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EVALUATION OF THE RELATIVE VALIDITY OF FOOD RECORD
CHARTS (FRCS) USED WITHIN THE HOSPITAL SETTING
TO ESTIMATE ENERGY AND PROTEIN INTAKES
L. Bartkowiak, J. Jones, E. Bannerman

Abstract: Objective: To determine the relative validity of two semi-quantitative food record charts (FRCs) to estimate patients’
energy and protein intakes. Design, setting & participants: A pilot service evaluation of twenty seven patients in adult acute care
wards in an NHS hospital, Scotland UK. Measurements: Weighed plate-wastage was undertaken to measure dietary intakes of
patients being monitored using FRCs on two adult acute wards. Both FRCs listed food items typically served at each meal alongwith an indication of portion size on a Likert scale. All items consumed over 12 hours (three meals and two snacks) were weighed
prior to provision and all left-over items were weighed once eating had terminated to determine amounts consumed. Estimated
energy and protein intakes from both methods were determined and compared using 95% limits of agreement. Results: FRCs on
both wards underestimated energy and protein intakes (mean bias (95% CI): Ward A, n=12; -219 (-1170, 732) kcal; -five (-50, 40)
gram and Ward B, n=15; -437 (-1403, 529) kcal, -18 (-57, 21) gram). All 12 FRCs on ward A and 13 out of 15 records on ward B were
incomplete due to omissions of whole meals or omissions of particular foods and drinks throughout the day. Details of ‘portion
eaten’ were frequently omitted from the completed FRCs on both wards. Discrepancies existed between food items documented
on FRCs to those observed and weighed. Conclusions: Further development of FRCs and training of staff is needed to ensure
appropriate completion and thus accurate estimation of patients’ intakes to better inform nutritional care.
Key words: Dietary assessment, food record charts, clinical nutrition.

Introduction
Studies suggest that inadequate food and fluid
consumption exists in hospitals (1-3) and that poor
intakes are an independent risk factor for poor clinical
outcome (2, 4). In spite of standards throughout
Europe, stating the necessity of monitoring food intakes
particularly for those highlighted to be at nutritional risk
(5-7), studies suggest that poor intakes remain largely
undetected and thus are likely to be poorly managed
(2, 7-9). This highlights the importance of monitoring
patient intakes in conjunction with nutritional screening
(7), with both being treated as integral parts of nutrition
and dietetic care processes (10, 11).
Food Record Charts (FRCs) are often developed at
a local level and thus uniformity across and within
hospitals may be lacking. Some charts consist of
structured checklists with guides to aid completion
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(12-14), whilst others are unstructured open-ended
diaries (15-17), thus lack standardisation. It has been
recommended that studies are undertaken to validate
simple dietary assessment records (7). ‘Guesstimates’
by different nursing and clinical support staff (CSS) are
often relied upon to determine individual nutritional
intakes, and this has been deemed to be inadequate
(18), thus raising concerns as to the usefulness of
documented information. Priority given to other nursing
duties, time constraints, poor understanding of the
importance of accurate completion of FRCs and a belief
that professional subjective judgement is just as good,
may be factors that prevent successful completion, as
has been reported for nutritional screening tools (19).
This study aimed to evaluate the relative validity of two
different FRCs used within a clinical setting to determine
an accurate assessment of dietary intakes of inpatients.

