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Objectives: This study aims to develop a national consensus on the needs and 
dietary management of disabled older adults and guide their nutritional care.
Methods: A systematic review of the literature in the Pubmed was conducted to 
identify evidence regarding the nutritional management of disabled older adults. 
Subsequently, an expert panel was formed to understand their perspectives on 
the nutritional management of disabled older adults through semi-structured 
interviews. Finally, through a modified Delphi method, a multidisciplinary expert 
panel was invited to refine and validate the nutritional management indicators 
for disabled older adults.
Results: The average score of three expert coordination coefficients were 0.95 
(judgmental basis), 0.86 (familiarity), 0.90 (authority) respectively. The average 
score of Kendall’s W was 0.890. A comprehensive list for the nutritional manage-
ment of disabled older adults was established, which covers 35 primary indica-
tors, 16 sary indicators, and 33 tertiary indicators.
Conclusion: The index system of nutritional needs and dietary management for 
disabled older adult individuals, as constructed in this study, provides a theoreti-
cally grounded framework that requires further empirical validation. It provides a 
reference for the nutritional management of disabled older adults in the future.
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1 Introduction

“Disability” and “Incapacity” are distinct yet interrelated constructs defined by WHO, 
where disability emphasizes social participation barriers from long-term impairments while 
incapacity focuses on functional loss affecting self-care. This study targets older adults with 
functional limitations including illness-, injury-, or congenitally-induced disabilities, whose 
population is projected to grow from 52.71 million in 2020 to 95.37 million by 2050 in China 
(1). These individuals face compounded nutritional risks, including protein-energy malnutri-
tion and dysphagia-related complications, which significantly impact quality of life (2, 3).

In China, the living conditions for older adult individuals with disabilities vary significantly 
depending on geographic location, socioeconomic status, and availability of support services. 
Traditionally, many older adult individuals with disabilities in China live with their families, 
often in multi-generational households. This family-centred approach is consistent with 
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Confucian values that emphasise filial piety and family responsibilities 
(1). In urban areas, there has been a gradual shift toward institutional 
care due to increased mobility and changing family structures. 
However, institutional care facilities, including nursing homes and 
assisted living centers, are still relatively underdeveloped compared to 
Western standards (4). In rural areas, the availability and quality of 
institutional care are even more limited, leading many older adult indi-
viduals with disabilities to rely on informal family support (5) 
Compared with the West, dietary management for Chinese older adults 
with disabilities is more oriented toward home-based dietary manage-
ment. Often the carer decides on the three meals a day for the cared-for 
person. Therefore, there is a need to provide programmes for the 
dietary management of older adults with disabilities in China.

Agarwal et al. (6) have found that diet may be an effective strategy 
for preventing dysfunction in older adults. Therefore there is a need to 
manage the diet of older adults with disabilities. Dietary management 
refers to the scientific and rational arrangement and management of 
diets. Reasonable dietary management not only meets the nutritional 
needs of the organism, maintains health and prevents disease, but also 
provides the right amount of energy and nutrients to promote health 
and development. Much literature has focused on dietary management 
for older people, including the prevention of dementia (7), diabetes (8) 
and frailty (9) in older adults. Beyond disease-specific outcomes, nutri-
tional status is closely linked to overall quality of life in older adults 
with disabilities. Malnutrition has been shown to accelerate functional 
decline, exacerbate frailty, and increase the risk of depression, thereby 
diminishing both physical and mental wellbeing (10–12). In fact, the 
US Centers for Disease Control and Prevention (CDC) has begun to 
focus on the nutritional management of adults with physical disabilities 
(13). A study by Chinese scholar Kang Lin also pointed out that appro-
priate nutritional support and team interventions targeting multiple 
risk factors can effectively improve the prognosis of disabled older 
adults (14). However, there are limitations in the nutritional manage-
ment of older adult individuals with disabilities. Evidence-based guide-
lines may not be able to address some of the controversial issues that 
experts face in their daily work. Expert consensus and Delphi studies 
may be useful tools in addressing this issue (15).

This study was aim to reach a consensus on the principles of con-
structing dietary management for the disabled older adults and high-
light areas for improving nutritional care in managing disabled older 
adults in China. The objectives of the study were as follows: (1) to 
reach an expert consensus on the principles of dietary management 
for the disabled older adults in China; and (2) to gather information 
on the areas of highest uncertainty related to the nutritional manage-
ment of the clinically disabled older adults.

2 Materials and methods

2.1 Design

The Delphi method is widely recognized as a powerful means for 
respondents to reach a consensus and generate ideas on many health-
related issues. Therefore, considering the low available evidence, 
knowledge, or application, this study used a Delphi method to explore 
expert opinion on dietary guidelines for older adults with disabilities. 
Delphi is a feedback-based anonymous questioning technique. After 
obtaining the opinion of the experts on the question to be asked, it is 
statistically analyzed and then anonymously fed back to the experts 

until a consensus opinion is obtained. Three main aspects are ensured 
in this study: (1) the experts do not know the identity of the other 
experts, which helps to ensure that their responses are independent; 
(2) the experts answered individually to avoid certain individuals 
dominating the group; (3) a mathematical voting procedure was used 
to rank the items. This independent consultation ensures that experts 
do not discuss or exchange opinions.

