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Abstract

PHEinAction® is a theory-based nurse-led patient engagement intervention

developed among an Italian older adult population with various chronic diseases to

facilitate cognitive, emotional, and behavioral processes in promoting individuals'

active roles. This study aims to adapt and evaluate the effectiveness of PHEinAction®

on diabetes self-management (DSM) among Turkish type 2 diabetes mellitus patients.

First, the generic content of the intervention was customized for diabetes manage-

ment and adapted for the Turkish population, including back-forward translation and

expert panel evaluation; then, a randomized controlled trial was conducted with

51 adult diabetes patients randomly assigned to intervention or the control group

receiving the usual care. The intervention consisted of two in-person sessions of

4-week intervals, a telephone consultation, and home-based written exercises, which

involved personalized care activities addressing individuals' engagement levels and

covering the cognitive, emotional, and behavioral aspects. The scores for treatment

adherence, self-efficacy, and patient engagement had significantly improved with a

large size effect in the intervention group at the fourth-week follow-up compared

with the control group. Findings suggest that the nurse-led personalized patient

engagement program could effectively promote DSM.
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Key points

• This individually delivered nurse-led personalized patient engagement intervention improved

the treatment adherence, self-efficacy, and patient engagement levels among patients with

type 2 diabetes mellitus in Turkey.

• PHEinAction® may offer a structured and theory-based approach for clinicians to engage dia-

betes patients, enabling them to plan care targeting individual and unique needs.

The research protocol of this study was presented orally at the 8th International Nursing Management Conference, which was held between 27 and 29 October 2022 in Istanbul, Turkey, and

awarded the second prize.
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• PHEinAction® can be combined with diabetes education in outpatient clinics to promote dia-

betes self-management by strengthening patients in cognitive, emotional, and behavioral

domains.

1 | INTRODUCTION

Diabetes mellitus has become the most critical health concern, with a

global burden reaching over 537 million people in 2021, and is pro-

jected to exceed one billion people by 2050 (International Diabetes

Federation, 2021; Ong et al., 2023). Turkey ranks first among

European countries, with a prevalence rate of 15.9% in the adult pop-

ulation (International Diabetes Federation, 2021). Type 2 diabetes

mellitus (T2DM) accounts for approximately 90% of all diabetes cases

(Kazerouni et al., 2020) leads to many complications with severe phys-

ical and psychological consequences for patients and their families

(Chatterjee et al., 2017), and causes an economic burden on health-

care systems (World Health Organization, 2018). These problems

underline the effective management of diabetes, which refers to how

individuals perform self-care encompassing the understanding, mind-

set, and actions for sustaining well-being and reducing health-related

risks (Serrano-Gil & Jacob, 2010).

Self-management is related to better health outcomes and quality

of life (Ji et al., 2020; Liang et al., 2021). However, diabetes self-

management (DSM) is achieved by adapting medication therapy and

life practices, including physical exercise, dietary changes,

self-monitoring, regular medical follow-up, and coping with psychoso-

cial challenges (Shin & Lee, 2018). Performing these activities and

integrating them into daily routines can often become highly problem-

atic (Fidan et al., 2020; Lambrinou et al., 2019), which impact individ-

uals' capacity to manage diabetes and adherence to recommended

self-care practices (Adu et al., 2019; Im et al., 2022). Therefore, identi-

fying the possible risks related to diabetes and addressing the underly-

ing mechanisms to develop interventions are essential to promote

self-management.

Patients' degree of belief and confidence pertains to their ability to

use their skills to achieve a particular goal, which refers to self-efficacy

(Bandura, 2018). Self-efficacy is a psychological construct in managing

chronic conditions (Xie et al., 2020), which directly influences dedica-

tion to sustaining health behaviors and improving health outcomes

(Bandura, 2018). Higher self-efficacy leads to better adherence to self-

care (Fereydouni et al., 2022), improved DSM (Hurst et al., 2020), and

reduced diabetes complications (C. Tan, Cheng, et al., 2020). However,

DSM requires lifelong commitment and motivation (Speight

et al., 2020), coping with new and undesirable situations, and adapting

to these situations physiologically and psychologically (Fidan

et al., 2020). These factors are related to maintaining motivation, which

involves supporting patients' increased responsibility in healthcare and

focusing on the psychosocial factors that patients undergo in the

chronic process (Graffigna & Barello, 2018).

Moreover, adjusting the disease process may vary due to some

nonmodifiable (i.e., age, gender, socioeconomic status) and modifiable

(i.e., illness perceptions, health literacy, cognition) factors, which may

create a unique experience for each individual (Seixas et al., 2020).

