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Food frequency questionnaires (FFQ) and 24-hour di-
etary recall have been widely used by nutrition epidemiol-
ogists to estimate the food and nutrient intake of the gen-
eral public. However, the most accurate method currently
for measuring food intake is by weighing the food and
keeping a dietary record (DR). No method is able to ac-
curately measure nutrient intake without error. Minimiz
ing measurement error is the key element in the success-
ful elucidation of nutrient assessment in nutritional
epidemiological studies’ ",

Most errors in the assessment of nutrient intake from
DR occur when the subjects assess the amounts of food
they consume' ™", Weighing accuracy is a major source
of error. It is difficult for subjects to weigh food accurately
because some foods were weighed when they contained
refuse parts such as vegetables with skin, fish with vis-
cera and scales efc.. Some foods were too light to weigh
such as seaweed, or instant coffee efc.. The accuracy of
estimating portion sizes also causes errors'”*', It is diffi-
cult for subjects to estimate the portion sizes of some
foads, particularly additional foods (e.g, seasoning) even
with the use of a quantification tool, such as food models,
pictures, or photographs*’, Sometimes food information
on portion size is incomplete or not available, especially
from subjects who ate out™"*’. When information about
portion size was missing, the subjects would be asked
again about individual portion sizes. If individual portion
size could not be found, standard portion sizes were
used" *'. Errors occurred when rescarchers estimated
portion sizes using standard portion sizes, as well as
when the subjects estimated the portion sizes by them-
selves! -7

Some studies have reported advantages in using photo-
graphs to help subjects assess portion sizes*”*"*", and the
other studies have reported when subjects took pictures
of their meals and snacks instead of just written records
the additional information was useful "', However, the
advantages of photographic evidence 1o estimate the
kinds and amounts of food with 3 DR have not been clear-
ly defined. We asked the subjects to take photographs be-
fore and after each meal while keeping a 3-day dietary
record { 3DR) in this study as part of the nutritional sur-
vey of the National Institute for Longevily Science-Longi-
tudinal Study of Aging (NILS-LSA), Well-trained dieti-
tians estimated the kinds and amounts of food intake
using the 3 DR, and photographs, if necessary™ .

The purpose of this study was to clarify the following
two points; 1) the reported food portions by the subjects
were initially categorized into six reporting style catego-
ries (weighed, reported by portion size, dish or food
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name only, erroneously reported, unreported, and lefto-
ver) and further subdivided into three subcategories de-
pending on the meal style (dishes, foods, or scasoning),
and we compared the advantage of photographs among
the categories; and 2 ) the kinds and amounts of food un-
reported by the subjects and nutritional intake from unre-
ported food because the results from 1) showed the im-
portance in using photographic evidence for error
correction of unreported food by the subjects.

METHODS

Subjects

The subjects were a part of the participants of the first
wave examination of the NILS-LSA. The NILS-LSA is a
comprehensive population-based longitudinal study of ag-
ing, which started in 1997. The participants were stratified
by both age and sex, and were selected randomly from
resident registrations in the city of Obu and town of Hi-
gashiura, Afchi in Japan. The numbers of men and women
recruited were similar and the bascline age was 40 to 79
years, with similar numbers of participants in each decade
(40s, 50s, 60s, 70s). The participants of the first wave ex-
amination included 2,267 men and women and they were
followed up biennially, All participants gave their in-
formed consent before they participated in the study. De-
tails of the study purpose, design, and examination proce-
dures have been described elsewhere® .

The subjects in this study were 63 men (59.2+10.8
years of age, mean+S8.D.) and 37 women (57.5x10.8
years of age), who were the participants in the NILS-LSA
between December 1999 and January 2000, selected se-
quentially up to 100 men and women, excluding partici-
pants who did not return 3 DR records (n=8 ), Partici-
pants who took less than a total of nine pictures or
unavailable pictures were also excluded (n = 14).

Dietary Assessments by usual 3-day dietary records
in this study (usual 3 DR) '

The 3 DR method in the NILS-LSA was carried out on
three consecutive days (two weekdays and one weekend
day). The subjects reported their food amounts by weigh-
ing with a scale (SEKISUI COOKING SCALE MEAL wt;

I kg, minimum; 5g) (henceforth referred to as "weighed”),
or by estimation of their food by portion sizes (henceforth
referred to as “portion size”). The subjects took photo-
graphs of the meals before and after eating with a disposa-
ble camera (FUJICOLOR QuickSnap SUPERIA, FUJI-
COLOR SUPERIA X-TRA 80(0)1SO 800/30°) 135 - 27 exp.).
Trained dietitians explained for 30 minutes how to record
the 3 DR and how to take the photographs of meals with
a disposable camera. Dietitians used the photographs to
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confirm the reported 3 DR data or to complete the unre-
ported 3 DR data if needed.

In this study welltrained dietitians for our study reviewed
the records and estimated the kinds and the amounts of
food in the 3 DR without photographs (henceforth referred
to as usual 3 DR). We calegorized the food reported by
the subjects into three kinds of meal style subcategories;
“dishes”, which were cooked meals, “foods” that consist-
ed of food excluding seasonings and spices, and “scason-
ings and spices”.