2.1.1 Step 1: literature review

We reviewed the literature in Pubmed and CNKI from 2015 to 2025 
based on the keywords (((((((persons with disabilities) AND (older 
adults)) AND (Nutrition status)) OR (Nutrition Assessment)) OR 
(Nutrition Surveys)) OR (Nutritional Requirements)) OR (Energy 
Intake)) AND (Mental health). Inclusion Criteria: (1) The research sub-
jects are disabled or incapacitated older adults aged 60 and above. (2) The 
study involves nutritional requirements, dietary management, or related 
intervention measures. (3) The research types include randomized con-
trolled trials, cohort studies, cross-sectional surveys, or expert consen-
suses. (4) The literature is published in core journals. Exclusion Criteria: 
(1) Duplicate publications. (2) Non-original research (such as reviews 
and comments). (3) Studies with a sample size of <50 cases. (4) Research 
designs with major flaws (such as no control group or a follow-up loss 
rate of more than 30%). We followed the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guidelines to ensure 
transparency in our literature search and selection process. Study quality 
was assessed using the Newcastle-Ottawa Scale (NOS) for cohort studies 
and the Cochrane Risk of Bias tool for randomized controlled trials, 
ensuring only high-quality studies were included. Two reviewers inde-
pendently screened titles, abstracts, and full texts using predefined inclu-
sion/exclusion criteria, with disagreements resolved by a third reviewer. 
Eventually, 18 articles were included (16–34) (Figure 1).

2.1.2 Step 2: qualitative phase—semi-structured 
interviews

The second phase involved semi-structured interviews with clinical 
experts in geriatric nursing from the emergency departments of three 
tertiary hospitals. Guided by the Symptom Management Model (33), 
these interviews explored the participants’ perspectives on the dietary 
management indicators for disabled older adult individuals and the 
application of dietary management principles in clinical practice. The 
interviews adhered to the Consolidated Criteria for Reporting 
Qualitative Research (COREQ) guidelines, with a topic guide developed 
by two trained researchers with expertise in geriatric nursing. Interviews 
were audio-recorded, transcribed verbatim, and analyzed using reflexive 
thematic analysis, with codes cross-validated by a third researcher to 
ensure trustworthiness. Participant characteristics (e.g., years of experi-
ence, professional roles) were documented, and quotes were anony-
mized to protect confidentiality. Key topics included symptom 
recognition These findings provided the basis for the initial draft of the 
nursing - sensitive quality indicators specific to disabled older adult indi-
viduals, which were subsequently refined through the Delphi consensus 
process.

2.1.3 Step 3: delphi phase—consensus building 
and interaction analysis

Based on the results of the literature review and qualitative inter-
views, the third phase employed a modified Delphi method to 
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transform emerging themes into consensus - based priorities (35). A 
multidisciplinary panel of 16 experts was purposively selected based 
on: (1) ≥ 10 years of clinical or academic experience in geriatric nurs-
ing, nutrition, or rehabilitation; (2) active involvement in the care of 
disabled older adults; (3) willingness to participate in two rounds. 
Experts were recruited from tertiary hospitals (n = 12), community 
health centers (n = 2), and academic institutions (n = 2) across five 
provinces in China, ensuring geographic and institutional diversity. 
All 16 experts completed both rounds, yielding a 100% response rate. 
In each round, Each questionnaire included explicit definitions for all 
indicators. Subjective terms such as “adequate,” “appropriate,” and 
“sufficient” were operationalized based on established dietary guide-
lines. Specifically: “Adequate vegetables and fruits” was defined as 
≥300 g of vegetables and ≥200 g of fruits per day, in accordance with 
the Dietary Guidelines for Chinese Residents 2022. “Appropriate 
intake of fats and sugars” was defined as total fat contributing ≤30% 
of daily energy intake and added sugars ≤10%, following WHO rec-
ommendations. “Sufficient water intake” was defined as ≥1.5 L/day for 
older females and ≥1.7 L/day for older males, adjusted for climate and 
physical activity levels. “Appropriate staple food intake” was defined 
as 200–300 g of cooked rice or equivalent per meal, based on Chinese 
geriatric nutrition guidelines. These definitions were included in the 
Delphi questionnaires and explained to experts prior to scoring to 
ensure consistent interpretation.” Consensus thresholds were defined 
a priori based on established Delphi methodology: (1) mean score 
(M) ≥ 3.50 on a 5-point Likert scale; (2) full-score rate (FR) ≥ 20%; 

(3) coefficient of variation (CV) < 0.25. Indicators meeting all three 
criteria were retained; those failing any criterion were revised or 
removed. In each round, a dedicated feedback section prompted 
experts to elaborate on scores <4, including suggested revisions or 
conceptual clarifications. Discrepant opinions (CV > 0.3) were sum-
marized in a comparative matrix and redistributed in the next round 
with anonymized expert rationales, facilitating informed reassessment 
(36). Anonymity was maintained throughout the Delphi process to 
minimize hierarchical bias and ensure equitable participation (37). 
The Delphi process was terminated after two rounds as all indicators 
met the predefined thresholds and Kendall’s W coefficients demon-
strated significant expert harmonization (p < 0.05) across all indicator 
levels. The reporting of this Delphi study adheres to the Conducting 
and REporting DElphi Studies (CREDES) checklist, ensuring trans-
parency in expert selection, consensus definition, and feedback pro-
cesses. This process resulted in a validated set of nursing-sensitive 
quality indicators for the dietary management of disabled older adults.

