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Abstract: Background: International clinical practice guidelines highlight the importance of improving
the psychological and mental health care of patients with Type 1 diabetes mellitus (T1IDM). Psycho-
logical interventions can promote adherence to the demands of diabetes self-care, promoting high
quality of life and wellbeing. Methods: A systematic review was carried out to determine whether
psychological treatments with a specific focus on emotional management have an impact on glycemic
control and variables related to psychological adjustment. Comprehensive literature searches of
PubMed Medline, Psycinfo, Cochrane Database, Web of Science, and Open Grey Repository databases
were conducted, from inception to November 2019 and were last updated in December 2020. Finally,
eight articles met inclusion criteria. Results: Results showed that the management of emotions
was effective in improving the psychological adjustment of patients with TIDM when carried out
by psychologists. However, the evidence regarding the improvement of glycemic control was not
entirely clear. When comparing adolescent and adult populations, findings yielded slightly better
results in adolescents. Conclusions: More rigorous studies are needed to establish what emotional
interventions might increase glycemic control in this population.

Keywords: diabetes type 1; psychological intervention; psychological adjustment; emotional

intervention; systematic review; mental health

1. Introduction

Type 1 diabetes mellitus (T1IDM) is a leading chronic disease associated with significant
mortality and economic cost worldwide. Currently, there is a growing prevalence of this
disease in both the child-youth population and in adults. According to a recent review and
metanalysis, the incidence between 1990 and 2019 was 15 per 100,000 inhabitants and the
prevalence was 9.5% in the world [1-3].

The American Diabetes Association recommends a glycated hemoglobin (HbAlc)
target value below 7.5% for all age groups. Keeping glucose levels within the indicated
target delays diabetic complications [4]. For the management and control of diabetes,
patients are required to adhere to a complex daily therapeutic plan that involves self-
monitoring of glucose, insulin administration, a diet plan, and regular physical exercise
among others [1]. Uncontrolled T1DM is associated with physiological complications like
hypoglycemia, hyperglycemia, and ketoacidosis. These complications, if recurrent, can
lead to serious medical problems including neurological damage, kidney disease, vision
loss, and vascular damage, as well as reduced quality of life [5]. Despite the risks generated
by poor management, more than 70% of people with TIDM maintain HbAlc levels above
7%, and less that 20% of them are able to achieve optimal control over blood glucose [5,6].
One of the main reasons that patients experience above-target glycemic control is the
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challenge of managing diabetes [7]. This is partly attributable to psychological factors that
adversely affect self-management.

Difficulty controlling diabetes causes psychological problems such as depression,
emotional burdens, stress, and worries that result from dealing with a demanding chronic
disease and are highly prevalent in this population. This is known as diabetes distress
(DD) and has been associated with difficulties in glycemic control and poor self-care
behavior [8]. The presence of this symptomatology has been associated with decreases in
the quality-of-life levels [9-11] and lower general wellbeing [12].

Assessment of psychological and social status should be included as part of a compre-
hensive approach to people with diabetes. Systematizing the assessment of the psycho-
logical state will help mitigate the psychological impact of diabetes [13]. In fact, clinical
practice guidelines [14] highlight the importance of improving care for the psychological
and mental health problems of patients with TIDM.

Appropriate knowledge and information about the disease do not necessarily translate
into a better metabolic control. This may be due to the fact that lifestyle changes necessary
for metabolic control entail working on other aspects that influence decision making such
as management of unpleasant emotions [15]. Some studies emphasize the association
between attachment orientation and adherence to glucose monitoring. Attachment theory
supports that a secure relationship with the caregiver in early life will lead to normal
emotional development and better adaptation to diabetes [16]. Therefore, the ability of
the individual to process and manage emotional states can affect the relationship between
negative emotions experienced and diabetes management [17].

Reviews and metanalyses have shown contradictory results on the influence of psycho-
logical interventions in improving glycemic control. Two metanalyses of studies carried out
with adolescents and adults with diabetes, reported having achieved a significant improve-
ment in HbAlc compared to poor control at baseline [18,19]. However, the metanalysis
carried out by Winkley et al. [20] found no overall effect of psychological interventions com-
pared to control groups on HbAlc. The discrepancy between results could be explained
as a consequence of the limited number of studies identified [20] or because the other
metanalyses were either focused on mindfulness-based interventions [19] or included only
an adolescent population [18]. In this sense, there is research that supports the concept
that the intensity of psychological interventions (determined by the number and duration
of sessions) and motivational interviews are related to a reduction in DD and HbAlc.
In general, when the study focuses on assessing the efficacy of interventions to produce
beneficial behavioral changes for the management of diabetes, psychological interventions
obtain positive results [19,21,22]. So far, reviews have analyzed the impact of psychological
interventions on diabetes management, ignoring the effect that the components of such
interventions might have [20]. These previous systematic reviews have some limitations:
(a) they have not specifically focused on emotional components included in the psy-
chological intervention; (b) they have included interventions carried out by a generalist
interventionist; (c) they have included a population with psychological symptoms such as
subclinical depression; (d) they have included a population with different types of diabetes.

Therefore, the main goal of this study was to systematically review the available
literature on psychological treatments with a specific focus on the management of an
emotional component and their impact on both glycemic control and psychological ad-
justment. A secondary objective was the evaluation of the differences found in adults and
children—adolescents, regarding the impact of the intervention on metabolic control.

2. Materials and Methods

PRISMA guidelines for reporting systematic reviews were followed [23] and the proto-
col was registered in PROSPERO on 28 April 2020 (registration No.: CRD42020159017) with
the last update on 23 February 2021. Comprehensive literature searches of PubMed Medline,
Psycinfo, Cochrane Database, Web of Science, and Open Grey Repository databases were
conducted, from inception to November 2019 and were last updated in December 2020.
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Databases were searched separately by two reviewers (D.M.R. and D.N.). The search
strategy incorporated combinations of three different concepts: (a) interventions; (b) type 1
diabetes; and (c) psychological wellbeing. The search was piloted in PubMed and then
adapted to run across the other databases (see Supplementary Table S1). For the identifica-
tion of additional articles, reference lists of the included studies as well as recent reviews in
the field were checked. In addition, expert authors in the field were contacted.

