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Motivation Profile and Wellbeing in Transylvanian
Hungarians with Type 2 Diabetes
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ABSTRACT. Diabetes is a complex endocrine disease with a series of complications
and it represents a significant public health concern globally and regionally
in Romania. Specific aspects of motivation as well as mental wellbeing are
considered to be related to diabetes management. When the psychological
needs are supported, people experience better quality motivation, higher sense
of wellbeing and tend to maintain desirable behaviors. Our objective was to
examine the predictive role of motivation and wellbeing variables on glycemic
control in patients diagnosed with type 2 diabetes in Transylvania, Romania.
We also targeted other relevant factors (demographic parameters, clinical illness
characteristics, diabetes-related knowledge) which influence optimal glycemic
control. Participants (N=232) were Hungarian speaking adult patients from
Transylvania, Romania, diagnosed with type 2 diabetes. Demographic and clinical
data sets were collected. Participants completed a set of questionnaires developed
to measure motivational dimensions, subjective wellbeing and diabetes-related
knowledge. Targeted motivation variables were established based on Self-
Determination Theory. The study followed an observational correlational design.
Hierarchical multiple regression models were used to investigate the predictors
of glycemic control. Results show that perceived competence and autonomous
motivation have increased predictive power on optimal glycemic control, but the
effect of motivation is partially mediated by wellbeing components. Illlness related
characteristics like vascular complications, comorbidities and illness duration
proved to be essential predictors of glycemic control. lllness duration seemed to
have a specific effect on glycemic control for patients living in Transylvania, longer
duration predicts better glycemic control. Future research should examine the
topic using an experimental design.

Keywords: type 2 diabetes, glycemic control, autonomy, competence, relatedness,
wellbeing, illness characteristics, diabetes-related knowledge

1 Babes-Bolyai University, Faculty of Psychology and Educational Sciences, Department of
Applied Psychology, Cluj-Napoca, Romania

* Corresponding author. Address for correspondence: December 21, 1989 Boulevard no. 128,
Cluj-Napoca, Romania; Tel.: +40264-445206; E-mail address: kinga.kalcza-janosi@ubbcluj.ro

©2023 STUDIA UBB PSYCHOL.-PAED. Published by Babes-Bolyai University.

@@@@ This work is licensed under a Creative Commons Attribution-
ATl NonCommercial-NoDerivatives 4.0 International License


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

KARMEN SULYOK, KINGA KALCZA-JANOSI, IBOLYA KOTTA

Introduction

Diabetes is a complex endocrine disease with a series of complications,
and it represents a significant public health concern globally and regionally in
Transylvania, Romania. In a 2016 report the World Health Organization has
estimated the number of diabetes patients would reach 425 million by 2017,
with a global prevalence in the adult population rising to 8.5% (WHO, 2016).
Negative effects of diabetes have been linked to poor glycemic control reflected
in high glycosylated hemoglobin (HbA1lc) levels, which are associated with
substantial morbidity and mortality rates. Recent studies have shown a
significant rise in the number of diabetic patients in Romania (Mota & Dinu,
2013; Rosu & Mota, 2018). Results of an extensive study published by the
Romanian Society of Diabetes, Nutrition, and Metabolic Diseases stated that in
2014 there were nearly 2 million Romanian citizens suffering from diabetes
mellitus (IDF Diabetes Atlas 9th Edition 2019, n.d.; Mota & Dinu, 2013).

According to the International Diabetes Federation (IDF) data, the age-
standardized prevalence of diabetes in Romania was 8.4%, with approximately
the same rates for men and women (International Diabetes Federation - The
Programme, n.d.). However, the first large scale national study on the occurrence
of diabetes in Romania (PREDATORR) recorded an elevated, 11.6% age- and sex-
adjusted rate (Rosu & Mota, 2018), almost double compared to previous
estimations (Mota & Dinu, 2013).

Complications related to diabetes can be prevented by appropriate
treatment, lifestyle changes and regularly performed self-management tasks,
such as maintaining a healthy diet, self-monitoring blood sugar levels, adjusting
insulin doses and medication. Patient self-management was considered to be
reflected in the level of glycemic control; a variable found to be associated with
the harmful effects of the condition (Egwim, 2022). Good glycemic control was
indicated by a HbA1c level lower than 7%, with values over being perceived as
reflecting poor control (“Glycemic Targets: Standards of Medical Care in
Diabetes—2018”, 2017).

Although various factors have been described to predict poor glycemic
control (Ross et al, 2011; Yasmin, Al-Zahraa, 2023), evidence is lacking on
specific predictors and mediating factors associated with this variable among
patients with type 2 diabetes in Romania.
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Diabetes-Related Knowledge and Diabetes Management

The self-management of diabetes was described as one of the most
complex challenges in the treatment of this chronic disease. Diabetes-related
knowledge has been considered an important prerequisite in preventing
disease related complications. Educated patients were found to manage the
disease better than those unable to understand it and its symptoms (McPherson
et al,, 2008). Strine et al. (2005) reported that 50-80% of diabetes patients
worldwide have significant knowledge gaps regarding their disease. Some
evidence-based studies suggested that patients with diabetes complications
often lack adequate knowledge about the nature of the disease, risk factors and
associated complications (Menwer Alanazi et al.,, 2017; Sivaganom et al., 2002;
Strine et al., 2005). Although there is significant literature on the detrimental
effects of a lacking diabetes education, studies on the relationship between
diabetes-related knowledge and complications of the disease have reported
conflicting results (e.g. Menwer Alanazi et al., 2017; Ozcelik, 2010). Lack of
awareness is considered to be a contributing factor in patients manifesting
inappropriate attitudes towards diabetes care and treatment. Similarly,
McPerson et al. (2008) and Ozcelik et al. (2010) have found a strong inverse
correlation between diabetes-related knowledge and HbA1lc values, which
reflects a better glycemic control.

Diabetes-related knowledge is considered important, but there were
also results demonstrating that it is not the best predictor of glycemic control;
diabetes education programs have shown mixed results in effectiveness
(Adarmouch et al. 2017; Dube et al., 2015).

Several studies presented a lack of association between diabetes
knowledge and different aspects of glycemic control (Aroraetal, 2011; Formosa,
2008; He & Wharrad, 2007), but managed to find correlations with other
associated variables (e.g. disease duration) or demographic characteristics of
patients (e.g. level of education) (Arora etal., 2011).

Basic Psychological Needs and Diabetes Management

Self-determination theory (SDT) (Deci & Ryan, 2000) is a macro-theory
of human motivation which posits that people are innately oriented towards
attaining their physical and mental wellbeing and are more prone to adopt
behaviors conducive to this state when basic psychological needs for autonomy,
competence and relatedness are socially accepted (Williams et al, 2009).
According to SDT, motivation is a psychological energy directed at a particular
goal. When the psychological needs are supported by the social surroundings,
people experience better quality motivation, higher sense of wellbeing and are
more likely to maintain desirable behaviors.
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Because of the way it explores the autonomous and self-determined
characteristics of individual behavior (Deci, & Ryan, 2004), the theory was
considered an excellent model for understanding chronic disease management
(Williams et al., 2004). SDT identifies several distinct types of motivation, each
impacting learning, performance, personal experience and wellbeing (Ryan &
Deci, 2000a). The theory has been applied to explore different health-related
behaviors in 184 data sets from around the world (Ng et al. 2012), for example
the motivational basis for committing to long-term prescription drug
treatments (Williams et al., 2005). Based on previous empirical results there
was a positive link between patient autonomy and health (Ng et al., 2012). A
recent study conducted with cluster randomized control trial method revealed
that autonomy support groups working within the SDT frame could help
patients not only achieve a better glycemic control, but also maintain it for a
longer period of time (Yun et al., 2020).

