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Abstract: Less than 50% of patients with diabetes achieve the glycaemic goals recom-
mended by the American Diabetes Association. The set of factors associated with adherence
to treatment is very broad. Evidence suggests that psychosocial factors are related to
medication adherence of patients with type 2 diabetes. Due to the lack of a clear statement
from researchers regarding the relationship of psychosocial factors to adherence, an electro-
nic search was conducted in PubMed, MEDLINE, Academic Search Ultimate, CINAHL
Complete, Edition and Health Source: Nursing/Academic Edition using the following key-
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words “adherence”, “diabetes”, “social support”, “stress”, “anxiety and depression”, “beliefs
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communication”, “older age”, “frailty”,

9 <

about medicine”, cognitive impairment”, “addic-
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tion”,
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acceptance of illness”, “sense of coherence” obtaining 2758 results. After a narrowing
of searches and reference scanning, 36 studies were qualified. The studies analysed showed
negative effects of anxiety, diabetes distress, older age, poor communication with physicians,
stress, concerns about medicines and cognitive impairment on levels of self-care and
medication adherence. One study did not confirm the association of depression with adher-
ence. Self-efficacy, social and family support, and acceptance of illness had a beneficial
effect on medication adherence. In conclusion, the current evidence suggests that the
relationship between psychosocial factors and adherence has reliable scientific support.
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Introduction

The incidence of diabetes mellitus is rising year on year, especially in low- and
middle-income countries." Around 422 million people globally, and 60 million in
Europe, have diabetes.' Type 2 diabetes accounts for 90% of all these cases, and is
considered a major lifestyle disease.! In 2017, there were approx. 462 million type
2 diabetes patients worldwide, representing 6.28% of the global population.”
Diabetes will be the seventh most common cause of death by the year 2030,
according to the World Health Organization (WHO).?

Type 2 diabetes treatment is based on glycemia normalization and prevention of
complications.* This can be achieved through lifestyle changes, administration of
oral hypoglycemic drugs and/or insulin injections, and self-care.” Strict metabolic
control and self-care ability can improve diabetes treatment outcomes and consid-
erably reduce the risk of complications.® Active participation in the treatment
process helps patients consciously manage their health. Attaining normal blood

glucose levels is only possible when patients adhere to the treatment
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recommendations.” Patient cooperation with healthcare
professionals, or compliance, plays a major role in type 2
diabetes treatment. Better adherence to treatment favors
better control of diabetes and contributes to the prevention
of both early (hypo- and hyperglycemia) and long-term
complications (retinopathy, nephropathy, neuropathy,
angiopathy, diabetic foot syndrome).®

The literature data indicate that as few as 50% of patients
undergoing chronic treatment adhere to the prescribed proto-
col in the first year of treatment.” In the polish diabetic group,
only 65.1% adhere to the prescribed treatment, and less than
half fully adhere to the recommendations for self-monitoring
of blood glucose based on the guidelines of the American
Diabetes Association.'” Non-adherence to diabetes treatment
may involve diet, exercise, lifestyle, substance use, medica-
tion, follow-up visits, and self-monitoring. The literature
describes various forms of non-adherence.'"'? Tt may be
intentional (when the patient deliberately decides to discon-
tinue treatment), unintentional (due eg to forgetfulness) or
a combination of both."'* Unintentional non-adherence typi-
cally involves missing individual doses of medication, while
intentional non-adherence may consist in delaying or skipping
doses, and in extreme cases, completely discontinuing
treatment.'* Non-adherence to treatment often results in
a deterioration of health and entails significant negative eco-
nomic effects due to higher treatment costs resulting from
rehospitalizations, absence from work, long-term treatment
of increasingly severe complications, and ultimately death.'
Therefore, according to the WHO, improvements in the effec-
tiveness of interventions to promote adherence may have
a much greater impact on population health than advances in
treatment.” A better understanding of mechanisms behind
non-adherence is thus required.

