In the per protocol 
analysis (control n = 348; intervention n = 136), 
the effect of the intervention was significant on 
the number of individual care plans (effect size 
r = 1.3, P = 0.04) and on self-monitoring (effect 
size r = 1.0, P = 0.01).

Conclusion
This study showed that discussing SeMaS and 
offering tailored support did not affect patient 
activation or lifestyle, but did stimulate patients to 
self-monitor and use individual care plans.
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people with long-term conditions, such 
as glycated haemoglobin, systolic blood 
pressure, self-efficacy, and the ability to carry 
out self-care activities.14 Furthermore, in 
many cases, stimulating self-management 
aims to change the patient’s lifestyle for the 
better. 

In the study presented here, the effect 
of providing personalised self-management 
support using SeMaS was assessed with 
regard to patient activation, health-related 
behaviours, and individual care plans in 
primary care patients with a chronic disease. 

METHOD
A two-arm cluster randomised controlled 
trial (RCT) was conducted, as described in 
the study protocol and registered in the 
Netherlands National Trial Register 
(reference number: NTR3960).15 More details 
on the method are available from the authors. 
Parallel to the RCT a process evaluation 
was performed including interviews with 
practices nurses, which are reported on 
separately.

Setting
The study was performed in 15 group 
practices of the primary care cooperative 
De Ondernemende Huisarts (DOH) in the 
south of the Netherlands. DOH provides 
programmatic multidisciplinary care to 
110 000 patients with chronic diseases. One 
author randomised the practices as clusters 
to the control (n = 8) or intervention (n = 7) 
arm using a two-block randomisation list.15 

Patients
Adults with at least one chronic condition 
(diabetes mellitus, [risk of] cardiovascular 
diseases, asthma, or COPD) and a planned 
consultation with the practice nurse in the 
inclusion period (January 2013 to July 2013) 
were eligible to participate in the study. 
Patients were sampled from the practice 
nurses’ agenda using a systematic method 
to avoid selection bias. One practice did not 
plan ahead so patients were systematically 
sampled from a list of dates when they 
received the call to visit the laboratory for 
annual or quarterly blood tests (for example 
blood glucose); these patients subsequently 
had to make an appointment with the 
practice nurse. 

Following power calculations, 50 patients 
per group practice were recruited at 
baseline.15 Anticipating a 30% response rate 
and a 33% attrition rate, 150 patients per 
practice were invited to participate. Based 
on the number of included patients after 
3 months, 100 additional patients were 
invited from one control (n = 50) and one 
intervention practice (n = 50). 

Intervention
The intervention consisted of the practice 
nurse acknowledging the patient’s SeMaS 
results in the planned consultation with 
the patient, and providing subsequent 
personalised self-management support 
based on their SeMaS profile, using the 
support options of the care group as 
appropriate (the care group offered several 
internet-based support programmes, 
educational group meetings, and physical 
activity groups). The intervention was 
hypothesised to affect patient activation 
and health-related behaviour, as shown in 
the logic model (available from the authors 
on request) and the study protocol.15 Two 
authors together provided one 2-hour group 
training session to the practice nurses and 
GPs on: 

• information about the constructs in 
SeMaS;

• how to interpret and discuss results with 
the patient; and 

How this fits in
The effect of self-management support 
depends on individual characteristics but 
many self-management interventions 
follow a ‘one-size-fits-all’ principle. By 
discussing results of the validated Self-
Management Screening questionnaire 
(SeMaS) with the patient, healthcare 
providers can provide personalised support. 
This study showed that, although applying 
SeMaS did not have a positive effect on 
patient activation or patients’ lifestyle, it 
did result in more patients self-monitoring 
and using their individual care plans. 
This is the first study applying a barrier 
analysis in order to provide personalised 
self-management support with promising 
results.

Figure 1. Example of a SeMaS profile.
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• role play.

GPs were involved in the training to make 
sure that they were informed about the 
project and to ensure their involvement and 
commitment.

A paper-based manual contained 
instructions for health professionals on 
personalised self-management support and 
how to cope with possible barriers.9,15 Of the 
two authors who conducted the training, one 
is a researcher with expertise on SeMaS 
and the other trainer is a psychologist with 
expertise on training in behavioural change 
methods.16 To provide additional support, 
the author with expertise in SeMaS visited 
intervention practices shortly after starting 
the study to ensure that practice nurses 
understood the information and were able 
to work with SeMaS in their consultations. 
This author was available to answer nurses’ 
questions during the study.

