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Aim: This study explored the relationship between insulin use and patient activation (a person’s
internal readiness and capabilities to undertake health-promoting actions) in individuals with
type 2 diabetes mellitus and aimed to identify demographic, clinical and psychosocial factors
involved in patient activation.

Methods: In this cross-sectional study, baseline data from a Dutch nationwide study were
analyzed. Patient activation was assessed with the Patient Activation Measure 13. A linear
mixed model was used to take clustering into account.

Results: In total, 1,189 persons were included (310 of whom were on insulin), enrolled via 47
general practices and six hospitals. Their mean Patient Activation Measure 13 score was 59+12.
We found no association between insulin therapy and patient activation. In the multivariable analy-
sis, individuals with a better health status, very good or very poor social support (vs good social
support), individuals who felt they had greater control over their illness and those with a better
subjective understanding of their illness showed higher patient activation. Individuals with a lower
educational level and those who expected their illness to continue showed a lower activation level.
Conclusion: Patient activation does not differ between individuals with type 2 diabetes
mellitus on insulin therapy and those on other therapies.

Keywords: provider—patient communication, patient participation in health care, social support,
patient activation, insulin therapy, psychological aspects, self-management

Introduction
Over the past century, chronic diseases have emerged as the major health problem
worldwide.! Due to the differential requirements of chronic diseases compared to acute
diseases, health care systems are transforming and becoming more patient-centered.’
In these patient-centered health care systems, patients are expected to engage in their
own care; they are encouraged to take more responsibility, to obtain information on
their disease and to consciously choose between treatment options.>* Physicians also
need to coach their patients on how to become an effective participant in their own
disease management.'® To be in a position to effectively participate, patients need
adequate knowledge, motivation, skills and confidence.>® These prerequisites for
managing a health condition are captured by the concept “patient activation”. Patient
activation refers to one’s internal readiness and capabilities to undertake health-
promoting actions.’

Individuals with type 2 diabetes mellitus require sufficient knowledge, motivation,
skills and confidence to properly manage their disease — in other words, they need a
sufficient level of “activation”.
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There are four stages of patient activation.’ In the first
stage, the individual believes that an active role is important
for disease management. In the second stage, he or she has
the knowledge and the confidence to take action; in the third
stage, the patient actually takes action. Finally, in the fourth
stage, the patient is able to maintain adequate behavior, even
when under stress.**

Assuming a close relationship between patient activation
and self-care,*® the former could be of paramount importance
in improving diabetes care. A low level of patient activation is
not only associated with unhealthy behavior (eg, obesity) and
increased health care utilization (eg, emergency department
visits) in a broad group of patients but has also been linked
to the development of chronic diseases.*!° In individuals with
type 2 diabetes mellitus, a higher level of patient activation
is also associated with the proportion reaching their HbAlc
target level.® To achieve this HbAlc target, people may
need to change their lifestyle or take oral antihyperglycemic
agents. Both activities require a minimum level of activa-
tion. Eventually, 30% of the individuals with type 2 diabetes
mellitus will require insulin therapy.'' These individuals
also need to regularly monitor their blood glucose, to inject
insulin correctly, to adjust insulin dosages in accordance with
physical activity and carbohydrate intake and to be able to
manage and handle hypoglycemic symptoms. Therefore, one
could argue that individuals on insulin therapy might have
a higher level of activation. On the other hand, one could
also maintain that individuals on insulin therapy might in
fact be less activated, since they failed to achieve metabolic
control using lifestyle advice and antihyperglycemic agents
and, therefore, had to initiate insulin therapy.

Previous studies of patient activation in type 2 diabetes
mellitus demonstrated that a patient’s educational level,
disease knowledge, trust in the treating physician, participa-
tory decision making, social support from friends, physical
health status, blood pressure and cholesterol and glycemic
control were all positively associated with patient activation,
whereas a negative association was found for age, hospi-
talization, emergency department visits, depression, body
mass index (BMI) and macrovascular complications.>#%12-2!
Studies on insulin use have reported contradictory results: one
study found that individuals on insulin therapy had a lower
level of patient activation,'? whereas another study found
no association between patient activation and insulin use."

This study was undertaken to explore the relationship
between insulin use and patient activation in individuals
with type 2 diabetes mellitus and to identify other demo-
graphic, clinical and psychosocial factors involved in patient
activation.