SDT posited the three basic psychological needs as universal, underlining
that the satisfaction of each may differ from one culture to another (Deci &
Ryan, 2000). Research data has since confirmed that these psychological needs
are indeed universal (Chirkov et al.,, 2005) but self-determination was also
linked to culture (Moneta, 2004).

Mental Wellbeing and Diabetes Management

The concept of mental wellbeing was developed in the context of positive
psychology and represents a complex psychological construct influenced by
positive psychological characteristics (e.g. optimism, positive affect) and related
constructs. According to the WHO, mental health and wellbeing are treated as
equivalent concepts (WHO, 2005). In mental health service, mental wellbeing
has been used as an outcome measure.

In psychological research, wellbeing was described as comprising
positive emotional states (feeling good) and good functioning (thoughts on
good functioning), specifically having a command over resources or achieving
a balance between resources and challenges. From a multi-disciplinary point of
view, wellbeing has been presented as a concept focused on optimism which
can be described as the balance point between the resources and the challenges
of an individual (Wassel & Dodge, 2015). This balance might have an important
influence on health-related behavior and specifically diabetes management.

Self-efficacy, optimism and resilience in diabetes patients have been
correlated with numerous beneficial outcomes (Al-Khawaldeh et al.,, 2012;
Celano et al,, 2013; Roberston et al,, 2012; Venkataraman et al,, 2011). These
positive constructs have been associated with superior medical outcomes,
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including better glucose control and lower mortality rates (Massey et al., 2017).
Higher levels of overall wellbeing in patients with diabetes were correlated
with better glucose control (Papanas et al.,, 2010). Also, better measures of
emotional vitality and life satisfaction were associated with a more effective
prevention of type 2 diabetes (Boehm et al.,, 2015).

Though the relationship between positive psychological constructs and
health outcomes is not fully understood, most evidence that linked positive
states to superior outcomes emphasized an increased adherence to health
behaviors (Al-Khawaldeh et al., 2012; Roberston et al., 2012; Venkataraman et
al,, 2011).

Objectives

Our first objective is to examine the motivational profile of Hungarian
speaking Romanian patients with type 2 diabetes living in Transylvania, within
the theoretical framework of SDT. In addition, we aim to identify other variables
(demographic parameters, clinical illness characteristics and diabetes-related
knowledge) which could predict health maintaining behavior of patients with
diabetes living in the socio-cultural background of Transylvania, Romania.

Our second major goal is to examine the role of mental wellbeing as a mediator
in the relationship between motivation and glycemic control.

Materials and Methods

Participants

Patients were sampled from 9 public hospitals in Transylvania, Romania,
using a systematic sampling method. The patients were recruited from four
randomly chosen counties (62% from Harghita, 18% from Mures, 12% from
Covasna and 8% from Satu Mare).

They were asked to complete paper-based questionnaires during a
screening visit.

The initially selected 317 participants were included in the sample
based on the following criteria: Hungarian speaking adults (over 18 years),
diagnosed with type 2 diabetes according to the standards of the American
Diabetes Association (“Classification and Diagnosis of Diabetes: Standards of
Medical Care in Diabetes—2020,” 2019).

In order to reach our targeted sample, the following exclusion criteria
were applied: 1) recent history of hypoglycemic coma; 2) primary neurological
condition as history of transient ischemic attacks, cerebrovascular stroke,
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epilepsy or psychiatric disease; 3) previous severe head injury; 4) any sensory
or motor disorder that would preclude questionnaire completing; 5) regular
treatment with any medications known to have psychoactive effects and
6) drug or alcohol abuse.

Based on our exclusion criteria, 278 subjects were found to be eligible.
After completing the outlier identification (see section Data processing and
statistical analysis) a number of 232 (N=232) participants were recruited.

Power and sample size

A priori power analysis was performed using G_Power3 for hierarchical
linear regression (total number of predictors 11) with a p-value of 0.05 and
statistical power of 0.95. Results showed that for a medium effect size (f 2 =
0.15) (Faul et al,, 2009) the required sample size is n = 178. Recommended
effect sizes used for this assessment were as follows: small (f 2=.02), medium
(f2=.15), and large (f 2= .35) The sample size of the study (n = 232) proved to
be suitable for detecting medium effect sizes.

Ethics Statement

Our study used questionnaires to assess self-management behaviors,
socio-demographic and clinical characteristics of patients. Data regarding
biomedical parameters was extracted from the participants’ medical records.
All participants gave written informed consent after being provided a complete
description of the study.

Methods and procedures were implemented as requested by the
Guideline of the Code of Deontology for the Profession of Psychologist,
elaborated by the Romanian College of Psychologists (COPSI).

Measurements

Demographics

Participants provided information about their sex, age, education, marital
status and perceived economic status.

Clinical Assessment

Participants were asked to provide demographic data and medical
history of diabetes. Diabetes control was measured using glycosylated hemoglobin
(HbA1c) level measurements. Information regarding the last HbAlc value was
collected from the medical records provided by the general practitioners with

10
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the patients’ consent. The test indicates the level of glycemic control over a 3-
month period. Poor diabetes control was defined by a HBA1lc = 7% according to
the guidelines on glycemic targets for diabetes control (“Glycemic Targets:
Standards of Medical Care in Diabetes—2018,” 2017). Furthermore, we collected
data about treatment type (insulin, oral medication or nothing) and disease
duration (number of years since type2 diabetes was diagnosed). A comorbidities/
complications number was calculated based on the count of “Yes” answers given by
participants on a list. List of comorbidities included: hypertension/heart diseases,
dyslipidemia, liver disease, other chronic diseases, combination of aforementioned
diseases and microvascular complications (retinopathy, neuropathy).

Instruments

In order to measure motivational dimensions, subjective wellbeing and
diabetes-related knowledge, the following instruments were used:

To assess the motivational components of subjects we used the Self-
Determination Theory Questionnaire Packet for Diabetes (Kalcza et al., 2016).
The packet evaluates SDT constructs through 3 questionnaires.

Treatment Self-Regulation Questionnaire-Diabetes (TSRQ-D): assesses the
individual differences specific to types of motivation or regulation (Autonomous
Regulation Subscale and Controlled Regulation Subscale). Autonomous Regulation
scores are represented by the average score given on autonomous items.
Controlled Regulation scores are calculated from the average score of controlled
items. Relative Autonomy Index (RAI) is calculated by subtracting the mean of
Controlled Regulation scores from the mean of the Autonomous Regulation
scores.

Perceived Competence for Diabetes Scale (PCDS) assesses feelings related
to healthy behaviour, showing the degree to which patients feel they effectively
manage diabetes in everyday life.

Modified Health Care Climate Questionnaire for Diabetes (mHCCQ-D)
assesses how patients perceive their relationship with the medical staff and
their perception over healthcare providers being autonomy supportive rather
than controlling in consultations.

Patients evaluate on a 7-point Likert scale the degree to which the
statements describe them, 1 meaning “strongly disagree” and 7 representing
“strongly agree”. For PCDS-HU and mHCCQ-D-HU questionnaires, scores range
from 1 to 7, the final score is reached using averages. Because RAl-index is
calculated by subtracting the average score of one 7-point Likert-type subscale
from another, its range spreads from -6 to +6. Higher scores suggest a higher
level on the measured dimensions.

11



KARMEN SULYOK, KINGA KALCZA-JANOSI, IBOLYA KOTTA

The psychometric properties of the Hungarian scales used in our study
were very good (TSRQ-D-HU Autonomous Regulation Subscale a = 0.82 and a =
0.92 at Controlled Regulation Subscale; PCDS-HU a = 0.87; mHCCQ-D-HU a =
0.85), they replicated those of the English version (Kalcza-Janosi e.t al., 2017).