2.1. Elegibility Criteria
2.1.1. Selection of Studies

First, duplicated studies were deleted. Second, title and abstract study selection was
done in duplicate (D.R.A. and D.N.). Third, based on the screening of title and abstract
a selection of potentially relevant articles was made in duplicate (D.R.M. and M.R.) and
a third reviewer participated in cases of disagreement (D.R.A.). Finally, after reading the
full text, a final selection was made. The Kappa inter-agreement statistic was good (x: 0.5;
95% CI: 0.303-0.797).

Selected studies met specific inclusion criteria (see Table 1). The review was focused
exclusively on selecting those studies that performed a psychological intervention with
a main emotional component. To analyze the effect of interventions with an emotional
component, prospective cohort studies with a comparison group or randomized controlled
studies were included. The allowed comparators were other active treatment, usual
care, or waiting list. The outcome variables required in these studies were the analysis
of any psychological adjustment variable and glycemic control. The target population
for analysis was children—-adolescents and/or adults with diagnosis of type 1 diabetes.
Because a diagnosis of diabetes is frequently followed by a period of remission, usually
partial [24], patients must have been diagnosed for at least 12 months. Patients who had
not received insulin treatment in the last year, or who had very severe medical conditions,
were not included.

Table 1. Inclusion and exclusion criteria for the studies included in the review.

Aspects Considered Inclusion Criteria Exclusion Criteria

Adolescents and adults with type = Presenting any severe medical or

. 1 diabetes mellitus with at least ~ psychological condition, less than
Population

one year since diagnosis and a year of diabetes diagnosis or not
insulin treatment having an insulin treatment.
The study only assesses metabolic
variables or other variables.
. . . The independent effect of the
Outcome Quality of life and glycemic interverr)uion could not be
control . .
determined (e.g., combining
medication and psychological
intervention).
Qualitative studies, systematic
Randomized controlled trials, reviews and/or meta-analysis,
Design prospective cohorts with control protocols, clinical cases, and
group. editors’ letters, cross-sectional

studies, retrospective cohorts.
Psychological interventions with

any emotional component,
delivered in group or individual

Type of intervention format.

Interventions delivered by a

psychologist accompanied or not
by another specialist
Language All languages None
Setting All settings are included None
Waiting list, usual care, or any
active control

Interventions delivered by any
specialist without a psychologist.

Comparator No comparator.
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2.1.2. Data Extraction

The data extraction sheet was pilot tested and refined accordingly. The main character-
istics of these studies were rigorously extracted by M.R. and verified by a second reviewer
(D.R.A.). For each study, information was collected about the author(s), year of publi-
cation, study country, sample size, mean age, mean diabetes duration, study conditions,
intervention duration, provider and format, follow-up assessments, and main results.

2.2. Risk of Bias in Individual Studies

Quality assessment was performed independently in duplicate (D.M.R. and D.N.)
and a third reviewer participated in case of disagreement (D.R.A.). The level of agreement
was excellent (intraclass correlation coefficient, 0.81; 95% CI, 0.72-0.89). The quality for
RCT studies was assessed with the RoB 2 tool [25]. This tool is the second version of
the Cochrane tool for assessing risk of bias in randomized trials. The RoB 2 tool assesses
five ‘risk of bias’ criteria: randomization process, deviations from intended interventions,
missing outcome data, measurement of the outcome, and selection of the reported result.
The risk of bias judgments for each domain are: low risk, some concerns, or high risk.
This tool makes an algorithm that maps responses to signaling questions to a proposed
risk of bias judgment for each domain. The quality of prospective cohort studies was
assessed with the Newcastle-Ottawa Scale (NOS) [26]. The NOS awards stars for eight
items, clustered into three categories: selection of study groups, comparability of the
groups, and the ascertainment of either the exposure or outcome for cohort studies.

The present review did not require the approval of an ethics committee.

3. Results
3.1. Search Results

The search strategy produced 3545 potentially relevant studies (see Figure 1 PRISMA
flow diagram). One article was identified from the references of the articles selected.
Of these, 666 were removed as duplicates. Of the remaining studies, 2800 were excluded
after reviewing the title and abstract. Of the 79 articles selected for full-text reviewing,
72 were excluded for the following main reasons: 24 because the provider was not a psy-
chology professional; 21 because they were either protocol studies or were not an RCT or a
prospective cohort study; 11 did not fulfil the criteria of at least 12 months of T1D diag-
nosis; 6 did not include a psychological treatment, did not have an emotional component,
or did not have a control group; 3 included a population with other psychological diagnoses;
and 7 were not possible to find. Finally, eight studies were selected.

3.2. Study Quality

The results of the quality assessment of the included RCT are presented in Figure 2
and Supplemental Table S2. According to qualitative criteria by the RoB 2 tool [25], there
was no study that entirely showed a ‘low risk’. Two RCTs had ‘some concerns” about a
risk of bias and five RCTs had a ‘high risk’ of bias. The level of risk of bias per domain
can be seen in Table S2. NOS assessment [26] regarding risk of bias in the cohort study
showed a ‘high risk”: in the selection category it obtained less than 3 stars (high risk), in the
comparability category it obtained less than 2 stars (high risk), in the outcome category it
obtained two stars (low risk) (see Supplemental Table S3).

3.3. Synthesis of Results

Eight independent studies met the predefined inclusion criteria. A full overview of
the studies is presented in Table 2. Of these, seven were randomized controlled trials and
one was a non-randomized trial in which participants that postponed their participation in
the study were used as controls [27]. The comparator in three studies was routine diabetes
care [28-30], another three used alternative interventions like support visits [31], the Dutch
adaptation of blood glucose awareness training (BGAT) [32], a diabetes education program
(Knowlt) [33], and two studies used waiting-lists [27,34].
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Figure 2. Quality assessment using RoB 2 Tool.
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Table 2. Characteristics of studies included in the review.

