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Research Paper
Effect of a Structured Nurse-led Follow-up on Self-
care and Metabolic Indices in Diabetes Patients

Background: Diabetes is a metabolic disorder that is associated with several complications. This 
study aimed to assess the effect of a structured nurse-led post-discharge follow-up plan on self-care 
behaviors, metabolic control indices, and adverse health outcomes in diabetics.

Methods: A total of 144 adults with diabetes were randomly assigned to intervention and control 
groups. The intervention group received self-care education and scheduled follow-up with a nurse 
educator. Data on self-care behaviors, glycosylated hemoglobin A1C (HbA1c), fast blood sugar 
(FBS), total cholesterol (TC), and adverse health outcomes were collected at the baseline and 
after a 3-month intervention. Outcome analyses were conducted based on the intention-to-treat 
principles. 

Results: During the three-month project, the intervention group showed a significant increase in 
self-care behaviors (from 31.17±7.69 to 31.32±13.58, P<0.001), while the control group exhibited 
no significant change (from 31.17±7.69 to 31.32±13.58, P=0.907). After the intervention, the 
mean self-care behavior score was significantly higher in the intervention group (B=20.02; 95% 
confidence interval [CI], 14.49%, 25.56%; P<0.001). Additionally, the mean HbA1c level in the 
nurse-led follow-up group was 0.70 units lower than in the control group (95% CI, 0.15%, 1.26%; 
P<0.001). The odds of achieving a good FBS level were significantly higher in the intervention 
group compared to the control group (odds ratio [OR]=7.79; 95% CI, 1.21%, 50.40%; P<0.001). 
Furthermore, the mean TC level in the intervention group was 20.31 units lower than in the control 
group (95% CI, 11.56%, 29.04%; P<0.001).

Conclusion: A structured nurse-led post-discharge follow-up plan significantly improves self-
care behaviors and metabolic control in patients with diabetes. Implementing such interventions 
in routine diabetes care could enhance disease management and reduce the risk of complications.

Keywords: Diabetes mellitus, Hemoglobin A1C (HbA1C), Fast blood sugar (FBS), Patient 
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Introduction

iabetes is a metabolic disorder character-
ized by hyperglycemia caused by insu-
lin resistance, insulin deficiency, or both 
[1]. Diabetes is one of the top ten causes 
of death worldwide and a serious public 

health concern that imposes a significant global bur-
den on societies [2, 3]. Most developed and develop-
ing countries have experienced an increase in diabetes 
prevalence in recent decades [2]. Diabetes is estimated to 
impact 642 million people globally by 2040 [4]. Accord-
ing to studies, Iran had a 35% increase in the prevalence 
of diabetes over six years from 2005 to 2011. By 2030, 
9.2 million Iranians are estimated to have diabetes [4, 5]. 

Diabetes is usually associated with complications, such 
as cardiovascular diseases, kidney diseases, and neurop-
athy, which are all significant causes of death [3]. For 
those with diabetes, the hospitalization rate is, on aver-
age, 2-3 times more frequent than for those without dia-
betes [6, 7]. Compared to non-diabetic patients, patients 
with diabetes have a greater likelihood of hospital read-
mission due to various factors, including poor glucose 
control, medication nonadherence, pharmaceutical side 
effects, inadequate disease management, and inability to 
care for themselves [6-8]. The risk of readmission could 
be heightened by poor patient evaluation at discharge, 
a flawed discharge program, incomplete communica-
tion and information transfer between doctors and pa-
tients, and inadequate follow-up after discharge [9]. 
Effective discharge planning for patients with diabetes 
can notably improve metabolic parameter control and 
reduce readmission rates by evaluating patients’ require-
ments during hospitalization and establishing continuity 
of care after discharge. Patients with diabetes require a 
structured, well-planned, and comprehensive discharge 
program that includes ongoing education, monitoring 
of health behaviors, and reminders of follow-up ap-
pointments. Nurses play a key role in implementing a 
discharge program. They can improve diabetes manage-
ment by frequently interacting with patients, following 
up and educating them about the disease, monitoring be-
havioral changes, and being involved in transition care 
[10]. A follow-up or continuous care program can estab-
lish effective and communication between the patient, 
their family, and the nurse. Nurses act as follow-up care 
agents and service providers to identify the needs and 
problems of patients, help maintain and improve their 
health, reduce the symptoms of the disease, and increase 
the level of satisfaction and quality of life of the patients 
[11].