Dietary Assessments by 3-day dietary records with
photographs (Photo& 3 DR)

The same dietitians then used the photographs (printed
on L size paper; 89 mm x 127 mm) to complete the
records and resolve any discrepancies or to obtain further
information on the kinds and estimate the amounts of
food where necessary. We corrected the following with
the aid of the photographic evidence; a) the food names
and the amounts of food that were "weighed” by the sub-
jects; b) the food names and the amounts of food reported
by “portion size” by the subjects; ¢) the food names and
the amounts of food reported by dish or food name only
by the subjects (henceforth referred to as “dish or food
name only”) ; d) the food names and the amounts of food
that were erroneously reported by the subjects (hence-
forth referred as to "erroneously reported”); e) the food
names and the amounts of food that were unreported
from the reports by the subjects (henceforth referred as
to “unreported”); and ) the food names and the amounts
of food that were leftover by the subjects (henceforth re-
ferred as to “leftover”). We used the subcategory “be-
fore” to denote those food portions that were recorded
previously. We used manuals to estimate the kinds and
amounts of food if necessary when the dictitians coded
the usual 3 DR and Fhoto& 3 DR’ .

Food and nutrient intake from usual 3DR and Photo&
3 DR

The food was divided into 17 food groups and the aver-
ages of food and nutrient intakes were calculated accord-
ing to the fifth edition of the Standard Tables of Foods
Composition in Japan''. Food intakes were calculated af-
ter converting cooked amounts into raw amounts,

Data Analysis

The numbers of photographs, the numbers of corrected
foods with or without photographs of 1) “weighed”, 2)
“portion size”, 3) “dish or food name only”, 4) “erro-
neously reported”, 5) "unreported”, and 6) “leftover”
by the subjects etc. were calculated by meal style subcate-
gories (“dishes’, “foods", “seasonings and spices”, and
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“before” ). Food and nutrient intakes from #swal 3 DR
and Photo& 3 DR were calculated. The differences and
percentage differences were calculated. Data is shown
asmean t S.D. Statistical comparisons between wswal 3 DR
and Photo& 3 DR were performed with paired t-test and
Spearman’s product-moment correlation coefficients,
"Unreported” food numbers and nutrient intake from
“unreported” food were calculated, because “unreport
ed” food might have a meaningful effect on the results.
All the statistical analyses were performed using Statisti-
cal Analysis System software, version 9.1.3"", Differences
with p values less than 0.05 were considered statistically
significant.

RESULTS

During the recording period, the subjects took 19.1 =
4.0 pictures in total (before eating; 8.9 % 0.8, after cating;
7.2+ 29, between-meal snacks ctc.; 3.0+ 2.8). Among the
food-amounts reporting styles in the final data in
Fhoto& 3 DR (161.5 + 33.8 items) by the subjects, 48.9%
of foods were “weighed”, 23.4% of foods were reported
by “portion size”, and 8.4% of foods were reported by
"food or dish names only” (Table 1). "Unreported”
foods comprised 20.9%. and corrected foods with photo-
graphs 30.7%. The photographs were only used in 12% of
cases to make corrections when the subjects used either
the “weighed” (11.99) or the "portion size” (12.7%) re-
cording styles. In contrast, photographic evidence was
crucial for correcting the data of those subjects using the
"dish or food name only”, being used 62.2% of cases, and
for those who “unreported” to report some food in 67.7%
of cases. Furthermore, the photographic evidence was
used almost exclusively to correct “erroneously report-
ed” (100%) and “leftover” (100%) foods. In the
“weighed” reporting style category, the “dishes” meal
style subcategory was corrected most frequently by pho-
tographic evidence; 22.2% for “dishes™, 10.5% for
“foods”, and 13.4% for “seasonings and spices . In the
“portion size” category, the “seasonings and spices” was
the most {requently corrected subcategory using the pho-
tographs, 17.69% for “scasonings and spices”, 10.0% for
“dishes”, and 9.8% for “foods”. Furthermore, in the
“dish or food name only” and “unreported” categories
most portion sizes in the “food”, “seasonings and spices”,
and “before” subcategories were corrected using photo-
graphic evidence, Finally, almost all food portions in the
“erroncously reported” and “leflover” categories had to
be corrected in the same manner. regardless of the sub-
categories.

Food intake from uswal 3 DR and Photo& 3 DR is shown
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Table1 The numbers of corrected food items among the final numbers of food items with or without photographs in
Photo& 3 DR by the subjects  (n =100)