First Author, Mean (SD) Study Intervention
. Sample (Con- Years Mean Diabetes Conditions: . Follow-Up Primary Outcome Metabolic;
(Year), . A . Duration; .
C trol/Intervention) (SD) Duration, 1. Intervention 4 Assessment Psychological
ountry Years 2. Control Format; Provider
6 hs. 2-3 Month 7
ths, 2-
Adolescent 1. Multisystemic timne:;) . ersweek' - Improved outcomes:
Ellis et al. population 1:53(3.9) : Y P ’ . :
127 (63/64) gy ) therapy Home-based Month 7 Diabetes-related distress
[29], USA 1:13.4 (1.9) C:5.2(4.8) 2. Standard famil S
C:13.1 (2.0) - Standard care amily sessions; - Not improved outcomes:
Therapist )
Metabolic control
1. Cognitive
Behavior Month 3
Van der Ven Tg:;:g};gfg) 6 weekly 2 h - Improved outcomes:
etal. [32] Adult training (CBGT) sessions; group Diabetes-distress (PAID)
Ti'1e ’ 88 (45/43) population 18.0 (10.4) 2 ]§ tch sessions (6-8p); Month 3 Self-efficacy (CIDS)
Netherlands 37.8 (10.6) a da.p taltlion of diabetes nurse Depressive symptoms (CES-D)
blood glucose and psychologist - Not improved outcomes:
awareness Metabolic control HbAlc levels
training (BGAT)
Month 12
- Improved outcomes:
Metabolic control HbAlc levels
Quality of life
(DQoLY)—satisfaction, impact,
worries subscales
Wellbeing (WBK)—depression,
12 months; anxiety, positive wellbeing
Adolescent individual subscales
Channon 66 (38/28) population 1:9.2 (1.96) 1'irll\:[(i_t$¥is§1nal hfrrerfp_lsncyé. Months 12 ?{ZBIS)I models of illness
etal. [31], UK L153(0.97)  C:91(147) g Vel E et and 24 Month 24
C: 15.4 (1.19) . Support visits ealt] ) ont
psychologist - Improved outcomes:
trainee
Metabolic control HbAlc levels
Quality of life
(DQoLY)—satisfaction, impact
subscales
Wellbeing (WBK)—anxiety
subscale
Personal models of illness
(PMDQ)—life worry subscale
Month 6
- Improved outcomes:
Glycemic control
1. CBT based 8 weekly 2 h Diabetes distress (PAID)
Amsberg Adult intervention sessions; group Month 12
population 1:19.9 (9.4) 2. Continuous (4-6p) and Months 6 _ I d out .
e;jvl' C[éi]' 74(36/38) L4113117)  C:232(118) glucose individual; and 12 mproved outcomes:
€ C:41.4(12.9) monitoring diabetes nurse G%ycemlc gontrol
system and psychologist Diabetes distress (PAID)
Wellbeing (W-BQ12)
Anxiety (HAD)
Depression (HAD)
Perceived Stress (PSS)
Month 6
. Adult . 7 weekly 2 h - Improved outcomes:
*
eti?rl[;r;'l] 55 (33/22) population L:16.6 (11.5) Slli Psc};rcth Oiggfi\ sessions; Month 6 Metabolic control HbAlc levels
et 1407 (12.0)  C:16.6(8.7) PpOort Progt groups (8-12p); .
Ttaly 2. Waiting list : Depression (BDI)
C:39.4(12.7) psychologist Anxiety(SAS)
Wellbeing (WED)
Month 3
- Improved outcomes:
Diabetes distress (DSQ)
Self-efficacy (SED)
. Adolescent 5 weekly 2 h Quality of life (DQoL)
Sirli\cﬁlg]s 104 (30/74) population 1:5.97 (3.12) 1. CrBTrba:led sessions; group Months 3 Month 12
etas Lol 1146 (1.16)  C:6.12(3.80) progra sessions; health and 12
Australia 2. Standard care . - Improved outcomes:
C:14.3(1.12) psychologist
Self-efficacy (SED)
Quality of life (DQoL)

- Not improved outcome:

Glycemic control
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Table 2. Cont.

First Author, Mean (SD) Study Intervention
(Year) ’ Sample (Con- Years Mean Diabetes Conditions: Duration: Follow-Up Primary Outcome Metabolic;
C t’ trol/Intervention) (SD) Duration, 1. Intervention F P 4 d Assessment  Psychological
ountry Years 2. Control ormag; trovider
5 months;
Menting Adult 5-8 individual Month 6
. face-to-face
etal. [34], population 1:24.2 (13.3) 1. CBT X - Improved outcomes:
The 12060/60)  [4s4(121) C:241(139) 2. Waiting list Sessions © Montho 1 e severity (CIS)
Netherlands 429 (12.5) modules; clinical Functional impairment
psychologists
1. Improving 1
Adult emotion 3 montsz, 1 ‘iay
Fisher population Knowlt: 26.1 regulation skills grousi deo(s)'n ne Month 9
etal. [33] 301 (Knowlt 149/ Knowlt: (14.0) (OnTrack) psycholoéist Month 9 - Improved outcomes:
USA Ontrack 152) 4(7).[1&?i) Ontl(‘ailglg)Z&Z Z.Educilaa‘f]l‘m;/ behavior (OnTrack) Metabolic control HbA1c levels
238(15 1') ’ i nterver%tion diabetes nurse Diabetes distress (T1-DDS)
’ ’ (Knowlt) (Knowlt)

* This study was the only non-randomized control trial. PAID: Problem Areas In Diabetes scale; CIDS: Confidence in Diabetes Self-care scale;
CES-D: Centre for Epidemiological Studies scale for Depression; DQoLY: Diabetes Quality of Life Measure for Youths; WBK: Wellbeing
Questionnaire; PMDQ: Personal Models of Diabetes Scale; Swe-PAID 20: Swedish version of the 20-item Problem Areas In Diabetes Scale;
W-BQ12: WellBeing Questionnaire; HAD: Hospital Anxiety and Depression scale; BDI: Beck Depression Inventory; WED: Wellbeing
Enquiry for Diabetics; SAS: Self-Rating Anxiety Scale; SED: Self-Efficacy for Diabetes; DSQ: Diabetes Stress Questionnaire For Youths;
CIS: Checklist Individual Strength, subscale fatigue severity; SIP-8: sickness impact profile-8.