In response to precipitously rising healthcare costs, 
Iran’s Ministry of Health and Medical Education 
(IMOHME) launched a nurse-led follow-up plan for 
three chronic diseases to make the most of limited medi-
cal resources, improve disease management and prevent 
complications. IMOHME began the nurse-led follow-up 
plan in 2019 as a pilot in selected hospitals. The follow-
up nurse is stationed at the hospital and is responsible for 
the follow-up of patients with chronic diseases who were 
discharged from hospital wards or referred to the clinic 
and require training and follow-up. The follow-up pro-
cess is designed, implemented, and evaluated with the 
participation of the specialized care team from referral 
through discharge. Therefore, the current study aimed 
to assess whether a structured nurse-led post-discharge 
follow-up plan, designed by IMOHME, could improve 
self-care behaviors and metabolic control indices and re-
duce adverse health outcomes in diabetics.

Methods

Design, setting, sampling, and patients

This randomized clinical trial was conducted between 
May and January 2022. The study participants consisted of 
144 type 2 diabetic patients hospitalized at Bohlol Hospital 
in Gonabad, Iran. The inclusion criteria included a con-
firmed diagnosis of diabetes by a specialist, discharge from 
the hospital with referral to the hospital’s self-care and 
follow-up unit, age >18 years, ability to provide informed 
consent, access to a phone or mobile device, no speech, 
hearing, or visual impairments, the ability to comprehend 
and respond to questions, residency in Gonabad, and no 
history of mental illness. The exclusion criteria included 
death and refusal to continue participation in the study.

According to the formula for comparing means be-
tween two independent groups, the effect size of 0.74 
for the hemoglobin A1C (HbA1C) level was based on 
a similar study [12], with a confidence level of 99%, 
and a test power of 95%. The minimum required sample 
size was calculated to be 65 people in each group. The 
sample size was raised to 72 individuals per group after 
accounting for a drop rate of 10%. 

Randomization 

The randomization list was generated by the analyst 
prior to the intervention, using the web-based platform 
at [13]. The list was created using random-permutation 
blocks of sizes 2 and 4 to ensure balanced group allo-
cation. To maintain blinding, the list was concealed in 
sealed envelopes. Once a patient’s eligibility was con-
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firmed, the corresponding envelope was opened, and the 
participant was assigned to either the intervention or the 
control group.

Interventions

For the intervention group, the nurse-led follow-up 
plan was implemented. The nurse-led follow-up plan 
included the assignment and follow-up of hospitalized 
patients with diabetes, a process designed, implemented, 
and evaluated with the specialized care team’s partici-
pation from the time of discharge onward. The patients 
were referred to the follow-up unit after completing safe 
discharge procedures in the inpatient department and re-
ceiving specialized training from nurses and doctors. The 
follow-up nurse performed initial assessments to con-
tinue the required training after discharge, based on the 
patiens’ history and the developed protocols for training 
the patient, his companions, and his family at all stages.

After the necessary training in the first session about 
home care that was provided at the time of discharge, 
according to the instructions, within 3 to 7 days after 
discharge in the first phase of follow-up, three phone 
calls were made to the patients, and based on the check-
list, necessary follow-ups and trainings were provided. 
The subjects of training included the complications of 
diabetes, the benefits of self-care in preventing compli-
cations, the importance of proper physical activity, the 
importance of following a proper diet, the importance of 
foot care, and the effects of smoking in the occurrence of 
complications in patients with diabetes. Additionally, in 
cases of additional support needs, patients were referred 
to relevant centers, such as the diabetes clinic, the hospi-
tal self-care clinic, health centers, psychologists, addic-
tion and smoking cessation centers, nutrition counselors, 
and home care facilities. The necessary follow-ups were 
conducted with the mentioned institutions. The patients 
were classified into three zones based on the doctor’s 
prescription, the severity of the condition, and warning 
signals. The frequency of follow-up was determined 
by patient category. Patients in the green zone were 
followed-up every two weeks, while those in the yellow 
zone were followed up every two months. For patients 
in the red zone, while recommending an immediate visit 
to the hospital emergency room, a phone follow-up was 
done up to 6 hours later. Then, the follow-up of these 
patients was performed twice a week after they were dis-
charged from the hospital until they were in the green 
zone. The control group underwent routine training and 
usual follow-up procedures, as well as one additional or-
dinary follow-up during the study to observe the ethical 
standards.