In order to evaluate the mental wellbeing of patients, we used The Short
Warwick Edinburgh Mental Well-being Scale (SWEMWRBS) (Stewart-Brown &
Mohammed, 2001). The instrument presents a more restricted view of mental
wellbeing than the original scale, with most items representing aspects of
overall psychological and specifically eudaimonic wellbeing, and a few covering
hedonic wellbeing or affect (Stewart-Brown et al., 2009). The scale has been
validated for young people aged 15-21 (McKay & Andretta, 2017; Ringdal et al.,
2018) and the general population (Ng Fat et al, 2017). The 7 items are
positively worded with five response categories from ‘none of the time’ to ‘all
of the time’. Scores range from 7 to 35, higher scores indicate an elevated
positive mental wellbeing. Previous research found the SWEMWBS to show
adequate internal consistency (o= 0.83) (Rogers et al., 2018).

Participants also completed the Diabetic Knowledge Questionnaire - 24
(DKQ-24) (Garcia et al., 2001). The DKQ 24-item version was developed from
the original DKQ-60. The instrument assesses knowledge about the causes,
types, self-management competencies and complications of diabetes. When
calculating the knowledge score, 1 point is given to a correct answer, while 0
indicates an incorrect one. Scores range from 0 to 24, higher scores indicate a
more accurate knowledge regarding diabetes.

The Hungarian version of the DKQ-24 presented good reliability with a
Cronbach alpha index of 0.74 (Kalcza-Janosi, et al., 2013).

Data Processing and Statistical Analysis

The study followed an observational, correlational design. To establish
the relationship between the aforementioned factors we performed calculations
using SPSS (Statistical Package for the Social Sciences) version 23.0.

In the first stage the Z-score method of outlier detection was performed,
every value too far from zero (between -3 and 3) was considered an outlier and
was removed from the database. All data was presented as mean (M) and
standard deviation (SD) for continuous variables and as frequency/percentage
for categorical variables. A probability (p) value <0.05 was considered
statistically significant.

Hierarchical multiple regression models were used to investigate the
predictors of glycemic control. The variables for regression models were
chosen on a theoretical and statistical basis.

12



MOTIVATION PROFILE AND WELLBEING IN TRANSYLVANIAN HUNGARIANS WITH TYPE 2 DIABETES

Violations of the normality assumption were checked using Shapiro-
Wilk’s test. All continuous variables (except autonomous motivation index)
were transformed by square-root transformation (moderately, positively skewed
data and moderately, negatively skewed data). Categorical variables were
introduced as dummy variables. The Durbin Watson statistic was used to test the
autocorrelation in the residuals from the statistical regression analysis. Linearity,
homoscedasticity and multicollinearity were checked for the assumption that
they relate to how the data fits the multiple regression model.

For the model, first we have introduced our control variables: baseline
patient factors, including demographics (age, sex, education, marital status,
economic status). In the second step illness variables (diabetes duration,
treatment, comorbid diseases, vascular complications, diabetes related knowledge)
were added. In a third stage we introduced the targeted variables represented by
motivational factors (climate, perceived competence and autonomous motivation
related to diabetes management) and finally perceived wellbeing was included.

Mediation analyses were performed to test the mediating role of
wellbeing in the association between autonomous motivation and glycemic
control using the PROCESS macro (Model 4) for SPSS version 3.5 (Hayes, 2018).
Additionally, the bootstrapping method (10,000 resamples, 95% confidence
intervals (CI)) was conducted to check for the significance of the indirect effects.
Significance level of p < 0.05 was used for all analyses.

Results

Preliminary analysis

There were 232 type 2 diabetes patients included in the study, the
youngest being 41, the oldest 77 years old. The age range can be explained by
the age-specific characteristics of type 2 diabetes. 46.6%) of participants presented
a good diabetes control, having HbAlc levels <7%. Sample characteristics are
described in Table 1.

Table 1. Baseline characteristics of the participants (N = 232)

Diabetic patients (N = 232)

Age, years 58.19(6.32)
Gender_Male (n, %) 123(53%)
Education, years 10.09(2.49)
Marital status (n, %)

Married 212(91.4%)

13
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Diabetic patients (N = 232)

Single 5(2.2%)
Widowed/Divorced (n, %) 15(6.5%)
Perceived economic status (n, %)
Poor 33(14.2%)
Moderate 182(78.4%)
Good 17(7.3%)
Treatment (n, %)
Insulin 52(22.4%)
Oral medication 169(72.8%)
Nothing 11(4.7%)
Diabetes control, HbAlc 7.37(1.01)
Diabetes control_Good (HbA1lc < 7%) (n, %) 108(46.6%)
Duration of diabetes, years 7.52(3.85%)
Comorbidity (n, %)
No/unknown 91(39.2%)
Hypertension/Heart diseases 67(28.9%)
Dyslipidemia 32(13.8%)
Liver disease 6(2.6%)
Other chronic disease 9(3.9%)
Their combination 27(11.6%)
Microvascular complications (n, %) 63(27.2%)
Diabetes-related knowledge 15.40(3.56)
Climate 5.93(.99)
Autonomous motivation index 1.25(1.23)
Perceived competence 5.65(1.16)
Subjective well being 21.74(4.62)

Note: Values are mean#SD, unless indicated otherwise.

The majority of respondents (60.8%) reported having at least one
additional diagnosed chronic illness, with hypertension being the most

common condition.

Psychological predictors of glycemic control

The Pearson correlation values of assessed variables are presented in

Table 2.

14
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Table 2. Correlation between glycemic control and the assessed variables

1. 2. 3. 4, 5. 6. 7. 8. 9.
1. Age 1
2. Education_years - 1
244
3. 156" 102 1
Diabetes_duration_
years
4. Diabetes related -075 .369" .124 1
knowledge
5. Climate -048 .047 -087 .035 1
6. Perceived .025 -.032 - .058 337" 1
competence 140"
7. Autonomous .055 128 .070 .233"  -121 .204" 1
motivation index
8. Subjective .019 222" 050 .114 .102 .169* .158° 1
wellbeing
9.Glycemic control  -.001 -139" -.005 -098 -137" -274" -238" -494" 1

(HbA1c)

Note: *p < .05. **p < .01.; categorical variables were not introduced in the correlation

matrix

Hierarchical multiple regression was carried out to determine the effect
of demographic, clinical and psychological variables on glycemic control in type
2 diabetes patients (HbA1c) (see Table 3).
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Table 3. Multivariate linear regression models with glycemic control
as dependent variable

Model 1

Model 2

Model 3

Model 4

SEB

B B

SEB

B

B

SEB

B

SEB

Age

-.037

.029

-084 -.037

.026

-.084

-.024

.025

-.055

-011

.023

-.024

Gender_male
(dummy
variable)

-.040

.023

-108 -.019

.021

-.051

-.027

.021

-.073

-.012

.019

-.034

Education

-.064

.031

-135*% -.051

.029

-.107

-.054

.028

-114

-.023

.026

-.048

Marital
status_married
(dummy
variable)

.056

.041

.084 .042

.037

.064

.026

.036

.039

.020

.033

.031

Perceived
economic
status_good
(dummy
variable)

-.205

.045

-.288* -.137

.041

-193* -118

.040

.166**

-107

.036

2151

Diabetes
duration

-.035

-.148*

-.038

.014

.160**

-.030

.013

-.129*

Diabetes
treatment_
insulin
(dummy
variable)