Methods

Search Strategy and Selection Criteria

Systematic searches using the Preferred reporting items for
systematic reviews guidelines (PRISMA) to identify studies
that reported the association between psychosocial factors
(social support, stress, anxiety, depression, beliefs about
medicines, satisfaction with physician-patient communica-
tion, frailty syndrome, cognitive impairment, addiction,
acceptance of illness, sense of coherence) and adherence
were performed.'® Electronic searches were performed
(from 2010 to 2021) of PubMed, MEDLINE, Academic
Search Ultimate, CINAHL Complete, Edition and Health
Source: Nursing/Academic Edition using the following

keywords (adherence or compliance or nonadherence or
noncompliance or treatment adherence or treatment compli-
ance) AND diabetes AND (social support OR stress OR
anxiety and depression OR beliefs about medicine OR com-
munication OR older age OR frailty OR cognitive impair-
ment OR addiction OR acceptance of illness OR sense of
coherence) obtaining 2758 results.

Inclusion and Exclusion Criteria
Papers were included if they examined the relationship
between psychological factors (social support, stress, anxiety,
depression, beliefs about medicines, satisfaction with physi-
cian-patient communication, frailty syndrome, cognitive
impairment, addiction, acceptance of illness, sense of coher-
ence) and adherence. Papers were excluded if the full paper
was not available, other reviews, case reports or no assessment
of psychological factors using a standardized questionnaire.
A total 20 potential studies were identified after
removal of duplicates, review articles, meta-analysis,
after narrowing the criteria to papers in English with
adult participation published between 2011 and 2021
(Figure 1, Table 1)!721:26731.397424548 A fyrther 16
study identified through reference
searches,?? 2°-32738:43.4449752 N5 studies were found on

the association of frailty syndrome and addiction with

were

adherence of patients with type 2 diabetes.

Results
The WHO has identified five groups of factors influencing
adherence to treatment in chronic disease: socio-economic
factors, health care system-related factors, illness-related
factors, treatment-related factors, and patient-dependent fac-
tors (Figure 2).>> The importance of other factors, such as
444647 and  beliefs

not included in the initial classification

acceptance  of illness about

medicines,”"‘g*50
by the WHO has also been recognized since. Psychological
or social problems may impair the patients’ self-control and
their ability to participate actively in their treatment
process.”* Some psychosocial factors can, however, be suc-

cessfully modified to improve patients’ outcomes.

Factors Affecting Adherence to Diabetes

Treatment

Social and Family Support

The direct impact of social support on the health of an
in a number of

individual has been confirmed

. 18-24.4451,52 . .
studies.'®2***>152 The absence of social support is
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Records identified from:

PubMed, MEDLINE, Academic Search Ultimate, CINAHL
Complete, Edition, Health Source: Nursing/Academic Edition

A4

v

Records after duplicates removed
(n=45)

2713

v

v

Records screened

Records excluded by title and
abstract screening (n =2103)

610

\4
Full-text articles assessed for

eligibility

A 4

\ 4

Excluded

Reasons:

- not English m=131)
-age<19 (m=107) >
- publication date before 2010 (n =107)

- did not include outcome of interest (n = 32)
- full-text unavailable (n = 213)

20

Study identified from reference scanning
n=16)

A 4

Studies included in
systematic review
(n=36)
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Figure | Study flow chart.
Note: Own elaboration based on the data obtained in the study.

a limiting factor in adherence to treatment among patients
with type 2 diabetes.”* According to Osborn and Egede,
more depressive symptoms have an indirect effect on
medication non-adherence through the lack of social sup-
port, but social support explains the direct effect of depres-
sion on medication non-adherence.”” Tiv et al observed the
influence of several psychosocial variables on the level of
adherence of elderly patients with type 2 diabetes.
Independent determinants of elderly patients’ adherence
included lack of family or social support (OR = 2.5) and
need for medical support (OR= 1.6).?! In the Smalls et al
study, received social support was a predictor of adherence
to diet (B = 0.016), medication ( = 0.009) and foot care (B
= 0.010).%° Social support can help one cope with their

