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Abstract

Background: This study examined the effects of 6-month nutrition 
education programs for community-dwelling elderly.

Methods: This study enrolled 50 community-dwelling elderly who 
regularly visit outpatient clinics. The programs had three goals: salt 
reduction, increase in dietary fiber, and adequate protein intake. Since 
it would be difficult for elderly to achieve all goals concurrently, a 
single goal was chosen by participants themselves. Anthropometric 
measurements, blood sampling, and assessment of dietary intake 
were performed at baseline, 3 months, and 6 months.

Results: The nutrition education program for salt reduction was 
well accepted by the participants and the amount of daily salt intake 
showed median value of 9.6 g at baseline, 8.0 g at 3 months and 8.1 
g at 6 months (P = 0.005). The amount of dietary fiber intake only 
slightly increased after taking the nutrition program (median value 
of 13.4 g at baseline, 15.3 g at 3 months and 15.5 g at 6 months; P = 
0.695), because of difficulties in introducing new food options to the 
diet. After taking the adequate protein intake program, participants 
showed small decreases in protein (a modification from 1.24 g/kg 
IBW to 1.20 g/kg IBW) and salt intake (8.2 to 7.3 g) at 3 months, but 
the effects were not sustained at 6 months.

Conclusion: This nutrition education program focusing on a single 
nutrient may serve as a strategy to successfully reduce salt intake and 

improve systolic blood pressure control in community-dwelling el-
derly individuals who regularly visit outpatient clinics. In our view, 
dietary and lifestyle habits should be taken into account as much as 
possible in nutrition education for elderly individuals.

Keywords: Dietary counseling; Nutrition education; Nutritional sta-
tus; Elderly; Outpatient clinic

Introduction

The extension of healthy life expectancy is a challenging is-
sue in super-aged societies. Many developed countries facing 
aging populations are attempting to prolong the independence 
of the elderly at home [1]. There is a growing understanding 
that maintenance of a healthy lifestyle is important to increase 
healthy life expectancy. In particular, maintaining adequate di-
etary intake is essential for preserving health [2-4].

However, lifestyle modification, especially dietary modi-
fication, is often difficult for elderly individuals [5]. This is 
largely because dietary habits are deeply rooted in the lives and 
culture of elderly individuals. Additionally, there is a tendency 
to consume decreased amounts and variety of foods with age 
[6].

We developed nutrition education programs to achieve a 
healthy lifestyle with minimal dietary modification and tested 
their efficacy in a group of community-dwelling elderly indi-
viduals, using several new strategies. First, we conducted the 
current study in two outpatient local clinics visited by many 
elderly clients on a regular basis. We hypothesized that effec-
tive intervention could be performed in these outpatient clinics 
as most clients live within walking distance of the clinic, have 
good relationships with the physicians, and are prepared to ac-
cept advice regarding diet. We also anticipated that detailed 
and frequent advice would be available in such a setting.

Second, we defined three nutritional goals: 1) salt reduc-
tion, 2) increase in dietary fiber, and 3) adequate protein intake. 
Study participants were independent community-dwelling el-
derly individuals without serious diseases. Most participants 
had a mild lifestyle-related disease for which medications 
were prescribed. With the exception of some patients requir-
ing specific nutrition management, such as those with type 2 
diabetes mellitus and chronic kidney disease, the participants 
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had dietary problems commonly observed among the Japanese 
elderly population (reported in the National Health and Nutri-
tion Survey): 1) excessive salt intake, 2) insufficient dietary 
fiber intake, and 3) excessive protein intake (for those with di-
minished renal function). Since it would be difficult for elderly 
people to achieve all three nutritional study goals at the same 
time, one goal was chosen for the 6-month nutrition education 
programs in this study. The goal was chosen by participants 
after discussions with healthcare professionals. We postulated 
that choosing their own goal would motivate the participants 
and result in a higher success rate.