Outcomes

The primary outcome was to determine the differences 
in HbA1C levels between the two groups. The second-
ary outcomes were to compare the two groups based on 
self-care behaviors, fast blood sugar (FBS) level, total 
cholesterol (TC) level, percent of unplanned emergen-
cy department revisits, percentage of patients’ physical 
complications after discharge, and percentage of re-
hospitalization. The outcome variables were measured 
at the baseline and following the three-month interven-
tion. The last three secondary outcomes were measured 
as design evaluation indices. The percentage of diabetes 
patients who were satisfied with the services was also 
measured following the three-month intervention in the 
follow-up nursing plan group as another evaluation in-
dex of the plan.

Questionnaires

Baseline characteristics questionnaire

It included several items, including age, sex, duration 
of diabetes, body mass index (BMI) (Kg/m2), marital 
status, occupation, educational level, residence, income 
level, drug type, underlying diseases, history of hospital-
ization, and diabetes complications.

Farsi self-care of diabetes inventory (FSCODI)

This questionnaire was created in 2017 by an Italian 
group based on the theory of self-care in chronic diseas-
es [14] and has been translated into ten other languages. 
The tool comprises 40 items across four dimensions. 
Each dimension also has several subscales. The dimen-
sions are as follows: Self-care maintenance (12 items; 
four subscales: Activity-nutritional behavior, smoking 
avoidance behavior, illness-related behaviors, health-
promoting behaviors), self-care monitoring (eight items; 
three subscales: Symptom monitoring, symptom assess-
ment, and symptom recognition), self-care management 
(eight items; two subscales: Autonomous self-care and 
consultative self-care), and self-care confidence (eight 
items; two subscales: Task-specific self-care confidence 
and persistence self-care). The items scores are based on 
a 5-point Likert scale. The scores for each dimension, 
as well as the overall scale, are standardized to a range 
of 0-100, with higher scores indicating better self-care. 
The validity and reliability of the Farsi version of the 
self-care of diabetes inventory (SCODI) were assessed 
and confirmed by Ebadi et al. [15]. The F-SCODI dem-
onstrated acceptable validity and reliability. Construct 
validity was supported through exploratory factor anal-
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ysis, which identified distinct factors within each self-
care dimension. The tool also exhibited strong internal 
consistency, with Cronbach’s α values ranging from 0.59 
to 0.89 across the dimensions, and McDonald’s omega 
coefficients ranging from 0.75 to 0.95, reinforcing the 
reliability of the factors. Furthermore, test-re-test stabil-
ity was confirmed with high intra-class correlation coef-
ficients, ranging from 0.62 to 0.92, indicating the tool’s 
reliability over time [15].

Statistical analysis

SPSS software, version 16.0 was used to analyze the 
data. The normality of the quantitative variables was as-
sessed using the Kolmogorov-Smirnov test. Mean±SD 
were used to describe quantitative variables, while num-
bers and percentages were used to describe qualitative 
variables. Independent sample t-tests and chi-square 
test were applied to compare the baseline characteristics 
between the intervention and control groups. Outcome 
analyses were performed based on the initial group as-
signment (intention to treat), and all P were two-sided. 
Despite randomization, the intervention and control 
groups were significantly different in some baseline 
characteristics. 