Patients with similar demographics or medical disorders need a per-

sonalized approach involving the development of tailored nutrition

plans, physical activity recommendations, medication management

strategies, setting care goals with ranking the priorities, and develop-

ing individual coping mechanisms (Pranata et al., 2021). These factors

require clinicians to adopt a well-designed and personalized approach

addressing the unique needs to promote self-management. In this per-

spective, patient engagement aims to encourage behavior change and

meet psychosocial needs that appear critical for DSM (Varming

et al., 2019). Patient engagement is defined as “the desire and capabil-

ity to participate in care in a way uniquely appropriate to the individ-

ual, in cooperation with healthcare providers or institutions, to

maximize outcomes or care experiences” (Higgins et al., 2017). Studies

reported that actively engaged individuals are more adherent to medi-

cation therapy (Alfian et al., 2021; Graffigna et al., 2017), more likely

to perform self-care behaviors properly (Cengiz et al., 2022), and dem-

onstrate higher self-efficacy (Zhang et al., 2023). Active engagement

in DSM involves dynamic interaction among various experiential

aspects, not only including developing knowledge, supporting behav-

ior change, and improving decision-making capacity but also accepting

the diagnosis, complying with physiological and psychosocial changes,

and elaborating individuals' role in their healthcare (Graffigna

et al., 2016). Based on these assumptions, embracing patient engage-

ment may be valuable in supporting diabetes patients (W. H. Tan, Loh,

et al., 2020).

From this perspective, the Personalized Patient Engagement Plan

(PHEinAction®) was introduced, which was rooted in patients' psy-

chological experiences (Menichetti & Graffigna, 2016). PHEinAction®

comprises two-monthly in-person interview sessions, a telephone

consultation, and a set of home-based written exercises addressing

cognitive, emotional, and behavioral domains to be conducted by

patients at home in between the face-to-face encounters

(Menichetti & Graffigna, 2016). The intervention was previously opti-

mized in different clinical settings among the Italian adult populations

(Menichetti et al., 2021; Menichetti, Pitacco, et al., 2018), and its fea-

sibility is planned to be evaluated with patients receiving cancer care

(Bonetti, Barello, et al., 2022).

Diabetes self-management education (DSME) is a globally recog-

nized method for improving DSM worldwide (Celik et al., 2022; Zheng

et al., 2019). In Turkey, nurses play an essential role in meeting the

educational requirements of people with diabetes (Sivrikaya &

Ergün, 2018). However, DSME practices in Turkey lack standardiza-

tion in terms of content, duration, and methods (Celik et al., 2022),

often fail to address motivational factors and patients' unique care

needs, and are not based on a theory/model (Surucu et al., 2017).
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Furthermore, the standard interventions usually involve passive

learning techniques such as clinician recommendations, instructions,

and didactic lectures and mostly lack follow-up care plans (van Vugt

et al., 2018). Although DSME improves metabolic control, factors such

as social support, motivation, negative attitudes toward disease,

stress, anxiety, and denial of diagnosis may affect the success of DSM

(Açıl & Bahar, 2019; Inga-Britt & Kerstin, 2019). While educational

interventions are recognized to encourage self-management, few pri-

oritize promoting active engagement and addressing psychosocial

changes (Menichetti, Graffigna, et al., 2018).

Based on these premises, the study aimed to culturally adapt the

components of PHEinAction® for implementation in adult Turkish

T2DM patients through language and content validation and to exam-

ine its impact on DSM. We hypothesized that T2DM patients

conducting PHEinAction® would experience improvements in treat-

ment adherence, self-efficacy, and patient engagement.

1.1 | The nurse-led personalized patient
engagement program: PHEinAction®

PHEinAction® is a 4-week personalized care plan developed as a

generic tool (not explicitly designed for DSM but embracing various

chronic conditions) to promote individuals' engagement in healthcare

management. The intervention originated from the Patient Health

Engagement Model (PHE model), which highlights the role of emo-

tional maturation as a critical factor in engaging self-management

practices. The PHE model delineates patient engagement as a devel-

opmental and dynamic process that encapsulates individuals' ability to

live with a disease through four experiential phases: blackout, arousal,

adhesion, and eudaimonic project (Graffigna & Barello, 2018). These

phases describe individuals' psychological adjustment and maturation

related to their ability to manage the disease, from blackout, a state of

fear and anxiety leading to a loss of control over their health (disen-

gagement), to eudaimonic project, where patients successfully incor-

porate self-management skills into their daily lives and adopt a

positive approach to managing their disease (full-engagement). The

content of PHEinAction®, including home-based written exercise

booklets, is designed to reflect the specific features of each PHE

model phase so that the intervention aims to respond to the individual

care needs embracing cognitive, emotional, and behavioral domains of

health engagement (Menichetti & Graffigna, 2016).

2 | METHODS

2.1 | Design

This single-center, two-parallel-group, randomized controlled trial was

conducted between January 2020 and November 2021. The study

was reported based on the Consolidated Standards of Reporting Trials

(CONSORT) statement and was prospectively registered at

ClinicalTrials.gov (registration number: NCT04256304).

2.2 | Participants and setting

Participants were recruited from an outpatient endocrine clinic of a

university hospital in Ankara, Turkey, between January and April

2021. The inclusion criteria included individuals who (i) were aged

between 18 and 65, (ii) had T2DM for ≥6 months, (iii) had been using

medication for T2DM treatment, (iv) were able to communicate in

Turkish, and (v) had scored an average of 2.5 points of the Health Lit-

eracy Scale (HLS). Participants who were unable to perform self-care,

had a pregnancy, and had a cognitive impairment were excluded.