Regarding location, two studies were carried out in the United States [29,33], four
studies were conducted in Europe [27,28,32,34], one in the United Kingdom [31],
and one in Australia [30]. The eight studies comprised 935 participants, 374 men and
561 women, mean age ranging from 13.1 to 47.3 years. Studies that focused on children
and/or adolescent populations had a range of diabetes duration of 5.1 to 9.2 years [29-31]
whereas in studies focused on adults or on all populations, the range varied from 16.6 to
26.1 years [27,28,32-34].

3.4. Intervention

Cognitive-behavioral therapy (CBT) was the base intervention used by four trials to im-
prove different psychological variables including emotions related to diabetes [28,30,32,34].
The intervention ‘StyrKRAFT i Ditt Liv’ (power to choose your direction) applied a struc-
tured manual of techniques that included relaxation and a logbook for self-care activities
and feelings of stress [28]. The ‘Dia-fit” intervention for chronic fatigue was composed of
eight modules, one of them specific to reducing diabetes-related distress [34]. The ‘Best of
Coping’ (BOC) intervention for psychological adjustment used a combination of techniques
for coping, conflict resolution, and cognitive restructuring distributed in ten modules [30].
Finally, the CBT group-based intervention, in comparison to BGAT for self-efficacy and
diabetes distress, applied goal-setting and cognitive restructuring techniques on different
themes like the role of cognition and emotions in diabetes self-care and the stress [32].
Additionally, one trial based its diabetes-related stress intervention on multisystemic ther-
apy, that targeted adherence problems within the family system, the peer network, and the
broader community, using a set of techniques based on CBT, parent training, and behav-
ioral family systems [29]. Another study applied motivational interviewing to improve
psychological functioning [31]. One trial was based on the comparison of an education
intervention (Knowlt) for the management of diabetes and an emotion regulation pro-
gram (Ontrack) based on motivational interviewing, labelling feelings, and separating
feelings from appraisals of self-worth among other techniques for the development of
personalized emotion management [33]. Additionally, there was one study that used a
specific psychological support program for quality of life, psychological adjustment, and
self-efficacy [27]. Instruments like role-playing, metaplan, and problem-solving were used
in the sessions to address, for example, the management of health loss and dysfunctional
thoughts including emotions.
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The intervention was led by a psychologist (health and clinical) in six
studies [27,29-31,33,34] and by a multidisciplinary team including a diabetes specialist
nurse and a psychologist in two studies [28,32]. When describing the therapy process
carried out in the studies, the following can be noted: in four studies, delivery consisted
of weekly two-hour sessions over a range of five to eight weeks for groups of five to
twelve participants [27,28,30,32]; one study included two or three home-based sessions
per week until goal achievement [29]; another study consisted of participant-determined
appointments for 20-60 min over a year [31]; in another study the delivery was a one-day
group workshop and four one-hour online video meetings over three months [33]; finally,
a study included five to eight face-to-face sessions of 50 min and eight web-based modules
with a global duration of five months [34]. In all the studies, the follow-up period ranged
from 6 to 12 months.

3.5. Outcomes

Three of eight studies included an adolescent population [29-31]. Four of the eight
interventions proved beneficial for metabolic control with reductions in HbAlc concen-
trations [27,28,31,33], only one of them focusing on adolescents [31]. Related to psycho-
logical adjustment, all the included studies reported improvements. Five studies found
improvements in DD [28,29,32-34], and three studies found less anxiety and depressive
symptoms [27,30,31]. Regarding type of intervention, CBT was beneficial for decreas-
ing fatigue severity and functional impairment [34], diabetes stress and depression [32],
and developing better psychosocial wellbeing [28,30]; multisystemic therapy showed a
significant reduction in diabetes stress [29]; motivational interviewing was effective for
enhancing psychological adjustment and quality of life [31]; the emotion-focused approach
led to reductions in DD [33]; the psychological support improved DD, health-related quality
of life, and self-efficacy [27].

4. Discussion

The main aim of the present review was to synthesize the evidence about psycholog-
ical treatments with a specific focus on the management of emotional support or other
psychological variables that could have an impact on glycemic control and wellbeing,
in order to clarify the state of the art in the field and suggest future directions. To the best
of our knowledge, this is the first systematic review specifically examining interventions
delivered by a psychology professional. This is a relevant aspect because, as has been seen,
the improvement of stress management skills is an important factor for the proper manage-
ment of the disease, adherence to treatment, and general wellbeing. Attachment theory sup-
ports the fact that patients internalize early experiences with caregivers that will determine
whether others can be trusted; this influences their participation in the patient—provider
relationship and ultimately, adherence to treatment [35]. But, whether therapists (non-
psychology professionals) have competencies to deliver a specific psychological training is
not clear, and has been highlighted as a limitation by a recent review [22]. Recent studies
on chronic diseases indicate that physicians, nurses and other health professionals often
lack the training and skills that psychologists have, to deliver behavior-based treatments,
and also highlight that interprofessional teams yield the most positive outcomes [36-38].
However, there are few randomized controlled studies in which appropriately qualified
psychologists carry out these interventions.

