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Abstract

Background: Rising prevalence of type 2 diabetes (T2D), also among younger adults, constitutes a growing public
health challenge. According to the person-centred Chronic Care Model, proactive care and self-management
support in combination with community resources enhance quality of healthcare and health outcomes for patients
with T2D. However, research is scarce concerning the importance of person-centred care and community resources
for such outcomes as empowerment, and the relative impact of various patient support sources for empowerment
is not known. Moreover, little is known about the association of age with these variables in this patient-group. This
study, carried out among patients with T2D, examined in three age-groups (27-54, 55-64 and 65-75 years) whether
person-centred care and diabetes-related social support, including community support and possibilities to influence
community health issues, are associated with patient empowerment, when considering possible confounding
factors, such as other quality of care indicators and psychosocial wellbeing. We also explored age differentials in
empowerment and in the proposed correlates of empowerment.

Method: Individuals from a register-based sample with T2D participated in a cross-sectional survey (participation
56%, n = 2866). Data were analysed by descriptive statistics and multivariate logistic regression analyses.
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Results: Respondents in the youngest age-group were more likely to have low empowerment scores, less
continuity of care, and lower wellbeing than the other age-groups, and to perceive less social support, but a higher
level of person-centred care than the oldest group. Community support, including possibilities to influence
community health issues, was independently and consistently associated with high empowerment in all three age-
groups, as was person-centred care in the two older age-groups. Community support was the social support
variable with the strongest association with empowerment across age-groups. Moreover, vitality was positively and
diabetes-related distress negatively associated with high empowerment in all age-groups, whereas continuity of
care, i.e. having a family/regular nurse, was independently associated in the youngest age-group only.

Conclusion: Person-centred care and community support, including possibilities to influence community health
issues, supports empowerment among adults with T2D. Findings suggest that age is related to most correlates of
empowerment, and that younger adults with T2D have specific healthcare needs.

Keywords: Type 2 diabetes, T2D, Empowerment, Quality of care, Chronic care model, PACIC

Introduction

The rising prevalence of type 2 diabetes (T2D) has been
described as a pandemic, and thus a growing public health
challenge worldwide [1]. In 2017, about 425 million adults
in the age range between 20 and 79 years had diabetes,
and the number is expected to rise to 629 million adults
by 2045 [2]. T2D is most common in older adults — and,
for example in Finland, the prevalence of diabetes among
older adults (= 65 years) nearly tripled in the years from
2000 to 2015 [3]. Nevertheless, it is increasingly common
also among younger adults [1, 4] and studies, moreover,
suggest that the disease course might be more severe and
the level of psychosocial distress higher in this age group
[5-7]. The main targets in the management of T2D are a
good quality of life, mental well-being and achieving and
maintaining recommended levels of metabolic control, in
order to reduce complications. The main means to reach
metabolic control rely on healthy lifestyle choices and dis-
ease self-management, including medication, if needed,
and effective strategies for coping with stress [8]. People
with T2D have to manage their own health in daily life
and studies show that their own perception of their com-
petence or self-efficacy to do this is associated with better
self-management and outcomes of care [9-11]. Accord-
ingly, there is a need for reorienting primary healthcare
towards self-management support with a focus on self-
efficacy or patient empowerment [12, 13]. Primary health-
care faces great challenges in meeting the needs of the
growing number of people with T2D. Moreover, higher
prevalence among younger adults implies that patient age
increasingly needs to be considered when tailoring health-
care services and support programs [5, 7]. However, there
is still limited knowledge about the influence of age on
diabetes-related variables.

New models of service delivery, different from the re-
active acute-oriented care, have been advocated and initi-
ated in primary healthcare to improve quality of chronic
illness care. One highly recognized and recommended

model to improve quality of diabetes care is the Chronic
Care Model (CCM) [14-16]. CCM strongly emphasizes
person-centredness and self-management support — in-
cluding collaborative goal setting, problem solving and
follow-up. According to the model, an informed, empow-
ered patient and a prepared, proactive multidisciplinary
care team are vital elements of high-quality care [14, 17].
Overall, the evidence concerning the potential of the
CCM to improve outcomes of care is growing [15, 18—20].
However, far less is known about process outcomes of
CCM-concordant care, such as self-efficacy for disease
management and perceived social support — knowledge,
which would be needed for further improvements in care
processes [15].

Patient empowerment has in recent years been pro-
posed as an important quality indicator in its own right
in evaluating both healthcare processes and outcomes as
concerns chronic conditions such as T2D [13, 21].
Patient empowerment definitions mostly focus on the
(inherent) capacity of patients to be responsible for their
own health, to make decisions about their health and
behaviour, and to gain (greater) control over life-
circumstances that relate to health [13, 22, 23]. Em-
powerment is one of the key principles in health promo-
tion according to WHO [24] and in that context it is
emphasized that people should be able to bring about
changes, not only as relates to their personal behaviour,
but also with regard to their social environments and
the organizations that affect their lives [25, 26].

Today, there is some evidence that perceived quality of
chronic illness care (CCM-concordant person-centred
care) and perceived social support are independently
and positively associated with empowerment among pa-
tients with T2D [21]. However, the relative importance
of different support sources, and, most notably, commu-
nity support, to patient empowerment is not known.
The CCM proposes that community resources, in
addition to healthcare personnel’s self-management
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support, may enhance care [14, 20, 27, 28]. Still, few
studies have addressed the community resource compo-
nent of CCM [15]. Moreover, there is a lack of studies
that include diabetes patients’ possibilities to influence
health and life quality issues in the community, i.e. the
opportunity to make a positive impact in the community
— an important aspect of the process of empowerment
according to the WHO definition [25, 26].

Given the limited knowledge about the association of
age with diabetes patients’ perceptions of quality of care,
with patient-reported outcomes such as empowerment,
and with other important diabetes-related life-contextual
factors, we set out to explore this in a Finnish context.
Moreover, to our knowledge, earlier studies have not ex-
amined whether there are age-related differences with
respect to correlates of empowerment among patients
with T2D. Besides person-centred care and various so-
cial support sources we included other quality of care
(continuity of care, diabetes counselling), psychosocial
and background variables, which may be associated with
patient empowerment [21].

Thus, the aim of this study, in a Finnish register-based
sample of patients with T2D, was to develop further the
understanding of chronic illness care and empowerment
in diabetes care by:

Firstly, in three age-groups (27-54, 55—64 and 65-75
years) exploring age differentials in patient empower-
ment, perceptions of quality of care, diabetes-related so-
cial support and psychosocial wellbeing; and, secondly,
examining in the three age-groups whether person-
centred care and diabetes-related social support, includ-
ing community support and possibilities to influence
community health issues, are associated with patient
empowerment, when controlling for background and
possible confounding factors (i.e. other quality of care
indicators, psychosocial wellbeing).

Methods

Design and setting/ data collection

Data was collected through a mail survey in 2011. The
study is part of a larger study of quality of care in T2D
in five municipalities in Southern and Central Finland
(the ‘Good Diabetes Care’ -Study). The sample was
drawn from a nationwide register of all persons with en-
titlement to a special reimbursement for medicines used
in the treatment of T2D, kept by the Social Insurance
Institution of Finland (SII). SII is a government agency
in charge of settling benefits under national social secur-
ity programs.

