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Evaluation of knowledge of malnutrition among nursing staff in the Czech Republic: A 

cross-sectional psychometric methodological study 

 

Abstract 

Construct 

The instrument 'Knowledge of Malnutrition - Geriatric 2.0’ (KoM-G 2.0) is designed to quantify the 

degree to which nursing staff have knowledge of aspects related to malnutrition in the specific contexts 

of inpatient medical and rehabilitation care facilities, as well as home health care. It serves as a tool to 

gauge their grasp of current clinical practice guidelines, as well as their proficiency in addressing issues 

related to malnutrition. This measure provides valuable insights into their familiarity with and capacity 

to tackle issues pertaining to malnutrition in their clinical practice. Furthermore, it helps to assess the 

effectiveness of educational initiatives and interventions that aim to improve the knowledge and 

awareness of nursing professionals about malnutrition. 

Background 

The quality of nursing education affects the assessment of a risk of malnutrition, the monitoring of 

food intake, and the effectiveness of nutrition interventions. 

Approach 

The purpose of the study was to translate the KoM-G 2.0, validate the instrument, and evaluate the 

knowledge of nursing staff about malnutrition in inpatient medical, rehabilitation care facilities, and 

home care in the Czech Republic. 

The research was designed as a cross-sectional psychometric methodological study. All inpatient 

healthcare facilities and home healthcare facilities in the Czech Republic were invited to participate. 

An internationally standardized questionnaire ‘Knowledge of Malnutrition - Geriatric 2.0’ was used in 
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the Czech version (KoM-G 2.0 CZ) to assess the knowledge of nursing staff in relation to malnutrition. 

A total of 728 nurses participated in the study; however, 263 questionnaires were not sufficiently filled 

out. These respondents were excluded from the study population. 465 (63.9%) of the respondents 

returned complete questionnaires.  

Findings 

The results included the psychometric characteristics of the KoM-G 2.0 CZ questionnaire, such as the 

difficulty index Q (0.61), the discriminant index (ULI 0.29, RIT 0.38, upper-lower 30% 0.67), and the 

reliability calculation using the Cronbach alpha (0.619). The overall mean of correct answers was 6.24 

(SD 2.8). Significant differences were found between knowledge in categories according to educational 

attainment (p=0.002) and according to additional nutrition training, compared to those who had not 

received any training (p=0.006). 

Conclusions 

The results of this study show that KoM-G 2.0 CZ is a useful and valid tool for assessing knowledge 

about malnutrition. This research identified gaps in nursing knowledge and examples of good practice 

in understanding malnutrition that can be applied internationally. The knowledge of academic nurses 

was greater; therefore, they could play a key role in nutritional care. Continuous education is related 

to a better understanding of malnutrition. 

 

Keywords: Malnutrition Awareness; KoM-G 2.0, Nursing Knowledge, Psychometric Assessment, SDG3: 

Good Health and Well-Being.  
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Main text 

Background 

In nursing, core competencies are one of the essential components for providing high-quality nursing 

care, combining the best scientific knowledge, skilled nursing experience, and patient-centered care, 

in line with evidence-based nursing. Without a doubt, the core competencies include patient nutrition 

care, which is practiced on a daily basis.1 Nutrition care does not only apply to patients at risk of 

malnutrition, but also to the entire spectrum of hospitalized patients who enter a new environment 

with a different food mix, are acutely ill, or have decompensation for chronic disease. Furthermore, 

each new patient should be treated as at risk until proven otherwise using a validated screening tool 

for the assessment of malnutrition risk, preferably with the evaluation of muscle quantity or quality.2 

The prevalence of the risk of malnutrition in hospitals ranges from 15% to 70%,3-6, depending on the 

group and the country. For patients in home health care or nursing homes, the prevalence of the risk 

of malnutrition or malnutrition ranges from 47.3% to 84.8%. Values vary widely by age group. In the 

developed countries and urban areas older people are usually in a higher risk than younger ones.7,8 

However, malnutrition is a global problem that can affect all age groups. The situation can be the 

opposite in rural areas for low-income families. A systematic review9 points out that an important risk 

factor for child malnutrition is, in addition to socioeconomic status, mother's nutrition, mother's 

education, or the number of family members in one house (including grandparents). The consequences 

of malnutrition in hospitalized patients are increased mortality rates, long hospital stay, and increased 

risk of complications such as delayed healing, increased risk of infection, or pressure ulcers.10,11  

The quality of education of nursing professionals has an impact on the assessment of nutritional risk, 

the monitoring of dietary intake, and the effectiveness of the nutritional interventions provided.12 

Some relevant nutritional interventions include, for example, helping patients during mealtimes, 

ensuring appropriate positioning, the use of adequate dentures, and the creation of a comfortable and 

undisturbed environment. Additionally, nurses supervise the implementation of these conditions by 
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subordinate staff, despite sometimes reported shortages of resources, such as the lack of nurses and 

auxiliary staff.13 Braun14 point out that improving the quality of undergraduate teaching in relation to 

nutrition can enhance the effect of nutrition care for patients, improve patient safety, and ensure 

better interdisciplinary collaboration. Hopkinson15 notes that post-graduate nursing training needs to 

be improved in providing nutritional care, as well as in patient education and nutritional support in the 

course of serious cancer. In a wide range of undergraduate nursing education programs, nutrition is 

usually a rather minor part of the curriculum.12 

Improvements in malnutrition education and training are based on determining the current level of 

knowledge of nursing staff, while benchmarking with other countries can provide valuable insights and 

comparisons. This approach allows for the identification of areas of excellence in knowledge within 

specific clinical settings or countries, subsequently enabling the adaptation of these successful areas 

to other contexts while considering regional disparities. For this purpose, the Knowledge of 

