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Design: The study used a cross-sectional design that included 387 patients recently

Methods: Participants were assessed, between 2010 and 2013, and answered the
Medication Adherence Scale, the Beliefs about Medicines Questionnaire, and the
Brief Iliness Perception Questionnaire.

Results: The results of the path analysis showed that beliefs about medicines had a
mediating role on self-report medication adherence with the exception of beliefs
about specific concerns with medicines. Therefore, both general beliefs and specific
needs about medicines mediated the relationship between diabetes consequences
and self-report medication adherence as well as between treatment control and
self-report medication adherence. Needs about medicines mediated the relationship
between personal control and self-report medication adherence.

Conclusion: Health professionals should target beliefs about medicines besides
iliness representations regarding medication adherence. The current study may help

optimize adherence to medication in early-diagnosed type 2 diabetes patients.
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SUMMARY STATEMENT e The Extended Common-Sense Model proposes beliefs about med-
icines as mediators between illness representations and adherence,

What is already known about this topic? and they have been tested in several chronic disease samples.
¢ Adherence to medication is a required self-care behaviour in type 2 e The mediator role of medication beliefs between illness represen-
diabetes treatment regimen to decrease blood glycaemic levels. tations regarding diabetes and medication adherence has
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never been studied in patients recently diagnosed with type 2

diabetes.
What this paper adds?

e Both general beliefs and specific needs about medicines mediated
the relationship between diabetes consequences/treatment control

and self-report medication adherence.

o Needs about medicines mediated the relationship between per-

sonal control and self-report medication adherence.
The implications of this paper:

e Health professionals should target beliefs about medicines besides

iliness representations regarding medication adherence.

e The current study may help optimize intervention regarding adher-

ence to medication in early-diagnosed type 2 diabetes patients.

1 | INTRODUCTION

Diabetes affects about 422 million people worldwide and is consid-
ered a serious public health problem (Valdez, 2009; World Health
Organization [WHQ], 2017). In Portugal, a study conducted by the
Portuguese Society of Diabetes (2016) revealed that, in the year of
2015, 13.3% of the population had diabetes and 27.4% has prediabe-
tes. The most common type of diabetes is type 2 diabetes mellitus
(T2DM) corresponding to 90% of all cases (WHO, 2017).

Adherence to medication is required in T2DM treatment regimen
and contributes to disease control being associated with decreased
blood glycaemic levels (de Vries McClintock, Morales, Small, & Bogner,
2016; Lin, Sun, Heng, Chew, & Chong, 2017) and less hospitalization
in newly diagnosed patients (Lin et al., 2017). Besides, medication
adherence facilitates the control of other comorbidities associated
with diabetes, such as hypertension and dyslipidaemia, and thereby
contributes to a better quality of life decreasing the risk of microvas-
cular and macrovascular complications, as well as mortality and health
care costs (Kennedy-Martin, Boye, & Peng, 2017; Polonsky & Henry,
2016; Simpson, Lin, & Eurich, 2016).

In spite of the advantages associated to medication adherence, it
has been suggested that 30% to 50% of medicines prescribed for
long-term illnesses are not taken as recommended (DiMatteo,
Haskard-Zolnierek, & Martin, 2012; Kane & Robinson, 2010). Studies
have shown that adherence to oral anti-diabetic medication ranges
between 7% and 64% (Lee, Balu, Cobden, Joshi, & Pashos, 2006).
Also, a meta-analysis of 27 studies found that the prevalence of
adherence to diabetes medication ranged between 38.5% and
93.1%, and only 22.2% of the studies reported a prevalence of adher-
ence equal or higher than 80% (Krass, Schieback, & Dhippayom,
2015). Factors such as medication cost, depression, concerns with
medication side effects, and forgetfulness have been described in
the literature as modifiable predictors of medication adherence (Islam,
Biswas, Bhuiyan, Mustafa, & Islam, 2017; Krass et al., 2015). More-
over, a study found that patients new to diabetes therapy had a prob-
ability of 61% of being less adherent to diabetes medication (Kirkman

et al., 2015). The knowledge and perception of patients about

diabetes were also suggested to be key factors in adherence to med-
ication (Islam et al.,, 2017).