2.3 | Sample size estimation

We used G*Power® 3.1.9.4 software to estimate the sample size (Faul

et al., 2009). Based on the findings from a nonrandomized pilot study

with 12 patients (6: intervention and 6: control), the sample size was

estimated to be a minimum of 48 participants with an effect size of

d = 0.87, power of 0.90, and a 95% confidence interval for the inde-

pendent sample t-test. The pilot study data were not included in the

main research. Finally, data from 51 participants (24: intervention and

27: control) were collected and analyzed.

2.4 | Recruitment, randomization, and allocation
concealment

Four hundred ninety-four patients were screened regarding eligibility.

Among these patients, 435 did not meet the inclusion criteria

(Figure 1). Fifty-nine patients who provided written informed consent

were assigned a number to be allocated to the intervention or control

group through simple randomization. Random assignment was per-

formed using Microsoft Excel® with a coin flip method, creating a 30-

and 29-numbered ranking list with the “random” command by an

associate professor (AP) who was not involved in the research team

and had no contact with the participants or data analysis. The list

involving random allocation was concealed from the researchers and

the participants until the intervention procedure began. After random-

ization, the researcher called the participants to schedule an appoint-

ment for the first in-person interview session, and eight patients (n:

6 from the intervention and n: 2 from the control) dropped out of the

study before the first assessment. At the beginning of each first in-

person session, the researcher contacted the AP to reveal which

group the participant was allocated. Blinding the participants and the

study staff was not possible due to the design of the intervention.

2.5 | Instruments

All participants were evaluated regarding their health literacy levels

during the recruitment. Sociodemographic and health-related charac-

teristics were obtained at the first assessment. Treatment adherence,

self-efficacy, and patient engagement were collected in both groups
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at first and at second face-to-face encounters between 4-week inter-

vals. Data were collected between June and November 2021.

Sociodemographic and health-related information included indi-

viduals' age, gender, marital status, education level, employment, self-

reported income, place of residence, household people, duration of

diabetes, diabetes treatment plan, acute/chronic complications,

comorbidities, family history of diabetes, self-reported treatment

engagement (regular blood glucose monitoring, physical exercise, and

following a diabetic diet), and whether received diabetes education.

The body mass index was immediately calculated, and the most recent

hemoglobin A1c values (recorded in the last 3 months) were obtained

from previous health records.

Health literacy was assessed using the validated HLS. The

authors requested permission to use the HLS from Ishikawa et al.

(2008), who developed the scale, and from A�gralı and Akyar (2018),

who adopted it in Turkish. The scale has 14 items comprising three

subscales: functional, communicative, and critical health literacy,

with a four-point Likert structure (from never to often). For commu-

nicative and critical subscales, higher scores indicate higher health

literacy; conversely, the functional health literacy subscale is

reverse-scored. The Turkish validation study reported the internal

consistency coefficient as Cronbach's α = 0.96 (A�gralı &

Akyar, 2018). The current study showed acceptable internal consis-

tency (Cronbach's α = 0.68).

Treatment adherence was assessed with the Type 2 Diabetes

Mellitus Treatment Patient Compliance Scale. The authors requested

permission to use the scale from Demirtaş and Akbayrak (2017), who

developed it with the Turkish diabetes population. The scale has

30 items with 7 domains, with a five-point Likert structure (ranging

from 30 to 150 points). Lower scores indicate better adherence to

treatment. In the explanatory factor analysis, each factor explained

47.36% of the variance. The internal consistency coefficient Cronbach

F IGURE 1 CONSORT diagram.
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α = 0.77 for the original scale and the current study reported high

internal consistency (Cronbach's α = 0.90).

Self-efficacy was measured via the Diabetes Management Self-

Efficacy Scale (DMSES). The authors requested permission to use the

DMSES from Bijl et al. (1999), who developed the scale, and from

Kara et al. (2006), who adopted it in Turkish. The Turkish validated

scale consists of 20 items with five factors. Total scores ranged from

20 to 100 with a five-point Likert format, with higher scores demon-

strating better self-efficacy. In the Turkish validation study, each fac-

tor explained 73.6% of the variance. Regarding internal consistency,

Cronbach's α was 0.89 (Kara et al., 2006). In this study, we found

Cronbach's α as 0.85 on the scale.

Patient engagement was evaluated with the Patient Health

Engagement Scale (PHE-s®). The authors requested permission to use

the PHE-s® from Graffigna et al. (2015), who developed the scale, and

from Usta et al. (2019), who adopted it in Turkish. The PHE-s® was

generated based on the PHE model to evaluate patients in terms of

engagement level from low to high (Graffigna et al., 2015). The scale

comprised five items with seven responses with a single factor and

ordinal structure, enabling patients to locate themselves in intermedi-

ate positions to avoid social desirability bias. The ordinal alpha was

0.80 in the Turkish validation study (Usta et al., 2019). The present

study showed good internal reliability (Cronbach's α = 0.89).