Materials and methods

Study design

We analyzed baseline data from a longitudinal study that
assessed a structured diabetes consultation model.'* This
consultation model was developed by the Dutch Diabetes
Federation to facilitate person-centered diabetes care includ-
ing shared decision making.'* The Medical Ethical Research
Committee of the University Medical Center Utrecht
concluded that ethical approval was unnecessary since the
study did not fulfill the criteria for medical human scientific
research under Dutch legislation. All study procedures were
in accordance with the Declaration of Helsinki. All partici-
pants provided written informed consent.

Setting

Between November 2015 and February 2017, individuals
with diabetes mellitus were included from both primary care
(general practices) and secondary care facilities (hospital
outpatient clinics). The study was conducted in 47 general
practices and six hospitals throughout the Netherlands.

Participants

In the original study, adults with type 1 or type 2 diabetes
were included via participating general practices and out-
patient clinics. Eligible participants were Dutch-speaking
adults aged =18 years, who were capable of filling out ques-
tionnaires and mentally able to participate. There were no
exclusion criteria. For the purposes of this study, we included
all type 2 diabetes mellitus participants who completed the
baseline questionnaires and had a valid Patient Activation
Measure 13 (PAM-13) score available (explained in the “Data
collection and measures” section).

Data collection and measures
Participants were asked to complete questionnaires before
their annual conversation (structured by the diabetes con-
sultation model) took place. Patients were able to complete
questionnaires either online or on paper, based on their
personal preference. In this study, we used data from the
following questionnaires:

e The PAM-13, a 13-item measure that assesses patient
self-reported knowledge, skills and confidence in self-
management.®® Item scores range from 0 to 4, with
0 “not applicable”; 1 “strongly disagree”; 2 “disagree”;
3 “agree” and 4 “strongly agree”. A mean PAM-13
score is then transformed into a score ranging from 0
to 100, where higher scores represent higher activation.
PAM-13 scores were calculated according to the Insignia
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Health guidelines.'” Individuals who answered fewer

than seven questions were excluded, as were those who

answered all 13 questions with “I strongly disagree” or “I

strongly agree”. Subsequently, all individuals with a valid

PAM-13 score were assigned to one of the four stages of

activation, based on the Insignia Health guidelines.!>!¢

e The EuroQol 5D (EQ-5D), a generic health status ques-
tionnaire that covers mobility, self-care, daily activities,
pain/discomfort and anxiety/depression. All five items are
rated from no problems to severe problems, with a total
score ranging from —0.33 to 1.00; the lower the score,
the worse the health status.!”

e The Audit of Diabetes-Dependent Quality of Life
(ADDQoL) measures the impact and importance of
diabetes and its treatment on quality of life. The ques-
tionnaire consists of 19 questions for which an average
weighted impact is calculated, ranging from -9 to 3;
lower scores represent a negative influence of diabetes
on quality of life.'s

e The Brief Illness Perception Questionnaire (BIPQ) mea-
sures illness perceptions on the following eight dimen-
sions: 1) consequence, 2) timeline, 3) personal control,
4) treatment control, 5) identity, 6) illness concern,
7) coherence and 8) emotional representation. All dimen-
sions are rated on a 0—10 scale."

e The five-item Problem Areas In Diabetes scale (PAID-5),
a questionnaire on diabetes-related distress. Items are
rated from 0 (not a problem) to 4 (serious problem).
A total score of =8 may indicate severe diabetes-related
distress.?

e From the Summary of Diabetes Self-Care Activities
Measure (SDSCA), we only used the item that assesses
smoking status (Have you smoked a cigarette — even
one puff — during the past seven days?), which can be
answered with yes or no.?!

e To assess social support, we evaluated the answer to the
following statement: “People around me support me when
I have health-related problems” to which people could
reply: 1) strongly agree (ie, very good social support),
2) agree (ie, good social support), 3) disagree (ie, poor
social support) or 4) strongly disagree (ie, very poor social
support).

A study-specific questionnaire assessed sex, level of
education, diabetes duration, insulin use, alcohol use (yes/no
and daily number of alcoholic beverages) and diabetes-
related complications. Educational level was categorized
into the following three levels: low (no education, primary
school only or lower education), intermediate or high (higher
education or university). Macrovascular complications were

classified as being present when a patient had a history of
myocardial infarction, angina pectoris or stroke. Microvas-
cular complications were classified as being present when
a patient reported a history of kidney problems, tingling
and/or numbness of hands, legs or feet or diabetes-related
eye problems.