Methods
A pilot service evaluation was undertaken to
determine the relative validity of two different FRCs used
within two adult acute care wards, in a general National
Health Service (NHS) hospital in Scotland, UK.
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A plated-food service system operated within the
hospital which supplied all patient meals. Hot and cold
drinks (including tea, coffee and milk) were offered with
and between meals (the latter with snacks).
The FRCs listed generic food items typically served
on the ward at each meal (for example: meat, fish,
vegetarian, pasta, potato; these lists differing between the
two wards). Likert scales allowed for detailing ‘portion
eaten’ as either a five point (WARD A: ‘Eaten 0, ¼, ½, ¾,
All’) or a three point (WARD B: ‘Eaten 0, ½, All’) scale.
Food items and amounts eaten were circled on the FRC
corresponding to patients’ intakes by nursing or CSS
staff. Data was gathered over a two week period, with
three to five FRCs and corresponding plate-waste feasibly
evaluated each day. Anonymised copies of the FRCs
were printed with unique subject numbers, to link these
with corresponding plate-wastage.
Plate-wastage methodology (20-22) was completed by
the researcher (LB) at the same time as corresponding
FRCs over a 12 hour period (0700 – 1900hrs). This
timeframe included provision of all meals (breakfast,
lunch and evening meals), in-between meal drinks
and snacks (mid-morning and mid-afternoon) and one
milk round each day. Individual components for each
meal were weighed (1 gram) using calibrated digital
scales using duplicate plated meals. Portion sizes were
standardised through use of standard serving utensils
throughout the food service and also training on portion
control for catering staff.
Once eating had terminated, any leftover foods were
weighed separately for individual components and these
then subtracted from the weight of the meal provided
in order to determine the amount of food consumed
(22). All snacks provided on the ward had a standard
portion size. Any left-overs were deducted from what
was provided to determine intakes (as detailed above).
Standard drinking vessels were used on the ward,
therefore one-off baseline measurements were made to
allow intakes to be determined.

The provision of all meals, drinks and snacks within
the stated 12 hour period was observed by the researcher
(LB), to allow for the documentation of any foodstuffs
which were consumed or changed and which may not
have been identified through weighing plate-wastage
alone, for example, added sugar and milk.
The standard weights obtained for foods prior to
consumption along with firstly individual plate-wastage
for each food item (plate wastage methodology) and
secondly ‘portion eaten’ values (‘0, ¼, ½, ¾, All’ ward
A; ‘0, ½, All’ ward B) detailed on the FRCs were used
to determine amounts consumed by the FRC and
reference method. Energy and protein intakes from both
methods were determined using Nutmeg N4P dietary
analysis software (Nutmeg UK Ltd Nutritional Analysis
Software for Web Version 1). These estimates were based
solely on the information recorded by their respective
methodology and only reflected the 12 hour study period.
The project was deemed a service evaluation by the
South East Scotland Research Ethics Committee.
Relative validity of the FRCs was determined using
Bland-Altman analysis (23). Spearman’s correlation was
used to examine any associations between estimates
determined between the two methodologies (statistical
significance p < 0.05). Subjective comparison of the
information documented on the FRCs was compared
to the information documented by the researcher (LB)
for plate-wastage methodology to identify any specific
inconsistencies, inaccuracies or omissions.

Results
Food record charts (FRCs) and corresponding weighed
plate-wastage data were collected for 27 patients (WARD
A n=12: WARD B n=15). FRCs used on both wards
underestimated energy intakes (WARD A -219kcal;
WARD B -437 kcal) (figure 1) and protein intakes (WARD
A -5g; WARD B -18g) compared to those estimated using
weighed plate-wastage (Table 1).

Table 1
Energy (kcal) and protein (g) intakes estimated from FRCs and corresponding weighed plate-wastage over a 12 hour
period (7am-7pm) in two adult acute wards (n=27)
Mean (SD)

*Bias

SD

†95% Limits of Agreement

740 (493)

-219

485

-1170, 732

37 (24)

31 (23)

-5

23

-50, 40

813 (505)

376 (317)

-437

493

-1403, 529

33 (19)

15 (14)

-18

20

-57, 21

Weighed Plate-Wastage

FRCs

959 (532)

Ward A, n=12
Energy (kcal)
Protein (g)
Ward B, n=15
Energy (kcal)
Protein (g)

