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EFFECTS OF INDIRECT NUTRITIONAL INTERVENTION  
BY A REGISTERED DIETITIAN THROUGH VISITING NURSES  

IN NUTRITIONALLY AT-RISK OLDER HOME-CARE RECIPIENTS:  
A RANDOMIZED PILOT STUDY
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Abstract: Objectives: Home-visit nutritional support services by registered dietitians for home-care patients are not popular due 
to a shortage of visiting registered dietitians. This study examined the effects of indirect nutritional intervention by a registered 
dietitian through visiting nurses in community-dwelling older home-care recipients. Design: A randomized, open-label, controlled 
clinical trial. Setting: Community. Participants: Thirty-four nutritionally at-risk older home-care recipients aged 65 years or older 
who were receiving home-visit nursing care services. Intervention: Dietary counseling promoting highly varied food intake 
provided by visiting nurses trained by a registered dietitian. Measurements: Nutritional status based on the Mini Nutritional 
Assessment-Short Form (MNA®-SF), dietary variety, anthropometric measurements, activities of daily living, and subjective 
diet-related quality of life were measured at baseline and after three months. Results: Nutritional status tended to improve in the 
intervention group (P = 0.087). Analysis of the changes of MNA®-SF item scores revealed significant improvement in “Appetite 
loss” (P = 0.046) and a trend toward improvement in “Weight loss” (P = 0.053) in the intervention group. Conclusion: Indirect 
nutritional intervention by a registered dietitian through visiting nurses was effective in improving the nutritional status of 
nutritionally at-risk older home-care recipients.

Key words: Malnutrition, older home-care recipients, dietary variety, registered dietitian, visiting nurse. 

Introduction 

With improved life expectancy among the elderly, 
increased health care spending and care methods have 
become issues in many developed countries. Preventing 
care needs level becoming more severe and prolonging 
home care may be effective methods for reducing health 
care costs (1). On the other hand, many people prefer to 
receive home care and to die at home (2, 3). Japan is aging 
at a pace unparalleled in other countries; a survey of the 
elderly in Japan found that around 40% of individuals 
prefer to receive home care and more than half prefer to 
die at home (4). For these reasons, Japan is promoting 
home care and the number of home-care patients has 
been steadily increasing.

However ,  malnutr i t ion is  prevalent  among 

community-dwelling older individuals, especially in 
home-care recipients (5, 6). Malnutrition causes adverse 
events such as increased infection rates, delayed wound 
healing, and decreased longevity (7, 8). Additionally, 
malnourished elderly are more likely to require hospital 
or nursing home admission (9, 10). Therefore, it is 
important to evaluate the nutritional risk of older home-
care recipients early in order to prevent malnutrition and 
improve nutritional status so that the elderly can continue 
home care. 

Japan offers home-visit nutritional support for home-
care patients from registered dietitians. This service has 
been shown to reduce malnutrition and improve blood 
glucose level, activity of daily living (ADL), and quality 
of life (QOL) (11, 12). However, there remain many 
unserved cases and a burgeoning need for home-visit 
nutritional support due to a shortage of visiting registered 
dietitians (13, 14).

In order to address this problem, we focused on 
utilizing visiting nurses as human medical resources. 
Nurses are specialists who support patients by providing 
medical treatment and nutritional management as a part 
of their nursing role. In addition, visiting nurses play an 
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essential role in malnutrition prevention and treatment 
(15). However, their lack of knowledge about nutrition 
and nutritional counseling has been pointed out in 
practice (15, 16). Furthermore, a previous study reported 
that visiting nurses underestimate the prevalence of 
malnutrition in their patients (15).

Therefore, we hypothesized that cooperation and 
complementation between registered dieticians and 
visiting nurses might prevent malnutrition in older home-
care recipients. We developed an indirect nutritional 
intervention by a registered dietitian through visiting 
nurses. In this strategy, a registered dietitian educated 
visiting nurses about dietary counseling aimed at 
improving older home-care recipients’ nutritional status; 
the trained nurses then provided dietary counseling to 
their patients.  