Taken together, the studies included in this review suggested that psychological inter-
ventions focused on emotional components were more effective than control conditions in
improving psychological adjustment in adolescents and adults with TIDM. The results of
the studies included in the present review showed that the ability to use emotional infor-
mation may be important for patients with TIDM to better manage their disease. Patients
with better emotional strategies can handle the negative emotions that are associated with
their condition, buffering the impact the disease has on them [17]. In this line, having poor
emotional management could be an impediment to the health for patients with diabetes.
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A possible explanation could be the relationship between experiencing negative emotion-
ality and the onset of DD. When a patient finally experiences DD, they are more likely to
reduce their self-care [39-41]. The improvements in psychological functioning showed the
impact that interventions on emotional management have on DD in patients with diabetes.
It extends the evidence and confirms the beneficial impact psychosocial interventions have
in patients with TIDM. Furthermore, given the efficacy of the interventions it would be
important to include them in routine care.

Regarding HbAlc levels, four of the eight interventions proved beneficial for metabolic
control with reductions in HbAlc concentrations [27,28,31,33]. Although the evidence is
weak on the effectiveness of psychological treatments to improve HbAlc, it seems that
the studies that found metabolic improvements contain elements that may be relevant
for the design of future interventions. First, all studies except one were applied both
in group and individual formats, which allowed advantages of group processes to be
combined with elements of necessary individualization. In this sense, the studies that did
not find reductions in HbAlc were delivered either only in group format or individually,
or in family format. Second, self-care behaviors were central and explicit targets in the
interventions, which can help maintain an adequate HbAlc level. Third, some of the
studies have patients with elevated HbAlc at baseline which may respond better to the
intervention. Psychological interventions with an emotional component might generate an
improvement in HbAlc levels by reducing DD and stress levels [39,40]. However, more
studies are needed to explore this relationship.

A secondary aim of this review was the assessment of possible differences between
adults and children—adolescents with TIDM in psychosocial and metabolic outcomes af-
ter receiving a specific psychological treatment. Three of the reviewed studies focused
on adolescents [29-31] showed improvements in the diabetes-related distress, as well
as improvements in other measured factors like wellbeing, psychological adjustment,
quality of life, and self-efficacy [30,31]. Moreover, two of the three psychological inter-
ventions focused on adolescents also showed improvements in metabolic control [29,31].
The third study only found a marginal effect (p = 0.058) over glycemic control at 12 months
follow-up assessment [30]. These results are similar to the studies that included an adult
population [28,32,33]. Even though studies with adolescents included in the present sys-
tematic review are fewer than those carried out with adults, it can be pointed out that the
impact of interventions with emotional management could be more relevant in adolescents
due to the difficulties of glycemic control at this stage of life. However, one thing in com-
mon is the effect of the interventions over time; in both populations, the long-term effects
(12 months) are more visible and stable than in the short-term (3 months). These results are
in line with those found in previous metanalyses [18,19].

The findings of this study should be interpreted in light of some limitations. First,
the inclusion criteria for this review were limited to randomized controlled trials and
cohort studies, as these kind of studies usually provide stronger evidence in the literature.
Thus, it is possible that quasi-experimental studies may be underrepresented, losing
complementary evidence about the effectiveness of psychological treatments over TIDM
glycemic control and wellbeing. The small number of studies makes it difficult to draw
conclusions on potentially differential effects of the interventions. Second, this study has
evaluated the effect of psychological interventions with an emotional component delivered
by psychologists but its comparative effect with respect to other interventions or health
professionals has not been evaluated. Third, diverse primary outcomes make interpretation
about effective psychological interventions more difficult. This small number of studies
and the heterogeneity of the primary outcomes made the development of concurrent
metanalysis infeasible. In order to compare the effects of psychological interventions
with an emotional management component in different populations, it would have been
desirable that: (a) the number of studies of both adolescent and adult populations included
in the review were balanced; (b) there was sufficient research where the effect of the
interventions would have been statistically weighted in both samples; (c) an appropriate
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number of studies of both samples could have been obtained to be able to carry out
a metanalysis.

Despite these limitations, our study has several strengths. This is the first systematic
review that includes interventions carried out specifically by psychology professionals.
Future studies in this regard may be oriented to explore the psychologist—patient rela-
tionship within the framework of attachment theory. Second, only studies carried out
with patients with TIDM after the "honeymoon period” were included. This is relevant
because during the first 12 months after the diagnosis, there are several factors that can
affect the metabolic control of diabetes. Finally, focusing on the emotional component
of psychological interventions allows future interventions to explore how it relates to
improved self-management in diabetes.

5. Conclusions

Psychological interventions with an emotional component have been demonstrated
to be effective in improving psychological adjustment in patients with TIDM when these
interventions are carried out by a psychologist. Nevertheless, this psychological improve-
ment was not always reflected in significantly better HbAlc levels. The studies reviewed
included multicomponent and different therapeutic interventions. Further studies are
needed to confirm what causes the change in these patients. Following the recommenda-
tions of the international diabetes guidelines [42] and taking into account the results of the
studies analyzed in this review, there is a need for developing individualized interventions,
integrating evidence-based programs in regular healthcare, and creating psychological
resources to adjust to health challenges in diabetes.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/1jerph182010940/5s1, The following additional supporting information can be found online at
the Universidad Loyola Andalucia repository https:/ /repositorio.uloyola.es/handle/20.500.12412
/2365. Table S1: Search strategy piloted for PubMed; Table S2: The quality assessment of the RCT
with the Cochrane tool; Table S3: The quality assessment of cohort study with NOS assessment;
PRISMA checklist.

