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Abstract

Aim To investigate the associations of self-perceived competence in diabetes management and autonomy support from

healthcare providers with diabetes distress in adults with Type 1 diabetes mellitus that is not optimally controlled

[HbA1c ≥ 64 mmol/mol (8.0%)].

Methods This cross-sectional study comprised blood sampling and three self-report questionnaires, the Problem Areas

in Diabetes scale, the Perceived Competence in Diabetes Scale and a measure of autonomy support by healthcare

providers, the Health Care Climate Questionnaire. We fitted blockwise linear regression models to assess the

associations between Problem Areas in Diabetes score and the variables of interest (autonomy support and perceived

diabetes competence), controlling for clinical and sociodemographic variables.

Results Of the study sample [n = 178; mean age 36.7 (�10.7) years], 31.5% had long-term complications and 43.2%

reported elevated (≥40) Problem Areas in Diabetes scores. A significant negative association was found between

autonomy support and Problem Areas in Diabetes score (B = -3.61, P = 0.001), indicating that lower autonomy support

was associated with greater diabetes distress. When perceived competence was controlled, it mediated the association of

autonomy support with diabetes distress, reducing it to non-significance. There was a significant negative association

between perceived competence and Problem Areas in Diabetes score (B = -8.89, P < 0.001), indicating that lower

perceived competence was associated with greater perceived distress.

Conclusions There was an indirect (fully mediated) relationship between autonomy support and diabetes distress;

autonomy support was associated with increased perceived competence, which, in turn, was associated with reduced

distress. Healthcare providers’ communication styles enhancing perceived competence through autonomy support may

contribute to effective treatment for people with Type 1 diabetes and suboptimum glycaemic control.

Diabet. Med. 32, 1513–1519 (2015)

Introduction

Severe emotional distress in people with diabetes substan-

tially increases the burden of the condition [1]. Diabetes

distress has been found to negatively influence glycaemic

control [2] and quality of life [3]. Psychosocial problems

have been documented worldwide for both Type 1 and Type

2 diabetes mellitus [4]. Fisher et al. [5] emphasize that

diabetes distress has stronger associations with psychologi-

cal, behavioural and social outcomes than depression. The

personal burden of living with diabetes is partly related to the

level of self-care, in that the individual’s efforts to self-

monitor blood glucose, manage insulin, eat healthily and
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exercise regularly is required to attain optimum treatment

outcomes [6]. To manage these demands, the individual’s

multifaceted competence level is of great importance [7].

As people become more autonomously motivated, they feel

more competent and better able to attain relevant outcomes

[8,9]. According to Self-Determination Theory, people

experience a sense of competence when they know that they

are able to control important health outcomes such as their

glucose levels. Autonomy refers to the perception that one is

the source of one’s own behaviour and concerns the

experience of initiating behaviours [10]. When healthcare

providers support patient autonomy, health-relevant behav-

iours and competence are enhanced [11].

In light of Self-Determination Theory, and to broaden our

understanding of factors that might have an impact on

diabetes distress, we sought to identify how self-perceived

autonomy support and self-perceived competence among

people with diabetes are associated with diabetes distress in

adults with Type 1 diabetes and suboptimum metabolic

control. We investigated the hypothesis that self-perceived

autonomy support is associated with higher self-perceived

competence in diabetes management and, in turn, with lower

diabetes distress in adults with Type 1 diabetes and HbA1c

levels that are above target.

Patients and methods

The present study was conducted at a diabetes outpatient

clinic at a university hospital in Western Norway. The

hospital’s population is ethnically stable and homogeneous,

and includes both rural and urban populations. The data

presented are baseline data from a randomized, controlled,

group-based intervention study conducted among people

with Type 1 diabetes who had suboptimum glucose control

over an extended period. The analyses reported in the present

paper used a cross-sectional design.