diabetes, improve patients’ belief in their own efficacy and
ability to implement the recommended self-care behaviors,
and eliminate barriers to effective diabetes treatment.”
According to Adis et al, the family source of support is
the most accessible, but government and non-government
organization support was largely desirable. However,
mean systolic blood pressure in hypertensive patients and
fasting glucose levels in T2D patients with access to
family and financial support were better than those without
any type of support (p>0.05)."? Providing social support to
patients with diabetes and concurrent depression helps
ameliorate some of the deleterious effects of depressive
symptoms on medication non-adherence, but social sup-
port alone is not enough.?? In the study by Bouldin et al,
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Adherencein diabetes

Socioeconomic related factors

Decreasing:

- cost of care

- age >25 years (adherence to physical
activity)

- older adolescents (insulin
administration)

- older adolescents (SMBG)

- male (adherence to diet)

- female (adherence to physical activity)
- environmental high-risk situations

Increasing:
- age <25 years (adherence to physical
activity)

Therapy-related
factors

Decreasing:
complexity of
treatment

Increasing:

- less frequent dose

- monotherapy with
simple dosing
schedules

- frequency of the self-
care behaviour

Health care
team/health
system-related
factors

Decreasing:
poor relationship

Condition-
related factors

Decreasing:

- depression

- frailty syndrome

- duration of disease

between patient
and physician

Patient-related factors

Decreasing:

- depression

- stress

- emotional problems

- alcohol abuse

- beliefs about medicines

Increasing:
positive self-esteem/self-
efficacy

- younger adolescents (insulin

administration)

- younger adolescents (SMBG)

- male (adherence to physical activity)
- female (adherence to diet)

- social support

- family support

Internal resources

Increasing:

- life satisfaction

- acceptance of illnes
- sense of coherence

Figure 2 Factors influencing adherence to treatment recommendations by patients with diabetes according to WHO modified by own elaboration.
Note: Figure based on data from World Health OrganizationSz and supplemented with psychosocial factors not included in the WHO report.

patients with type 2 diabetes who had a caregiver were less
likely than those without a caregiver to report that they had
missed their diabetes medication in the preceding two
weeks (31% vs 44%, p=0.04), reduced their medication
intake because they felt worse (13% vs 23%, p=0.04) or
stopped taking their medication because they felt their
glycemia was under control (12% vs 23%, p=0.02).%
Akturk, and Aydinalp estimated that 61.4% of patients
with type 2 diabetes did not take support for care, 39.2%
of those who took support, took it from their spouses and
children.**

higher levels of diabetes self-efficacy compared to patients

Patients receiving support had significantly

who did not experience social support (50.33+15.3 vs
52.83+15.3).* The study by Rosland et al demonstrated
a positive association between social support and
improved health behaviors (exercise, diet), but not adher-
ence to pharmaceutical treatment.>* The difference may be
due to the fact that patients with uncontrolled diabetes may
require additional support to make significant lifestyle
changes, but diabetes-specific care and support may be
a way for them to change their daily medicine-related
behaviors.”> The study by Rosland et al included 108
diabetes patients. Those in the intervention group received
support in the form of community health worker-delivered

group diabetes management classes, home visits, and

physician appointments.’ ! These interventions did not
increase the level of social support, but the intervention
group had significantly improved glycated hemoglobin
levels after 6 months (mean change —1.0%, p=<0.01). In
addition, the baseline social support level was a significant
predictor of HbAlc change (coefficient: —0.39, p=0.02). In
the study by Watkins et al, social support was an indepen-
dent determinant of adherence to diet and foot self-care.?®

