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Abstract 

Diabetes Mellitus (DM) is a chronic metabolic disease which can lead to various complications such as cardiovascular disease,  
nephropathy, and neuropathy. It is expected to affect 592 million by 2035. Nutritional education and therapy have gained importance 
in recent years besides antidiabetic drugs. Individuals with diabetes should be referred to a registered dietician to receive diabetes 
nutrition education once the diagnosis is confirmed. Diabetic patients experience higher hospitalization rates for both diabetes-
related and unrelated conditions, as well as increased 30-day readmission rates compared to those without diabetes. Hospital stays 
offer a valuable opportunity not only for accurate diagnosis and treatment but also for delivering self-management education to 
diabetic patients. However, evidence evaluating the role of nutritional education in inpatient diabetes patients is rare. The aim of 
this review is to explore current evidence focusing on the impact of nutritional education on diabetes outcomes in inpatient settings. 
Studies showed that nutritional education significantly reduces fasting blood sugar levels, glycated hemoglobin HbA1c, BMI, and 
the risk of microvascular complications and cardiovascular disease. Different models for providing inpatient diabetes education 
have been introduced, each with different frameworks and effects. These models can be classified into diabetes non-specialty care 
education models, diabetes-specialty diabetes care models and technology-enabled education models. Interdisciplinary diabetes 
care model and the Chronic Illness Management Program are examples of inpatient diabetes education models that included 
nutritional education; however, these models showed debatable results. Most existing research either focuses on outpatient 
nutritional education or on general inpatient diabetes education without addressing the distinct role of nutrition. Further research 
is needed to explore and validate the effectiveness of inpatient diabetes nutritional education. 
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Introduction 

Diabetes Mellitus (DM) is a chronic metabolic disease which can lead to various complications 

such as hypertension, arteriosclerosis, cardiovascular disease, nephropathy, neuropathy and 

diabetic retinopathy (1). It is a prevalent disease, and its incidence is increasing globally. 

According to the International Diabetes Federation, diabetes mellitus is expected to affect 592 

million by 2035 (2). DM can be managed by multiple options including antidiabetic and insulin 

therapy, nutritional intervention, exercise, and psychological intervention (1). 

Besides the importance of antidiabetics and insulin therapy, nutritional therapy along with 
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nutritional education have also gained importance. Nutritional education is crucial and involves 

education, counseling, and diet management (3, 4). The National Institute for Health and Care 

Excellence recommended that nutritional education for diabetes patients should be an essential 

component of diabetes care (5). Individuals with diabetes should be referred to a registered 

dietician to receive diabetes nutrition education once the diagnosis is confirmed (6). Nutritional 

education interventions should be personalized and delivered by healthcare professionals who 

possess specialized knowledge and skills in nutrition (5, 7). Multiple studies evaluated the effects 

of nutritional education on diabetes outcomes such as glycated hemoglobin (HbA1c), body mass 

index (BMI), blood pressure, and postprandial blood glucose. Studies showed that nutritional 

education significantly reduces fasting blood sugar levels, glycated hemoglobin HbA1c, BMI, 

and the risk of microvascular complications and cardiovascular disease (8, 9). 

Diabetic patients experience higher hospitalization rates for both diabetes-related and unrelated 

conditions, as well as increased 30-day readmission rates compared to those without diabetes 

(10). These readmissions are often partly due to gaps in diabetes-related knowledge, nutritional 

understanding, and essential self-care skills, such as correctly taking prescribed medications (11). 

As such, hospital stays offer a valuable opportunity not only for accurate diagnosis and treatment 

but also for delivering self-management education to diabetic patients. Although hospitals have 

traditionally been viewed as less-than-ideal settings for education, an emerging and diverse body 

of evidence indicates that inpatient diabetes education—alongside improved communication of 

discharge instructions and active patient involvement in medication reconciliation—may help 

lower early readmission rates and lead to better health outcomes (12-14). However, evidence 

evaluating the role of nutritional education in inpatient diabetes patients is rare. The aim of this 

review is to explore current evidence focusing on the impact of nutritional education on diabetes 

outcomes in inpatient settings. 

