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Abstract  Life expectancy in Indonesia is improving in 

the last decades resulting in an aging population. Older 

adults are at high risk of getting micronutrient deficiency 

and malnutrition. The competency of registered dietitians 

and nutritionists (RDNs) in assessing deficiencies and 

malnutrition is very important so that older adults can be 

given appropriate nutrition interventions. This study aims 

to determine the practice of physical examination (NFPE) 

among RDNs. This study was a cross-sectional study of 97 

RDNs who take care of older adults in clinical and 

community settings in the Special Region of Yogyakarta. 

Dietitians and Nutritionists were asked to complete the 

online self-administered questionnaire on NFPE 

knowledge perception and its barriers to micronutrient 

deficiencies, hydration, and malnutrition in older adults. 

Mann-Whitney analysis was used. The majority of RDNs 

were knowledgeable in assessing micronutrients of vitamin 

C (41.2%) and Fe (40.2%); hydration status on dehydration 

(56.7%) and edema (53.6%); and malnutrition related to fat 

mass (39.2%). The majority reported barriers were lack of 

proper training (58.8%) and insufficient time practicing 

NFPE (36.1%). There were differences in knowledge of 

physical examination related to vitamin C deficiency, 

hydration, dehydration, edema, ascites, muscle mass, and 

fat mass (p<0.05) between those who perceived and did not 

perceive the barrier “lack of time”. Participants who 

perceived a lack of proper training have less knowledge of 

physical examination related to vitamin D, vitamin E, 

vitamin B, vitamin C, hydration, and muscle mass (p<0.05). 

Barriers to “outside the scope of practice” and “confidence” 

were not statistically significant to NFPE practice. Specific 

training on NFPE is needed to increase the capacity of 

RDNs. A reasonable workload will allow NFPE to be 

carried out by RDNs. 

Keywords  NFPE, Barrier, Older Adults, Muscle Mass, 

Vitamin 

1. Introduction

Older adults is one of the groups at risk of malnutrition 

[1], [2]. Older adults who experience malnutrition will 
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increase risk of delirium, increased length of 

hospitalization, frailty, and also premature death [3], [4]. 

The risk of malnutrition in older adults is widely identified 

through nutritional screening tools such as Mini Nutritional 

Assessment (MNA), Malnutrition Universal Screening 

Tool (MUST), and Nutrition Risk Screening (NRS) [5] 

which enable registered dietitians and nutritionists (RDNs) 

to prioritize which patients they will meet first. 

After doing the screening process, RDNs need to 

complete the assessment including the physical signs and 

symptoms [6]. The process by which RDNs may detect 

malnutrition among older adults has become increasingly 

standardized in recent years [7]. It's not new to examine 

someone physically to determine their nutritional status. 

However, over the years, methods for determining body 

composition have developed [8]. The chapter on nutrition 

assessment has been greatly enlarged to cover specific 

locations for assessing muscle mass and fat stores, along 

with descriptions of normal and deficient conditions for 

each location [9], clinical symptoms of vitamin and mineral 

deficiencies, and also functional capacity [10]. In clinical 

settings where the nutrition status of older adults may 

continue to decline during admission or in community 

settings where malnourished older adults may be left 

untreated. The conduct of NFPE will be important to 

prevent it from happening. 

To determine the proper diagnosis of malnutrition or 

deficiency, RDNs need to perform NFPE well to the 

patients. Studies revealed that some factors may enhance 

and limit the use of NFPE in both clinical and community 

settings were prior NFPE education and training, having no 

confidence to conduct NFPE, time and workload of the 

RDNs, policy and procedures, the refusal of patients and 

their significant others in participating NFPE, and 

recognizing values of conducting NFPE [11], [12], [13]. 

Despite almost all RDNs have received Nutrition Care 

Process training both in clinical and community settings, 

there is little reported from dietitians’ perspective 

regarding barriers to NFPE practice. Therefore, the aim of 

this study was to identify barriers to NFPE practice 

reported by geriatric RDNs. 