*Bias = mean differences (FRC – weighed intake); †Limits of Agreement = bias ± 1.96SD
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The difference in energy estimated from FRCs and the
corresponding plate-wastage was significantly correlated
with energy intakes estimated from plate-wastage for
both wards (Ward A: r = -0.615, p < 0.05 and Ward B: r =
-0.807, p < 0.05) (Figure 2a & 2b). Similarly, a significant
negative correlation was seen between the difference in
protein intakes estimated from FRCs and plate-wastage
and estimates of protein intakes from plate-wastage for
Ward B (r = -0.775, p < 0.01), but not ward A (r = --0.499,
p = 0.099).
Figure 1
Mean bias and 95% limits of agreement between
estimated energy intakes using weighed plate-wastage
and food record charts (FRCs) used in ward A (n=12) and
ward B (n=15) in a general hospital

out of five (60%) Ward B) and drinks from Ward B (11
out of 15 (73%), particularly during the lunch-time milk
round [four out of four (100%)). Only patients who were
observed to have been provided with these food items
were included within the analysis.
Figure 2a
Association between difference between estimated energy
(kcal) intakes by plate-wastage and FRC compared with
energy intakes estimated from plate-wastage for ward A
(n = 12)

Figure 2b
Association between difference between estimated energy
(kcal) intakes by plate-wastage and FRC compared with
energy intakes estimated from plate-wastage for ward B
(n = 15)

Subjective comparison of completed FRCs
Subjective comparison of the data obtained from
the FRCs and corresponding weighed plate-wastage
highlighted discrepancies including: missing data;
incorrect food items; additional food items included; and
incorrect ‘portion eaten’ values. One out of the 27 FRCs
had food items documented at midday meal only, alongwith no indication or values for ‘portion eaten’ being
recorded. A third of the entire meals consumed across the
two wards had not been documented: two out of 12 (17%)
of the FRCs from Ward A and seven out of 15 (47%) of
the FRCs from Ward B. The main missed documentation
of meals at the evening-meal time for both wards: two
out of two meals (100%) Ward A and six out of seven
meals (86%) Ward B. On both wards omission of at least
one food item from the FRCs was seen in all FRCs on
Ward A (12 out of 12 (100%) and 14 out of 15 (93%) of
FRCs on Ward B and this was across all eating occasions.
Food items frequently not documented were vegetables
(six out of seven (86%) Ward A; four out of four (100%)
Ward B), custard (three out of three (100%) Ward A; three

Five out of twelve (42%) FRCs from Ward A, and two
out of 15 (13%) of FRCs from Ward B had additional
food items documented on the FRCs that had not
been observed. The food items which had been most
frequently added were nutritional supplements (three out
of five (60%) for Ward A; one out of two (50%) for Ward
B).
Two out of twelve (17%) FRCs (Ward A), and three out
of 15 (20%) FRCs (Ward B) had all portion eaten values
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correctly identified and documented. Missed ‘portion
eaten’ values occurred for six out of 12 (50%) FRCs Ward
A, and four out of 15 (27%) FRCs Ward B. Of these FRCs,
‘portion eaten’ values were most frequently missed for
lunch-time meals (four out of six (67%) ward A; three out
of four (75%) Ward B), however, this did not occur for
any one specific food item.

documentation within FRCs and identification of any
changes in patients’ dietary needs.
Drink and snack items, prepared and delivered to
and removed from patients in between meals by
domestic staff, often lacked recognition from nursing
or CSS and were often not documented, (for example,
patients provided with milk frequently had tea or coffee
documented in their FRCs). In-between meal snacks and
fluids provision is generally not protected like mealtimes,
and in many hospitals this service has little involvement
from nursing or CSS, especially during the morning
hours when complex nursing care duties are primarily
undertaken (27). Domestic personnel are not permitted
to document within patient records in this hospital thus
FRC entries at these times were missed or inaccurately
documented.
Despite differences in the scales used to indicate
portion consumed on the two FRCs (Ward A using a
five point scale and Ward B using a three point scale),
inaccuracies in documentation of quantities of foods
and fluids was comparable between the wards. This
finding suggests potential difficulties for staff in being
able to determine quantities of food consumed solely
by observation. The use of a Likert scale to record the
quantity of food and fluid consumed is a widely used
method both within clinical and social care settings (2,
28, 29) and has been shown to have good agreement with
weighed intake methodology (29). Accuracy in visual
assessment of the portion eaten is based upon a good
awareness of the amount served (28). In the current pilot
study, a strong relationship was seen between energy
intakes estimated using plate-wastage and the mean
difference between energy intakes estimated by the two
methods for both wards, suggesting, the more energy
consumed, the greater the FRC underestimated energy
consumption. Details of food items as well as how much
was eaten were both frequently absent. This relationship
is unlikely to be due solely to the FRC design. This is
more likely attributed to its completion and that the
quality of the information documented within FRCs is
inconsistent across patients, highlighting the need for
training in this area of nutritional care.
The use of pictorial aids that reflect standard portion
sizes (12-14), alongside greater training of staff in the
visual estimation of portion sizes may assist to achieve
a more accurate assessment (20,21), (29) (28). Simplicity
and ease of completion are key qualities that need to
be balanced against validity: increased complexity to
improve validity would be at the expense of compliance,
as seen with nutritional screening tools (30)(19).
It is acknowledged that this pilot study is limited
by the small sample of FRCs evaluated. However
despite the short assessment period, the inaccuracies
highlighted raise considerable concern as these results
may underestimate what actually happens in practise
where FRCs are often kept for three days. Although
the food service system standardised the portion size of