The characteristics of nutritionally at-risk home-
care patients were as follows. Although it was difficult 
to determine at a glance that they were at risk of 
malnutrition, the dietary variety in this at-risk population 
tended to be lower than that of well-nourished patients 
(17). On the other hand, highly varied diets have been 
associated with better nutritional status (18). In previous 
studies promoting varied food intake in functionally 
competent elderly, dietary variety and nutritional status 
were improved (19, 20). In addition, because dietary 
variety has the advantages of being teachable and easy to 
understand, it has been utilized as a simple and valuable 
approach for nutritional interventions in the elderly 
(19-21). Consequently, dietary counseling using dietary 
variety as an intervention point is suitable for indirect 
intervention by a registered dietitian.

The purpose of this study was to examine the effects 
of a preventive measure against malnutrition for 
nutritionally at-risk older home-care recipients by an 
indirect nutritional intervention by a registered dietitian 
through visiting nurses. 

Materials and Methods

Study design and subjects

This study was a randomized, open-label, controlled 
clinical trial performed in a single city, Hyogo Prefecture, 
Japan between July 2014 and February 2015. Community-
dwelling older care recipients (aged 65 years or older 
who were receiving home-visit nursing care services), 
who were at risk of malnutrition according to the Mini 
Nutritional Assessment-Short Form (MNA®-SF) (22-25), 
were included in this study. Subjects were excluded from 
the study if they had a medical condition preventing 
oral feeding, were undergoing dietary therapy, were 
suffering from severe dysphagia or kidney or liver 
diseases, were end-of-life patients, or were unable to or 
willing to provide informed consent. Thirty-four older 
care recipients were included in this study and alternately 
randomized into either the control (n = 15) or intervention 

(n = 19) groups. Through ethical considerations, 
all participants were provided a leaflet with general 
information about healthy eating habits for the elderly.

Intervention

Participants allocated to the control group received 
usual nursing care, while participants and/or their 
caregivers allocated to the intervention group received 
dietary counseling that promoted highly varied food 
intake using an educational leaflet provided by a visiting 
nurse. Visiting nurses received nutritional training from 
a registered dietitian. The educational leaflet used for 
dietary counseling described foods and menus in the 
10 food groups based on the dietary variety score (26) 
described below. The visiting nurses performed follow-up 
activities on each visit for three months after providing 
dietary counseling. 

Outcome measures

A follow-up examination was conducted three months 
after the baseline examination. All examinations were 
conducted by visiting nurses at the participants’ homes. 
Socio-demographic factors were assessed at the baseline 
examination. Other measures were assessed at both the 
baseline and follow-up surveys. 

The primary outcome of this study was nutritional 
status and the secondary outcomes included dietary 
variety, anthropometric measurements, activities of daily 
living (ADL), and subjective diet-related quality of life 
(SDQOL).

Nutritional assessment

We assessed subject nutritional status using the 
Mini Nutritional Assessment-Short Form (MNA®-SF) 
(22-25). The MNA®-SF is a simple and noninvasive 
nutritional assessment tool for the elderly (≥65 years). 
The MNA®-SF consists of six items; decreased food 
intake in the preceding three months, weight loss during 
the preceding three months, mobility, psychological 
stress or acute disease in the preceding three months, 
neuropsychological problems, and body mass index. The 
MNA®-SF classifies individuals as malnourished (0-7 
points), at risk of malnutrition (8-11 points), and well-
nourished (12-14 points). 