The Common-Sense Model of Self-Regulation proposed by
Leventhal, Meyer, and Nerenz (1980) explains how patients conceptu-
alize their illness and develop coping strategies. The first stage of the
model suggests how illness representations predict health behaviours,
such as medication adherence (Brewer, Chapman, Brownlee, &
Leventhal, 2002; Mann, Ponieman, Leventhal, & Halm, 2009; Ogden,
2012). lliness representations comprised the following beliefs: conse-
quences (the extent to which patients are aware of the severity of
the disease and its implications); timeline (patients' perception of the
evolution and progress of the disease); personal and treatment control
(the level of control that the patient perceives to have regarding the
disease and its treatment, respectively); identity (the perception of dis-
ease symptoms); concerns (patients' worries about the disease); emo-
tions (distress in dealing with the disease); and comprehension (the
comprehension patients show regarding the disease; Figueiras et al.,
2010; Scollan-Koliopoulos, O'Connnell, & Walker, 2007; Searle, Nor-
man, Thompson, & Vedhara, 2007; Theunissen, de Reidder, Bensing,
& Rutten, 2002).

Several studies have shown that illness representations predicted
adherence to self-care behaviours in diabetes (Abubakari et al.,
2011; Broadbent, Donkin, & Stroh, 2011; Harvey & Lawson, 2009).
Hampson, Glasgow, and Foster (1995) found that beliefs about diabe-
tes (perception of the severity of disease, efficacy of treatment, and
diabetes control) were associated with HbA1lc, eating patterns, and
physical and mental functioning. lliness representations such as
patients' representations about the disease and treatment (Barnes,
Moss-Morris, & Kaufusi, 2004; Hampson et al., 1995; Horne, 2003;
Horne, Weinman, & Hankins, 1999; Mann et al., 2009; Scollan-
Koliopoulos et al., 2007; Searle et al., 2007), as well as representations
of lower consequences, symptoms, and distress, and higher personal
control over diabetes predicted adherence to medication (Abubakari
et al,, 2011; Aflakseir, 2012; Broadbent et al., 2011; Harvey & Lawson,
2009, for a review). Patients that believe they have control over
T2DM are more likely to adhere to self-care behaviours (Abubakari
et al., 2011; Hampson et al., 1995).

Beliefs about medicines are considered a major factor in medica-
tion adherence (Horne & Weinman, 1999; Mardby, Akerlind, &
Jorgensen, 2007). Studies with T2DM patients showed that adher-
ence to medication was associated with stronger beliefs about the
need of medicines and weaker beliefs about concerns with medi-
cines and its harmful effects, in general (Polonsky & Henry, 2016;
Sweileh et al., 2014).

In patients with adrenal insufficiency, stronger needs of medicines
have been associated with less personal control over the illness, while
concerns were associated with lower perceived control over the
treatment and lower illness coherence. Beliefs about the general harm
of medicines, in turn, were associated with more cyclical timeline and
stronger emotional representations (Tiemensma et al., 2014). Stron-
ger needs about medicines for chronic pain were also associated with
the perception of severe consequences, timeline, and emotional

impact, as well as with lower personal control, while stronger
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concerns were associated with the perception of more symptoms,
consequences, and emotional impact and lower iliness coherence
(Nicklas, Dunbar, & Wild, 2010). Beliefs about the need of medicines
mediated the relationship between illness perceptions (consequences
and timeline) about asthma and adherence to medication (Horne &
Weinman, 2002).

