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In recent years, diabetes patients have been receiving more attention than ever when it comes to 
accepting their illness and managing it on their own. This study aimed to examine the effectiveness 
of a family-centered empowerment program (FCEP) on illness acceptance and self-management of 
patients with type 2 diabetes. We conducted a single-blind randomized controlled clinical trial with pre- 
and post-measurements on 60 patients with type 2 diabetes. Randomization was performed via block 
randomization with Sequential Numbered Opaque Sealed Envelopes. Participants were randomized 
into (1) FCEP (intervention group) or (2) usual care (control group). Data collection was conducted by 
using a demographic questionnaire, the Diabetes Self-Management Questionnaire (DSMQ), and the 
Diabetes Acceptance Scale (DAS). The assessment of outcome measures occurred at baseline and 
immediately, and six weeks after the intervention. The results showed that at the baseline, there 
was no significant difference between intervention and control groups in terms of illness acceptance 
(Intervention (I): 32.17 ± 10.59 vs. Control (C): 34.53 ± 10.6; p = 0.396). However, immediately after 
the intervention (I: 41.79 ± 8.94 vs. C: 34.86 ± 10.63; P = 0.008) and 6 weeks after the intervention (I: 
47.1 ± 5.72 vs. C: 34.66 ± 10.54; P < 0.001), there was a significant difference between intervention and 
control groups in terms of illness acceptance. In addition, the results showed that, at the baseline, 
there was no significant difference between intervention and control groups in terms of self-
management (I: 21.72 ± 5.36 vs. C: 22.96 ± 3.65; p = 0.305). However, immediately after the intervention 
(I: 30.93 ± 2.2 vs. C: 23.63 ± 2.95; P < 0.001) and 6 weeks after the intervention (I: 36.37 ± 2.39 vs. C: 
23.26 ± 3.11; P < 0.001), there was a significant difference between intervention and control groups 
in terms of self-management. The findings of this study demonstrated that the FCEP intervention 
effectively improves illness acceptance and self-management. Healthcare practitioners, particularly 
nurses, can enhance the acceptance of illness and self-management in patients with type 2 diabetes 
through the implementation of the FCEP.
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Background
Type 2 diabetes is a metabolic disorder characterized by elevated blood glucose levels resulting from insulin 
resistance and a relative deficiency of insulin1,2. In the past 50 years, there has been a dramatic increase in the 
incidence of diabetes, elevating it to the fifth leading cause of death globally, the fourth most frequent reason for 
physician consultations, and one of the largest epidemics of this century3–5. The rigorous demands of managing 
diabetes, coupled with the integration of intricate self-management regimens into daily life, have demonstrably 
resulted in significantly elevated levels of emotional distress, leaving individuals feeling overwhelmed, frustrated, 
and discouraged6,7. Consequently, these demands result in a decline in well-being, fostering a climate of anxiety 
and depressive symptoms8,9. In this context, the support of family members is crucial for diabetic patients 
to maintain motivation and improve their self-management behaviors10. Family-centered empowerment is 
a concept focused on strengthening the entire family unit (including the patient and other family members) 
to improve their overall health and well-being. Through family-centered empowerment, families experience 
improved quality of life, increased responsibility, better communication with healthcare providers, higher 
satisfaction with care, improved treatment response, fewer complications, reduced treatment costs, and a more 
positive approach to managing their disease11,12. The active involvement of the family is an essential component 
of family-centered empowerment, playing a crucial role in the process of evaluating and pinpointing the specific 
needs of each patient10. Many issues arise within the home environment due to insufficient awareness among 
patients and their families regarding proper patient care, stemming from inadequate access to our center or any 
reliable source capable of addressing their questions and concerns13.

Earlier studies examined the effects of family-centered empowerment programs (FCEP) on the self-
management skills of patients suffering from various chronic diseases14,15. Given that the management of 
diabetes is largely carried out by patients and their families, self-management has emerged as the fundamental 
approach to diabetes care. Self-management is a process that involves actively participating in self-care activities, 
all with the goal of improving one’s behaviors and overall sense of well-being, leading to a healthier and happier 
life16. There is now substantial evidence of health benefits following self-management interventions in long-
term conditions such as diabetes, arthritis, and heart disease17. Effective self-management of diabetes involves 
comprehensive planning for meals and physical activity, consistent blood glucose monitoring, adhering to 
prescribed diabetes medications, and proactively managing both hypo- and hyperglycemic episodes and any 
resulting illnesses18. The development of self-management treatment plans is a collaborative process, involving 
individualized consultations with a variety of healthcare professionals such as doctors, nurses, dietitians, and 
pharmacists to ensure a comprehensive and tailored approach to patient care19. It is widely acknowledged that 
effective self-management techniques can be highly relevant and beneficial for individuals diagnosed with 
diabetes, and accumulating evidence suggests a positive correlation between such techniques and a reduced risk 
of long-term complications associated with the disease20.