2.2 Setting and sample

The study employed purposive sampling in two phases. In the 
semi - structured interview phase, five clinical experts, including two 
nurses and three doctors, were recruited from the emergency depart-
ments and nutrition departments of tertiary hospitals in China. They 
all have rich experience in the care of disabled older adults. The inclu-
sion criteria included expertise in the dietary management of 

FIGURE 1

PRISMA flow.
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disabled older adults, clinical roles, and familiarity with nursing - 
sensitive quality indicators. In the Delphi consensus phase, a multi-
disciplinary panel of 16 experts was purposively selected to ensure 
diversity (Table 1): five nursing experts (including 2 community nurs-
ing specialists), five medical experts (3 geriatricians, 2 intensivists), 
six nutrition experts (2 clinical dietitians, 2 public health nutrition-
ists), and one rehabilitation therapist. Experts were recruited from 
tertiary hospitals (12), community health centers (2), and academic 
institutions (2) across five provinces, balancing urban–rural repre-
sentation. The members of the Delphi panel came from different 
healthcare settings, covering academic medical centers and regional 
hospitals, which ensured that different clinical practices and institu-
tional backgrounds were represented.

2.3 Statistical analysis

The qualitative data obtained from semi-structured interviews 
were analyzed using the Reflexive Thematic Analysis (RTA) 
method (38). This iterative process emphasizes the dynamic inter-
action among researchers, data, and theoretical frameworks. 
Following the six - phase approach of RTA, the audio recordings 
were transcribed verbatim, and systematic analysis was conducted 
through repeated immersion in the transcripts to generate codes, 
construct themes, and refine interpretations (39). The codes 
derived from participants’ descriptions of clinical challenges were 
mapped to the domains of the Symptom Management Model. 
Potential themes were rigorously reviewed against the original data 
and contextualized within the dimensions of dietary management 
care for disabled older adults. Ambiguities were resolved through 
reflexive discussions. The final themes provided the basis for the 
development of dietary management indicators for disabled 
older adults.

The Delphi method was used to develop sensitive indicators for 
evaluating the dietary management of disabled older adults. 
Questionnaires were distributed to experts in the field, and data 
analysis was performed using EXCEL 2019 and SPSS 26.0 software. 
The expert questionnaires evaluated each indicator based on impor-
tance, rationality, and feasibility using a 5 - point scale. Higher scores 
indicated greater expert recognition. Three criteria were established 
for retaining items: mean score (M) ≥ 3.50, full-score ratio 
(FR) ≥ 20%, and coefficient of variation (CV) < 0.25 for all indica-
tors. The Delphi process was terminated after two rounds as all indi-
cators met the above criteria, and Kendall’s W coefficients for expert 
harmonization were statistically significant (p < 0.05) in both rounds, 
indicating stable consensus. Meeting all three criteria indicated a 
strong consensus and recognition among experts for that item, con-
firming its significance within the system.

3 Results

Through a systematic literature review and thematic analysis of 
semi-structured interviews, a three-tiered framework for nursing 
quality indicators for disabled older adults was established. The litera-
ture review identified key areas, including four interrelated dimen-
sions: the nutritional intake dimension, the family care dimension, 
the medical support dimension, and the psychological and social 
factors dimension. The interviews also uncovered implementation 

barriers, including delays in the nutritional management of disabled 
older adults by the family support system and inconsistent imple-
mentation of medical institution interventions. At the same time, 
facilitators such as the support of psychological state and social sup-
port for nutritional management were also identified. By synthesizing 
these insights, the preliminary framework was refined into a Delphi 
consultation scale with 5 first-level items, 16 second-level items, and 
33 third-level items, ensuring the consistency between empirical evi-
dence and clinical practice.

3.1 Experts’ enthusiasm and authority 
coefficient

In this study, 16 questionnaires were distributed to experts in 
relevant fields during both rounds of consultation. All 16 question-
naires were valid, and the validity rate reached 100% in both rounds. 
The analysis of expert coordination reveals several distinct and sta-
tistically significant patterns regarding the harmonization of expert 
opinions across different hierarchical levels and indicator complexi-
ties (Table 2).

	1	 Hierarchical effect on consensus strength

A consistent and primary finding is the stronger consensus 
observed at the second hierarchical level compared to the first level. 
For every indicator set (5, 11, and 43), all three coordination coeffi-
cients—judgmental basis (Ca), familiarity (Cs), and authority (Cr)—
as well as Kendall’s W concordance coefficient, are markedly higher 
at the second level. For instance, with 43 indicators, Ca increases 
from 0.91 (First-Level) to 0.97 (Second-Level), and Kendall’s W rises 
from 0.843 to 0.915. This demonstrates that expert opinion conver-
gence is more robust when evaluating detailed, sub-level criteria than 
broader, top-level categories.

TABLE 1  Demographic information of participants.