Unadjusted effects were assessed using simple linear 
and logistic regression analyses. Adjusted analysis was 
performed using multiple regression models, including 
linear regression for continuous outcomes (HbA1C and 
TC) and logistic regression for binary outcomes (FBS, 
unplanned emergency department referral, physical 
complications after discharge, and re-hospitalization). 
For each group, we compared the baseline and the final 
measurement following 3-months intervention using a 
paired t-test for continuous outcomes (HbA1C and TC) 
and McNemar’s test for FBS as a binary outcome.

Results

Characteristics of the patients

Nine (6%) patients, three (4%) in the control group, 
and six (8%) in the nurse-led follow-up group, discon-
tinued the trial, all for personal reasons (Figure 1). A total 
of 135 patients were included in the analysis (dropout 
rate=6.25%). 

Table 1 presents the patients’ characteristics in the 
follow-up and control groups. Age, sex, BMI, marital 
status, occupation, educational level, residence, income 
level, drug type, underlying disease, and history of hos-
pitalization did not significantly differ between the two 

patient groups. However, three baseline characteristics 
were significantly different between the two groups: 
Diabetic complications, hospitalization history, and dia-
betes duration (Table 1). 

Intervention effects

Self-care behavior changes

Following 3-month intervention, a significant increase 
was observed in self-care behaviors and their dimen-
sions in both the unadjusted and the adjusted analysis 
(Table 2). Based on the results of adjusted analyses the 
mean of self-care behaviors (20.02; 95% confidence in-
terval [CI], 14.49%, 25.56%; P<0.001) and its dimen-
sions, including self-care maintenance (14.20; 95% CI, 
6.71%, 21.67%; P<0.001), self-care monitoring (19.58; 
95% CI, 11.19%, 27.97%; P<0.001), self-care manage-
ment (23.11; 95% CI, 14.01%, 32.21%; P<0.001), and 
self-care confidence (17.92; 95% CI, 8.17%, 27.68%; 
P<0.001) was significantly higher in the intervention 
group. 

HbA1C level changes

No significant differences were observed in HbA1C 
levels between the two groups in unadjusted analysis 
(P=0.208). However, the adjusted analysis showed that 
the mean HbA1C level in the nurse-led follow-up group 
was 0.70 (95% CI, 0.15%, 1.26%) units lower than in the 
control group (Table 2).

FBS changes 

No significant difference was observed between the 
two groups in the percentage of patients with good FBS 
levels (P=0.059). However, the adjusted analysis showed 
that the odds ratio for a good FBS level was significantly 
higher in the intervention group than in the control group 
(odds ratio [OR]=7.79; 95% CI, 1.21%, 50.40%) (Table 
2).

TC changes

A significant difference was observed in TC levels be-
tween the two groups in unadjusted analysis (P<0.001). 
The adjusted analysis results also showed that the mean 
TC level in the intervention group was 20.31 (95% CI, 
11.56%, 29.04%) units lower than that of the control 
group (Table 2).
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Adverse health outcome

No significant relationship was observed between the 
two groups in the unplanned referral to the emergency 
department, physical complications after discharge, and 
re-hospitalization during the trial, in the unadjusted anal-
ysis. The adjusted analysis results also showed no sta-
tistically significant difference between the intervention 
and control groups for unplanned emergency department 
referrals (P=0.714), physical complications after dis-
charge (P=0.166), and re-hospitalization during the trial 
(P=0.320) (Table 3). 

Satisfaction with the intervention

In the intervention group, 66 patients (96.7%) ex-
pressed satisfaction with the services.

Discussion

This study examined whether a structured nurse-led 
post-discharge follow-up could improve self-care behav-
iors and metabolic control indices, and reduce adverse 
health outcomes in diabetics.

The results of the present study supported the positive 
effects of the nurse-led post-discharge follow-up plan 
on self-care behaviors in patients with diabetes. Effec-
tive disease management can be achieved by increasing 
awareness about the disease, proper use of medication, 
good adaptation to their diet and physical activities, 
adopting behaviors, such as self-monitoring and regular 
medical follow-up. Increasing the individual’s self-care 
behaviors plays a significant role in effective disease 
management, reducing caregiver load, making diabetes 
mellitus (DM) treatment easier for patients and caregiv-
ers, and enhancing clinical outcomes in patients with 
type 2 diabetes mellitus (T2DM) [16]. According to 
studies, patients with diabetes who participate in their 
own care have a significant impact on the progression 
and development of their disease [17-19]. 

