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Abstract: Background: Malnutrition is a widespread issue among the old people, significantly impacting 

health outcomes. Nutritional interventions can improve health, but their success often depends on the attitudes 

and knowledge of healthcare workers. This study examines the influence of continuing education on healthcare 

workers' attitudes and practices toward old people nutrition.Aim: The study assesses healthcare workers' 

attitudes toward old people nutrition using the validated Italian version of the SANN-G questionnaire, 

focusing on staff in nursing homes in Northern Italy.Methods: A cross-sectional study was conducted with 

1,789 healthcare workers from 41 facilities. The SANN-G questionnaire measured attitudes across five 

dimensions: nutritional norms, habits, assessment, intervention, and individualization. Data were collected 

online and on paper, with descriptive and inferential statistical analyses (chi-square and ANOVA) performed 

using R software.Results: Most respondents were female (68.59%) and aged 41–50 (33.31%), with nursing 

assistants comprising 35.83%. Only 23.48% scored positively on the SANN-G scale, with most displaying 

neutral or negative attitudes. Education on malnutrition significantly improved attitudes, particularly in 

assessment, intervention, and individualization. Younger respondents and nurses were more likely to have 

positive attitudes after educational interventions, while older respondents and physicians tended to show 

neutral or negative attitudes.Conclusion: Continuing education on malnutrition is crucial for fostering positive 

attitudes among healthcare workers. Specialized education leads to more proactive approaches, highlighting 

the need for targeted educational programs to improve old people nutritional care. 

Keywords: continuous education; old people nutrition; malnutrition intervention; healthcare 

workers' attitudes; nursing home care 

 

1. Introduction 

Malnutrition is a widespread issue among the old people across various care settings, 

significantly impacting health outcomes. Studies have shown that the prevalence of malnutrition 

varies depending on diagnostic criteria and care settings. For instance, research indicates that up to 

18.2% of nursing home residents are malnourished, with higher rates observed when age-specific 

criteria are used [1] Additionally, among hospitalized old people patients, the risk of malnutrition is 

strongly associated with higher mortality rates and longer hospital stays [2]. 
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Nutritional interventions aimed at countering protein-energy malnutrition have shown 

promising results in improving health outcomes among the old people. An aggregated analysis of 

several randomized clinical trials (RCTs) demonstrated that dietary counseling combined with oral 

nutritional supplementation (ONS) significantly increased energy intake and body weight among 

older adults at risk of malnutrition [3]. Furthermore, short-term protein supplementation during 

rehabilitation improved dietary protein intake and physical recovery, although more robust studies 

are needed to confirm these findings [4]. 

The role of caregivers and healthcare workers is crucial for the success of nutritional 

interventions. Education and education for healthcare workers can significantly enhance nutritional 

care practices. For example, an interprofessional approach that includes staff education has been 

shown to improve nutritional outcomes in hospitals and long-term care facilities [5]. Additionally, 

patient nutritional education combined with physical exercise has been found to be more effective 

than nutritional interventions alone in improving frailty and physical performance in older adults 

[6]. 

Several studies highlight gaps in nutritional care due to inadequate education and education 

among healthcare workers [7–9]. Poor nutritional knowledge and negative attitudes towards 

nutritional care are common issues. A study on the nutritional status of old people patients in 

geriatric rehabilitation revealed that malnutrition is often inadequately addressed, partly due to 

insufficient education among healthcare workers [10]. Moreover, a systematic review found that 

nutritional interventions in hospitals and long-term care facilities are more effective when combined 

with comprehensive staff education and an interprofessional approach [5]. 

The role of continuing education is emphasized in recent work by Castaldo and Patel [11,12], 

which identified a strong link between malnutrition interventions and healthcare worker education. 

This study found that healthcare workers with specialized education on malnutrition had 

significantly more positive attitudes toward personalized care, reinforcing the idea that education is 

essential for effective interventions. However, the study also highlighted persistent gaps in 

nutritional knowledge and the need for broader educational initiatives to ensure consistency in care 

across different healthcare settings. 