Methods 

A comprehensive literature search was conducted in Medline (via PubMed), Scopus, and Web of 

Science databases up to Jan 5, 2024. Medical Subject Headings (MeSH) and relevant free-text 

keywords were used to identify synonyms. Boolean operators (AND’, OR’) were applied to 

combine search terms in alignment with guidance from the Cochrane Handbook for Systematic 

Reviews of Interventions. Key search terms included: “Nutritional Education” OR “Diabetes 

Nutritional Education” OR “Diabetes Education” OR “Dietary Education” AND “Inpatient” OR 

“Inpatients” OR “Hospitalized Patients” OR “Inpatient Settings” AND “Diabetes Mellitus” OR 

“Diabetes” OR “Type 1 Diabetes” OR “Type 2 Diabetes” Summaries and duplicates of the found 

studies were exported and removed by EndNoteX8. Any study that discusses the impact of 

nutritional education on diabetes outcomes in inpatient settings and published in peer-reviewed 

journals was included. All languages are included. Full-text articles, case series, and abstracts 

with the related topics are included. Case reports, comments, animal studies and letters were 

excluded.  

Discussion 

Diabetes Nutrition Education 
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Nutritional education is of pivotal importance for diabetes patients; it includes education, 

counseling, and diet management (3). It can be provided in different forms such as group, 

individualized, self-help group, and web-based education. Both general and specific dietary 

information can be provided across different durations of educational interventions. In recent 

years, multiple nutritional intervention methods have been introduced including dietary 

carbohydrate restriction, web education intervention, nutrition therapy, and remote therapy 

intervention (15-18).    

Multiple studies evaluated the effects of nutritional education on diabetes outcomes such as 

glycated hemoglobin (HbA1c), body mass index (BMI), blood pressure, and postprandial blood 

glucose. Studies showed that nutritional education significantly reduces fasting blood sugar 

levels, glycated hemoglobin HbA1c, BMI, and the risk of microvascular complications and 

cardiovascular disease (8, 9). A recent systematic review and meta-analysis evaluated the effect 

of various ways and different content of nutritional education on HbA1c (4). HbA1c is a 

significant indicator of glycemic control as it is strongly correlated with average blood sugar 

levels in diabetes patients. It also can be an important indicator for the reduced risk of 

complications (19, 20). Therefore, HbA1C is an appropriate indicator to evaluate the clinical 

effects of nutritional education. 

Thirty-six studies were included in this systematic review and meta-analysis and results showed 

that HbA1c levels were lower in the nutritional education interventions group compared with the 

control group (4). This result indicates the effectiveness of nutritional education interventions 

and exercise in glycemic control as emphasized in further studies (18, 21). Furthermore, studies 

have shown that repetitive and long-term nutritional education interventions that involve follow-

up management are more effective than short-term interventions (21). As HbA1c reflects average 

blood glucose levels over about three months, nutritional education that lasts at least four months 

is required. Continuous blood glucose regulation is important especially for individuals with 

diabetes to prevent complications. Maintaining HbA1c levels below 6.5% over a six-year period 

has demonstrated to decrease the risk of complications, including microvascular issues (22). 

Thus, nutritional education interventions lasting four months or more, along with continuous 

follow-up, are necessary. 

Analyses of both face-to-face and remote (web- and mobile-based) educational interventions 

have shown that each approach can be effective (4). Notably, individual face-to-face education 

demonstrated low heterogeneity across studies and yielded large effect sizes. Experimental 

studies reported reductions in HbA1c levels ranging from 1.0% to 2.0% in patients with type 1 

and type 2 diabetes following individualized nutrition education (23, 24). Additionally, 

systematic reviews have confirmed that web-based education interventions also result in 

decreased HbA1c levels (16). These findings suggest that individualized education is particularly 

effective and should be recommended for individuals with diabetes. 

Inpatients Diabetes Education 

The American Diabetes Association (ADA) recommends that all diabetes patients admitted to 

the hospital should be assessed for diabetes self-management skills and need for support and that 

they should receive diabetes self-management education and support when needed (25). Diabetes 



276 The Impact of Nutritional Education on Diabetes Outcomes 

Journal of Posthumanism 

 

 

organizations have declared various recommendations for the content of diabetes education in 

the hospital (25-27). These recommendations for inpatient education mainly focus on “survival 

skills”.  Survival skills should prepare patients for discharge and equip them to safely manage 

their diabetes at home until they can receive more comprehensive guidance in the outpatient 

setting (11).  

Recommendations for survival skills self-management education include the following: 

understanding of diabetes as a disease, acknowledging individual glycemic goals, ability to 

monitor blood glucose levels at home, identification of symptoms, signs and management of 

hypo- and hyperglycemia, nutritional education for optimizing glycemic targets, acknowledge of 

timing and administration method of prescribed diabetes medications, sick day rules, and when 

to call a health care provider or go to the Emergency Room or Urgent Care (11). Furthermore, 

inpatient diabetes education models should also involve a discharge plan that supports continuity 

of care by connecting patients with outpatient diabetes education and/or providers, recognizing 

that the transition from hospital to home is particularly difficult for this population and linked to 

a high risk of adverse outcomes (11).  