Figure 1. The CONSORT flowchart of the study
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Table 1. Characteristics of the participants

Variables
Mean±SD/No. (%)

P
Nurse-led Follow-up Group (n=69) Control Group (n=66)

Age (y) 62.20±9.79 63.62±8.63 0.37*

Duration of diabetes (y) 8.65±6.31 12.90±7.87 0.001*

BMI (Kg/m2) 27.34±2.26 27.27±2.29 0.86*

Sex
Female 40(58.0) 39(59.1)

0.90†

Male 29(42.0) 27(40.9)

Marital status
Married 60(87.0) 54(81.8)

0.41†

Single/widowed 9(13.0) 12(18.2)

Occupation

Self-employed 9(13.6) 14(20.3)

0.64†

Retired 16(24.2) 16(23.2)

Employee 4(6.1) 2(2.9)

Housewife 37(56.1) 37(53.6)

Educational level
High school or less 64(92.8) 61(92.4)

0.94†

University 5(7.2) 5(7.6)

Residence place
Urban 52(75.4) 55(83.3)

0.25†

Rural 17(24.6) 11(16.7)

Income level
Sufficient 69(100.0) 64(97.0)

0.24†

Insufficient 0 2(3.0)

Drug type

Insulin 10(14.5) 12(18.2)

0.75†Oral 45(65.2) 39(59.1)

Both 14(20.3) 15(22.7)

Underlying diseases
Yes 53(76.8) 50(75.8)

0.89†

No 16(23.2) 16(24.2)

History of hospitalization
Yes 63(91.3) 18(27.3)

<0.001†

No 6(8.7) 48(72.7)

Diabetes complications
Yes 20(29.0) 30(45.5)

0.048†

No 49(71.0) 36(54.5)

*Independent two samples t-test, †chi-square test.
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Table 2. FBS level, hba1c level, TC level, and self-care behaviors at baseline and following three-month intervention in patients 
with diabetes

Variables

No. (%)/ Mean±SD

Control Group (n=66) Follow-up Group (n=69)

Baseline End of Trial,
Nurse-led Post-discharge

Baseline End of Trial

FBS - - - -

Poor control (<70  or >130) 48 (72.7) 45(68.2) 49(71.0) 36(52.2)

Good control (70-130) 18 (27.3) 21 (31.8) 20 (29.0) 33 (47.8)

Pe 0.250 <0.001

HbA1C 7.71±1.76 7.71±1.85 8.34±2.01 7.32±1.67

Pf (MD; 95%CI) 0.971, (0.38; -0.24, 0.24) <0.001,  (-1.01; -1.37, -0.66)

TC 173.35 (41.21) 174.92 (39.29) 156.23 (50.67) 142.29 (3.28)

Pf, (MD; 95%CI) 0.311,  (-1.57; -1.50, 4.66) <0.001,  (-13.94; -21.06, -6.82)

Self-care maintenance 38.42±7.74 39.90±13.08 39.67±8.67 59.33±18.79

Pf, (MD; 95%CI) 0.379 (1.25; 1.56, 4.06) <0.001, (18.04; 14.21, 21.86)

Self-care monitoring 28.93±9.81 31.25±16.22 28.71±9.52 54.94±19.14

Pf, (MD; 95%CI) 0.197 (2.19; -1.16, 5.54) <0.001,  (23.43; 19.13, 27.75)

Self-care management 21.57±14.10 24.84±17.13 28.63±11.72 54.24±19.02

Pf, (MD; 95%CI) 0.132 (3.32; 1.02, 7.67) <0.001, (23.94; 19.09, 28.79)

Self-care confidence 37.12±10.04 32.08±15.97 38.66±12.25 53.08±18.93

Pf, (MD; 95%CI) <0.001 (9.14; 5.25, 13.03) < 0.001,  (31.04; 26.29, 35.80)

Self-care behaviors (total score) 31.17±7.69 31.32±13.58 33.22±8.56 53.63±17.42

Pf, (MD; 95%CI) 0.907 (0.18; -2.82, 3.18) <0.001,  (18.40; 14.62, 22.18)