In all, 7575 persons fulfilled the inclusion criteria, in-
cluding having entitlement to a special reimbursement
for medicines used in the treatment of T2D, born in
1936-1991 (20-75years), and Finnish as native lan-
guage, as well as one of the five study municipalities as
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place of residence [7]. Among these, a sample of 5167
persons was collected from the register based on a
power-analysis, i.e., all persons with T2D from the 3
small municipalities (in order to make it possible to
carry out comparisons between municipalities for other
research questions in the Good Diabetes Care -Study)
and 2000 randomly from each of the two larger munici-
palities. In this sample, there were 2962 (57%) men and
2205 women (43%), which corresponded to sex rates in
the total population of patients with T2D in the five
study municipalities.

The questionnaire was mailed to respondents in
September 2011 by the SII with a reply-paid envelope
addressed directly to the research institute. In October, a
reminder to non-respondents was sent out, and another
reminder with a new copy of the questionnaire in
November. The Ethical Committee of the Hjelt Insti-
tute, University of Helsinki, and the SII approved the
study.

Measures

Outcome variable

We used the short form of the Diabetes-Empowerment
Scale (DES-SF) as the outcome variable. It is an 8-item
validated measure that assesses overall diabetes-related
psychosocial self-efficacy, including assessing need for
change, developing a plan, overcoming barriers, asking
for support, supporting oneself, coping with emotion,
motivating oneself and making diabetes care choices ap-
propriate for one’s priorities and circumstances [29, 30].
The items take the form “In general I believe that I...”
and are answered on a 5-point scale ranging from
‘strongly disagree’ to ‘strongly agree’, with a Cronbach’s
alpha reliability of 0.86 in our data. We dichotomized
the scale by the median.

Main independent variables

We measured person-centred care with the Patient As-
sessment of Chronic Illness Care, i.e., PACIC scale — a
quality of chronic illness care indicator — which has been
developed to evaluate CCM-concordant care from pa-
tients’ perspective [31] and advocated as a patient-
reported measure of person-centred coordinated care
[32]. It is a 20-item validated measure, comprising five
subscales: patient activation, decision support, goal set-
ting, problem solving and coordination/follow-up. An
example item is: “I was asked for my ideas when we
made a treatment plan”. Earlier studies have proposed
the use of the PACIC total score as an overall experience
of chronic illness care [33-35]. The Finnish validated
version of the PACIC scale [36] uses an extended 12-
months’ time frame, giving patients a possibility to base
their responses on a longer period of care. Each item on
the measure is rated on a five-point scale (from ‘almost
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never’ to ‘almost always’). The overall PACIC score is an
average across all 20 items. Higher scores indicate higher
quality of care. The Cronbach’s alpha in our sample was
0.94 for the total scale.

To measure Diabetes-related social support and possi-
bilities to influence community health issues we used the
12-item measure by Toljamo [37] assessing diabetes-
related help and support received from relatives, friends
and health care personnel on a 5-point scale ranging
from ‘strongly disagree to ‘strongly agree’. An example
item is: “My family and friends take care of things for
me when necessary”. The Diabetes Social Support scale
of Toljamo is based on scales developed by, for example,
Brandt and Weinert [38]. In addition, we included three
items (see Additional file 1): two items measuring sup-
port received from and in the community regarding dia-
betes self-care, adapted from the community resources
component of the Resources and Support for Self-
management (RSSM) instrument [39], and one item
assessing possibilities to influence factors related to
health and life quality in one’s community, constructed
based on the WHO definition of empowerment where
people’s greater control over actions and decisions that
affect their health is in focus [25]. Based on a principal
component analysis of all the 15 items, we found three
factors: social support from one’s family and friends i.e.
family and friend support (4 items; alpha 0.78), social
support from peers, i.e. peer support (2 items; alpha
0.82) and social support from the community and possi-
bilities to influence community health issues, i.e. com-
munity support and possibilities to influence (6 items;
alpha 0.83). The community support and possibilities to
influence factor included two items on informational
support from healthcare personnel, two items on sup-
port from the community, i.e. one item on support in
terms of economic support and one in terms of overall
support, one item on sufficiency of activities in the com-
munity that support one’s self-management, and one
item on possibilities to influence factors related to health
and life quality in one’s community. One of the items on
the Toljamo scale (related to follow-up visits in the dia-
betes clinic being very important for getting informa-
tion) did not load on any factor, and two of the items
measuring negative aspects of social support, which
loaded on one factor, had a low Cronbach’s alpha (i.e.
0.39) and we did not include them in the analyses.
Higher scores indicate higher perceived support.

Additional independent variables measuring quality of
care and psychosocial wellbeing

Diabetes counselling was measured with questions
concerning the sufficiency of information, advice and
guidance related to different aspects of diabetes self-
management gotten in one’s principal primary healthcare
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centre, for example: 1) diabetes as a disease, 2) diabetes
medication ....15) suitable physical activity (15 items;
range 1 = not at all...3 = sufficiently; see Additional file 1).

The indicators for continuity of care, as concerned dia-
betes care, included having a family/regular doctor and/
or a family/regular nurse (the questions answered with
1 =no/don’t know, 2 = yes).

We measured emotional well-being and energy/vitality
with scales from the Finnish validated version of the
RAND-36-Item Health Survey, 1.0 (range 0-100) [40,
41] that measure experiences during the last 4 weeks
with 5- respectively 4-item scales. The items take the
form: “How much of the time during the past 4
weeks...”. An example item is: “How much of the time
during the past 4 weeks did you have a lot of energy?”.
Cronbach’s alphas were 0.84 respectively 0.85 in our
data. Higher scores indicate better emotional well-being,
respectively higher felt energy or vitality.

Life stress was measured with a 10-item scale (see
Additional file 1) measuring experienced stress during
the last year in 10 life areas, for example, due to one’s
health or economic situation (range 1=none...4 = very
much). Based on the Living with Diabetes Study [42].

Diabetes-related distress was measured with a 6-item
scale (see Additional file 1) measuring how often self-
management of diabetes (monitoring blood-sugar levels,
measuring blood-pressure, checking one’s feet, taking
one’s medicine, eating healthily and engaging in physical
activity) felt burdensome or difficult (range 1 =almost
never....4 = almost always).

Furthermore, we included the following background
items: sex, age, marital status, professional education, dia-
betes medication, years since diagnosis, and health care
provider. The focus was on three age groups, that is, older
(65-75years), ‘middle aged’ (55—-64years) and younger
(2754 years) respondents. The age-limit for the oldest age
group was based on the common age for retirement in
Finland (i.e. 65years). For the youngest age group, the
higher age-limit was at the outset based on early onset of
T2D (defined as <45 years) and the lower age-limit was 20
years. However, due to the relative low number of persons
of this age in our sample, we raised the age-limit to 54
years. Also, the youngest to answer were 27 years old. Thus,
we defined the youngest age group as respondents who
were 27—54 years.

All continuous scales are averaged sum-scales (i.e. DES-
SF, PACIC, Diabetes-related social support, diabetes coun-
selling, emotional well-being, energy/vitality, life stress
and diabetes-related distress). Respondents were included
in the analyses if they had answered to at least 85% of the
PACIC scale items (i.e. 17 of 20 items) to ensure inclusion
of the different dimensions of the scale, as well as 70% of
the other scale items. Higher values correspond to the
meaning of the scale. All data are self-reported.
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Statistical analyses

In descriptive analyses, to test for age-related differences
in background, dependent, main independent and add-
itional independent variables, Chi-square-test, one-way
analysis of variance (ANOVA) and Kruskal-Wallis test
were applied, as appropriate. Thereafter, baseline associ-
ations between background, independent variables and
dependent variable were tested with Chi-square-test and
t-tests. In the final analyses, first, univariate and then
multivariate logistic regression analyses were performed
separately for the three age groups. We also tested the
interaction terms between main independent variables
and age groups on diabetes empowerment in adjusted
regression models.