The following data were extracted from electronic medi-
cal files: age, type of diabetes, SBP, length, weight and most
recently measured HbA 1¢ and low-density lipoprotein (LDL)
cholesterol.

Analyses

To analyze differences between patients with and without
insulin therapy, we performed a Student’s -test for con-
tinuous normally distributed data, Mann—Whitney U test for
continuous non-normally distributed data and a chi-squared
test for categorical data. Because the exclusion of patients
with missing values can result in reduced statistical power
and can potentially lead to biased results, missing data were
handled with multiple imputations (five imputed data sets,
assuming missing data were at random).

Since patients’ answers and biomedical outcomes may
be correlated if they are treated within the same center
(either within a general practice or a hospital), the data have
a hierarchical two-level structure. Therefore, we used linear
mixed models with random intercepts for each center. All
explanatory variables were included as fixed effects. First, we
investigated the association between the PAM-13 score and
insulin use in a univariable analysis. For the multivariable
analyses, we included the following potential confounders
due to their known association with PAM-13: age, level of
education, presence of macrovascular complications, social
support, BMI, blood pressure, HbA lc, cholesterol, EQ-5D,
BIPQ and ADDQoL.*!>132227 We included the following
potential confounders from a clinical perspective: smoking
and alcohol use (since unhealthy behavior was associated
with low patient activation),’ diabetes duration (since patient
activation is not stable over time)? and PAID-5 (since we
hypothesized that individuals on insulin therapy could
experience greater diabetes-related distress, which might
influence patient activation).?” We did not include sex as a
confounder, because previous research did not identify dif-
ferences in patient activation between men and women with
type 2 diabetes mellitus.'> Assumptions of the model were
assessed using residual analyses.

To further scrutinize the differences between individuals
on insulin therapy and those on other therapies, we investi-
gated the differences between the two groups by including
interaction terms for insulin with all variables in the model.
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Data were analyzed using SPSS version 21.0 (IBM
Corporation, Armonk, NY, USA). A P-value of <0.05, or
in regression analyses a 95% CI of a 3 that does not include
zero, was considered statistically significant.

Results

Of the 1,487 participants, 1,367 were diagnosed with type 2
diabetes mellitus. Of them, 68 did not fill out the question-
naires; another 110 were excluded because they did not
provide a valid PAM-13 score: 33 participants answered
all questions with “strongly agree”, one person answered
all questions with “strongly disagree” and 77 individuals
answered less than seven questions. There were no sta-
tistically significant differences in age, BMI, SBP, LDL-
cholesterol or HbAlc between the 178 excluded and the
1,189 included participants (no other background variables
were available since not all excluded participants filled out
the questionnaires).

Before imputation, 2.5% of all values (both PAM-13
scores and confounders) were missing (at random) and were
distributed among 327 cases (27.5%). The PAM-13 had a
good internal consistency (Cronbach’s 0=0.827).

Table 1 shows the characteristics of the study population.
Insulin users were more often women, more often smokers,
but reported drinking alcohol less often. Cardiometabolic
control among insulin users was worse, and they reported
more diabetes-related complications. Moreover, diabetes and
its treatment had a bigger impact on their quality of life, their
health status was worse, they perceived diabetes as a more
serious threatening disease and had more diabetes-related
distress compared to people not on insulin therapy. However,
PAM-13 scores did not differ between the groups.

In the univariable analysis, there was no statistically
significant association between insulin use and PAM-13
score: B —0.76, 95% CI —2.35 to 0.82, P=0.346 (reference
category is “no insulin use”). Table 2 shows the results of the
multivariable analysis. As in the univariable analysis, there
was no statistically significant association between insulin
use and the PAM-13 score. A better health status (EQ-5D),
more perceived personal control (BIPQ personal control
dimension: “How much control do you feel you have over
your illness?””), more coherence (BIPQ coherence dimen-
sion: “How well do you feel you understand your illness?”)
and both very good and very poor social support (compared
to moderate support) were independently positively associ-
ated with patient activation. A low educational level and a
perceived longer duration of type 2 diabetes mellitus (BIPQ
timeline dimension: “How long do you think your illness will

continue?”’) were independently negatively associated with
the PAM-13 score. Residual analysis of this multivariable
two-level linear mixed model showed no deviation from
distributional assumptions and no heteroscedasticity.