2. Materials and Methods 

The study was a cross-sectional study in the Special 

Region of Yogyakarta. Yogyakarta is known as a region 

with a high percentage of older adults [14]. The selected 

chronology was: March 2022 when online questionnaires 

were sent to 120 RDN. After 1 month, the RDN who had 

not responded to the questionnaire will be sent a follow-up 

email.  

2.1. Ethical Approval 

Ethics approval was granted by Politeknik Kesehatan 

Kementerian Kesehatan Yogyakarta Research Ethics 

Committee (approval number e-KEPK/ POLKESYO/ 

0123/ I/ 2022). 

2.2. Study Population 

We randomly sent an online questionnaire to 120 RDNs 

who worked in both community and clinical-based 

healthcare facilities and were asked to participate. We used 

the following inclusion criteria: RDNs who were registered 

in the Indonesian Nutrition Association of Yogyakarta, 

working at least 1 year doing Nutrition Care Process to 

older adult patients prior to the study. However, only 97 

RDNs responded and completed the online questionnaire 

in this study. 

2.3. Instruments 

Respondents were asked to fill out an online 

questionnaire with question construction consisting of 

perceptions of knowledge (consisting of micronutrient 

deficiencies, fluid status, and malnutrition) as well as 

RDNs’ barriers in carrying out nutrition-related physical 

examination practices in accordance with previously 

conducted research [15]. Micronutrient deficiencies 

assessed for knowledge perception are vitamin A, vitamin 

D, vitamin E, vitamin B, vitamin C, Zn, and Fe. Perceptions 

of knowledge regarding hydration status include hydration, 

dehydration, edema, and ascites. We assessed self-

perception on NFPE skills of micronutrient deficiencies, 

fluid status, and malnutrition with the following questions : 

1) for micronutrient deficiencies : how knowledgeable are 

you in detecting vitamin A, vitamin D, vitamin E, vitamin B, 

vitamin C, Zn, Fe using physical examination? With replies 

“not knowledgeable”, “little knowledge”, “somewhat 

knowledgeable”, “knowledgeable”, and “very 

knowledgeable”; 2) for fluid status: how knowledgeable 

are you in detecting hydration and dehydration using 

physical examination? With replies “not knowledgeable”, 

“little knowledge”, “somewhat knowledgeable”, 

“knowledgeable”, and “very knowledgeable”. 3) for 

malnutrition status : how knowledgeable are you in 

detecting fat mass, muscle mass, edema, and ascites using 

physical examination? With replies “not knowledgeable”, 

“little knowledge”, “somewhat knowledgeable”, 

“knowledgeable”, and “very knowledgeable”. 

2.4. Statistical Analysis 

All statistical analysis was carried out using SPSS 

version 26.0 software (Chicago, IL, USA). Significance 

testing was conducted using Mann-Whitney Test. 

3. Results 

In total, 97 of 120 RDNs completed the original survey 

and provided open and close-ended responses to the 

questions relating to self-perception on NFPE knowledge 

and the barriers of conducting NFPE. 
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Table 1.  Distribution of RDN 

N = 97 

Years as RDN (years±SD) 9.783±8.59 

Number of Older Adults Patients with Moderate 

to High Risk of Malnutrition per month (n±SD) 
17.54±25.93 

Education (n%)  

Diploma 33 (33.7) 

Bachelor/Applied Bachelor 54 (55.7) 

Dietitian Internship Program 8 (8.2) 

Master 2 (2.1) 

Type of Healthcare Facility  

Top Referral Hospital 4 (4.1) 

District Hospital 33 (34) 

Regional Hospital 15 (15.5) 

Clinics and Special Hospitals 22 (22.7) 

Primary Healthcare 23 (23.7) 

Certificate of Competencies  

Nutrition Care Process 69 (71.1) 

Other Nutrition-Related Training 12 (12.4) 

None 16 (16.5) 

The majority of RDNs work in primary healthcare 

(23.7%) and clinics or special hospitals (22.7). The RDN 

reported that they handle approximately 17.54±25.93 older 

adults with moderate to high risk of malnutrition per month 

(Table 1). The barriers reported can be seen in Table 2. 