The Extended Common-Sense Model proposes the inclusion of
beliefs about medicines as mediators between illness representations
and adherence (Horne & Weinman, 2002), and this hypothesis has
been tested in several disease samples. However, the mediator role
of medication beliefs between illness representations regarding diabe-
tes and medication adherence, in patients recently diagnosed with
T2DM, has never been studied. Given the raising of T2DM prevalence
worldwide, from a heuristic point of view, it is important to under-
stand, earlier on, the beliefs that may contribute to medication adher-
ence in order to prevent the severe complications that result from
non-adherence, as well as the costs associated with it (Fukuda &
Mizobe, 2017; Lin et al., 2017). In fact, non-adherence to treatment,
in the first year of diabetes, has been associated with increased inci-
dence of microvascular complications: retinopathy (2.04), nephropathy
(1.91), and neuropathy (1.83), respectively, by a hazard ratio (Fukuda &
Mizobe, 2017).

2 | METHODS

2.1 | Aims

Considering the Extended Common-Sense Model, therefore, this
study aims to determine if beliefs about medicines mediated the rela-
tionship between illness representations and self-report medication
adherence. Taking into consideration that personal and treatment con-
trol as well as comprehension are positive beliefs, we hypothesized
they will be mediated by specific needs beliefs and that timeline, iden-
tity, concerns, consequences, and emotional response will be medi-
ated by general beliefs regarding self-reported adherence to
medication. We also hypothesized that specific concerns will not be
associated with medication adherence in recently diagnosed patients,
since concern beliefs about medicines were found to change over time
in older adults, especially if the number of medicines increased over
time and an adverse drug event has been reported (Shiyanbola, Farris,
& Chrischilles, 2013).

2.2 | Design

This study used a cross-sectional design.

2.3 | Participants

This study comprised a convenience sample of 387 Caucasian patients
from the North of Portugal recently diagnosed with T2DM. The inclu-
sion criteria included age above 18; be or have been diagnosed with

T2DM no more than 1 year prior to data collection; and not receiving

insulin injections, but only oral antidiabetic drugs (including also med-

ication for hypertension and/or cholesterol).

2.4 | Data collection

Data collection took place in 40 health care centres of the northern
region of Portugal, between 2010 and 2013. Patients were identified
by their physicians, and if they met the inclusion criteria, they were
contacted and invited to participate by the researcher. Data were col-
lected during a patient's medical or nursing appointment. About 5% of
the patients refused to participate in the study, but no differences in
clinical and socio-economic characteristics were found between them

and participants.

2.5 | Measures

2.5.1 | Sociodemographic and Clinical Questionnaire

This questionnaire included information about gender, age, years of
education, employment status, marital status, and marriage duration.
Besides, it comprises some clinical information about duration of diag-

nosis and family history of diabetes.

2.5.2 | Medication Adherence Report Scale (MARS;
Horne, 2001; Portuguese version of Pereira, Pedras, &
Machado, 2012)

This instrument consisted of five items that assess medication adher-
ence. Scores range between 5 and 25, and a high score indicates bet-
ter medication adherence. The questionnaire showed an original
Cronbach a of .70 (Horne, 2001). The Portuguese validation revealed
a one-factor solution like the original version that explained 52.15% of

the variance. In this sample, the a was .74.

2.5.3 | Beliefs about Medicines Questionnaire
(BMQ; Horne et al., 1999; Portuguese version of
Pereira, Pedras, & Machado, 2013)

The instrument evaluates common beliefs that individuals have about
the medication and includes two scales and four subscales: (a) the
general beliefs scale that includes the subscale of harmful effects
(four items) related with the harmful and addictive effects of drugs
in general and the subscale of overuse (four items) related with the
overprescribing of medication by physicians (b) and the specific
beliefs scale that includes the subscale of specific needs (five items)
related to the need to take the medication prescribed by the physi-
cian to maintain or improve health and the subscale of specific con-
cerns (five items) related to negative side effects and long-term
dangers of dependence and toxicity of the medication prescribed by
the physician. General beliefs' score ranges between 5 and 40, while
specific beliefs between 5 and 25. Higher scores indicate stronger
beliefs in the respective dimension. In the original version (Horne
et al,, 1999), Cronbach alphas were .66 for the harmful effects, .80
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for overprescribing of medicines by physician, .74 for specific needs,
and .80 for specific concerns. However, the Portuguese adapted ver-
sion (Pereira et al., 2013) yielded three scales (with harmful and addic-
tive effects together with the overprescribing by physicians under
general beliefs) and not four as in the original version. The general
beliefs scale explained 37.9% of the variance, the specific needs scale
26.9% of the variance, and the specific concerns scale explained
22.4% of the variance. In this sample, alphas were .76 for the general
beliefs scale, .77 for the specific needs and .69 for specific concerns.