Malnutrition-Geriatric (KoM-G) questionnaire has been published in the past, which demonstrated 

differences between the knowledge of nurses and nurse assistants and was the precursor to the 

introduction of new training courses in malnutrition in Austria.16 The KoM-G served as a tool to assess 

their understanding of current clinical practice guidelines and their ability to deal with malnutrition-

related issues. This measure provided valuable information on their familiarity with and capacity to 

address issues related to malnutrition in their clinical practice. In addition, it helped evaluate the 

effectiveness of educational initiatives and interventions that aim to improve the knowledge and 

awareness of nursing professionals about malnutrition. After five years, this questionnaire has been 

updated17 in the context of changes in standards and clinical guidelines.18-20 

To maximize the value of the results in nursing practice, it is desirable to conduct a knowledge 

assessment that ideally addresses all health facilities in a given geographic area or state. However, in 

the Czech Republic, no nationwide survey of this scale has ever been conducted on the knowledge of 

nursing staff about malnutrition. Even internationally, most of the knowledge questionnaires on 
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malnutrition previously used have not been developed based on a standardized methodology, 

including psychometric tests. Therefore, this study was designed with the main objective of translating 

the Knowledge of Malnutrition - Geriatric 2.0 Questionnaire into Czech language, validating the 

instrument, and evaluating the knowledge of nursing personnel about malnutrition in inpatient 

medical and rehabilitation care facilities and home care in the Czech Republic. From the main objective, 

three sub-objectives of the research were derived. 

 

Objectives 

1. Translate the Knowledge of Malnutrition - Geriatric 2.0 Questionnaire into Czech. 

2. Assess the psychometric properties of the KoM-G 2.0 knowledge questionnaire and calculate its 

reliability. 

3. To describe the knowledge of nursing staff of malnutrition. 

 

Approach 

Design and Setting 

The research was designed as a cross-sectional psychometric methodological study.21 The data 

obtained in the national study in the Czech Republic are also part of a larger study conducted in Austria 

(AT), Turkey (TR), and The Netherlands (NL). The study was carried out to compare the levels of 

malnutrition knowledge among nursing staff in Austria, the Czech Republic, the Netherlands, and 

Turkey and to identify factors associated with this knowledge (e.g.: different educational system, 

organization of nursing care, continuous postgraduate education). The invitation to participate in the 

study was distributed using a convenience sampling method.17 The same procedure for data collection 

was recommended in all participating countries. All inpatient healthcare facilities (hospitals, aftercare 
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hospitals, rehabilitation institutions) and home healthcare agencies in the Czech Republic were invited 

to participate in the research. Facilities were contacted through responsible personnel in the positions 

of chief nurses, deputy nurses or health care institutions directors. All of them were approached for 

the survey via their official e-mail addresses. An official list of these facilities was obtained from the 

Institute of Health Information and Statistics of the Czech Republic.22 A total of 122 healthcare facilities 

were contacted.  

 

Sample 

This research involved collecting data from nurses who work in nursing practice in the institutions 

mentioned above. Facilities that wanted to participate in the research forwarded the invitation to their 

staff email addresses. All respondents received information about the purpose, process, and method 

of data analysis of the research, including information on data protection and anonymity. The 

invitation included a web link to complete an electronic questionnaire. Participation was on a voluntary 

basis. A total of 728 nurses participated in the study; however, some questionnaires (261) were not 

fully completed and 2 nurses apparently filled out in the wrong year of birth. These respondents were 

excluded from the study population. 465 (63.9%) of the respondents returned complete 

questionnaires.  

 

Instruments and Data Collection 

Data collection took place between 3 February 2021 and 31 May 2021 using the online platform 

LimeSurvey. An internationally standardized questionnaire ‘Knowledge of Malnutrition - Geriatric 2.0’ 

in the Czech version (KoM-G 2.0 CZ) was used to collect data to assess the knowledge of nursing staff 

about malnutrition. This questionnaire is based on its first version.16 The second version of this 

questionnaire used in the research was created in English in 2020. The items (questions) were based 
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on current international Clinical Practice Guidelines (CPGs) in 2020.19,20,23 The relevance of the items 

for practice was verified using a Delphi study with the calculation of the Item-Content Validity Index 

(ranged from 81.3% to 100%) as well as the Scale-Content Validity Index (average 94.5%).17 As part of 

international cooperation, the English questionnaire was cross-culturally adapted using a standardized 

forward-backward translation method in the German, Czech, Dutch, and Turkish language. All 

translations in the participating countries were performed using the same procedure. Cross-cultural 

adaptation was established according to international guidelines and recommendations.24-26 For the 

purposes of this research, only the Czech version of the KoM-G 2.0 CZ questionnaire was used, which 

was designed to take into account the cultural differences in patient care, the health care system, or 

nurse education. The entire process of translation and cultural adaptation was continuously consulted 

by a panel of researchers from all participating countries. 

The cross-cultural adaptation of the Czech version of the questionnaire was carried out according to 

the methodology proposed by all countries involved in the research project in the following steps (aim 

1): 

1. Forward translation: KoM-G 2.0 has been translated from English to Czech by two people in 

two independent versions. Both people were native Czech speakers. The first translator was a 

medical doctor, a specialist in clinical nutrition, who was well acquainted with the topic. The 

second translator was a professional English linguist. After the two independent translations 

were produced, a consensus meeting was organized, attended by the two translators 

mentioned above and two researchers from the field of nursing. The aim of this meeting was 

to compare the two versions item-by-item and to select the most accurate Czech equivalent 

to the original English version of the questionnaire and reach a consensus. Everything was 

done to attempt the highest possible content validity of the translation, cultural differences, 

and clarity. The result was a unified Czech version of the questionnaire, which was checked for 
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inaccuracies, unclear interpretations, or double meanings. The entire meeting lasted about 3 

hours and all edits were documented.  

2. Backward translation: The unified Czech version produced at the consensus meeting was then 

translated back into the original English and compared with the original. The back-translation 

was performed by two native English speakers, who also had good command of Czech. One of 

them worked in the field of nursing, and the other was an English teacher.  

3. Expert Committee: The aim of the meeting was to identify potential semantic errors and 

deviations from the original, thus generating the final Czech version of the KoM-G 2.0 

questionnaire. The expert committee meeting was held online, and the participants were all 

translators of the Czech version and project leaders of the whole international project. This 

meeting lasted about 1.5 hours and all steps were recorded.  