Dietary modification is often difficult for community-
dwelling elderly individuals. This study examined the effects 
of our relatively intense nutrition education programs (con-
ducted by physicians and registered dieticians, with a nutri-
tional goal chosen by participants) on dietary intake in com-
munity-dwelling elderly individuals.

Materials and Methods

Study design and subjects

This was an open cohort study which examined the effects 
of 6-month nutrition education programs for 50 community-
dwelling elderly individuals. Participants were selected from 
among 60 individuals aged 65 years or above who regularly 
visited one of the two clinics between July 2011 and May 
2014. The following patients were excluded from the study: 
one patient with mild cognitive impairment and a communi-
cation disorder and nine patients who did not visit the clinic 
after the first session. A total of 50 participants (15 men and 
35 women with a mean age of 74.0 ± 5.5 years) were included 
in the study after informed consent was obtained from the par-
ticipants and attending physicians. The incidence of primary 
diseases in this cohort was as follows: type 2 diabetes mellitus, 
12 patients (24%); dyslipidemia, 11 patients (22%); renal dys-
function, 11 patients (22%); liver dysfunction, seven patients 
(14%); hypertension, seven patients (14%); and other diseases, 
two patients (4%). This study complied with the principles of 
the Declaration of Helsinki, and written informed consent was 
obtained from all participants.

Dietary counseling

The primary goal of dietary counseling was determined by the 
participants in collaboration with the physicians and registered 
dieticians, after considering the disease, nutritional status, and 
dietary intake of the participants. Participants were asked to 
choose one of the three goals (salt reduction, increase in di-
etary fiber, or adequate intake of protein (only for those with 
diminished renal function)) based on their needs and the fea-
sibility of the goals. Accordingly, participants were classified 
into the salt reduction group (n = 18), the increase in dietary 
fiber group (dietary fiber group) (n = 21), or the adequate intake 
of protein group (protein reduction group) (n = 11). The first 
session took place on the day of enrolment, with participants 

providing informed consent after explanation of the protocol by 
the physician. A dietary intake assessment of participants was 
performed, and dietary counselling was provided by the dieti-
cians. Follow-up assessments were conducted at approximately 
1 (initiation of dietary counselling), 3, and 6 months (Fig. 1).

The instructions for each program were described as fol-
lows. Participants in the salt reduction group were advised to 
gradually reduce the frequency of intake of foods that may 
contribute to an increase in their salt intake. Participants in the 
dietary fiber group were encouraged to increase their intake 
of whole grains (as their staple food), vegetables, seaweed, 
and mushrooms. Participants in the protein reduction group 
received nutrition counseling according to the Dietary Recom-
mendations for Chronic Kidney Disease [7].

Measurements

All participants received four or more assessment or counseling 
sessions: session one (baseline), session two (initiation of di-
etary counseling), session three at 3 months, and session four at 
6 months. Additional sessions were performed as needed. Dur-
ing the first session, a nutritional assessment, anthropometric 
measurements, and a daily activity assessment were performed, 
and a questionnaire regarding daily life was administered. A 
history of past and present illness, information regarding medi-
cation, and blood biochemistry test results were obtained from 
the clinics. For each dietary counseling session, participants 
were instructed to perform a dietary record for 2 days (non-
consecutive) using a photo method, food recording method, 
and a physical activity record over the following week using 
the Lifecorder Gs (Suzuken Co., Ltd, Nagoya, Japan). At each 
session, participants also underwent anthropometric measure-
ments. The counseling content was based on the evaluation of 
food intake and physical activity, calculated using a nutrition 
dietary assessment software (Nutrition Meister Ver. 2.0 and Ver. 
3.0, Access Intelligence LLC, Rockville, MD, USA).