Variables Frequency 
(N)

Proportion 
(%)

Age <45 6 34.7

45–55 8 48.6

>55 2 16.7

Sex Male 9 56.3

Female 7 43.7

Education 

degree

Undergraduate 3 20.8

Master’s 8 47.2

Doctorate 5 31.9

Work 

experience

10–20 10 59.7

>20 6 40.3

Title Intermediate 11 66.7

Advanced 5 33.3

Current 

address

Heilongjiang 5 30.8

Shenyang 4 23.9

Beijing 2 12.5

Guangzhou 2 13.9

Xi’an 3 18.9
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	2	 Impact of indicator system complexity

The data delineate a clear influence of indicator quantity on coor-
dination. At the First-Level, increasing the number of indicators from 
5 to 43 leads to a measurable decrease in the Ca, Cs, and Cr coeffi-
cients (e.g., Ca drops from 0.95 to 0.91), suggesting that greater com-
plexity marginally challenges initial consensus formation on broad 
criteria. In contrast, at the Second-Level, these coefficients exhibit 
notable resilience or even improvement; Ca and Cr for 43 indicators 
(0.97 and 0.93, respectively) remain comparable to or exceed values 
for simpler sets. This indicates that while complexity may slightly 
dilute broad-level agreement, it does not undermine—and may even 
reinforce—the consensus on specific, detailed assessments.

	3	 Relative performance of coordination dimensions

Among the three coordination dimensions, a stable hierarchy is 
evident: the coefficient for judgmental basis (Ca) is consistently the 
highest across all conditions, followed by authority (Cr), with familiar-
ity (Cs) being the lowest. This pattern implies that experts achieve the 
strongest alignment in their fundamental logical reasoning and meth-
odological approaches, a moderately strong alignment in their per-
ceived authority on the topics, and the relatively weakest, though still 
substantial, alignment in their self-rated familiarity.

	4	 Statistical robustness of consensus

The statistical significance of the observed consensus is uniformly 
high. All Kendall’s W values are substantial (ranging from 0.843 to 
0.960), and the associated chi-squared tests are statistically significant 
(p < 0.05 or p < 0.001), confirming that the measured agreement 
among experts is unlikely to be due to chance.

In summary, the coordination of expert opinions is systematically 
influenced by both the hierarchical depth and the complexity of the 
indicator framework. Consensus is significantly stronger at more 
detailed levels of analysis. Furthermore, expert alignment is most 
pronounced in the domain of judgmental rationale and remains sta-
tistically robust even as the number of indicators increases, particu-
larly within detailed hierarchical evaluations. These findings 
underscore the importance of hierarchical structuring in expert elici-
tation processes and highlight the differential contributions of judg-
ment basis, authority, and familiarity to overall opinion 
harmonization.

3.2 First round Delphi results

The preliminary evaluation of primary indicators showed a high 
degree of consensus validity among experts. The appropriateness 
scores ranged from 4.78 to 4.93 (CV = 0.12–0.24; FR = 86.0–88.6%). 
The importance scores demonstrated a stronger consensus (M = 4.75–
5.00, CV = 0.00–0.35), with FR ranging from 79.3 to 100%. The opera-
tional feasibility scores were consistent with the appropriateness 
metrics (M = 4.74–4.91, CV = 0.18–0.34; FR = 79.0–93.80%). All pri-
mary indicators met the inclusion criteria and were retained without 
modification (Table 3). Therefore, there was no need for a second 
round of expert consultation on the primary indicators.

For secondary indicators, broad consensus has been reached in 
terms of appropriateness (M = 4.65–4.95, CV = 0.12–0.48; FR = 85.5–
95.6%), importance scores (M = 4.78–4.94, CV = 0.13–0.26; 
FR = 80.0–94.5%), and operational feasibility (M = 4.73–4.94, 
CV = 0.03–0.28) (Table 4).

Among the tertiary indicators, except for the indicators 2.1.1, 
3.2.3, and 5.1.1, they have reached the consensus thresholds in terms 
of appropriateness (M = 4.75–5.00, CV = 0.00–0.14; FR = 81.10–
100.00%) and operational feasibility (M = 4.83–5.00, CV = 0.00 = 0.04; 
FR = 81.5–100.0%). The importance scores (M = 4.79–5.00, 
CV = 0.00–0.07) have also reached a consensus (Table 5).

According to the discussion, experts recommended necessary 
revisions to the indicator 2.1.1 “Do family members need to prepare 
meals for disabled older adults?” to better align with clinical practice: 
2.1.1 Do family members understand the basic nutritional needs of 
disabled older adults? In addition, change “3.2.3 Do you have any 
understanding of overnutrition?” to “Is there an emergency plan for 
malnutrition?.” Change “5.1.1 Have there been any fluctuations in the 
older adults’s BMI?” to “5.1.1 Is the weight of the older adults stable?.” 
The reason for the change is that although BMI is more objective in 
evaluating weight, it involves calculations, which is not convenient for 
patients and caregivers to use. Therefore, weight is used 
instead of BMI.

In addition, “Does the medical institution provide regular nutri-
tional assessment and guidance?” (Item 3.1.1) was added. The newly 
added indicator enriches the content of the family support system and 
medical support assessment, enabling the indicator system to more 
comprehensively cover the important aspects of the dietary manage-
ment of disabled older adults, and improving its integrity and scienti-
ficity. These significant modifications require a second-round 
validation.