.055

.026

123*

.054

.025

121*

.059

.022

132

Comorbid
disease_
Hypertension/
Heart diseases
(dummy
variable)

.073

.025

.178**

.075

.024

.183**

.062

.022

151

Comorbid
disease_Liver
disease
(dummy
variable)

.042

.067

.036

.058

.064

.050

.093

.059

.080

Comorbid
disease_
Dyslipidemia
(dummy
variable)

.081

.032

.150**

.088

.031

163**

.085

.029

.158**
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Model 1 Model 2 Model 3 Model 4
B SEB B B SEB B B SEB B B SEB B

Comorbid

disease_Other

chronic disease .070 .057 .073 .103 .055 .107 .117 .050 .122*
(dummy

variable)

Comorbid

disease_Their

combination 164 .037 .283* 160 .035 .277** 135 .032 .234**
(dummy
variable)
Vascular
complications
(dummy
variable)
Diabetes
related -012 .024 -031 .012 .024 .031 .013 .022 .034
knowledge

Climate -021 .050 -025 -.005 .046 -.006
Perceived

131 .026 .315** .121 .025 .291** 100 .023 .239**

-152  .042 .212* -123 .039 -171**
competence

Autonomous
motivation -021 .009 -139* -017 .008 -.114*
index

Subjective

-125 .019 -341**
wellbeing

adj

R2
F(df  6.028(5,226)** 8.403(14,217)** 9.228(17,214)** 12.757(18,213)**
A R? - 234** .071** .096**

.098** 310%* 377** 478**

Note: *p <.05. **p < .01.; categorical variables were introduced in the model as dummy
variables; dependent variable: glycemic control (HbAlc)

The hierarchical multiple regression analysis resulted in a statistically
significant model, the adjusted R2 indicates that a small, 9.8%, percent of the
variation in glycemic control could be explained by demographic variables. The
model revealed that education and good economic status are negative
significant predictors, participants with a higher level of education and good
economic status show better glycemic control.

17
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Clinical factors and diabetes variables introduced in the second phase
of our analysis also contributed to a statistically significant model. Diabetes
related variables were found to explain an additional 23.4% of the variation in
glycemic control. Adjusted R? revealed that 31% of the variance in the glycemic
control could be explained by the model, but education lost its predictive power.
Results show that several illness characteristics and having comorbidities have
predictive power over glycemic control. Diabetes duration, insulin treatment,
hypertension and heart diseases, dyslipidemia and the combination of comorbid
diseases as well as vascular complications are all statistically significant predictors.
Other measured variables did not contribute to the multiple regression model.
Results show that illness duration has a significant negative weight, indicating
that participants with longer illness duration have lower levels of HbAlc and
overall better glycemic control. This unexpected result is discussed in conclusions.
Positive prediction power was found for the other significant clinical variables.
Comorbidities are associated with higher HbAlc percentage, poor glycemic
control. Our analysis indicates that diabetes-related knowledge has no statistically
significant predictive effect on glycemic control.

Further results revealed that motivational variables have an increased
predictive power on our dependent variable. Adjusted R? indicated that 37.7%
of the variance in glycemic control could be explained by the model. Perceived
competence and autonomous motivation were found to be statistically significant
predictors. Data revealed that although climate variables explain an additional
7.1% of variation in glycemic control, this motivational factor has weak
explanatory power. Perceived competence and autonomous motivation both
present a significant negative weight, indicating that participants with higher
motivational factors have lower HbAlc levels, better glycemic control.

Finally, the final model with the wellbeing factor included proved to be
statistically significant, although the explanatory power is weak. Wellbeing
explained an additional 9.6% of the variation in glycemic control; adjusted R?
indicates that 47.8 % of the variance could be explained by the overall model.
The wellbeing variable has a negative weight, suggesting that participants with
better mental wellbeing have a more optimal glycemic control.

The mediating role of subjective wellbeing between SDT components
and glycemic control

In the first mediation model we tested whether wellbeing (ME) mediates
the relationship between autonomous motivation (PV) and glycemic control
(DV). First, the predictive link between autonomous motivation (PV) and
glycemic control (DV) was tested, omitting the mediator. We found that the

18
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total effect is significant, autonomous motivation (PV) significantly predicts
glycemic control (DV) (F(1,230) =13.84, p <.001, Rz2=.057, b =-.196, t(230)= -
3.721, p <.001). Next, we found that autonomous motivation (PV) significantly
predicts wellbeing (ME) (F(1,230)= 5.92, p =.016, Rz = .025, b = .59, t(230)=
2.43, p = .016). The predictor and mediator together significantly predict
glycemic control (F(1,230)= 42.44, p < .001, Rz = .270). Regression between
wellbeing (ME) and glycemic control (DV) was found to be significant, while
controlling for autonomous motivation (b = -.103, t(229) = -8.189, p < .001).
Finally, we found a significant predictive power of autonomous motivation (PV)
upon glycemic control (DV) while controlling for the mediator (b = -.135,
t(229)= -2.870, p = .005). The indirect effect of autonomous motivation on
glycemic control was significant (Effect = -.06, 95% C.I. (-.112, -.015). The
results confirmed that wellbeing partially mediates the effects of autonomous
motivation on glycemic control.

Subjective
b | -
e well-being
/ AN
a: B=.16* // N b B=-.46%*
/// h
//
/ \
el Y
Direct effect: -.16** K
Autonomous Glycemic
motivation Total effect: - 24%* control

Figure 1. Mediational model

Notes. Betas are standardized effect sizes * p <.01; **p <.001

Discussion and Conclusion

Type 2 diabetes is a chronic disease which requires proper disease
management, reflected in good glycemic control. Glycemic control is associated
with several illness-related factors like diabetes duration, insulin treatment,
comorbidities, vascular complications, but also with psychological factors (e.g.
motivational components, wellbeing) and demographic variables.
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Based on a multivariate linear regression analysis we can conclude that
several of the aforementioned factors have good predictive value and are able
to explain variations in glycemic control.

When analyzing the role of demographic variables in glycemic control,
our results show that good economic status and higher education level predicts
a better glycemic control. Age, gender or marital status presents no predictive
value for this variable. This result is partially consistent with studies researching
the predictive value of SES, race and gender on glycemic control (Assari et al.,
2017; Rahman etal., 2020). Research completed in a developing country setting
where socioeconomic status (SES) is associated with inequality in both
prevalence and control of diabetes suggests that low SES predicts poor glycemic
control through health-related behaviors, comorbid conditions, essential health
service-related practices (Rahman et al., 2020). In another study, SES-variables
show no predictive value, economic status is considered to be predictive for
glycemic control when race by gender interaction is included (Assari et al., 2017).
Although these studies suggest that gender might have a role in explaining the
variance in glycemic control, this variable is mainly a covariate which has no
significant independent predictive effect, as presented in our results.

Our data suggests that higher level of education predicts better glycemic
control. Previous studies targeted at this demographic factor are inconsistent,
and tend to variate depending on the socio-cultural characteristics of participants
(Al-Rasheedi, 2014; Gebermariam et al., 2020). This leads us to presume that
although higher education may predict better glycemic control in the region of
Transylvania, Romania, this link may vary across socio-cultural contexts and
therefore should be considered in future research related to glycemic control.

[llness-related clinical factors and comorbidities are predictive for 31%
of variations in glycemic control. This effect is stronger for vascular complications
and the combination of diseases, with these factors predicting a poorer glycemic
control. Higher illness duration, however, leads to a more optimal glycemic
control.

Data presenting the effects of higher illness duration on glycemic control
is contradictory (Gebermariam et al., 2020; Saghir et al., 2019; Shita & Iyasu,
2022). The findings suggest that there is a significant difference between
institutional healthcare and health management behavior of diabetes patients
in different regions, leading to distinctive effects on glycemic control and
prevention of complications.