2.6 | Content of the written materials

The authors obtained written permission to adopt the intervention

from the original authors (Menichetti & Graffigna, 2016). Figure 2 pre-

sents the components of the intervention. The home-based written

exercises become gradually challenging in consecutive engagement

phases. To illustrate, exercises for the arousal phase also require indi-

viduals to complete the previous phase—blackout; in further stages,

activities become more demanding to strengthen flexibility and per-

sonalization of the intervention (Menichetti & Graffigna, 2016). The

following section outlines the content of the written materials within

cognitive, emotional, and behavioral domains and the specific tasks

related to each engagement phase.

2.6.1 | Cognitive domain

This section aims to support the ability to gather, organize, and under-

stand the information and knowledge related to DSM. The cognitive

domain includes: (i) for blackout, an information-gathering activity

about what the patient knows about DSM and resuming the diabetes

knowledge; (ii) for arousal, a question-asking exercise to define practi-

cal questions and to collect and organize the diabetes-related informa-

tion; (iii) for adhesion, creating a personal agenda consisting of

recommendations to manage information, such as adopting a self-

monitoring logbook and organizing tasks to prepare before the consul-

tation appointment; and (iv) for eudaimonic project, a mapping exer-

cise to identify the informal sources of information.

2.6.2 | Emotional domain

This section aims to promote the expression of the psychological

impact of diabetes and elaboration on the illness experience to

strengthen patients in developing positive life trajectories. The emo-

tional domain includes: (i) for blackout, an expressive writing task to

reveal the diabetes experience, including feelings about the diagnosis

and lifestyle changes that need to be implemented; (ii) for arousal,

keeping a seven-day-diary focusing on positive thoughts about the

DSM; (iii) for adhesion, a task describing the well-being/discomfort

areas in daily life to unravel the sources of positive thinking; and

(iv) for eudaimonic project, a positive psychology exercise as identify-

ing three personal strengths to discover how to use them in DSM.

2.6.3 | Behavioral domain

This section aims to identify practical and achievable steps patients can

take to improve their self-care skills and self-efficacy. The behavioral

domain includes: (i) for blackout, an exercise to list the domains of action

in DSM (i.e., dieting, physical exercise, blood-sugar monitoring, taking

medication) and to discover the informal sources of managing these

routines; (ii) for arousal, a self-assessment exercise of self-efficacy and

F IGURE 2 Components of PHEinAction® (Menichetti Delor, 2017).
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motivation for DSM dimensions that patients need to manage; (iii) for

adhesion, a task involving planning behaviors to activate the defined

health actions and personalized care goals; and (iv) for eudaimonic project,

an exercise to predict the possible barriers to implementing the DSM plan

and finding solutions to the potential problems in the long term.

2.7 | Procedure

2.7.1 | Translation and adaptation of PHEinAction®

Before the randomized controlled phase, the materials in home-based

written exercises were translated into Turkish and the content of PHEi-

nAction® was adapted to align with diabetes management practices.

The adaption process involved several steps: forward translation, cus-

tomization, expert panel evaluation, back-translation, and pilot study.

The forward translation included translating the original Italian

version of the home-based written exercises into Turkish by a profes-

sional translator. This translated version was then compared with the

original text by an Italian language specialist to ensure conformity.

Since the intervention was initially designed as a generic tool for

chronic conditions, the materials were customized for DSM

(i.e., integrating blood glucose monitoring and foot care) by adding

simple explanations and examples to improve comprehensibility.

The translated and adapted materials were evaluated for seman-

tics and content by an expert panel of 10 specialists with extensive

experience in chronic care, health psychology, and diabetes nursing.

The specialists individually rated each exercise content on a four-point

ordinal scale for clarity, understandability, and cultural relevance (1:

not relevant, 2: somewhat relevant, 3: quite relevant, 4: highly rele-

vant) (Davis, 1992). The item-level index scores ranged from 0.90 to

1.00, with an average scale-level index of 0.98 in the final version.

The expert panel also made recommendations to improve the com-

prehensibility and scope of the content.

After incorporating the changes according to the expert panel

recommendations, a Turkish language specialist checked the materials

for comprehensibility. Another blinded professional translator then

carried out the back-translation. The back-translated version was

compared with the original PHEinAction® by the author who devel-

oped the intervention to ensure congruence. Finally, during the pilot

study with 12 diabetes patients, they were asked to comment on the

materials' readability, understandability, and cultural appropriateness,

and no changes were required within the content.

2.7.2 | Randomized controlled phase: Effectiveness
of the PHEinAction®

Intervention group

Participants in the intervention group conducted PHEinAction®,

which commenced with the first in-person interview. Interviews were

conducted based on the participant's preference, either in a room in

the outpatient clinic or in an open-air sitting area on the university's

campus due to the COVID-19 pandemic. Initially, sociodemographic

and health-related information was collected, followed by the baseline

assessment of treatment adherence and self-efficacy.