Questionnaire

Nutritional status on session one (baseline) was assessed us-
ing the MNA®-SF (mini-nutritional assessment short form) 
(Nestle Japan Co., Ltd, Tokyo, Japan). Daily activity was 
assessed using the Tokyo Metropolitan Institute of Gerontol-
ogy (TMIG) Index of Competence [8]. The TMIG Index of 
Competence is composed of 13 questions with three subscales: 
instrumental self-maintenance, intellectual activity, and social 
role subscales. Each question is worth 1 point, for a total of 13 
points, and a higher score indicates a higher level of activity in 
daily life. The TMIG Index of Competence was self-adminis-
tered by the participants.

Anthropometric measurements

Body height and body weight were measured by the examiner 
at the clinic. Body fat percentage was measured using a body 
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composition balance meter (EW-FA70P, Panasonic Co., Ltd, 
Osaka, Japan).

Statistical analysis

Statistical analysis was performed using SPSS ver. 22.0 (SPSS 
Inc., IBM Corp., Armonk, NY, USA). Comparison of con-
tinuous variables among the three groups was performed us-
ing the Kruskal-Wallis test. Comparison of nominal variables 
was performed using the Chi-square test. Comparison of data 
over time was performed using the Friedman test. The Bonfer-
roni correction was applied when statistical significance was 
observed among the three groups. In principle, the data were 
shown as medians, 25th, and 75th percentiles, while some 
were shown as medians and minimum and maximum values 
due to the small sample size.

Results

Characteristics

Table 1 shows the characteristics and baseline parameters of all 
groups. The median body mass index (BMI) of each group was 

24 kg/m2, with severe malnutrition not observed in any partici-
pants. Individuals in the protein reduction group were slightly 
older compared with those in the other two groups. Members 
of this group also had higher body fat percentage and lower 
total energy expenditure and number of steps compared with 
the other two groups. There were no significant differences in 
other anthropometric measures among the three groups. Of the 
50 participants, the numbers completing 6 months of follow-
up were 14 participants in the salt reduction group, 11 in the 
dietary fiber group, and 10 in the protein reduction group.

Comparison over time in the salt reduction group

Table 2 shows the changes at 3 and 6 months in the salt re-
duction group. BMI showed no changes over the 6-month 
follow-up period, while the body fat percentage significantly 
decreased. Biochemistry tests showed an improvement in 
neutral fat. Evaluation of nutritional intake showed that the ra-
tio of protein intake to total energy intake slightly decreased, 
while that of carbohydrate intake to total energy intake sig-
nificantly increased. Salt intake significantly decreased from 
baseline to 6 months: median value of 9.6 g at baseline, 8.0 g 
at 3 months and 8.1 g at 6 months (P = 0.005). Systolic blood 
pressure showed a tendency to decrease over time: median 
value of 135 mm Hg at baseline, 122 mm Hg at 3 months and 

Figure 1. Flow diagram according to selection and non-continuation. 
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125 mm Hg at 6 months (P = 0.085). Moreover, blood pres-
sure control improved, although the change was not statisti-
cally significant.

Comparison over time in the dietary fiber group

Table 3 displays the changes at 3 and 6 months in the dietary 
fiber group. Anthropometric measurements did not demon-
strate significant changes from baseline to 6 months. Evalu-
ation of nutritional intake showed that energy intake per kg 
of ideal body weight decreased from 32.2 to 28.8 kcal/kg/day, 
and protein intake per kg of ideal body weight decreased from 
1.30 to 1.19 g/kg/day. Salt intake also decreased from median 
value of 9.4 g at baseline to 7.3 g at 6 months (P = 0.078). Di-
etary fiber intake slightly increased from median value of 13.4 

g at baseline to 15.5 g at 6 months, although the change was 
not statistically significant (P = 0.695).