While results regarding clinical factors of illness and comorbidities are
overall supported by the current literature (Rahman et al.,, 2020; Shita & Iyasu,
2022), vascular complications and combinations of diseases are not specifically
predictive on glycemic control.
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Our results indicate that diabetes knowledge has no significant predictive
effect for glycemic control. Although researchers emphasize the positive
association between proper diabetes education and the patients’ better glycemic
control (McPerson et al., 2008; Ozcelik et al., 2010), in other studies diabetes
knowledge is not a significant predictor for glycemic control (Adarmouch et al.,
2017; Dube et al, 2015). Osborn et al. (2010) posit that diabetes knowledge is
an independent, direct predictor of diabetes self-care and is related to glycemic
control through self-care. This result might explain our data which indicates
that diabetes knowledge has no direct linear influence on the outcomes in
glycemic control. These findings suggest that there is a need for further research
targeted on mediator and moderator factors influencing the role of diabetes
knowledge in glycemic control.

In a more recent meta-analytic study Marciano et al., (2019) state that
glycemic control is best predicted by performance-based and self-report health
literacy. Diabetes knowledge is not a direct predictor of glycemic control. This
reveals the need for studies which also consider the role of health literacy and
its relationship to specific diabetes knowledge.

Analysis conducted on motivational aspects of SDT reveals those
participants with a higher level of perceived competence and autonomous
motivation, present better glycemic control. The result is in line with previous
findings on patient autonomy and health (Ng et al., 2012; Williams et al., 2004;
Williams et al., 2005; Yun et al.,, 2020), and suggests that competence and
autonomy are components less anchored in the socio-cultural context of
participants. Results also emphasize the importance of training and support
groups focused on developing and maintaining the autonomous motivation of
patients.

The wellbeing variable has a weak, but significant direct effect on
glycemic control, thus better mental health is predictive for a more optimal
glycemic control. Although the effect is weak, our result is consistent with
previous studies, specifically that overall wellbeing and positive psychological
constructs are correlated with better glucose control (Massey et al.,, 2010;
Papanas et al., 2017). Additional analysis leads to the conclusion that subjective
wellbeing has a partial mediating role on the relationship between autonomous
motivation and glycemic control. Although the psychosocial factors related to
health outcomes in patients with diabetes have been studied exhaustively, we
are not aware of articles discussing the possible mediator role of wellbeing
variables. This could be an important aspect to consider and could further allow
a better matching of patients to compensatory interventions.

This study proposes several important conclusions. First, perceived
competence and autonomous motivation are important in reaching an optimal
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glycemic control, but the effect of motivation is partially mediated by wellbeing
components. Second, illness related characteristics like vascular complications,
comorbidities and illness duration prove to be essential predictors of glycemic
control. Third, illness duration seems to have a specific effect on glycemic control
for patients living in Transylvania, Romania. Although diabetes-related
knowledge (expected to increase over time) does not predict better glycemic
control, results suggest that in time patients acquire experience in managing type
2 diabetes and those with longer illness duration have a more optimal glycemic
control. Future research should address the interaction between demographic
characteristics and illness duration in predicting diabetes management.

Limitations

The design of the study is cross-sectional, which limits our ability to
clarify causal relationships between targeted variables. Further research
should examine this topic with an experimental design.