correctest pumbers

Total numbers With photographs Without photegraphs
ll?ali'? 10‘ i"’atio Ia’ Ratio to
: H . . . . ’ the final the lotal - the total
Reporting style caiegory Mecal siyle subcategory Mean £ S0, milors® Mean = S.D. numbers’ Mean = S.D. sbers!
(%) %) (%)
Weighed by the subjects Dishes 7.2 £ 54 4.5 1.6 = 2.2 22 0 0
Foods 61,9 = 258 383 6.5 = 56 103 0.1 =06 0.3
Seasonings and spices 9.7 = 105 6.0 132148 134 03 = 14 3.1
‘Total weighed 789 x 3.2 18.9 94 = 70 11.9 04 =16 05
Reporied portion size by the subjects Dishes 20 % 32 1.2 02 = 06 100 0- 0
Foods 215 = 151 13.3 21 =29 9.3 02 =10 09
Scasonings and spices 1.2 =99 8.8 25=38 17.6 03 =09 21
Total reported portion size 378 = 209 234 48 = 4.9 127 05 = 14 13
Reported dish or fosd name only  Dishes 07 = |8 0.4 02 = L1 286 04 = 1] 57.1
by the subjects FFoods 93 = |1} 58 6.1 = 101 63,6 33 =58 3.5
Scasonings and spices 35 = 53 2.2 19 = 40 513 16 = 32 45.7
‘Total reported dish or food name only 135 = 152 8.4 84 = 133 62.2 5.1 = 8.1 378
Erroncously reporied by the
stibjects Foods 1.2 £ 1.6 0.7 1215 1000 00l £ 0. 0
Seasonings and spices 0.1 £05 0.l 01 205 100.0 0
‘Total erroncously reported 13 =17 0.8 13217 100.0 0.01 = 0.1 0,
Unreported food by the subjects
Before 43 = 72 L6 37790 86.0 0.6 = 27 14.0
Foods 126 = 9.8 78 14 296 90.6 LI =33 8.7
Seasonings aud spices 17.7 £ 127 11.0 7.7 = 8.1 43.5 100 = 85 36.5
Total unreported foods 337 £ 222 29 228 =196 67.7 1.0 = 94 326
Leftover Foods 18 = 28 1.1 1.7 =27 944 oM = Q.1 0.6
Sensonings and spices Ll =21 0.7 1.0=19 100.0 007 = 04 6.4
Total leflover 28 % 44 1.7 28 & 4.2 1000 008 £ 05 29
Final number of food in Flholo& 3 DR 1615 + 338 40.5 = 28.0 0.7 171 = 13 10.6

Dishes: complete cooked meals

Foods; foods, excluding seasonings and spices

Before; food portions that were previously recorded

* i'l‘otaLmnnbr.ir&)/ﬁnal numbers X 10, T ; Corrected mnnbers with photographs/total numbers x 100, £ : Correcled numbers without photographs/to-
tal nunmbuers X

Table2 Comparison of food intakes belween usual 3 DR and Photo& 3 DA by the subjects (n =100)

Photo& 3 DR usial 3 DR Spearma" Differences %

Food groups (g) Mean S.D. Mean S.D. r Mean S.D. differences
Cereals 2682 = 855 2634 = 841 095 48 = 185 44
Potatoes and starches 638 *= 383 653 = 410 0.95 -15 = 129 209
Sugars and sweeteners 103 = 7.6 1056 = 78 0.86 02 = 31 17.2
Beans 81.1 = 425 830 = 44.7 0.94 -1.9 = 198 126
Nuts and seeds 59 = 96 57 = 99 0.89 02 = 27 343
Vegetables 3003 = 1409 2052 * 1426 0.93 51 = 424 11.2
Fruit 1741 = 1166 1726 = 1106 0.96 1.6 = 29.0 8.1
Mushrooms 204 = 193 203 = 194 0.95 0.1 = 50 45.3
Seaweed 126 = 198 127 = 204 091 01 = 6.7 289
Fish and shellfish 1127 = 535 1151 = 389 0.93 23 £ 216 139
Meats 766 + 37.1 760 = 37.2 0.94 06 = 135 8.9
Eags 586 = 28.1 596 * 31.2 0.96 09 = 111 70
Milk 1586 = 1227 1560 = 1244 0.98 26 = 206 20.9
Fats and oils 87 = 5.3 85 = 5.l 0.93 02 = 24 14,1
Confectionery 47.7 = 460 425 = 413 0890 52 % 23.1 182
Beverages 7265 = 4154 6921 = 4206 * 095 344 = 882 124
Seasonings and spices 437 = 183 435 = 186 0.81 02 = |8 153

*: Significantly different from nsuai 3 DR, p<0.05. Paired  t-lesl,
7, Significantly correlated in all food groups, p<0.053

Differences; Photo& 3 DR.usual 3 DR

% differences; [(Photo& 3 DR-usual 3 DR)|/usual 3 DR x 100

in Table 2. Cereals, confectioneries, and beverages showed to mik; 0.98). The percentage differences were more than
significant differences between wswal 3 DR and Photo& 3 DR,  20% in potatoes and starches (20.9%), nuts and seeds
though the correlations between wsual 3 DR and Photo&: 3 DR (34.3%), mushrooms (45.39%), seaweed (28.9%), and in
were relatively strong (from seasonings and spices; 0.81  milk (20.9%).
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Table3 Comparison of nutrient intakes between usual 3 DR and Pholo& 3 DR by the subjects (n=100)

Photo&3DR usial 3DR Spearman Differences %
Nutrient Mean S.b. Mean S.D. r Mean S.D.  differences
Energy (keal) 2041 = 372 2006 = 371 09 36 = 142 4.9
Protein (g) 827 = 161 820 % 172 0.82 08 = 8.1 6.0
Fat (g) 572 = 154 562 = 15.2 0.90 1.1 = 6.1 75
Cholesterol  (mg) 374 = 136 377 = 14 0.95 -0 = 611 7.8
Carbohydrate (g) 280.2 = 54.6 274 = 561 094 58 = 17.8 4.9
TDF (g) 16.8 & 52 165 = 654 0.91 03 £ 19 .5
Calcium (mg) 630 = 229 637 = 235 093 12 =71 7.6
Iron (mg) 121 = 28 120 = 30 0.84 01 = 14 7.1
Salt (g) 128 = 36 126 = 38 0.85 02 = 16 9.0
Vilbmin A ( ug) 886 = 510 887 = 520 094 A6 = 18 9.1
Vitmmin E (mg) 7.7 £ 20 76 = 20 0.90 01 = 08 76
Vilamin B, (mg) L1} = 029 109 = 029 091 001 = 01 64
Vitamin B:  (mg) 1.53 = 036 L5l = 037 091 0.02 = 013 5.9
Ninein (mg) 173 = 46 17.1 = 5.0 0.88 02 = 22 7.8
Vitamin C (mg) 152 = 66 147 = 66 * 095 15 = 168 8.7