TABLE 2  Results showing the effects of coordination between experts on opinions and coefficient of harmonization of expert opinions.

Hierarchical 
level

Indicator 
Set

Coefficient of 
experts’ 

judgmental 
basis (Ca)

Coefficient of 
experts’ 

familiarity 
(Cs)

Coefficient of 
experts’ 

authority (Cr)

Kendall’s W
χ2

P

First-Level 5 0.95 0.85 0.90 0.849 13.854 0.030

Second-Level 5 0.98 0.88 0.93 0.916 14.656 <0.001

First-Level 11 0.93 0.83 0.88 0.855 13.680 0.032

Second-Level 11 0.95 0.87 0.91 0.960 15.360 <0.001

First-Level 43 0.91 0.82 0.865 0.843 13.488 0.032

Second-Level 43 0.97 0.89 0.93 0.915 14.640 <0.001
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3.3 Second round Delphi results

The second round of the Delphi method validated the tertiary 
indicators of the nutritional management indicator system for dis-
abled older adults. The appropriateness scores ranged from 4.85 to 
4.94 (CV = 0.01–0.03; FR = 86.3–93.8%). The importance scores 
showed higher consistency (M = 4.85–4.94; CV = 0.01–0.04; 
FR = 86.2–93.9%), while the operational feasibility scores remained 
stable (M = 4.86–4.90; CV = 0.01–0.05; FR = 86.4–93.6%). The 
results indicate that these indicators do not require further revision 
(Table 6).

Based on the two rounds of the Delphi method, the evaluation 
indicators for the dietary management of disabled older adults patients 
were finally determined (Supplementary Table S1).

4 Discussion

China has the largest older adults population globally, with 264 
million people aged ≥60 years in 2020, accounting for 18.7% of the 
total population (2). This number is projected to reach 487 million by 

2050, making aging a critical societal challenge (3). Among older 
adults, disability prevalence is rising: Wei et al. (40) have shown that 
240 out of every 1,000 older people were disabled in 2019, translating 
to 63.4 million disabled older adult individuals. By 2050, this number 
is expected to exceed 95 million, driven by chronic diseases, age-
related functional decline, and improved life expectancy (1). Disabled 
older adults face complex nutritional challenges, including medica-
tion-induced anorexia, dysphagia, and caregiver knowledge gaps (2). 
This study has constructed a comprehensive system through expert 
consultation, which includes 5 first-level items, 14 s-level items, and 
39 third-level items. The system covers five key aspects: nutritional 
intake assessment, family care assessment, medical support assess-
ment, psychological and social factor assessment, and nutritional man-
agement effectiveness assessment. This provides a valuable reference 
for the dietary management of disabled older adults in China.

4.1 Nutritional intake assessment

The nutritional intake assessment highlights the critical gaps in 
protein and water intake among disabled older adult individuals. This 
finding aligns with global recommendations for sarcopenia preven-
tion, as protein is essential for muscle synthesis, and inadequate 

TABLE 3  First-round expert consultation results for primary indicators.

Primary 
indicators

Applicability Importance Operational feasibility

M SD CV FR (%) M SD CV FR (%) M SD CV FR (%)

1. Nutritional Intake 4.78 0.21 0.04 80.0 4.81 0.33 0.07 85.6 4.81 0.24 0.05 85.6

2. Family arrangement 4.89 0.24 0.05 87.3 5.00 0.00 0.00 100.0 4.78 0.30 0.06 80.0

3. Medical Support 4.93 0.24 0.05 94.6 4.78 0.35 0.07 80.0 4.91 0.34 0.07 93.8

4. Mental condition 4.86 0.12 0.02 86.5 4.75 0.21 0.05 79.3 4.74 0.18 0.04 79.0

5. Nutritional status 4.83 0.16 0.16 86.0 4.78 0.03 0.01 80.0 4.88 0.23 0.05 87.0

M, mean; SD, standard deviation; CV, coefficient of variation; FR, full score rate.

TABLE 4  First-round expert consultation results for secondary indicators.

Secondary indicators Applicability Importance Operational feasibility

M SD CV FR (%) M SD CV FR (%) M SD CV FR (%)