More than half of the RDNs felt that they lacked 

sufficient time, didn't feel confident enough, and believed 

that NFPE was outside of their area of practice. And more 

than half of RDNs reported that they didn’t lack of NFPE 

training. 

Table 2.  Reported Barriers of Conducting NFPE  

Barriers 
No 

n (%)  

Yes 

n (%) 

I don’t have time 35 (36.1) 62 (63.9) 

I lack proper training 57 (58.8) 40 (41.2) 

I don’t feel confident enough 22 (22.7) 75 (77.3) 

It is outside of my job 5 (5.2) 92 (94.8) 

The majority of the RDNs felt “knowledgeable” and 

“somewhat knowledgeable” in some parameters of 

micronutrient status (vitamin A, D, E, B, C, and Zn). In the 

parameter of Fe status, more than half of RDNs felt 

knowledgeable. Interestingly in fluid status parameters, 

more RDNs reported that they were “knowledgeable” in 

assessing dehydration than hydration status. In assessing 

malnutrition status, the majority of RDN reported that they 

were “knowledgeable” to assess ascites and edema in older 

adult patients, whereas they felt “knowledgeable” and 

“somewhat knowledgeable” in assessing fat and muscle 

mass. The results are summarized in Table 3. 

Table 3.  Self-Perception of NFPE Knowledge 

Micronutrient 

Deficiency/ 

Malnutrition 

Self Perception 

Not Knowledgeable 

n (%) 

Little Knowledge 

n (%) 

Somewhat 

Knowledgeable 

n (%) 

Knowledgeable 

n (%) 

Very 

Knowledgeable 

n (%) 

Vitamin A 5 (5.2) 9 (9.3) 41 (42.3) 31 (32) 11 (11.3) 

Vitamin D 6 (6.2) 16 (16.5) 37 (38.1) 33 (34) 5 (5.2) 

Vitamin E 7 (7.2) 27 (27.8) 44 (45.4) 15 (15.5) 4 (4.1) 

Vitamin B 8 (8.2) 22 (22.7) 41 (42.3) 24 (24.7) 2 (2.1) 

Vitamin C 3 (3.1) 10 (10.3) 30 (30.9) 40 (41.2) 14 (14.4) 

Zn 15 (15.5) 19 (19.6) 38 (39.2) 22 (22.7) 3(3.1) 

Fe 2(2.1) 5 (5.2) 21 (21.6) 39 (40.2) 30 (30.9) 

Hydration 5 (5.2) 9 (9.3) 37 (38.1) 35 (36.1) 11 (11.3) 

Dehydration 2 (2.1) 4 (4.1) 16 (16.5) 55 (56.7) 20 (20.6) 

Fat Mass 4 (4.1) 10 (10.3) 39 (40.2) 38 (39.2) 6 (6.2) 

Muscle Mass 2 (2.1) 17 (17.5) 36 (37.1) 36 (37.1) 6 (6.2) 

Ascites 2 (2.1) 5 (5.2) 21 (21.6) 45 (46.4) 24 (24.7) 

Edema 0 (0) 2 (2.1) 17 (17.5) 52 (53.6) 26 (26.8) 
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Table 4.  Self- Perception Mean Rank of NFPE Knowledge 

Self- Perception Lack of Time Lack Proper Training Lack Confidence Outside of the Job 

 
Yes 

(n=35) 

No 

(n=62) 

p Yes 

(n=57) 

No 

(n=40) 

p Yes 

(n=22) 

No 

(n=75) 

p Yes 

(n=5) 

No 

(n=92) 

p 

Micronutrient deficiency 

Vitamin A 51.57 47.55 0.47 44.86 54.90 0.067 45.82 49.93 0.523 48.60 49.02 0.972 

Vitamin D 55.60 45.27 0.06 43.34 57.06 0.013* 50.39 48.59 0.782 53.50 48.76 0.669 

Vitamin E 56.86 44.56 0.02* 40.31 61.39 0.001* 41.50 51.20 0.130 63.10 48.23 0.220 

Vitamin B 53.00 46.74 0.26 42.15 58.76 0.003* 41.98 51.06 0.160 51.00 48.89 0.863 