The acceptance of illness, which involves adapting to and coexisting with a chronic condition, is critically 
important for making successful lifestyle changes and enhancing overall well-being21. Individuals who 
acknowledge and accept their illness demonstrate a greater propensity to embrace and sustain beneficial health 
practices, resulting in a significant improvement in their overall well-being22.

The acceptance of illness allows patients to navigate the risks, restrictions, and difficulties of compromised 
health and continue living their lives with a sense of normalcy, adapting to their conditions as needed 
while maintaining a fulfilling lifestyle. Patients’ knowledge of their condition’s origins, effects, and potential 
complications fosters self-control and allows them to make informed decisions regarding health-promoting 
behaviors, ultimately improving both their lifespan and overall quality of life23. Many factors influence the 
acceptance of treatment, but one of the most significant is the patient’s commitment to regular healthy lifestyle 
choices that demonstrably improve treatment outcomes and the overall disease progression24.

Given the family’s foundational role in the societal structure, it is incumbent upon them to provide 
comprehensive and proper healthcare to the patient, as well as their surrounding community. Since home-based 
care constitutes the primary mode of treatment for diabetes, the significance of familial support in enabling 
patients to effectively manage the considerable psychological and physical stressors associated with the condition 
is paramount and cannot be overstated25. Providing care for patients with type 2 diabetes places a significant 
time commitment on caregivers, often leading to feelings of fatigue and the substantial burden of caregiving 
responsibilities26. The evidence shows that families of diabetic patients are keen to participate in healthcare 
activities, but may not understand how to do so effectively, leading to significant challenges27,28. Therefore, it 
may be useful to adopt methods that improve caregivers’ participation in caring for these patients by improving 
their knowledge and skills.

Aims of the study
This study aimed to investigate the effectiveness of FCEP on illness acceptance and self-management of patients 
with type 2 diabetes.

Hypothesis 1: FCEP leads to improvement in the illness acceptance of patients with type 2 diabetes.
Hypothesis 2: FCEP leads to improvement in self-management of patients with type 2 diabetes.

Methods
Study design
The current study involved a randomized clinical trial, utilizing both pre- and post-test assessments, which 
was carried out over a period of time, from February to October of 2024. In accordance with the Declaration 
of Helsinki by the World Medical Association29, the study protocol underwent a thorough review process, and 
subsequently, it received the necessary approval from the Ethics Committee of Shahid Beheshti University of 
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Medical Sciences, Tehran, Iran. Also, to maintain adherence to the recommended standards, this study was 
performed, and the results were subsequently documented in accordance with the guidelines specified in the 
Consolidated Standards of Reporting Trials (CONSORT) statement30. Figure 1 illustrates the CONSORT flow 
diagram of the participants.

Participants and setting
The study’s participants were patients diagnosed with type 2 diabetes mellitus who had been referred for treatment 
to the diabetes clinics located within four hospitals (Shohadaye Tajrish, Ayatollah Taleghani, Loghman-e Hakim, 
and Imam Hossein), all of which are affiliated with the Shahid Beheshti University of Medical Sciences in 
Tehran, Iran. The inclusion criteria were: (1) adults aged 15–60 years, (2) having a confirmed diagnosis of type 
2 diabetes, (3) having a smartphone, and (4) having the ability to read and write. The exclusion criteria were: 
(1) participation in another educational program during the study, (2) deterioration of the patient’s physical 
and mental condition during the study, and (3) failure to attend two (or more) of the total number of follow-up 
sessions.