2.5.4 | lliness Perceptions Questionnaire-Brief (Brief
IPQ; Broadbent, Petrie, Main, & Weinman, 2006; Por-
tuguese Version of Figueiras et al., 2010)

This questionnaire comprises eight items, assessing the following ill-
ness representations: consequences, timeline, personal control, treat-
ment control, identity (symptoms), concerns, comprehension, and
emotional response. Higher scores correspond to more threatening ill-
ness perceptions. The scores of items 3, 4, and 7 are reversed. Alphas
cannot be calculated, given that each scale includes only one item.
Therefore, Pearson coefficient correlations were calculated, similarly
to the original version. The correlations between the subscales, in this
sample, were significant and ranged between .35 and .53.

2.6 | Ethical considerations

The Ethics Committee of the North Regional Health Administration
from Portugal approved this study. Participation was voluntary and

participants signed an informed consent form for this purpose.

2.7 | Data analysis

In order to characterize the sample, means and standard deviations
were calculated. Pearson coefficient correlations were performed to
analyse the relationship between all the psychological variables. Path
analysis was chosen as a model to test the hypothesized intercorre-
lations. For confirmatory factor analysis, Chou, Bentler, and Pentz
(2000) and Myers, Ahn, and Jin (2011) suggested a sample size of
200 to 300. Taking into consideration that the sample size included
387 patients, the sample was considered adequate. Model fit was
assessed using model chi-square, goodness fit index (GFl), root mean
square error approximate (RMSEA), and standardized root mean
square residual (SRMR). Standardized beta coefficients (B) were
derived for each explanatory variable in order to allow comparing
and estimating the relative importance of each measure. Adequate
fit was defined as chi-square P value over .05, GFl over .95, RMSEA
below .07, and SRMR below .08 (Hooper, Coughlan, & Mullen,
2008). Taking in consideration the N:q rule, the current sample size
is adequate (Jackson, 2003).

All standard statistical analyses were done using the IBM SPSS Sta-
tistics 22. The path analyses were performed in IBM SPSS Amos 22.

3 | RESULTS

3.1 | Sample characteristics

This study included 387 patients diagnosed with T2DM, with a mean
age of 59.2 years. The majority of the sample was male (58.1%), had
only 4 years of education (67.2%), and was married (99.2%). Regarding
the employment status, 37.1% of the patients were employed, and the
remaining retired or unemployed. The majority of the sample had a
family history of diabetes (61.0%), and although all patients had been
diagnosed in the year prior to the assessment, 60.1% were diagnosed

in the last 6 months prior to the assessment.

3.2 | Preliminary analyses

Descriptive measures of all variables were calculated (Table 1). Overall,
this sample presented good adherence to medication, moderate
beliefs about the harmful effects of medicines, and concerns about
their negative side effects as well as a high perception of the need
of the prescribed medicines.

Table 1 presents the results of bivariate correlations between psy-
chological variables. Higher adherence to medication was associated
with weaker general beliefs about medicines and stronger needs about
medicines. Higher adherence to medication was associated with the
perception of greater consequences of diabetes, greater control over
the disease and its treatment, greater symptoms as well as the percep-
tion of greater concern about diabetes, and the higher emotional
impact of the disease. lliness representations of timeline and compre-
hension, as well as specific concerns about medicines, were not asso-

ciated with medication adherence.