Discussion
This pilot study highlights the poor relative validity
of FRCs in the estimation of individual patients’ food
and fluid intakes in the clinical setting. Energy intakes
estimated from two semi-quantitative FRCs were on
average underestimated by more than 200 kcal on Ward
A and 400 kcal on Ward B; this potentially representing
approximately 15 to 20 per cent of daily requirements
respectively. At the individual level, under estimation of
intakes was as high as 1100 kcal on Ward A and 1400kcal
on Ward B however the information recorded for some
FRCs meant individual patients’ intakes were overestimated by up to 500 kcal on Ward A, and 700 kcal on
Ward B. These findings raise considerable concern and
question the usefulness of the information obtained from
FRCs in the clinical setting. Other studies have reported
similar findings, although average underestimates were
approximately 100 kcal, yet as high as +400 kcal at the
individual level with discrepancies largely attributed to
inadequate clarity of information documented (18). The
accurate monitoring of dietary intakes is fundamental
to the identification of nutritionally vulnerable patients
(7), to direct, justify and monitor the acceptability of
nutritional care plans and dietetic interventions (10,11)
and reduce the risk of poor clinical outcomes (2-4,18).
The documentation of food items and quantities
consumed were frequently inaccurate or omitted from
the FRCs on both wards. Information was frequently
missing for the evening meal: FRCs were not collected
until after the meal trolley for each ward had returned to
the hospital kitchen which suggests that limited entries
were made throughout the meal service. Some staff
reported that they were not able to document within the
FRCs during the time of food or drink consumption and
FRCs were completed in retrospect. This may in part
explain the inaccuracies and under-reporting identified.
Patient recall may be used by staff in order to complete
FRCs, however, issues including cognitive impairment
and recall bias, can make recall unreliable and misleading
(24).
Improvements in completion of FRCs have been
observed alongside some fully implemented protected
mealtime policies (25,26) However, perceptions amongst
nursing staff of the importance of good nutritional care
may not be as high a priority as other patient-related
care responsibilities (19). Protected mealtimes should
enable provision of assistance with eating and drinking to
patients who need this, but should also allow for accurate
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each meal component, it is recognised that there may be
some error in portion control and as such, in the weights
determined from the mock plated meals to determine
estimates of baseline food provision.

Conclusion
Accurate and consistent completion of FRCs is vital
for detecting inadequate intakes among nutritionally
vulnerable patients and for their subsequent nutritional
care (7). This pilot study highlights two semiquantitative FRCs used within an acute NHS hospital
in Scotland have poor validity and significantly
underestimate patients’ dietary intakes. Staff training on
the importance of FRCs and support with development
of skills for their completion, including visual estimation
of portion sizes served to and consumed by patients are
key areas that need addressed. Full implementation of
protected mealtimes that recognises the importance of
this period for not just assisting with eating and drinking
but also monitoring and accurately documenting
patients’ intakes is required. This in turn should help
improve the efficacy of nutritional care provided to
patients at risk of malnutrition within hospitals.
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