4. Country pilot testing: The comprehensibility of the instructions and questions of the final Czech 

version of KoM-G 2.0 was verified using a pilot survey supplemented with questions focused 

on the comprehensibility of the instructions for the respondents and each individual item of 

the questionnaire. The pilot testing was conducted between November and December 2020 

and involved 42 nurses from different settings. All participants in the pilot survey responded 

to the items as if they were using the questionnaire regularly and then rated the clarity of the 

questionnaire and its individual sections using clear and unclear responses. All members were 

allowed and encouraged to use comments to comment verbally on individual items and to 

propose modifications to the wording of items. Of the total number of participants in the pilot 

tests, 97.5% found all the items to be understood. No questionnaire item was significantly 

changed or removed after the pilot testing evaluation. Only two items were partially modified 

in word order and style. 

The original 16-item version of the questionnaire created using the Delphi study was used for data 

collection. For each knowledge item, one or more answers were correct. The questionnaire was 

supplemented by seven demographic questions. 
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Data Analysis 

Data analysis was carried out with SPSS version 26 statistical software.27 The completeness of all 

questionnaires was verified, and incomplete questionnaires were excluded from the research sample. 

All data was double checked when entering the data. 

Descriptive statistics were used to evaluate the data. The selected psychometric properties of the 

questionnaire (Item Difficulty Q, Item Discrimination Index) were calculated and the Cronbach alpha 

reliability was calculated. These properties indicate the quality of the questionnaire and the usability 

of its Czech version in practice. Item Difficulty Q indicates the proportion of respondents who correctly 

answered the question. Low values indicate excessive difficulty, and high values may indicate excessive 

ease. The Item discrimination index was calculated using three methods for ease of comparability with 

existing studies. The sensitivity coefficient ULI, the discriminant index RIT and the Upper-lower index 

30%, assess the ability of the test item to discriminate between better and worse knowledge of the 

test takers. The higher the number of these coefficients, the better the item discriminates between 

test takers with better general knowledge and those with worse general knowledge. However, each of 

these indicators uses a different approach. The discrimination index in all the calculation variants took 

values from 0 to 1. The ULI sensitivity coefficient (Upper-Lower-Index) uses the principle of task ability 

to discriminate between half of nurses with worse and half with better knowledge. The ULI value 

should not be less than 0.2 except for items with specific purpose which are either too easy or too 

difficult.28 The second method was to calculate the discrimination index using the Item-Total 

Correlation (RIT) coefficient, which assesses the Pearson correlations between a particular test item 

and the total score. RIT is one of the most widely used tools to assess the strength of discrimination.29 

The discriminative ability of the knowledge questions of the RIT array was categorized as ≤ 0.2 poor, 

0.21 - 0.24 acceptable, 0.25 - 0.35 good and ≥ 0.36 excellent. The third method of calculating the 

discriminant index was the Upper-Lower index 30%, which compares the knowledge of the best 30% 
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and the worst 30% of the respondents, ignoring the success rate of the middle 40%.30 Relationship 

between the difficulty of the questions and their ability to discriminate between good and bad 

knowledge was described using the Spearman correlation. 

Ethical Considerations 

Participation in the investigation was voluntary. All respondents were informed about the purpose of 

the investigation, the processing of data and the fact that they could interrupt and stop filling out the 

questionnaire at any time. All were informed about maintaining the anonymity of specific individuals, 

as well as the anonymity of all health care facilities where the research was carried out. Data protection 

was standard according to EU Regulation 2016/679 (General Data Protection Regulation). 

If some facilities requested additional information, they were provided with all relevant documents 

(e.g., complete project description). An agreement of the legal ethics committee was not required, 

because no patients were involved any patients in this study and participation was not mandatory for 

the employees.  

 

Findings 

The first part of the results includes the psychometric properties of the Czech version of the KoM-G 

2.0 questionnaire (aim 2). The second part describes the knowledge of nurses (aim 3). 

Psychometric properties of the Czech version of Knowledge of Malnutrition - Geriatric 2.0 (KoM-G 

2.0 CZ) 

The psychometric properties studied included Difficulty index Q and discriminant index of the 

questionnaire items (ULI, RIT and Upper-Lower 30%) and reliability calculation using Cronbach alpha. 

The item analysis of the test parameters is presented in Table 1. 
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The Mean Item Difficulty Q index was 0.61, which is a medium to high difficulty value. The easiest 

question had a value of 0.87 and the most difficult had a value of 0.29. ULI values ranged from 0.08 to 

0.47 with an average ULI value of 0.29. The RIT discrimination index values ranged from 0.14 to 0.57 

with an average of 0.38. The Upper-Lower 30% discriminant index values were consistent with the 

previous two methods of calculation. The average was 0.40, the minimum 0.14 and the maximum 0.67.  

All calculation methods indicated the same two questions with lower discriminatory power. The 

weakest were test item 11 ("In which older persons should food and fluid intake be measured?") and 

item 4 ("What are possible signs of dehydration?"). The test reliability calculation using Cronbach alpha 

is 0.619, which is a sufficient reliability value for the purpose of evaluating the performance of a group 

of respondents. The relationship between the difficulty of the question (Item difficulty value Q) and its 

ability to distinguish between good and bad knowledge (The Upper-Lower 30% discriminant index) has 

been assessed by Spearman correlation. The correlation was statistically significant (p<0.05) and 

negative r=-0,54 (moderate correlation). 

The items of highest and lowest score in the survey that indicate areas of knowledge deficit are listed 

in Table 2. The lowest scoring question (question 5) contained four statements that focused on 

indications for nutritional screening (12.9% correct responses). The other two questions with high 

error rates (questions 10 and 11) focused on factors that increase body nutritional requirements 

(16.8%) and indications to measure dietary and fluid intake (15.9%). 