Before regression analyses, correlations between vari-
ables were explored with Spearman’s correlation coeffi-
cients. Variables to be included in the multivariate
regression models were selected based on their signifi-
cance in the baseline analysis of associations between
them and diabetes empowerment, as well as based on
correlations between independent variables to avoid
multicollinearity. In the final multivariate logistic regres-
sion analyses, we tested whether person-centred care
(PACIC), continuity of care and diabetes-related social
support were independently associated with diabetes
empowerment, when controlling for important psycho-
social (diabetes-related distress, energy/vitality) and
background (sex, marital status, education) variables.
We included the variables stepwise in the regression
models. Listwise deletion was used for missing values.
All statistical analyses were performed using SPSS ver-
sion 25. The significance level was set at p < 0.05.

Results

Background characteristics of the sample

Responses were received from 2866 respondents (56%
response rate). The response rate was highest in the old-
est age group (63%), lower in the middle age group
(55%) and lowest in the youngest age group (36%). The
mean age of respondents in the study sample was 63
years (SD 8, range 27-75years), 56% were male, and
41% had a higher professional education, meaning col-
lege, polytechnic or university education. The mean dur-
ation of diabetes was 8years (SD 6), and the majority
(75%) used oral diabetes medication only. Moreover, for
the majority (77%) municipal primary healthcare centres
were the main provider of diabetes care. Of respondents,
84% had been for over 2years, and 95% at least for 1
year, in care at their current primary care centre.

In the sample, 13% were 27-54 years, 38.7% were 55—
64, and 48.3% 65-75years. In the youngest age group
(27-54 years), 70% had been diagnosed with T2D at the
age <45years. In the other age groups, as well, there
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were persons with early onset diabetes: 11% of the mid-
dle age group, and 4% of the oldest age group.

Age differentials in study variables: descriptive findings
Table 1 provides background data on the study sample
across age groups. There were differences between the
age groups on all background factors except sex. The
youngest age group, as compared with the two older age
groups, were more often single and more often had a
higher professional education; they more seldom had
had diabetes over 10 years, more seldom used oral dia-
betes medication only, and more seldom had a munici-
pal healthcare centre as the primary care organization
responsible for their diabetes care.

As shown in Table 2 there were also significant differ-
ences between the age groups on the dependent variable,
and on most independent variables. The respondents in
the youngest age group (27-54 years), as compared with
the two older ones, more often had a low empowerment
level (p<0.01/ p=0.001, respectively) and a higher life
stress and diabetes-related distress level (p < 0.001); they
had less energy and lower emotional well-being (p <
0.001). Those in the youngest age group, as compared
with the oldest one, perceived that they had less family
and friend support (p <0.01), and less community sup-
port and possibilities to influence (p <0.01); however,
they had higher PACIC scores (p < 0.001). The youngest
age group more seldom had a family/regular physician
(» <0.05) as compared with the other age groups, and
more seldom a family/regular nurse as compared with
the oldest group (p < 0.05).

Baseline associations between empowerment and
background and independent variables

We performed preliminary analysis of baseline associa-
tions (Chi-square-test and ¢-tests) between study vari-
ables in the whole sample, in order to choose which
variables to include in the regression analyses.

Sex (p<0.01), age (p<0.01), marital status (p <0.05)
and professional education (p<0.01) were all signifi-
cantly associated with empowerment, whereas duration
of diabetes, diabetes medication and service provider re-
sponsible for diabetes care were not. Thus, sex, age,
marital status and professional education were included
in the regression analyses. Respondents with a high
sense of empowerment, as compared with those with a
low sense of empowerment, were more often female,
older, married or cohabiting, and had a higher profes-
sional education level.

Furthermore, all psychosocial and quality of care indi-
cators (i.e. proposed independent variables) were associ-
ated with diabetes empowerment. Respondents with a
low sense of empowerment, as compared with those
with a high sense of empowerment, had higher life stress
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Table 1 Background factors of respondents in the study sample, across age groups (%)
Characteristic Age Age Age P-value
27-54 55-64 265
n =341 n=1019 n=1270
% % %
Sex
Men 584 569 547 ns.
Women 416 43.1 453
Professional education
Upper secondary education (vocational school) or less 50.7 572 62.2 i
Higher education (college, polytechnic, university) 493 428 378
Marital status
Single 21.2 1.5 48 Frx
Married/cohabiting 60.2 68.0 683
Widowed/divorced 186 205 26.8
Duration of diabetes
1-3 years 322 203 157 rx
4-10 years 50.8 570 50.5
More than 10 years 17.0 227 339
Medication
Oral drugs only 64.1 738 77.8 xxx
Oral drugs + insulin/insulin only 331 247 216
Other (e.g. GLP-1 analog) 28 14 0.7
Service provider responsible for care of diabetes:
Municipal healthcare centre 589 65.2 914 *xx
Occupational healthcare service 389 29.5 44
Private healthcare centre 22 53 4.2

Chi*-test

P-value for statistical significance between age groups: ***p <.001, ns. non-significant

and diabetes-related distress levels (p < 0.001), lower en-
ergy levels, and poorer emotional well-being (p < 0.001);
they also perceived that they received less support from
all three social support sources (p<0.001). Moreover,
they had lower PACIC scores (p < 0.001), were less satis-
fied with the diabetes counselling they had received in
their primary healthcare centre (p<0.001), and they
more seldom had a family/regular physician and/or
nurse (p < 0.001) and thus less continuity of care.

The bivariate correlations among the proposed inde-
pendent variables showed high correlations between en-
ergy/vitality and emotional well-being (.77), between
PACIC and diabetes counselling (.62), and quite high be-
tween life stress and energy/vitality (.49; all p-values <
.001). Because of the high correlations, we only included
energy/vitality in the regression analyses as a measure of
mental well-being, and PACIC and continuity of care,
but not counselling, as measures of quality of chronic
illness care.

Of the variables we included for further analyses,
PACIC correlated moderately with community support

and possibilities to influence (.46; p <.001), and posi-
tively also with empowerment (0.22), peer support (.22),
having a family/regular nurse (0.20) or doctor (0.19), and
family and friend support (.17; p <0.001 for all values)
(Table 3). As regards correlations with empowerment: of
all variables, empowerment correlated most strongly
with community support and possibilities to influence
(0.32), energy/vitality (0.30), family and friend support
(0.26), PACIC (0.22) and peer support (0.21; p <0.001
for all values).