Author Contributions: Conceptualization, D.R.-A. and M.R.G.-C.; methodology, D.M.R. and D.N.-C.;
formal analysis, D.M.R., D.N.-C. and M.R.G.-C.; writing—original draft preparation, D.R.-A., M.R.G.-
C.,D.M.R,, D.N.-C. and J.A.L.-A_; writing—review and editing, D.R.-A., M.R.G.-C., D.M.R,, D.N.-C.
and J.A.L-A. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: https:/ /repositorio.uloyola.es/handle/20.500.12412 /2365.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

Geremia, C.; Fornari, A ; Tschiedel, B. Comparison of the effect of a compact vs a conventional, long-term education program on
metabolic control in children and adolescents with type 1 diabetes: A pilot, randomized clinical trial. Pediatr. Diabetes 2019, 20,
778-784. [CrossRef]

International Diabetes Federation. IDF Diabetes Atlas, 9th ed.; International Diabetes Federation: Brussels, Belgium, 2019.
Available online: https://www.diabetesatlas.org (accessed on 1 April 2019).

Mobasseri, M.; Shirmohammadi, M.; Amiri, T.; Vahed, N.; Fard, H.H.; Ghojazadeh, M. Prevalence and incidence of type 1 diabetes
in the world: A systematic review and meta-analysis. Health Promot. Perspect. 2020, 10, 98-115. [CrossRef] [PubMed]

American Diabetes Association. Glycemic Targets: Standards of Medical Care in Diabetes. Diabetes Care 2021, 44, 73-84. [CrossRef]
Esbitt, S.A.; Batchelder, A.W.; Tanenbaum, M.L.; Shreck, E. “Knowing That You're Not the Only One”: Perspectives on Group-
Based Cognitive-Behavioral Therapy for Adherence and Depression (CBT-AD) in Adults With Type 1 Diabetes. Cogn. Behav.
Pract. 2015, 22, 393-406. [CrossRef] [PubMed]

Magalhaes, T.P.C.; Foscolo, R.B.; Soares, A.N.; Reis, J.S. Type 1 diabetes mellitus: Can coaching improve health outcomes?
Arch. Endocrinol. Metab. 2018, 62, 485-489. [CrossRef]


https://www.mdpi.com/article/10.3390/ijerph182010940/s1
https://www.mdpi.com/article/10.3390/ijerph182010940/s1
https://repositorio.uloyola.es/handle/20.500.12412/2365
https://repositorio.uloyola.es/handle/20.500.12412/2365
https://repositorio.uloyola.es/handle/20.500.12412/2365
http://doi.org/10.1111/pedi.12879
https://www.diabetesatlas.org
http://doi.org/10.34172/hpp.2020.18
http://www.ncbi.nlm.nih.gov/pubmed/32296622
http://doi.org/10.2337/dc21-S006
http://doi.org/10.1016/j.cbpra.2014.02.006
http://www.ncbi.nlm.nih.gov/pubmed/26279614
http://doi.org/10.20945/2359-3997000000058

Int. J. Environ. Res. Public Health 2021, 18, 10940 11 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Lansing, A.H.; Stoianova, M.; Stanger, C. Adolescent Emotional Control Moderates Benefits of a Multicomponent Intervention
to Improve Type 1 Diabetes Adherence: A Pilot Randomized Controlled Trial. J. Pediatr. Psychol. 2019, 44, 126-136. [CrossRef]
[PubMed]

Ismail, K.; Maissi, E.; Thomas, S.; Chalder, T.; Schmidt, U.; Barlett, J.; Patel, A.; Dickens, C.; Creed, F.; Treasure, J. A randomised
controlled trial of cognitive behaviour therapy and motivational interviewing for people with Type 1 diabetes mellitus with
persistent sub-optimal glycemic control: A Diabetes and Psychological Therapies (ADaPT) study. Health Technol. Assess. 2010, 14,
1-101. [CrossRef] [PubMed]

Baumeister, H.; Hutter, N.; Bengel, J.; Harter, M. Quality of life in medically ill persons with comorbid mental disorders:
A systematic review and meta-analysis. Psychother. Psychosom. 2011, 80, 275-286. [CrossRef] [PubMed]

Castellano-Guerrero, A.M.; Guerrero, R.; Relimpio, F,; Losada, F.; Mangas, M.A.; Pumar, A.; Martinez-Brocca, M.A. Prevalence
and predictors of depression and anxiety in adult patients with type 1 diabetes in tertiary care setting. Acta Diabetol. 2018, 55,
943-953. [CrossRef]

Strandberg, R.B.; Graue, M.; Wentzel-Larsen, T.; Peyrot, M.; Wahl, A K.; Rokne, B. The relationships among fear of hypoglycaemia,
diabetes-related quality of life and psychological well-being in Norwegian adults with Type 1 diabetes. Diabetes Res. Clin. Pract.
2017, 124, 11-19. [CrossRef]

Mosaku, K.; Kolawole, B.; Mume, C.; Ikem, R. Depression, anxiety and quality of life among diabetic patients: A comparative
study. J. Natl. Med. Assoc. 2008, 10, 73-78. [CrossRef]

Martinez-Brocca, M.A.; Mayoral, E.; Irastorza, A.; Lama-Herrera, C.; Martinez-Concepcion, E.; Sanz-Amores, R.; Galvez-Moreno, M.A ;
Ortega-Millan, C.; Luque-Romero, L.G.; Gomez-Huelgas, R.; et al. Plan Integral de Diabetes de Andalucia: Evaluacién del II Plan
Integral de Diabetes de Andalucia. Actualizaciéon 2016. Available online: https:/ /www.repositoriosalud.es/handle /10668 /2581
(accessed on 1 April 2020).

