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Abstract

This study aimed to evaluate the accuracy of dietary assessment in hemodialysis patients by comparing the
nutrition intake estimated from two food record forms with the actual nutrition intake.

Thirty-nine outpatients receiving stable maintenance hemodialysis in Japan were analyzed. Each patient was
provided meals with known nutrient contents for two days and instructed to record the food intake at each meal
using a standard food record form (method A) or a semi-quantitative food record form (method B). Each patient
underwent two assessments by the two methods in a crossover manner. The concordance proportions between
estimated dietary food intake by method A or method B and the actual dietary intake were compared for energy,
protein, fat, carbohydrate, potassium, phosphorus, and salt.

Estimated energy intake using method B (96.2%) was significantly closer (p<0.05) to actual energy intake,
compared to method A (90.9%). However, estimated fat intake using method A (96.9%) was significantly closer
(p<0.01) to actual fat intake compared to method B (113.4%). A significant difference (p<0.05) was observed
between actual and estimated energy intake by method A (88.2%) in females. A significant difference (p<0.001) was
observed between actual and estimated total energy intake (86.7%) or carbohydrate intake (85.0%) for method A in
subjects aged ≥ 65 years.

Method B has improved accuracy compared to method A in estimating energy intake, but still underestimates
energy intake. Method B also underestimates carbohydrate intake and overestimates fat intake. Further study is
required to improve the accuracy of dietary assessment method.

Keywords: Crossover study; Free entry food record; Semi-
quantitative food record; Illustrated help

Introduction
Although the number of patients initiated on dialysis due to end

stage renal disease showed a slight decrease in Japan, there is a trend of
increase in number of patients on long-term dialysis [1].
Accompanying the aging of dialysis patients and the increase in
patients with diabetic nephropathy, various types of nutritional
deficiency are commonly found among dialysis patients. Because
worsening of nutrition status has a great impact on the complication
rate and survival after dialysis initiation, prevention of nutritional
deficiency is very important [2-8].

In nutritional management of dialysis patients, dietary assessment is
conducted as one component of nutritional assessment aiming to
maintain a good nutritional status, and the results are useful for
nutrition education. Conventionally, dietary intake has been assessed
by methods including food record by patients and dietary recall by

patients. For the evaluation of dietary contents in hemodialysis
patients, protein and salt intake can be confirmed from objective data
obtained by analyzing serum samples before and after dialysis. On the
other hand, energy intake can only be estimated from detailed dietary
contents [9-11].

However, energy estimated from the information based on food
record depends largely on the judgment of the dietitian, with a risk of
variability arising in evaluation. Knowing the accurate energy intake in
hemodialysis patients is important, because patients with inadequate
intake can be taught methods of appropriate energy intake to improve
their nutritional status.

With this background, the present study aimed to validate the
accuracy of dietary assessment in hemodialysis patients by comparing
two food record forms; a conventional free entry record form and a
semi-quantitative food record form with illustrated help that we
designed.
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Materials and Methods

Subjects
Patients receiving stable maintenance hemodialysis on an outpatient

basis in three dialysis clinics with 25 or more beds in Kanagawa
Prefecture were eligible for enrollment in the study. Inclusion criteria
were: aged from 40 to 80 years, at least one-year history of dialysis,
capable of eating the provided food, and capable of entering the food
record forms.

This study was conducted after obtaining approval from the Medical
Ethical Committee of the Faculty of Medicine, University of Tsukuba
(No. 74). Before participation, all subjects gave written informed
consent after receiving detailed explanations of the purpose and
contents of the study.

Of 50 subjects enrolled in the study, 5 subjects who were
hospitalized and 3 subjects who withdrew consent during the study
period were excluded. According to a crossover design, each subject
underwent two dietary assessments: one using a standard food record
form (method A) and the other use a semi-quantitative food record
form with illustrated help (method B).