From March 2011 to March 2013, all 561 people with

Type 1 diabetes attending consultations at the University

Hospital were assessed for eligibility according to the study’s

inclusion/exclusion criteria (Fig. 1). The following inclusion

criteria were used: age 18–55 years; Type 1 diabetes

diagnosis for at least 1 year; HbA1c ≥64 mmol/mol

(≥8.0%) on one or two occasions during the year preceding

the study; and at least two daily insulin injections or

continuous subcutaneous insulin infusion. Exclusion criteria

were: severe medical comorbidity (e.g. end-stage renal

disease, severe heart failure, severe cancer) and/or a medical

history that included a major psychiatric diagnosis (e.g.

schizophrenia, severe depression, bipolar disorder). Addi-

tional exclusion criteria were: inadequate reading/speaking

skills in Norwegian; cognitive deficiency (e.g. Down’s

syndrome, Alzheimer’s disease); visual impairment that

prevented reading; substance abuse; pregnancy.

After 476 people who met the study criteria had been

identified, a request was sent by post 1–3 weeks in advance

of their next clinical consultation inviting them to take part

in the study. They were then recruited and, if willing to

participate, consented when they were at the clinic. An

additional letter was sent to those who did not come for their

scheduled appointment at the clinic. If there was still no

response, they were classified as non-responders (n = 149).

Assessed for eligibility
n=561

Declined participation
n=149

Ineligible patients n=85

Comorbidity 25      
Psychiatric disorder 38                   
Cognitive deficit/
language barriers 17
Pregnancy 5     

Non-responders
n=149

Included in analysis
n=178

Eligible patients
n=476

FIGURE 1 Study sample.

What’s new?

• This study highlights the relationship between self-

perceived autonomy support and the level of diabetes

distress among adults with Type 1 diabetes.

• Significant negative associations were found between

the perceived level of autonomy support and diabetes

distress, mediated through self-perceived diabetes com-

petence level.

• These observations suggest that healthcare providers

should regard methods supportive of patient autonomy

as essential factors in understanding and handling

diabetes distress and, in turn, improving self-manage-

ment of the condition.
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Participants were asked to provide information regarding

age, sex, marital/co-habitation status (living alone vs. living

with others), education (levels of education were dichoto-

mized into university education: yes or no), employment status

(working full-time, i.e. full-time employed and/or student, vs.

working part-time, i.e. part-time employed and/or provisional

disability benefit, vs. not working, i.e. paid leave of absence

and/or unemployed or permanent disability benefit), height

and weight. They were also asked to report condition-related

information: diabetes duration; insulin regimen (insulin

pump: yes or no); hypoglycaemic episodes (severe hypoglyca-

emia in the last 12 months: yes or no); and complications (any

long-term complications, e.g. cardiovascular disease,

nephropathy, retinopathy, neuropathy: yes or no).

A preliminary analysis identified a curvilinear relationship

between frequency of self-monitoring of blood glucose and

diabetes distress, in which distress was higher for those who

performed self-monitoring of blood glucose either very

infrequently (no monitoring in last 14 days, less than every

week) or very frequently (4–6 times per day, ≥ 7 times per

day), and lower for those who monitored their blood glucose

with intermediate frequency (less than every day, 1–3 times

per day). Self-monitoring of blood glucose frequency was

therefore dichotomized into ‘low distress’ self-monitoring of

blood glucose (less than every day and 1–3 times per day),

and ‘high distress’ self-monitoring of blood glucose (all

remaining groups).

In addition to completing a self-report questionnaire, all

participants had HbA1c assessed in connection with a

regularly scheduled visit at the clinic. Samples were analysed

at the University Hospital using high-performance liquid

chromatography assays (DCA Vantage, DCA 2000 and DCA

2000 + ; Siemens/Bayer, Camberley, UK), standardized and

calibrated against the International Federation of Clinical

Chemists standards [12].

The questionnaire comprised three scales assessing psy-

chosocial functioning, which are described below.

The Problem Areas In Diabetes (PAID) scale measures

negative emotions related to living with diabetes (e.g. ‘feeling

alone with diabetes’, ‘feeling anger when. . .’), which were

rated on a five-point scale (0–4 ranging from ‘not a problem’ to

‘a very serious problem’). Scores are transformed to a 0–100

scale; higher scores represent greater distress. Elevated diabe-

tes distress is identified as a score of ≥ 40 [13]. The PAID scale

has been shown to have high internal consistency in the

Norwegian population (Cronbach’s a=0.93–0.95) [14]. In the

present study, the Cronbach a coefficient was 0.94.