Comparison over time in the protein reduction group

Table 4 displays the changes in the protein reduction group 
at 3 and 6 months. Serum potassium slightly decreased from 
baseline to 6 months. There were no notable changes in oth-
er biochemical parameters. Evaluation of nutritional intake 
showed that energy intake per kg of ideal body weight sig-
nificantly decreased from baseline to 6 months. Protein intake 
per kg of ideal body weight and salt intake displayed slight 
improvements from baseline to 3 months, while intake slightly 
increased from 3 to 6 months. Moreover, after taking the ade-
quate protein intake program, participants showed no decrease 

Table 1.  Characteristics and Baseline Parameters of All Groups

Salt reduction (n = 18) Dietary fiber (n = 21) Protein reduction (n = 11) P value
Age (years) 71.5 (69.8 - 78.0) 72.0 (70.5 - 77.5) 76.0 (72.0 - 80.0) 0.367
Sex (men/women) 6:12 5:16 4:7 0.708
BMI (kg/m2) 24.1 (20.4 - 25.6) 24.5 (22.4 - 27.0) 24.6 (21.2 - 26.5) 0.762
MNA-SF (points) 12.5 (11.0 - 14.0) 13.0 (11.0 - 14.0) 13.0 (10.0 - 14.0) 0.894
TMIG-IC (points) 13.0 (12.0 - 13.0) 12.0 (11.0 - 13.0) 12.0 (10.0 - 14.0) 0.145
Charlson comorbidity index
  0 - 2 points 12 (66.7%) 17 (80.9%) 7 (63.6%) 0.479
  3 - 5 points 6 (33.3%) 4 (19.0%) 4 (36.4%)
Waist circumference (cm)
  Men (n = 4/4/2) 95.3 (84.5 - 98.7) 89.9 (78.5 - 95.3) 91.1 (86.1 - 99.0)* 0.692
  Women (n = 8/7/5) 89.2 (75.3 - 93.3) 86.9 (79.7 - 97.4) 90.9 (82.5 - 95.7) 0.779
Body fat (%) 27.2 (23.4 - 31.2) 25.3 (20.2 - 29.2) 30.2 (22.6 - 32.6) 0.730
Total energy consumption (kcal/day) 1,574 (1,489 - 1,884) 1,627 (1,424 - 1,687) 1,394 (1,349 - 1,592) 0.048
Number of steps 7,374 (3,172 - 9,925) 5,278 (2,573 - 7,940) 3,454 (973 - 5,899) 0.061
Albumin (g/dL) 4.5 (4.2 - 4.7) 4.2 (4.1 - 4.5) 4.1 (3.8 - 4.4) 0.219
Total cholesterol (mg/dL) 191.5 (173.3 - 210.5) 193.5 (173.3 - 226.8) 188.0 (156.0 - 251.0) 0.842
TG (mg/dL) 93.5 (72.0 - 125.5) 118.0 (90.0 - 149.0) 120.0 (79.0 - 219.0) 0.286
Creatinine (mg/dL) 0.8 (0.6 - 0.9) 0.6 (0.5 - 0.8) 1.4 (1.2 - 1.9) < 0.001
Na (mEq/L) (n = 12/10/6) 141.0 (140.3 - 142.3) 141.5 (140.3 - 144.8) 142.0 (138.5 - 143.3) 0.912
Cl (mEq/L) (n = 12/9/6) 103.0 (101.0 - 104.0) 103.0 (101.3 - 104.0) 102.5 (101.3 - 104.8) 0.997
K (mEq/L) (n = 16/15/11) 4.3 (4.1 - 4.5) 4.1 (3.8 - 4.4) 4.7 (4.4 - 5.0) 0.006
eGFR (mL/min/1.73 m2) 68.0 (52.3 - 77.1) 76.3 (64.1 - 89.6) 29.8 (22.9 - 35.1) < 0.001
RBC (× 104/μL) 435.5 (394.3 - 446.0) 435 (399.8 - 463.0) 385.0 (343.0 - 427.0) 0.018
Hemoglobin (g/dL) 13.7 (12.4 - 14.4) 13.1 (11.9 - 14.1) 11.4 (10.2 - 13.0) 0.013
CRP (mg/dL) (n = 19/18/10) 0.08 (0.05 - 0.14) 0.11 (0.05 - 0.16) 0.14 (0.05 - 0.43) 0.561
WBC (× 102/μL) 55.0 (34.0 - 61.0) 54.0 (46.5 - 72.3) 59.0 (49.0 - 68.0) 0.538