Stress and Diabetes Distress

Reactions to external stressors can lead to difficulties in
adhering to therapeutic recommendations, and more spe-
cifically, to non-adherence to diet or difficulties in medica-
tion taking. Research suggests that non-adherence may be
associated with emotional distress and poor diabetes treat-
ment outcomes.”®>® Anderson et al found that patient and
spouse stressors, particularly diabetes-related stress and
the number of comorbidities in the patient, were found to
be associated with the patient’s adherence to diet and
exercise.”® Furthermore, spouse diabetes-related stress (b
=—0.40, p<0.001) and comorbidities (b =0.17, p = 0.038)
and patient comorbidities (b =—0.31, p<0.001) and depres-
sive symptoms (b = —0.48, p<0.001) were significantly
associated with spouse self-efficacy.”® Similarly, in the
study of Linetzky et al poor insulin adherence was
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associated with a 0.43% increase in HbAlc and greater
diabetes-related distress ([aOR] 1.14; 95% CI 1.06-1.22),
higher Discrimination (aOR 1.13; 95% CI 1.02—1.27) and
Hurried Communication (aOR 1.35; 95% CI 1.20-1.53)
scores, and a lower Explained Results score (aOR 0.86;
95% CI 0.77-0.97) of IPC (the Interpersonal Processes of
Care).*®

Anxiety and Depression

The co-occurrence of diabetes and depression is associated
with adverse diabetes outcomes. The relationship between
diabetes and depression is bidirectional. The literature
features conflicting reports on the impact of anxiety and
depression on adherence to treatment in diabetes
patients.'7?#2¢3543 However, several studies do confirm
the association between depressive disorders and non-
adherence to treatment in patients with type 2
diabetes.!"**234%3 Ppatients with type 2 diabetes and
comorbid depression have lower adherence to treatment
compared to non-depressed patients.'”*>26283043 7y heri
et al showed that depression was also associated with low
adherence to self-care activities, such as taking doses as
prescribed (OR = 0.32; 95% CI = 0.14-0.73), dietary
restrictions (OR = 0.45; 95% CI = 0.26-0.79) and foot
care (OR = 0.38; 95% CI = 0.18-0.83).>" Shahrabad et al
demonstrated the impact of Lazarus multimodal psy-
chotherapy on the alleviation of depression symptoms
and reduction of blood glucose levels in patients with
diabetes.>? Their findings support the notion that psy-
chotherapy can be effective in reducing anxiety, depres-
sion, and physical symptoms in patients with diabetes.*” In
the Zhang et al study, depressed patients had higher gly-
cated haemoglobin values (7.9 + 2.0 vs 7.7 = 2.0%, P =
0.008) and were less likely to achieve a target HbAlc
<7.0% (36.2% vs 45.6%, P = 0.004) than non-depressed
patients.”® These patients were more likely to report hypo-
glycaemia and less likely to adhere to recommended diet,
exercise, foot care and medication.?® However, the asso-
ciation between depression and glycaemic control became
non-significant after accounting for adherence to diet,
exercise and medication (OR = 1.48, 95% CI 0.99-2.21,
P = 0.058).°® In the study by Ciebiada et al, 75% of
patients with depression reported having omitted
a planned medication dose, 70% did not take their medica-
tion at regular times, 45% omitted subsequent doses when
they felt well, and 50% omitted the next dose when they
felt bad.?’ Poor adherence was found in 50% of patients

with depressive symptoms and in 2.8% of those with no

In Gorska-Ciebiada and
Ciebiada, patients with depression and poor metabolic

symptoms of depression.*”

control had a significantly poorer adherence to diet
(66.7% vs 25%, p<0.05), lower exercise levels (64.8% vs
28.5%, p<0.05), and more visits to their physician in
a year (3.31£1.04 vs 2.71£1.21, p<0.05) than those with
no depression.®* In turn, the study by Akpalu et al of
a group of 400 patients with type 2 diabetes aged 52.7
+8.7 was among the few that did not confirm an associa-
tion between depression and metabolic control in
diabetes.>> Patients with diabetes and depression are less
likely to adhere to self-monitoring, which increases the
risk of diabetes complications.”*?” In a study by Bell
et al of 696 older African Americans, American Indians
and whites, high levels of depression were associated with
lower adherence to dietary and physical activity recom-
mendations and more frequent foot checks.?” A surprising
result of the Bell study was better foot care of patients
with depression.?” The authors of the study exclude ethnic
differences and explain that depressed patients are more
likely to visit doctors they are prompted to check during
these visits.?’