American Diabetes Association. Standards of Medical Care in Diabetes. Abridged for Primary Care Providers. Clin. Diabetes
2018, 36, 14-37. [CrossRef] [PubMed]

Serrano-Gil, M.; Jacob, S. Engaging and empowering patients to manage their type 2 diabetes, Part I: A knowledge, attitude, and
practice gap? Adv. Ther. 2010, 27, 321-333. [CrossRef] [PubMed]

Oldham-Cooper, R.; Semple, C.; Wilkinson, L.L. Reconsidering a role for attachment in eating disorder management in the
context of paediatric diabetes. Clin. Child Psychol. Psychiatry 2021, 26, 669—-681. [CrossRef]

Ruiz-Aranda, D.; Zysberg, L.; Garcia-Linares, E.; Castellano-Gerrero, A.M.; Martinez-Brocca, M.A.; Gutiérrez-Colosia, M.R.
Emotional abilities and HbAlc levels in patients with type 1 diabetes. Psychoneuroendocrinology 2018, 93, 118-123. [CrossRef]
Aljawarneh, Y.M.; Al-Qaissi, N.M.; Ghunaim, H.Y. Psychological interventions for adherence, metabolic control, and coping with
stress in adolescents with type 1 diabetes: A systematic review. World J. Pediatr. 2020, 16, 456—470. [CrossRef]

Ni, Y.X.; Ma, L,; Li, ].P. Effects of mindfulness-based intervention on glycemic control and psychological outcomes in people with
diabetes: A systematic review and meta-analysis. J. Diabetes Investig. 2020, 16, 1092-1103. [CrossRef]

Winkley, W.; Upsher, R.; Stahl, D.; Pollard, D.; Brennan, A.; Heller, S.; Ismail, K. Systematic review and meta-analysis of
randomized controlled trials of psychological interventions to improve glycemic control in children and adults with type 1
diabetes. Diabet. Med. 2020, 37, 735-746. [CrossRef]

Ayling, K.; Brierley, S.; Johnson, B.; Heller, S.; Eiser, C. Efficacy of theory-based interventions for young people with type 1
diabetes: A systematic review and meta-analysis. Br. J. Health Psychol. 2015, 20, 428-446. [CrossRef]

Sturt, J.; Dennick, K.; Hessler, D.; Hunter, B.M.; Oliver, J.; Fisher, L. Effective interventions for reducing Diabetes Distress:
Systematic review and meta-analysis. Int. Diabetes Nurs. 2015, 12, 40-55. [CrossRef]

Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; The Prisma Group. Preferred Reporting Items for Systematic Reviews and
Meta-Analyses: The PRISMA Statement. PLoS Med. 2009, 6, e1000097. [CrossRef] [PubMed]

Zhong, T,; Tang, R.; Gong, S.; Li, J.; Li, X.; Zhou, Z. The remission phase in type 1 diabetes: Changing epidemiology, definitions,
and emerging immuno- metabolic mechanisms. Diabetes Metab. Res. Rev. 2019, 36, €3207. [CrossRef] [PubMed]

Sterne, J.A.C.; Savovi¢, J.; Page, M.].; Elbers, R.G.; Blencowe, N.S.; Boutron, I.; Cates, C.J.; Cheng, H.-Y.; Corbett, M.S.;
Eldridge, S.M.; et al. RoB 2: A revised tool for assessing risk of bias in randomised trials. BM]J 2019, 366, 14898. [CrossRef]
[PubMed]

Wells, G.; Shea, B.; O’Connell, D.; Peterson, J.; Welch, V.; Losos, M.; Tugwell, P. The Newcastle-Ottawa Scale (NOS) for
Assessing the Quality of Nonrandomised Studies in Meta-Analyses. Available online: http:/ /www.ohri.ca/programs/clinical _
epidemiology/oxford.asp (accessed on 1 May 2019).

Forlani, G.; Nuccitelli, C.; Caselli, C.; Moscatiello, S.; Mazzotti, A.; Centis, E.; Marchesini, G. A psychological support program for
individuals with Type 1 diabetes. Acta Diabetol. 2013, 50, 209-216. [CrossRef]

Amsberg, S.; Anderbro, T.; Wredling, R.; Lisspers, J.; Lins, P.-E.; Adamson, U.; Johansson, U.-B. A cognitive behavior therapy-
based intervention among poorly controlled adult type 1 diabetes patients—a randomized controlled trial. Patient Educ. Couns.
2009, 77, 72-80. [CrossRef] [PubMed]

Ellis, D.A.; Frey, M.A.; Naar-King, S.; Templin, T.; Cunningham, P.B.; Cakan, N. The effects of multisystemic therapy on diabetes
stress among adolescents with chronically poorly controlled type 1 diabetes: Findings from a randomized, controlled trial.
Pediatrics 2005, 116, e826—e832. [CrossRef] [PubMed]


http://doi.org/10.1093/jpepsy/jsy071
http://www.ncbi.nlm.nih.gov/pubmed/30247640
http://doi.org/10.3310/hta14220
http://www.ncbi.nlm.nih.gov/pubmed/20483060
http://doi.org/10.1159/000323404
http://www.ncbi.nlm.nih.gov/pubmed/21646822
http://doi.org/10.1007/s00592-018-1172-5
http://doi.org/10.1016/j.diabres.2016.12.018
http://doi.org/10.1016/S0027-9684(15)31178-0
https://www.repositoriosalud.es/handle/10668/2581
http://doi.org/10.2337/cd17-0119
http://www.ncbi.nlm.nih.gov/pubmed/29382975
http://doi.org/10.1007/s12325-010-0034-5
http://www.ncbi.nlm.nih.gov/pubmed/20552306
http://doi.org/10.1177/1359104520986215
http://doi.org/10.1016/j.psyneuen.2018.04.015
http://doi.org/10.1007/s12519-020-00352-6
http://doi.org/10.1111/jdi.13439
http://doi.org/10.1111/dme.14264
http://doi.org/10.1111/bjhp.12131
http://doi.org/10.1179/2057332415Y.0000000004
http://doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/pubmed/19621072
http://doi.org/10.1002/dmrr.3207
http://www.ncbi.nlm.nih.gov/pubmed/31343814
http://doi.org/10.1136/bmj.l4898
http://www.ncbi.nlm.nih.gov/pubmed/31462531
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://doi.org/10.1007/s00592-011-0269-x
http://doi.org/10.1016/j.pec.2009.01.015
http://www.ncbi.nlm.nih.gov/pubmed/19297117
http://doi.org/10.1542/peds.2005-0638
http://www.ncbi.nlm.nih.gov/pubmed/16322140