Variables

Difference in Outcome Variables Between Follow-up and Control Groups at 
the Baseline and Following Intervention

Pb
Unadjusted Analysis Adjusted Analysis

OR (95% CI)/β (95% CI) Pa OR (95% CI)/β (95% CI) 

FBS Ref - Ref -

Poor control (<70  or >130) Ref - Ref -

Good control (70-130) 1.96 (0.97, 3.96) 0.059 7.79 (1.21, 50.40) <0.001

Pe - - -

HbA1C -0.38 (-0.99, 0.22) 0.208 -0.70 (-1.26, -0.15) 0.013

Pf (MD; 95%CI) - - - -
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In the current study, the effect of the nurse-led post-dis-
charge follow-up plan on the metabolic profile was as-
sessed using HbA1C, FBS, and TC indices. Diabetes has 
been associated with poor glycemic control, resulting 
in consistently high blood glucose levels measured by 
HbA1c [20]. A one percent decrease in the HbA1c level 
is associated with a 25%, 7%, and 18% decrease in death 
from diabetes, mortality from all causes, and fatal and 
nonfatal myocardial infarction, respectively [21]. Ac-
cording to the current study, the nurse-led post-discharge 
follow-up plan improved HbA1c levels. In the nurse-
led post-discharge follow-up group, a 1.01% (95% CI, 
0.66%, 1.37%) reduction was observed at 12 weeks, and 
the percentage of patients with good HbA1c levels was 
increased from 30.4% to 44.9%. In the control group, no 
significant change in HbA1c levels was observed, and 
the percentage of patients with a good level of HbA1c 
decreased inversely from 30.3% to 25.8%. According 
to ADA standards, FBS levels ranging from 70 to 130 
mg/dL were defined as adequate glycemic control [22]. 
The odds ratio of having FBS between 70 and 130 mg/

dL in the nurse-led post-discharge follow-up group was 
significantly higher than in the control group (OR=7.79; 
95% CI, 1.21%, 50.40%). The increase in the percentage 
of patients with good FBS levels in the nurse-led post-
discharge follow-up group (18.8%; 29.0% to 47.8%) 
was higher than in the control group (4.1%; 27.3% to 
31.4%). We also found that the nurse-led post-discharge 
follow-up group had considerably lower TC levels than 
the control group. The patients with good cholesterol 
levels (<200 mg/dL) increased by 11.6% (95% CI, 87%, 
98.6%) in the nurse-led post-discharge follow-up plan, 
whereas the control group increased by 1.5% (95% 
CI, 77.3%, 78.8%). These achievements may be asso-
ciated with greater adherence to self-care behaviors in 
the nurse-led post-discharge follow-up group than in the 
control group. In line with the above findings, similar 
studies have shown that a nurse follow-up intervention 
can improve patients’ self-care and glycemic control 
[23-26].
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Variables

Difference in Outcome Variables Between Follow-up and Control Groups at 
the Baseline and Following Intervention

Pb
Unadjusted Analysis Adjusted Analysis

OR (95% CI)/β (95% CI) Pa OR (95% CI)/β (95% CI) 

TC -32.63 (-44.93, -20.33) <0.001 -20.31 (-29.04, -11.56) <0.001

Pf, (MD; 95%CI) - - - -

Self-care maintenance 19.43 (13.90, 24.97) <0.001 14.20 (6.71, 21.67) <0.001

Pf, (MD; 95%CI) - - - -

Self-care monitoring 23.68 (17.63, 29.74) <0.001 19.58 (11.19, 27.97) <0.001

Pf, (MD; 95%CI) - - - -

Self-care management 29.40 (23.23, 35.57) <0.001 23.11 (14.01, 32.21) <0.001

Pf, (MD; 95%CI)

Self-care confidence 26.25 (18.78, 33.72) <0.001 17.92 (8.17, 27.68) <0.001

Pf, (MD; 95%CI)

Self-care behaviors (total score) 22.31 (16.98, 27.65) <0.001 16.28 (8.70, 23.86) <0.001