Two subjects who used methods other than those instructed and
one subject who ate less than one-half of the food provided were
excluded from analysis. The remaining 39 subjects (18 males and 21
females) were the subjects of analysis. The food records obtained from
all the test meals were analyzed, except when the subject ate less than
one-half of the meal provided. Finally, 39 data sets for method A and
39 data sets for method B were analyzed.

Study design
The study had a crossover design. One half of the subjects were

assigned to one of the two dietary assessments (method A and method
B), and then crossed over. The two assessments were conducted with
an interval of one month.

The primary outcome measure was the concordance proportion
between the energy intake estimated from food record and the actual
energy intake. The secondary outcome measures were the concordance
proportions between protein, fat, carbohydrate, potassium,
phosphorus and salt intake estimated from food record and the
calculated actual intake of protein, fat, carbohydrate, potassium,
phosphorus and salt.

Dietary assessment
Regarding the food contents provided in this study, the menus were

prepared according to the prescribed nutrition for individual subjects,
and checked for food allergy and interaction with concomitant
medications. Each subject received six meals (for two days) with
known nutrient components via home delivery service. Each patient
recorded the food intake at each meal using a standard food record
form (method A) or a semi-quantitative food record form (method B).

Each patient underwent two assessments by the two methods in a
crossover manner. The percentage of the provided food eaten was
calculated as follows. First the quantity of protein component of the
provided food was calculated.

Then the protein catabolic rate (PCR) was calculated from the blood
urea nitrogen (BUN) levels before and after dialysis. The ratio of PCR
to protein content of the provided food [12] was computed as the
percentage of food eaten. Next, the amounts of all the nutrients
including energy in the food provided were multiplied by the
percentage of food eaten to calculate the actual intake of nutrients.

Method A contained the following items: date of entry; meal type
divided into “breakfast”, “lunch” and “dinner”; and meal component
divided into “staple food” and “side dishes”. Each subject was free to
describe the amounts of the foods eaten. In Method B, the amount of
staple food eaten adopted a 3-choice method, from among “all”, “one-
half ” and “small amount”. The dishes were divided into main dish, side
dish and appetizer. For each of the dishes, items comprising name of
ingredient, amount eaten, and cooking method were included.

To describe the amount of food eaten diagrammatically, a 50-g
aluminum foil cup together with the record form were given to each
subject before the study, and the subject was instructed to describe the
portion eaten by shading the cup printed on the form. The cooking
method of each side dish was described as “stewed”, “grilled”, “pan
fried”, or “deep fried”. The oil absorption rate was assumed to be 5% for
“grilled” and “pan fried”, and 12% for “deep fried”, and added to the
nutrient intake (Appendix 1 and Appendix 2).

Food record form

/

breakfast lunch dinner

staple food staple food staple food

side dish side dish side dish

   

   

   

others

/

breakfast lunch dinner

staple food staple food staple food

side dish side dish side dish

   

   

   

others

Appendix 1: For the food record form used in method A, meals are
divided into “breakfast”, “lunch” and “dinner”; and meal components
into “staple food” and “dishes”.
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Appendix 2: For the food record form used in method B, improved
items are shown in red. First, the amount of staple food is chosen
from “all”, “one-half ” and “small amount”. The dishes are divided
into main dish, side dish 1 and side dish 2. For each dish, the name
of dish, names of eaten is described more accurately and illustrated
with diagrams of 50-g aluminum foil cup. The cooking method of
each dish is described as “simmered”, “grilled”, “pan fried”, “deep
fried”, “stewed”, “dressed” and “others” to allow more accurate
description of amounts of seasonings and oil.

Eight assessors participated in the study. The same patient was
evaluated by the same assessor who conducted interviews based on the
food record forms and calculated the estimated intake based on the
records. Nutrient was calculated according to the Standard Tables of
Food Composition in Japan, Fifth Revised and Enlarged Edition [13].