TDF; Total dietary fiber

*: Significantly different from uswal 3 DR, p<0.05. Paired  t-test.
r: Significantly correlated in all food groups, p<0.05

Differences; Photo& 3 DR-usual 3 DR

% differences; |(Photo& 3 DR-usual 3 DR)|/usual 3 DR x 100

Table4 The numbers of foods unreported by the subjects in the usual 3 DR, and food intakes from unre-

ported foods
) ‘The ratio of unrcported [r;%(ﬂ::ﬁ‘;:fe d
Numbersof  food numbers (%) foodl (:‘,) The ratio of unreported
unreported intotal omre. food im.akes tothe
Food groups food ported food n food' Mean S.D. total food intakes ()
. numbers® groups

Vepetables 324 25,0 0.8 178 = 26.0 6.6
Seasonings and spices 261 20.2 85 40 = 7.1 89
Beverages 113 8.7 6.6 49.1 = 1028 8.7

Fish and shellfish 79 6.1 8.0 62 = 136 4.9

Fats and oils 61 4.7 9.5 09 = 21 9.7
Cercals 60 4.6 4.3 48 = 132 1.9
Seaweed ' 5 4.2 11.8 19 = 117 10.8
Sugars and sweeteners 53 4.1 7.3 06 = 20 6.0

Fruit 52 1.0 7.2 80 = 203 10

Beans 18 3.7 5.3 40 = 86 59

Milk 37 29 6. 41 = 128 34

Meats 36 28 5.7 32 = 97 36

Lags 29 22 59 1.8 * 42 3l

Nuts and seeds 26 20 12.6 03 = 10 6.3
Potatoes and starches 25 19 54 1.7 = 52 3.5
Mushrooms 20 15 73 14 = 7.1 5.4
Confectionery 17 1.3 7.2 14 = 54 3.1

*: Unreported food numbers/total unreported food numbers X 100

T ; Unreported food numbers/total food nwmbers in food groups x HX)

Nutrient intake from wswal 3 DR and Plotod& 3 DR are The numbers of "unreported” foods in the wswal 3 DR

shown in Table 3. Energy, carbohydrate, and vitamin C by the subjects are shown in Table 4. Among "unreport-

showed significant differences between wsual 3 DR and
Photo& 3 DR. The correlations between wswal 3 DR and
Photo& 3 DR were strong (from protein; 0.82 to vitamin C;
0.95). The percentage differences were 9.1% for vitamin
A and 9.0% for salt, but the percentage differences were
less than 10% for all nutrients,
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ed” foods, 25% of the food count was vegetables and 20%
was scasonings and spices. The “unreported” count of
vegetables accounted for 9.8% of total vegetables in the
usuat 3 DR, “Unreported” seaweed (11.8%) and “unre-
ported” nuts and seeds (12.6%) also accounted for more
than 10% of total seaweed and total nuts and seeds. The
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Table5 Nutrient intakes from unreported foods in the
Photo& 3 DR by the subjects (n=100)

‘The ratio of nutrient
intake from
unreported food 1o

Nutrient intake
from unreported

food total nutrient intake

Nutrient Mean S.D. Mean S,
Energy ( keal ) 8 £ 123 4.1 = 6.
Protein (g) 37 = 6.1 44 = 65
Fat (g) 31 =45 33 =76
Cholesterol  (mg) 14 = 29 35 £ 66
Carbohydrate (g) 106 = 17.1 38 £ 63
TDF (g) 10 £ 1.9 6.1 = 11.0
Calcium {(mg) 38 =72 6.1 = 110
Iron {mg) 08 = 21 6.4 = 13.4
Salt (g) 1.2 £ 3.2 8.1 = |52
Vitamin A Cug) 43 = 56 6.0 = 8.1
Vitamin E (mg) 04 = 06 56 £ 70
Vitamin B, (mg) 0.05 = 0.08 45 * 81
VitaminB: (mg) 007 = 0.10 1.8 % 65
Niacin (mg) 09 =19 51 292
Vitamin C (mg) 8 = 1] 35 £ 7.7

ratios of "unreported” food intake to total food intake in
the usual 3DR were high for seaweed (10.8%) and fruit
(11.1%).

Nutrient intake from "unreported” foods by the sub-
jects are shown in Table 5. Salt intake from “unreported”
foods was 8.1 % of the total. More than 5 % of some
nutrients in the Photo& 3 DR were derived from “unre-
ported” foods (fat; 5.3%, TDF; 6.1%, calcium: 6.1%, iron:
6.4%, vitamin A: 6.0%, vitamin E; 5.6%., niacin; 5.1%, and
vitamin C; 5.5%),

DISCUSSION

We conducted this study to clarify the advantages of
taking photographs to estimate the kinds and amounts of
food in 3 DR. It may be useful to correct the 3 DR with
photograph because about 30% of foods in the 3 DR were
found to be recorded inaccurately or unreported.