Sample size
Using the Pocak formula, and in accordance with Torki-Harchegani’s study31, a sample size calculation was 
performed, which incorporated a significance level of α = 0.05, a power of 90%, and a 10% attrition rate, yielding 
a final sample size of 60 participants (30 individuals in each group):

	
n =

(z1− α
2

+ z1−β)2(s2
1 + s2

2)
(x̄1 − x̄2)2

	 (z1− α
2

+ z1−β)2 = (1.96 + 1.28)2 = 10.5

	 (s2
1 + s2

2) = (4.82 + 4.42) = 42.4

	 (x1 − x2)2 = (45.5 − 41.4)2 = 16.81

	
n = 10.5 ∗ 42.4

16.81 = 26.48

Randomization
Utilizing a convenience sampling method, participants were first recruited and subsequently divided into 
intervention groups and control groups via a randomized allocation process. The process of random assignment 
was carried out using a method involving sequentially numbered, sealed, and opaque envelopes; the preparation 
of these envelopes was facilitated by the use of the R statistical software. The preparation of the envelopes was 
carried out by a research assistant who remained completely uninvolved in all aspects of participant recruitment, 
thereby ensuring the integrity of the study. The intervention group, comprised of thirty participants, received 
training based on the FCEP in addition to standard care, while a control group, matched in size (thirty 
participants), received only the standard hospital training program. A research assistant, blinded to group 
assignment, administered a follow-up questionnaire to every participant six weeks after the initial study.

Measures
A multi-section questionnaire served as the data collection tool, and it encompassed the following sections:

Fig. 1.  CONSORT flow diagram of the participants.
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Demographic questionnaire
This questionnaire included information about age, gender, educational level, marital status, occupation, Body 
Mass Index (BMI), Duration of disease, the last HbA1c, and family relationship with the caregiver.

Diabetes Self-Management questionnaire (DSMQ)
The Diabetes Self-Management Questionnaire (DSMQ), developed by Schmitt et al.32, is a 16-item scale 
instrument; seven of these items are formulated positively, and nine were inversely formulated with regard to 
what is considered effective self-care. The questionnaire allows the summation of the scores of four subscales 
including glucose management (GM; five items), dietary control (DC; four items), physical activity (PA; three 
items), health care use (HU; three items); finally, one item16 requests an overall rating of self-care, which is 
included in the sum scale. Participants were asked to rate the extent to which each statement applies to personal 
self-management with regard to previous 8 weeks in a 4-point Likert scale, with responses as ‘‘applies to me very 
much’’ (3 points), ‘‘applies to me to a considerable degree’’ (2 points), ‘‘applies to me to some degree’’ (1 point), 
and ‘‘does not apply to me’’ (0 point). Negatively worded items are reversed so that higher values are indicative 
of more effective self-care. The scores of the subscales were added as the sum score and then transformed to a 
scale ranging from 0 to 10. A transformed scale of 10 thus represented the highest self-rating of the assessed 
behavior. This instrument was translated into the Persian language. A panel of experts evaluated the validity 
of the instrument and clarity of translation. Reliability analysis revealed a Cronbach’s α coefficient of 0.846 for 
the sum scale. Cronbach α coefficients for subscales of DSMQ including GM, DC, PA, and HU were 0.59, 0.76, 
0.77, and 0.63, respectively; this is comparable with the English version of DSMQ original scale, which revealed 
a Cronbach α coefficient of 0.84 for the sum scale, 0.77 for GM, 0.77 for DC, 0.76 for PA, and 0.6 for HU33. The 
current research validated the overall reliability of the questionnaire through the computation of its Cronbach’s 
alpha coefficient, resulting in a value of 0.89.

Diabetes acceptance scale (DAS)
The Diabetes Acceptance Scale (DAS) was developed by Schmitt et al.34 and consists of twenty items, ten 
positive items (acceptance, integration, and identification, numbered 1 through 10) and ten negative items 
(non-acceptance, avoidance, and neglect, numbered 11 through 20). A four-point Likert scale, with responses 
ranging from 0 (“never true for me”) to 3 (“always true for me”), is utilized in the questionnaire. The instrument’s 
total scale ranges from 0 to 60, with higher scores reflecting greater acceptance of diabetes, and scores of 30 
or higher signifying high acceptance of the disease. Najafi Ghezeljeh et al.35 conducted an examination of the 
psychometric properties to determine the validity and reliability of the Persian version of the scale. To ensure its 
validity and reliability, the questionnaire underwent a series of rigorous testing and validation processes, which 
encompassed the establishment of face and content validity and the implementation of both exploratory and 
confirmatory factor analyses. The internal consistency reliability of the questionnaire, assessed using Cronbach’s 
alpha coefficient, demonstrated high reliability with scores of 0.96, 0.94, and 0.93 obtained for the Rational 
Dealing, Resentment, and Avoidance factors. The present study confirmed the reliability of the questionnaire by 
calculating Cronbach’s alpha coefficient, which resulted in a value of 0.94.