1.1. Types of food 4.80 0.14 0.03 85.5 4.86 0.13 0.03 86.5 4.83 0.12 0.02 86.1

1.2. Intake amount 4.90 0.03 0.01 93.6 4.88 0.14 0.03 87.0 4.94 0.05 0.01 95.5

1.3. Eating frequency 4.84 0.10 0.02 86.2 4.94 0.05 0.01 88.8 4.73 0.22 0.05 78.9

2.1. Family diet arrangement 4.65 0.18 0.04 86.3 4.88 0.19 0.04 87.0 4.85 0.18 0.04 86.3

2.2. The knowledge and skills of caregivers 4.88 0.05 0.01 87.0 4.94 0.05 0.01 88.7 4.83 0.22 0.05 86.0

2.3. Family support system 4.88 0.14 0.03 87.0 4.93 0.06 0.01 94.2 4.81 0.10 0.02 85.6

3.1. Medical Intervention 4.90 0.05 0.01 93.7 4.93 0.07 0.01 94.2 4.79 0.28 0.06 80.2

3.2. Implementation of Nutritional Support 4.95 0.03 0.01 95.6 4.78 0.13 0.03 80.0 4.86 0.13 0.03 86.4

3.3. The accessibility of medical resources 4.85 0.16 0.03 86.2 4.83 0.16 0.03 86.0 4.80 0.03 0.01 85.5

4.1. Mental condition 4.83 0.15 0.03 86.0 4.87 0.23 0.05 86.7 4.89 0.13 0.03 89.0

4.2. Social Support 4.85 0.12 0.02 86.2 4.83 0.21 0.04 86.0 4.90 0.06 0.01 93.6

5.1. Nutritional status 4.86 0.16 0.03 86.5 4.89 0.18 0.04 89.0 4.92 0.07 0.01 94.1

5.2. Health condition 4.89 0.13 0.03 89.0 4.91 0.09 0.02 94.0 4.90 0.09 0.02 93.6

5.3. Functional status 4.92 0.06 0.01 94.1 4.80 0.20 0.04 85.5 4.85 0.18 0.04 86.2

M, mean; SD, standard deviation; CV, coefficient of variation; FR, full score rate.
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TABLE 5  First-round expert consultation results for tertiary indicators.

Tertiary indicators Applicability Importance Operational feasibility

M SD CV FR (%) M SD CV FR (%) M SD CV FR (%)

1.1.1 Is the variety of foods consumed every day rich (including grains, vegetables, fruits, meats, eggs, dairy products, etc.)? 4.94 0.40 0.08 94.6 4.83 0.14 0.03 86.0 4.90 0.13 0.03 93.8

1.1.2 Do you regularly consume foods rich in protein (such as meat, fish, beans, etc.)? 4.86 0.12 0.02 86.4 4.82 0.12 0.02 85.8 4.80 0.10 0.02 85.5

1.1.3 Do you consume an adequate amount of vegetables and fruits? 4.90 0.05 0.01 93.7 4.93 0.08 0.02 95.3 4.89 0.15 0.03 89.0

1.1.4 Do you consume an appropriate amount of fats and sugars? 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.00 5.00 0.00 0.00 100.0

1.2.1 Is the intake amount of staple food for each meal appropriate? 4.83 0.11 0.02 86.0 4.86 0.12 0.02 86.5 4.82 0.14 0.00 85.9

1.2.2 Does the daily protein intake reach the recommended standard? 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0

1.2.3 Does the daily intake of vegetables and fruits reach the recommended standard? 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0

1.2.4 Is the daily water intake sufficient? 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0

1.3.1 Do they have meals regularly every day (three meals at regular times)? 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0

1.3.2 Do they have regular additional meals (if necessary)? 4.75 0.68 0.14 78.3 4.82 0.16 0.03 85.8 4.85 0.06 0.01 86.2

2.1.1 Do family members need to prepare meals for disabled older adults? 3.56 0.81 0.23 53.00 3.54 0.43 0.12 52.0 3.47 0.68 0.20 0.40

2.1.2 Can family members provide comprehensive nutritional support? 4.94 0.15 0.03 95.4 4.95 0.13 0.03 95.5 4.85 0.12 0.02 86.3

2.1.3 Can family members adjust the diet according to the health condition of the older adults? 4.94 0.25 0.05 93.8 4.93 0.13 0.03 93.8 4.89 0.13 0.03 89.0

2.2.1 Have the caregivers received training in nutritional management? 4.94 0.25 0.05 93.8 4.83 0.26 0.05 86.0 4.88 0.10 0.02 87.0

2.2.2 Do the caregivers know how to identify and deal with the symptoms of malnutrition? 4.75 0.48 0.10 81.3 4.84 0.28 0.06 86.2 4.76 0.11 0.02 81.5

2.2.3 Do the caregivers know how to provide appropriate nutritional supplements for the older adults? 4.69 0.60 0.13 75.00 4.72 0.32 0.07 76.7 4.83 0.23 0.05 86.0

2.3.1 Can family members provide sufficient support and companionship? 4.91 0.10 0.02 93.8 4.90 0.10 0.02 93.7 4.86 0.18 0.04 86.4

2.3.2 Do family members pay attention to the eating habits and nutritional status of the older adults? 4.81 0.14 0.03 85.8 4.86 0.13 0.03 86.5 4.80 0.20 0.04 85.6

3.1.1 Is there a nutritional intervention plan for disabled older adults? 4.88 0.25 0.05 87.0 4.92 0.08 0.02 94.1 4.90 0.06 0.01 93.6

3.1.2 Is there a specialized dietitian or doctor in charge of the nutritional management of the older adults? 4.88 0.15 0.03 87.0 4.83 0.16 0.03 86.0 4.86 0.13 0.03 86.4

3.2.1 Is personalized nutritional support provided according to the specific circumstances of the older adults? 4.81 0.20 0.04 81.3 4.80 0.33 0.07 85.5 4.83 0.15 0.03 86.0

3.2.2 Are there regular follow-ups and evaluations to ensure the effectiveness of the nutritional support? 4.83 0.15 0.03 86.0 4.79 0.23 0.05 80.2 4.83 0.14 0.03 86.0

