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Diabesity in adults with type 2 diabetes mellitus: A cross-sectional study
exploring self-care and its determinants

Abstract

Objectives: The purposes of this study were to describe self-care maintenance, self-care monitoring, self-
care management, and self-care self-efficacy among adults with type 2 diabetes (T2DM) and body mass
index (BMI) <30 kg/m? and adults with T2DM and BMI >30 kg/m? (diabesity), and to identify their clinical
and socio-demographic determinants. Self-care is one of the main treatments for adults with T2DM.
However, self-care has been poorly described in people with diabesity, and differences in clinical and socio-
demographic determinants of self-care between patients with diabesity and patients with T2DM and
BMI<30Kg/m? were never assessed before.

Methods: A secondary analysis of socio-demographic and clinical data of a multicentre observational
cross-sectional design was performed, in which 540 adults diagnosed with T2DM were involved with a
consecutive and convenience sampling procedure.

Results: Self-care maintenance and management were significantly lower among patients with diabesity
(respectively, p <0.001and p = 0.025). Among patients with diabesity, low income (RR=3.27; p=0.01) and
the presence of diabetic neuropathy (RR=4.16; p=0.03) were strongly associated with inadequate self-care
maintenance; educational qualification higher or equal to high school diploma (RR=0.45; p=0.01), the
availability of a family caregiver (RR=0.52; p=0.04), and the use of insulin as the main treatment (RR=2.09;
p=0.01) decreased the likelihood of inadequate self-care monitoring.

Conclusions: The unfavorable behavioral profile of patients with diabesity could be further worsened by

their lower level of confidence in performing adequate self-care.
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Introduction

Type 2 diabetes (T2DM) and obesity are chronic diseases with an increasing prevalence, having a
worldwide impact on people’s well-being with a dramatic mutual influence (1,2). T2DM accounts for 90—
95% of all diabetes cases (3). The global T2DM prevalence is nearly doubled since 1980 (3). T2DM is rising
to a prevalence of 10.2% (578 million) by 2030 and 10.9% (700 million) by 2045 (1). About 85% of the
patients with T2DM have a body mass index (BMI) above 25 kg/m?, and roughly 70% above 30.0 kg/m? (4—
6). Overweight and obesity are considered crucial modifiable risk factors for the development of T2DM
(1,7-9). Given the association between T2DM and obesity (10,11), the term "diabesity" has become widely
adopted for describing their simultaneous presence within a single individual (12-16).

Self-care is one of the main treatments for T2DM (8,17,18). It is the "process of maintaining health
through health-promoting practices and managing illness" (19,20). The key components of the self-care
process are self-care maintenance, self-care monitoring, and self-care management. Self-care maintenance
includes behaviors used to maintain physical and emotional stability. Self-care monitoring includes
behaviors aimed at assessing health status changes and recognizing any signs and symptoms of a disease’s
clinical exacerbations (or changes regarding a healthy status). Self-care management includes the ability to
address signs and symptoms and to solve health problems when they occur. Overall, self-care maintenance,
self-care monitoring, and self-care management are influenced by self-care self-efficacy, which is the level
of confidence people have in their ability to perform adequate self-care (19,21,22).

Self-care is a critical aspect to enhance patients’ self-resources (23), optimize glycaemic control (24),
and decrease disease complications (21,25) and mortality (26), reducing hospitalizations (8,27,28) and costs
of healthcare systems (26) for adults with and without diabesity. Despite these self-care-related advantages,
several studies showed how self-care could be difficult for patients with T2DM (21,23,24,29-33). In people
with diabesity, self-care could be even more difficult. In fact, obesity could have diverse multifactorial
causations, such as an age-related reduction in muscle mass, behaviors (e.g., physical activity and food
intake habits), social and cultural factors (e.g., socioeconomic status), and genetic factors (e.g., the genetic-
controlled regulation of energy expenditure) (6,16,34-37). However, self-care has been poorly described in
people with diabesity by employing precise analytical approaches for avoiding masking some diabesity-
related patterns in the relationships from determinants to behavioral outcomes (self-care) (38). Furthermore,
although determinants of self-care in T2DM patients have been widely investigated (21,31), differences in
clinical and socio-demographic determinants of self-care between patients with diabesity and patients with
type 2 diabetes and BMI<30Kg/m? were never assessed before. In other words, This information could be
important to identify those patients at risk of inadequate self-care and tailor effective interventions in this
specific population (21,29).