Study procedure
After the caregivers provided informed written consent in accordance with the guidelines of the Committee on 
Human Research, they completed a pretest. Subsequently, after random allocation of samples to the intervention 
and control groups, the intervention group was invited to participate in an FCEP. The control group received 
only the usual care, which consisted of routine hospital education provided by nurses. The intervention program 
was underpinned by the four steps of the FCEP of Hsiu-Ying Yeh et al.‘s study36 that included: increased 
perceived threats, promotion of self-efficacy, promotion of self-belief, and evaluation. The FCEP consisted of 
eight sessions over a four-week period which each session lasting 40–60 min, and was presented by a research 
team (endocrinologist, psychiatric nurse, diabetes nurse specialist) during educational and support sessions 
through lectures, group discussions, and a question-and-answer period. The implementation of the model 
included four steps: The first step, perceived threat: In this step, through empowerment sessions, the patient’s 
perceived severity and sensitivity regarding the disease, its complications, and ways to control it increased. The 
goal of implementing this stage was to improve the level of knowledge and awareness of patients about the nature 
of the disease, the treatment process, and the importance of treatment follow-up. In this regard, patients became 
aware of their disease and its complications, which could help them with anxiety control and lead to an increase 
the attention to their disease status and the importance of treatment follow-up.

The second step, self-efficacy: In this step, skill acquisition and self-efficacy were achieved through group 
problem-solving. The purpose of choosing this method was to increase skill acquisition and self-efficacy, self-
esteem, and self-control in patients. For this purpose, problem-solving sessions were held in 6–8-person groups 
for patients. The process of the sessions was based on the four stages of self-efficacy theory, including determining 
tasks, dividing complex behaviors into smaller and more understandable tasks in order for patients to be able to 
perform them, repeating the behavior with skill, and encouraging task performance for the patients. One of the 
important goals of this step was to increase the level of skills of the patients, so that during the sessions, topics 
such as methods of increasing skills in relation to their treatment needs, including methods of selecting and 
preparing appropriate nutrition, the need to comply with the drug regimen, how to comply with physical activity 
programs, and the importance of paraclinical monitoring were discussed. Also, in this stage, patients practically 
faced their problems and the problem-solving process, and under the indirect supervision of the researcher, 
they discussed and gave concrete examples of their own situation and what they would do to improve similar 
problems with others, thus participating in choosing solutions.
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The third step, self-belief: This step included self-belief through educational participation. The goal of this 
step was for the patient to achieve self-efficacy in group sessions under the indirect guidance and supervision of 
the researcher and teach the topics discussed in that session to his active family member after completing each 
empowerment session. In addition to consolidating the patient’s knowledge by maintaining the patient’s dynamic 
role, this provided the necessary basis for self-belief and improved the patient’s skills. Concurrently, at these 
sessions, the researcher examined the patient’s learning and the feedback and learning rate of the patient’s active 
family member, and in cases such as the patient’s forgetfulness or the transmission of incorrect information, the 
information was immediately corrected by the researcher.

The fourth step, evaluation: This step included process evaluation and final evaluation. Process evaluation 
was conducted in such a way that at least two questions were asked about the previous sessions at the beginning 
of each session, and an evaluation was made based on the patients’ responses and the practical actions taken. 
The final evaluation was conducted six weeks after the intervention (Table 1). During the period until the final 
completion of the questionnaires, in order to maintain the relationship between the patient and the active family 
member with the researcher and to examine the process of empowerment quality, a 5–10-minute phone call was 
made every week, and while answering the patients’ questions, the process of changes was evaluated. Patients 
in the control group did not receive the FCEP; they received routine ward and clinic training, but in order to 
observe the ethical considerations of the research, after completing the intervention in the intervention group, 
all empowerment booklets, pamphlets, and training sheets for empowerment group classes were provided to 
them.

Statistical analysis
Following a pre-established analysis plan, all data analyses were performed utilizing SPSS statistical software 
version 16 (SPSS, Inc., Chicago, IL, USA). The Kolmogorov-Smirnov test was utilized as the statistical method 
for the initial evaluation and measurement of the normality of the scores. The chi-square test was utilized for 
the comparison of the proportions. To compare two groups with respect to age, duration of disease, most recent 
HbA1c levels, and BMI, an Independent Samples T-test was employed as the statistical method. The effects of 
the intervention on the outcome variables were assessed using both Independent Samples T-tests and Repeated 
Measures ANOVAs, allowing for a detailed analysis of the differences between groups and within subjects over 
time. A significance level of 0.05 was established in this study.