Statistical analyses
The main outcome measure and secondary outcome measures were

analyzed by repeated measures ANOVA. Statistical analyses were
performed using SAS 9.3. P values less than 0.05 were considered to
indicate significant difference.

Results

Background of subjects
The subjects had a mean age of 64.4 years (range 43-80 years). The

primary disease was diabetes in 21 subjects and non-diabetes in 18
subjects. The mean (range) dialysis duration was 77.9 months (12-324
months); dry weight was 56.7 (39.5-83.0) kg; BMI was 22.6 (16.5-30.4)
kg/m2; prescribed nutrition (mean) was energy 1,762 kcal, protein 55.1
g , fat 55 g, carbohydrate 300 mg, salt 6.0 g, potassium 1,600 mg and
phosphorus 710 mg; pre-dialysis systolic blood pressure was 144.9
(102-192) mmHg and diastolic blood pressure was 66.1 (50-90)
mmHg; BUN was 64.6 (36.7-100.1) mg/dL; creatinine was 11.3
(5.44-14.88) mg/dL; albumin was 3.8 (3.2-4.4) g/dL; and hemoglobin
was 10.7 (8.8-12.1) g/dL.

Overall comparison of two methods
Twenty-seven of 39 subjects (69.2%) responded eating all the food

provided. Table 1 compares the estimated nutrient intake by the two
food record forms and the actual intake calculated from the provided
food for all 39 subjects. For protein and phosphorus, no significant
differences compared to calculated actual intake were observed for
both methods, and there were no significant differences between two
groups. For fat, the estimated intake was 96.9 ± 39.7% of calculated
actual intake for method A and 113.4 ± 40.9% of calculated actual
intake for method B. Compared to method B, method A estimated fat
intake significantly closer to the calculated actual intake (p<0.01). For
carbohydrate, while there was no significant difference between two
groups, the estimated intake was 89.4 ± 21.7% of calculated actual
intake for method A (p<0.005) and 90.9 ± 21.5% of calculated actual
intake for method B (p<0.05), showing significant underestimation for
both methods. Finally, for total energy, the estimated intake was 90.9 ±
19.5% of calculated actual intake for method A and 96.2 ± 18.9% of
calculated actual intake for method B. Compared to method A,
method B estimated total energy intake significantly closer to the
calculated actual intake (p<0.05). For potassium, the estimated intake
was 108.7 ± 24.0% of calculate intake for method B, with a significant
difference compared to the calculated actual potassium intake
(p<0.05). For salt, the estimated intake was 111.4 ± 41.2% of calculated
actual intake for method A and 102.4 ± 29.1% of calculated actual
intake for method B. Compared to method A, method B estimated salt
intake significantly closer to the calculated actual intake (p<0.05).

 Method A (n=39) Method B (n=39) Method
A vs
Method
B

 Estimated
intake

Calculated
actual intake

Estimated/actual intake
(%)

Estimated
intake

Calculated
actual intake

Estimated/actual intake
(%)

Mean SD Mean SD Mean SD P value Mean SD Mean SD Mean SD P
value

P value

Total energy
(kcal)

1355 358.1 1488.1 219.3 90.90% 19.5 <0.01 1389.9 338.2 1447.7 223 96.20% 18.9 0.22 <0.05

Protein (g) 45 11.9 44 5.9 102.50% 23 0.51 45.5 12.1 43.3 6.5 105.20% 23 0.17 0.37

Citation: Nagahama S, Saito C, Takahashi H, Seura T, Higure S, et al. (2018) Dietary Nutrient Intake Assessment in Maintenance Hemodialysis
Patients by Comparing Two Food Record Forms. J Nutr Disorders Ther 8: 228. doi:10.4172/2161-0509.1000228

Page 3 of 8

J Nutr Disorders Ther, an open access journal
ISSN:2161-0509

Volume 8 • Issue 2 • 1000228



Fat (g) 34 13.4 36 8 96.90% 39.7 0.29 38.3 13.6 34.7 7.5 113.40% 40.9 <0.05 <0.01