3.3 | Path analysis: the mediator role of beliefs about
medicines

All illness representations were significantly associated with medica-
tion adherence as well as the beliefs about medicines (three subscales
as mediators) were included. However, since specific concerns did not
have the expected mediation effect, it was dropped. The final model
showed an acceptable adjustment: CFl = .926, RMSEA = .072, and
SRMR = .047. The indirect effect of the representations about diabe-
tes consequences on medication adherence was mediated by specific
needs and general beliefs (indirect effect = .019; P = .388; 95% Cl =
-0.024 to 0.066). Also, the indirect effect of patients' representation
about diabetes' treatment control on medication adherence was
mediated by specific needs and general beliefs (indirect effect = -.099;
P =.001; 95% Cl = -0.169 to -0.045). The indirect effect of patients'
representation about diabetes' personal control on medication adher-
ence was mediated by specific needs (indirect effect = .029; P = .005;
95% Cl = 0.007-0.065). Finally, concerns about T2DM were positively
associated with medication adherence (B = .170, P < .001). Particu-
larly, higher concerns were associated with higher adherence to med-

ication (Figure 1).



TABLE 1 Bivariate correlations between psychological variables

Variables 1 2 8 4 5 6 7 8 9 10 11 12
1. MARS -

2.BMQ_general -.13** —

3.BMQ_needs 26™** -.05 —

4.BMQ_concerns -.04 A7 .03 —

5.1PQ1 12* 26™** 16 43—

6. IPQ2 ={01l .04 .15** .10* 16 =

7.1PQ3 -.14** .09 .05 -.03 .02 -.002 -

8. IPQ4 -.25"** 14+ -.28*** A7 A8 -16™ 225 =

9. IPQ5 .10* 277 .08 37 51 13" -.12* .09 —

10. IPQ6 197 .14** .15** .38%** 40 A48 -13* -.05 25

11. 1PQ7 -.09 .02 -.07 -.07 -.05 -.25"* 36" 350 —14 -23" —

12. IPQ8 12* 13* 12* .30 A3 21 .05 -.09 26 53 - 197

M 23.38 24.09 19.47 13.35 2.36 7.43 3.26 1.74 1.25 4.40 491 2.45
SD 2.55 6.14 4.05 4.58 3.18 3.19 2.93 2.08 2.15 3.49 3.26 3.01

Abbreviations: BMQ_concerns, beliefs about the concerns with medication; BMQ_general, general beliefs about medicines; BMQ_needs, beliefs about the
need to take medication; IPQ1, consequences; IPQ2, timeline; IPQ3, personal control; IPQ4, treatment control; IPQ5, identity; IPQ6, concerns; IPQ7, com-
prehension; IPQ8, emotional response; M, mean; MARS, Medication Adherence Report Scale; SD, standard deviation.

*P < .05.

*p < .01.
**p < ,001.
Personal
Control
223
Specific
Consequances - Needs
214
Zmlll
Treatment -3 General - 155" » s
Control . T Beliefs
Comern 1?0'!!

*p < .05 **p < 01; ***p < .00]

Fit indices: ¥2(9) = 26.9 (p = .001); y2/df = 2.99; GFI = .981; CFI = .926: SRMR = .047;
RMSEA=.072; C195% = [.042; .104]

C195% = Bootstrap bias-corrected confidence interval at 95% (2000 samples)

FIGURE 1 Path analysis with standardized direct effects and correlations

4 | DISCUSSION T2DM and adherence to medication, based on the Extended
Common-Sense Model (Horne & Weinman, 2002).
The aim of this study was to determine if beliefs about medicines The results of path analysis revealed that both general beliefs and

mediated the relationship between illness representations about specific needs about medicines mediated the relationships between
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iliness representations of diabetes consequences and adherence to
medication and between treatment control and medication adherence.
Indeed, specific needs about medicines were found to mediate
between consequences and medication adherence in patients with
asthma (Horne & Weinman, 2002). Also, stronger needs about medi-
cines have been associated with severe illness consequences in
patients with adrenal insufficiency (Tiemensma et al., 2014), chronic
pain (Nicklas et al., 2010), and asthma (Horne & Weinman, 2002).