3.2.3 Do you have any understanding of overnutrition? 3.53 0.65 0.18 51.8 3.48 0.53 0.15 49.8 3.50 0.53 0.15 51.0

3.3.1 Does the local medical institution have the ability and resources to provide comprehensive nutritional support? 4.90 0.35 0.07 93.6 4.86 0.21 0.04 86.5 4.83 0.16 0.03 86.0

3.3.2 Are there any nutritional education and publicity programs specifically for disabled older adults? 4.85 0.23 0.05 86.2 4.83 0.13 0.03 86.0 4.86 0.21 0.04 86.4

4.1.1 Do psychological problems affect the eating habits and nutritional intake of the older adults? 4.95 0.03 0.01 95.6 4.90 0.05 0.01 93.8 4.89 0.14 0.03 93.5

4.1.2 Are there any intervention measures for psychological problems? 4.89 0.13 0.03 93.5 4.83 0.12 0.02 85.9 4.86 0.14 0.03 86.5

4.2.1 Can the older adults obtain sufficient social support (such as community services, volunteer assistance, etc.)? 4.83 0.22 0.05 86.0 4.93 0.14 0.03 93.8 4.89 0.14 0.03 87.1

4.2.2 Can social support help the older adults improve their diet management? 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0

(Continued)
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TABLE 5  (Continued)

Tertiary indicators Applicability Importance Operational feasibility

M SD CV FR (%) M SD CV FR (%) M SD CV FR (%)

5.1.1 Have there been any fluctuations in the older adults’s BMI? 3.78 0.86 0.23 56.6 3.52 0.63 0.18 51.6 3.63 0.80 0.22 53.8

5.1.2 Are there any situations of malnutrition or overnutrition? 4.93 0.12 0.02 93.6 4.90 0.10 0.02 93.6 4.83 0.16 0.03 86.0

5.1.3 Are the blood test indicators (such as hemoglobin, albumin, etc.) normal? 4.86 0.23 0.05 86.4 4.89 0.24 0.05 93.5 4.85 0.14 0.03 86.2

5.2.1 Has the overall health condition of the older adults improved? 4.80 0.21 0.04 81.1 4.86 0.25 0.05 86.5 4.83 0.17 0.04 85.9

5.2.2 Has the number of complications related to malnutrition been reduced? 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0

5.2.3 Has the quality of life of the older adults been improved? 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0

5.3.1 Has the older adults’s ability for daily activities improved? 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0

5.3.2 Can they perform daily activities (such as dressing, taking a bath, etc.) better? 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0 5.00 0.00 0.00 100.0

TABLE 6  Second-round expert consultation results for secondary indicators.

Secondary indicators Applicability Importance Operational feasibility

M SD CV FR (%) M SD CV FR (%) M SD CV FR (%)

2.1.1 �Do family members understand the basic nutritional needs of 

disabled older adults?

4.94 0.13 0.03 93.7 4.89 0.18 0.04 93.5 4.86 0.13 0.03 86.4

3.1.1 �Does the medical institution provide regular nutritional 

assessment and guidance?

4.86 0.16 0.03 86.4 4.85 0.15 0.03 86.2 4.90 0.23 0.05 93.6

3.2.3 Is there an emergency plan for malnutrition? 4.85 0.12 0.02 86.3 4.86 0.13 0.03 86.5 4.89 0.10 0.02 93.5

5.1.1 Is the weight of the older adults stable? 4.91 0.06 0.01 93.8 4.94 0.03 0.01 93.9 4.90 0.03 0.01 93.6
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intake increases sarcopenia risk (41). Water is equally important for 
metabolic functions, nutrient transport, and joint lubrication, and its 
insufficiency can indirectly affect muscle function (42). Given the 
physical limitations faced by disabled older adults, such as chewing 
and swallowing difficulties, and illness-induced appetite loss, family 
caregivers play a pivotal role. They need professional nutrition train-
ing to effectively combine easily digestible protein-rich foods, master 
protein-boosting cooking skills, encourage regular water intake, and 
create personalized hydration plans. Medical institutions should pro-
vide nutritional guidance and prescribe supplements when necessary, 
while communities should organize nutritional science activities to 
raise public awareness, promote resource allocation, ensure adequate 
nutritional intake, reduce sarcopenia incidence, and enhance the 
quality of life for disabled older adult individuals.

4.2 Family care assessment

The family care assessment underscores the necessity of caregiver 
training, addressing the significant gap that 37.2% of Chinese family 
caregivers have not received formal education (43). Tang’s research 
showed that trained caregivers are better equipped to understand the 
special nutritional needs of disabled older adult individuals, make 
precise dietary adjustments based on specific health conditions, and 
master daily care skills to assist with safe physical activities. This not 
only relieves discomfort for bedridden patients but also reduces the 
risk of complications.

4.3 Medical support assessment

Medical support assessment aims to address the disparities in 
nutritional services between urban and rural areas. Urban medical 
institutions, equipped with advanced facilities can formulate personal-
ized nutritional plans, offer face-to-face consultations, and provide 
comprehensive support for disabled older adult individuals with 
chronic diseases. In contrast, rural medical institutions often lack 
basic testing equipment, have few dietitians, and rely on general advice 
from grassroots doctors, which fails to meet complex nutritional 
needs (44, 45). To bridge this gap, institutional assessments should 
focus on identifying facility and talent shortages. The government 
must invest in rural areas to equip them with essential equipment. 
Establishing a support mechanism for urban–rural nutrition profes-
sionals, including training and knowledge exchange, is crucial.