Regression analyses of correlates of diabetes
empowerment

As all background and independent variables were
strongly associated with age, the regression analyses
were done separately for the three age groups. In the
univariate regression analyses, sex was associated with
empowerment only among the oldest age group, and
professional education only among the middle age
group. Marital status was associated with empowerment
among both the youngest and the middle age group. All
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Table 2 Descriptive statistics of the scales included in the study, across age groups: % or mean (SD)

Age Age Age P-value
27-54 55-64 265
Scale
Empowerment (%)
High (= 4) 484 57.7 584 **
Low (< 4) 516 423 416
Continuity of care (%):
-Family/regular physician
No/don't know 315 250 24.9 *
Yes 68.5 750 751
-Family/regular nurse
No/don't know 535 50.1 46.2 *
Yes 46.5 499 53.8
PACIC (range 1-5) 2.5(09) 24 (09) 2.2 (038) Fex
Social support (1-5)
Community 3309 34(0.8) 35(08) **
Family and friends 3.7 (1.1) 3.8 (1.0 3.9 (0.9) *
Peers 31(13) 32(13) 33(1.2) ns.
Stress (1-5) 20 (0.5 1.7 (0.5) 1.5 (04) o
Diabetes-related distress (1-4) 2.0 (0.6) 1.8 (0.6) 1.6 (0.5) i
Energy/vitality (0-100) 526 (23.9) 596 (22.8) 62.5 (21.5) o
Emotional well-being (0-100) 65.2 (20.8) 718 (19.5) 74.8 (183) e
Diabetes counselling (1-3) 2.5 (0.5) 25 (0.5) 2.5 (0.5) ns.
Chi*-test for categorical variables and One-way ANOVA or Kruskal-Wallis test for continuous variables
P-value for statistical significance between age groups: *** p <.001; ** p <.01; * p <.05; ns. non-significant
Table 3 Bivariate correlations between study variables
1 2 3 4 5 6 7 8 9 10 11
1Sex (1 =man, 2=woman)
2. Marital status (1 =single, 2 = married/cohabiting) — —.17***
3.Education (1 =lower education 2 = higher -02 07%%*
education)
4PACIC —07%%* 07 01
5.Family doctor (1 =no, 2 =yes) 00 04 —Q9%**  1gxx*
6.Family nurse (1 =no, 2 =yes) 05* -02 —10%**  20%**  18%**
7.Community support 07 0% —-03 AGFHX xRk QR
8.Family and friend support -00 265 —02 A7 Q7 05 39%%*
9. Peer support 06* 03 L 7AiM (G et I o) R
10.Energy/vitality —08%** 12 00 J5F - Q7F 05% I 1 R ) R el
11.Diabetes-related distress 06** =117 02 —07%* —-05* -03 =228 QR (4R 3gRRx
12. Empowerment (1 =low, 2 = high) 05 05%  05%% 22 QM 09X 32K DEMER QTR 30%Rx D7

*%p < 001; **p < .01; *p < .05
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other included variables were associated with empower-
ment, except having a family/regular nurse among the
oldest age group.

In the multivariate regression models, in the youngest
age group (27-54vyears, Table 4), PACIC was signifi-
cantly associated with diabetes empowerment when con-
trolling for background characteristics and for continuity
of care indicators. When the social support variables
were included in the model, the significant association
between PACIC and empowerment disappeared. In the
final model, having a family/regular nurse, higher levels
of community support and possibilities to influence, and
higher energy levels were positively and diabetes-related
distress negatively associated with empowerment.

In the middle age group (55-64 years, Table 5), PACIC
was positively associated with empowerment when
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controlling for all included variables. In the final model, a
higher professional education, PACIC, all diabetes-related
social support variables, and higher energy levels were
positively and diabetes-related distress negatively associ-
ated with empowerment.

In the oldest age group (65-75 years, Table 6), as well,
PACIC was independently associated with empower-
ment when controlling for all included variables. In the
final model, female sex, PACIC, community support and
possibilities to influence, family and friend support and
higher levels of energy were positively and diabetes-
related distress negatively associated with empowerment.

To confirm the age group-wise differences found in
the regression analyses, we also tested the interaction
terms between main independent variables (including
having a family/regular nurse) and age group on diabetes

Table 4 Multivariate logistic regression models on determinants of empowerment among patients with T2DM, age group: 27-54

years
Model 1 Model 2 Model 3 Model 4 Model 5
OR (95% Cl) OR (95% ClI) OR (95% Cl) OR (95% Cl) OR (95% Cl)
Sex:
1. men (Ref) 1.19ns. 1.19ns. 1.14ns 1.08 ns 131ns
5 women (.73-1.93) (.72-1.96) (69-1.88) (64-1.83) (.75-2.27)
Marital status
1.single/widowed/divorced 1.68% 1.58 ns. 1.62ns 1.28ns 1.24ns
(Ref.) (1.04-2.74) (96-2.6) (.98-2.69) (.72-2.28) (69-2.25)
2.married/cohabiting
Professional education
1.lower education (Ref.) 144 ns. 143 ns 1.63ns 1.73% 1.71ns
) ) (90-2.32) (.88-2.32) (98-2.7) (1.02-2.95) (.99-2.96)
2.higher education
Person-centred care (PACIC) 1.70%** 1.55%** 1.18 ns 1.01 ns
(1.27-2.27) (1.14-2.11) (.82-1.69) (69-1.49)
Continuity of care:
Family/regular doctor 1.12ns 0.98ns 1.22ns
1=no (Ref.), 2=yes (65-1.94) (55-1.73) (67-2.23)
Family/regular nurse 2017 1.98% 1.85%
1=no (Ref.), 2=yes (1.20-3.36) (1.16-34) (1.06-3.23)
Social support:
Community 1.55% 1.59%
(1.04-2.3) (1.06-2.39)
Family and friends 143% 1.20ns
(1.05-1.93) (.87-1.66)
Peers 117 ns 1.15ns
(.95-1.44) (92-1.43)
Diabetes-related distress S50%*
(31-81)
Energy/vitality 1.02%
(1.00-1.03)
Nagelkerke RSquare 29
280

n

OR odds ratio; C/ confidence interval; Ref. reference group
*** p<.001; ** p<.01; * p<.05; ns. non-significant
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Table 5 Multivariate logistic regression models on determinants of empowerment among patients with T2DM, age group: 55-64

years
Model 1 Model 2 Model 3 Model 4 Model 5
OR (95% ClI) OR (95% Cl) OR (95% ClI) OR (95% ClI) OR (95% ClI)
Sex:
1. men (Ref.) 1.08 ns. 1.14ns. 111ns 1.13ns 1.29ns
5 women (.81-1.45) (.85-1.54) (82-1.5) (.82-1.55) (92-1.80)
Marital status
1.single/widowed/divorced (Ref.) 1.29ns. 1.22ns. 123ns 0.88ns 0.79ns
2. married/cohabiting (.95-1.76) (.89-1.68) (.89-1.69) (61-1.26) (54-1.15)
Professional education
1. lower education (Ref) 1.36% 1.40% 148 1.74%%% 1.80%**
2. higher education (1.02-1.82) (1.04-1.89) (1.09-2.01) (1.25-2.41) (1.28-2.52)
Person-centred care (PACIC) 1.79%%* 1.70%%* 1.26% 1.32%
(1.49-2.16) (1.41-2.06) (1.02-1.56) (1.05-1.65)
Continuity of care:

Family/regular doctor 123 ns 93ns 84ns
1=no (Ref.), 2=yes (.88-1.73) (65-1.34) (58-1.23)
Family/regular nurse 1.26 ns 1.19ns 1.18ns
1=no (Ref.), 2 =vyes (92-1.71) (.86-1.65) (.84-1.66)

Social support:
Community 1.80%** 1.59%**
(1.40-2.30) (1.22-2.06)
Family and friends 1.46%** 1.32%*
(1.23-1.75) (1.10-1.59)
Peers 1.19* 1.18*
(1.04-1.36) (1.03-1.36)
Diabetes-related distress A3Hx*
(31-59)
Energy/vitality 1.01**
(1.01-1.02)
Nagelkerke RSquare 28
n 780
OR odds ratio; C/ confidence interval; Ref. reference group
*** p<.001; ** p<.01; * p <.05; ns. non-significant
empowerment in adjusted regression models (data not Discussion

shown). The interaction terms between all diabetes-
related social support variables and age group on dia-
betes empowerment were statistically significant (p <
0.001) when controlling for background, and quality of
care variables (i.e. PACIC and continuity of care). Social
support was significantly more important for empower-
ment among the two older age groups than the youn-
gest, with the middle age group having higher odds
ratios than the oldest. The interaction term between
having a family/regular nurse and age group on em-
powerment was significant (p <0.05) when controlling
for background variables: it was significantly more im-
portant for the youngest age group as compared with
the oldest. The interaction term between PACIC and
age group on empowerment was not statistically
significant.