Int. J. Environ. Res. Public Health 2021, 18, 10940 12 of 12

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Serlachius, A.S.; Scratch, S.E.; Northam, E.A.; Frydenberg, E.; Lee, K.J.; Cameron, EJ. A randomized controlled trial of cognitive
behaviour therapy to improve glycaemic control and psychosocial wellbeing in adolescents with type 1 diabetes. ]. Health Psychol.
2016, 21, 1157-1169. [CrossRef] [PubMed]

Channon, S.J.; Huws-Thomas, M.V.; Rollnick, S.; Hood, K.; Cannings-John, R.L.; Rogers, C.; Gregory, ] W. A multicenter
randomized controlled trial of motivational interviewing in teenagers with diabetes. Diabetes Care 2007, 30, 1390-1395. [CrossRef]
van Der Ven, N.C.; Hogenelst, M.H.; Tromp-Wever, A.M.; Twisk, ].W.R.; van Der Ploeg, H.M.; Heine, R.J.; Snoek, E]J. Short-term
effects of cognitive behavioural group training (CBGT) in adult Type 1 diabetes patients in prolonged poor glycaemic control.
A randomized controlled trial. Diabet. Med. 2005, 22, 1619-1623. [CrossRef]

Fisher, L.; Hessler, D.; Polonsky, WH.; Masharani, U.; Guzman, S.; Bowyer, V.; Strycker, L.; Ahmann, A.; Basina, M.;
Blumer, I.; et al. T1-REDEEM: A Randomized Controlled Trial to Reduce Diabetes Distress Among Adults With Type 1
Diabetes. Diabetes Care 2018, 41, 1862-1869. [CrossRef]

Menting, ].; Tack, C.J.; van Bon, A.C.; Jansen, H.J.; van den Bergh, J.P.; Mol, M.].T.M.; Goedendorp, M.M.; Donders, R.; Knoop, H.
Web-based cognitive behavioural therapy blended with face-to-face sessions for chronic fatigue in type 1 diabetes: A multicentre
randomised controlled trial. Lancet. Diabetes Endocrinol. 2017, 5, 448-456. [CrossRef]

Ciechanowski, P.S.; Katon, W.J.; Russo, ].E.; Walker, E.A. The patient-provider relationship: Attachment theory and adherence to
treatment in diabetes. Am. J. Psychiatry 2001, 158, 29-35. [CrossRef]

Ockene, ].K.; Ashe, K.; Peterson, K.S.; Fitzgibbon, M.; Buscemi, J.; Dulin, A. Society of Behavioral Medicine Call to Action: Include
obesity /overweight management education in health professional curricula and provide coverage for behavior-based treatments
of obesity/overweight most commonly provided by psychologists, dieticians, counselors, and other health care professionals and
include such providers on all multidisciplinary teams treating patients who have overweight or obesity. Transl. Behav. Med. 2021,
11, 653-655. [CrossRef]

Rich, K.; Murray, K.; Smith, H.; Jelbart, N. Interprofessional practice in health: A qualitative study in psychologists, exercise
physiologists, and dietitians. |. Interprof. Care 2021, 35, 682—-690. [CrossRef]

Garcia-Llana, H.; Barbero, J.; Olea, T,; Jiménez, C.; Del Peso, G.; Miguel, ].L.; Sanchez, R.; Celadilla, O.; Trocoli, F; Argiiello, M.T.; et al.
Incorporacién de un psicélogo en un servicio de nefrologia: Criterios y proceso. [Incorporation of a psychologist into a nephrology
service: Criteria and process]. Nefrologia 2010, 30, 297-303. [CrossRef]

Coccaro, E.F; Lazaruz, S.; Joseph, ].; Wyne, K.; Drossos, T.; Phillipson, L.; de Groot, M. Emotional regulation and diabetes distress
in adults with type 1 and type 2 diabetes. Diabetes Care 2021, 44, 20-25. [CrossRef]

Hilliard, M.E; Yi-Frazier, ].P.; Hessler, D.; Butler, A.M.; Anderson, B.].; Jaser, S. Stress and Alc among people with diabetes across
the lifespan. Curr. Diab. Rep. 2016, 16, 67. [CrossRef]

Karahan, T.F,; Yalcin, B.M. The effects of an emotional intelligence skills training program on anxiety, burnout and glycemic
control in type 2 diabetes mellitus patients. Turk. Klin. J. Med. Sci. 2009, 29, 16-24.

American Diabetes Association. Glycemic Targets: Standards of Medical Care in Diabetes. Diabetes Care 2020, 43, 66-76. [CrossRef]


http://doi.org/10.1177/1359105314547940
http://www.ncbi.nlm.nih.gov/pubmed/25213114
http://doi.org/10.2337/dc06-2260
http://doi.org/10.1111/j.1464-5491.2005.01691.x
http://doi.org/10.2337/dc18-0391
http://doi.org/10.1016/S2213-8587(17)30098-0
http://doi.org/10.1176/appi.ajp.158.1.29
http://doi.org/10.1093/tbm/ibaa030
http://doi.org/10.1080/13561820.2020.1803226
http://doi.org/10.3265/Nefrologia.pre2010.Apr.10407
http://doi.org/10.2337/dc20-1059
http://doi.org/10.1007/s11892-016-0761-3
http://doi.org/10.2337/dc20-S006

	Introduction 
	Materials and Methods 
	Elegibility Criteria 
	Selection of Studies 
	Data Extraction 

	Risk of Bias in Individual Studies 

	Results 
	Search Results 
	Study Quality 
	Synthesis of Results 
	Intervention 
	Outcomes 

	Discussion 
	Conclusions 
	References