The HbA1c extracted from medical records was collected from the last
three months prior to the recruitment of the participants. Despite the fact that
HbA1c is the standard measure for the diagnosis and monitoring of diabetes,
HbAlc derived from multiple time points could better reflect the glycemic
control than a single reading. The metabolic outcomes of diabetic patients could
be improved by adequate motivation training and increased wellbeing, hence
future research should address this subject using an experimental methodology
in longitudinal studies.
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	Mental Wellbeing and Diabetes Management
	The concept of mental wellbeing was developed in the context of positive psychology and represents a complex psychological construct influenced by positive psychological characteristics (e.g. optimism, positive affect) and related constructs. Accordin...
	In psychological research, wellbeing was described as comprising positive emotional states (feeling good) and good functioning (thoughts on good functioning), specifically having a command over resources or achieving a balance between resources and ch...
	Self-efficacy, optimism and resilience in diabetes patients have been correlated with numerous beneficial outcomes (Al-Khawaldeh et al., 2012; Celano et al., 2013; Roberston et al., 2012; Venkataraman et al., 2011). These positive constructs have been...
	Though the relationship between positive psychological constructs and health outcomes is not fully understood, most evidence that linked positive states to superior outcomes emphasized an increased adherence to health behaviors (Al-Khawaldeh et al., 2...
	Objectives
	Our first objective is to examine the motivational profile of Hungarian speaking Romanian patients with type 2 diabetes living in Transylvania, within the theoretical framework of SDT. In addition, we aim to identify other variables (demographic param...
	Our second major goal is to examine the role of mental wellbeing as a mediator in the relationship between motivation and glycemic control.
	Materials and Methods
	Participants
	Patients were sampled from 9 public hospitals in Transylvania, Romania, using a systematic sampling method. The patients were recruited from four randomly chosen counties (62% from Harghita, 18% from Mures, 12% from Covasna and 8% from Satu Mare).
	They were asked to complete paper-based questionnaires during a screening visit.
	The initially selected 317 participants were included in the sample based on the following criteria: Hungarian speaking adults (over 18 years), diagnosed with type 2 diabetes according to the standards of the American Diabetes Association (“Classifica...
	In order to reach our targeted sample, the following exclusion criteria were applied: 1) recent history of hypoglycemic coma; 2) primary neurological condition as history of transient ischemic attacks, cerebrovascular stroke, epilepsy or psychiatric d...
	Based on our exclusion criteria, 278 subjects were found to be eligible. After completing the outlier identification (see section Data processing and statistical analysis) a number of 232 (N=232) participants were recruited.
	Power and sample size
	A priori power analysis was performed using G_Power3 for hierarchical linear regression (total number of predictors 11) with a p-value of 0.05 and statistical power of 0.95. Results showed that for a medium effect size (f 2 = 0.15) (Faul et al., 2009)...
	Ethics Statement
	Our study used questionnaires to assess self-management behaviors, socio-demographic and clinical characteristics of patients. Data regarding biomedical parameters was extracted from the participants’ medical records. All participants gave written inf...
	Methods and procedures were implemented as requested by the Guideline of the Code of Deontology for the Profession of Psychologist, elaborated by the Romanian College of Psychologists (COPSI).
	Measurements
	Demographics
	Participants provided information about their sex, age, education, marital status and perceived economic status.
	Clinical Assessment
	Participants were asked to provide demographic data and medical history of diabetes. Diabetes control was measured using glycosylated hemoglobin (HbA1c) level measurements. Information regarding the last HbA1c value was collected from the medical reco...
	Instruments
	In order to measure motivational dimensions, subjective wellbeing and diabetes-related knowledge, the following instruments were used:
	To assess the motivational components of subjects we used the Self-Determination Theory Questionnaire Packet for Diabetes (Kálcza et al., 2016). The packet evaluates SDT constructs through 3 questionnaires.
	Treatment Self-Regulation Questionnaire-Diabetes (TSRQ-D): assesses the individual differences specific to types of motivation or regulation (Autonomous Regulation Subscale and Controlled Regulation Subscale). Autonomous Regulation scores are represen...
	Perceived Competence for Diabetes Scale (PCDS) assesses feelings related to healthy behaviour, showing the degree to which patients feel they effectively manage diabetes in everyday life.
	Modified Health Care Climate Questionnaire for Diabetes (mHCCQ-D) assesses how patients perceive their relationship with the medical staff and their perception over healthcare providers being autonomy supportive rather than controlling in consultations.
	Patients evaluate on a 7-point Likert scale the degree to which the statements describe them, 1 meaning “strongly disagree” and 7 representing “strongly agree”. For PCDS-HU and mHCCQ-D-HU questionnaires, scores range from 1 to 7, the final score is re...
	The psychometric properties of the Hungarian scales used in our study were very good (TSRQ-D-HU Autonomous Regulation Subscale α = 0.82 and α = 0.92 at Controlled Regulation Subscale; PCDS-HU α = 0.87; mHCCQ-D-HU α = 0.85), they replicated those of th...
	In order to evaluate the mental wellbeing of patients, we used The Short Warwick Edinburgh Mental Well-being Scale (SWEMWBS) (Stewart-Brown & Mohammed, 2001). The instrument presents a more restricted view of mental wellbeing than the original scale, ...
	Participants also completed the Diabetic Knowledge Questionnaire - 24 (DKQ-24) (Garcia et al., 2001). The DKQ 24-item version was developed from the original DKQ-60. The instrument assesses knowledge about the causes, types, self-management competenci...
	The Hungarian version of the DKQ-24 presented good reliability with a Cronbach alpha index of 0.74 (Kálcza-Jánosi, et al., 2013).
	Data Processing and Statistical Analysis
	The study followed an observational, correlational design. To establish the relationship between the aforementioned factors we performed calculations using SPSS (Statistical Package for the Social Sciences) version 23.0.
	In the first stage the Z-score method of outlier detection was performed, every value too far from zero (between -3 and 3) was considered an outlier and was removed from the database. All data was presented as mean (M) and standard deviation (SD) for ...
	Hierarchical multiple regression models were used to investigate the predictors of glycemic control. The variables for regression models were chosen on a theoretical and statistical basis.
	Violations of the normality assumption were checked using Shapiro-Wilk’s test. All continuous variables (except autonomous motivation index) were transformed by square-root transformation (moderately, positively skewed data and moderately, negatively ...
	For the model, first we have introduced our control variables: baseline patient factors, including demographics (age, sex, education, marital status, economic status). In the second step illness variables (diabetes duration, treatment, comorbid diseas...
	Mediation analyses were performed to test the mediating role of wellbeing in the association between autonomous motivation and glycemic control using the PROCESS macro (Model 4) for SPSS version 3.5 (Hayes, 2018). Additionally, the bootstrapping metho...
	Results
	Preliminary analysis
	There were 232 type 2 diabetes patients included in the study, the youngest being 41, the oldest 77 years old. The age range can be explained by the age-specific characteristics of type 2 diabetes. 46.6%) of participants presented a good diabetes cont...
	Table 1. Baseline characteristics of the participants (N = 232)
	Note: Values are mean±SD, unless indicated otherwise.
	The majority of respondents (60.8%) reported having at least one additional diagnosed chronic illness, with hypertension being the most common condition.
	Psychological predictors of glycemic control
	The Pearson correlation values of assessed variables are presented in Table 2.
	Table 2. Correlation between glycemic control and the assessed variables
	Note: *p < .05. **p < .01.; categorical variables were not introduced in the correlation matrix
	Hierarchical multiple regression was carried out to determine the effect of demographic, clinical and psychological variables on glycemic control in type 2 diabetes patients (HbA1c) (see Table 3).
	Table 3. Multivariate linear regression models with glycemic control
	as dependent variable
	Note: *p < .05. **p < .01.; categorical variables were introduced in the model as dummy variables; dependent variable: glycemic control (HbA1c)