Additionally, the Joint Commission updated its certification requirements for inpatient diabetes 

care, mandating that healthcare providers should receive specialized education and training for 

managing hospitalized patients. It also requires providing inpatient diabetes education focused 

on essential survival skills for the newly diagnosed patients or those with knowledge gaps (28). 

Furthermore, the American Diabetes Association (ADA) and the American Association of 

Clinical Endocrinologists (AACE) indicate the importance of diabetes educators as they can play 

a pivotal role in providing the needs of hospitalized diabetes patients, especially during the 

discharge process (27).  

The American Association of Diabetes Educators (AADE) also recommended involving a 

diabetes educator on inpatient care teams to improve patient care (29). Despite these 

recommendations, inpatient diabetes educators’ presence is still rare. In 2017, the AADE 

performed a national survey and found that only 24% of diabetes educators were working in 

inpatient settings (30). The rising numbers of diabetes patients and their high hospitalization rates 

make it challenging to reach all hospitalized diabetes patients and to evaluate and achieve their 

education needs. Thus, multiple hospitals recently started to implement inpatient diabetes 

education care delivery models to overcome these challenges.  

Different models for providing inpatient diabetes education have been introduced, each with 

different frameworks and effects. These models can be classified into diabetes non-specialty care 

education models, diabetes-specialty diabetes care models and technology-enabled education 

models (11). Technology can also be integrated into both specialty and non-specialty care models 

to improve education delivery. The design and implementation of these models are often 

influenced by the availability—or absence—of diabetes specialists such as endocrinologists and 

diabetes educators, as well as by staffing resources (11). 

Inpatients Diabetes Nutritional Education 

An interdisciplinary diabetes care model for inpatient diabetes education, including nutritional 
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education, was developed at Vidant Medical Center in Greenville (31). The model had a vision 

statement “to deliver coordinated care to meet the needs of patients and their families, to provide 

the right care and education at the right time, and to position the program for long-term 

sustainability”. It aimed to provide diabetic patients with concise and clear instructions on 

diabetes survival skills. Providing survival skills education during hospitalization is essential to 

ensure a safe transition to community resources for ongoing and enhanced diabetes self-

management education (32). The model focused on teaching four diabetes survival skills: 

medications, glucose monitoring, hypoglycemia recognition and treatment, and post-discharge 

contact information. Although nutritional education is not considered a survival skill, the model 

developers recommended nutritional referrals for all patients with new-onset diabetes and are 

available to others on request (31).  

The patient education team consisted of front-line staff nurses, advance practice nurses, 

pharmacists, registered dietitian nutritionists (RDNs), case management staff, and a 

patient/family advisor was convened to review and provide feedback on the model (Figure 1). 

The nurse’s role was to assess patient’s educational needs, aiming that patient verbalizes 

understanding of diabetes survival skills. Pharmacist role was to resolve medication safety issues 

to ensure patient with complex medication issues safety. Nutritionist role was to assess patient’s 

nutritional needs and to ensure that patient verbalizes understanding of nutrition principle for 

diabetes (31).   

  

Figure 1. The Interdisciplinary Diabetes Care model (31). 
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Various steps were taken to operationalize the education model: RDNs were granted access to 

written nutrition education materials from the Academy of Nutrition and Dietetics’ Nutrition 

Care Manual. This access enabled the delivery of personalized nutrition education using 

standardized resources. Additionally, a revised nutrition screening and consultation process was 

introduced to better identify patients newly diagnosed with diabetes. As the model was rolled 

out, RDN consultation volume increased by 2%, a change that was effectively managed within 

existing staffing levels. A simplified 1-page handout, “The Basics of Diabetes,” that was 

developed and supported by visual aids and badge tags for nurses. Electronic health record 

(EHR), in-room video education, and supply kits were also added to streamline patient education 

(31). Furthermore, EHR consultations orders and algorithms were provided to pharmacists to 

support complex diabetes cases, and comprehensive community resource guides were provided 

to case managers to ensure patients’ access to affordable medications and education post-

discharge. Clinical staff received an inpatient diabetes management handbook and standardized 

insulin order sets to help them deliver consistent care and discharge planning (31). 