Vitamin C 56.30 44.88 0.04* 42.75 57.90 0.006* 46.80 49.65 0.659 50.90 48.90 0.870 

Zn 55.73 45.20 0.06 42.16 58.75 0.003 44.66 50.27 0.390 53.20 48.77 0.721 

Fe 52.86 46.82 0.28 45.59 53.86 0.132 52.16 48.07 0.527 40.30 49.47 0.453 

Hydration Status 

Hydration  60.77 42.35 0.001* 43.63 56.65 0.018* 46.05 49.87 0.554 41.40 49.41 0.512 

Dehydration 58.74 43.50 0.004* 48.05 50.35 0.659 47.05 49.57 0.680 41.30 49.42 0.484 

Malnutrition 

Fat Mass 56.99 44.49 0.025* 44.75 55.05 0.058 51.23 50.63 0.266 53.80 48.74 0.675 

Muscle Mass 58.36 43.72 0.009* 44.46 55.46 0.045* 43.45 48.35 0.652 50.80 48.90 0.876 

Ascites 58.30 43.75 0.009* 44.61 55.25 0.050 42.95 50.77 0.221 48.70 49.02 0.979 

Edema 61.36 42.02 0.001* 46.35 52.78 0.222 46.52 49.73 0.604 46.40 49.14 0.815 

*significance at p<0.05 (Mann Whitney Test) 

Table 4 presents the difference in NFPE knowledge 

between those who perceived and didn’t perceive barriers. 

There were statistically differences in knowledge of 

vitamin E and C’s assessment between those who 

perceived and didn’t barrier ‘perceive lack of time’ (p=0.02 

and p=0.04). Differences in NFPE knowledge of all 

hydration status and malnutrition parameters were also 

found. 

RDNs who perceived barrier ‘lack of proper training’ 

significantly had less knowledge of NFPE in some 

micronutrient deficiencies like vitamin D, vitamin E, 

vitamin B, and vitamin C (p=0.013; p=0.001; p=0.003; and 

p=0.006 respectively). Additionally, they also reported 

having less knowledge in assessing hydration and muscle 

mass (p=0.018 and p=0.045). There were no statistically 

differences in NFPE knowledge of all micronutrient 

deficiencies, hydration status, and malnutrition status 

parameters between those who perceived and didn’t 

perceive barriers ‘lack confidence’ and ‘outside of the job’. 

4. Discussion 

This research explores the barriers to NFPE and its 

practice among nutritionists and dietitians. Perceptions, 

attitudes, and role models in the workplace have an impact 

on how well health professionals perform. These three 

elements also interact with one another [16], [17]. 

The majority of practicing RDNs in this study had a 

bachelor or applied a bachelor degree in nutrition. It's 

interesting that as many as 17-42 older adults who had 

moderately to severe malnutrition were seen by RDNs. 

This number is quite a lot that it can be interpreted as every 

2 days, dietitians and nutritionists found at least 1 older 

adult patient with moderate to severe malnutrition. This 

could be possible because most of the nutritionists and 

dietitians who participated in this study worked in 

reference hospitals. The previous study done in one of 

reference hospitals in Jakarta, Indonesia showed that upon 

admission, over one-third of the patients had malnutrition 

[18]. Malnutrition at admission was quite common and 

strongly correlated with the length of hospital stay [19], 

[20]. Thus, as the number of malnutrition in Indonesia is 

quite prevalent [21], [22], it is crucial that RDNs are able 

to do nutrition-related examination after hospital admission 

and monitor them. 

Overall, these findings suggest that the majority of 

RDNs have knowledge in NFPE and they have barriers to 

conducting it. Frequencies were calculated regarding the 

level of knowledge of NFPE assessing micronutrient 

deficiencies, fluid state, and malnutrition status in older 

adults. Over half of the RDNs felt ‘somewhat 

knowledgeable’ and ‘knowledgeable’ in assessing these 3 

parameters. Knowledge and ability to practice physical 

examination practice in the clinical area for health 

practitioners are affected by several things such as lack of 

confidence, self-motivation, autonomy to practice, support 

from medical staff, and education support [23] [24]. 