As for the advantages of the photographs, this study
clarified two things. First, the photographs were used to
overcome variations in the reporting styles of food
amounts by the subjects. When the amount of food in a
meal as reported with inaccurate data as “dish or food
name only” by the subjects, more than half of the records
were corrected using the photographic evidence, Almost
all “erroneously reported”, “unreported” (excluding
“seasonings and spices” ), and "leftover” foods were cor-
rected with the photographs. However, the photographs
would be less important if the subjects supplied accurate
data on the amounts of meals as "weight” or “portion
size”. In practice, "weight” was only supplied for half of
the foods comsumed, and “dish or food name only” or
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“unreported” accounted for about 30% of the total
number of foods in our study. It appears to be very diffi-
cult to obtain accurate data on the amounts of food using
only self-completed records from the general public. The
large-scale observational study of the Aerobics center
Longitudinal Study (ACLS) has used 3 DR to assess die-
tary intakes in 2,307 men and 411 women. They used the
portion size of food to estimate the food amounts that the
subjects consumed. However, the percentage of missing
portion sizes was 22% in their study®’, and nearly all sub-
jects had one or more missing portion sizes in their 3 DR,
When only those participants who had no missing portion
sizes in their 3 DR were included, only 6 % of men and
3 % of women had all three 1 -day diet records available
for the study.

Second, the usefulness of the photographs depended
on the meal styles recorded by the subjects. If the food as
“weighed” as meal styles of "dishes’, the photographs
were more useful to correct the food than for “foods”™ or
“seasonings and spices”. It might be more effective to re-
quest the subjects to take photographs more carefully
when they record the food in particular for: 1) “dishes”
when they are “weighed”; 2) “food” when it is reported
by “food name only™; 3) “seasonings and spices” when
they are reported by “portion size” or by “food name
only”; and 4) when they are leaving “leftovers” and
these portions have already been recorded ( “before” ).

For “seasonings and spices”, we can expect that there
are two Kinds of usage. The first is as an “ingredient” of
the meal, such as salt and pepper in the omelet, which are
used when the food is cooked. The amounts of these
kinds of seasonings might be corrected easily from the
standard manual (e.g. soybean paste in miso soup or salt
in grilled fish) when well-trained dietitians for our study
estimate the food amounts. Welten et al® . reported that
adjusted standard portion sizes were able to replace the
missing portion sizes in the ACLS database. It may be im-
portant to refine how to use both the photographs and the
manuals as the situation demands’ . The other usage of
“seasonings and spices” is an “addition”, such as ketchup
on an omelet and dressing or sauce added to salad, etc,
where they were used after cooking. The usage depended
on the individual preferences of the subjects. If the sub-
jects have unique preferences for food, and these prefer-
ences are not generally accepted (i.c., mayonnaise added
to rice or a generous sprinkling of soy sauce on every
dish, etc) the photographs might be more useful to cor-
rect the food intakes than that of typical Japanese subjects
taken from manuals, The seasonings and spices applied
as an “addition” might be difficult to correct without the



Advantages of Taking Photographs with the 3 -Day Dietary Record

photographic evidence.

The percentage differences of food groups between
3 DR and 3 DR corrected with photographs were more
than 20% in some food groups. Mushrooms, nuts and
seeds, and milk were more easily unreported from the re-
ports than other food groups, or these foods might have a
tendency to be under-reported. Meanwhile, potatoes and
starches, and seaweed might have a tendency to be over-
estimated. The photographs are useful for researchers to
correct the accuracy of the food amounts recorded by the
subjects. As for nutrient intakes, the systematic error
should be less than 10% ' %', the percentage differences
for vitamin A (9.19) and salt (9.0%) were in near to the
border line. We should try to get these nutrient intakes
more accurately from the 3 DR,

We considered the effect of unrcported food because it
accounted for about 20% of the final data in our study.
Vegetables were often applied as garnish with main dishes
and it was easy to forget reporting them. Seasonings and
spices, especially additional seasoning and spices, were
also frequently unreported. The ratio of unreported seca-
weed and nuts and seeds were slight in total unreported
food numbers, but the rates of unreported foods in those
food groups were higher than those of other food groups.
We should ask the subjects 1o report scaweed and nuts
and seeds intake more carefully than other foods. The
rate of nutrient intake from unreported food to the total
nutrient intake as less than 10% for all nutrients, but the
rate of salt intake from unreported foods to the total
(8.19%, in Table 5) was similar to the percentage differ-
ence of salt (9.0%, in Table 3). The inaccuracy in salt in-
take values might be caused by unreported rather than in-
accuracy in the amount of foods reported (i.e., reported
only dish or food name).

Suzuki et al” . reported the results of a photographic di-
etary assessment (the subjects took pictures of their
meals and snacks instead of writing down) of 25 family
members of students on a dietetic course, The inter-ob-
server correlation between nutrient intakes by the photo-
graphic dietary assessment and by the weighed DR was
very high (median of correlation coefficient; r=0,74), The
method was generally acceptable to estimate nutritional
intake, though some kinds of food or meals such as fish
(sashimi; sliced raw fish), meats, scasonings (spread
margarine on bread, salad dressing, sugar for coffee, etc),
boiled food (filling of miso soup, noodle, or stew elc.), or
Japanese “nabe-mono” (a one-pot dish cooked at the ta-
ble, and all family members cat it together) were difficult
to correct with photographs alone, It was also difficult as-
sess salt intake information from this method. The use of
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an instant camera also made it casy to take the pictures
meals if the subjects went eat to out, but it was difficult to
grasp the leftover food or the refill food from the photo-
graphs. Other previous studies have described almost the
same problems" "