Beliefs About Medication and Therapy

Beliefs about therapy are an important factor in its success.
These beliefs may relate to the necessity of taking medica-
tion, the harm of medication, medication overuse, and

1748250 1) literature, particular

concerns about medication.
attention is paid to beliefs about treatment in elderly
patients affected by multimorbidity and polypharmacy. In
the study by Dhippayom and Krass pharmacological
adherence in a sample of the Australian T2D patient
population was suboptimal (64.6%).** However, 53.6%
of respondents expressed concerns about taking medica-
tion. Age (OR, 1.83; 95% CI, 1.19-2.82), medication
concerns (OR, 0.91; 95% CI, 0.87-0.96), diabetes knowl-
edge (OR, 0.85; 95% CI, 0.73-0.99), difficulty paying for
medication (OR, 0.51; 95% CI,0.33-0.79), having more
than one medicines (OR, 0.59; 95% CI, 0.36-0.95) and
insulin use (OR, 0.49; 95% CI, 0.30-0.81) were a potential
predictor of adherence.*® Elderly patients may have strong
beliefs regarding their medication, often based on their
own experience or that of their family members.”® This
patient group is at more risk of adverse reactions to med-
ication, while patients themselves may have habits of
medication abuse or preconceived ideas about the lack of
benefit or even harm from the prescribed medication.” In
a study by Graga Pereira et al on a group of 382 patients
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with type 2 diabetes, greater concerns about the diabetes,
weaker general beliefs about medicines, and stronger
needs about medicines were associated with higher levels
of adherence to treatment.*’ In turn, Yoel et al confirmed
the impact of adverse effects of the prescribed medication
on adherence.’® Patients with poorer adherence reported
that the adverse effects from the prescribed medication
were worse than their disease symptoms (65 vs 47%),
which represented the main reason for discontinuation of
treatment in nearly half of the patients studied. In the Rao
et al, study involving Blacks with type 2 diabetes mellitus
increased adherence was significantly correlated with
lower medication concerns (r = —0.31), higher self-efficacy
(r = 0.47), lower depressive symptoms (r = —0.26) and
lower negative illness perception (r = —0.26) at both base-
line and after 6-month follow-up."”

Satisfaction with Physician—Patient

Communication

Communication between the medical staff and the patient
has a significant impact on the latter’s attitude toward their
illness. Multiple studies have demonstrated widespread
dissatisfaction among patients regarding their communica-
tion with medical personnel.***” Most patients were dis-
satisfied with the information they received concerning
their health and the treatment they were undergoing.
A large percentage of patients were unhappy about having
insufficient opportunities to talk about their problems. In

the study by Linetzky et al,*°

patients with type 2 diabetes
who were concerned about their disease and dissatisfied
with their communication with physicians had a low level
of adherence to recommendations regarding insulin
administration.

Patient-centered communication can favor collabora-
tive decisions about the treatment. The patient’s active
attitude, combined with patient-centered communication,
can provide the physician with information on the advan-
tages and disadvantages of the proposed treatment, as
perceived by the patient. Ratanawongsa et al reported
that a lower level of adherence to refills was associated
with such physician characteristics as poor ability to
involve patients in decisions, a lack of understanding for
patients’ problems with the treatment, and failure to elicit
trust and confidence.” In the study by Ratanawongsa et al,
patients who scored their providers lower in terms of
involving patients in decisions, understanding patients’
problems with treatment, and eliciting confidence and

trust, had significantly lower adherence levels. In addition,
low ratings for understanding problems with treatment,
putting the patient’s needs first and trust were associated
with poor adherence to oral hypoglycemic medications.’