The session, which lasted about 75 min, began by collecting infor-

mation about the participant's diabetes journey using an experience

map to reveal their awareness of the condition since the diagnosis. The

discussion explored the events that had occurred during their diabetes

journey (i.e., recognizing symptoms, seeking healthcare services, type of

treatment) and the emotions they had experienced. The rationale for

engaging in DSM was explained, and the participants' patient engage-

ment phase was identified using the PHE-s®. In line with the diabetes

experience and the specific characteristics of identified patient engage-

ment phase, achievable and personalized diabetes care goals were set

within subsequent cognitive, emotional, and behavioral domains based

on diabetes care requirements. Then, the home-based exercise booklet

was introduced, and participants were encouraged to actively use these

tools to work toward their engagement goals over the next 4 weeks.

Two weeks after the first session, the researcher provided a

10-min telephone consultation to follow up on the participants' pro-

gress, including supporting their motivation, addressing any difficulties

encountered with the written materials or to achieve personalized

care goals, and answered any questions regarding the process. After-

ward, the second face-to-face interview session was arranged.

Four weeks after the first session, the second in-person interview,

which lasted about 90 min, took place. The session began by collect-

ing participants' experiences and reviewing their progress with the

written exercises. After re-assessing the engagement phase, the per-

sonalized care goals were discussed by providing feedback to support

improvement using motivational interviewing techniques. Participants

were encouraged to set a new engagement goal and to maintain the

health engagement plan. At the end of the second session, partici-

pants' treatment adherence and self-efficacy levels were reassessed.

The second session lasted approximately 90 min (Figure 3).

Control group

Participants in the control group received usual care from their endo-

crinologist or general practitioner. Usual care involved standard proce-

dures, including quarterly physician consultations, six-monthly or

three-monthly HbA1c tests, physical examinations, and self-managing

recommended diabetes therapy.

2.8 | Data analysis

Statistical analyses were performed using IBM® SPSS 24 (IBM Corp.,

Armonk, USA). The clinical significance regarding the effect sizes was

calculated with Cohen's d values (0.2 for small, 0.5 for medium, and 0.8

for large) (Cohen, 2013; Rosenthal, 1996). Descriptive data were pre-

sented as frequencies, proportions, mean, and standard deviation.

Sociodemographic and health-related characteristics were compared

between two groups at baseline assessment with chi-square tests for

categorical variables and the independent samples t-test for continuous

data. The normality assumption was provided with the Kolmogorov–
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Smirnov normality test. Independent variables were calculated as mean

scores for treatment adherence, self-efficacy, and patient engagement.

After the post-assessments, the paired t-test measured significant dif-

ferences in treatment adherence, self-efficacy, and patient engagement

scores on a pre–post analysis of each group, followed by the groups'

comparison using an independent sample t-test after the intervention.

A p-value of <0.05 was considered statistically significant.

2.9 | Ethical considerations

The current study was approved by Hacettepe University Clinical

Research Ethics Committee (no: KA-19031) and adhered to the tenets

of the Declaration of Helsinki. Institutional approval was obtained

from the hospital where the study was conducted. After the study

protocol was explained, written informed consent was obtained from

F IGURE 3 Intervention procedure (Menichetti & Graffigna, 2016).

CENGIZ and KORKMAZ 577

 14422018, 2023, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/nhs.13048 by C

ochraneItalia, W
iley O

nline L
ibrary on [16/06/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



participants. All participants were informed that they could withdraw

from the study at any time and that their decision would not affect

the care/treatment process. Moreover, the entire research process

was conducted anonymously.

3 | RESULTS

The study was conducted with 51 diabetes patients. All participants

completed the baseline and follow-up assessments, none withdrew

from the study, and no data were missing in the trial. Participants'

mean age was 52.7 years, and almost 61% of the patients were

female. At baseline, no significant differences between the

intervention and control groups were identified in sociodemographic

and health-related characteristics and health literacy scores (p > 0.05)

(Table 1).

Table 2 demonstrates the distributions of the scores for treat-

ment adherence, self-efficacy, and patient engagement. Regarding the

baseline scores, no significant difference was found in treatment

adherence scores between the two groups (t = 1.372, p = 0.176).

The level of treatment adherence was moderate in the intervention

group (88.8 ± 16.11) and the control group (81.5 ± 21.24) before the

intervention. The mean scores for self-efficacy in baseline assessment

indicated no significant difference between the two groups

(t = �1.331, p = 0.189). The level of self-efficacy was moderate in

the intervention group (58.2 ± 11.39) and the control group (62.8

TABLE 1 Participants' demographic and health-related characteristics in intervention and control groups.