	The hierarchical multiple regression analysis resulted in a statistically significant model, the adjusted R2 indicates that a small, 9.8%, percent of the variation in glycemic control could be explained by demographic variables. The model revealed tha...
	Clinical factors and diabetes variables introduced in the second phase of our analysis also contributed to a statistically significant model. Diabetes related variables were found to explain an additional 23.4% of the variation in glycemic control. Ad...
	Further results revealed that motivational variables have an increased predictive power on our dependent variable. Adjusted R2 indicated that 37.7% of the variance in glycemic control could be explained by the model. Perceived competence and autonomou...
	Finally, the final model with the wellbeing factor included proved to be statistically significant, although the explanatory power is weak. Wellbeing explained an additional 9.6% of the variation in glycemic control; adjusted R2 indicates that 47.8 % ...
	The mediating role of subjective wellbeing between SDT components and glycemic control
	In the first mediation model we tested whether wellbeing (ME) mediates the relationship between autonomous motivation (PV) and glycemic control (DV). First, the predictive link between autonomous motivation (PV) and glycemic control (DV) was tested, o...
	Notes. Betas are standardized effect sizes * p ≤ .01; **p ≤ .001
	Discussion and Conclusion
	Type 2 diabetes is a chronic disease which requires proper disease management, reflected in good glycemic control. Glycemic control is associated with several illness-related factors like diabetes duration, insulin treatment, comorbidities, vascular c...
	Based on a multivariate linear regression analysis we can conclude that several of the aforementioned factors have good predictive value and are able to explain variations in glycemic control.
	When analyzing the role of demographic variables in glycemic control, our results show that good economic status and higher education level predicts a better glycemic control. Age, gender or marital status presents no predictive value for this variabl...
	Our data suggests that higher level of education predicts better glycemic control. Previous studies targeted at this demographic factor are inconsistent, and tend to variate depending on the socio-cultural characteristics of participants (Al-Rasheedi,...
	Illness-related clinical factors and comorbidities are predictive for 31% of variations in glycemic control. This effect is stronger for vascular complications and the combination of diseases, with these factors predicting a poorer glycemic control. H...
	Data presenting the effects of higher illness duration on glycemic control is contradictory (Gebermariam et al., 2020; Saghir et al., 2019; Shita & Iyasu, 2022). The findings suggest that there is a significant difference between institutional healthc...
	While results regarding clinical factors of illness and comorbidities are overall supported by the current literature (Rahman et al., 2020; Shita & Iyasu, 2022), vascular complications and combinations of diseases are not specifically predictive on gl...
	Our results indicate that diabetes knowledge has no significant predictive effect for glycemic control. Although researchers emphasize the positive association between proper diabetes education and the patients’ better glycemic control (McPerson et al...
	In a more recent meta-analytic study Marciano et al., (2019) state that glycemic control is best predicted by performance-based and self-report health literacy. Diabetes knowledge is not a direct predictor of glycemic control. This reveals the need fo...
	Analysis conducted on motivational aspects of SDT reveals those participants with a higher level of perceived competence and autonomous motivation, present better glycemic control. The result is in line with previous findings on patient autonomy and h...
	The wellbeing variable has a weak, but significant direct effect on glycemic control, thus better mental health is predictive for a more optimal glycemic control. Although the effect is weak, our result is consistent with previous studies, specificall...
	This study proposes several important conclusions. First, perceived competence and autonomous motivation are important in reaching an optimal glycemic control, but the effect of motivation is partially mediated by wellbeing components. Second, illness...
	Limitations
	The design of the study is cross-sectional, which limits our ability to clarify causal relationships between targeted variables. Further research should examine this topic with an experimental design.
	The HbA1c extracted from medical records was collected from the last three months prior to the recruitment of the participants. Despite the fact that HbA1c is the standard measure for the diagnosis and monitoring of diabetes, HbA1c derived from multip...
	REFERENCES
	Assari, S., Moghani, M., Piette, J. D. & Aikens, J. E. (2017). Socioeconomic status and glycemic control in type 2 diabetes; race by gender differences. Healthcare (Basel), 5(4), E83
	Adarmouch, L., Elyacoubi, A., Dahmash, L., El Ansari, N., Sebbani, M., Amine, M. (2017). Short-term effectiveness of a culturally tailored educational intervention on foot self-care among type 2 diabetes patients in Morocco. Journal of Clinical and Tr...
	Al-Khawaldeh, O. A., Al-Hassan, M. A., & Froelicher, E. S. (2012). Self-efficacy, self-management, and glycemic control in adults with type 2 diabetes mellitus. Journal of Diabetes and Its Complications, 26(1), 10–16. https://doi.org/10.1016/j.jdiacom...
	Al-Rasheedi, A. A. S. (2014). The role of educational level in glycemic control among patients with type ii diabetes mellitus. International Journal of Health Sciences, Qassim University, 8 (2), 178-187.
	Arora, S., Marzec, K., Gates, C., & Menchine, M. (2011). Diabetes knowledge in predominantly Latino patients and family caregivers in an urban emergency department. Ethnicity & disease, 21(1), 1–6.
	Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable distinction in social psychological research: Conceptual, strategic, and statistical considerations. Journal of Personality and Social Psychology, 5, 1173-1182.
	Boehm, J. K., Trudel-Fitzgerald, C., Kivimaki, M., & Kubzansky, L. D. (2015). The prospective association between positive psychological well-being and diabetes. Health Psychology, 34(10), 1013–1021. https://doi.org/10.1037/hea0000200
	Celano, C. M., Beale, E. E., Moore, S. V., Wexler, D. J., & Huffman, J. C. (2013). Positive psychological characteristics in diabetes: a review. Current Diabetes Reports, 13(6), 917–929. https://doi.org/10.1007/s11892-013-0430-8
	Chirkov, V. I., Ryan, R. M., & Willness, C. (2005). Cultural context and psychological needs in Canada and Brazil. Journal of Cross-Cultural Psychology, 36(4), 423–443. https://doi.org/10.1177/0022022105275960
	Classification and Diagnosis of Diabetes: Standards of Medical Care in Diabetes—2020. (2019). Diabetes Care, 43(Supplement 1), S14–S31. https://doi.org/10.2337/dc20-s002
	Deci, E. L., & Ryan, R. M. (2000). The “what” and “why” of goal pursuits: human needs and the self-determination of behavior. Psychological Inquiry, 11(4), 227–268. https://doi.org/10.1207/s15327965pli1104_01
	Deci, E. L., & Ryan, R. M. (2004). Handbook of self-determination research. University Of Rochester Press.
	Dube, L., Van den Broucke, S., Housiaux, M., Dhoore, W., Rendall-Mkosi, K. (2015). Type 2 diabetes self-management education programs in high and low mortality developing countries; a systematic review. Diabetes Educ. 41(1), 69–85. doi:10.1177/0145721...
	Egwim, J. (2022). Predictors of Glycemic Control among Type 2 Diabetes Mellitus Patients in Owerri, Nigeria. PhD Thesis Walden University, ProQuest Dissertations Publishing
	Faul, F., Erdfelder, E., Buchner, A., & Lang, A.-G. (2009). Statistical power analyses using G*Power 3.1: Tests for correlation and regression analyses. Behavior Research Methods, 41(4), 1149–1160. https://doi.org/10.3758/brm.41.4.1149
	Formosa, C., Vella, L. (2012). Influence of diabetes-related knowledge on foot ulceration, Journal of Diabetes Nursing, 16, 111-115.
	Garcia, A. A., Villagomez, E. T., Brown, S. A., Kouzekanani, K., & Hanis, C. L. (2001). The starr county diabetes education study: development of the Spanish-language diabetes knowledge questionnaire. Diabetes Care, 24(1), 16–21. https://doi.org/10.23...
	Gebermariam, A. D., Tiruneh, S. A., Ayele, A. A., Tegegn, H. G., Ayele, B. A., Engidaw, M. T. (2020). Level of glycemic control and its associated factors among type II diabetic patients in Debre Tabor General Hospital, northwest Ethiopia. Metabolism ...
	Glycemic Targets: Standards of Medical Care in Diabetes—2018. (2017). Diabetes Care, 41(Supplement 1), S55–S64. https://doi.org/10.2337/dc18-s006
	Hayes, A. F. (2018). Partial, conditional, and moderated mediation: Quantification, inference, and interpretation. Communication Monographs, 85(1), 4-40, DOI: 10.1080/03637751.2017.1352100
	He, X., & Wharrad, H. J. (2007). Diabetes knowledge and glycemic control among Chinese people with type 2 diabetes. International Nursing Review, 54(3), 280–287. https://doi.org/10.1111/j.1466-7657.2007.00570.x