The Perceived Competence for Diabetes Scale (PCDS)

assesses the degree to which people with diabetes feel they

can manage the every-day aspects of diabetes care [15]. The

PCDS contains four statements (e.g. ‘I am able to manage my

diabetes’), rated on a seven-point Likert scale indicating level

of agreement (1–7, ranging from ‘not at all true’ to ‘very

true’); higher scores represent better respondent’s perfor-

mance. The mean of a person’s responses is used as a

summary score. The PCDS has internal consistencies of

Cronbach’s a ranging between 0.83 and 0.93 [11,15]. In the

present study, the Cronbach’s a coefficient was 0.92. The

PCDS was translated into Norwegian and back-translated

into English by professional translators, in accordance with

the WHO guidelines [16].

The Health Care Climate Questionnaire (HCCQ) assesses

patients’ perceptions of the degree to which their healthcare

providers are supportive of autonomy rather than controlling

in consultations. This study used the short form containing

six statements (e.g. ‘I feel that my healthcare providers

provide me with choices and options’) rated on a seven-point

Likert scale indicating level of agreement (1–7 ranging from

‘strongly disagree’ to ‘strongly agree’). Higher scores repre-

sent greater perceived support for autonomy by healthcare

professionals. The six-item short form has a Cronbach a
coefficient of 0.82 [11]. In the present study, the Cronbach a
coefficient was 0.95. The HCCQ was translated into Nor-

wegian and back-translated into English by professional

translators, in accordance with the WHO guidelines [16].

The Regional Committee for Medical and Health Research

Ethics approved the study (2010/1325), and gave access to

age, gender and the HbA1c values of the non-responders.

Participants gave full informed written consent to participate

in the study.

Statistical analysis

To assess the association between PAID score and the set

of predictors, we fitted an unadjusted linear regression

model for each predictor and a blockwise linear regression

model. The blocks of variables were entered according

to their hypothesized causal ordering [17]: (a) socio-

demographic (age, sex, level of education, co-habitation

status and employment status) and clinical factors

(long-term complications, insulin treatment regimen, self-

monitoring of blood glucose, diabetes duration, episodes of

severe hypoglycaemia, HbA1c value and BMI); (b) self-

perceived level of autonomy support (HCCQ score); and

(c) self-perceived level of competence (PCDS score),

respectively. To analyse the difference between non-partic-

ipants and participants we used chi-squared and

Mann–Whitney U-tests.

Missing values were handled by pairwise exclusion. The

general significance level was set to 0.05. In the regression

analyses, we took multiple testing effects into account.

Because of the dependence of the tests in a regression, the

Bonferroni adjustment would be too conservative, so we used

an adjusted significance level of 0.01. R-squared change was

used to assess the explanatory power of each block of

variables as the incremental contribution to explained

variance. The pathway from autonomy support to compe-

tence was estimated using a linear regression model with

competence as outcome and the remaining predictors of the

full model as predictors.
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Results

Among all adults assessed for eligibility, 15.2% were found

to be ineligible. Among those eligible (n = 476) the response

rate was 37.4%, with non-participants equally distributed

between non-responders and those who actively declined

participation (n = 149 and n = 149, respectively; Fig. 1).

Descriptive statistics are reported in Table 1. The mean age

of the study sample (n = 178) was 36.7 � 10.7 years and the

median (range) disease duration was 19 (1–46) years. The

mean HbA1c level was 78 � 12 mmol/mol (9.3 � 1.1%). In

all, 31.5% of the participants had diabetes-related compli-

cations, and 42.7% had experienced severe hypoglycaemia

within the previous 12 months. The study sample comprised

62.4% women, 96.6% were white, 35.9% had a university

education and 13.5% were unemployed. In addition, 43.2%

scored ≥40 on the PAID scale (data not shown).

Non-participants (n = 298) did not differ significantly from

participants (n = 178) with regard to mean age (34.4 � 11.2

vs. 36.7 � 10.7 years; P = 0.032) or HbA1c [76 � 13 mmol/

mol (9.2 � 1.2%) vs. 78 � 11 mmol/mol (9.3 � 1.1%);

P = 0.025]; however, a significant sex ratio difference was

found (male/female: 178 /120 vs. 67/111; P < 0.001).