Pf, (MD; 95%CI)

Abbreviations: OR: Odds ratio; CI: Confidence interval; SD: Standard deviation; HbA1C: Hemoglobin A1C; FBS: Fasting blood 
sugar; MD: mean difference.

aP based on the simple logistic regression,bP based on the multiple logistic regression (adjusted for outcome measures at the 
baseline, diabetes complications, hospitalization history, and duration of diabetes), cP based on the simple linear regression; dP 
based on the multiple linear regression (adjusted for outcome measures at the baseline, diabetes complications, hospitalization 
history, and duration of diabetes), eP based on the McNemar’s test; fP based on the paired t-test. 
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In the current study, no significant differences were 
observed in unplanned emergency department referrals, 
physical complications after discharge, or re-hospitaliza-
tion during the trial between the nurse-led post-discharge 
follow-up and control groups. It might be related to the 
short duration of follow-up. A similar study in China 
found a significant reduction in re-hospitalization after a 
24-month follow-up [27].

A total of 6.25% dropout rate during the 3-month in-
tervention was a statistically admissible proportion, in-
dicating good consistency of patients with the nurse-led 
follow-up plan. Moreover, patients’ compliance and sat-
isfaction with the nurse-led follow-up plan were gener-
ally high. As a result, the possibility of applying this plan 
on a larger scale in the future appears promising. 

Conclusion

A structured nurse-led post-discharge follow-up plan 
significantly improves self-care behaviors and metabolic 
control in patients with diabetes. Implementing such in-
terventions in routine diabetes care could enhance dis-
ease management and reduce the risk of complications. 
Further research is recommended to assess the long-term 
benefits and sustainability of this approach.

Strengths and limitations

The strength of this study includes its randomized 
clinical trial design, which enhances the reliability of the 
findings by minimizing bias and ensuring comparability 
beween the intervention and control groups at baseline. 
However, the study also has several limitations. One 
key limitation is the short follow-up duration of only 3 
months, which may not have been long enough to ob-
serve long-term outcomes such as re-hospitalization, 
complications, or sustained changes in disease manage-
ment. While the study showed improvements in meta-
bolic parameters, the short timeframe may have limited 
the detection of more significant changes in patients’ 
health over the long term. The study was conducted at 
a single hospital in Gonabad, Iran, which may limit the 
generalizability of the findings to other regions or health-
care systems with different patient populations or health-
care structures.

Ethical Considerations

Compliance with ethical guidelines

This study was approved by the Ethics Committee of 
Gonabad University of Medical Sciences, Gonabad, Iran 
(Code: IR.GMU.REC.1400.013). This study was con-
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Table 3. Indices of evaluation of the follow up nursing plan

Variables
No. (%) Unadjusted Analysis Adjusted Analysis

Nurse-led Post-discharge 
Follow-up Group

Control 
Group OR (95% CI) Pa OR (95% CI) Pb

Unplanned referrals to the 
emergency department - -

1.09 (0.39, 3.01) 0.872 1.32(0.30, 5.85) 0.714
Yes 60(87.0) 58(87.9)

No 9(13.0) 8(12.1)

Physical complications after 
discharge - -

Yes 65(94.2) 56(84.8)
0.35 (0.10, 1.16) 0.085 0.33 (0.07, 1.59) 0.166

No 4(5.8) 10(15.2)

Re-hospitalization during 
the trial

0.23 (0.03, 2.10) 0.191 7.85 (0.14, 454.37) 0.320Yes 68(98.6) 62(93.9)

No 1(1.4) 4(6.1)

OR: Odds ratio; CI: Confidence interval.

aP based on the simple logistic regression, bP based on the multiple logistic regression (adjusted for outcome measures at the 
baseline, diabetes complications, hospitalization history, and duration of diabetes). 

https://www.gmu.ac.ir/
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ducted following the guidelines of the Helsinki Decla-
ration. The participants were assured that their identity 
would be kept private. All participants received informa-
tion regarding the study’s objectives and methodology 
and participated in the trial with informed consent. Par-
ticipants had the option to leave the study at any time. 
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