In the stratified analysis, three out of the 22 tested inter-
actions with insulin were statistically significant. For the
EQ-5D, the main effect was a 4.37 increase in patient activa-
tion for a one-point increase in EQ-5D (P=0.014; Table 2),
while the relation between EQ-5D and patient activation for
those on insulin was lower than for the non-insulin users and
possibly negative (B interaction: —10.08, P=0.15).

The second statistically significant interaction was for
the BIPQ treatment control dimension (“How much do you
think your treatment can help your illness?”): f main effect:
0.26, P-value=0.144; 3 interaction: 0.88, P-value=0.048. This
implies that for those on insulin therapy, greater perceived
treatment control is more positively associated with patient
activation compared to those not on insulin therapy.

Finally, for social support, the P-value for the interaction
of insulin with very good social support was 0.011, with the
following estimated marginal means for patient activation:
59.42 for those using insulin and 62.57 for those not on
insulin (B main effect: 4.64; B interaction: —4.69).

Discussion
We explored the relationship between insulin use and patient
activation. We hypothesized that individuals with type 2
diabetes mellitus on insulin therapy could have either a higher
or a lower level of activation. However, in a large group of
people with type 2 diabetes mellitus, we found no difference
in patient activation between those individuals using or not
using insulin therapy. However, among insulin users, patient
activation was partly explained by different determinants.
The absence of an association between insulin therapy
and patient activation could be due to bias inherent in our
study design (explained in the “Strengths and limitations”
section) or could be truly absent. Since patient activation
reflects a person’s internal motivation and ability to engage in
health-promoting behavior, an external factor such as insulin
therapy may not alter a person’s knowledge, motivation,
skills and confidence;’ insulin therapy and patient activation
could therefore be unrelated.

Strengths and limitations

Unfortunately, we were not able to take insulin regimen
into account. Insulin regimens differ considerably in terms
of self-management demands.***! For example, an insulin
regimen consisting of one daily injection with long-acting
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Table | Characteristics of the study population showing differences between those on insulin therapy and those not on insulin therapy

All Insulin use No insulin use P-value
N=1,189 n=310 (26.1%) n=879 (73.9%)

Age (years), mean = SD 66x10 66+10 66+10 0.856
Sex: female, n (%) 490 (41.2) 145 (46.8) 345 (39.2) 0.021
Educational level: n (%) 0.150

Low 399 (33.6) 111 (35.8) 289 (32.9)

Middle 535 (45.0) 145 (46.8) 390 (44.4)

High 255 (18.9) 54 (17.4) 200 (22.8)
Smoking: yes, n (%) 172 (14.5) 58 (18.7) 114 (13.0) 0.016
Alcohol: yes, n (%) 560 (47.1) 117 (37.7) 443 (50.4) <0.001
Diabetes duration (years), median (IQR) 10 (1) 16 (12) 709) <0.001
Treatment in primary care, n (%) 1,043 (87.7) 174 (56.1) 869 (98.9) <0.001
Microvascular complications, n (%) 430 (36.2) 153 (49.4) 277 (31.5) <0.001
Macrovascular complications, n (%) 298 (25.1) 97 (31.3) 201 (22.9) 0.004
BMI (kg/m?), median (IQR) 29 (7) 30 (7) 29 (7) <0.001
SBP (mmHg), mean + SD 13717 139+19 136£16 0.009
HbAlc (%), mean £+ SD 7.0£1.0 7.7£11 6.8+0.7 <0.001
HbAlc (mmol/mol), mean + SD 53%11 6112 5048
LDL cholesterol (mmol/L), mean £ SD 2.4+0.9 2.410.9 2.4+0.9 0.760
PAM-13 score, mean + SD 59+12 58+12 59+12 0.258
PAM level, n (%) 0.639

| 175 (14.7) 51 (16.5) 124 (14.1)

2 266 (22.4) 73 (23.5) 193 (22.0)

3 561 (47.2) 139 (44.8) 422 (48.0)

4 187 (15.7) 47 (15.2) 140 (15.9)
EQ-5D, median (IQR) 0.84 (0.23) 0.81 (0.28) 0.84 (0.23) <0.001
BIPQ, mean + SD

