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Abstract
Psychological insulin resistance can lead to serious health consequences,
which, in turn, affect patients’ quality of life. Previous interventions have
been focused on providing health education, with several meta-analyses
indicating that providing relevant medical information on diabetes self-
care and biological outcomes can be effective, with small to moderate
effect sizes. However, research indicates that, in addition to being
informed about diabetes and its treatment, there are also cognitive factors,
such as dysfunctional beliefs about insulin, affecting patients’ willingness
to accept the treatment. Therefore, this study aims to investigate the
efficacy of a one-session cognitive intervention targeting psychological
insulin resistance by restructuring patients’ dysfunctional beliefs about the
treatment. Sixty patients were randomized to either an Intervention group,
or a Control group. The Intervention had a success rate of 40% (12 out of
30 patients), compared to the Control group which was16.6% (5 out of 30).
The cognitive restructuring techniques combined with medical education,
seem promising in reducing psychological insulin resistance. The study
has a clinical and societal impact, indicating that a one-session cognitive
restructuring intervention could help about 40% of people with
psychological insulin resistance to start their treatment and avoid the
medical complications associated with insulin refusal.
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Large studies on patients with type 2 diabetes show that although insulin
is the most cost-effective method for glycemia control, about 30% of patients
refuse the initiation of this treatment (Polonsky, Fisher, Guzman, Villa-Caballero,
& Edelman, 2005; UKPDS 33, 1998). Psychological insulin resistance leads to
serious health consequences, such as the development of neurological,
nephrological, and ophthalmic complications specific to poorly controlled
diabetes, which, in turn, affect patients’ quality of life. In addition to the
individual consequences of psychological insulin resistance, there are also
societal ones, as the costs are higher for patients that initiate insulin therapy later
than recommended (Tsilidis, Kasimis, Lopez, Ntzani, & Ioannidis, 2015).

Previous interventions were focused on providing health education, with
several meta-analyses indicating that providing relevant medical information on
diabetes self-care and biological outcomes can be effective, with small to
moderate effect sizes (Boren, Fitzner, Panhalkar, & Specker, 2009; Sigurdardottir,
Jonsdottir, & Benediktsson, 2007). However, research indicates that, in addition
to being informed about diabetes and its treatment, there are also cognitive factors,
such as dysfunctional beliefs about insulin (Gherman et al., 2011; David, Lynn, &
Ellis, 2009), affecting patients’ willingness to accept insulin treatment (Gherman,
2016; Gherman & Alionescu, 2015). Therefore, this study aims to investigate the
efficacy of a one-session cognitive intervention targeting psychological insulin
resistance by restructuring patients’ dysfunctional beliefs about the treatment.

Method

Participants
Sixty patients participated in the study (n=30 in the experimental group;

n=30 in the control group). The mean age for the sample was 59.2 years; the mean
duration of diabetes was 8.9 years; none of the participants previously achieved
acceptable glycemic control (HbA1c less than 7%) through oral medication.
There were no dropouts from the study, as the intervention was only one session.

Measures
Beliefs about Insulin Scale (BIS) (Gherman, 2016) was used to measure

negative beliefs and cognitive distortions about insulin treatment. BIS has two
major subscales, specific dysfunctional beliefs (absolute demands – 2 items,
awfulizing – 2 items, low frustration tolerance – 2 items, negative global
evaluation about oneself – 2 items and incorrect assumptions – 6 items), and
functional beliefs about insulin (realistic wishes – 2 items, objectively assessing
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the negative character of an event – 2 items, high frustration tolerance – 2 items
and contextual self-evaluation – 2 items). Thus, the scale has 14 dysfunctional
beliefs items (combined for a dysfunctional score) and 8 items that measured
functional beliefs about insulin (combined for a functional score). A 5 point
Likert scale was used, from 0=”strongly disagree” to 4=”strongly agree”.
Statistical analysis showed that BIS has good psychometric qualities (Gherman,
2016): internal consistency – Cronbach Alpha of .88 for the dysfunctional
subscales and .66 for the functional ones, content and construct validity –
moderate association with general beliefs measures (Digiusseppe, Leaf, Exner, &
Robin, 1988; Fulop, 2007), Survey of Personal Beliefs (Demaria, Kassinove, &
Dill, 1989), Automatic Thoughts Questionnaire (Hollon & Kendall, 1980) and
with a PIR measure, Insulin Treatment Appraisal Scale (Snoek, Skovlund, &
Pouwer, 2007).

Accepting Insulin Treatment was a dichotomous outcome assessed at the
end of the intervention, with a yes/no item reporting whether patients accepted
and initiated the insulin treatment.

Procedure
Patients with type 2 diabetes were referred by their diabetologist to the

interventionist (AG) if they refused to start taking insulin after the medical visit.
Upon signing the informed consent, patients were randomized to either the
Intervention Group, or the Control Group (see Figure 1). Ethical approval was
obtained from the ethical review board at the first author’s institution.