Furthermore, Johnston [9] demonstrated that structured educational programs for healthcare 

workers in dementia wards significantly improved the nutritional status of residents in care facilities. 

Their findings align with our observations, during the study, emphasizing the need for practical 

learning approaches that incorporate tools like the Mini Nutritional Assessment (MNA) [14] and food 

diaries. These tools not only enhance care but also help healthcare workers better understand and 

address the unique nutritional challenges faced by the old people. 

Despite the focus on interventions such as ONS supplementation and integration, there remains 

a gap in addressing the attitudinal competencies of healthcare workers regarding malnutrition. 

Literature often concentrate on the technical aspects of nutritional interventions but overlook the 

importance of attitudinal change through education [12]. Therefore, to be effective, interventions 

should integrate both knowledge-based and attitudinal education to ensure that healthcare workers 

can confidently address malnutrition in the frail old people populations [13]. 

2. Materials and Methods 

This study aims to assess healthcare workers' attitudes and practices regarding old people 

nutrition through the application of the Italian version of the SANN-G questionnaire, developed by 

Bonetti [15], which has been validated for use in Italian healthcare settings. The study focuses on 

healthcare workers employed in nursing homes in Northern Italy. 

Healthcare workers from various professional roles, including nurses, nursing assistants, and 

physicians, were recruited from several nursing homes in Northern Italy. Participation was 

voluntary, and respondents were assured of the anonymity of their responses. The inclusion criteria 

for participants were:  

(1) employment in a healthcare role within a nursing home and  

(2) direct provision of care to old people residents.  
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No exclusion criteria were applied based on professional roles, including all care workers 

employed in nursing homes. 

Data collection was conducted using the Italian version of the SANN-G questionnaire, which 

evaluates healthcare workers' attitudes, knowledge, and practices regarding old people nutrition. 

This questionnaire consists of 18 items with a five-option Likert-type Scale (1 = completely agree, 2 = 

agree, 3 = doubtful, 4 = disagree and 5 = completely disagree). The cut-off score for negative attitudes 

is <54 points, while a score ≥ 72 reflected positive attitudes. A cut-off score for positive attitudes can 

be obtain also for each dimension. The questionnaire includes several sections covering key areas 

such as (cut-off for positive attitudes in brackets): 

 Norms: Attitudes toward nutritional standards and guidelines in old people care (≥ 20): 

 Habits: Routine nutritional practices and interventions (≥ 16); 

 Assessment: Approaches to nutritional screening and monitoring (≥ 16); 

 Intervention: Strategies for managing malnutrition and associated nutritional risks (≥ 12); 

 Intervention: interventions needed to manage the disorders linked to malnutrition (≥ 12); 

 Individualization: Adaptation of nutritional care to meet the individual needs of patients (≥ 8). 

The SANN-G questionnaire was administered both online and in paper format, depending on 

participant preference. The online survey was distributed via a secure link to the “Sondaggi.unige.it” 

server, which ensured encrypted and protected data acquisition. Paper versions were made available 

at the workplace and collected by designated coordinators. Both methods ensured participant 

anonymity, with no identifying information being requested or recorded. 

Data were collected between 2019 and 2023, with a total of 1789 healthcare workers participating 

in the survey. All participants provided written informed consent before completing the 

questionnaire. The survey was designed to take approximately 20 minutes, and participants were 

given adequate time to provide accurate and thoughtful responses. 

All survey responses, both online and paper-based, were digitized and compiled into a single 

dataset for analysis. Data analysis was performed using the statistical software R [16], an open-source 

environment widely used for statistical computation and data analysis. Descriptive statistics were 

calculated to summarize the demographic characteristics of the sample, such as gender, age, 

professional role, and years of experience in old people care. 

In addition to descriptive statistics, inferential analyses were conducted to examine the 

relationships between healthcare workers' demographic characteristics and their attitudes toward 

old people nutrition. Chi-square tests were used to assess associations between categorical variables 

and the SANN-G scores. The significance level was set at p < 0.05. 