Although the original version of 16-item questionnaires created using Delphi studies was used for data 

collection, the questionnaires were later reduced to 12 items. Four items (item no. 7, 10, 11 and 16) 

had Discrimination index or Item difficulty below the recommended values at least in one country that 

participated in the project (AT, CZ, TR, NL) and were therefore deleted from the final sets of items. The 

final 12-item Czech version of the questionnaire (KoM-G 2.0 CZ) with correct answers is presented 

in Appendix 1. 
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Nursing staff knowledge of malnutrition 

The study population consisted of 465 nurses, of which 439 (94.4%) were women, 25 (5.4%) were men, 

and 1 (0.2%) did not want to specify their gender. The mean age was 46.06 years. The detailed 

characteristics of the population and the average number of correct responses in the questionnaire 

are given in Table 3. 

The total mean number of correct answers was 6.24 (SD 2.8), with a minimum of 0 and a maximum of 

13 correct answers. Seven or fewer correct answers were given by 295 nurses (63.2%). Eight or more, 

that is, at least half of the questions, were correctly answered by 170 nurses (36.8%). The difference 

in the number of correct answers in terms of gender distribution was statistically insignificant 

(p=0.417), as was the respondents' length of work experience (p=0.378). The assessment of the correct 

answer based on the nurses’ current job title yielded similar results. When all the workplaces are 

included in the analysis, the differences are statistically insignificant, but this calculation is biased by 

the disproportionate number of staff in each workplace. However, despite this, a lower number of 

correct responses is evident in the surgical ward 5.62 (SD 3.18) compared to the geriatric ward 7.24 

(±2.44). 

Statistically significant differences were found in our research between knowledge levels in categories 

according to educational attainment (p=0.002). The highest mean number of correct answers was 

found in the category of Bachelor’s degree (BSc.) 7.33 (SD 2.63) and a Master's or doctorate degree 

(MSc., Ph.D.) 7.12 (SD 2.45). However, the lowest mean scores were 5.91 (SD 2.76) for General Nurse 

(Secondary School of Nursing – an old educational system) and Diploma Nurse (Higher Vocational 

School – post-secondary education) 5.88 (SD 2.76). Nurses who have completed the Practical Nurse 

educational program, which, since 2014, has been the educational program that replaced the previous 

General Nurse degree from secondary medical school, achieved a better mean score of 6.31 (SD 3.01) 

than their predecessors who studied the previous form of this study. 
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A statistically significantly higher score of correct answers, 7.17 (SD 2.76), was obtained in the group 

of nurses who had attended courses, training or post-graduate studies in the last two years with a 

focus on nutrition/malnutrition compared to those who had not received any training in this regard – 

6.08 (SD 2.78), (p=0.006). 

 

Discussion 

The tool is currently available in five languages and therefore allows comparison of knowledge across 

countries. Through this comparison, it was found that nurses with a university degree had a statistically 

significantly better knowledge of malnutrition. Nurses who had attended a nutrition course in the last 

two years prior to data collection also had better knowledge. In the Czech data collection, there were 

no significant differences between nurses divided into groups according to the length of work 

experience, age, gender, amount of work time, or workplace. 

The psychometric properties of the Czech version of the KoM-G 2.0 questionnaire demonstrated its 

sufficient quality to assess the knowledge of the respondents. The lowest value of the discriminant 

index found by RIT was 0.14 for one item, so this item did not have sufficient discriminating power 

between respondents with better and worse knowledge. However, the average RIT across all items in 

the test was 0.38, which represents sufficient discriminatory power.28 According to the ULI calculation, 

there were two items with low discriminatory ability (ULI < 0.2), but the average ULI value for the 

whole test was 0.29 and the discriminatory ability of the whole test is therefore interpreted as good. 

The Upper-Lower item discrimination index of 30% corresponded proportionally to the previous two 

methods of calculation. Between the Item difficulty value Q and The Upper-Lower 30% discriminant 

index, a statistically significant moderate negative correlation (r=-0,54) was found. This reveals a 

negative relationship between item difficulty and item discrimination. For the harder items in the 

questionnaire, the item discrimination skills were improved. In our study, the item difficulty indexes of 

the items were never too high or too low (0.29-0.87), and the discrimination index of the items (0.14-
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0.57) was good, except for the item number 11. The best discriminative ability was found in items that 

were correctly answered by approximately 50% of the respondents (Table 1). 

In the international study with the same instrument,17 of which this study was a part of, it was found 

that four items (questions 7, 10, 11 and 16) had a low discrimination index and difficulty index in at 

least one country of data collection (CZ, AT, TR, NL). Therefore, they were removed from the final set 

of questionnaire items in all countries. The reason for this is that it was necessary to keep the same 

final form of the questionnaire in all language versions. However, for this analysis, the primary set of 

questions (n = 16) was used. The reason for analyzing them is to understand in depth the weak points 

in the knowledge of the nurses who participated in the data collection in the Czech Republic. The 

Cronbach alpha reliability was sufficient to assess the knowledge of the respondent group. Based on 

the above results, the psychometric properties of KoM-G 2.0 CZ were shown to be sufficiently high. 

In the analysis of data from the Czech Republic published in this article, the knowledge tested by all 16 

items was analyzed. The KoM-G 2.0 questionnaire showed a knowledge deficit, especially in questions 

focused on indications for nutritional screening (12.9% correct answers). The other two questions with 

high error rates (Question 10 and 11) focused on factors that increase body nutritional needs (16.8%) 

and indications to measure dietary and fluid intake (15.9%). These are the same areas where Korean 

nurses had insufficient knowledge.31 

Our results show that there was a statistically significant difference in knowledge in the groups divided 

according to the highest level of education (p=0.002). Nurses with university education had the highest 