Coherently with these gaps, the aims of this study were: [a] to describe self-care maintenance, self-care
monitoring, self-care management, and self-care self-efficacy in adults with diabesity and adults with type 2
diabetes and BMI<30Kg/m?; [b] to identify clinical and socio-demographic determinants of self-care

maintenance, monitoring, and management in adults with diabesity and adults with type 2 diabetes and



BMI<30Kg/m?; [c] to investigate if the presence of obesity modifies the association between clinical and
socio-demographic patients’ characteristics and self-care maintenance, monitoring, and management in
adults with T2DM for corroborating the potential differences emerging from the determinants investigated in

the subsample of adults with diabesity and adults with type 2 diabetes and BMI<30Kg/m?.

Methods

Study design and sample

This study was a secondary analysis of a previous cross-sectional study aimed to identify self-care
determinants in T2DM adults from six clinics in the north of Italy.(21) The parent study used a consecutive
sample of 540 adults with T2DM and this study included all of the participants of the parent study. The
inclusion criteria were: T2DM diagnosis (39), age higher to or equal to 18 years. The exclusion criteria were:
inability to read or cognitive impairment, and type of diabetes different from T2DM.(39) The study obtained
approval from the Institutional Review Boards of participating centers, and signed informed consent was
obtained from every patient enrolled. The study procedure was consistent with the ethical standards of the
responsible ethics committee and the Declaration of Helsinki. The reporting of the study was guided by the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Checklist.

Variable definitions

Clinical and socio-demographic characteristics were collected by medical records, including BMI,
sex, age, income, time from diagnosis, working status, education, family support, treatment, comorbidities,
complications, and disease-specific self-management education. BMI was dichotomized in <30 kg/m?and
>30 kg/m? to compare self-care in the two subgroups (patients with diabesity and patients with T2DM and
BMI<30Kg/m?) (40). Individual-level variables were collected following the previous analysis (21,30). The
age was dichotomized in <65 and >65 years (21,30). According to the Italian national fiscal regulation,
income was dichotomized to describe patients who have to pay an extra fee to access public health services
and those exempt due to the low income. Time from diagnosis was included as an indicator of the patient
experiences; it was dichotomized in <10 and >10 years from the diagnosis of T2DM. Working status was
collected as a dichotomous variable by considering active workers versus retired or unemployed. Likely,
education was recorded as "lower educational background" (primary and lower secondary school) versus
"higher educational background" (high school and university). Family support was defined as the self-
reported presence of at least one person in the family who supports the patient in managing the disease;
accordingly, family support was collected as a "yes/no" record. Treatment was considered as the type of
medication at the enrolment (insulin therapy vs. oral blood glucose-lowering medication only); comorbidities
were reported as "at least one" vs. "none". The presence of microvascular complications of diabetes
(retinopathy, nephropathy, diabetic foot, and neuropathy) were also considered in data collection as a

"yes/no" record. Finally, disease-specific self-management education was collected as a dichotomous



variable by considering patients who attended at least one diabetes management course versus patients who
attended none.

Self-care maintenance, self-care monitoring, self-care management, and self-care self-efficacy were
assessed by the Self-Care of Diabetes Inventory (SCODI). The SCODI is a validated self-report instrument
(31,32) developed in coherence with the Middle Range Theory of Self-Care of Chronic IlIness (19). It is
composed of four scales that use a 5-points Likert structure to assess self-care maintenance, self-care
monitoring, self-care management, and self-care self-efficacy. Each sub-scale provides a standardized 0-100
score (31,32), enclosing specific dimensions of self-care (32). Precisely, self-care maintenance includes
health-promoting exercise behaviors, disease prevention behaviors, health-promoting behaviors, and illness-
related behaviors. Self-care monitoring includes body listening and symptoms recognition. Self-care
management includes autonomous self-care management behaviors and consultative self-care management
behaviors. Lastly, self-care self-efficacy includes task-specific self-care self-efficacy and persistent self-care
self-efficacy. The cut-offs of the SCODI scores were estimated in a previous study using glycated
hemoglobin as the gold standard for determining adequate disease management (31). In this study, we used
those cut-offs to define adequate self-care: adequate self-care maintenance >76/100 points; adequate self-
care monitoring >78/100 points; adequate self-care management in patients with insulin therapy is >57/100
points, while, without insulin therapy, the cut-off is >61/100 points. More precisely, the dichotomization of
self-care maintenance, self-care monitoring, and self-care management allows researchers to get the
associations between determinants and the specific unfavorable behavioral features characterized by a score

below the previously described cut-offs.

Statistical analysis

In accordance with the first aim of the study, counts and percentages described categorical variables
within subgroups of patients with type 2 diabetes and BMI <30 kg/m? and patients with diabesity (BMI >30
kg/m?) and were compared by Chi-square tests. Continuous variables were described by the median and
interquartile range (IQR) and compared by the Mann-Whitney U test as the distribution of self-care scores
appeared to be slightly skewed.