Length of stay (LOS), 30-day readmission rates for diabetes patients, and cost-effectiveness were 

chosen as important metrics for outcomes associated with this interdisciplinary education model. 

The medians of LOS for diabetes as the primary and secondary diagnosis were similar before 

and after intervention, indicating that the model has no effect on mean LOS. Furthermore, the 

readmission rate after intervention was similar to the readmission rate before intervention, 

whether diabetes was the primary or secondary diagnosis. These results also indicate that the 

model has no significant effect on readmission rates. On the other hand, the education model 

resulted in substantial annual cost savings to the organization. Notably, Newton et al. reported 

comparable outcomes (33).  

The Chronic Illness Management Program (CIMP) is another multidisciplinary model for 

inpatient diabetes education, including nutritional education, developed by Marchetta et al (34). 

They evaluated the effect of this model on physiological indicators of diabetes control, 

psychosocial outcome measures, and health care utilization of youth with type 1 diabetes (T1D) 

who showed failed diabetes management despite outpatient treatment. The model aimed to 

provide patients and their families with structured, comprehensive strategies including physical, 

medical, psychological, and nutritional factors to effectively manage their illness, improve 

quality of life, and achieve patient/family-centered goals of care (34).  

The model integrates classroom instruction, hands-on learning, community reintegration, and 

psychotherapy to support patients with diabetes. Each patient received daily medical oversight, 

24/7 nursing care, and support with insulin management, carbohydrate counting, and glucose 

monitoring. Diabetes education was provided for 60 minutes daily on weekdays by a pharmacist 

or nurse, along with 60 minutes of weekday nutritional counseling by a dietitian. Patients also 

participated in individual and group psychotherapy (up to three 30-minute sessions weekly), 

occupational and physical therapy (30 minutes each, five times per week), recreational therapy 

(60 minutes, six days per week), and child life therapy (60 minutes, three days per week). Weekly 

activities included community integration, case management, and team feedback meetings. 

Caregivers received weekly nutritional education sessions: 60 minutes each of diabetes 

education, nutrition counseling, and family therapy (34). 
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The CIMP showed significant effectiveness in improving illness management in patients with 

T1D by improving physiological and psychosocial outcomes. Furthermore, patients showed 

improved perceptions of diabetes-related health behaviors, overall knowledge of their condition, 

mental health symptoms, and less disease-related distress. The model creates a supportive 

environment where peers and staff offer daily opportunities for disease management without the 

conflict, frustration, or negative emotions that often arise in interactions with caregivers. 

Additionally, peer camaraderie helps reduce feelings of isolation commonly experienced by these 

young individuals (34). 

Wexler et al. performed a randomized trial to evaluate the effects of inpatient diabetes 

management, education, and discharge transition (IDMET) program on the glycemic control and 

hemoglobin A1c (HbA1c) in patients with type 2 diabetes up to 1 year after hospital discharge 

(35). An endocrinologist and nurse practitioner certified diabetes educator (NP CDE) completed 

the IDMET which included three components: diabetes management by an endocrinologist by 

recommending medications and following the patient for the duration of the inpatient stay; 

diabetes education provided by NP CDE focusing on diabetes survival skills and insulin teaching, 

including how to test blood sugar, how to keep daily records, how to draw up and inject insulin, 

symptoms, signs and management of hypo- and hyperglycemia, diet education, sick day rules, 

and foot and skin care; diabetes transition where diabetes discharge medication instructions 

printed on a single page template was provided for the patients that included the regimen and 

suggested changes in meals and activity. Patients also received nutritional counseling and 

education by inpatient dietitians upon discharge (35).  

Results showed inpatient diabetes management, nutritional education, and improved discharge 

transition planning improved glycemic control up to 12 months after hospital discharge in 

insulin-naive patients with uncontrolled diabetes but did not affect post-discharge glycemic 

control in patients treated with insulin prior to hospital admission (35). 

Conclusion 

Although nutritional education proved effectiveness in diabetes mellitus management, evidence 

evaluating its impact particularly in inpatient settings is still lacking. Furthermore, current 

evidence mainly focuses on nutritional education in outpatient settings or on inpatient diabetes 

education without addressing the distinct role of nutrition. The scarce studies available showed 

promising results from structured and interdisciplinary and models that include nutritional 

education; however, these results can’t yet be generalized. Thus, future research should focus on 

exploring and validating the effectiveness of inpatient nutritional diabetes in improving clinical 

outcomes and long-term disease management. 
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