KoM-G 2.0 CZ scores. However, there were no significant differences between bachelor’s and master’s 

or doctoral degrees. This corresponds precisely with the findings from Austria and the Netherlands, 

where there were also significant differences between the knowledge of nurses with university 

degrees and those with lower-attained education.17 Therefore, we can conclude that improved 

nutritional care can be achieved by taking a proactive attitude towards adjusting the content of the 

educational curriculum of undergraduate studies, both in nurse assistants and general nurses. 
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Furthermore, nurses who attended any postgraduate training (courses) on malnutrition in the past 

two years had significantly higher knowledge (0.006). Further training in malnutrition had the second 

highest positive impact on knowledge of malnutrition right after the education degree. Unfortunately, 

it is not possible to study post-graduate nutrition specialization for nurses in the Czech Republic. Such 

study programs are not offered by the National Center for Nursing and Non-Medical Health Professions 

or are only aimed at nutritional therapists.32 This is a pity for clinical practice, because nutritional care 

and prevention of malnutrition are, in principle, truly multidisciplinary. Based on our results, as a policy 

implication, we would recommend establishing new postgraduate courses or study programs for 

continuous nutrition education for nurses, the curriculum should be assembled on the basis of the 

latest clinical practice guidelines.18-20 This is in line with the similar European study by Bauer, where 

specialized postgraduate training in malnutrition/nutrition for nurses was proven to improve nurses' 

knowledge more than three times (regression coefficient 3.696, CI 1.493–5.899).17 

The KoM-G 2.0 questionnaire is intended primarily for benchmarking, comparison, and identify 

problem areas in the nursing staff knowledge of malnutrition. For this reason, the questionnaire items 

were based on the most current guidelines at the time of its development and were set at a relatively 

high difficulty level (Item Difficulty Q index 0.61).  Even the more knowledgeable nurses made errors 

in some answers, making the entire test able to sufficiently differentiate between levels of knowledge. 

However, these errors were not intended to indicate the ignorance of particular individuals, but to 

determine which areas of knowledge were generally inferior in relation to malnutrition. Thus, from the 

errors of the whole group of respondents, appropriate measures are found to increase knowledge and 

subsequently also competence in practice. Comparison of results nationally and internationally and 

highlighting gaps serves to increase interest in further study and self-education of nurses. According 

to Bevan33, benchmarking is always a strong motivating factor in itself and can be a 'drive' that changes 

attitudes and intrinsic motivation of healthcare workers. Higher motivation often leads to better 

attitudes of health care professionals. Laur34 pointed out the attitude of health professionals towards 

malnutrition. The respondents attributed neutral or negative priority to it in 43% of the cases, and in 
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94% of the cases respondents had a neutral or negative attitude towards the need for individualized 

care by a nutrition therapist for patients with malnutrition. Thirty-five percent of the respondents were 

uncertain of the indications to contact nutrition therapists and 40% were uncertain when a patient 

was malnourished or at risk of malnutrition.34 

Studies usually assess nurses’ knowledge of nutrition cross-sectionally.31,34,35 Thus, it is not apparent 

whether there is a trend toward greater knowledge following, for example, the promotion of new 

guidelines or changes in legislation related to nurse education. To assess the trend in knowledge, it 

would be useful to establish a periodic data collection once every 5 years to assess the development 

in knowledge in relation to malnutrition. Similarly, to further increase interest and participation in 

research, it may be appropriate to conduct national benchmarking at periodic intervals to assess 

differences between regions or between health facilities. Evaluating trends over time would show how 

knowledge of health workers has improved due to increased interest and additional training courses. 

In the same way as malnutrition, other areas of knowledge that are closely related to the quality of 

nursing care could receive the same attention. However, it is essential when making such comparisons 

that the results are not followed by overly harsh or restrictive measures. One of the broadest forms of 

benchmarking in malnutrition is sought to be implemented by ESPEN with a focus on quality and 

economic indicators of nutritional care in hospital as part of the nutritionDay campaign.36 

During the data collection analysis, it was found that a relatively large number of nurses (261) stopped 

completing the knowledge questionnaire in the course of the data collection. It is possible that nurses 

who felt that their knowledge was at a good level or who answered the questionnaire items without 

much difficulty were more likely to proceed with the completion of the questionnaire. Rudžionienė37 

have shown that respondents most often abandon questionnaires in the course of completing them 

because of their length, focus or experience. The KoM-G 2.0 CZ questionnaire had a total of 16 items. 

We do not consider it to be too long. Furthermore, based on psychometric analysis, it was shortened 

to 12 items for future use. However, the analysis of the responses showed that only 36.83% of the 
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respondents answered at least half of the items correctly and the difficulty Q value was 0.61. 

Therefore, we assume that some respondents lost motivation to continue the questionnaire due to its 

difficulty, which may have resulted from their poorer knowledge of the current Clinical Practice 

Guidelines of the respondents. Based on international data collection in all four countries, four items 

were found to be difficult with a low number of correct answers and, at the same time, had a low 

discrimination index. Therefore, these questions could not discriminate sufficiently between nurses 

with better and worse knowledge, because they were incorrectly answered even by nurses who 

otherwise scored above average.17In future studies, the questionnaire with 12 items will be used, 

which can ensure a higher willingness of future respondents to complete the questionnaire to the end.  

In terms of the data collection timeline in our study, its planning was restricted by the circumstances 

of the Covid-19 pandemic. This constraint may have had an impact on the outcomes, as the pandemic, 

as reported by the Czech National Control Center for Acute Inpatient Care38, imposed significant 

burdens on almost all inpatient facilities. In the context of the study results, the pandemic could have 

influenced not only the quantity of completed questionnaires, but also, to some extent, their results. 

This influence could be attributed to increased stress among nurses during the pandemic, changes in 

work organization, or changes in nurses' priorities, with the perception of questionnaire completion as 

less crucial than patient care. 

 

Limitations of the Research Study 

The limitations of this research include the relatively low number of health facilities and nurses who 

participated in data collection. This was mainly due to data collection during a period when there was 

a relatively high increase in the number of hospitalized patients with Covid-19 infection in the Czech 

Republic. This may have affected the willingness of nurses or middle management staff to complete 

the questionnaires. Therefore, the results of the survey cannot be generalized. However, the data 
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obtained provide important insights into the evaluation of the knowledge of nurses. A strong point is 

the identification of statistically significant factors related to nurses' knowledge of malnutrition. 

 

Conclusions 

The results of this study show that the KoM-G 2.0 CZ is a useful and valid tool for assessing and 

comparing the knowledge of nursing staff in relation to malnutrition. Its items are based on updated 

standards of nutritional care. The suitability of the instrument was verified by calculating its 

psychometric properties, which have been proven to be of a high standard.  