Following the second aim, self-care maintenance, self-care monitoring, and self-care management were
dichotomized following the cut-offs previously described for ascertaining inadequate vs. adequate self-care
behaviors (31,32). In the framework of generalized linear models, separate probit regression models were
applied on the two subgroups (patients with type 2 diabetes and BMI <30 kg/m?and patients with diabesity)
to evaluate the associations between clinical and socio-demographic characteristics (independent variables)
and self-care maintenance, self-care monitoring, and self-care management (dependent variables) (41). The
independent variables included in the models were consistent with previous studies on evaluating
determinants of self-care (21,30): sex, age, income, time from diagnosis, working status, education, family
support, treatment, comorbidities, complications, disease-specific self-management education, and self-care
self-efficacy (task-specific and persistence). The coefficients of probit models were estimated via maximum

likelihood estimation. Results were reported as relative risks (RR) and 95% confidence interval (95% CI). In
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the model on self-care maintenance, treatment (insulin therapy vs. oral blood glucose-lowering medication
only) was not included as an independent variable in the model since all the patients classified as inadequate
self-care maintenance were in treatment with insulin. Furthermore, to provide evidence supporting that the
associations highlighted dichotomizing outcomes are consistent with those derived from keeping outcomes
as continuous variables, we provided additional linear regression models using continuous scores as
dependent variables (see Supplementary file 1). Overall, the trend of associations derived from the linear
models was consistent with asociations emerging from the probit regressions.

In accordance with the third aim, three probit regression models were then employed on the overall
dataset (considering both BMI <30 kg/m? and BMI >30 kg/m?) to evaluate whether diabesity (yes vs. no)
modified the associations between independent variables and self-care maintenance, self-care monitoring,
and self-care management. The models performed on the overall sample were adopted to corroborate the
differences shown by the models performed in the two separate subsamples to answer the aim focused on
describing the differences between the two groups. The Omnibus test of goodness-of-fit, the Akaike
information criterion (AIC), and the Bayesian information criterion (BIC) were employed for each probit
regression model.

Overall, a significant level of 0.05 was set for all the inferential analyses (except for interaction terms in
which the significance level was set at 0.1), and the missing data were handled with a pairwise deletion. All
the analyses were performed using Statistical Package for the Social Sciences (SPSS) version 22 (IBM
Corporation) with the integration plug-in for R 3.2.2 Statistical Package (R Foundation for Statistical
Computing).

Results

Clinical and socio-demographic characteristics of the sample, together with self-care maintenance, self-
care monitoring, and self-care management in patients with T2DM and BMI<30 kg/m? and patients with
diabesity (BMI >30 kg/m?), were reported in Table 1. A total of 203 (37.6%) patients had diabesity in our
study sample. A higher rate of females was found in the subgroup of patients with BMI>30 kg/m? (50% vs.
38%; P=0.004). Patients with diabesity were also slightly younger than patients with BMI<30Kg/m? (median
[IQR] = 67 (59.0-76.0) years vs. median [IQR] = 70 (62.0-77.5) years; P=0.043). Patients with
BMI<30Kg/m? reported slightly more time from the diagnosis (median [IQR]= 9 (4.0-15.0) years vs. median
[IQR]= 8 (4.0-12.0) years; P=0.024), slightly better glycaemic control (median [IQR]=7.1% (6.7—7.9) vs.
median [IQR]= 7.4 (6.8-8.2) %; P=0.036), and lower frequency of comorbidities (84% vs. 92%; P=0.004)
when compared with patients with diabesity. Self-care maintenance (median [IQR] = 77.08 (70.83-83.33)
vs. median [IQR]= 83.33 (75.00-89.58); P<0.001) and self-care management (median [IQR]= 56.25 (37.50—
69.44) vs. median [IQR]= 62.50 (41.15-75.00); P=0.025) were lower among patients with diabesity when
compared with patients with T2DM and BMI<30Kg/m?. No differences were found in self-care monitoring

between the two groups.



Specific dimensions of self-care maintenance, self-care monitoring, self-care management, and self-
care self-efficacy were reported in Figure 1, showing the comparison of each dimension between patients
with diabesity and patients with T2DM and BMI<30Kg/m?. Patients with diabesity reported lower health-
promoting exercise behaviors (P<0.001), health-promoting behaviors (P<0.001), autonomous self-care
management behaviors (P=0.025), task-specific self-care self-efficacy (P=0.049), and lower persistence self-
care self-efficacy (P=0.031).