The research team visualised the results 
from each SeMaS baseline questionnaire 
as an automatically generated profile (two 
versions) (Figure 1), and mailed these 
to the practice nurse. The professional 
version contained the profile and tailored 
instructions; the patient version contained 
a neutral explanation of the profile with 
tailored instructions how to address 
barriers found. The practice nurses were 
instructed to: 

• discuss the profiles with the patient; and 

• use the manual where necessary to 
address the profile in a personalised self-
management support dialogue.

In order to check intervention fidelity, 
1 week after the planned consultation, 
patients were asked whether SeMaS was 
discussed with them during the consultation. 
The per protocol analysis is based on data 
from patients reporting that SeMaS was 
discussed.

Outcomes
Questionnaires. Patients were invited 
to participate in the study by mail, 
approximately 4 weeks before their planned 
consultation; along with the invitation, they 
were sent an informed consent form and the 
baseline questionnaire. Participants received 
the final questionnaire 6 months after the 
consultation.

The baseline and final questionnaires 
comprised the following: 

• SeMaS questionnaire; 

• 13-item Patient Activation Measure (PAM-
13);

• Short Test of Functional Health Literacy in 
Adults;

• Rapid Assessment of Physical Activity; 

• Rapid Eating Assessment for Participants 
— short; and 

• smoking status assessment.10,17–21

PAM-13 was the primary outcome 
measure; it measures patient activation, 
with subdomains covering knowledge, skills, 
and self-efficacy.10 SeMaS consists of 27 
items and covers the domains outlined 
in the introduction.9 An overview of the 
questionnaires is available from the authors 
on request.

Medical record data. Data were extracted 
from patients’ electronic medical records by 
the care group’s data management team, 
using standard extraction procedures. The 
coded dataset was provided to the research 
team. The conditions were assessed 
according to:

• their International Classification of 
Primary Care codes; 

• the number of documented individual care 
plans; 

• the number of patients performing clinical 
self-monitoring (weight, blood pressure, 
and glucose levels);

• the number of referrals to self-
management interventions (group 
courses, internet coaches, and informative 
websites, either registered in the 
consultation report or as a referral); and 

• the number of consultations in general 
practice during the study period. 

A keyword search was used to code the 
consultation notes for referrals to self-
management interventions.

Data analysis
Analyses, performed with SPSS software 
(version 20), are described in detail in the 
study protocol.15 A multivariate, multilevel 
linear regression model was used to assess 
the difference in PAM-13 scores, exercise, 
nutrition, and the number of consultations 
and referrals between the intervention and 
control arms at 6 months, when controlled 
for baseline scores. The covariates were 
controlled for:

• age; 

• sex;

• chronic condition; 

• social support; 

• diagnosis of depression; and 
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• health literacy. 

Generalised linear models were used 
for the dichotomous outcomes of smoking, 
individual care plans, and self-monitoring. 

Per protocol analyses were also performed; 
the data from all participants in the control 
group, plus those in the intervention group 
who reported that SeMaS was discussed 
during their planned consultation, were used. 
For the pre-specified subgroup analysis, the 
score on each SeMaS dimension was divided 
into three levels: 

• less favourable for self-management;

• moderately favourable for self-
management; or 

• highly favourable for self-management.

A description of the analysis, together 
with the results of it, are available from the 
authors.

The multiple imputation procedure was 
used to check whether missing values 
influenced the results of the primary 
analysis.22 Five datasets were generated 

using predictive mean matching methods 
under the missing at-random assumptions.

RESULTS
Baseline characteristics
In total, 763 patients were included in the 
study, of which 117 were lost to follow-
up (Figure 2). Table 1 shows the patients’ 
characteristics. PAM-13 scores were 
calculated on a scale of 0–100; the average 
baseline score for the control group was 
59.1 (standard deviation [SD] 14.5) versus 
59.5 (SD 16.1) for the intervention arm. 

Table 2 shows the characteristics of the 
total and SeMaS subgroups by primary 
outcome (PAM-13 score at follow-up: 59.7 
[SD 15.4] for the control group and 60.7 
[SD 15.5] for the intervention arm) and by 
secondary outcomes (nutrition, exercise, 
smoking, individual care plans, clinical self-
monitoring, number of consultations, and 
referrals to interventions).