Characteristics
All (n = 51) Intervention (n = 24) Control (n = 27)

Statistical analysis

Mean (SD) Mean (SD) Mean (SD) t p

Health Literacy Scale (HLS) 3.3 (0.40) 3.3 (0.36) 3.2 (0.43) 0.790 0.433

Age (years) 52.7 (7.05) 52.9 (7.55) 52.4 (6.72) 0.218 0.829

Duration of diabetes (years) 9.2 (6.38) 8.2 (5.77) 10.1 (6.86) �1.082 0.285

Body mass index (kg/m2) 29.8 (3.83) 30.4 (4.08) 29.3 (3.60) 1.013 0.316

HbA1c% (mmol/mol) 7.8 (1.76) 8.0 (1.93) 7.5 (1.61) 0.869 0.389

Characteristics
All (n = 51) Intervention (n = 24) Control (n = 27)

Statistical analysis

n (%) n (%) n (%) χ2 p

Gender

Female 31 (60.8) 15 (62.5) 16 (59.3) 0.056 0.813

Male 20 (39.2) 9 (37.5) 11 (40.7)

Marital status

Married 47 (92.2) 21 (87.5) 26 (96.3) 1.360b 0.244

Single 4 (7.8) 3 (12.5) 1 (3.7)

Education level

Elementary 8 (15.7) 6 (25.0) 2 (7.4) 4.618c 0.244

Secondary 5 (9.8) 3 (12.5) 2 (7.4)

High school 18 (35.3) 8 (33.3) 10 (37.1)

University and further 20 (39.2) 7 (29.2) 13 (48.1)

Employment

Unemployed or retired 37 (72.5) 19 (79.1) 18 (66.6) 0.997 0.318

Employed 14 (27.5) 5 (20.9) 9 (33.4)

Self-reported income

Low 4 (7.8) 2 (8.4) 2 (7.4) 0.904c 0.636

Moderate 37 (72.5) 16 (66.6) 21 (77.8)

High 10 (19.6) 6 (25.0) 4 (14.8)

Place of residence

Urban 28 (54.9) 15 (62.5) 13 (48.1) 1.057 0.304

Rural 23 (45.1) 9 (37.5) 14 (51.9)

Household people

Alone 5 (9.8) 4 (16.7) 1 (3.7) 2.559c 0.278

With spouse 11 (21.6) 5 (20.8) 6 (22.2)

With spouse and children 35 (68.6) 15 (62.5) 20 (74.1)
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± 13.46) at baseline assessment. Further, no significant difference was

found between the two groups' baseline patient engagement scores

(t = �0.070, p = 0.945). The level of patient engagement was moder-

ate in the intervention group (4.1 ± 1.23) and the control group (4.1

± 1.48) before the intervention.

Regarding the post-intervention assessments, we found signifi-

cant improvements in treatment adherence, self-efficacy, and patient

engagement scores in the intervention group. The mean treatment

adherence score in the intervention group was significantly lower

after the intervention compared with the baseline assessment

(t = 10.725, p < 0.001) and the control group (t = �6.439, p < 0.001).

The intervention produced a greater improvement in treatment

adherence with a very large effect size from baseline to the fourth

week (d = 2.52). The mean scores of self-efficacy in the intervention

group were significantly higher compared with the baseline assess-

ment (t = �11.908, p < 0.001) and the control group (t = 6.242,

p < 0.001). The effect size for PHEinAction® on self-efficacy from

baseline to the fourth week was d = 2.40, which is in the very large

range. Moreover, participants' patient engagement scores in the inter-

vention group were significantly higher than the baseline assessment

(t = �6.530, p < 0.001) and the control group (t = 3.967, p < 0.001).

Similarly, a substantial improvement in patient engagement scores

was observed among the PHEinAction® group from baseline to the

fourth week with a large effect size (d = 1.07).

TABLE 1 (Continued)

Characteristics
All (n = 51) Intervention (n = 24) Control (n = 27)

Statistical analysis

n (%) n (%) n (%) χ2 p

Diabetes treatment plan

Insulin 6 (11.8) 4 (16.6) 2 (7.4) 1.953c 0.377

Oral antidiabetic drug 26 (51.0) 10 (41.7) 16 (59.3)

Insulin and oral antidiabetic drug 19 (37.2) 10 (41.7) 9 (33.3)

Chronic complication

Yes 39 (76.5) 18 (75.0) 21 (77.8) 0.054 0.815

No 12 (23.5) 6 (25.0) 6 (22.2)

Acute complication

Yes 42 (82.4) 18 (75.0) 24 (88.9) 1.792b 0.127

No 9 (17.6) 6 (25.0) 3 (11.1)

Comorbidities

Yes 42 (82.4) 21 (87.5) 21 (77.8) 0.898b 0.373

No 9 (17.6) 3 (12.5) 6 (22.2)

Family history of diabetes

Yes 41 (80.4) 21 (87.5) 20 (74.1) 0.726b 0.300

No 10 (19.6) 3 (12.5) 7 (25.9)

Regular monitoring of blood glucosea

Yes 26 (51.0) 12 (50.0) 14 (51.9) 0.017 0.895

No 25 (49.0) 12 (50.0) 13 (48.1)

Regular physical exercisea

Yes 27 (52.9) 11 (45.8) 16 (59.9) 0.919 0.338

No 24 (47.1) 13 (54.2) 11 (40.7)

Adherence to a diabetic dieta

High 17 (33.3) 7 (29.2) 11 (37.1) 0.354 0.838

Moderate 12 (23.5) 6 (25.0) 6 (22.2)

Low 22 (43.2) 11 (45.8) 10 (40.7)

Education about diabetes

Yes 46 (90.2) 22 (91.7) 24 (88.9) 0.000b 1.000

No 5 (9.8) 2 (8.3) 3 (11.1)

Note: t, independent samples t-test; p, significance level.