In conclusion, the knowledge of malnutrition of academic nurses in the Czech Republic is greater; 

therefore, they could play an even more important role in nutritional care. Continuous education is 

also very important, related to better up-to-date knowledge about malnutrition. However, this 

information should be taken as motivational and should be a driving force to ensure more attention 

and better development of malnutrition education at different levels of nursing studies in the Czech 

Republic and possibly other countries that will be involved in benchmarking nurses’ knowledge about 

malnutrition in the future.  

Based on the statistically significantly higher knowledge of nurses who have completed courses on 

malnutrition in previous years, we can recommend and support the development and initiation of 

post-graduate courses or specializations for nurses. In addition to evaluating knowledge using a 

validated tool, the purpose of this research was also to raise awareness of the importance of up-to-

date knowledge about malnutrition and to allow international comparison of results found using the 

same tool. The more states and health care facilities involved in this evaluation, the more telling the 

results would be. 

 

Declaration of interest 



20 
 

The authors declare that they have no known competing financial interests or personal relationships 

that could appear to influence the work reported in this paper. 

 

References 

[1] Huisman-de Waal G, Feo R, Vermeulen H, Heinen M. Students’ perspectives on basic nursing 
care education. Journal of Clinical Nursing. 2018;vol. 27(11-12):2450-2459. 10.1111/jocn.14278 

[2] Chrástecká M, Blanař V, Pospíchal J. Risk of malnutrition assessment in hospitalised adults: A 
scoping review of existing instruments. Journal of Clinical Nursing. 2023;32(13-14):3397-3411. 
doi:10.1111/jocn.16470 

[3] Allard J, Keller H, Jeejeebhoy K, Laporte M, Duerksen D, Gramlich L, Payette H, Bernier P, 
Vesnaver E, Davidson B, Teterina A, Lou W. Malnutrition at Hospital Admission—Contributors 
and Effect on Length of Stay. Journal of Parenteral and Enteral Nutrition. 2015;vol. 40(issue 
4):487-497. 10.1177/0148607114567902 

[4] Mosselman M, Kruitwagen C, Schuurmans M, Hafsteinsdóttir T. Malnutrition and Risk of 
Malnutrition in Patients With Stroke. Journal of Neuroscience Nursing. 2013;vol. 45(issue 
4):194-204. 10.1097/JNN.0b013e31829863cb 

[5] Barker L, Gout B, Crowe T. Hospital Malnutrition: Prevalence, Identification and Impact on 
Patients and the Healthcare System. International Journal of Environmental Research and Public 
Health. 2011;vol. 8(issue 2):514-527. 10.3390/ijerph8020514 

[6] Sauer A, Goates S, Malone A, Mogensen K, Gewirtz G, Sulz I, Moick S, Laviano A, Hiesmayr M. 
Prevalence of Malnutrition Risk and the Impact of Nutrition Risk on Hospital Outcomes: Results 
From nutritionDay in the U.S. Journal of Parenteral and Enteral Nutrition. 2019;vol. 43(issue 
7):918-926. 10.1002/jpen.1499 

[7] Azzolino D, Marzetti E, Proietti M, Calvani R, Souto Barreto P, Rolland Y, Cesari M. Lack of 
energy is associated with malnutrition in nursing home residents: Results from the INCUR 
study. Journal of the American Geriatrics Society. 2021;vol. 69(issue 11):3242-3248. 
10.1111/jgs.17393 

[8] Slavíková M, Procházka B, Dlouhý P, Anděl M, Rambousková J. Prevalence of malnutrition risk 
among institutionalized elderly from North Bohemia is higher than among those in the Capital 
City of Prague, Czech Republic. Central European Journal of Public Health. 2018;vol. 26(issue 
2):111-117. 10.21101/cejph.a4944 

[9] Katoch OR. Determinants of malnutrition among children: A systematic review. Nutrition. 
2022;96. doi:10.1016/j.nut.2021.111565 

[10] Felder S, Lechtenboehmer C, Bally M, Fehr R, Deiss M, Faessler L, Kutz A, Steiner D, Rast A, 
Laukemann S, Kulkarni P, Stanga Z, Haubitz S, Huber A, Mueller B, Schuetz P. Association of 
nutritional risk and adverse medical outcomes across different medical inpatient populations. 
Nutrition. 2015;vol. 31(11-12):1385-1393. 10.1016/j.nut.2015.06.007 



21 
 

[11] Poledníková Ľ, Slamková A, Solgajová A, Zrubcová D. Malnutrition in older people in clinical 
nursing diagnosis. Kontakt. 2019;vol. 21(issue 4):337-343. 10.32725/kont.2019.040 

[12] Eglseer D, Halfens R, Schüssler S, Visser M, Volkert D, Lohrmann C. Is the topic of malnutrition 
in older adults addressed in the European nursing curricula? A MaNuEL study. Nurse Education 
Today. 2018;vol. 68:13-18. 10.1016/j.nedt.2018.05.015 

[13] Pitoňáková J, Žiaková K, Žiaková R. Prideľovaná ošetrovateľská starostlivosť vo vybraných 
nemocniciach na Slovensku. Health & Caring. 2022;vol. 1(issue 1). 10.46585/hc.2022.1.1700 

[14] Braun B, Grünewald M, Adam-Paffrath R, Wesselborg B, Wilm S, Schendel L, Hoenen M, Müssig 
K, Rotthoff T. Impact of interprofessional education for medical and nursing students on the 
nutritional management of in-patients. GMS Journal for Medical Education. 2019;36(2):1-8. 
10.3205/zma001219 

[15] Hopkinson J. Nutritional support of the elderly cancer patient: The role of the nurse. Nutrition. 
2015;vol. 31(issue 4):598-602. 10.1016/j.nut.2014.12.013 

[16] Bauer S, Halfens R, Lohrmann C. Knowledge and attitudes of nursing staff towards malnutrition 
care in nursing homes: A multicentre cross-sectional study. The journal of nutrition, health & 
aging. 2015;vol. 19(issue 7):734-740. 10.1007/s12603-015-0535-7 