Data were expressed as median (25th percentile - 75th percentile). *Data were expressed as median (minimum - maximum). Kruskal-Wallis test and 
Chi-square test for categorical variables were performed for comparison of three groups. MNA-SF: mini-nutritional assessment short form; TMIG-IC: 
Tokyo Metropolitan Institute of Gerontology Index of Competence; TG: triglyceride; eGFR: estimated glomerular filtration rate; RBC: red blood cell 
count; WBC: white blood cell count.
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in estimated glomerular filtration rate (eGFR).

Discussion

This study examined the effects of 6-month nutrition educa-
tion programs targeting the intake of a single nutrient in com-

munity-dwelling elderly individuals. Among the three groups 
(dietary fiber increase, salt reduction, and protein reduction 
groups), participants in the salt reduction group showed signif-
icant improvement in the study targets following the program. 
However, participants in the dietary fiber group and the protein 
reduction group did not show notable changes because these 
programs required major changes in dietary patterns. In ap-

Table 2.  Change in Variables at 3 and 6 Months in the Salt Reduction Group (n = 14)

Baseline 3 months 6 months P value
BMI (kg/m2) 23.8 (20.2 - 25.3) 23.6 (20.1 - 25.3) 23.6 (20.6 - 25.2) 0.458
Body fat (%) 27.2 (23.4 - 31.2) 23.7 (18.5 - 31.2) 22.5 (18.8 - 28.3) 0.045
Total energy consumption (kcal) 1,681 (1,519 - 1,894) 1,633 (1,469 - 1,915) 1,604 (1,420 - 1,892) 0.307
Albumin (g/dL) (n = 8) 4.7 (4.1 - 4.9) 4.6 (4.3 - 4.8) 4.6 (4.2 - 4.9) 0.727
Total cholesterol (mg/dL) (n = 7) 190 (154 - 209) 189 (157 - 206) 179 (158 - 197) 0.368
TG (mg/dL) (n = 8) 95.5 (60.0 - 120.0) 73.0 (60.3 - 97.0) 68.5 (60.3 - 103.3) 0.093
Energy intake (kcal/day) 1,703 (1,450 - 1,896) 1,703 (1,471 - 1,969) 1,739 (1,453 - 1,813) 0.292
Energy intake (kcal/kg IBW/day) 27.9 (25.7 - 32.3) 28.3 (26.5 - 33.4) 27.8 (24.4 - 32.4) 0.116
Protein (g/kg IBW/day) 1.26 (1.19 - 1.42) 1.23 (1.03 - 1.48) 1.10 (1.00 - 1.27) 0.092
Protein (% energy) 17.0 (16.0 - 19.5) 17.0 (14.5 - 19.4) 15.0 (13.5 - 19.5) 0.226
Fat (% energy) 29.2 (25.2 - 32.5) 30.0 (27.5 - 33.0) 27.0 (19.3 - 31.5) 0.118
Carbohydrate (% energy) 52.0 (48.5 - 59.4) 52.0 (50.0 - 56.0) 57.0 (51.5 - 66.3) 0.025
Fiber (g) 21.2 (17.9 - 22.4) 17.6 (12.6 - 21.6) 17.7 (12.1 - 20.7) 0.041
NaCl (g) 9.6 (8.9 - 12.7) 8.0 (7.1 - 9.6) 8.1 (7.4 - 8.8) 0.005
Systolic pressure (mm Hg) (n = 10) 135 (126 - 145) 122 (120 - 138) 125 (119 - 133) 0.085
Diastolic pressure (mm Hg) (n = 10) 73 (69 - 80) 70 (66 - 75) 67 (60 - 77) 0.172

Data were expressed as median (25th percentile - 75th percentile). Friedman tests were performed for comparison of 3 time point. TG: triglyceride.