Abbreviation: SD, standard deviation.
aSelf-reported data.
bFisher's exact chi-square test.
cFreeman–Halton Fisher exact chi-square test.
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4 | DISCUSSION

The current study demonstrated the positive effect of PHEinAction®

on improving treatment adherence, self-efficacy, and patient engage-

ment levels of individuals with type 2 diabetes in Turkey. These find-

ings revealed that this nurse-led patient engagement intervention had

a large effect size on DSM, indicating a significant clinical improve-

ment. The large effect size might be attributed to the personalized

approach of the intervention, the increased interaction between the

nurse and the patient, and the combination of strategies addressing

cognitive, emotional, and behavioral domains.

Interventions engaging individuals in diabetes provided promising

results and improved treatment adherence, particularly those that are

structured considering the reasons for difficulties experienced in dia-

betes control (Alfian et al., 2021), supporting patients to ask health-

related questions (Elsabrout, 2018) and focusing on problem-solving

skills (Schultz et al., 2021). Tailoring behavioral strategies to the spe-

cific needs of individuals and incorporating psychosocial aspects to

maintain adherence to healthy behaviors is strongly recommended

(Magon et al., 2021; Seixas et al., 2020). Consistent with our findings,

Gimbel et al. (2020) reported greater improvements in self-care prac-

tices and treatment adherence to a self-management program tailored

to patients' activation levels and emotional states. Although the exist-

ing interventions intended to enhance patient engagement, they

remained limited in being tailored to the individual's level of engage-

ment, potentially limiting the provision of personalized care. Addition-

ally, interventions primarily focused on supporting individuals'

knowledge and skills, and the emotional and psychosocial aspects of

the self-management process may be neglected (Menichetti,

Graffigna, et al., 2018). We suggest that the improvement in diabetes

treatment adherence could be attributed to PHEinAction®, which

considers the individual's specific needs, preferences, and treatment

goals, including written exercises tailored to the patient's level of

engagement. This intervention addresses the cognitive aspect

of treatment adherence through home-based written exercises that

enable individuals to record their medication times, dosages, and

questions to ask healthcare professionals. Supporting individuals in

seeking and using health information has been shown to be effective

in promoting treatment adherence (J. P. Tan et al., 2019). Besides, the

seven-day-diary exercise included the emotional aspect and allowed

individuals to identify emotional barriers to treatment adherence. This

is consistent with a previous study that implemented diaries to

improve treatment adherence (J. P. Tan et al., 2019). We believe that

this activity encouraged individuals to actively engage in self-care

practices and improve medication adherence by allowing them to

express their feelings about the challenges encountered in daily life

and define barriers to treatment adherence, and helped them to rec-

ognize their needs for diabetes as a written data source. Furthermore,

activities allowing patients to self-assessment of motivation may have

encouraged them to adhere to self-care activities within the interven-

tion's behavioral domain. In conclusion, PHEinAction® showed a posi-

tive impact on supporting treatment adherence.

Notably, interventions aimed at supporting motivation in self-

management are acknowledged as an effective method for improving

engagement in care (Bonetti, Tolotti, et al., 2022). Evidence revealed

that behavioral strategies to strengthen patient engagement improve

individuals' self-efficacy by supporting their confidence in managing

health (Selçuk-Tosun & Zincir, 2019). A study that combined face-

to-face interviews and weekly phone calls reported that setting per-

sonalized goals for DSM based on individual needs increased diabetes

self-efficacy (Swoboda et al., 2017). Besides, motivational interview-

ing that integrates face-to-face and phone methods has been reported

to improve self-efficacy (Chapman et al., 2018). We propose that

PHEinAction®, which follows similar methods as reported in previous

studies (Almutairi et al., 2020), enables the nurse to maintain contact

with patients through in-person and telephone interviews, also

TABLE 2 Effect of PHEinAction® intervention on the study variables.

Variables Measurement

Intervention (n = 24) Control (n = 27) Statistical analysis

Mean (SD) Mean (SD) tb p

Treatment adherence Baseline 88.8 (16.11) 81.5 (21.24) 1.372 0.176

Fourth week 52.7 (12.26) 81.0 (18.67) �6.439 <0.001*

ta, p 10.725; <0.001* 0.575; 0.570

Self-efficacy Baseline 58.2 (11.39) 62.8 (13.46) �1.331 0.189

Fourth week 84.5 (10.49) 63.9 (13.01) 6.242 <0.001*

ta, p �11.908; <0.001* �1.765; 0.089

Patient engagement Baseline 4.1 (1.23) 4.1 (1.48) �0.070 0.945

Fourth week 5.3 (1.00) 4.0 (1.25) 3.967 <0.001*

ta, p �6.530; <0.001* 0.864; 0.395

Note: p, significance level.