	IDF Diabetes Atlas 9th edition 2019. (n.d.). Diabetesatlas.Org. Retrieved June 26, 2020, from http://www.idf.org/diabetesatlas
	Interactive Mediation Tests. (2010). Quantpsy.Org. http://quantpsy.org/sobel/sobel.htm
	International Diabetes Federation - The programme. (n.d.). Www.Idf.Org. Retrieved June 26, 2020, from https://www.idf.org/our-network/regionsmembers/europe/members/154-romania.html
	Kálcza Jánosi K., Lukács A., Barkai L., Szamosközi I. (2013). A Diabetic Knowledge Questionnaire (DKQ) validálása erdélyi magyar populáción, Egészségtudományi közlemények, A Miskolci Egyetem közleménye, Miskolci Egyetemi Kiadó, 3(1), 91-98.
	Kálcza-Jánosi, K., Williams, G. C., & Szamosközi, I. (2016). Validation Study of The Self-Determination Theory Motivation Measures for Diabetes. Adaptation To the Hungarian Population in Transylvania, Romania. Erdélyi Pszichológiai Szemle (Transylvani...
	Kálcza-Jánosi, K., Williams, G. C., & Szamosközi, I. (2017). Intercultural differences of motivation in patients with diabetes. A comparative study of motivation in patients with diabetes from Transylvania and USA. Erdélyi Pszichológiai Szemle (Transy...
	Marciano, L., Camerini, A. L. & Schulz, P. J. (2019). The role of health literacy in diabetes knowledge, self-care, and glycemic control: a meta-analysis. Journal of General Internal Medicine, 34, 1007–1017. https://doi.org/10.1007/s11606-019-04832-y
	Massey, C.N., Feig, E.H., Duque-Serrano, L., Huffman, J.C. (2017). Psychological well-being and type 2 diabetes. Current Research in Diabetes Obesity Journal. 4(4), 555-641. doi: 10.19080/crdoj.2017.04.555641. Epub 2017 Oct 30.
	McKay, M. T., & Andretta, J. R. (2017). Evidence for the psychometric validity, internal consistency and measurement invariance of Warwick Edinburgh Mental Well-being Scale scores in Scottish and Irish adolescents. Psychiatry Research, 255, 382–386.
	McPherson, M. L., Smith, S. W., Powers, A., & Zuckerman, I. H. (2008). Association between diabetes patients’ knowledge about medications and their blood glucose control. Research in Social and Administrative Pharmacy, 4(1), 37–45. https://doi.org/10....
	Menwer Alanazi, A., Mohamed Abo el-Fetoh, N., Khalid Alotaibi, H., Ayed Alanazi, K., Khalid Alotaibi, B., Majed Alshammari, S., Rteamy Alanazi, S., Dalaf Alhazmi, M., Talal Alshammari, Y., & Qati Alshammari, Z. (2017). Survey of awareness of diabetes ...
	Moneta, G. B. (2004). The Flow Model of Intrinsic Motivation in Chinese: Cultural and Personal Moderators. Journal of Happiness Studies, 5(2), 181–217. https://doi.org/10.1023/b:johs.0000035916.27782.e4
	Mota, M., & Dinu, I.-R. (2013). The Analysis of Prevalence and Incidence of Diabetes Mellitus in Romania. Romanian Journal of Diabetes Nutrition and Metabolic Diseases, 20(2). https://doi.org/10.2478/rjdnmd-2013-0017
	Ng Fat, Scholes, S., Boniface, S., & Mindell, J. (2017). Evaluating and establishing the national norms for mental well-being using the short Warwick-Edinburgh Mental Well-being Scale (SWEMWBS): findings from the Health Survey for Engl. Quality of Lif...
	Ng, J. Y. Y., Ntoumanis, N., Thøgersen-Ntoumani, C., Deci, E. L., Ryan, R. M., Duda, J. L., & Williams, G. C. (2012). Self-determination theory applied to health contexts. Perspectives on Psychological Science, 7(4), 325–340. https://doi.org/10.1177/1...
	Osborn, Ch.Y., Bains, S. S., Egede, L. (2010). Health literacy, diabetes self-care, and glycemic control in adults with type 2 diabetes. Diabetes Technology & Therapeutics, 12(11), 913-919. https://doi.org/10.1089/dia.2010.0058
	Ozcelik, F., Yiginer, O., Arslan, E., Serdar, M. A., Uz, O., Kardesoglu, E., & Kurt, I. (2010). Association between glycemic control and the level of knowledge and disease awareness in type 2 diabetic patients. Polish Archives of Internal Medicine, 12...
	Papanas, N., Tsapas, A., Papatheodorou, K., Papazoglou, D., Bekiari, E., Sariganni, M., Paletas, K., & Maltezos, E. (2010). Glycaemic control is correlated with well-being index (who-5) in subjects with type 2 diabetes. Experimental and Clinical Endoc...
	Rahman, M., Nakamura, K., Hasan Mahmudul, S.M., Seino, K. & Mostofa, G. (2020). Mediators of the association between low socioeconomic status and poor glycemic control among type 2 diabetics in Bangladesh. Scientific Reports, 10, 6690. https://doi.org...
	Ringdal, R., Bradley Eilertsen, M. E., Bjørnsen, H. N., Espnes, G. A., & Moksnes, U. K. (2018). Validation of two versions of the Warwick-Edinburgh Mental Well-being Scale among Norwegian adolescents. Scandinavian Journal of Public Health, 46(7), 718-...
	Robertson, S. M., Stanley, M. A., Cully, J. A., & Naik, A. D. (2012). Positive emotional health and diabetes care: concepts, measurement, and clinical implications. Psychosomatics, 53(1), 1–12. https://doi.org/10.1016/j.psym.2011.09.008
	Rogers, K. D., Dodds, C., Campbell, M., & Young, A. (2018). The validation of the Short Warwick-Edinburgh Mental Well-Being Scale (SWEMWBS) with deaf British sign language users in the UK. Health and Quality of Life Outcomes, 16(1). https://doi.org/10...
	Ross, S.A., Dzida, G., Vora, J., Khunti, K., Kaiser, M. & Ligthelm (2011). Impact of weight gain on outcomes in type 2 diabetes. Current Medical Research and Opinion, 27 (7), 1431-1438. https://doi.org/10.1185/03007995.2011.585396
	Roșu, M.-M., & Moța, M. (2018). The prevalence of arterial hypertension in Romanian adult population: results from the predator study. Romanian Journal of Diabetes Nutrition and Metabolic Diseases, 25(3), 303–312. https://doi.org/10.2478/rjdnmd-2018-0036
	Ryan, R. M., & Deci, E. L. (2000a). Intrinsic and extrinsic motivations: classic definitions and new directions. Contemporary Educational Psychology, 25(1), 54–67. https://doi.org/10.1006/ceps.1999.1020
	Ryan, R. M., & Deci, E. L. (2000b). Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being. American Psychologist, 55(1), 68–78. https://doi.org/10.1037/0003-066x.55.1.68
	Saghir, S. A. M., Alhariri, A. E. A., Alkubat, S.A., Almiamn, A. A., Aladaileh, S. H., Alyousefi, N.A. (2019). Factors associated with poor glycemic control among type-2 diabetes mellitus patients in Yemen. Tropical Journal of Pharmaceutical Research,...
	Shita, N.G., Iyasu, A.S. (2022). Glycemic control and its associated factors in type 2 diabetes patients at Felege Hiwot and Debre Markos Referral Hospitals. Scientific Reports, 12(1), 9459. doi: 10.1038/s41598-022-13673-5.
	Sivagnanam, G., Namasivayam, K., Rajasekaran, M., Thirumalaikolundusubramanian, P., & Ravindranath, C. (2006). A comparative study of the knowledge, beliefs, and practices of diabetic patients cared for at a teaching hospital (free service) and those ...
	Stewart-Brown, S., Tennant, A., Tennant, R., Platt, S., Parkinson, J., & Weich, S. (2009). Internal construct validity of the Warwick-Edinburgh Mental Well-being Scale (WEMWBS): a Rasch analysis using data from the Scottish Health Education Population...
	Strine, T. W., Okoro, C. A., Chapman, D. P., Beckles, G. L. A., Balluz, L., & Mokdad, A. H. (2005). The impact of formal diabetes education on the preventive health practices and behaviors of persons with type 2 diabetes. Preventive Medicine, 41(1), 7...
	Venkataraman, K., Kannan, A. T., Kalra, O. P., Gambhir, J. K., Sharma, A. K., Sundaram, K. R., & Mohan, V. (2011). Diabetes self-efficacy strongly influences actual control of diabetes in patients attending a tertiary hospital in India. Journal of Com...
	Wassell, E., & Dodge, R. (2015). A multidisciplinary framework for measuring and improving wellbeing. International Journal of Sciences: Basic and Applied Research 21, 97-107.
	Williams, G. C., McGregor, H. A., King, D., Nelson, C. C., & Glasgow, R. E. (2005). Variation in perceived competence, glycemic control, and patient satisfaction: relationship to autonomy support from physicians. Patient Education and Counseling, 57(1...
	Williams, G. C., McGregor, H. A., Zeldman, A., Freedman, Z. R., & Deci, E. L. (2004). Testing a self-determination theory process model for promoting glycemic control through diabetes self-management. Health Psychology, 23(1), 58–66. https://doi.org/1...
	Williams, G. C., Patrick, H., Niemiec, C. P., Williams, L. K., Divine, G., Lafata, J. E., Heisler, M., Tunceli, K., & Pladevall, M. (2009). Reducing the health risks of diabetes. The Diabetes Educator, 35(3), 484–492. https://doi.org/10.1177/014572170...
	World Health Organization. (2016). Global report on diabetes. http://apps.who.int/iris/bitstream/10665/204871/1/9789241565257_eng.pdf
	World Health Organization. (‎2005)‎. Promoting mental health: concepts, emerging evidence, practice: a report of the World Health Organization, Department of Mental Health and Substance Abuse in collaboration with the Victorian Health Promotion Founda...
	Yasmin, H.H., Al-Zahraa, M, S. (2023). Dietary habits, lifestyle changes, and glycemic control in patients with type 2 diabetes mellitus during coronavirus disease 2019 (COVID-19): A cross-sectional study in Egypt. Journal of Family and Community Medi...
	Yun, Q., Ji, Y., Liu, S., Shen, Y., Jiang, X., Fan, X., Liu, J., Chang, C. (2020). Can autonomy support have an effect on type 2 diabetes glycemic control? Results of a cluster randomized controlled trial. BMJ Open Diabetes Research and Care, 8, 1-8. ...