Self-care maintenance

Clinical and socio-demographic determinants of inadequate self-care maintenance were reported in
Table 2, highlighting determinants for patients with T2DM and BMI <30 kg/m2 and those with diabesity.
Among patients with diabesity, low income was associated with more than three times higher risk of
inadequate self-care maintenance than the absence of low income (RR=3.27; 95% CI= 1.27-8.43; P=0.01).
Furthermore, in these patients, the presence of diabetic neuropathy was strongly associated with inadequate
self-care maintenance (RR=4.16; 95% Cl= 1.14-15.23; P=0.03).

The model employed in the overall sample (%35 =110.08, P<0.001; AIC=330.57; BIC=476.02),
including the interaction of diabesity on the association between each independent variable and self-care
maintenance, showed that diabesity significantly has interacted with the income (P=0.014), neuropathy
(P=0.031), and sex (P=0.054).

Self-care monitoring

Clinical and socio-demographic determinants of inadequate self-care monitoring in patients with
T2DM and BMI<30 kg/m? and patients with diabesity are shown in Table 2. In both subgroups, males
reported lower risk of inadequate self-care monitoring than females, with a more marked reduction among
patients with diabesity (RRami<zo kgm2=0.73, 95% CIl= 0.53-0.99, P=0.05; RRgwmi >30 kgm2=0.61, 95% Cl= 0.40-
0.94, P=0.03). Higher task-specific self-care self-efficacy slightly decreased the risk of inadequate self-care
monitoring in both the sub-groups (RRemi<z0 kgm2=0.98, 95% Cl= 0.96-0.99, P<0.01; RRgmi >30 kgm>=0.97,
95% Cl= 0.95-0.99, P<0.01). Among patients with BMI<30 kg/m?, having been diagnosed with T2DM for
less than ten years decreased by roughly 30% the risk of inadequate self-care monitoring (RR=0.67; 95%
Cl=0.48-0.93; P=0.02). Furthermore, among patients with T2DM and BMI<30 kg/m?, the following
determinants increased the likelihood of inadequate self-care monitoring: receiving at least one diabetes-
specific educational intervention in the last year (RR=3.19; 95% CI=1.32-7.75; P=0.01) and having
neuropathy (RR = 2.25; 95% CI1=1.17-4.32; P=0.02). Conversely, among patients with diabesity, the
following determinants decreased the risk of inadequate self-care monitoring: educational qualification
higher or equal to high school diploma (RR=0.45; 95% CI=0.25-0.79; P=0.01), and the availability of a
family caregiver (RR=0.52; 95% CIl= 0.28-0.98; P=0.04). In these patients, the use of insulin as the main



treatment was associated with a higher risk of inadequate self-care monitoring (RR=2.09; 95% Cl= 1.23-
3.55; P=0.01).

The model performed in the overall sample (y%.=155.213, P<0.001; AIC=631.425; BIC=636.425),
showed that diabesity significantly modifies the effect of the following independent variables on self-care
monitoring: sex (P=0.026), time from diagnosis (P=0.016), educational level (P=0.006), diabetes-specific
education (P=0.010), family support (P=0.043), therapy with insulin (P=0.007), and task-specific self-care
self-efficacy (P<0.001).

Self-care management

Clinical and socio-demographic determinants of inadequate self-care management in patients with
BMI<30 kg/m? and patients with diabesity are reported in Table 2. In both subgroups, higher task-specific
self-care self-efficacy was associated to a decreased risk of inadequate self-care management (RRgmi<3o
kgm2=0.97, 95%CI= 0.96-0.99, P<0.01; RRpwmi 30 kgm2=0.98; 95%CI= 0.96-0.99; P<0.01). In patients with
diabesity, the presence of at least one comorbidity was associated with an increase by roughly 18% the
likelihood of inadequate self-care management (RR=1.18; 95%CI= 1.01-1.36; P=0.03).

The model performed in the overall sample [y? 34=121.995, P<0.001; AIC=693.755; BIC=843.699]
showed that diabesity significantly interacted with having a diabetic foot (P=0.053), having at least one
comorbidity (P=0.033), and task-specific self-care self-efficacy (P<0.01).