Ethical considerations
The research ethics committee of Shahid Beheshti University of Medical Sciences reviewed and approved the 
study protocol (No: IR.SBMU.PHARMACY.REC.1403.002). The Iranian Registry of Clinical Trials has officially 
registered this trial, assigning it the unique identifier IRCT20240624062246N1. All participants provided written 
informed consent prior to their involvement, and all data collected are maintained with strict confidentiality and 
anonymity to protect their privacy.

Steps Sessions Sessions’ content Objectives Procedure Charge

First Step: 
Perceived threat 1 and 2

• General Explanation of diabetes etiology, signs and symptoms, 
prevention, and diagnosis
• Familiarity with medications, the necessity of their use, and 
possible side effects
• Importance of careful use of medications in reducing the severity of 
symptoms of the disease and preventing readmission

• Better understanding of the 
disease, its signs and symptoms, 
its diagnosis, and the need to 
prevent it
• Knowing medications, the need to 
use them, and being aware of their 
side effects

• Lectures, PowerPoint 
presentations, and 
educational videos
• Questions and answers 
during telephone 
follow-up

Researchers

Second step: 
Promotion of 
self-efficacy

3 and 4

• Explaining the importance of the role of patients’ self-efficacy and 
its beneficial effects
• Explaining and emphasizing the importance of the role of 
caregivers, the importance of family education, and its effects on 
patients and their caregivers
• Explanation of self-care and its dimensions
• Explanation of the importance of how to care for and manage signs 
and symptoms in emergency cases and conditions for the patients 
and their caregivers.
• The importance and necessity of making lifestyle changes for the 
patients and their caregivers, including following a proper diet, 
mobility and exercise, following a medication plan, quitting smoking, 
and controlling weight

• Initial introduction and 
establishing contact to introduce 
the program
• The importance of the role of the 
patient and caregiver together for 
better disease management
• Improving patients’ self-care 
ability
• Improving caregivers’ ability 
and skills to manage the patient’s 
physical condition
• Increasing the patients and their 
caregivers’ knowledge and skills to 
control the condition

• Lectures, PowerPoint 
presentations, and 
educational videos
• Questions and answers 
during telephone 
follow-up
• Educational booklet

Researchers

Third step: 
Promotion of 
self-belief

5 and 6

• Discussion regarding adaptation to the disease for the patient
• Discussion regarding how caregivers adapt to their roles, how to 
communicate with the patients, stress control and time management, 
and how to divide tasks among family members to help care for the 
patient

• Enhancement of compliance 
strategies

• Lectures, PowerPoint 
presentations, and 
educational videos
• Questions and answers 
during telephone 
follow-up

Researchers

Fourth step: 
Evaluation 7 and 8

• Follow up on the educational and support needs of the patients and 
their caregivers.
• Answer the questions of the patients and their caregivers

• Addressing the unique 
educational and support needs of 
the patients and their caregivers, 
and providing guidance

• Lectures, PowerPoint 
presentations, and 
educational videos
• Questions and answers 
during telephone 
follow-up

Researchers

Table 1.  Content of the FCEP for diabetic patients and their caregivers.
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Results
Based on the results of comparing demographic, patient, and family information, there was no significant 
difference in the two groups before the intervention. In total, 59 diabetic patients participated in our study, 29 in 
the intervention group (51.7% female) and 30 in the control group (63.3% female). The mean age of participants 
was 43.10 ± 11.44 years in the intervention group and 43.66 ± 11.21 years in the control group (Table 2). Also, 
59 caregivers participated in our study, 29 in the intervention group (75.9% female) and 30 in the control group 
(73.3% female). The mean age of caregivers was 36.72 ± 11.41 years in the intervention group and 40.30 ± 10.08 
years in the control group. Most of the caregivers in the intervention and control groups were female (75.9 vs. 
73.3), married (75.9 vs. 83.4), and with a high school educational level (Table 3).

The results showed that at the baseline, there was no significant difference between the mean score of illness 
acceptance of patients in the intervention and control groups (P = 0.396). However, there was a significant 
difference between the mean score of illness acceptance between the two groups immediately (P = 0.008) and 
six weeks after the intervention (P < 0.001). Also, the results of the within-group comparison by the Friedman 
test showed that in the intervention group, the mean score of illness acceptance increased significantly from 
baseline to six weeks after the intervention (P < 0.001). However, in the control group, no significant difference 
was observed in the mean score of illness acceptance between these stages (P = 0.131) (Table 4).