As for eating out, the middle-aged group (40-59 years;
1.0 1.0 times per three days) tended to cat out more fre-
quently than older-aged group (60-79 years; 0.4 * 0.6;
p<0.01) in our study. However, there was no significant
difference in the number of photographs {middle-aged;
19.1 % 4.2, older-aged; 19.4 = 4.0, p=0.65). This suggests
that photographs might be useful if the subjects took pho-
tographs at most meal times, and the utility of the photo-
graphs might be independent of the where the subjects
ate and the age of the subjects. Wang et al* . reported
that a new dietary instrument ( “Wellnavi™; hand-held per-
sonal digital assistant with camera and mobile telephone
card) might be a convenient instrument for evaluating di-
etary intake, and the method could be considered as a
useful assessment instrument to assist researchers in die-
tary data collection. However, some food items, particu-
larly some additional foods to major foods (seasoning, sal-
ad dressing, margarine, and cooking oil etc.), could not
be visualized scparately from a low resolution digital pho-
to and might contribute to the low correlations for salt, vi-
tamin E, saturated fatty acid, etc. It was suggested that the
information on standard additions for foods might be
needed to better estimate the intakes of sodium and other
nutrients. The current study combined recorded informa-
tion and photographic information of food. The 3 DR with
photographs applied in our study might be a useful meth-
od as well as photographic dictary assessment, "Well-
navi', or the other multimedia dictary assessment tools™ ',

Our study has several limitations. First, some subjects
could not take the photographs or could not take photo-
graphs well. The numbers of excluded subjects were not
dependent on age (older-aged; n=6, middle-aged; n=8)
in our study. Whether the photographs can be taken or
can be taken well might be dependent on the motivation
to participate in the study.

Second, subjects worried about the appearance of their
meal, which may have subconsciously influenced them in
food selection. Though this problem is not limited to our
method alone, one of the general problems of 3 DR with
photographs has on the subjects meal preparation deci-
sions greatly affects the validity of the study.

We would like to study of the utility of the cell phone
cameras, or digital cameras, instead of the disposable
camera in the near future, These devices were not wide-
spread at the time when we conducted this study. It is also
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important to study the cost efficiency of this photograph
method, and to assess the handling or maintenance of the
3 DR recording data and or photographs,

CONCLUSION

Photographs may be useful to collect or improve 3DR
information in the following points.

1) Photographs may be useful to estimate values for
inaccurately data in the 3 DR such as erroncously
reported, unreported, or leftover dish or foods by
the subjects.

2) Photographs may be useful to estimate the intake
of vegetables and seasonings, which were unre-
ported relatively frequently by the subjects.
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Validity of Nutrient Intake Assessed by the Food Balance Questionnaire
Using a Foods and Dishes Database with Serving Size Information
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We developed a foods and dishes database from the data of 3-day weighed dictary records (DR) of 1,071
participants in the National Institute for Longevity Sciences, Longitudinal Study of Aging (NILSL.SA). This database
(594 dishes or foods) contained the mean weight, number of servings (SV) for each category of the Japanese Food
Guide Spinning Top, and the mean weights of the food and nutrient contents. We applied the food balance
questionnaire (FBQ), which could count SV, and estimated the nutritional intake by using the database. FBQ and
| I-day DR were produced from 91 volunteers in Aichi Prefecture (35-79 yr), the validity of the nutrient intake assessed
§ by FBQ being checked by 1-day DR, The differences in nutrient intakes by FBQ and I-day DR, and the differences
between quintiles of FBQ and 1-day DR were examined.

Mean SV values were 4.3 (grain dishes), 5.6 (vegetable dishes), and 6.1 (fish and meat dishes), Carbohydrate,
salt, vitamin By, and niacin were significantly different between FBQ and 1-day DR, ‘The 65% (salt) to 84% (vitamin C)
subjects were categorized in the same or adjacent category.  Extreme differences between quintiles were in the 0-3%
range,  FBQ was proved useful to easily check the diet balance and nutritional intake.

Jon. J. Nutr, Diet., 67 (6) 301~309 (2009)
Key words: Japanese Food Guide Spinning Top, foods and dishes database, questionnaire, diet balance, population
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1. Introduction

Due to the aging of the population, as well as the changing
preferences of elderly patients and their families, a growing
number of elderly people are opting to spend their last years of life
at long-term care facilities (Keay et al., 2000; Miller and Mor, 2002;
Vohra et al, 2004; Grbich et al, 2005; Hanson et al,, 2005;
Hirakawa et al., 2007a). As a result, long-term care facilities are
expected to assume a growing responsibility in caring for the dying
elderly.

There are three types of long-term care facilities in Japan:
geriatric hospital (GH), geriatric health services facility (GHSF)
(geriatric intermediate care facility), and nursing home (NH)
(Hirakawa et al., 2007a). GHSFs are long-term care facilities for the
elderly covered by public insurance (http:/fwww.roken.orjp/
english.htm) that provide nursing care and rehabilitation services

* Corresponding author. Tel.: +81 52 744 2364; fax: +81 52 744 2371.
E-mail address: y.hirakawa®k8.dion.ne.jp (Y. Hirakawa).

0167-4943/$ - see front matter © 2008 Elsevier Ireland Ltd. All rights reserved.
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aimed at enabling the elderly who do not need hospitalization to
return home, thereby assuming an intermediary position between
GHs and NHs.