The results of blockwise regression analyses are shown in

Table 2. Self-perceived autonomy support (HCCQ) and dia-

betes self-perceived competence (PCDS) contributed a statis-

tically significant amount to the model’s explained variance,

6.3 and 32.9%, respectively. Both variables of interest were

significant upon entry into the model. A significant negative

association was found between self-perceived autonomy

support and diabetes distress (B = -3.61; P = 0.001), indicat-

ing that lower self-perceived autonomy supportwas associated

with greater distress. When self-perceived competence was

controlled, it mediated the association of self-perceived

autonomy support with diabetes distress, reducing it to non-

significance (B = -0.03, P = 0.969). There was a significant

negative association between self-perceived competence and

diabetes distress (B = -8.89, P < 0.001), indicating that lower

self-perceived competence was associated with greater dis-

tress. These results identify an indirect (fully mediated)

relationship between self-perceived autonomy support and

diabetes distress; autonomy support is associated with higher

self-perceived competence, which in turn is associated with

lower distress. The estimate of the pathway from autonomy

support to self-perceived competence was B = 0.40

(P < 0.001; not shown in Table 2). We noted that diabetes

distress was higher in those who monitored blood glucose

either infrequently or very frequently.

Discussion

In the present study a significant negative association

between the perceived level of autonomy support from

healthcare providers and diabetes distress was identified.

Interestingly, among people with a suboptimally controlled

Type 1 diabetes these associations seemed to be mediated

through the level of self-perceived competence in managing

diabetes. In diabetes care, competence is especially challeng-

ing and important because adequate self-management is

pivotal to securing optimum treatment of the condition. It is

well known that health outcomes are influenced by the

individual’s level of perceived competence and this has been

the subject of many educational, motivational and psycho-

social intervention studies [18]. Although a variety of

programmes show positive results, most lack evidence that

they are effective in different populations [19]. Additional

research to investigate the relationship between autonomy

support and clinical outcomes has been suggested [20]. The

results of the present study may contribute to the discussion

regarding how to create more successful and theory-based

motivational interventions.

Low competence has been associated with poor knowledge

and understanding of HbA1c among people with diabetes

[22]. While the causal dynamics underlying this association

are unknown, it has been hypothesized that low self-

perceived competence might be a consequence of poor

ability to manage the daily stressors caused by diabetes

self-management [23]. In turn, perceiving one’s own compe-

Table 1 Characteristics of the study sample (N = 178)

Demographic characteristics
Sex, women, n (%) 111 (62.4)
Mean (SD) age, years 36.7 (10.7)
Living alone, n (%) 28 (15.7)

University education, n (%)
No University education 114 (64.1)
University education ≤ 4 years 44 (24.7)
University education > 4 years 20 (11.2)

Employment status, n (%)
Working full-time 120 (67.4)
Working part-time 34 (19.1)
Not working 24 (13.5)

Clinical characteristics
Median (range) diabetes duration, years* 19.0 (1–46)
Mean (SD) HbA1c, mmol/mol 78 (12)
Mean (SD) HbA1c, % points 9.3 (1.1)
Mean (SD) BMI, kg/m† 25.6 (4.0)
Long-term complications, n (%) 56 (31.5)
Insulin pump, n (%) 75 (42.1)
Severe hypoglycemia past year‡, n (%) 76 (42.7)

Frequency of self-monitoring blood glucose, n (%)
≥7 times per day 21 (11.8)
4–6 times per day 54 (30.3)
1–3 times per day 54 (30.3)
Less than every day 28 (15.7)
Less than every week 12 (6.7)
No monitoring last 14 days 9 (5.1)

Psychosocial functioning (defined range)
Mean (SD) PAID scale score (0–100) 37.2 (20.5)
Mean (SD) PCDS score (1–7) 4.3 (1.5)
Mean (SD) HCCQ score (1–7) 5.0 (1.5)