Carbohydrate
(g)

212.8 61.7 237.2 35.1 89.40% 21.7 <0.005 210.4 60.4 230.9 35.9 90.90% 21.5 <0.05 0.77

Potassium (mg) 1435.7 429.7 1379.2 215.1 104.90% 29.2 0.3 1486.8 399.7 1375 229.6 108.70% 24 <0.05 0.21

Phosphorus
(mg)

640.3 173.4 636.2 96 101.20% 23.8 0.86 617 160.4 627.9 101.7 99.00% 22.5 0.62 0.49

Salt (g) 4.7 1.7 4.4 0.7 111.40% 41.2 0.07 4.4 1.4 4.3 0.8 102.40% 29.1 0.7 <0.05

All nutrient intake data are presented as amount of intake per day.

For total energy, compared to method A (90.9%), method B (96.2%) estimated total energy intake significantly closer to the calculated actual intake.

For protein and phosphorus, no significant differences between estimated intake actual intake were observed for both methods, and there was no significant difference
between two methods. For fat, estimated intake by method A (96.9%) was significantly closer to actual intake compared to method B (113.4%).

For carbohydrate, estimated intake was significantly lower than actual intake for both method A (89.4%) and method B (90.9%).

Table 1: Comparisons of nutrient intake estimated by Method A vs. Method B.

The data of 27 subjects who reported eating all the provided food
were extracted, and the estimated nutrient intake obtained from the
food records was compared to the calculated actual intake calculated
from the provided food. In this subgroup, both method A and method
B underestimated protein, fat, carbohydrate and total energy intake
compared to calculated actual intake, although the underestimation
was greater with method A than with method B (data not shown).

Comparison by gender and by age
Nutrient intake estimated by method A and method B was

compared in males and females separately (Table 2). In females, a

significant underestimation of total energy was observed for method A
(88.2%), while significant underestimation of carbohydrate intake was
found for both method A (86.8%) and method B (84.5%). In females,
no significant difference between estimated and actual protein uptake
was observed, while in males, overestimation of protein was found for
both methods. No significant gender differences in estimated intake
compared to actual uptake were observed in total energy, fat,
carbohydrate, potassium, and phosphorus for both methods. For salt,
the estimated intake was 117.1 ± 34.1% of calculated actual intake for
method A in males, with a significant difference (p<0.05).

Method A

 Males (n=18) Females (n=21)

 Estimated intake Calculated actual
intake

Estimated/actual intake (%) Estimated intake Calculated actual
intake

Estimated/actual intake (%)

Mean SD Mean SD Mean SD P value Mean SD Mean SD Mean SD P value

Total energy
(kcal)

1442.6 313.7 1528 208 94.30% 16.9 0.19 1284.1 379.3 1455.8 225.4 88.20% 21.2 <0.05

Protein (g) 47.1 9.3 44.7 5.2 105.20% 16.3 0.19 43.3 13.6 43.4 6.5 100.30% 27.3 0.96

Fat (g) 35.5 13.3 37.3 8.1 97.20% 40 0.5 32.9 13.6 34.9 7.9 96.70% 39.9 0.41

Carbohydrate
(g)

224.5 48.2 243.2 33.4 92.50% 16.3 0.07 203.4 69.9 232.4 36.1 86.80% 25.2 <0.05

Potassium (mg) 1455.3 365.9 1402.1 195.4 104.00% 22.5 0.46 1419.8 479 1360.8 230.5 105.60% 33.9 0.47

Phosphorus
(mg)

666.2 146.8 645.8 85.9 103.30% 19 0.49 619.4 191.5 628.5 103.9 99.60% 27.2 0.79

Salt (g) 5.1 1.3 4.5 0.7 117.10% 34.1 <0.05 4.4 1.8 4.3 0.8 106.90% 46 0.56

Method B

 Males (n=18) Females (n=21)