Dietary variety	

Dietary variety was evaluated using the dietary variety 
score (DVS) (26). The DVS is a simple dietary survey 
method that asks respondents how frequently they 
consume the 10 main food groups in Japanese meals (fish 
and shellfish, meat, eggs, milk, soybean products, dark-
colored vegetables, seaweeds, fruits, potatoes, and oils). 
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Participants respond with the following answers: “eat 
almost every day,” “eat once every two days,” “eat once 
or twice a week,” or “seldom eat,” and the total score is 
the sum of the scores for the 10 food groups. The original 
evaluation method was developed by Kumagai et al. (26) 
and assigned one point for the response “eat almost every 
day” and evaluated variety on a scale from 0 to 10 points. 
We considered that having a highly varied diet every 
day could be a burden on home-care recipients and that 
it was important to evaluate dietary variety including 
the responses “eat once every two days” and “eat once 
or twice a week” in order to assess the dietary habits of 
this population. Thus, we used the modified evaluation 
method developed by Fukasaku et al. (27), in which the 
response “eat almost every day” was scored as 4 points, 
“eat once every two days” as 3 points, “eat once or twice 
a week” as 2 points, and “seldom eat” as 1 point (score 
range, 10-40).

Anthropometry

Anthropometric measurements, including arm 
circumference (AC), triceps skinfold thickness (TSF), and 
calf circumference (CC), were measured using an Inser-
tape (Abbott Japan, Tokyo, Japan), Adipometer (Abbott 
Japan), and MNA® CC measure (Nestle, Kobe, Japan). 
Arm muscle circumference (AMC) and arm muscle area 
(AMA) were calculated with formulas that used AC 
and TSF. The values of %AC, %TSF, %CC, %AMC, and 
%AMA were calculated using the medians determined 
by the gender and age divisions of the Japanese 
Anthropometric Reference Data (JARD2001) (28).

ADL

ADL was evaluated using the Barthel index (29) (score 
range, 0-100), which consists of 10 items: feeding, chair/
bed transfers, personal hygiene, toilet use, bathing, 
ambulation, stairs climbing, dressing, bowel control, and 
bladder control.

SDQOL

SDQOL was evaluated using the SDQOL scale (30).
The SDQOL scale is an instrument that evaluates 
the subjective diet-related quality of life such as diet 
satisfaction and enjoyment. The SDQOL scale is 
composed of four items: “Mealtimes are fun,” “I can 
hardly wait for mealtime,” “The atmosphere of the 
dining table is cheerful,” “I’m satisfied with daily meals”. 
Participants respond with a five-point scale ranging 
from “applicable” to ”not applicable” and the total score 
is the sum of the four items (1 = not applicable to 5 = 
applicable). 

Statistical analysis

Outcomes are presented as the medians (25th 
percentile, 75th percentile) or numbers of subjects (%). We 
compared the baseline characteristics between subjects 
in each group using Mann- Whitney U, Chi-square, or 
Fisher’s exact tests. Wilcoxon signed rank sum tests were 
performed to compare each outcome before and after the 
intervention. IBM® SPSS® Statistics 23 software (IBM 
Japan, Tokyo, Japan) was used for the analysis. A p-value 
of less than 0.05 was considered indicative of statistical 
significance.

Results

Participant characteristics

The participant flow of this study is shown in Figure 
1. A total of 24 participants completed the three-month 
examinations. 

Figure 1
Study flowchart. MNA®-SF: Mini Nutritional 

Assessment-Short Form; DVS: Dietary variety score; 
AC: Arm circumference; TSF: Triceps skinfold thickness; 
CC: Calf circumference; ADL: Activities of daily living; 

SDQOL: Subjective diet-related quality of life

The baseline characteristics of participants in both 
groups are presented in Table 1. There were no significant 
differences in baseline characteristics between the two 
groups, except for %CC. Approximately 20% of the total 
study population cooked for themselves and received 
Meals-on-Wheels, respectively.