The shortage of physicians at these facilities makes it difficult
for GHSFs and NHs to maintain a 24-h emergency call system
(Hirakawa et al,, 2007a). Because residents who enter the end-of-
life phase of their life often require specialized resources,
including 24-h medical service, especially for NHs, providing
end-of-life care represents a challenge (Goodridge et al., 2005;
Hirakawa et al., 2007a). Also, because NH care largely depends on
non-medical caring staff, staff education is central to providing
quality end-of-life care, along with a clearer grasp of caring staff’s
needs for end-of-life care (Goodridge et al., 2005; Parks et al.,
2005). Thus, expanding our knowledge about end-of-life care
provision and caring staff education will help point out areas that
need improvement and ultimately contribute to enhancing
facility care,

However, in Japan, research in this area is still in its early stages.
Therefore, the present study aims to explore the educational and
support needs of NH care staff in comparison with GH, which
provide 24-h physician service.
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2. Methods

The subjects in this study were caring staff of 45 long-termcare
facilities in Nagoya City as of December 2006, which agreed to take
part in our investigation. Data was collected through self-
reported, structured questionnaires covering the following: (i)
possible barriers to end-of-life care provision at own facilities, (ii)
areas in which a need for education was perceived (see Tables 1
and 2). We drew up a questionnaire, referring to previous
literatures on end-of-life care at long-term care facilities (Keay
et al., 2000; Dickinson and Field, 2002; Henderson et al., 2003; Pan
et al,, 2005; Parks et al., 2005; Hirakawa et al., 2007b). Staff were
asked to describe the perceived needs of each items (great,
moderate, minimal).

To evaluate the differences according to type of long-term care
facilities, we divided the facilities into the following groups: GH,
GHSF, NH. We also divided the staff according to their profession,
into nursing and caring staff. We then compared the responses
according to profession and facility.

The data was analyzed using Statview-]5.0. Group differences
were compared using the analysis of variance (ANOVA). The
p < 0.05 levels were considered to be significant.

The research protocol was reviewed and approved by the
Nagoya University School of Medicine Research Ethics Board.

3. Results

One thousand and fifty-nine staff responded. As shown in
Table 1, the majority of respondents reported that they perceived a
need for all of the items to provide adequate end-of-life care at
their own facilities. Approximately three-fourths of the staff felt
that additional staff, physician or nurse available 24 h, and staff
education were crucial in the provision of end-of-life care at their
facilities.

Table 2 shows staffs' perceptions of their own educational
needs. All items were perceived as requiring attention, and
dementia care, physical care, communication with residents and
families, psychological aspects of dying, and pain/symptom control
were listed as the five items deemed most important to address.

The differences in staff perceptions according to profession are
shown in Table 3. Nursing staff perceived a greater need for
additional time spent on end-of-life care and for a quiet
environment/private room, but a lesser need for peer support
than caring staff, Nursing staff also perceived a greater need for
education on pain/symptom control and a lesser need for
education on physical care than caring staff,

The differences in staff perceptions according to facilities are
shown in Table 4. NH staff reported a greater need for physician or
nurse available 24 h, staff education, hospital involvement, and

Table 1

Staff's perceptions regarding the need for improved/additional end-of-life care resources at their facilities

Improved/additional resources Perceived need Total (N =1059) (%) ANOVA

Profession Facility Profession x facility

Staff increase Great 814 ns. ns. n.s.
Moderate 224
Minimat 14

24-h physician or nurse services Great 766 ns. i n.s.
Moderate 264
Minimal 24

Staff education Great 754 ns. * n.s,
Moderate 282
Minimal 16

Additional time to provide care Great 731 * n.s. n.s.
Moderate 307
Minimal 6

Hospita! involvement (incl. hospice, emergency hospital) Great 714 n.s, e n.s.
Moderate 313
Minimal 29

Quiet environment/private room Great 646 * had n.s.
Moderate 375
Minimal 31

Palliative care team Great 601 s, n.s. ns.
Moderate 399
Minimal 45

Professional counselling Great 541 ns. n.s. n.s.
Moderate 449
Minimal 62

Peer support Great 505 * n.s. ns.
Moderate 470
Minimal 75

Heightened use of volunteers Great 402 ns. n.s. ns.
Moderate 502
Minimal 148

Additional social workersfsocial workers time Great 346 ns. " n.s.
Moderate 562
Minimal 132

Profession = nurse or care staff; facility = geriatric hospital, geriatric health services facility, or nursing home. Group differences were compared using the analysis of variance

(ANOVA). *p < 0.05; **p < 0.01.
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Table 2

Staff's perceptions of their own educational needs

Topic Perceived need Total (N=1059) (%) ANOVA

Profession Facility Profession x facility

Dementia care Great 765 n.s. * n.s.
Moderate 262
Minimal 12

Physical care Great 722 * ** ns.
Moderate 305
Minimai 14

Communication with residents and families Great 660 n.s. ** n.s.
Moderate 367
Minimal 14

Psychological aspects of dying Great 647 ns. * ns.
Moderate 366
Minimal 30

Pain{symptom contro} Great 633 * * *
Moderate 385
Minimal 18

Decision-making/advance directives Great 624 n.s. * fn.s.
Moderate 402
Minimal 12

Artificial nutrition Great 528 ns. ”* .S,
Moderate 471
Minimal 41

Grief care for the bereaved family Great 520 0.s. ns. n.s.
Moderate 476
Minimal 41

Legal systems Great 514 n.s, n.s. ns.
Moderate 489
Minimal 35

Meeting social needs Great 460 n.s. ns. n.s.
Moderate 526
Minimal 51

Domestic and foreign affairs Great 361 n.s. n.s. n.s.
Moderate 581
Minimal 103

Profession = nurse or care staff; facility = geriatric hospital, geriatric health services facility, or nursing home. group differences were compared using the analysis of variance
(ANOVA). *p < 0.05; **p < 0.01.