Primary outcomes
The results of the primary analysis are 

Assessed for eligibility
(n = 2341)

Included in study
(n = 763)

Allocated to intervention (n = 359) Allocated to control (n = 404) 

Analysed (n = 298) 
•  Excluded from analysis: n = 2
 — mix-up of questionnaires 
 between marital couple
•  Included in per protocol
 analysis: n = 136

Analysed (n = 348) 
•  Excluded from analysis: n = 0
•  Included in per protocol
 analysis: n = 348

Allocation at
practice level

Follow-up

Analysis

Excluded (n = 1578)
•  Declined to participate (n = 160)
•  Did not respond to invitation (n = 1418)

Lost to follow-up (n = 61) 
Reason: Did not return
questionnaire after 6 months

Lost to follow-up (n = 56) 
Reason: Did not return
questionnaire after 6 months

Figure 2. Trial flowchart.
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shown in Table 3. The PAM-13 score at 
follow-up did not differ significantly between 
the control (n = 348) and intervention 
(n = 296) arms (effect size r = 0.6, 95% 
confidence interval = –1.9 to 3.1; P = 0.59). 
Intra-class correlation was 0.001. The 
covariates of health literacy (effect size 
r = –0.9, P<0.001) and education (effect 
size r = 0.8, P = 0.006) showed a significant 
association with the PAM-13 score data 
not shown. Pooled analysis of the multiple 
imputed dataset showed similar results 
(data not shown). 

Secondary outcomes
The intervention was found to have no effect 
on exercise, nutrition, or smoking (Table 3). 
Being female (P = 0.001) and having higher 
education (P = 0.012) were associated with 
healthier nutrition habits (data on covariates 
not shown). Other covariates did not show 
associations with exercise or nutrition.

The percentage of participants performing 
clinical self-monitoring was significantly 
higher in the intervention group than in 
the control group: 29.4% versus 15.2% 
respectively (effect size r = 0.9, P = 0.011) 
(Table 2). No effect was found relating to 
the number of documented individual care 
plans or self-management interventions 
offered.

Per protocol analysis
Of the intervention group (n = 296), 

Table 1. Participants’ baseline characteristics
 Control Intervention

Total  348 296

 Male 182 161

Mean age, years (SD) 65.4 (10.3) 66.2 (10.7)

Education, n (%)  

 Low 118 (33.9)  98 (33.1)  

 Middle 121 (34.8)   105 (35.5)

 High  100 (28.7) 75 (25.3)  

 Other 5 (1.4) 8 (2.7)

 Missing 4 (1.1) 10 (3.4)

Chronic condition, n (%)  

 Cardiovasculara 200 (57.5) 164 (55.4)

 Diabetes mellitus 124 (35.6) 103 (34.8)

 Asthma/COPD 56 (16.1) 37 (12.5)

 Depression 18 (5.2) 12 (4.1)

 Anxiety 10 (2.9) 4 (1.4)

 Missing data  16 (4.6) 24 (8.1)

SeMaS, n (%)  

 Low  9 (2.6) 12 (4.1)

 Moderate  132 (37.9) 101 (34.1)

 High  148 (42.5) 127 (42.9)

 Missing 59 (17.0) 56 (18.9)

PAM-13 score, mean (SD) 59.1 (14.5)  59.5 (16.1)

aPatients with registered (risk of) cardiovascular disease, without diabetes mellitus. COPD = chronic obstructive 

pulmonary disease. PAM-13 = 13-item Patient Activation Measure. SD = standard deviation. SeMaS = Self-

Management Screening.

Table 2. Total and SeMaS subgroup characteristics, by primary and secondary outcomes

 Control Intervention

  SeMaS subgroup  SeMaS subgroup

 Total Higha Moderateb Lowc Total Higha Moderateb Lowc

Patient, n 348 148 132 9 296 127 101 12

PAM-13 score at 59.7 (15.4) 61.8 (13.8) 58.8 (15.2) 57.4 (11.0) 60.7 (15.5) 63.6 (15.5) 59.9 (15.1) 49.4 (10.6) 
follow-up, mean (SD)

Lifestyle baseline

 Nutrition, mean (SD)d 27.9 (3.9) 28.3 (3.6) 27.7 (4.0) 27.4 (6.4) 27.2 (4.3) 27.8 (4.1) 26.6 (4.4) 26.3 (4.6)

 Exercise, mean (SD)e 4.9 (1.8) 5.0 (1.7) 4.8 (1.9) 5.0 (1.5) 5.0 (1.8) 5.1 (1.7) 5.1 (1.6) 5.3 (1.9)

 Smoking, % yes 13.2 6.8 18.9 11.1 9.1 7.1 8.9 8.3

Aspects of care, as measured during research period (6 months)