In a large register-based sample of adults with T2D, we
found age differentials in empowerment and in all vari-
ables proposed as possible correlates of empowerment.
A significantly higher proportion of the youngest age
group (27-54years) had a low sense of empowerment,
that is, a low sense of diabetes-related psychosocial self-
efficacy. The youngest age group also reported signifi-
cantly lower emotional wellbeing and more psychosocial
distress than the two older age groups, and significantly
less diabetes-related social support than the oldest
group. With regard to quality of chronic illness care, the
youngest age group reported less continuity of care, they
reported less continuity of care, but a higher level of
person-centred care. Furthermore, our findings are, to
our knowledge, the first to show that community sup-
port and possibilities to influence was independently and
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Table 6 Multivariate logistic regression models on determinants of empowerment among patients with T2DM, age group: 65-75

years
Model 1 Model 2 Model 3 Model 4 Model 5
OR (95% Cl) OR (95% Cl) OR (95% ClI) OR (95% ClI) OR (95% ClI)
Sex:
1. men (Ref) 1.40* 149 147 1.61%* 1.77%**
5 women (1.06-1.85) (1.12-2.0) (1.10-1.97) (1.19-2.18) (1.29-242)
Marital status
1. single/widowed/divorced (Ref.) 1.03 ns. 0.96 ns. 094 ns 0.78ns 0.75ns
2. married/cohabiting (.76-1.39) (.70-1.31) (69-1.29) (.56-1.09) (.54-1.06)
Professional education
1. lower education (Ref) 1.24ns. 1.29ns 1.32ns 1.34ns 1.34ns
2. higher education (93-1.64) (96-1.72) (99-1.77) (99-1.81) (.98-1.82)
Person-centred care (PACIC) 1.89%** 1.85%%* 1.45%%* 1.47%%*
(1.56-2.29) (1.52-2.25) (1.16-1.80) (1.18-1.84)
Continuity of care:
Family/regular doctor 1.33ns 1.23ns 1.25ns
1=no (Ref.), 2=yes (97-1.82) (.88-1.71) (.89-1.75)
Family/regular nurse 0.95ns 0.86 ns 0.92 ns
1=no (Ref.), 2 =vyes (71-1.27) (63-1.16) (68-1.26)
Social support:
Community 1.69%%* 1.45%%
(1.33-2.14) (1.13-1.86)
Family and friends 1.36%** 1.24%
(1.14-1.62) (1.03-1.49)
Peers 1.02 ns 1.01 ns
(.89-1.16) (87-1.16)
Diabetes-related distress AQx**
(.36-.68)
Energy/vitality 1.02%**
(1.01-1.02)
Nagelkerke RSquare 22
n 883

OR: odds ratio; Cl: confidence interval; Ref.: reference group
*** p<.001; ** p<.01; * p <.05; ns. non-significant

consistently associated with higher diabetes empower-
ment across age groups, as was person-centred care in
the two older age groups.

Loss of one’s sense of internalized security, like control
over one’s body and emotions, as well as loss of one’s so-
cial and personal identities are seen as main factors be-
hind patients’ feelings of powerlessness [43]. Feelings of
powerlessness might also rise when becoming aware of
the life changes needed [44]. In our study, the higher
proportion of low empowerment scores among the
youngest age group might mirror feelings of powerless-
ness. In this age group, a majority (70%) had early-onset
diabetes (when defined as onset of diabetes <45 years) —
which has been associated with a more aggressive dis-
ease with an increased risk of complications [4]. In ac-
cordance with this, the youngest age group had the
lowest proportion of oral diabetes medication only —

implying that their diabetes was harder to control
Moreover, the youngest age group had higher life stress
and higher diabetes-related distress levels, and both
lower vitality (energy) and emotional well-being than the
two older age groups. These findings are in line with
previous studies that found a higher prevalence of emo-
tional problems [5] and an increased risk of psychosocial
distress and depression among younger adult patients
with T2D [6, 7, 45] — at the same time that they have a
harder time managing their diabetes [7, 45]. The higher
risk of emotional problems and psychosocial distress
among younger adults could be due both to disease
course and life-context related factors, like demands of
working life and parenting, as suggested also by Hessler
et al. [7].

Thus, it seems that younger T2D patients may require
more psychosocial and self-management support than
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their older counterparts [45]. Studies have found that
CCM-based interventions in primary care have been ef-
fective in improving both clinical, behavioural and psy-
chosocial outcomes in patients with diabetes [27, 46]. In
our study, the overall mean scores for PACIC were ra-
ther low, indicating a modest level of person-centred co-
ordinated care. However, the ratings were higher among
the youngest age group, suggesting that primary health-
care in Finland, at least to some extent, acknowledges
the higher need for psychosocial and self-management
support among the younger adult patients with T2D.
Still, in our analyses, PACIC scores were not associated
with empowerment in the youngest age group when
controlling for the social support variables. In this age
group, PACIC and community support and possibilities
to influence correlated quite strongly (0.55; p < 0.001),
and more strongly than in the other age groups (when
in additional analysis checking correlations according to
age groups), which might have affected the findings.
Also, the interaction term between PACIC and age
group on empowerment was not statistically significant,
implying that there is no difference in this regard be-
tween the age groups. This said, we also checked the
interaction between PACIC and age as a continuous
variable on empowerment, and this interaction was sta-
tistically significant, showing that with increasing age the
effect of PACIC on empowerment was stronger. This
might suggest that healthcare needs as relates to person-
centred coordinated care among the younger adults with
T2D are different from the older ones. More studies are
needed to confirm this.

Moreover, earlier studies show that healthcare profes-
sionals’ self-management support seem to focus more on
medical and behavioural management than on helping pa-
tients deal with the emotional consequences of having a
chronic disease [47]. The youngest age group in our study,
besides having lower psychosocial wellbeing, perceived
having less social support from all support sources, that is,
family and friends, peers and the community. This, as well,
points to a growing need in primary healthcare, and in the
community, for paying attention to life context, and to dif-
ferent stages of adult life and how that might be related to
disease status and diabetes management [7]. Our findings,
for example, showed that having a family/regular nurse
was independently associated with empowerment among
the youngest age group. Earlier studies have found that
patients with chronic diseases who also had a nurse in-
volved in their care perceived their quality of care to be
better, though only PACIC scores, and not nurse involve-
ment, was independently associated with better self-
management [48]. In our study, as well, PACIC, but nei-
ther having a family doctor nor nurse, was independently
associated with empowerment in the two older age
groups, whereas, in the youngest age group, both PACIC
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and having a family nurse were associated with empower-
ment when not yet including the social support variables.
One explanation to this might be that the care provided
by nurses might have been different for the youngest age
group as compared to the older age groups in a way that
is not reflected in the PACIC measure. Moreover, current
health promotion programs and groups might be tailored
more for older patients and their needs, and thus visits to
a family/regular nurse might have been more important
for the youngest age group.