Discussion

Knowing diabesity-related differences in self-care and its clinical and socio-demographic determinants is
relevant to design and implement evidence-informed clinical interventions to support adequate self-care in
people with T2DM and BMI>30 kg/m?, as they represent a population at particularly high risk for adverse
events (38). To the best of our knowledge, this is the first study assessing differences in self-care between
people with diabesity and people with T2DM and BMI <30 kg/m?. Differences in clinical and socio-
demographic determinants of self-care between the two sub-groups were also explored for the first time. We
found that people with diabesity reported worse self-care maintenance and self-care management when
compared to those with T2DM and BMI <30 kg/m?. No differences in self-care monitoring were found. Self-
care self-efficacy, an important predictor of self-care, was lower in patients with diabesity when compared to
those with T2DM and BMI <30 kg/m?. This aspect might have a higher implication for practice, as adults
with diabesity should receive in their clinical pathways additional educational and motivational interventions
to enhance the level of their self-care self-efficacy. The clinical and socio-demographic characteristics of
patients differently influence self-care maintenance, monitoring, and management in the two subgroups,
showing a higher impact of social variables, such as family income, education, and family support, in the

group of people with diabesity. This result is extremely relevant because health interventions aimed at



supporting self-care in these patients should prioritize social determinants of self-care and not only target
individual ones.

Adequate self-care self-efficacy has been shown to be the most important predictor of adequate self-care
in people with T2DM (21,25,29). Our results suggest that this effect is slightly less marked in patients with
diabesity. This result could mean that the effect of self-care self-efficacy on self-care behaviors could be
reduced by other psychological or social variables playing a greater role for patients with diabesity when
compared with patients with T2DM and BMI<30Kg/m?. Future research should better investigate potential
barriers undermining the effect of self-care self-efficacy on behaviors among adults with diabesity. However,
given that self-care self-efficacy is susceptible to enhancements through education and empowerment of
patients, its improvements could positively affect self-care (21). Thus,more strategies to enhance self-care
self-efficacy in patients with diabesity are strongly needed. Interventions aimed at addressing social
determinants of health and decreasing weight stigma in health care professionals should be considered when
an educational plan for these patients is designed (44).

Patients with diabesity showed lower self-care maintenance and self-care management scores when
compared to patients with T2DM and BMI <30 kg/m?2. More specifically, looking at self-care maintenance,
patients with diabesity reported higher rates of inadequate health-promoting exercise behaviors and health-
promoting behaviors. In self-care management, patients with diabesity reported higher rates of inadequate
autonomous self-care management behaviors. Furthermore, patients with diabesity reported lower self-care
self-efficacy in their ability to perform task-specific self-care behaviors and in their ability to persist in self-
care. These results are not surprising because self-care self-efficacy is raised with positive performance
achievements (42). Patients with diabesity might have low confidence levels due to negative experiences
facing clinical and social challenges, such as dealing with weight stigma (43) and diabetes stigma when
trying to lose weight (44). These results are consistent with previous findings confirming that patients with
diabesity have an unfavorable behavioral profile associated with social challenges that amplify the metabolic
mechanisms by which diabesity affects health status and behaviors (45).

Moreover, previous studies suggest that health professionals tend to evaluate patients with obesity more
negatively, considering their likelihood of obtaining positive results from the treatment lower than lower-
weight patients (45). Altogether, these results suggest that interventions improve self-care self-efficacy and
self-care behaviors in people with diabesity are urgent. Previous research has proven that specific
educational interventions could improve neuronal plasticity in brain areas of adults with diabesity (44). Thus,
knowing which specific areas of inadequate self-care characterize patients with diabesity could represent a
framework to develop new multifactorial interventions to promote self-care in this population. These
interventions should consider clinical and socio-demographic determinants of self-care in this particular
group of patients because, according to our study results, they differ from the determinants of self-care in
patients with T2DM and BMI1<30 kg/m?(21,30).

Looking at self-care maintenance, we found that low income was significantly associated with
inadequate self-care maintenance among patients with diabesity but not among patients with BMI <30 kg/m?.

This finding is consistent with previous research (44), highlighting that low income is associated with higher
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rates of obesity and less favorable health behaviors in patients with chronic conditions due to social
determinants of health. Furthermore, having diabetic neuropathy was found to be a significant risk factor for
inadequate self-care maintenance among patients with diabesity but not among patients with BMI <30 kg/m?.
This result could reflect the difficulty of patients with diabesity to perform activities of daily living (44); in
fact, the rates of disabilities are higher in patients with diabesity than in patients with BMI <30 kg/m? (45).

Looking at self-care monitoring, having received at least one diabetes-specific educational intervention
in the last year was associated with a higher likelihood of inadequate self-care monitoring among patients
with BMI<30Kg/m? but not among patients with diabesity. This result is not surprising, as previous findings
have shown that people with T2DM may be more likely to receive a diabetes-specific educational
intervention when diabetes complications are already present (21,29). The use of insulin as the main
treatment was associated with a higher risk of inadequate self-care monitoring among patients with diabesity
but not among patients with BMI<30Kg/m?. These results confirm previous studies (21,29), reporting both
the trend to include only complex patients in diabetes-specific educational interventions and the
medicalization of the treatment of people with BMI1>30 Kg/m?. Education and family support were
significant determinants in patients with diabesity but not in patients with BMI<30Kg/m?. Again, this result
confirms the importance of social determinants of health and self-care in people with diabesity (16).