 Individual care plans, % yes 27.6 26.4 28.0 22.2 47.0 44.1 53.5 41.7

 Clinical self-monitoring, % yesf 15.2 16.9 15.2 11.1 29.4 27.6 30.7 66.7

 Number of consultations, 4.6 (3.7) 4.3 (3.1) 4.7 (3.9) 5.7 (5.8) 4.0 (3.1) 3.9 (3.0) 4.2 (2.9) 5.2 (3.4) 
  mean (SD)

 Referrals to interventions,  2.6 0.7 3.8 0.0 3.7 2.4 4.0 8.3  

aHigh: patients who are ready for self-management. bModerate: patients who can undertake self-management with minor barriers. cLow: patients with severe barriers to self-

management. dNutrition: scored 13–41; higher score equates to healthier food habits. eExercise: scored 1–7; 1 = sedentary; 7 = active. fClinical self-monitoring includes monitoring of 

weight, glucose, and blood-pressure. PAM-13 = 13-item Patient Activation Measure. SD = standard deviation. SeMaS = Self-Management Screening.
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136 patients reported that SeMaS was 
discussed and 96 stated it was not; data 
were missing for 64 members of this group. 
The per protocol analysis showed no effect 
on the PAM-13 score (effect size r = 0.7, 
P = 0.61), as shown in Table 4, but the 
effect of the intervention was significant on 
the number of individual care plans (effect 
size r = 1.3, P = 0.04) and on clinical self-
monitoring (effect size r = 1.0, P = 0.01).

DISCUSSION
Summary
In this cluster RCT, a tool for personalising 
self-management support in patients 
with chronic disease was tested. Of the 
secondary outcomes, the intervention 
showed a positive effect on the percentage 

of patients performing self-monitoring 
(primary analysis and per protocol analysis) 
and on the number of individual care plans 
(per protocol analysis). The intervention 
showed no effect on the primary outcome 
of patient activation.

Strengths and limitations 
A strength of this cluster RCT is its closeness 
to daily practice, as the intervention was 
integrated into normal processes as much 
as possible. This enhances its relevance 
to decision makers as application in 
daily practice proved feasible. However, a 
number of limitations may be noted. 

The response rate on the invitation for 
the study was 30%. It was not possible to 
perform a non-responder analysis, as no 
data were available. 

In addition, having been discussed with 
the patients during their consultation, 
SeMaS was expected to have an effect on 
the support offered by the practice nurse, 
who could personalise it according to the 
patient’s SeMaS results. This support could 
contain the self-management interventions 
offered by the care group, as well as the 
support the practice nurse can offer; that is, 
education/psychoeducation on how to cope 
with barriers, providing information about 
the condition, lifestyle, self-monitoring, 
and composing an individual care plan. 
The self-management interventions were 
expected to contribute to the effect of 
SeMaS. However, they were only used in 
a small subset of patients, and some of 
the support interventions were unavailable. 
This hindered practice nurses’ support 
options and may have reduced the positive 
outcomes.

Finally, approximately one-third of 
patients in the intervention group reported 
that SeMaS was not discussed in their 
consultation. In evaluative interviews 
practice nurses gave several reasons 
why SeMaS had not been discussed: they 
sometimes received the SeMaS profile 
after the consultation had taken place, 
forgot to discuss the profile, or used the 
results implicitly in their consultation (N 
Eikelenboom et al, unpublished data, 
2016). Also, if no barriers were present, 
the practice nurse may not have spent 
much time on discussing SeMaS, but 
used the time to discuss other subjects. 
Practice nurses experienced time pressure; 
discussing SeMaS took extra time and they 
expressed that there was a lot to discuss, 
including test results. Patients may not have 
recalled this when filling in this question. In 
addition, data regarding the discussion on 
SeMaS in the consultation with the practice 

Table 3. Results of the regression models for the primary and 
secondary outcomes

Variable Effect size, r SE  t P-value 95% CI

Baseline PAM-13 score 0.6 0.0 – 0.00 0.5 to 0.6

Intervention 0.6 1.1 0.6 0.59 –1.9 to 3.1

Intervention (pooled) 0.9 1.2 0.7 0.48 –1.5 to 3.3

Lifestyle

 Nutrition 0.1 0.3 0.5 0.64 –0.4 to 0.7

 Exercise  –0.1 0.1 –0.5 0.64 –0.3 to 0.2

 Smoking 0.1 0.4 0.2 0.82 –0.6 to 0.8

Aspects of care

 Individual care plans 1.1 0.6 1.7 0.09 –0.2 to 2.3

 Clinical self-monitoringa 0.9 0.4 2.6 0.01 0.2 to 1.7

 Number of consultations –0.7 0.5 –1.3 0.20 –1.7 to 0.4

 Referrals to interventions 0.2 0.4 0.5 0.61 –0.6 to 0.9

aClinical self-monitoring includes monitoring of weight, glucose, and blood pressure. Intra-class correlation = 0.001. 