The present findings are in line with earlier studies [21]
showing that perceived social support and CCM-
concordant care, ie. person-centred coordinated care,
seem to be independently and positively associated with
sense of empowerment. Our study adds to these findings
by showing the importance of community support, which
was in all age groups independently associated with higher
empowerment. Community resources are an important
part of the CCM, where partnerships between primary
healthcare and communities has been emphasized [14],
but not much studied. However, a study by King et al.
[11], in one healthcare organization in the USA, found
that community support was independently associated
with both diet and physical self-management among over-
weight adults with T2D. We also included possibilities to
influence health and quality of life issues in the commu-
nity, which is a central component of empowerment ac-
cording to WHO [24, 25]. We found that community
support and possibilities to influence was as important for
the outcome, that is, for sense of empowerment, as
person-centred care. In the youngest age group, commu-
nity support and possibilities to influence, but not person-
centred care, was independently associated with empower-
ment. However, as noted earlier, in this age group, the
two former variables correlated mutually quite strongly,
which might have affected the findings.

Additionally, in all age groups, diabetes-related distress
was inversely and energy or vitality positively and inde-
pendently associated with sense of empowerment, sug-
gesting the need for psychosocial support and self-
management support to handle emotional problems and
stress. Earlier research suggests that interventions, which
reduce diabetes-related distress and increase empower-
ment or self-efficacy might benefit not only psycho-
logical, but also metabolic outcomes among patients
with T2D [6, 9].

In sum, patient empowerment and CCM-concordant
care evaluated from the perspective of patients have both
been proposed as quality indicators of chronic illness
care [13, 49]. This is in accordance with the general em-
phasis in current health policy on, firstly, the patient
perspective to quality of care, and secondly, a reorienta-
tion of health services from compliance towards increas-
ing empowerment [12, 13]. Findings from the current
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study suggest that strengthening person-centred care
(i.e. CCM-concordant care) and strengthening commu-
nity resources — for example by increasing cooperation
between primary healthcare and the community, as sug-
gested by the CCM — in addition to strengthening the
possibilities to influence health and quality of life issues
in the community, may facilitate empowerment among
adults with T2D. Moreover, the situation of younger
adults with T2D and their probable higher need of psy-
chosocial and self-management support as well as con-
tinuity of care in primary healthcare — especially as
regards family/regular nurses — needs to be highlighted.
Our analyses of possible interactions between age groups
and correlates of empowerment confirmed that there
seems to be age differences in correlates of empower-
ment, and we suggest that studies among adults with
T2D need to consider age to get more insight into differ-
ences in healthcare needs.

Strengths and limitations

The most important limitation of this study is its cross-
sectional design, which implies that the observed associa-
tions can at least partially represent bi-directional influ-
ence. For instance, those with higher level of
empowerment may perceive their quality of care as better.
Moreover, the age-specific associations might also reflect
the severity of T2D — as we discussed concerning the
youngest age group — and not solely age effects. This
study is based on data collected 9 years ago, when the de-
velopment work to implement the CCM had quite re-
cently started in selected healthcare centres in Finland.
Thus, there might be improvements, which could be
reflected in higher perceived person-centred care today,
though the model has not yet made a clear impact on the
Finnish care of diabetes. However, the characteristics we
have identified as being associated with empowerment are
likely to still apply. Empowerment is a gradual process
and supporting psychological and social mechanism are
not likely to change very quickly.

One important strength of the study is the represen-
tative sample and the reasonably high overall response
rate. However, the lower response rate in the youngest
age group calls for caution, and bias due to non-
response is possible. Still, we have found that our data
were highly reliable when compared with national
register data on, for example, duration of diabetes, age
of diagnosis, BMI and HbAlc-values [50]. Moreover,
the large sample size made it possible to explore differ-
ences according to age groups. Self-reports represent a
cost-effective data collection method but the responses
can be biased to the socially desirable direction with re-
gard to social support, diabetes related stress and en-
ergy or vitality.
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Another strength to mention is that we were able to
adjust for a wide variety of important potentially con-
founding sociodemographic and life-contextual factors.
Hence, despite the cross-sectional study design the sig-
nificant associations found reflect at least partially inher-
ent and independent associations.

Conclusions

This study, among adult patients with T2D, and with a
special focus on patient age, found that community sup-
port and possibilities to influence community health is-
sues was consistently and independently associated with
higher empowerment in all age groups, as was person-
centred primary healthcare in the two older age groups,
thus supporting assumptions of the CCM and empower-
ment literature. Moreover, our findings highlight age-
related differences, which suggest that primary health-
care and communities should place a special focus on
meeting the psychosocial and self-management support
needs of younger adults with T2D.

Abbreviations
CCM: Chronic Care Model; PACIC: Patient Assessment of Chronic lliness Care;
T2D: Type 2 Diabetes

Supplementary Information
The online version contains supplementary material available at https:.//doi.
0rg/10.1186/512889-021-10855-0.

Additional file 1. English translations of questionnaire instruments
developed by the authors.

Acknowledgements
The authors wish to thank all the participants in the study.

Authors’ contributions

NS had the main responsibility for conception and design of the study as
well as for data analysis, interpretation of data and drafting the manuscript.
AMK and SS contributed to study design, interpretation of data and revising
the manuscript. All authors (NS, AMK, SS) contributed to the collection of
study data. All authors (NS, AMK, SS) read and approved the final version of
the manuscript.

Funding

The work was supported by the Social Insurance Institution of Finland,
Samfundet Folkhdlsan i Svenska Finland and the Finnish Cultural Foundation,
Varsinais-Suomi Regional Fund.

Availability of data and materials

A license for collecting the data through SIl was granted for the present
study. The data that support the findings of the study are covered by the
granted permission, and so are not publicly available. However, permission
can be requested from the SII. After a granted permission, request for the
data can be sent to the authors.

Declarations

Ethics approval and consent to participate

The study was approved by the Ethical Committee of the Hjelt Institute,
University of Helsinki. Consent to participate in this mailed questionnaire
study was given by the act of returning the questionnaire.


https://doi.org/10.1186/s12889-021-10855-0
https://doi.org/10.1186/s12889-021-10855-0

Simonsen et al. BMC Public Health

(2021) 21:844

Consent for publication
Not applicable.

Competing interests
The authors have no conflicting interests to declare.

Author details

"Folkhalsan Research Center, Public Health Research Program, P.O. Box 211,
00251 Helsinki, Finland. “Department of Public Health, University of Helsinki,
Helsinki, Finland. 3Department of Public Health, University of Turku, Turku
University Hospital, Lemminkaisenkatu 1, Turun yliopisto, 20014 Turku,
Finland. “School of Health and Education, University of Skévde, Skévde,
Sweden.

Received: 12 June 2020 Accepted: 18 April 2021
Published online: 01 May 2021

References

1.

Zheng Y, Ley SH, Hu FB. Global aetiology and epidemiology of type 2
diabetes mellitus and its complications. Nat Rev Endocrinol. 2018;14(2):88-
98. https://doi.org/10.1038/nrendo.2017.151.

International Diabetes Federation. IDF diabetes atlas. 8th ed. Brussels:
International Diabetes Federation; 2017.

Kela (Social Insurance Institution of Finland). Kelasto report, 2016.
https://www.kela fi/kelasto

Lascar N, Brown J, Pattison H, Barnett AH, Bailey CJ, Bellary S. Type 2
diabetes in adolescents and young adults. Lancet Diab Endocrinol. 2018;
6(1):69-80. https://doi.org/10.1016/52213-8587(17)30186-9.