[17] Bauer S, Pospichal J, Huppertz V, Blanar V, Saka B, Eglseer D. Malnutrition knowledge among 
nursing staff in four European countries: A cross-sectional study. Nurse Education Today. 
2023;vol. 128. 10.1016/j.nedt.2023.105887 

[18] Cederholm T, Barazzoni R, Austin P, Ballmer P, Biolo G, Bischoff S, Compher C, Correia I, 
Higashiguchi T, Holst M, Jensen G, Malone A, Muscaritoli M, Nyulasi I, Pirlich M, Rothenberg E, 
Schindler K, Schneider S, de van der Schueren M, Sieber C, Valentini L, Yu J, Van Gossum A, 
Singer P. ESPEN guidelines on definitions and terminology of clinical nutrition. Clinical Nutrition. 
2017;vol. 36(issue 1):49-64. 10.1016/j.clnu.2016.09.004 

[19] Ukleja A, Gilbert K, Mogensen K, Walker R, Ward C, Ybarra J, Holcombe B. Standards for 
Nutrition Support: Adult Hospitalized Patients. Nutrition in Clinical Practice. 2018;vol. 33(issue 
6):906-920. 10.1002/ncp.10204 

[20] Volkert D, Beck A, Cederholm T, Cruz-Jentoft A, Goisser S, Hooper L, Kiesswetter E, Maggio M, 
Raynaud-Simon A, Sieber C, Sobotka L, van Asselt D, Wirth R, Bischoff S. ESPEN guideline on 
clinical nutrition and hydration in geriatrics. Clinical Nutrition. 2019;vol. 38(issue 1):10-47. 
10.1016/j.clnu.2018.05.024 

[21] LoBiondo-Wood G, Haber J. Nursing Research: Methods and Critical Appraisal for Evidence-
Based Practice. 9th Edition. Mosby Elsevier; 2016. 

[22] ÚZIS. Národní registr poskytovatelů zdravotních služeb. Ústav zdravotnických informací a 
statistiky ČR. Published 2021. https://nrpzs.uzis.cz/index.php?pg=home--
download&archiv=mista. Accessed 2022-09-19 

[23] McClave S, Taylor B, Martindale R, Warren M, Johnson D, Braunschweig C, McCarthy M, 
Davanos E, Rice T, Cresci G, Gervasio J, Sacks G, Roberts P, Compher C. Guidelines for the 



22 
 

Provision and Assessment of Nutrition Support Therapy in the Adult Critically Ill Patient. Journal 
of Parenteral and Enteral Nutrition. 2015;vol. 40(issue 2):159-211. 10.1177/0148607115621863 

[24] Beaton D, Bombardier C, Guillemin F, Ferraz M. Guidelines for the Process of Cross-Cultural 
Adaptation of Self-Report Measures. Spine. 2000;vol. 25(issue 24):3186-3191. 
10.1097/00007632-200012150-00014 

[25] Epstein J, Santo R, Guillemin F. A review of guidelines for cross-cultural adaptation of 
questionnaires could not bring out a consensus. Journal of Clinical Epidemiology. 2015;vol. 
68(issue 4):435-441. 10.1016/j.jclinepi.2014.11.021 

[26] Sousa V, Rojjanasrirat W. Translation, adaptation and validation of instruments or scales for use 
in cross-cultural health care research: a clear and user-friendly guideline. Journal of Evaluation 
in Clinical Practice. 2011;vol. 17(issue 2):268-274. 10.1111/j.1365-2753.2010.01434.x 

[27] IBM Corp.. IBM SPSS Statistics for Windows, Version 26.0: Armonk, NY: IBM Corp. 2019. 

[28] Štuka Č, Martinková P, Vejražka M, Trnka J, Komenda M. Testování při výuce medicíny: 
konstrukce a analýza testů na lékařských fakultách. 1. vydání. Karolinum; 2013. 

[29] Metsämuuronen J. Somers’ D as an Alternative for the Item–Test and Item-Rest Correlation 
Coefficients in the Educational Measurement Settings. International Journal of Educational 
Methodology. 2020;vol. 6(issue 1). 10.12973/ijem.6.1.207 

[30] Streiner D, Norman G, Cairney J. Health measurement scales: a practical guide to their 
development and use. 5th edition. Oxford University Press; 2015. 

[31] Kim H, Choue R. Nurses' positive attitudes to nutritional management but limited knowledge of 
nutritional assessment in Korea. International Nursing Review. 2009;vol. 56(issue 3):333-339. 
10.1111/j.1466-7657.2009.00717.x 

[32] National Center for Nursing and Non-Medical Health Professions. Published 2023. 
https://www.nconzo.cz/en/. Accessed 2023-01-23 

[33] Bevan G, Evans A, Nuti S. Reputations count: why benchmarking performance is improving 
health care across the world: why benchmarking performance is improving health care across 
the world. Health Economics, Policy and Law. 2019;14(2):141-161. DOI: 
10.1017/S1744133117000561 

[34] Laur C, Marcus H, Ray S, Keller H. Quality Nutrition Care: Measuring Hospital Staff’s Knowledge, 
Attitudes, and Practices. Healthcare. 2016;vol. 4(issue 4). 10.3390/healthcare4040079 

[35] Khatony A, Mazaherpour S, Pasdar Y, Najafi F, Abdi A. Evaluation of clinical nutritional 
knowledge in Iranian critical care nurses. Research Journal of Pharmaceutical, Biological and 
Chemical Sciences. 2016;7(4):684-688. 