The results of the Wilcoxon test for pairwise comparison between the different stages of the study showed 
that in the intervention group, there was a significant difference between the mean score of illness acceptance at 
the immediately after the intervention compare to the baseline (P < 0.001) and at six weeks after the intervention 
compare to the baseline (P < 0.001). Also, in the intervention group, a significant difference was observed 
between the mean score of illness acceptance at six weeks after the intervention compared to the immediately 
after the intervention (P < 0.001). However, in the control group, no significant difference was observed in the 
mean score of illness acceptance between the different stages of the study (P > 0.05) (Table 5). Figure 2 presents 
the variations in the mean score of illness acceptance between the different stages of the study.

The results showed that at the baseline, there was no significant difference between the mean score of self-
management of patients in the intervention and control groups (P = 0.305). However, immediately and six weeks 
after the intervention, there was a significant difference between the mean score of self-management between 
the two groups (P < 0.001). Also, the results of the within-group comparison by the repeated measures ANOVA 
showed that in the intervention group the mean score of self-management increased significantly from the 
baseline to six weeks after the intervention (P < 0.001), while in the control group, no significant difference was 
observed in the mean score of self-management between these stages (P = 0.363) (Table 6). Figure 3 illustrates 
the variation in the mean score of self-management between different stages of the study.

Variables

Intervention group Control group

P-value

Mean ± SD Mean ± SD

N (%) N (%)

Age (year) 43.10 ± 11.44 43.66 ± 11.21 0.826*

Gender

Male 14 (48.3) 11 (36.7)
0.435**

Female 15 (51.7) 19 (63.3)

Marital status

Single 6 (20.7) 8 (26.7)

0.907**Married 15 (51.8) 13 (43.3)

Others 8 (27.5) 9 (30)

Educational level

Primary school 3 (10.4) 6 (20)

0.628**
Secondary school 7 (24.1) 5 (16.7)

High school 9 (31) 11 (36.7)

Academic 10 (34.5) 8 (26.6)

Occupation

Employed 11 (38) 12 (40)

0.682**

Housekeeper 7 (24.1) 9 (30)

Student 3 (10.3) 2 (6.7)

Retired 7 (24.1) 4 (13.3)

Unemployed 1 (3.5) 3 (10)

Duration of disease 6.51 ± 0.73 6.13 ± 0.67 0.7*

The last HbA1c 6.81 ± 1.21 6.86 ± 1.15 0.882*

BMI 29.96 ± 4.01 28.23 ± 3.09 0.068*

Table 2.  The demographic characteristics of the diabetes patients in the intervention and control groups (n = 
59). * Independent Samples t Test. ** Chi-square (χ2).
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Groups Times Mean changes Standard Error Results*

Intervention group
Baseline

Immediately after intervention −9.62 ± 6.22 1.15 z=−4.7
P < 0.001

Six weeks after the intervention −14.93 ± 7.26 1.34 z=−4.2
P < 0.001

Immediately after intervention Six weeks after the intervention −5.31 ± 4.46 0.82 z=−4.68
P < 0.001

Control group
Baseline

Immediately after intervention −0.33 ± 2.73 0.49 z=−1.39
P < 0.163

Six weeks after the intervention −0.13 ± 2.55 0.46 z=−1.26
P < 0.204

Immediately after intervention Six weeks after the intervention 0.2 ± 0.88 0.16 z=−1.05
P < 0.294

Table 5.  Pairwise comparison of the mean score of illness acceptance in diabetic patients in the intervention 
and control groups at baseline and immediately, and six weeks after intervention. * The Wilcoxon test.

 

Times

Intervention group Control group

Results*Mean Standard deviation Mean Standard deviation

Baseline 32.17 10.59 34.53 10.6 t = 0.855, df = 57
P = 0.396

Immediately after intervention 41.79 8.94 34.86 10.63 u = 261.5
P = 0.008

Six weeks after the intervention 47.1 5.72 34.66 10.54 u = 140.5
P < 0.001

Results**
df = 2
χ2 = 48.57
P < 0.001

df = 2
χ2 = 4.06
P = 0.131

Table 4.  Determination and comparison of the mean score of illness acceptance in diabetic patients in 
the intervention and control groups at baseline and immediately, and six weeks after the intervention. 
*Independent Samples t Test/Mann–Whitney U test. ** Friedman test with repeated measures.