Scatter plots were generated to visually assess the distribution of responses across the main 

attitudinal dimensions, including norms, habits, assessment, intervention, and individualization. 

Additionally, contingency tables were used to explore interactions between variables such as 

professional education on malnutrition and corresponding attitudinal scores. The results of these 

analyses were used to identify trends and outliers, providing a comprehensive understanding of 

healthcare workers' attitudes toward old people nutritional care. 

This study was conducted in accordance with the ethical standards outlined in the Declaration 

of Helsinki. Approval for the study was obtained from the Regional Ethics Committee of Liguria (ID 

11116 - No. 677/2020). All participants provided informed consent prior to participation, and no 

personally identifiable information was collected. 

3. Results 

The analysis of the SANN-G project, conducted across 41 nursing homes with a sample of 1,789 

participants, primarily aimed to examine healthcare workers' attitudes toward old people nutrition. 

Descriptive statistics revealed that the majority of respondents were female (68.59%) and aged 

between 41 and 50 years (33.31%). Various professional roles were represented, with nursing 

assistants comprising the largest group (35.83%) (Table 1). 
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Table 1. Demographic and education distribution and respondents’ attitudes toward nutrition in 

older adults. 

  Overall (N=1789) 

Sex N (%) 

  Male 219 (12.24) 

  Female 1227 (68.59) 

  Missing 343 (19.2) 

Age  

  20-30 years 162 (9.06) 

  31-40 years 355 (19.84) 

  41-50 years 596 (33.31) 

  51-60 years 336 (18.78) 

  >60 years 55 (3.07) 

  Missing 285 (15.) 

Role  

  Physician 395 (22.08) 

  Nurse 254 (14.20) 

  Nurse assistant 641 (35.83) 

  Other 149 (8.33) 

  Missing 350 (19.6) 

Did you do an education course on malnutrition  

  Yes 497 (27.78) 

  No 1084 (60.59) 

  Missing 208 (11.6) 

Positive attitudes per each SANN-G dimension  

Norms 239 (13.36) 

Habits 902 (50.42) 

Assessment 716 (40.02) 

Intervention 871 (48.69) 

Individualization 983 (54.95) 

SANN-G global score  

Positive attitudes 420 (23.48) 

Neutral attitudes 1012 (56.57) 

Negative attitudes 357 (19.96) 

We chose to use scatter plots to visually illustrate the distribution of attitudes, allowing for easy 

identification of patterns, outliers, and general trends. Scatter plots help in understanding the 

concentration of attitudes across different scales, revealing nuances in responses that simple 

statistical tables might not capture. 

In the SANN-G analysis, scatter plots were employed to visually represent the distribution of 

attitudes across various study dimensions, including nutritional norms, habits, assessment, 

intervention, and individualization. These plots provided a clear visual differentiation among 

participants with positive, negative, or neutral attitudes, highlighting where the majority of the 

sample fell within each category. 

Attitudes were measured across several dimensions, such as norms, habits, assessment, 

intervention, and individualization. Positive attitudes toward personalization and individualized 

care for old people patients were particularly prevalent among younger respondents and healthcare 

workers who had received specialized education. However, only 23.48% of respondents achieved an 

overall positive score on the SANN-G scale, indicating that a significant portion of the sample still 

held neutral or negative attitudes toward old people nutritional care (Figure 1). 
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Figure 1. overall distribution of responders total score in SANN-G Ita, over the 72 score line they 

reach an high attitude, under the 54 score line the attitudes were not sufficient and between attitude 

were sufficient. 

The scatter plot for nutritional standards revealed that only a small percentage of respondents 

scored positively (≥20), with the majority reflecting more neutral or negative attitudes. In contrast, 

for habits, half of the participants (50.42%) demonstrated positive attitudes (≥16), suggesting a more 

balanced view in this area. In the analysis of assessment, fewer than half (40.02%) of the participants 

achieved a positive score (≥16), indicating that the majority held more conservative or neutral views 

regarding nutritional assessment practices. 