 Estimated intake Calculated actual
intake

Estimated/actual intake (%) Estimated intake Calculated actual
intake

Estimated/actual intake (%)
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Mean SD Mean SD Mean SD P value Mean SD Mean SD Mean SD P value

Total energy
(kcal)

1490.9 291.4 1493 201.7 99.70% 14.4 0.97 1294.3 355.1 1404.7 236.1 92.90% 22 0.11

Protein (g) 48.2 11.3 44.6 5.6 108.20% 21.6 0.1 43 12.5 42.1 7 102.30% 24.3 0.7

Fat (g) 39 14.6 35.5 7.2 111.30% 42.1 0.21 37.7 12.8 33.9 7.7 115.30% 40.3 0.12

Carbohydrate
(g)

232.9 49.3 238.6 33.9 97.60% 16.6 0.57 189.1 62.7 223.6 36.6 84.50% 23.7 <0.005

Potassium (mg) 1482.3 306.1 1413.4 200.1 105.60% 18.8 0.26 1491 476 1338.5 251.6 111.60% 28 0.08

Phosphorus
(mg)

632.6 164.9 650.2 91.6 97.70% 22.4 0.58 602.3 156.7 606.6 107.3 100.30% 22.8 0.89

Salt (g) 4.5 1.2 4.5 0.7 99.60% 24.5 0.85 4.3 1.6 4.2 0.9 105.00% 33 0.52

All nutrient intake data are presented as amount of intake per day.

For total energy, a significant difference between actual and estimated intake was observed for method A (88.2%) in females. For carbohydrate, the estimated intake
was significantly different from actual intake for both method A (86.8%) and method B (84.5%) in females.

Table 2: Comparison of nutrient intake of Method A vs. Method B, by gender.

The subjects were stratified into two age groups: below 65 years, and
65 years and above, and nutrient intake estimated by method A and
method B were compared in the two age groups (Table 3). In subjects
aged below 65 years, overestimation of protein was obvious. On the

other hand, subjects aged 65 years and above showed underestimation
of protein intake by method A, but no significant difference by method
B.

Method A

 Below 65 years (n=17) 65 years and above (n=22)

 Estimated intake Calculated actual
intake

Estimated/actual intake
(%)

Estimated intake Calculated actual
intake

Estimated/actual intake (%)

Mean SD Mean SD Mean SD P value Mean SD Mean SD Mean SD P value

Total energy
(kcal)

1411.8 398.4 1453.1 264.9 96.70% 19 0.63 1313.7 324.2 1513.5 178.2 86.70% 19 <0.001

Protein (g) 47.9 13.5 42.7 7.3 111.90% 22.8 0.06 42.9 10.2 44.9 4.5 95.60% 20.8 0.24

Fat (g) 36.5 12 35.5 9.3 106.80% 34 0.71 32.2 14.2 36.3 7.1 89.80% 42.3 0.09

Carbohydrate
(g)

223 68.1 230.8 42.6 95.40% 22 0.58 205.5 56.2 241.9 28.1 85.00% 20.7 <0.001

Potassium (mg) 1528.1 512.1 1342.6 259.5 114.80% 33.9 0.07 1368.4 349.4 1405.9 174.5 97.70% 23.1 0.52

Phosphorus
(mg)

675.9 198.8 617.4 110.4 109.80% 25.1 0.15 614.5 149.4 649.9 82.7 95.00% 21 0.17

Salt (g) 4.8 1.7 4.2 0.9 117.40% 42.6 0.07 4.7 1.7 4.5 0.6 107.10% 40 0.41

Method B

 Below 65 years (n=17) 65 years and above (n=22)

 Estimated intake Calculated actual
intake

Estimated/actual intake
(%)

Estimated intake Calculated actual
intake

Estimated/actual intake (%)