4.4 Psychological and social factors 
assessment

Psychological and social factors assessment reveals the significant 
impact of depression on the dietary compliance of disabled older adult 
individuals. O’Keeffe et al. (46) confirmed a close correlation between 
malnutrition and psychological distress. Depression can lead to changes 
in appetite, severely disrupting dietary behavior and increasing the risk 
of malnutrition. Moreover, reduced social activities due to depression 
create a monotonous dietary environment, further diminishing the 
enthusiasm and regularity of eating (51). The lack of awareness of depres-
sion among families and society makes it difficult for patients to receive 
effective psychological intervention. To address these challenges, mental 
health professionals should provide active psychological counseling. 
Communities need to organize social activities to create a positive dietary 
atmosphere.

4.5 Nutritional management effectiveness 
assessment

Effect evaluation focuses on weight stability and functional 
improvement, aligning with national rehabilitation goals. Weight 
stability is crucial for the health of disabled older adult individuals, 
as it indicates balanced nutrition and metabolism (47). Through 
proper family care and medical support, an optimized diet with 
sufficient nutrients can minimize health risks associated with mal-
nutrition or overnutrition (48). This boosts daily self-care abilities. 
To accurately evaluate these aspects, a scientific and comprehen-
sive system is essential. Weight assessment should combine regular 
weighing with body composition analysis for a more precise nutri-
tional profile.

In conclusion, the dietary management program developed in this 
study is scientifically valid and practically applicable. It provides a 
comprehensive framework for improving the nutritional status and 
quality of life of disabled older adult individuals in China. By address-
ing the multidimensional challenges faced by this vulnerable popula-
tion, the program serves as a valuable tool for healthcare providers, 
policymakers, and caregivers.

4.6 Utility of structuring a dietary 
management programme for older adults 
with disabilities

Proper dietary management is essential for addressing the multi-
faceted health challenges faced by older adult individuals with dis-
abilities. The structured dietary management programme developed 
in this study has demonstrated significant utility in several key areas, 
as evidenced by the results obtained through the Delphi method.

4.7 Enhancing family care

The family care assessment revealed that caregivers play a pivotal 
role in the daily care of disabled older adult individuals. The pro-
gramme emphasizes the need for caregiver training, which is crucial 
given that 37.2% of Chinese family caregivers have not received formal 
education (49). Trained caregivers are better equipped to understand 
the special nutritional needs of disabled older adult individuals and 
make precise dietary adjustments based on specific health conditions. 
This not only improves the quality of care but also enhances the over-
all wellbeing of the older adults. Future empirical validation of the 
relationships between indicators and outcomes is necessary. Clinical 
data (e.g., malnutrition incidence) and mixed methods should be 
introduced to reduce subjective bias.

4.8 Addressing psychological and social 
factors

The assessment of psychological and social factors underscores 
the impact of depression on dietary compliance. German et al. (50) 
has shown that depression can lead to changes in appetite and 
social withdrawal, both of which negatively affect nutritional 
intake. The programme’s inclusion of psychological support and 
social activities can help mitigate these effects. By integrating 
mental health interventions with nutritional support, the pro-
gramme can improve both the physical and mental wellbeing of 
disabled older adult individuals.
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4.9 Limitation

Although this study presents a validated set of indicators for 
evaluating the dietary management of disabled older adults patients, 
several limitations warrant consideration. First, the Delphi expert 
panel was composed solely of experts from tertiary hospitals in 
China, which may limit the generalizability of the research findings 
in resource - constrained settings such as community hospitals. 
Second, the Delphi method relies on expert judgment. While it has 
its advantages, it may be influenced by personal biases and knowledge 
gaps. Incorporating quantitative data and empirical research could 
provide additional validation for the indicator system. Third, the con-
structivist paradigm inherently favors expert consensus over predic-
tive validity testing, so future empirical validation of the relationships 
between the indicators and outcomes is necessary. In the future, pri-
mary healthcare institutions, community caregivers, and interdisci-
plinary experts (such as rehabilitation therapists and psychologists) 
should be included to enhance the representativeness across different 
medical scenarios. Meanwhile, clinical data (such as the incidence of 
malnutrition and hospital outcomes) and mixed research methods 
(such as patient surveys) should be introduced to reduce reliance on 
subjective judgment.

5 Conclusion

This study represents one of the first efforts in China to system-
atically construct a dietary management indicator system for disabled 
older adults using a Delphi method. The resulting framework, devel-
oped through expert consensus, provides a theoretically grounded 
reference for clinical practice and future research. However, further 
empirical validation is needed to assess the system’s applicability and 
effectiveness in real-world settings. A total of three dimensions 
(health professionals involved in the treatment of the clinical practice 
guidelines for nutritional management of the older adults with dis-
abilities, older adults with disabilities, and carers) were constructed. 
The management programme provides a reference for dietary man-
agement of the disabled older adults in China.
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