Effects on outcomes

Table 2 shows the changes in MNA®-SF scores, DVS, 
anthropometric measurements, ADL, and SDQOL in the 
two groups. In the intervention group, the MNA®-SF 
score tended to improve (P = 0.087), although there were 
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Table 1
Characteristics of each group

Groups "Control  (n=15)" "Intervention (n=19)" P-value

Age, years 82.0 (78.0;89.0) 86.0 (81.0;92.0) .305
Female, n(%) 6 (40.0 ) 13 (68.4) .165
MNA®-SF, score 9.0 (8.0;10.0) 9.0 (9.0;10.0) .943
 -Appetite loss, score 2.0 (1.0;2.0) 2.0 (1.0;2.0) .903
 -Weight loss, score 2.0 (2.0;3.0) 2.0 (2.0;3.0) .685
 -Mobility, score 1.0 (1.0;2.0) 1.0 (1.0;2.0) .985
 -Psychological stress/acute disease, score 2.0 (0.0;2.0) 2.0 (2.0;2.0) .227
 -Neuropsychological disease, score 2.0 (1.0;2.0) 1.0 (1.0;2.0) .137
 -BMI/CC, score 1.0 (0.0;2.0) 1.0 (0.0;2.0) .519
Weight, kg 48.5 (42.0;56.0) 46.2 (36.3;51.2) .257
BMI, kg/m2 21.0 (16.7;21.5) 20.3 (16.8;22.4) .925
%AC 89.7 (80.4;96.3) 92.0 (86.3;108.3) .306
%TSF 87.5 (57.1;108.1) 85.7 (72.3;122.0) .899
%AMC 90.3 (84.3;97.5) 94.3 (90.4;106.6) .159
%AMA 83.6 (71.0;95.1) 90.3 (81.6;113.8) .138
%CC 92.1 (85.4;100.0) 101.4 (96.3;106.0) .033
DVS, score 31.0 (29.0;35.0) 29.0 (23.0;32.0) .170
ADL, score 80.0 (60.0;95.0) 80.0 (75.0;100.0) .539
SDQOL, score 13.0 (12.0;16.0) 15.0 (12.0;17.0) .243
Living alone, n(%) 3 (23.1) 4 (21.1) 1.000
Cooking for oneself, n(%) 5 (38.5) 3 (16.7) .228
Receive Meals-on-wheels, n(%) 3 (23.1) 3 (17.6) 1.000
P-values from  Mann–Whitney U test, Chi-square or Fisher's Exact test. Data are expressed as the median (25th percentile, 75th percentile ) or as number of patients. 
BMI: Body mass index; AC: Arm circumference; TSF: Triceps skinfold thickness; AMC: Arm muscle circumference; AMA: Arm muscle area; CC: Calf circumference; 
DVS: Dietary variety score; ADL: Activities of daily living; SDQOL: Subjective diet-related quality of life.

Table 2
Change in study variables after 3 months

Groups Control Intervention

Baseline After 3 months P-value Baseline After 3 months

MNA®-SF,  score 9.0 (8.8;10.3) 10.0 (7.0;11.3) .677 9.0 (8.0;10.0) 10.0 (9.0;11.0) .087

DVS, score 34.0 (29.0;36.0) 33.0 (29.0;37.0) .944 29.5 (22.8;32.8) 30.5 (25.3;33.8) .443

BW, kg 45.8 (35.0;56.3) 46.2 (35.5;57.2) .865 47.0 (40.0;51.2) 47.6 (40.0;54.0) .285

BMI, kg/m2 21.1 (17.5;21.9) 20.7 (18.6;21.5) 1.000 20.8 (18.3;22.9) 21.5 (18.3;22.7) .515

%AC 89.5 (78.2;96.5) 89.7 (76.8;102.3) .575 92.0 (88.6;101.3) 95.6 (87.5;105.4) .433

%TSF 88.2 (54.5;107.8) 91.3 (31.8;112.8) .889 95.0 (80.0;128.0) 97.5 (72.0;124.0) .678

%AMC 90.4 (83.3;98.4) 90.4 (82.5;97.7) .721 94.5 (91.9;101.4) 96.0 (94.8;103.4) .213

%AMA 83.7 (69.4;97.0) 82.8(69.3;95.4) .878 89.8 (84.4;102.8) 92.2 (90.6;106.9) .213

%CC 91.2 (84.2;97.9) 90.9 (84.2;110.0) .173 101.4 (98.0;103.9) 100.5 (96.1;103.7) .650

ADL, score 80.0 (60.0;100.0) 80.0 (63.8;100.0) .330 80.0 (70.0;100.0) 80.0 (60.0;95.0) .180