By looking at self-care management, comorbidity was found to be a significant determinant among
patients with diabesity but not among patients with T2DM with BMI<30Kg/m?. This result could explain the
more complex clinical condition of people with diabesity, where obesity might trigger worse diabetes
outcomes and the development of other comorbidities or complications, making self-care even more difficult
in this group of patients (2,7).

To summarize, diabesity-related differences in self-care at its clinical and socio-demographic
determinants suggest an unfavorable behavioral profile that characterizes patients with diabesity. This
unfavorable condition could reflect, on one hand, the inflammatory and metabolic consequences of the
diabesity (34), such as triggering insulin resistance and lipotoxicity that could result in a higher rate of
cardiovascular disease and mortality (35). On the other hand, it could reflect the social phenomenon of
weight stigma and its consequences (36). A previous review highlighted that patients with obesity who
experience the feeling of being discriminated against as per their weight could, in a vicious cycle, exacerbate
their inadequate health behaviors (36). Based on our results, we suppose the same mechanisms could affect
self-care of diabetes in people with diabesity. Thus, a greater understanding of the biological, social, and
psychological features of patients with diabesity is needed to develop effective interventions in this

population.

Limitations

This study has some limitations that need to be acknowledged. Firstly, data collection was cross-
sectional and involved only centers from northern Italy. This aspect suggests caution with the generalization
of results. Secondly, other alternative indices to BMI could be integrated to define obesity (e.g., waist

circumference). Lastly, psychological and social variables (e.g., depression, weight stigma perception, and



social isolation) should be investigated to better comprehend self-care in people with diabesity. However, the
study was multicentre, and a consecutive sampling controlled possible selection biases, and self-care was
measured by using a valid and reliable theoretically grounded tool. Overall, the dichotomizations of the self-
care scores and some independent variables (e.g., time from diagnosis and age) could lead to an
underutilization of the available information collected by the quantitative scores or measures. However, the
adopted approach resulted from the most consistent possible strategy by considering previous studies and the
Middle-Range Theory of Self-Care of Chronic Illness (19, 20). Another limitation is given by the fact that
some complex social and self-report variables, especially family support, have been measured with a proxy
self-report question that might not be able to represent the complexity of these variables. The adopted
approach in measuring social variables with proxy questions was determined by the need to reduce the
number of the overall items in the study to avoid overwhelming the participants.

Conclusions

Patients with diabesity are at risk of highly negative health outcomes over time. Self-care is a key
treatment in the general diabetes population, and it is even more crucial in people with diabesity. However,
people with diabesity reported more inadequate self-care maintenance, self-care management, and self-care
self-efficacy than patients with BMI<30Kg/m?. Clinical and socio-demographic determinants of self-care
were found to be different in people with diabesity when compared with people with T2DM and
BMI<30Kg/m?. Social determinants of health, like family income, education, and family support, have a
stronger effect on the self-care of people with diabesity than on self-care of people with T2DM and
BMI<30Kg/m?,

Clinically, interventions to improve self-care self-efficacy and self-care behaviors of people with
diabesity are strongly needed. Complex interventions accounting for social determinants of health in this
population should be recommended. Future research is needed to longitudinally investigate self-care and its
clinical and socio-demographic determinants in people with diabesity; to assess the impact of social and
psychological variables like income, support from others, distress, depression, stigma, and self-stigma on
self-care of people with diabesity; to design and to test complex interventions accounting for the social

dimensions of diabesity to improve self-care in this group of patients.
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Table 1 Sample characteristics: socio-demographics, clinical information, and self-care between patients with T2DM and BM1<30Kg/m?, and patients with

diabesity (N=540)

Patients with BMI<30Kg/m?

Patients with diabesity (n=203)

P
n % n %
Socio-demographic data

Sex

Male 210 62.3 101 49.8 0.004
Income

Low 210 62.3 121 59.6 0.574
Working Status

Active Workers 77 22.8 61 30 0.063
Education

Lower than high school diploma 280 83.1 168 82.8 0.922

Equal or higher than high school 57 16.9 35 17.2
Family Support

Yes 281 83.4 166 81.8 0.631
Disease- specific self-management education

Yes 18 53 14 6.9 0.458
Age

Years (median; first-third 0.043

quartile) 70 (62.00—77.50) 67 (59.00-76.00) '