The cognitive restructuring intervention group. The intervention was
performed in one session. First, the interventionist focused on emotional
validation of patient’s feelings about being recommended insulin (David et al.,
2009). The next step was the administration of Beliefs about Insulin Scale. Then
the patient was asked if receiving some information could help in making the
decision to accept insulin. This step was considered necessary because previous
studies showed that several of the distorted perceptions about insulin stream from
lack of knowledge about diabetes progression and the role of insulin (Gherman et
al., 2011). The interventionist answered any other questions about insulin that the
patient had. The following step was to briefly investigate patients’ goals and
hopes for the future, their wishes and values to further formulate stronger
arguments for cognitive restructuring. Further, based on the BIS answers,
patient’s dysfunctional beliefs about insulin were reflected emphatically. After
obtaining an agreement about them from the patient, the interventionist started
restructuring the belief that the patient considered to be most relevant for them,
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and then, if time permitted, the other beliefs. Cognitive restructuring was
performed according to specific REBT techniques (David et al., 2009), helping
the patient focus on the personal disadvantages regarding one’s hopes and values
of having a certain belief (pragmatic restructuring), helping the patient see that a
belief is not in accordance with reality (empirical restructuring), or that a belief
may not be logical (David et al., 2009). Once the patient accepted the non-
realistic or non-useful character of their beliefs, alternative ones were suggested
by the interventionist. At the end of the session, a summary of the discussion was
offered and the patient was asked what his/her decision was regarding accepting
insulin treatment.

Figure 1. The Consort Diagram.
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Allocated to Intervention Group
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(n= 30)
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The control group intervention. A one-session intervention consisting
of emotional validation and empathic reflection was used as a control intervention.
The intervention was performed by a licensed clinical psychologist with training
in CBT.

The BIS questionnaire was only administered at the beginning of the
study to help the interventionist in identifying the patient’s irrational beliefs about
insulin. At the same time, we considered of primary importance the clinical
outcome of this study, the acceptance or refusal of insulin treatment.

Results

Participant scores of specific rational and irrational beliefs about insulin
treatment pre-intervention are presented in Table 1.

Table 1. Participant scores for rational and irrational beliefs about insulin pre-intervention.

Grou N Mean
Std.

Deviation
Std. Error

Mean
Age EXP 30 54.63 10.67 1.94

CTR 30 52.8 8.59 1.56
Demandingness EXP 30 2.53 3.00 .54

CTR 30 2.36 3.11 .56
Awfullising EXP 30 2.9 2.07 .37

CTR 30 1.83 2.06 .37
Low frustration
tolerance

EXP 30 3.13 2.73 .49
CTR 30 3.46 3.15 .57

Self-downing EXP 30 1.33 1.78 .32
CTR 30 1.40 1.88 .34

Preferences EXP 30 7.26 1.04 .19
CTR 30 7.66 .66 .12

Non-awfullising EXP 30 6.70 1.51 .27
CTR 30 6.86 1.54 .28

High frustration
tolerance

EXP 30 6.13 1.99 .36
CTR 30 6.80 1.86 .34

Self-acceptance EXP 30 6.06 1.96 .35
CTR 30 7.10 1.51 .27

Irrational Beliefs
Total

EXP 30 17.30 9.46 1.72
CTR 30 14.60 9.80 1.79

Rational Beliefs
Total

EXP 30 26.16 4.81 .87
CTR 30 28.56 3.74 .68
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The rate of success of the intervention in convincing patients to take
insulin is 40%: from the 30 patients included in the experimental group, 12
patients accepted insulin after this first session. In the control group, of the 30
patients included, 5 accepted insulin treatment after the placebo intervention
(16.6%), see Figure 2.

A chi-square test was computed between the two groups (experimental
and placebo) considering the two possible outcomes: acceptance or refusal of
insulin treatment. The chi-square value for acceptance between the two
experimental conditions is X2(1, N = 60) = 4.02, p = .04. Thus, the difference
recorded is statistically significant.
As previous studies have also shown (Gherman & Alionescu, 2015), patients who
refused insulin also had a higher level of specific dysfunctional beliefs about
insulin than those who refused this treatment: t(54) = 1.97, p=.05, ESd=.54.

Figure 2. Main outcome results: acceptance of insulin therapy.

Discussion

This study is the first study to investigate a cognitive restructuring
intervention for psychological insulin resistance. These results support the
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intervention as promising as compared to placebo in helping patients accept
insulin treatment and make the first step towards better controlled diabetes.

As previous studies showed (Bahrmann et al., 2014; Nam, Nam, & Song,
2014), after starting insulin treatment, patients’ beliefs about insulin changed and
they felt physically better on this treatment. Moreover, most of them stated that
they would recommend insulin treatment to other people. Apart from the physical
health, the quality of life of the patients who start insulin treatment also increases.

The practical implications of this intervention are that about 40% of the
patients that now refuse insulin could have better glycemic levels and thus a
reduced risk of developing complications or a stagnation of the ones that are
already installed. On the long run, their quality of life (Funnell, 2008) and rate of
survival could be much improved. A large study (Stratton, 2000) showed that
each reduction with a point in A1C (mean glycaemia levels over 3 months)
decreases the risk of major complications with about 15%. Another study that
performed a cost-analysis of starting insulin treatment found that, initially, health
care costs increased by 10% for patients who were initiated insulin therapy, but
the expenditures in the following nine months were reduced by 40% (Rosenblum
& Kane, 2003).

Therefore, the practical implications of an intervention that helps people
accept insulin therapy when needed are triple: physical health and reduced risk of
complications, better quality of life and reduced costs.

Limitations

A first limit of this study regards the small, convenience sample of the
study. To account for uncontrolled variables, a randomized study design was
employed. At the same time, there could also be other factors to influence the
patients’ decision to postpone insulin therapy that were not measured in this study.
Future studies should address this limitation. Another limitation was the brevity
and timing of assessments, with no follow up time points. Future studies could
assess if the intervention could also impact patients’ adherence to the intervention.
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