Table 3
Differences in staff's perceptions according to their profession
Perceived need Nurse (N = 366) (%) Care staff (N = 693) (%) ANOVA
Required resources
Additional time to provide care Great 73.2 66.8 *
Moderate 26.0 30.6
Minimal 0.0 09
Quiet environment/private room Great 64.2 59.3 *
Moderate 325 36.9
Minimal 2.7 3.0
Peer support Great 45,4 489 *
Moderate 434 44.9
Minimal 10.1 5.5
Educational need
Physical care Great 61.5 1.7 *
Moderate 35.5 253 )
Minimal 1.1 14
Pain/symptom control Great 61.7 58.7 *
Moderate 342 375
Minimal 16 1.7
Group differences were compared using the analysis of variance (ANOVA). *p < 0.05. Variables which is not p < 0.05 are not shown in the table,
226
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Table 4
Differences in staff's perceptions according to type of facility

Improved/additional resources

Perceived need

GH (N=262) (%) GHSE (N =341) (%) NH (N = 456) (%) ANOVA

Required resources
Physician or nurse available 24 h Great
Moderate
Minimal

Staff education Great
Moderate
Minimal

Hospital involvement {including hospice, emergency hospital) Great
Moderate
Minimal

Quiet environment/private room Great
Moderate
Minimal

Additional social workers/social worker time Great
Moderate
Minimal

Educational need .
Dementia care Great
Moderate
Minimal

Physical care Great
Moderate
Minimal

Communication with residents and families Great
Moderate
Minimaj

Pain/symptom control Great
Moderate
Minimal

Psychological aspects of dying Great
Moderate
Minimal

Decision-makingfadvance directives Great
. Moderate
Minimal

Artificial nutrition Great
Moderate
Minimal

61.8 70.7 79.6 hd
347 27.3 175

27 2.1 22
60.3 71.0 716 b
385 255 20.6

0.4 3.2 0.9
58.8 65.7 737 *
363 31.7 24.1

4.6 2.6 1.8
53.1 63.0 64.0 **
42.7 33.7 32.5

3.1 23 33
32.8 35.8 303 i
519 54.8 524
14.5 7.3 15
62.6 751 757 **
34.0 223 213

1.5 1.2 0.9
59.9 69.5 719 hd
35.9 284 25.0

27 0.6 11
51.9 64.2 66.9 b
454 323 . 303

1.5 23 0.4
54.6 58.4 63.8 *
42.0 38.1 318

2.7 15 1.3
51.5 62.8 654 »*
43.5 328 307

4.2 2.6 2.2
48.5 60.1 64.0 : **
48.9 36.7 327

0.8 1.5 1.1
42,7 48.1 55.3 **
51.1 45.7 39.7

5.0 4.4 29

GH = geriatric hospital, GHSF = geriatric health services facility, NH = nursing home, group differences were compared using the analysis of variance (ANOVA). **p < 0.01.

Variables which is not p < 0.05 are not shown in the table.

quiet environment/private room than GH staff, but a lower need
for additional social workers/social worker time than GH staff. NH
staff perceived a greater educational need for specific end-of-life
care content areas: dementia care, physical care, communication
with residents and families, pain/symptom control, psychological
aspects of dying, decision-making, and artificial nutrition than GH
staff.

4. Discussions

4.1. Additional resources needed for adequate end-of-life
care at facility

This study indicated that nursing and caring staff recognizes a
need in several areas of end-of-life care provision at their facilities,
including 24-h medical service and hospital involvement. These
results are consistent with those of our previous studies showing
that medical support from a hospital has a positive impact on
attitudes toward end-of-life care provision at facilities (Hirakawa
et al., 2006, 2007a). Other papers suggested that symptom
management was inadequate at long-term care facilities (Keay
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et al., 2000; Zimmerman et al.,, 2003), and Raudonis et al. (2002)
suggested that nurses at long-term care facilities were not
knowledgeable about pain management. Long-term care facilities
may benefit from hospital involvement, which contributes to the
improvement of symptom management through experienced
physicians’ advice or visits. Also, the perceived need for physician
or nurse available 24-h, and hospital involvement was much
greater for NH caring staff than for GH staff. In general, NHs have
fewer physicians or nurses than GHs. Since 24-h medical care is
necessary for some end-of-life residents, the differences in
availability of medical care might have affected the resuits.
Participants stressed the importance of staff education con-
cerning end-of-life care. As mentioned above, long-term care
facility nurses are generally poorly educated on end-of-life care
(Keay et al., 2000; Raudonis et al,, 2002 Zimmerman et al., 2003).
The nationwide study we conducted previously suggested that
staff education contributes to the improvement of end-of-life care
provision at long-term care facilities (Hirakawa et al,, 2007a). The
present study confirms our previous results. It was impossible to
determine why nurses perceived a greater need for private room
than caring staff. End-of-life care is a field of practice that nurses