Bo A, Pouwer F, Juul L, Nicolaisen SK, Maindal HT. Prevalence and correlates of
diabetes distress, perceived stress and depressive symptoms among adults
with early-onset type 2 diabetes: cross-sectional survey results from the Danish
DD2 study. Diabet Med. 2019. https//doi.org/10.1111/dme.14087.

Indelicato L, Dauriz M, Santi L, Bonora F, Negri C, Cacciatori V, et al.
Psychological distress, self-efficacy and glycemic control in type 2 diabetes.
Nutr Metab Cardiovasc Dis. 2017,27(4):300-6. https://doi.org/10.1016/j.
numecd.2017.01.006.

Hessler DM, Fisher L, Mullan JT, Glasgow RE, Masharani U. Patient age: a
neglected factor when considering disease management in adults with
type 2 diabetes. Patient Educ Couns. 2011;85(2):154-9. https.//doi.org/10.101
6/j.pec.2010.10.030.

American Diabetes Association. 1. Promoting Health and Reducing
Disparities in Populations. Diabetes Care. 2017;40(Supplement 1):56-510.
Young-Hyman D, de Groot M, Hill-Briggs F, Gonzalez JS, Hood K, Peyrot M.
Psychosocial Care for People with Diabetes: a position statement of the
American Diabetes Association. Diabetes Care. 2016;39(12):2126-40.
https://doi.org/10.2337/dc16-2053.

Koponen AM, Simonsen N, Laamanen R, Suominen S. Health-care climate,
perceived self-care competence, and glycemic control among patients with
type 2 diabetes in primary care. Health Psychol Open. 2015;2(1). https://doi.
org/10.1177/2055102915579778.

King DK, Glasgow RE, Toobert DJ, Strycker LA, Estabrooks PA, Osuna D, et al.
Self-efficacy, problem solving, and social-environmental support are
associated with diabetes self-management behaviors. Diabetes Care. 2010;
33(4):751-3. https://doi.org/10.2337/dc09-1746.

Catford J. Turn, turn, turn: time to reorient health services. Health Promot
Int. 2014;29(1):1-4. https://doi.org/10.1093/heapro/dat097.

McAllister M, Dunn G, Payne K, Davies L, Todd C. Patient empowerment: the
need to consider it as a measurable patient-reported outcome for chronic
conditions. BMC Health Serv Res. 2012;12(1):157. https://doi.org/10.1186/14
72-6963-12-157.

Wagner E. Chronic disease management: what will it take to improve care
for chronic illness? Effective Clinical Practice. 1998;1(1):2-4.

Stellefson M, Dipnarine K, Stopka C. The chronic care model and diabetes
management in US primary care settings: a systematic review. Prev Chronic
Dis. 2013;10:E26.

Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J, Bonomi A.
Improving chronic illness care: translating evidence into action. Health Aff.
2001;20(6):64-78. https://doi.org/10.1377/hlthaff.20.6.64.

Wagner EH. The role of patient care teams in chronic disease management.
BMJ. 2000;320(7234):569-72. https://doi.org/10.1136/bm;j.320.7234.569.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34,

35.

36.

37.

38.

39.

Page 13 of 14

American Diabetes Association. Standards of Medical Care in
Diabetes—2019 abridged for primary care providers. Clinical Diabetes. 2019;
37(1):11-34. https://doi.org/10.2337/cd18-0105.

Chmiel C, Giewer |, Frei A, Rosemann T. Four-year long-term follow-up of
diabetes patients after implementation of the chronic care model in
primary care: a cross-sectional study. Swiss Med Wkly. 2017;147:w14522.
Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for
patients with chronic iliness: the chronic care model, part 2. JAMA. 2002;
288(15):1909-14. https://doi.org/10.1001/jama.288.15.1909.

Rossi MC, Lucisano G, Funnell M, Pintaudi B, Bulotta A, Gentile S, et al.
Interplay among patient empowerment and clinical and person-centered
outcomes in type 2 diabetes. The BENCH-D study. Patient Educ Couns.
2015;98(9):1142-9. https://doi.org/10.1016/j.p0ec.2015.05.012.

Anderson RM, Funnell MM. Patient empowerment: myths and
misconceptions. Patient Educ Couns. 2010,79(3):277-82. https//doi.org/10.1
016/).pec.2009.07.025.

Funnell MM, Anderson RM. Empowerment and self-Management of
Diabetes. Clin Diab. 2004;22(3):123-7. https://doi.org/10.2337/diaclin.22.3.123.
World Health Organization (WHO). Ottawa Charter for health promotion.
Geneva: WHO; 1986.

Nutbeam D. Health promotion glossary. Health Promot Int. 1998;13(4):349—
64. https://doi.org/10.1093/heapro/13.4.349.

Feste C, Anderson RM. Empowerment: from philosophy to practice. Patient
Educ Couns. 1995;26(1):139-44. https//doi.org/10.1016/0738-3991(95)00730-N.
Piatt GA, Orchard TJ, Emerson S, Simmons D, Songer TJ, Brooks MM, et al.
Translating the chronic care model into the community: results from a
randomized controlled trial of a multifaceted diabetes care intervention.
Diabetes Care. 2006;29(4):811-7. https.//doi.org/10.2337/diacare.29.04.06.
dc05-1785.

Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for
patients with chronic illness. J Am Med Assoc. 2002;288(14):1775-9. https.//
doi.org/10.1001/jama.288.14.1775.

Anderson RM, Funnell MM, Fitzgerald JT, Marrero DG. The diabetes
empowerment scale: a measure of psychosocial self-efficacy. Diabetes Care.
2000;23(6):739-43. https.//doi.org/10.2337/diacare.23.6.739.

Anderson RM, Fitzgerald JT, Gruppen LD, Funnell MM, Oh MS. The diabetes
empowerment scale-short form (DES-SF). Diabetes Care. 2003;26(5):1641-2.
https://doi.org/10.2337/diacare.26.5.1641-a.

Glasgow RE, Wagner EH, Schaefer J, Mahoney LD, Reid RJ, Greene SA.
Development and validation of the patient assessment of chronic illness
care (PACIC). Med Care. 2005a;43(5):436-44. https.//doi.org/10.1097/01.mlr.
0000160375.47920.8c.

Lloyd H, Wheat H, Horrell J, Sugavanam T, Fosh B, Valderas JM, et al.
Patient-reported measures for person-centered coordinated care: a
comparative domain map and web-based compendium for supporting
policy development and implementation. J Med Internet Res. 2018;20(2):
e54. https://doi.org/10.2196/jmir.7789.

Fan J, McCoy R, Ziegenfuss J, Smith S, Borah B, Deming J, et al. Evaluating
the structure of the patient assessment of chronic illness care (PACIC)
survey from the Patient's perspective. Ann Behav Med. 2015;49(1):104-11.
https://doi.org/10.1007/512160-014-9638-3.

Gugiu C, Coryn C, Applegate B. Structure and measurement properties of
the patient assessment of chronic illness care instrument. J Eval Clin Pract.
2010;16(3):509-16. https.//doi.org/10.1111/].1365-2753.2009.01151 x.
Glasgow RE, Whitesides H, Nelson CC, King DK. Use of the patient
assessment of chronic illness care (PACIC) with diabetic patients:
relationship to patient characteristics, receipt of care, and self-
management. Diabetes Care. 2005b;28(11):2655-61. https://doi.org/1
0.2337/diacare.28.11.2655.

Simonsen N, Koponen AM, Suominen S. Patients' assessment of chronic
iliness care: a validation study among patients with type 2 diabetes in
Finland. BMC Health Serv Res. 2018;18(1):412. https://doi.org/10.1186/s12
913-018-3206-7.