Contrary to previous findings, which suggested that medication
adherence is associated with representations of lower consequences
(Aflakseir, 2012; Broadbent et al., 2011), in the present study, medica-
tion adherence was associated with the perception of greater conse-
quences of T2DM. Therefore, it seems plausible that, if patients
believe that the disease may have a greater impact on their lives, they
will adhere more to the medication, in order to prevent or reduce
short- and long-term consequences. A qualitative study conducted with
T2DM patients found that patients considered avoiding long-term com-
plications and control glycaemia as the main advantages of taking oral
antidiabetic drugs (Guénette et al., 2015). Also, the perception of the
impact of T2DM may lead to the strengthening of beliefs about the
need to take the prescribed medicines. Previous studies have found that
medication adherence was associated with higher treatment control
over diabetes (Barnes et al., 2004; Hampson et al., 1995; Horne,
2003; Horne et al., 1999; Mann et al., 2009; Scollan-Koliopoulos et al.,
2007; Searle et al., 2007), corroborating the results of the present study.
, it makes intuitive sense that patients will adhere more to medication, if
they believe they have greater control over the treatment, as well as
stronger convictions concerning the need of medicines.

Regarding the mediator role of general beliefs about medicines, the
literature has found that general beliefs were associated with lower
adherence to medication (Grant, Devita, Singer, & Meigs, 2003;
Pereira et al., 2013; Sweileh et al., 2014). Nevertheless, other studies
have suggested that patients make an assessment of costs and bene-
fits regarding medication adherence (Horne et al., 1999; Horne &
Weinman, 1999). In this cost-benefits assessment, patients balance
the harmful effects of medication with the need to take it in order
to maintain or improve their health. Our hypothesis that specific con-
cerns were not associated with adherence was confirmed, which may
be explained by the fact that recently diagnosed patients had not yet
time to experience the negative side effects of medication and these
beliefs seem to change over time (Shiyanbola et al., 2013).

Finally, specific needs about medicines mediated the relationship
between personal control over diabetes and medication adherence.
Medication adherence has also been associated with higher personal
control over diabetes (Broadbent et al., 2011), while needs about med-
icines have been associated with less personal control in patients with
adrenal insufficiency (Tiemensma et al, 2014) and chronic pain
(Nicklas et al., 2010), corroborating the results of the present study.

More symptoms, greater comprehension, and emotional response
were not associated with adherence to medication and, thus, did not
confirm our hypothesis. Indeed, concerns about T2DM were associ-
ated with higher adherence to medication but were not mediated by

beliefs about medicines. Broadbent et al (2011) found that medication

adherence was associated with lower distress. It seems plausible that
those patients who are concerned with T2DM, and have been recently
diagnosed, would adhere to medication, in order to reduce the likeli-
hood of developing severe complications later, regardless of their
beliefs about medication.

This study emphasized the importance of cognitive variables such
as illness representations and beliefs about medicines on medication
adherence. More specifically, the results showed that beliefs about
medicines have a mediator role in the relationship between cognitive
iliness representations and medication adherence. Therefore, the
results partially corroborate the Extended Common-Sense Model
(Horne & Weinman, 2002). However, a meta-analysis conducted by
Brandes and Mullan (2014) concluded that the relationships between
iliness representations and adherence are weak and the latter might
not be the best predictors of adherence in chronically ill patients. In
addition, the authors suggested that the Common-Sense Model is use-
ful to understand adherence, rather than to predict it (Brandes &
Mullan, 2014). Notwithstanding, Phillips, Cohen, Burns, Abrams, and
Renninger (2016) tested an Extended Common-Sense Model including
initiation and maintenance factors and found that the degree of auto-
matic behavioural repetition was a better predictor of adherence to
medication and physical activity, in T2DM patients than beliefs and
experiences with the treatment. The authors also suggested that
beliefs might play a key role in the beginning of the treatment (Phillips
et al., 2016), as is the case in recently diagnosed T2DM patients.