In terms of intervention, the scatter plot showed that approximately half of the respondents 

(48.69%) achieved a positive score (≥12), indicating mixed opinions on the application of active 

intervention strategies. However, the individualization dimension stood out, with more than half 

(54.95%) of respondents scoring positively (≥8), suggesting stronger support for personalized care in 

old people nutrition. 

Contingency tables in the SANN-G analysis were used to examine the relationships between 

respondent characteristics (such as gender, age, professional role, and whether they had completed 

specific malnutrition education) and their attitudes toward old people nutritional care. These tables 

provided insights into the statistical significance of these relationships and highlighted key 

demographic and professional factors influencing attitudes. 

The contingency table (Table 2) indicate that there is no significant difference in responses based 

on the gender of the respondents. However, a significant difference emerges with respect to age. 

Respondents aged 31–40 and 51–60 years displayed a significantly higher percentage of positive 

attitudes towards the guidelines (p = .002). Additionally, a variation in responses was observed based 

on professional roles. Nurses and other healthcare professionals, compared to physicians and 

support staff, exhibited a significantly higher percentage of positive attitudes towards the guidelines 

(p <.001). Furthermore, completing a specialized course on malnutrition had a significant impact, as 

those who participated in such a course demonstrated a significantly higher percentage of positive 

attitudes towards the guidelines (p <.001). Contingency tables for each single dimension of the 

SANN-G scale are reported in Supplementary Tables (Appendix 1). 

Table 2. Attitudes towards nutritional care (SANN-G total score) according to sociodemographic 

characteristics of the respondents. 
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  Negative attitudes 
Neutral 

attitudes 

Positive 

attitudes 

χ2 p-

value 

 % % %   

Sex    4.89 .087 

  Male 24.66 52.05 23.29   

  Female 18.34 55.26 26.40   

Age    24.74 .002 

  20-30 years 17.90 59.26 22.84   

  31-40 years 14.37 56.62 29.01   

  41-50 years 20.80 56.38 22.82   

  51-60 years 21.73 47.92 30.36   

  >60 years 32.73 52.73 14.54   

Role    67.60 <.001 

  Physician 25.32 50.63 24.05   

  Nurse 9.45 47.24 43.31   

  Nurse assistant 23.09 56.79 20.12   

  Other 18.79 46.31 34.90   

Did you do a training course on 

malnutrition 
 

  22.08 <.001 

  Yes 17.51 49.09 33.40   

  No 19.28 58.39 22.33   

4. Discussion 

The aim of this study was to assess healthcare workers’ attitude toward old people nutrition. 

The role of continuous education for healthcare professionals in improving nutritional care for frail 

old people patients is well-documented across several studies. This study provides some insights into 

the impact of continuous education on healthcare workers' attitudes toward old people nutrition in 

long-term care facilities, highlighting the necessity of targeted educational interventions. The 

findings align with a growing body of international research that underscores the critical role of 

healthcare worker training in addressing malnutrition among old people populations—a persistent 

global public health challenge [3,4]. The study by Castaldo et al. [11] further supports the importance 

of continuous education, showing that healthcare workers who had received specific malnutrition 

education exhibited significantly more positive attitudes toward nutritional interventions compared 

to those without such education. Similar to our findings, the majority of healthcare workers initially 

displayed neutral or negative attitudes toward old people nutrition, but those with formal education 

demonstrated a clear shift toward more proactive and personalized care. This is consistent with the 

evidence from Johnston [9] which highlighted the role of structured education in improving 

nutritional outcomes for patients with dementia. Their study showed that professionals learned to 

better assess and address nutritional deficiencies using tools like the Mini Nutritional Assessment 

(MNA) and detailed food diaries, leading to improved patient energy intake and nutritional status. 