I. Consequence 4.2+2.7 5.6+2.4 3.7+2.6 <0.001

2. Timeline 8.5+2.6 9.5+1.4 8.1+2.8 <0.001

3. Personal control 6.8+2.1 7.1x1.7 6.612.3 <0.001

4. Treatment control 74122 7.9+1.8 7.312.3 <0.001

5. Identity 3.6+2.6 5.0+2.5 3.1+25 <0.001

6. lliness concern 4.8+2.9 5.8+2.7 4.4+2.9 <0.001

7. Coherence 6.9+2.2 74%1.7 6.812.4 <0.001

8. Emotional representation 3.1+2.9 4.6£3.0 2.612.6 <0.001
ADDQol, median (IQR) —0.40 (1.17) —1.06 (1.64) —0.25 (0.84) <0.001
Social support, n (%) 0.579

Very good 285 (24.0) 74 (23.9) 211 (24.0)

Good 814 (68.5) 213 (68.4) 601 (68.4)

Poor 69 (5.8) 20 (6.5) 49 (5.6)

Very poor 21 (1.8) 3(1.0) 18 (2.0)
PAID-5, median (IQR) 4 (6) 6 (7) 3(5) <0.001

Abbreviations: ADDQol, Audit of Diabetes-Dependent Quality of Life; BIPQ, Brief lliness Perception Questionnaire; BMI, body mass index; EQ-5D, EuroQol 5D;
LDL, low-density lipoprotein; PAID, Problem Areas In Diabetes; PAM, Patient Activation Measure.

insulin hardly leads to hypoglycemic events and does not

require insulin dose adjustments for exercise or carbohydrate

intake. On the other hand, a basal-bolus regimen may require

a greater level of self-care: patients need to monitor their

glucose levels more closely, inject insulin four times daily,
handle hypoglycemic events and adjust insulin dosages based
on physical activity and carbohydrate intake. In addition,
no data on the duration of insulin therapy were available;
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Table 2 Multivariate analyses of factors associated with patient activation

B 95% ClI P-value

Insulin use 0.22 —1.53 to 1.97 0.809
Age (every year increase) —0.04 —0.12 t0 0.03 0.274
Educational level

Low -3.33 —5.13 to —1.54 <0.001

Middle -1.18 —2.86 to 0.40 0.166

High Ref. Ref.
Smoking —-0.35 —2.20 to 1.50 0.708
Alcohol —-0.40 —1.69 to 0.89 0.542
Diabetes duration (every year 0.05 —0.03 to 0.14 0.208
increase)
Macrovascular complications —-0.94 —2.40 to 0.52 0.206
BMI (every kg/m? increase) —-0.05 —0.18 to 0.07 0.401
SBP (every mmHg increase) -0.03 —0.07 to 0.02 0.232
HbAlc (every % increase) -0.22 —0.97 to 0.54 0.572
HbA I c (every mmol/mol increase) —-0.02 —0.09 to 0.05
LDL (every mmol/L increase) 0.04 —0.75 to0 0.83 0.919
EQ-5D (one unit increase) 437 0.90 to 7.85 0.014
BIPQ (one unit increase)

|. Consequence 0.02 —0.35 to 0.39 0916

2. Timeline -0.71 —1.00 to —0.42 <0.001

3. Personal control 0.38 0.03 to 0.73 0.033

4. Treatment control 0.26 —0.09 to 0.60 0.144

5. ldentity -0.02 —0.41 to0 0.37 0917

6. lliness concern —0.04 —0.36 t0 0.27 0.794

7. Coherence 1.27 0.92 to 1.62 <0.001

8. Emotional representation -0.16 —0.50 to0 0.18 0.362
ADDQol (every unit increase) 0.22 —0.58 to 1.02 0.586
Social support

Very good 4.64 3.12t0 6.16 <0.001

Good Ref. Ref.

Poor -1.00 —3.85to 1.84 0.488

Very poor 5.23 0.46 to 10.00 0.032
PAID (every unit increase) -0.13 —-0.37 to 0.11 0.299

Notes: Reference categories: macrovascular complications absent; alcohol: no; smoking: no; and insulin: no. Ref, reference category; 3, regression coefficient.
Abbreviations: ADDQol, Audit of Diabetes-Dependent Quality of Life; BIPQ, brief illness perception questionnaire; BMI, body mass index; EQ-5D, EuroQol 5D; LDL,
low-density lipoprotein; PAID, Problem Areas In Diabetes; PAM, Patient Activation Measure; LDL, low-density lipoprotein; Ref, reference.