Toljamo M, Hentinen M. Adherence to self-care and social support. J Clin
Nurs. 2001;10(5):618-27. https://doi.org/10.1046/j.1365-2702.2001.00520.x.
Brandt PA, Weinert C. The PRQ - a social support measure. Nurs Res. 1981;
30(5):277-80.

McCormack LA, Williams-Piehota PA, Bann CM, Burton J, Kamerow DB,
Squire C, et al. Development and validation of an instrument to measure
resources and support for chronic illness self-management: a model using
diabetes. Diabetes educator. 2008;34(4):707-18.


https://doi.org/10.1038/nrendo.2017.151
https://www.kela.fi/kelasto
https://doi.org/10.1016/S2213-8587(17)30186-9
https://doi.org/10.1111/dme.14087
https://doi.org/10.1016/j.numecd.2017.01.006
https://doi.org/10.1016/j.numecd.2017.01.006
https://doi.org/10.1016/j.pec.2010.10.030
https://doi.org/10.1016/j.pec.2010.10.030
https://doi.org/10.2337/dc16-2053
https://doi.org/10.1177/2055102915579778
https://doi.org/10.1177/2055102915579778
https://doi.org/10.2337/dc09-1746
https://doi.org/10.1093/heapro/dat097
https://doi.org/10.1186/1472-6963-12-157
https://doi.org/10.1186/1472-6963-12-157
https://doi.org/10.1377/hlthaff.20.6.64
https://doi.org/10.1136/bmj.320.7234.569
https://doi.org/10.2337/cd18-0105
https://doi.org/10.1001/jama.288.15.1909
https://doi.org/10.1016/j.pec.2015.05.012
https://doi.org/10.1016/j.pec.2009.07.025
https://doi.org/10.1016/j.pec.2009.07.025
https://doi.org/10.2337/diaclin.22.3.123
https://doi.org/10.1093/heapro/13.4.349
https://doi.org/10.1016/0738-3991(95)00730-N
https://doi.org/10.2337/diacare.29.04.06.dc05-1785
https://doi.org/10.2337/diacare.29.04.06.dc05-1785
https://doi.org/10.1001/jama.288.14.1775
https://doi.org/10.1001/jama.288.14.1775
https://doi.org/10.2337/diacare.23.6.739
https://doi.org/10.2337/diacare.26.5.1641-a
https://doi.org/10.1097/01.mlr.0000160375.47920.8c
https://doi.org/10.1097/01.mlr.0000160375.47920.8c
https://doi.org/10.2196/jmir.7789
https://doi.org/10.1007/s12160-014-9638-3
https://doi.org/10.1111/j.1365-2753.2009.01151.x
https://doi.org/10.2337/diacare.28.11.2655
https://doi.org/10.2337/diacare.28.11.2655
https://doi.org/10.1186/s12913-018-3206-7
https://doi.org/10.1186/s12913-018-3206-7
https://doi.org/10.1046/j.1365-2702.2001.00520.x

Simonsen et al. BMC Public Health

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

(2021) 21:844

Aalto AM, Aro AR, Teperi J. Rand-36 terveyteen liittyvan eldmanlaadun
mittarina: Mittarin luotettavuus ja suomalaiset vaestoarvot. Stakes, National
Research and development Centre for welfare and health. Res Rep. 1999;101.
http//um fi/ URN:NBN:fi-fe201211089642.

Hays RD, Sherbourne CD, Mazel RM. The RAND 36-item health survey 1.0.
Health Econ. 1993,2(3):217-27. https://doi.org/10.1002/hec.4730020305.
Donald M, Dower J, Ware R, Mukandi B, Parekh S, Bain C. Living with
diabetes: rationale, study design and baseline characteristics for an
Australian prospective cohort study. BMC Public Health. 2012;12(1):8.
https://doi.org/10.1186/1471-2458-12-8.

Aujoulat |, d'Hoore W, Deccache A. Patient empowerment in theory and
practice: polysemy or cacophony? Patient Educ Couns. 2007;66(1):13-20.
https://doi.org/10.1016/j.pec.2006.09.008.

Aujoulat I, Luminet O, Deccache A. The perspective of patients on their

experience of powerlessness. Qual Health Res. 2007;17(6):772-85. https://doi.

0rg/10.1177/1049732307302665.

Browne JL, Nefs G, Pouwer F, Speight J. Depression, anxiety and self-care
behaviours of young adults with type 2 diabetes: results from the
international diabetes management and impact for long-term
empowerment and success (MILES) study. Diabet Med. 2015;32(1):133-40.
https://doi.org/10.1111/dme.12566.

Piatt GA, Anderson RM, Brooks MM, Songer T, Siminerio LM, Korytkowski
MM, et al. 3-year follow-up of clinical and behavioral improvements
following a multifaceted diabetes care intervention. Diabetes Educ. 2010;
36(2):301-9. https://doi.org/10.1177/0145721710361388.

Elissen A, Nolte E, Knai C, Brunn M, Chevreul K, Conklin A, et al. Is Europe
putting theory into practice? A qualitative study of the level of self-
management support in chronic care management approaches. BMC
Health Serv Res. 2013;13(1):117. https://doi.org/10.1186/1472-6963-13-117.
van Houtum L, Heijmans M, Rijken M, Groenewegen P. Perceived quality of
chronic illness care is associated with self-management: results of a
nationwide study in the Netherlands. Health Policy. 2016;120(4):431-9.
https://doi.org/10.1016/j.healthpol.2015.11.006.

Houle J, Beaulieu M, Lussier M, Del Grande C, Pellerin J, Authier M, et al.

Patients’ experience of chronic illness care in a network of teaching settings.

Can Fam Physician. 2012;58(12):1366-73.

Koponen AM, Simonsen-Rehn N, Laamanen R & Suominen S: Diabeteksen
hyvé hoito-tutkimusprojektin loppuraportti [Good Diabetes Care-Study: Final
Report]. https.//www.kela fi/documents/10180/1071853/Koponen_Dia
beteksen_hyva_hoito.pdf/730f57b4-9342-4d06-a826-efff0205ce7e (Last
accessed 30 Oct 2020).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 14 of 14

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://urn.fi/URN:NBN:fi-fe201211089642
https://doi.org/10.1002/hec.4730020305
https://doi.org/10.1186/1471-2458-12-8
https://doi.org/10.1016/j.pec.2006.09.008
https://doi.org/10.1177/1049732307302665
https://doi.org/10.1177/1049732307302665
https://doi.org/10.1111/dme.12566
https://doi.org/10.1177/0145721710361388
https://doi.org/10.1186/1472-6963-13-117
https://doi.org/10.1016/j.healthpol.2015.11.006
https://www.kela.fi/documents/10180/1071853/Koponen_Diabeteksen_hyva_hoito.pdf/730f57b4-9342-4d06-a826-efff0205ce7e
https://www.kela.fi/documents/10180/1071853/Koponen_Diabeteksen_hyva_hoito.pdf/730f57b4-9342-4d06-a826-efff0205ce7e

	Abstract
	Background
	Method
	Results
	Conclusion

	Introduction
	Methods
	Design and setting/ data collection
	Measures
	Outcome variable
	Main independent variables

	Additional independent variables measuring quality of care and psychosocial wellbeing
	Statistical analyses

	Results
	Background characteristics of the sample
	Age differentials in study variables: descriptive findings
	Baseline associations between empowerment and background and independent variables
	Regression analyses of correlates of diabetes empowerment

	Discussion
	Strengths and limitations

	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