PAID, Problem Areas in Diabetes; PCDS, Perceived Compe-
tence in Diabetes Scale; HCCQ, Health Care Climate Ques-
tionnaire.
*n = 174.
†n = 171.
‡n = 176.
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tence to be low can in itself be distressing. The findings of the

present study suggest a need for a revised approach with

regard to how healthcare providers deal with competence

among adults with suboptimally regulated Type 1 diabetes. It

has been shown that as people become more autonomously

motivated, they regard themselves as more competent in

attaining the desired outcomes [24]. Some studies also

suggest that the support of healthcare providers may be a

powerful factor influencing individuals’ management of their

condition [25]. Other studies suggest that a non-supportive

relationship with healthcare providers can become a stressor

and a hindrance to effective disease management [26].

In efforts to individualize diabetes care, as recommended

by the American Association of Diabetes Educators [27],

diabetes care providers need to assess life challenges, as well

as personal resources. In spite of having suboptimum control

of Type 1 diabetes and a rather substantial level of diabetes

distress (43% scoring ≥40 on the PAID scale), the respon-

dents had many life resources, including being young, well-

educated and employed. In their recent review article,

Barnard et al. [28] introduced a model of diabetes care that

incorporates the various influences on diabetes self-manage-

ment, including feelings, beliefs and personal motivation.

The findings of the present study encourage further discus-

sion of this model of diabetes care, specifically the inclusion

of each person’s perceived level of autonomy support and

self-perceived competence in efforts to assess and alleviate

diabetes distress.

This study has limitations. First, the cross-sectional design

limits the potential for drawing conclusions about causality

or about directions of the relationships between diabetes

distress and the explanatory variables; however, we were

able to indicate whether the data were (or were not)

consistent with the hypotheses regarding causal relation-

ships. Second, only one third of the potentially eligible

sample participated in the study and we were not able to

assess socio-economic differences between participants and

non-participants, which may restrict the study’s generaliz-

ability. Not unlike tendencies among people with chronic

conditions in general [29], the frequency of non-participa-

tion was considerable in the present study population, which

is a possible threat to the study’s validity. In addition, two

out of three participants were female, and women generally

report higher levels of diabetes-related distress than men

[30]. In spite of inclusion criteria [HbA1c ≥ 64 mmol/mol

(≥8.0%)], a substantial number (40%) of participants had

experienced hypoglycaemia in the past 12 months. This

finding might call into question the representativeness of the

sample. Another limitation is the lack of measures of

participants’ behaviours that might mediate or moderate

the associations between competence and glycaemic control.

It would have strengthened the study if we had had more

data on the non-participants. Nevertheless, we did have

some core data on all the eligible patients: age, gender and

HbA1c values.

The results of the present study are consistent with the

hypothesis that the level of autonomy support received by a

person with diabetes from healthcare professionals might

influence the level of self-perceived competence and thus

indirectly promote improved diabetes self-management and

glycaemic control. This finding is consistent with other

researchers who have confirmed that motivation based on

free choice instead of external control (as defined by Self-

Determination Theory) is associated with improved HbA1c

values and that perceiving oneself to be competent in

managing diabetes is associated with improved glycaemic

control [21]. Although, in the present study, autonomy

support only accounts for 6.3% of explained variance in

diabetes distress, all clinical and demographic measures

combined to account for only twice that variance in distress.

A difference of one standard deviation in the perceived

autonomy support score reflects a difference of 5.4 points in

the diabetes distress score; thus, our results suggest that if

healthcare professionals were to provide autonomy support

this might contribute to improved diabetes outcomes, as self-

perceived competence may facilitate optimum diabetes self-

management and contribute to a decreased level of diabetes

distress.

This finding contributes to a broader understanding of

diabetes distress and adds to the discussion of the com-

plexity of factors affecting suboptimum glycaemic control

and to the importance of healthcare providers’ consultation

style.

In conclusion, self-perceived autonomy support from

healthcare providers is associated with increased self-per-

ceived competence and, in turn, with diabetes distress.

Enhancing self-perceived competence through treatment

strategies supportive of autonomy may contribute to more

effective and efficient self-management for people with

suboptimum glycaemic control. Because diabetes distress is

also a matter of concern for people with optimum glycaemic

control, further research should address these hypotheses in

that sub-population.
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