patient activation might increase over time as an individual
becomes more comfortable with a new treatment.*? Patient
activation in chronically ill individuals is not stable over
time, but increases and decreases within individuals.?®
Unfortunately, time could not be taken into account in this
cross-sectional study, and due to the cross-sectional design
of our study, we can only speculate about causality.
Furthermore, the social support statement consisted
of a single question rather than a validated questionnaire.
Therefore, we cannot be sure that it adequately captures the

concept of “social support”. Finally, our largest regression
coefficient was 1.27, specifically for every unit increase
on the coherence domain of the BIPQ. This means that the
PAM-13 score covered a maximum possible difference of
12.7, when an individual improves from no understanding
to an optimal understanding of his or her diabetes.

Conversely, our large and representative sample can be
considered a strength of the study'* and the levels of patient
activation were comparable to other Dutch populations with
type 2 diabetes mellitus.>!32
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Comparison to literature and

interpretation

Comparable to this study, a previous study, performed among
1,615 primary care type 2 diabetes patients and conducted in
the Netherlands, found no association between patient activa-
tion and insulin use." In contrast, an Australian study found
that individuals on insulin therapy had a lower level of patient
activation.'? This study, however, performed a univariable
analysis in a subset of 1,853 patients with consistently low or
high patient activation over a period of 3 years. This might
have resulted in the selection of an unrepresentative group,
since patient activation in chronically ill individuals is not
stable over time.?®

We also analyzed which factors were associated with
patient activation. However, since this was not the primary
aim of the study, these results should be interpreted with
caution. A low level of activation was associated with a
more negative illness perception, both in our study popu-
lation and in another study.'® Our finding that people who
expected their illness to persist were less activated is quite
concerning, since a lower activation level might result in
worse health-related outcomes.® The need for adequate
patient education is emphasized by the finding that those
who believe they have greater control over their illness and
those who feel they have a better understanding of their ill-
ness, both showed a higher level of activation. Additional
analysis showed that, for individuals on insulin therapy, the
association between patient activation and perceived treat-
ment control was more positive when compared to those
not on insulin therapy. Compared to oral antihyperglycemic
agents, insulin lowers blood glucose levels more rapidly
after administration. Additionally, individuals on insulin
therapy are more likely to perform self-monitoring of blood
glucose. This may result in more direct feedback on their
physical and dietary habits and on their therapy compared to
people on oral antihyperglycemic agents. This in turn might
explain the differing association between patient activa-
tion and perceived treatment control we found. However,
the differences between those on insulin and those not on
insulin should be interpreted cautiously, since we performed
multiple comparisons and the P-values were only margin-
ally statistically significant.

Concordant with our findings, other studies also found
that individuals with a lower level of education are likely
to have a lower level of activation, and those with a better
health status are likely to be more activated.?*?’?® However,
the association between health status and patient activation

differed for those on insulin therapy compared to those not
on insulin therapy.

In this study, individuals with strong social support were
more activated than those with moderate social support, a
finding comparable to other studies.?*?® Curiously, those with
little social support were also more activated compared to
those with moderate support. Simply reasoning along the
lines “the more social support, the greater the patient acti-
vation” seems inadequate; individuals with very little social
support may need to be independent in multiple aspects of
life, eg, because they are living alone and, therefore, could
have a higher level of patient activation.* An additional
analysis suggested that the association between social support
and patient activation differs depending on insulin therapy.
This suggests that while insulin use plays no role in overall
patient activation, within individuals on insulin therapy
vs individuals not on insulin therapy, patient activation is
explained by different determinants.

Implications

Since illness perception and social support were associated
with patient activation, health care providers could explore
these factors when aiming to increase patient activation.
We found that patient activation is associated with contextual
factors. This finding supports the need for holistic patient-
centered diabetes care in which person-related factors and
patient preferences should be taken into account, in addition
to disease-related factors.'*3*33

Conclusion

Insulin use appears to play no role in the activation level of
patients with type 2 diabetes mellitus. This finding accords
with earlier research. Those with a better health status, very
good or very poor social support, those who felt they had
greater control over their illness and those who felt they
had a better understanding of their illness, all had a higher
activation level. Individuals with a lower educational level
and those who expected their illness to persist showed a
lower activation level. Compared to those on other therapies,
patient activation among those on insulin therapy was partly
explained by different determinants.
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