Our analysis revealed significant disparities in attitudes toward old people nutrition based on 

factors such as professional role, age, and prior training. Giving sensitive interventions can lead to 

better quality of life for patients and cost savings in nursing homes [21,22]. Notably, healthcare 

workers who had undergone specific training in malnutrition exhibited significantly more positive 

attitudes toward nutritional care, particularly in areas like assessment, intervention, and 

individualization. These results are consistent with prior studies [9,11] that highlight the 

transformative potential of education in enhancing healthcare practices. Younger healthcare workers 

and nursing staff were found to have more favorable attitudes toward proactive nutritional 

intervention, emphasizing the importance of integrating continuous education early in a 

professional’s career. 

Moreover, our findings suggest that professional roles and demographic factors, such as age and 

experience, play a significant role in shaping attitudes toward old people nutrition. For example, 
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physicians were found to have less favorable attitudes toward personalized nutritional interventions 

compared to nurses and healthcare assistants, indicating the need for more interdisciplinary 

collaboration and education. The study conducted by Thomson [17] adds a critical dimension to this 

discussion. Their systematic review examined the effectiveness of oral nutritional supplements (ONS) 

for frail old people populations, finding that outcomes often depended on staff education levels and 

the consistency in applying intervention protocols. While nutritional supplements showed potential 

benefits in terms of energy intake and mobility, their research implies that a successful intervention 

hinged on the healthcare workers' ability to effectively implement the interventions, something that 

can only be achieved through comprehensive and ongoing education. Without adequate education, 

even well-designed nutritional programs may fail to yield significant results. 

Multidisciplinary approaches, as demonstrated in the study by Beck [18], further highlight the 

need for education that involves various healthcare roles. Their randomized trial showed that the 

involvement of dietitians, physiotherapists, and occupational therapists in old people care led to 

significant improvements in quality of life, muscle strength, and oral care. The success of these 

interventions underscores the importance of interdisciplinary education, ensuring that all healthcare 

team members are aligned in their approach to nutritional care. This mirrors our findings, where 

trained staff were more engaged and displayed a greater inclination toward individualized and 

collaborative care strategies. 

However, it is important to acknowledge the limitations within the existing body of evidence. 

For example, Brown and Copeman [19] did not find a statistically significant relationship between 

increased nutritional knowledge and actual improvements in residents' diets. This suggests that 

while education is critical, it must be accompanied by strategies that translate knowledge into 

sustained practices. In some cases, repeated exposure to education and practical tools, such as food 

diaries or nutritional assessments, may be necessary to reinforce behavioral changes among 

healthcare workers [9]. 

In countries facing rapid population aging, healthcare systems must prioritize continuing 

education for healthcare workers in geriatrics. Policymakers should consider allocating resources to 

education programs that specifically address nutritional care, an area that is often overlooked in favor 

of other medical interventions. Ongoing research, such as the COFRAIL trial [20], underscores the 

potential for involving families and caregivers in nutritional interventions. This trial aims to evaluate 

whether shared decision-making through family conferences can improve patient safety and care 

outcomes for frail old people individuals. Although still in progress, the study reflects a growing 

awareness that education should not be limited to healthcare workers but should also extend to 

families and caregivers to ensure a more holistic approach to care. Integrating families into the care 

process could amplify the effects of professional education, fostering a shared commitment to 

improving nutritional health outcomes. 

Some limitations should be considered. First, this was a descriptive analysis of data collected 

through a survey, thus a real cause-effect relationship could not be assessed. Moreover, a social 

desirability bias may exist, thus respondents may have given responses that they thought were more 

socially acceptable, rather than their true attitudes. Generalizability of these results cannot be 

granted, as the healthcare providers who participated in this study were recruited from 41 healthcare 

facilities in six Italian regions out of 21. 

5. Conclusions 

In conclusion, improving old people nutritional care requires a multi-faceted approach that 

integrates education, interdisciplinary collaboration, and policy support. As this study demonstrates, 

healthcare workers equipped with the right knowledge and positive attitudes are more likely to 

implement effective nutritional interventions, leading to better health outcomes for old people 

populations worldwide. International health organizations and national healthcare systems should 

take note of these findings and promote continuous education as a cornerstone of geriatric care to 

combat the global issue of malnutrition in older adults. 
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