Elderly Age and Cognitive Impairment
There is an ongoing debate in the literature on the impact
of older age on adherence. Evidence from previous studies
regarding relationships between adherence and age is con-
flicting. There are studies confirming the positive effect of
older age on adherence to treatment
recommendations,!2#23-3%4348 byt there is also evidence
that elderly patients have poorer levels of adherence com-
pared to younger patients.***** In a group of 218,384
patients with type 2 diabetes studied by Kirkman et al,
those aged 75 years and above were 41% more likely to be
adherent when compared with the 45-64 age group.*®
Though the correlation between age and adherence to
treatment has been confirmed, researchers also highlight
the role of additional factors affecting adherence in elderly
patients with type 2 diabetes. Elderly diabetic patients are
significantly more likely to have dementia and mild cog-
nitive impairment compared with similarly aged non-
diabetics.>® Impaired cognitive abilities may cause patients
to neglect self-control or treatment-related behaviors alto-
gether or selectively forgo more complex tasks, leading to
deficits in glycemic control.*’ In a study by Mendes et al,
patients with cognitive impairment demonstrated low
levels of adherence to exercise. However, no association
between cognitive function and adherence to diet or phar-

maceutical treatment was confirmed.*?

Acceptance of lliness and Sense of

Coherence

Evidence of any association between illness acceptance
and adherence to treatment in patients with type 2 diabetes
with diabetes
a moderate level of illness acceptance.**™*” The Akturk

remains scarce. Patient demonstrate
and Aydinalp study confirms the positive relationship
between diabetes acceptance and self-efficacy of patients
with moderate level of disease acceptance and self-
efficacy.** A study by Ozkaptan et al involving patients
characterised by low illness acceptance, found that there
was a significant and negative relationship between the
patients’ illness acceptance and treatment adherence
(—0.78).* Alyami et al confirmed a positive association

between illness acceptance, sense of coherence and
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adherence to treatment in patients with type 2 diabetes.*
Multivariable logistic regression revealed that older age
(OR=3.76, p=0.023), worse consequences perceptions
(OR=0.21, p=0.011), worse illness identity (OR=0.23,
p=0.010), coherence (OR=3.24,
p=0.022) were independent predictors of adherence of

and greater illness
Saudi patients with type 2 diabetes.*> Similarly, Can et al
found a statistically significant positive correlation
between disease acceptance and adherence to diet, foot

care and exercise.*’

Conclusions

Routine assessment of psychosocial predictors of medica-
tion non-adherence will allow the identification of patients
at risk of therapeutic failure.

Behavioral interventions focused on reducing stress
and depression, increasing the sense of self-efficacy and
involvement in the therapeutic process should be an
important element of diabetes therapy.

Implications for Practice

The above review shows that the set of factors associated
with adherence to treatment is very broad. Some of these
factors are well-understood, while others require further
investigation. With each study on adherence, additional
causes are found, calling for the identification of a variety
of underlying factors. The importance of these factors may
vary between different patient groups. To identify factors
affecting adherence, an individualized approach is necessary.
The problem of patients’ poor adherence to therapeutic
recommendations in long-term treatment requires special
interventions. Daily medical practice should include contin-
uous evaluation of adherence to diabetes treatment, and the
reasons behind the identified levels of adherence must be
properly understood. Patients need information to understand
the nature of their illness and the importance of adherence to
treatment. Each visit should be accompanied by counseling
in order to improve adherence to treatment and the patient’s
perception of the illness. Healthcare providers need to focus
on patients’ behaviors that may interfere with adherence to
treatment in order to achieve control of diabetes in the com-
munity. Healthcare professionals should identify potential
viable strategies for increasing adherence in their daily prac-
tice, for example simplifying regimen characteristics, mod-
ifying patient beliefs, imparting knowledge, patient
communication, assessment of social support and family
involvement in treatment and evaluating adherence, antici-
pating and precluding interruption in adherence, assurance

against harm due to drug side effects.’®>” Patient groups at
a particularly high risk of non-adherence should also be
selected in clinical practice. Better understanding of under-
lying mechanisms and introduction of corrective actions in
the form of educational interventions will result in better
glycemic control, prevention of early and late complications,
and potential economic benefits for the health care system.
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