 

Variables

Intervention group Control group

P-value

Mean ± SD Mean ± SD

N (%) N (%)

Age (year) 36.72 ± 11.41 40.30 ± 10.08 0.207*

Gender

Male 7 (24.1) 8 (26.7)
0.315**

Female 22 (75.9) 22 (73.3)

Marital status

Single 6 (20.7) 4 (13.3)

0.75**Married 22 (75.9) 25 (83.4)

Others 1 (3.4) 1 (3.3)

Educational level

Primary school 2 (6.9) 1 (3.3)

0.229**
Secondary school 3 (10.3) 9 (30)

High school 14 (48.3) 14 (46.7)

Academic 10 (34.5) 6 (20)

Family relationship with the caregiver

Child 10 (34.5) 10 (33.3)

0.999**

Father/Mother 4 (13.8) 5 (16.7)

Brother/Sister 7 (24.1) 7 (23.3)

Spouse 7 (24.1) 7 (23.3)

Other 1 (3.5) 1 (3.4)

Table 3.  The demographic characteristics of the caregivers in the intervention and control groups (n = 59). * 
Independent Samples t Test. ** Chi-square (χ2).
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According to the paired-sample t-tests, in the intervention group, there was a significant difference in the 
mean score of self-management between immediately after the intervention compare to the baseline (P < 0.001) 
and six weeks after the intervention compare to the baseline (P < 0.001), as well as between immediately and six 
weeks after the intervention (P < 0.001). However, in the control group, no significant difference was observed in 
the mean score of self-management between the different stages of the study (P > 0.05) (Table 7).

Discussion
The results of this research supported the initial hypothesis and indicated that at the baseline, there was no 
significant difference in the mean score of illness acceptance of patients in the intervention and the control 
groups. However, immediately and six weeks after the intervention, there was a significant difference in the mean 
score of illness acceptance of patients in the intervention and the control groups (between-group comparison). 
Moreover, in the intervention group, the mean score of illness acceptance increased significantly immediately 
and six weeks after the intervention compared to the baseline. However, in the control group, there was no 
significant difference in the mean score of illness acceptance of patients between the different stages of the 
study (within-group comparison). These findings were consistent with the results of other studies. For example, 
Cortez and collaborators in their study indicated the efficacy of an empowerment-based educational program 
on the ability to accept illness and self-care in diabetic patients37. Moazeni et al. also revealed that the FCEP 
can improve disease understanding, perceived stress, and self-care behaviors in husbands of diabetic patients38. 
Also, the study conducted by Rahimi Kordshooli showed that the FCEP was effective in illness perception in 
heart failure patients39. Another study found that a web-based empowerment program significantly improved 
acceptance of illness in adolescents and young adults with systemic lupus erythematosus40. Rasheed Khazew et 
al. also in their study pointed out the significant effect of addressing the educational needs of diabetes patients 
on their illness acceptance level22. The findings of these studies were relevant to the current investigation and 
showed that the FCEP was effective in improving the illness acceptance of diabetic patients.

The confirmation of the second hypothesis was also achieved through the current study’s results, which 
demonstrated that at the baseline, there was no significant difference in the mean score of self-management of 
patients in the intervention and the control groups. However, immediately and six weeks after the intervention, 
there was a significant difference in the mean score of self-management of patients in the intervention and 
the control groups (between-group comparison). Moreover, in the intervention group, the mean score of self-
management increased significantly immediately and six weeks after the intervention compared to the baseline. 
However, in the control group, there was no significant difference in the mean score of self-management of 
patients between the different stages of the study (within-group comparison). These findings were consistent 
with the results of other studies. For example, Mokhtari et al. in their study found that a family-centered 
intervention improved management and control of diabetes key indicators41. Another study conducted by 
Cheraghi et al. also demonstrated that family-centered care can improve the management behaviors of diabetic 
patients and their caregivers in the realms of “blood glucose testing”, “insulin therapy”, “meal plan”, and “physical 
activity”42. Teli et al. also argued that a family empowerment model had a positive impact in improving the 
family’s diet management ability, motivating the patient to do regular exercise, and use the health care facilities43. 
In this regard, another study reported the efficacy of a family empowerment therapy regarding self-care and 

Fig. 2.  In the intervention group, the mean score of illness acceptance significantly increased from baseline 
to six weeks after the intervention, while in the control group, the mean score of illness acceptance remained 
almost unchanged from baseline to six weeks after the intervention.
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management of glycosylated hemoglobin in diabetes patients44. Overall, the results of the present study were 
in line with previous studies and showed that a FCEP can improve illness acceptance and self-management in 
patients with type 2 diabetes. In light of the findings of this investigation, healthcare practitioners, including 
nurses, can effectively elevate the illness acceptance and self-management of patients with type 2 diabetes by 
employing the FCEP. However, further studies are needed in this area to compare the results across different 
demographic data and strengthen the generalizability of the study findings.