SDQOL, score 14.5 (12.0;16.3) 14.5 (13.0;16.3) .952 15.0 (11.0;17.5) 16.0 (12.5; 18.5) .458
P-values from  Wilcoxon signed-rank test. Data are expressed as the median (25th percentile. 75th percentile). DVS: Dietary variety score; BMI: Body mass index; AC: 
Arm circumference; TSF: Triceps skinfold thickness; AMC: Arm muscle circumference; AMA: Arm muscle area; CC: Calf circumference; ADL: Activities of daily living; 
SDQOL: Subjective diet-related quality of life.



JOURNAL OF AGING RESEARCH AND CLINICAL PRACTICE©

109

no changes in DVS, anthropometric measurements, ADL, 
or SDQOL. In contrast, all outcome measures remained 
unchanged in the control group. 

The changes in the scores of each MNA®-SF item are 
shown in Table 3. In the intervention group, there was 
a significant improvement in “Appetite loss” (P = 0.046) 
and a trend toward improvement in “Weight loss” (P = 
0.053). However, there was no significant change in any 
of the items in the control group.

Discussions

The present study had two unique advantages. 
First, a registered dietitian, a specialist in nutritional 
management, conducted an indirect nutritional 
intervention through visiting nurses. These nurses 
received dietary counseling training from the registered 
dietitian aimed at improving older home-care recipients’ 
diet and nutritional status in order to compensate for the 
shortage of registered dietitians providing nutritional 
management of home-care patients. Second, we 
developed a dietary counseling program using dietary 
variety as an intervention point as a simple, teachable and 
easy to understand, and valuable approach for indirect 
nutritional intervention by a registered dietitian.

The study intervention resulted in a trend towards 
improved nutritional status among nutritionally at-risk 
older home-care recipients. Namely, the indirect 
nutritional intervention by a registered dietitian 
through visiting nurses was effective in improving the 
nutritional status of the study population. In order to 
explore factors associated with nutritional status, we 
assessed the changes in score for each item on the 
MNA-SF®. In this study, “Appetite loss” improved 
significantly and “Weight loss” tended to improve. It 
is well known that malnutrition is caused by low 
and/or decreased food intake (15, 31). However, few 
home-care patients recognize the risk of appetite loss; 
Geurden et al. highlighted the need for educational 
nursing interventions (15). A possible reason for the 
findings of the present study is that dietary counseling 
in cooperation with a registered dietitian and visiting 
nurses improved participant food consciousness and 

prevented decreased food intake. Thus, participants were 
better able to maintain their weight. Because it is difficult 
for the elderly to regain food intake and weight (32), an 
intervention that could prevent decreased appetite and 
weight is of great significance. 

Although we conducted dietary counseling using 
dietary variety as an intervention point as a simple 
and valuable approach in the present study, dietary 
counseling alone did not improve the dietary variety. 
Moreover, significant changes in anthropometric 
measurements, ADL, and SDQOL were also not observed. 
However, dietary variety has been associated with 
anthropometric measurements, ADL, and satisfaction 
with dietary habits (18, 33, 34). Therefore, the lack of 
change in these measurements was likely due to the lack 
of change in dietary variety. 

Previous studies on improved dietary variety included 
a dietary guideline aimed at improving nutritional 
status; the guideline had a wide range of content such 
as cooking method and care for dental prosthesis in 
addition to factors promoting highly varied food intake 
(19, 20). In addition, applicants received individualized 
nutritional counseling by registered dietitians (19). In the 
present study, for effective utilization of human medical 
resources, we stratified the participants according to 
their risks of malnutrition and visiting nurses trained 
by a registered dietitian conducted standardized 
dietary counseling for less severe nutritionally at-risk 
participants. Thus, we could not consider individual diet-
related living conditions such as food preferences, dietary 
habits, use of Meals-on-Wheels, and persons in charge of 
cooking. Moreover, because deficient food groups and 
food frequency vary in older individuals, it is necessary 
to set individual goals based on dietary variety and to 
conduct tailored dietary counseling.