Clinical data

Time from diagnosis

Years (median; first-third 0.024

quartile) 9 (4.00-15.00) 8 (4.00-12.00) '
BMI

kg/m? (median; first-third

quartile) 26.22 (23.96-27.78) 33.32 (31.30-36.29)
Treatment

insulin (yes) 112 33.2 65 32 0.771
HbAlc

% (median; first-third quartile) 7.1 (6.70-7.90) 7.4 (6.80-8.20) 0.036
Diabetes-related complications

Retinopathy 81 24 38 18.7 0.149
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Nephropathy 46 13.6 29 14.3 0.836
Foot 18 5.3 6 3 0.193
Neuropathy 27 8 23 11.3 0.198
Comorbidities
At least one 282 83.7 187 92.1 <0.001
Self-care
Self-care behaviours
m‘rrt'itleer;ance (median; first-third 83.33 (75.00-89,58) 77.08 (70.83-83.33) <0.001
Inadequate maintenance
(<76/100) 36 10.7 31 15.3 0.031
gfjgrr‘t'ﬂ%r)'”g (median; first-third 70.58 (55.88-85.29) 67.65 (52.94-85.29) 0.214
Inadequate monitoring (<78/100) 200 59.3 131 64.5 0.231
mz?g?:)me”t (median; first-third 62.5 (41.15-75.00) 56.25 (37.50-69.44) 0.025
Inadequate management* 156 46.3 117 57.6 0.011
Self-care self-efficacy
Score (median; first-third 81.81 (65.91-95.45) 77.27 (63.64-90.91) 0.025

guartile)

Note: Statistically significant values are shown in bold
Legend: * <57/100 points in patients with insulin therapy and <61/100 points in patients without insulin therapy
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Table 2. Determinants of self-care (inadequate vs. adequate) in patients with T2DM and BMI<30Kg/m?, and patients with diabesity.

Self-care maintenance (Inadequate maintenance was defined as <76/100 points)

Patients with BMI<30Kg/m?

Patients with diabesity

Independent variables RR 95% Cl P RR 95% Cl P
Sex (males vs. females) 1.07 0.68 1.68 0.75 0.47 0.21 1,05 0,07
Age (<65 years vs. 2 65 years) 0.51 0.22 1.11  0.08 0.32 0.08 1,20 0,09
Low Income (yes vs. no) 0.63 0.33 1.16 0.14 3.27 1.27 8.43 0.01
Time from diagnosis (<10 years vs. 2 10 years) 0.99 0.97 1.03 0.94 0.96 0.34 2.71 0.93
Working status (retired vs. active worker) 0.84 0.32 220 0.73 0.59 0.20 1.76 0.35
Education (higher vs. lower) 0.41 0.15 1.12  0.08 1.22 0.34 4.40 0.77
Disease-specific self-management education (yes vs. no) 1.84 0.65 5.25 0.25 0.59 0.04 8.90 0.70
Family support (yes vs. no) 0.90 0.41 1.97 0.80 0.72 0.25 2.08 0.55
Comorbidity (at least one vs. none) 1.16 0.96 140 0.12 1.02 0.76 1.36 0.90
Retinopathy (yes vs. no) 0.99 0.53 1.84 0.96 1.60 0.60 4.26 0.35
Nephropathy (yes vs. no) 1.16 0.61 221 0.66 0.99 0.38 2.59 0.99
Diabetic foot (yes vs. no) 2.41 0.96 6.05 0.06 2.50 0.47 13.15 0.28
Neuropathy (yes vs. no) 0.87 0.36 2.14  0.76 4.16 1.14 15.23 0.03
Task-specific self-care self-efficacy (score) 0.99 0.97 1.03 0.78 1.01 0.98 1.03 0.68
Persistence self-care self-efficacy (score) 0.99 0.97 1.03 0.83 0.99 0.95 1.02 0.42
Model Fit
AIC 221.31 109.98
BIC 290.79 175.53
Omnibus 45.87 <0.001 85.08 <0.001
Self-care Monitoring (Inadequate maintenance was defined as <78/100 points)
Patients with BMI<30Kg/m? Patients with diabesity
Independent variables RR 95% Cl P RR 95% Cl P
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Sex (males vs. females) 0.73 0.53 0.99 0.05 0.61 0.40 0.94 0.03
Age (<65 years vs. >= 65 years) 0.99 0.63 1.56 0.98 0.84 0.46 1.55 0.58
Low Income (yes vs. no) 1.02 0.72 1.43 0.92 1.41 0.90 2.21 0.13
Time from diagnosis (<10 years vs. >= 10 years) 0.67 0.48 0.93 0.02 1.09 0.66 1.79 0.75
Working status (retired vs. active worker) 1.21 0.74 1.96 0.45 0.90 0.49 1.68 0.75
Education (higher vs. lower ) 0.79 0.52 1.20 0.27 0.45 0.25 0.79 0.01
Disease-specific self-management education (yes vs. no) 3.19 1.32 7.75 0.01 0.86 0.35 2.09 0.73
Family support (yes vs. no) 1.01 0.67 1.51 0.98 0.52 0.28 0.98 0.04
Treatment (insulin vs. other) 1.18 0.83 1.69 0.36 2.09 1.23 3.55 0.01
Comorbidity (at least one vs. none) 1.02 091 1.14 0.78 0.92 0.79 1.07 0.30
Retinopathy (yes vs. no) 0.71 0.49 1.02 0.07 0.61 0.34 1.08 0.09
Nephropathy (yes vs. no) 1.02 0.64 1.61 0.94 0.99 0.52 1.89 0.97
Diabetic foot (yes vs. no) 1.41 0.71 2.80 0.32 0.43 0.14 1.33 0.14
Neuropathy (yes vs. no) 2.25 1.17 4.32 0.02 0.63 0.31 1.27 0.20
Task-specific self-care self-efficacy (score) 0.98 0.96 0.99 <0.01 0.97 0.95 0.99 <0.01
Persistence self-care self-efficacy (score) 0.99 0.99 1.02 0.63 1.00 0.99 1.02 0.71
Model Fit