Study limitations
This study provides valuable insights into the effectiveness of FCEP in improving illness acceptance and self-
management in patients with type 2 diabetes. However, it is essential to acknowledge and address the study’s 
limitations. A particularly significant limitation lies in the study’s restricted sampling methodology, which 
substantially constrains its generalizability to a broader population. Future investigations would benefit 
considerably from implementing more comprehensive sampling approaches and larger sample sizes at the 
national level. The use of a convenience sampling method in this study was also a major limitation because it is 
associated with a significant risk of selection bias. It is recommended that future studies include other sampling 
methods. In addition, the follow-up period was relatively short, which limits the understanding of the long-term 
impact of FCEP on illness acceptance and self-management. Long-term follow-up studies are needed to evaluate 
the sustained effect of FCEP on illness acceptance and self-management. Future research should aim to address 

Times

Intervention group Control group

Results*Mean Standard deviation Mean Standard deviation

Glucose Management

Baseline 7.86 2.76 8.06 2.42 t = 0.303, df = 57
P = 0.763

Immediately after intervention 12.68 1.19 8.63 2.03 u = 35.5
P < 0.001

Six weeks after the intervention 15.44 0.98 8.36 1.97 u = 0.5
P < 0.001

Results** χ2 = 55.53, df = 2
P < 0.001

χ2 = 8.85, df = 2
P = 0.12

Dietary Control

Baseline 5.62 1.1647 5.86 1.22 u = 392
P = 0.502

Immediately after intervention 7.44 0.94 5.8 1.15 u = 127.5
P < 0.001

Six weeks after the intervention 8.55 1.02 5.7 1.17 u = 31
P < 0.001

Results** χ2 = 43.54, df = 2
P < 0.001

χ2 = 1.35, df = 2
P = 0.508

Physical Activity

Baseline 3.82 1.94 4.06 1.52 t = 0.525, df = 57
P = 0.601

Immediately after intervention 5.62 0.9 4.13 1.25 u = 159.5
P < 0.001

Six weeks after the intervention 6.545 1.08 4.16 1.45 u = 83
P < 0.001

Results** χ2 = 40.92, df = 2
P < 0.001

χ2 = 0.14, df = 2
P = 0.933

Health-Care Use

Baseline 4.41 1.4 4.96 1.32 u = 330.5
P = 0.103

Immediately after intervention 5.17 1 5.06 1.41 u = 421.5
P = 0.833

Six weeks after the intervention 5.82 1.25 5.08 1.57 u = 314
P = 0.06

Results** χ2 = 26.69, df = 2
P < 0.12001

χ2 = 1.51, df = 2
P = 0.47

Sum Scale

Baseline 21.72 5.36 22.96 3.65 t = 1.03, df = 57
P = 0.305, Cohen’s d: −0.27 (−0.72 to 0.28)

Immediately after intervention 30.93 2.2 23.63 2.95 t=−10.72, df = 57
P < 0.001, Cohen’s d: 2.79 (2.06 to 3.51)

Six weeks after the intervention 36.37 2.39 23.26 3.11 t=−18.06, df = 57
P < 0.001, Cohen’s d: 4.70 (3.69 to 5.70)

Results**
F = 180.32, df = 2
P < 0.001, ηp2 = 0.86 (0.80 
to 0.90)

F = 0.96, df = 2
P = 0.363, ηp2 = 0.032 (0.000 
to 0.107)

Table 6.  Determination and comparison of the mean score of self-management and its dimensions in 
diabetic patients in the intervention and control groups at baseline and immediately, and six weeks after the 
intervention. * Independent Samples t Test/Mann–Whitney U test. ** Repeated measures ANOVA/Friedman 
test. ηp2: Partial eta-squared.
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these limitations to further our understanding of the effects of FCEP on illness acceptance and self-management 
of patients with type 2 diabetes.

Conclusion
The findings from the present study indicated that the FCEP demonstrated effectiveness in enhancing both 
the acceptance of the illness and the self-management skills of diabetic patients. The findings of this study 
can be valuable for nurses working in hospitals and home care environments, as they can utilize FCEP as a 
straightforward intervention to enhance treatment outcomes and mitigate disease complications in diabetic 
patients.

Data availability
If requested, the corresponding authors will make the datasets used and analyzed in the current study available 
for access.
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