PAM-13 = 13-item Patient Activation Measure.  SE = standard error.

Table 4. Results of the per protocol analysis, by primary and 
secondary outcomes

 Variable Effect size, r SE  t P-value 95% CI

PAM-13 score 0.7 1.3 0.5 0.61 –1.9 to 3.3

Lifestyle

 Nutrition 0.3 0.3 0.8 0.40 –0.4 to 1.0

 Exercise  –0.1 0.2 –0.7 0.46 –0.5 to 0.2

 Smoking 0.1 0.5 0.2 0.86 –0.9 to 1.1

Aspects of care

 Individual care plans 1.3 0.6 2.1 0.04 0.1 to 2.5

 Clinical self-monitoringa 1.0 0.4 2.6 0.01 0.2 to 1.8

 Number of consultations –0.6 0.5 –1.0 0.33 –1.7 to 0.6

 Referrals to interventions 0.2 0.5 0.4 0.71 –0.8 to 1.1

aClinical self-monitoring includes monitoring of weight, glucose, and blood pressure. PAM-13 = 13-item Patient 

Activation Measure.  SE = standard error.
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nurse were missing on this item for 21.6% 
of patients in the intervention group. 

Comparison with existing literature
The broad definition of self-management 
implies that such activities and support 
may vary to a large extent.2 In addition, not 
all aspects are easily supported by practice 
nurses; psychological needs, for example, 
will likely lie outside of their expertise. It 
is possible that the variety of aspects of 
self-management and the limited support 
practice nurses can offer contributed to the 
results of this study that were not statistically 
significant. The practice nurses in this study 
were instructed to help patients overcome 
barriers, mainly regarding locus of control 
and coping; these factors are important, but 
not easily changed in a 6-month period. In 
addition, the nurses’ training may have been 
insufficient to address the barriers; this may 
have hindered positive findings. Training 
comprised a 2-hour group session and a 
follow-up visit. More intensive and in-depth 
training, with for instance coaching on the 
job or feedback moments after patients’ 
visits, could strengthen practice nurses’ 
abilities to overcome barriers effectively. 

As described in a recent Cochrane 
Review, the effects of personalised care 
planning were positive on several outcomes, 
although these effects were not large.14 
The effects tended to be larger when the 
programme was more intense, or the 
patient had more contact with their practice 
nurse. As SeMaS was used in routine care 
in the study presented here, but did not 
form an intensive programme, its intensity 
may have been too low. On the other hand, 
however, the per protocol analysis in this 
study showed a statistically significant 
difference between the intervention and 
control arms with regard to the number 
of individual care plans, despite the fact 

that individual care plans are still in the 
implementation phase in this care group. 

Self-monitoring is traditionally 
considered to be an aspect of self-
management, whereas patient activation 
and healthy lifestyles have only been linked 
to self-management more recently. By self-
monitoring, patients can keep check on their 
chronic condition and experience the effect 
of their behaviour on clinical outcomes.13,23,24 
Self-monitoring can also increase self-
efficacy for health-related behaviour.25 This 
trial, which had a heterogeneous study 
population, showed a significant effect on 
self-monitoring. Apparently, this aspect 
of self-management support is common 
and easily implemented in daily practice, 
and there is potential for improvement in 
primary care. Given the positive findings 
in this study, the concept and potential 
of personalised self-management support 
seems promising.

Implications for research and practice
Based on this study’s positive findings, 
SeMaS may be a useful tool to progress the 
personalisation of care and support in daily 
practice. The following could enhance the 
positive effects of this intervention: 

• targeted use of SeMaS for patients whose 
self-management may be hindered by 
one or more barriers;

• more intensive and more in-depth training 
for healthcare providers, resulting in 
improved skills to successfully tackle 
those barriers and provide personalised 
support by creating differentiated 
individual care plans, stimulating 
self-monitoring, and using available 
interventions when appropriate. 

Further research is recommended before 
these are implemented in daily practice.
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