Table 3.  Change in Variables at 3 and 6 Months in the Dietary Fiber Group (n = 11)

Baseline 3 months 6 months P value
BMI (kg/m2) 24.4 (22.4 - 26.2) 24.8 (22.4 - 26.6) 24.7 (22.4 - 26.8) 0.225
Body fat (%) 25.6 (23.0 - 29.7) 24.5 (19.8 - 37.2) 24.0 (20.8 - 37.6) 0.614
Total energy consumption (kcal/day) 1,584 (1,394 - 1,697) 1,555 (1,378 - 1,700) 1,584 (1,420 - 1,655) 0.307
Albumin (g/dL) 4.2 (4.0 - 4.6) 4.3 (4.0 - 4.5) 4.3 (4.0 - 4.5) 0.703
Total cholesterol (mg/dL) 209 (173 - 243) 194 (183 - 227) 190 (167 - 207) 0.045
TG (mg/dL) 103 (86 - 164) 101 (76 - 126) 96 (65 - 134) 0.850
Energy intake (kcal/day) 1,799 (1,447 - 1,895) 1,689 (1,539 - 1,916) 1,639 (1,487 - 1,757) 0.264
Energy intake (kcal/kg IBW/day) 32.2 (23.9 - 35.1) 30.0 (27.9 - 31.3) 28.8 (24.1 - 33.0) 0.264
Protein (g/kg IBW/day) 1.30 (1.06 - 1.56) 1.25 (1.06 - 1.56) 1.19 (1.03 - 1.57) 0.913
Protein (% energy) 17.0 (15.7 - 18.0) 17.0 (14.0 - 18.0) 16.1 (13.0 - 20.0) 0.976
Fat (% energy) 27.9 (22.2 - 28.0) 28.0 (21.0 - 32.3) 28.0 (24.0 - 34.6) 0.509
Carbohydrate (% energy) 55.0 (53.5 - 62.0) 55.0 (50.4 - 59.3) 52.0 (49.0 - 59.0) 0.695
Fiber (g) 13.4 (11.0 - 17.2) 15.3 (11.1 - 19.1) 15.5 (9.9 - 17.6) 0.695
NaCl (g) 9.4 (7.5 - 11.4) 8.6 (7.3 - 10.2) 7.3 (5.8 - 8.8) 0.078
Systolic pressure (mm Hg) (n = 10) 122 (110 - 140) 123 (113 - 137) 114 (107 - 121) 0.179
Diastolic pressure (mm Hg) (n = 10) 72 (60 - 85) 69 (60 - 77) 67 (52 - 79) 0.139

Data were expressed as median (25th percentile - 75th percentile). Friedman tests were performed for comparison of 3 time point. TG: triglyceride.
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proximately 10% of participants, intake of energy and protein 
at baseline were slightly in excess although these improved to 
almost normal levels in 6 months. The results of the current 
study showed that our participant-oriented nutrition education 
program was partially effective.

Salt reduction was successfully achieved by participants 
in this nutrition education program. We believe that the salt 
reduction strategies, such as altering the seasoning of food 
and reducing the amount of soup consumed, were relatively 
easy to implement and well accepted by elderly individuals. 
Furthermore, participants who were able to appreciate the ef-
fect of salt reduction on lowering systolic blood pressure may 
have been more motivated during the program. A reduction of 
salt intake was also observed in the dietary fiber group. This 
finding may be because the education program was not strictly 
restricted to the nutrient chosen, and participants also received 
general dietary advice.

In the dietary fiber group, the intake of dietary fiber slight-
ly increased, but did not reach the target values (19 g for men 
and 17 g for women) recommended by the Dietary Reference 
Intakes for Japanese (2015 edition) [9]. An epidemiological 
study reported that mean dietary fiber intake from fruits and 
vegetables in Caucasian women increased with age, from 12 

g in women in their 20s to 15 g in women in their 60s and 70s 
[10]. These findings were comparable to those of the present 
study. We advised study participants to consume low glycemic 
index staple foods and increase their intake of tubers and roots, 
seaweed, and various mushrooms to increase dietary fiber in-
take. However, participants or their families were reluctant to 
introduce new foodstuffs to their diet. In fact, many partici-
pants were not eating vegetables. In some cases, oral or dental 
problems may have influenced their dietary behavior. Further-
more, a considerable number of participants reported that they 
did not know how to cook seaweed or mushrooms. In our view, 
taking supplements may be beneficial to those who are unable 
to achieve dietary fibre goals through diet alone.