In low and middle-income countries like Indonesia 

where micronutrient deficiencies frequently happen among 

adults and vulnerable groups, it is possible for professional 

health workers to have more knowledge of it. The public 
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health significance of micronutrient deficiencies in 

Indonesia is Fe and Zn deficiencies [25]. Other studies 

indicated that Ca and Vitamin A deficiency is also 

frequently found among adults [26]. Three Micronutrient 

deficiencies the RDNs in this study felt most 

knowledgeable and very knowledgeable about were Fe, 

vitamin C and Vitamin A. The fact that these micronutrient 

deficiencies are more prevalent than other micronutrient 

deficiencies may be the reason why participants knew more 

about these deficiencies than about other micronutrient 

deficiencies. 

In fluid status, the RDNs felt more knowledgeable in 

dehydration status than hydration status. Among both 

hospitalized or community-dwelling older adults, the case 

of low-intake dehydration is prevalent and often brought on 

by an inadequate beverage intake to make up for probable 

fluid losses from breath, perspiration, urine, and/or feces 

[27]. Low-intake dehydration in older adults is measured 

using methods that are often used in clinical practice such 

as heart rate, urine volume and color, skin turgor, and 

sensation of dry mouth [28]. This could be the reason of 

RDNs to be capable of dehydration assessment.  

In malnutrition assessment, the RDNs felt more 

knowledgeable in examining ascites and edema. 

Examining ascites and edema is becoming a common step 

and an important component in some disease-related 

nutrition care such as end-stage renal disease [29] and liver 

disease [30]. The widely used nutrition screening tool like 

Subjective Global Assessment (SGA) [31] also has these 2 

parameters to assess the risk of malnutrition among adults. 

This could explain why the RDNs are knowledgeable 

enough to examine ascites and edema.  

This study indicated that there was a significant 

relationship between lack of time and NFPE knowledge on 

vitamin E, vitamin C, hydration, dehydration, fat mass, 

muscle mass, ascites, and edema. Time constraints in 

medical practice are commonly found among health 

workers who do physical examinations, like general 

practitioners and nurses [32], [33]. This study suggests that 

RDNs also have this barrier. Time constraints may impair 

RDNs’ use of NFPE that was affected by some factors 

including great workloads [34]. 

This study also suggests that there was a significant 

relationship between lack of proper training and NFPE 

knowledge on vitamin D, vitamin E, vitamin B, vitamin C, 

hydration and muscle mass. It needs not only knowledge 

but also skills to practice NFPE. Teaching clinical skills 

need appropriate curricula and assessment. Some studies 

suggest that pedagogical teaching methods can increase 

skills in NFPE. One of them is simulation-based education 

which needs inclusions of Pre-and post-briefing 

conversations between instructors and students, as are safe 

spaces for practice and error-making as well as genuine 

patient case situations in the learning environment [35], 

[36]. The signs of symptoms of vitamin deficiencies are 

very specific [37], [38]. Therefore, RDNs who received 

proper training on NFPE felt that they have enough 

knowledge and know how to conduct it. Assessing muscle 

mass in older adults is a valuable skill for RDNs since it 

can predict mortality [39]. The method for assessing it 

includes functional capacity that needs special tools such 

as a handgrip dynamometer [35]. This tool is traditionally 

not provided for use by RDNs. This can be the reason why 

trained RDNs are aware to prepare needed tools for 

assessing muscle mass. The relationships between 

knowledge of NFPE and lack of confidence and perception 

about the authority of conducting NFPE were not 

significantly found in this study. 

5. Conclusions 

Registered Dietitians and Nutritionists are the ideal 

professionals to administer the NFPE and assist in 

detecting malnutrition in older adults. The research's results 

provide a broad summary of this practice's present state. It 

will mostly be up to hospitals or primary health center’s 

regulations to foster an atmosphere in which this practice 

may expand in order to boost NPFE behaviour among 

RDNs. Future work should seek to explore potential 

strategies to increase knowledge and skills on NFPE as this 

method plays a critical role in identifying underfeeding and 

inflammation among older adults. The RDNs reported 

barriers can be used to create and develop training 

curriculum. 
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