Mean SD Mean SD Mean SD P value Mean SD Mean SD Mean SD P value

Total energy
(kcal)

1357.4 366.7 1434.5 232.3 95.60% 23 0.32 1414.7 317.1 1457.7 217.9 96.70% 15.3 0.47
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Protein (g) 45.2 12 43.3 6.8 105.30% 23.8 0.42 45.7 12.4 43.4 6.3 105.10% 22.8 0.28

Fat (g) 38.3 12.9 34.9 7.3 114.70% 42.4 0.2 38.3 14.3 34.6 7.7 112.30% 40.3 0.14

Carbohydrate
(g)

200.8 67.2 227.4 37.3 88.40% 25.4 0.05 217.8 54.3 233.6 35 92.80% 18.1 0.12

Potassium (mg) 1563.9 447.7 1375.5 235.5 114.40% 27.9 <0.05 1428 353.2 1374.6 227.8 104.30% 19.8 0.41

Phosphorus
(mg)

628.4 146 626.8 103.7 101.60% 21.9 0.96 608.3 171.7 628.7 101.5 97.10% 23 0.51

Salt (g) 4.4 1.5 4.3 0.9 104.20% 34 0.76 4.4 1.4 4.3 0.8 101.00% 25 0.8

All nutrient intake data are presented as amount of intake per day.

A significant difference was observed between actual and estimated total energy intake (86.7%) and between actual and estimated carbohydrate intake (85.0%) for
method A in subjects aged 65 years and above.

Table 3: Comparison of nutrient intake of Method A vs. Method B, by age group.

For potassium, the estimated intake was 114.4 ± 27.9% of calculated
actual intake for method B in subjects aged below 65 years, with a
significant difference compared to the actual potassium intake
(p<0.05).

In subjects aged 65 years and above, however, the estimated total
energy intake was 86.7% ± 19.0% of calculated actual intake for
method A, showing a significant underestimation compared to actual
energy intake (p<0.001). For carbohydrate, the estimated intake was
85.0 ± 20.7% of calculated actual intake for method A, again showing a
significant underestimation compared to the actual carbohydrate
intake (p<0.001).

Discussion
In dietary assessment, dietary intake is assessed by methods

including food record, 24-hour dietary recall, semi-quantitative food
frequency questionnaire (FFQ), and dietary history [14-22]. The 24-
hour recall and FFQ are considered to pose less burden on the
respondent, but calculation of precise dietary intake is difficult. A study
that compared the accuracy of energy intake assessed using a brief
administered dietary history questionnaire and diet record in relation
to psychosocial support from dialysis staff found underestimation in
men and employed subjects [23].

For the food record method, visual educational materials such as
illustrations and photographs are useful to explain what should be
recorded, and these materials are expected to promote understanding
and continued recording. Comparing methods A and B in the present
study, method A requires no prior instructions, but has the demerits
that quantification of the intake amount and evaluation of condiments
according to cooking method are not possible. On the other hand,
method B has several additional features: three choices for the quantity
of staple food eaten, semi-quantification of the amounts of dishes eaten
expressed by aluminum foil cup, and evaluation of condiments
according to cooking method. We thus compared the performance of
method B with method A.

Overestimation of fat by method B is probably because method B
facilitates description of names and amounts of fat-rich food
ingredients and cooking methods. On the other hand, both method A
and method B estimated carbohydrate intake significantly lower than
the calculated actual intake, suggesting underestimation of staple food

intake. In Method B, the amount of staple food eaten was reported by
choosing from “all”, “one-half ” and “small amount”, which should allow
assessment closer to the calculated actual intake than method A. In
subjects who did not eat all the provided food, the difference between
estimated carbohydrate intake and calculated actual carbohydrate
intake might be due to self-restriction of carbohydrate possibly due to
a past history of dietary therapy. Since 53.8% of all the patients had
diabetes as the underlying disease, it is possible that many of the
patients do not understand the switch from the energy restricted diet
prescribed in the past to the present dialysis diet. A subgroup analysis
of 27 subjects who reported eating all the provided food showed that
although both method A and method B underestimated carbohydrate
intake, method B provided a closer estimate. This result suggests that
method B improves the accuracy of carbohydrate intake estimation
when patients comply with the prescribed diet.