For the protein reduction group, energy and protein re-
quirements were estimated on an individual basis according 
to the Dietary Recommendations for Chronic Kidney Disease 
[7], except in the case of a few participants. Based on these 
estimates, the recommended daily intake of each foodstuff was 
calculated, and a list was provided in written form to each par-
ticipant and used in the dietary counseling sessions. The intake 
of protein and salt was found to have slightly improved at 3 
months, but returned to baseline levels at 6 months. There was 
no significant decrease in the eGFR after 6 months. Moreo-

Table 4.  Change in Variables at 3 and 6 Months in the Protein Reduction Group (n = 10)

Baseline 3 months 6 months P value
BMI (kg/m2) (n = 9) 22.5 (20.5 - 25.6) 22.1 (20.5 - 24.3) 22.8 (20.6 - 24.3) 0.674
Body fat (%) (n = 5) 31.2 (23.6 - 33.9) 30.8 (23.7 - 34.8) 30.0 (24.3 - 33.1) 0.819
Total energy consumption (kcal/day) (n = 5) 1,385 (1,345 - 1,625) 1,483 (1,395 - 1,629) 1,474 (1,367 - 1,574) 0.041
Albumin (g/dL) (n = 6) 4.0 (3.8 - 4.3) 3.9 (3.8 - 4.4) 4.0 (3.7 - 4.1) 0.819
Total cholesterol (mg/dL) (n = 8) 178 (159 - 239) 180 (160 - 201) 192 (152 - 207) 0.687
TG (mg/dL) (n = 6) 122 (79 - 156) 100 (70 - 220) 104 (52 - 221) 1.000
BUN (mg/dL) (n = 9) 30.7 (27.8 - 44.8) 29.4 (26.8 - 43.4) 31.2 (26.4 - 37.2) 0.717
Creatinine (mg/dL) (n = 8) 1.3 (1.1 - 2.1) 1.3 (1.0 - 2.2) 1.2 (1.0 - 2.0) 0.417
K (mEq/L) (n = 7) 4.7 (4.4 - 5.5) 4.7 (4.1 - 5.6) 4.0 (4.0 - 5.1) 0.607
eGFR (mL/min/1.73 m2) (n = 9) 31.0 (21.5 - 37.1) 30.0 (21.8 - 44.2) 29.3 (22.0 - 43.7) 0.368
RBC (× 104/μL) (n = 7) 385 (348 - 396) 352 (342 - 379) 365 (330 - 389) 0.163
Hemoglobin (g/dL) (n = 7) 11.4 (11.0 - 12.5) 10.9 (10.7 - 11.9) 11.6 (9.8 - 11.8) 0.276
Energy intake (kcal/day) 1,630 (1,510 - 1,824) 1,517 (1,411 - 1,574) 1,524 (1,460 - 1,576) 0.012
Energy intake (kcal/kg IBW/day) 31.2 (29.7 - 34.4) 27.8 (26.5 - 31.8) 27.5 (26.0 - 31.6) 0.004
Protein (g/kg IBW/day) 1.24 (1.06 - 1.46) 1.20 (0.88 - 1.42) 1.20 (0.96 - 1.28) 0.417
Protein (% energy) 17.0 (13.0 - 18.0) 15.0 (13.3 - 18.0) 17.0 (15.2 - 17.5) 0.819
Fat (% energy) 28.0 (20.5 - 32.0) 27.0 (24.0 - 30.0) 26.0 (19.7 - 29.0) 0.307
Carbohydrate (% energy) 57.0 (52.5 - 62.2) 56.0 (54.6 - 59.8) 57.0 (56.8 - 63.5) 0.207
K (mg) 2,395 (1,787 - 2,941) 1,937 (1,166 - 2,565) 2,418 (1,965 - 2,658) 0.072
Fiber (g) 12.9 (8.9 - 17.7) 10.9 (7.0 - 15.2) 12.8 (11.0 - 20.4) 0.175
NaCl (g) 8.2 (5.8 - 10.5) 7.3 (5.0 - 8.4) 8.5 (6.2 - 9.1) 0.836
Systolic pressure (mm Hg) (n = 7) 140 (120 - 145) 130 (122 - 138) 140 (128 - 152) 0.565
Diastolic pressure (mm Hg) (n = 7) 70 (60 - 140) 80 (70 - 122) 80 (70 - 152) 0.141