Abbreviation: SD, standard deviation.
at-test (dependent group).
bt-test (independent group).

*p < 0.001.
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employing motivational interviewing techniques. The self-assessment

exercises on self-efficacy in each action area allowed patients to iden-

tify their needs and encouraged them to reinforce their motivation.

These methods are used to discover the factors that increase motiva-

tion to engage in health behavior change, to determine individual-

specific achievable care goals, to identify personal resistances and find

ways to overcome them, and to focus on the points that the individual

has achieved (Menichetti & Graffigna, 2016). Thus, all these compo-

nents of PHEinAction® may have improved the self-efficacy of

participants.

PHEinAction® has the potential to improve patient engagement

in diabetes patients. The increase in engagement scores may be attrib-

uted to patients becoming more aware of their condition and explor-

ing their coping skills to better engage in their care (Menichetti,

Pitacco, et al., 2018). Existing interventions related to patient engage-

ment/activation/empowerment often include informational/

educational content and lack a theoretical model or direct measure-

ment of patient engagement (Savarese et al., 2021). Instead, patient

engagement is commonly defined by health outcomes such as medi-

cation adherence (Lauffenburger et al., 2019), patient activation levels

(Glenn et al., 2020), blood glucose monitoring practices (Cai

et al., 2023), self-efficacy, and quality of life (Bonetti, Tolotti,

et al., 2022). Although few studies have focused on patient engage-

ment within the PHE model, one study showed that personalized

training videos provided to patients with diabetes during a routine

outpatient clinic visit increased their PHE-s® scores and engagement

levels (Elsabrout, 2018). PHEinAction® also increased patient engage-

ment levels in individuals with morbid obesity (Menichetti

et al., 2021). Personalized home-based written exercises, tailored to

each engagement phase, likely played a role in personalizing care and

supporting motivation, and setting easy-to-achieve care goals may be

effective for behavior change. Implementing PHEinAction® improved

communication with the nurse, encouraged patients to ask questions,

and supported them in making decisions about their health. The pro-

gram's inclusion of the emotional domain may have effectively sup-

ported participants in a short period. By setting personalized care

goals and addressing the emotional impact, PHEinAction® helped indi-

viduals to manage their chronic condition, ultimately improving

patient engagement among the diabetes population.

4.1 | Limitations

The present study has limitations. Firstly, the participants were

recruited from a single healthcare setting, which limits the generaliz-

ability of the findings to the general population. A multicenter study

involving internal medicine outpatient clinics and primary healthcare

settings with a larger and more diverse sample would be necessary to

ensure the intervention's effectiveness. Secondly, the effectiveness of

PHEinAction® was assessed immediately after the intervention. A lon-

ger follow-up period and additional sessions would provide valuable

insights into the long-term effects of the program and whether indi-

viduals maintain their health engagement plan over an extended

period. This is particularly important given the short time frame and

COVID-19 restrictions that impacted the study. Thirdly, excluding

patients with lower health literacy may limit the generalizability of the

findings to populations with varied health literacy levels. For this rea-

son, we also recommend redesigning written materials for the popula-

tion with lower health literacy. Besides, we involved patients

diagnosed with T2DM longer than 6 months to describe their accu-

mulated disease experience; however, this program may be useful for

elaborating newly diagnosed individuals' experience as well. Excluding

patients unable to perform self-care might limit the study's scope, and

future research should explore interventions involving family care-

givers to enhance support for those individuals. Also, the study relied

on self-reported data, which may be subject to recall bias.

4.2 | Conclusions

This nurse-led personalized patient engagement intervention effec-

tively encouraged participants with T2DM to adhere to their treat-

ment, improved their diabetes management self-efficacy, and

increased their engagement in their care. PHEinAction® is a poten-

tially effective strategy that focuses on the individual's needs and

preferences and incorporates personalized treatment goals and care

strategies encompassing cognitive, emotional, and behavioral

domains.

4.3 | Relevance for clinical practice

Compared with similar approaches targeting behavior change or

patient engagement, PHEinAction® offers personalized care by

encompassing cognitive, emotional, and behavioral components of

the healthcare management process and considers individuals' psy-

chosocial experiences, which makes it an innovative intervention

(Menichetti et al., 2021). PHEinAction® bridges the gap between the-

ory and practice from a patient engagement perspective. While diabe-

tes education for self-management is well-supported by evidence,

diabetes nurses may find it challenging to focus on initiatives that

actively engage patients throughout the entire process, especially dur-

ing the COVID-19 pandemic when additional infection control proce-

dures are required. PHEinAction® offers a solution to these barriers

with concise strategies combining face-to-face sessions, telephone

consultations, and home-based exercises designed to overcome

healthcare accessibility and scheduling barriers. Therefore, this

research may provide insights to nurses to combine the intervention

with diabetes education to overcome contextual barriers and

strengthen their relationship with patients, even providing remote

healthcare.
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