Although both methods underestimated total energy intake,
method B provided a closer estimate compared to the calculated actual
intake in all subjects and in the subgroup that reported eating all the
provided food. This result indicates that method B improves the
accuracy of total energy estimation, but underestimation remains an
issue. Previous studies have reported underestimation of energy intake
in dietary assessment [24-26]. The factors associated with
underestimation of energy intake include old age, dietary restrictions
including energy and fat, smoking, socioeconomic status, and
population study. Hence, further studies of respondent personality and
mechanisms leading to underestimation are required.

In the present study on the effect of gender, the estimated protein
intake by both methods were identical to the calculated actual intake in
females. In general, females are more knowledgeable about food
ingredients and cooking methods and have more experience than
males [23]. However, the same results were obtained for methods A
and B in females, suggesting that there is little benefit from using
method B in females.

In patients aged 65 years and above, estimated intake by method B
was closer to the calculated actual intake, showing clearly improved
accuracy compared to method A. Thus, while food record entered by
free description (method A) is adequate in patients aged below 65
years, this method lacks accuracy in patients aged 65 years and above
and method B is superior in accuracy in this age group.
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Compared to method A, method B estimated salt intake
significantly closer to the calculated actual salt intake. Method B that
facilitates the description of names of dishes, illustrates quantities, and
allows description of cooking method may be useful in assessing the
quantities of condiments including salt used in cooking.

To increase the accuracy of dietary intake estimation of the food
record method, refinement of the record form used in dietary
assessment is necessary. The form should be revised such that it is easy
and convenient to record, and the wordings are easy to understand by
the patients, and that it should satisfy the patients’ needs [27].
Especially for method A used in the present study, differences were
observed in older patients. Thus, the recoding method should be
revised taking into consideration the effects of past history of dietary
therapy in patients with underestimated intake, history of receiving
nutritional counseling, and psychological factors. In addition to gender
difference and age difference, the approach in food record method
considering factors such as medical history, clinical data, conditions of
dialysis diet (prescribed nutrition), independence in food preparation
and study period, as well as thorough prior instructions may
contribute to establish a highly sensitive dietary nutrient intake
assessment method.

Finally, when comparing the two methods in terms of the efforts
and time required of the recorder (time taken for the patient and
family to enter the record) and the result interpreter (time taken for the
dietitian to calculate the nutrition intake from the patient’s record and
interview), the superiority of the semi-quantitative food record with
illustrated help can be envisaged. Further detailed studies are
warranted.

This study has a limitation. This study was a pilot study with a small
sample size. To validate whether our semi-quantitative method can be
applied to clinical use, further study investigating a large number of
patients in the clinical setting is needed.

In dietary assessment for hemodialysis patients, although our novel
semi-quantitative method improved accuracy compared to the
standard method, underestimation of energy intake compared to the
actual energy intake from the food provided was observed. The main
features of the semi-quantitative food record with illustrated help are
that it illustrates the amount of food eaten and allows detailed
descriptions of cooking method. Using this food record, although a
tendency of improved accuracy for the estimation of total energy and
salt intake was observed, further study is needed to increase the
accuracy of estimating fat and carbohydrate. In the future, further
studies are needed to establish a simpler and more effective food
record method that considers gender difference and age difference,
together with the background of the dialysis patients including their
dietary condition, past experience of dietary therapy, past history of
receiving nutritional counseling, and psychological factors.

In conclusion, the semi-quantitative method in this study is easy
and accurate, and is potentially useful for evaluating energy intake,
especially in females and aged hemodialysis patients.
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