Approximately 20% of the total study population in the 
present study cooked for themselves. In the remaining 
cases, family or caregivers had assumed responsibility 
for meal preparation. Improving dietary variety by 
oneself was considered to be difficult if home-care 
recipients gained knowledge about improving dietary 
habits. However, older care recipients tend not to be 
able to request the food they desire out of consideration 

Table 3
Changes in MNA®-SF items after 3 months

Groups Control (n=10) Intervention (n=13)
Baseline After 3 months P-value Baseline After 3 months P-value

Appetite loss, score 2.0 (1.0;2.0) 2.0 (1.0;2.0) .317 2.0 (1.0;2.0) 2.0 (2.0;2.0) .046
Weight loss, score 2.0 (2.0;3.0) 3.0 (1.8;3.0) .679 2.0 (2.0;3.0) 3.0 (3.0;3.0) .053
Mobility, score 1.0 (1.0;2.0) 1.5 (1.0;2.0) .564 1.0 (1.0;2.0) 1.0 (1.0;2.0) 1.000
Psychological stress/acute disease, score 2.0 (0.0;2.0) 2.0 (1.5;2.0) .317 2.0 (2.0;2.0) 2.0 (0.0;2.0) .180
Neuropsychological disease, score 2.0 (1.0;2.0) 2.0 (1.0;2.0) .317 1.0 (1.0;2.0) 1.0 (1.0;2.0) 1.000
BMI/CC, score 1.5 (0.0;2.0) 1.0 (0.0;1.3) .414 0.0 (0.0;2.0) 1.0 (0.0;2.0) .180
P-values from  Wilcoxon signed-rank test. Data are expressed as the median (25th percentile. 75th percentile ). BMI: Body mass index; CC: Calf circumference.
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for their caregivers (35). Additionally, Hirakawa et al. 
recommended providing tailored nutritional support 
to families with members in need of nursing care (36). 
Thus, it is necessary to discuss strategies to encourage 
caregiver cooperation with regards to cooking in order 
to support participant food preferences and dietary 
habits. Furthermore, in order to improve the quality of 
nutritional intervention, it is necessary to strengthen the 
cooperation between registered dietitians and visiting 
nurses and to establish a cooperative system to allow 
easily consultation regarding individual participants. In 
addition, because dietary treatment by a dietitian is more 
promising than when delivered by other professionals 
(37), direct and specific nutritional support by registered 
dietitians might be necessary in some preclinical cases of 
malnutrition.

Our study had several limitations. First, our study 
included the community-dwelling older care recipients 
living in a single city, Hyogo Prefecture, so our results 
may not apply to all older home-care recipients. 
Additionally, we could not examine the effect of 
factors related to dietary variety such as oral function, 
intellectual activity, and economic situation. On the 
other hand, although years of experience in nursing and 
comprehension of nutritional management affect the 
skill level of dietary counseling, we could not examine 
these factors in the present study. Large samples of 
community-dwelling older care recipients and further 
study on these factors are recommended. 

However, to our knowledge, no other report has 
examined the effectiveness of improving nutritional 
status in nutritionally at-risk older home-care recipients 
by indirect nutritional intervention by a registered 
dietitian through visiting nurses. We believe our results to 
be valuable as a first step toward advocating preventive 
measures against malnutrition in older home-care 
recipients by effective use of medical resources. 

Conclusion

Indirect nutritional intervention by a registered 
dietitian through visiting nurses improved the nutritional 
status of nutritionally at-risk older home-care recipients. 
The finding of this study indicate that nutritional 
management by cooperation between a registered 
dietitian and visiting nurses could contribute to the 
prevention of malnutrition and maintenance of home care 
for the elderly. 
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