Data were expressed as median (25th percentile - 75th percentile). Friedman tests were performed for comparison of 3 time point. TG: triglyceride; 
BUN: blood urea nitrogen; eGFR: estimated glomerular filtration rate.
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ver, there was considerable effect in the maintenance of renal 
function. We believe that compliance with the dietary therapy 
based on the Dietary Recommendations for Chronic Kidney 
Disease may have been difficult for elderly people who pre-
ferred Japanese foods and fish. Dietary counseling was pro-
vided more frequently (at an interval of 1 or 2 months) for 
the majority of participants in this group. Following the pro-
gram, many participants reduced both their protein intake and 
energy intake. We recommended the consumption of some 
good-tasting therapeutic foods (for snacking between meals) 
or therapeutic sweeteners for participants who had difficulty in 
changing their dietary patterns. However, these individuals did 
not achieve sufficient energy intake, most likely as a result of 
taste preferences or economic factors. A previous study report-
ed that a nutrition education program led to increased intake 
of vegetables in diabetic patients at 3 months, but the effect 
was not maintained at 12 months [11], suggesting that main-
taining the effect is much more difficult than simply achieving 
it. Conversely, another study reported that high-frequency tel-
ephone counseling was as effective as face-to-face counseling 
for lifestyle modification [12]. There is also a study that re-
ported that an intense nutrition education program (including 
four different actions) contributed to reducing protein intake 
[13]. These reports suggest that more frequent follow-up might 
be needed for our programs. We also considered that the lack 
of significant effects in our study participants might be partly 
attributable to their insufficient understanding of the need to 
reduce protein intake, as participants did not have subjective 
symptoms of renal dysfunction. This rationale is supported by 
evidence that people requiring dietary modification for medi-
cal reasons tend to have nutritional knowledge and that elderly 
individuals are likely to accept nutrition education programs 
that are directly related to their health [14].

Nutrition education providers targeting elderly individuals 
should be aware that these individuals may have insufficient 
understanding of nutrition and that they are often reluctant to 
change their lifestyle habits. We believe that the dietary and 
lifestyle habits of the elderly should be respected as much as 
possible, except in cases of patients requiring strict dietary 
control of diseases. In principle, nutrition education for elderly 
individuals should be simple and easy [5].

The current study has several limitations. First, the sam-
ple size was small and the study area was limited, making the 
results of this study difficult to generalize to wider elderly. 
Second, there may have been differences in the levels of ex-
pertise among the dietitians who provided dietary counseling. 
Third, the influence of medications was not considered in this 
study.

Conclusions

This nutrition education program focusing on a single nutrient 
may serve as a strategy to successfully reduce the intake of salt 
and improve systolic blood pressure control for community-
dwelling elderly individuals who regularly visited outpatient 
clinics. In addition, there was no significant decrease in the 
eGFR after 6 months; moreover, there was considerable effect 
in the maintenance of renal function, implying that the nutri-

tion education program was effective. We believe that dietary 
and lifestyle habits should be taken into account as much as 
possible in nutrition education for elderly individuals.
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