Although beliefs about the timeline and comprehension of the dis-
ease were not associated with adherence, symptoms and emotional
response were indeed correlated with adherence. The fact that emo-
tional response was not associated with medication adherence may
be related to the low number of symptoms patients may present,
when recently diagnosed, or to the fact that patients are still learning
about the consequences of diabetes and in the process of adapting to
the disease not being able to have a strong emotional response to dia-
betes. In a longitudinal study with diabetic patients, Lawson, Bundy,
and Harvey (2008) found emotional representations to decrease
within 2 years after the diagnosis while illness coherence increased.
Also, in a sample of patients with chronic kidney disease, Tasmoc,
Hogas, and Covic (2013) found that emotional representations were
significantly less intense at follow-up (6 years) than at baseline.

The results also partially confirmed the Necessity-Concerns Frame-
work, given that the beliefs of concerns about medicines were not asso-
ciated with medication adherence, while specific needs and general
beliefs were. These non-significant results may be due to the character-
istics of the sample that comprised patients recently diagnosed with
T2DM. We hypothesize that patients did not have time yet to be con-
cerned with their medications' negative side effects and the dangers
of dependence and toxicity. Rather than the specific concerns, the
results highlight the negative role of the general beliefs as being associ-
ated with medication adherence, like expected (Sweileh et al., 2014),
since the medication prescription does not occur in a vacuum (Horne
et al., 2013), ie, patients already have their beliefs about the medicines
in general, and these will influence patients' evaluation about the pre-

scribed medicines as well asadherence to medication, for T2DM.



PEREIRA ET AL

The fact that the model tested was theoretically driven provides
meaningful interpretation of the relationships found. Nonetheless,
future studies should incorporate objective measures of medication
adherence and use longitudinal studies to analyse the impact of beliefs
about disease and medicines, over time, in T2DM patients regarding
adherence to medication and adjustment to illness, in order to identify
the different sets of beliefs determinant for medication adherence, in
each phase of the illness. It will be important also to compare the
results of the present study with patients that have been diagnosed
for a longer period of time as well as with patients taking insulin. Part-
ner's beliefs about medication should be addressed in future studies,
since spouses are often actively involved in T2DM treatment (Pereira,
Pedras, Ferreira, & Machado, 2017; Stephens, Rook, Franks, Khan, &
lida, 2010).

Future research should also explore intentional non-adherence (eg,
patients do not take medicines because of their concerns with nega-
tive side effects) versus non-intentional (eg, forget to take medicines)
and the underlying beliefs (Fukuda & Mizobe, 2017; Horne et al,,
2013) as well as taking into account other theoretical frameworks
such as the theory of planned behaviour in predicting medication
adherence (Brandes & Mullan, 2014).

4.1 | Limitations

The present study has limitations that should be taken into consider-
ation, particularly the cross-sectional nature of the design that does
not allow for causality inferences and the fact that adherence to med-

ication was assessed through a self-report questionnaire.

5 | CONCLUSION

The results of the present study suggest that future interventions
aiming to promote medication adherence, in T2DM, should include
the beliefs about medicines and illness representations. According to
this study, the set of beliefs that are important in adherence to medi-
cation in early-diagnosed patients are personal and treatment control,
consequences, and concerns with T2DM, as well as specific needs and
general beliefs about medicines. Interventions to optimize adherence
should be tailored to patients' needs, considering their perceptions
about the illness and the prescribed medicines, as well as patients'
skills and resources. Health care providers should discuss with
patients, their beliefs and preferences, in order to promote the devel-
opment of strategies for diabetes management in their daily lives. It is
also important to assess the type of adherence when determining the
psychosocial factors that are involved. Besides illness representations
and beliefs about medicines, it is important to study the impact of
strategies to promote adherence such as reminders and dose orga-
nizers in patients with unintentional non-adherence (McSharry,
McGowan, Farmer, & French, 2016). Such a differentiation may help
optimize interventions to the particular type of non-adherence exhib-
ited by the patient before it becomes established, during the course of

diabetes. Interventions to promote adherence that present different

rates of effectiveness, such as reminders by telephone done by health
care providers, health coaching, educational interventions, and inte-
grated care managers (Kennedy-Martin et al., 2017), should therefore
take into consideration the type of non-adherence and be specific to
the patient's needs. Finally, health policies should also facilitate
patient's adherence in early diagnosed T2DM before complications

settled in.
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