[36] Moick S, Hiesmayr M, Mouhieddine M, Kiss N, Bauer P, Sulz I, Singer P, Simon J. Reducing the 
knowledge to action gap in hospital nutrition care – Developing and implementing nutritionDay 
2.0. Clinical Nutrition. 2021;vol. 40(issue 3):936-945. 10.1016/j.clnu.2020.06.021 



23 
 

[37] Rudžionienė J, Grigas V, Enwald H, Kortelainen T. Drop out Factors in Data Literacy and 
Research Data Management Survey: Experiences from Lithuania and Finland. Information 
Sciences / Informacijos Mokslai. 2018;82:115-130. 10.15388/Im.2018.82.8 

[38] Komenda M, Černý V, Šnajdárek P, Karolyi M, Hejný M, Panoška P, Jarkovský J, Gregor J, Bulhart 
V, Šnajdrová L, Májek O, Vymazal T, Blatný J, Dušek L. Control Centre for Intensive Care as a 
Tool for Effective Coordination, Real-Time Monitoring, and Strategic Planning During the 
COVID-19 Pandemic. Journal of Medical Internet Research. 2022;vol. 24(issue 2). 
10.2196/33149 

 

  



24 
 

 

 



25 
 

 

 

 



26 
 

 

 

 

 

  

  



27 
 

Tables 

Table 1 Analysis of test parameters items (N = 465) sorted by Item difficulty value from highest (most 
correct answers) to lowest. 

Item number Item difficulty 
value Q - Item 
difficulty index 

ULI sensitivity 
coefficient 

Discrimination 
Index (RIT) 

Discrimination 
index (Upper-
Lower 30%) 

5 0.87 0.18 0.27 0.25 
11* 0.84 0.08 0.14 0.14 
10* 0.83 0.22 0.34 0.27 
9 0.78 0.25 0.37 0.35 
15 0.72 0.28 0.36 0.37 
1 0.69 0.25 0.37 0.42 
6 0.69 0.27 0.33 0.41 
8 0.69 0.35 0.43 0.46 
16* 0.67 0.34 0.44 0.56 
12 0.51 0.39 0.43 0.45 
13 0.48 0.47 0.57 0.67 
2 0.47 0.35 0.45 0.53 
14 0.46 0.46 0.54 0.62 
4 0.44 0.15 0.21 0.26 
7* 0.34 0.23 0.35 0.39 
3 0.29 0.31 0.43 0.43 

* Items marked with an asterisk have been removed from the final version of KoM-G 2.0. 
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Table 2 Correct answers of responses to individual items of the KoM-G 2.0 CZ questionnaire (N=465). 

Number Wording of the item Number of 
correct answers 
(n) 

Percentage of 
correct answers 
(%) 

1 What are possible risk factors for malnutrition?  143 30.8 
2 What are possible consequences of 

malnutrition?  
248 53.3 

3 What are possible signs of malnutrition?  331 71.1 
4 What are possible signs of dehydration?  259 55.7 
5 Which statements on malnutrition risk 

screening are correct? 
60 12.9 

6 Which of the following indicators should be 
included in nutritional screening? 

143 30.8 

7 When should a screening for malnutrition be 
conducted in older persons? * 

307 66.0 

8 Which statements on the collaboration of 
different health professionals in a nutrition 
support team are correct? 

144 31.0 

9 The daily total fluid requirement of an older 
person… 

103 22.2 

10 Which of the following factors can cause 
increased energy and nutrient requirements? * 

78 16.8 

11 In which older persons should food and fluid 
intake be measured? * 

74 15.9 

12 What should be considered during older 
persons’ food intake? 

226 48.6 

13 Which statements about the treatment of 
malnutrition are correct?  

240 51.6 

14 What is important regarding the use of oral 
nutritional supplements in older persons? 

266 57.2 

15 Which statements on tube feeding and 
parenteral nutrition are correct? 

128 27.5 

16 What should be considered regarding the 
nutritional therapy in older persons at the end 
of life? * 

153 32.9 

* Items marked with an asterisk have been removed from the final version of KoM-G 2.0. 
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Table 3 Demographic characteristics and mean number of correct answers (N=465). 

Variable Absolute 
frequency 

Relative 
frequency 
(%) 

Mean 
percentages 
of correct 
answers (%) 

Mean 
number of 
correct 
answers (SD) 

p= (Kruskal- 
Wallis test) 

Gender  
Male 25 5.4 41.7 6.76 (±3.07) 0.417 
Female 439 94.4 38.8 6.21 (±2.79) 
Does not want to specify 
gender 

1 0.2 50.0 8 

Education attained 
Secondary School of Nursing - 
Practical Nurse 

35 7.5 39.4 6.31 (±3.01) 0.002 

Secondary School of Nursing - 
General Nurse 

250 53.8 37.0 5.91(±2.76) 

Diploma nurse 34 7.3 36.8 5.88(±2.76) 
Bachelor’s degree 60 12.9 45.8 7.33 (±2.63) 
Master’s or doctoral degree 49 10.5 44.5 7.12 (±2.45) 
Other 37 8.0 36.5 5.84 (±3.07) 
Length of work experience 
Up to 5 years (<5) 37 8.0 39.2 6.27 (±2.59) 0.378 
5 to 10 years 42 9.0 42.7 6.83 (±2.48) 
More than 10 years 386 83.0 38.6 6.18 (±2.85) 
Type of workplace (department) 
Hospital – surgical ward 34 7.3 35.1 5.62 (±3.18) 0.692 
Hospital – internal medicine 
ward 

49 10.5 38.5 6.16 (±2.44) 

Hospital – intensive care unit 51 11.0 40.7 6.51 (±2.84) 
Hospital – geriatric ward 17 3.7 46.4 7.24 (±2.44) 
Hospital – other 222 47.7 39.2 6.27 (±2.82) 
Home care 7 1.5 32.1 5.14 (±2.91) 
Rehabilitation 30 6.5 39.6 6.33 (±2.83) 
Other 55 11.8 38.3 6.13 (±2.85) 
Working hours 
Up to 10 hours weekly 7 1.5 48.2 7.71 (±1.89) 0.199 
11 to 20 hours weekly 17 3.7 42.6 6.82 (±2.21) 
21 to 30 hours weekly 24 5.2 34.1 5.46 (±2.92) 
31 and more hours weekly 417 89.7 39.0 6.24 (±2.82) 
Attended a course or training on malnutrition in the past 2 years 
Yes 70 15.0 44.8 7.17 (±2.76) 0.006 
No 395 85.0 38.0 6.08 (±2.78) 
Overall test success rate 
Up to 50 % 295 63.2    
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50 % and more 170 36.8    
 