AIC 399.79 230.67

BIC 464.73 287.00

Omnibus 85.39 <0.001 67.53 <0.001

Self-care Management (Inadequate maintenance was defined as <61/100 points)

Patients with BMI<30Kg/m? Patients with diabesity
Independent variables RR 95% cl P RR 95% cl P
Sex (males vs. females) 0.81 0.60 1.10 0.17 0.96 0.64 1.45 0.86
Age (<65 years vs. >= 65 years) 1.03 0.68 1.55 0.90 1.10 0.63 1.92 0.74
Low Income (yes vs. no) 1.28 092 1.78 0.15 1.14 0.75 1.74 0.54

Time from diagnosis (<10 years vs. >= 10 years) 1.04 0.76 1.43 0.82 1.13 0.71 1.82 0.60



Working status (retired vs. active worker) 0.93 0.59 1.46 0.75 0.69 0.40 1.22 0.20
Education (higher vs. lower ) 1.17 0.78 1.75 0.45 0.94 0.54 1.63 0.82
Disease-specific self-management education (yes vs. no) 0.60 0.31 1.17 0.13 0.48 0.21 1.12 0.09
Family support (yes vs. no) 0.82 0.56 1.21 0.31 0.79 0.46 1.37 0.40
Treatment (insulin vs. other) 0.96 0.68 1.35 0.82 1.41 0.86 2.31 0.18
Comorbidity (at least one vs. none) 1.02 091 1.13 0.78 1.18 1.01 1.36 0.03
Retinopathy (yes vs. no) 0.85 0.59 1.21 0.37 0.61 0.35 1.06 0.08
Nephropathy (yes vs. no) 1.06 0.68 1.66 0.79 1.04 0.55 1.95 0.91
Diabetic foot (yes vs. no) 0.65 0.33 1.26 0.20 0.28 0.08 1.02 0.05
Neuropathy (yes vs. no) 1.08 0.63 1.86 0.79 1.27 0.66 2.44 0.47
Task-specific self-care self-efficacy (score) 0.97 0.96 0.99 <0.01 0.98 0.96 0.99 <0.01
Persistence self-care self-efficacy (score) 0.99 0.99 1.02 0.63 0.99 0.98 1.01 0.42
Model Fit

AIC 437.14 254.69

BIC 502.08 311.01

Omnibus 60.80 <0.001 54.59 <0.001

Note: Statistically significant values are shown in bold




Figure 1. Specific dimensions of self-care maintenance, self-care monitoring, self-care management, and self-care self-efficacy
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Note: The graphs show median and interquartile range for the 4 quadrants regarding self-care maintenance, self-care monitoring, self-care management,
and self-care confidence. The comparisons were performed using the Mann—-Whitney U test.



Highlights

e Patients with diabesity reported more inadequate self-care maintenance and management
than patients with T2DM and BMI <30 kg/m?

e In patients with diabesity, limited self-care maintenance has been associated with low
income and diabetic neuropathy.

e In patients with diabesity, limited self-care monitoring has been associated with higher
educational background, insulin as the main treatment, and the availability of a family
caregiver.

e These results represent a pivotal first description of self-care behaviours and their
determinants in people with diabesity compared to those of people with T2DM and BMI <
30 kg/m?



