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Abstract: Objectives: We evaluated the accuracy of a newly developed self-completed Drinks Diary in care
home residents and compared it with direct observation and fluid intake charts. Design: Observational study.
Setting: Residential care homes in Norfolk, UK. Participants: 22 elderly people (18 women, mean age 86.6 years
SD 8.6, 12 with MMSE scores <27). Measurements: Participants recorded their own drinks intake over 24 hours
using the Drinks Diary while care staff used the homes’ usual fluid intake chart to record drinks intake. These
records were compared with drinks intake assessed by researcher direct observation (reference method), during
waking hours (6am to 10pm), while drinks taken from 10pm to 6am were self-reported and checked with staff.
Results: Drinks intake assessed by the Drinks Diary was highly correlated with researcher direct observation
(Pearson correlation coefficient r=0.93, p<0.001, mean difference -163ml/day) while few staff-completed fluid
charts were returned and correlation was low (r=0.122, p=0.818, mean difference 702ml/day). The Drinks
Diary classified 19 of 22 participants correctly as drinking enough or not using both the European Food Safety
Authority and US recommendations. Conclusion: The Drinks Diary estimate of drinks intake was comparable
with direct observation and more accurate (and reliably completed) than staff records. The Drinks Diary can
provide a reliable estimate of drinks intake in elderly care home residents physically and cognitively able to
complete it. It may be useful for researchers, care staff and practitioners needing to monitor drinks intake of

elderly people, to help them avoid dehydration.
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Introduction

Water-loss dehydration, due to inadequate fluid intake, is
common in long-term care (1, 2), and associated with doubled
risk of 4-year disability and a 40% increase in 8-year mortality
in US elders (3). In the UK, the Dehydration Recognition In
our Elders (DRIE) study (4) found that 20% of care home
residents were dehydrated (serum osmolality >300 mOsm/
kg) (5). A prospective US study reported 31% of nursing
home residents to be dehydrated at some point over six
months (6) and a US cross-sectional study found that 98% of
residents consumed less than 1.5L/day (1). Limitations such
as disability, impaired cognition, reduced swallowing capacity
and fear of incontinence increase the risk of low fluid intake (7)
(8). Monitoring drinks intake in elderly care home residents
could help identify those at risk of dehydration, facilitating
appropriate interventions (7).

Fluid balance charts (a record of fluid intake and output)
or drinks intake charts (record of drinks only) may be used
by hospital and care staff to document fluid or drinks intake.
Several studies have reported inaccuracies of such charts,
especially in residential homes (1)(9)(10). In one study,
one-third of residents whose fluid intake placed them at risk
of dehydration were not identified (1). There is a need to
ensure accurate documentation or find alternative methods of
monitoring drinks intake.

Our aim was to assess the accuracy of a drinks self-recording
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tool (Drinks Diary) for use by elderly people living in care
homes and to compare its results with researcher observation as
the reference standard. We also compared Drinks Diary results
with staff-completed drinks intake charts when available.

Methods

The Fluid Intake Study in the Elderly (FISE) was a partner-
study of DRIE. The Drinks Diary was developed following
several rounds of piloting and modifications of earlier versions
with older people living in the community, the researchers’
family members and a DRIE Resident Advisory Group, until
there were no further suggestions to address. Criteria for its
development were that it be easily understood and completed
with minimal writing. The Drinks Diary (with instructions for
calculating volume of drinks consumed, and adequacy of drinks
intake) is freely available to download (from http://www.
uea.ac.uk/medicine/research/research-evidence-studies/drinks-
diary). The Faculty of Medicine and Health Sciences Research
Ethics Committee, University of East Anglia (2012/2013-47,
April 2013) provided ethical approval.

Study Participants

Care home residents aged =65 years in Norfolk (UK), who
had provided their own informed consent for DRIE and had a
Mini Mental State Examination (MMSE, which scores from
0 to 30, with higher scores indicating better cognition (11))
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score =20 were eligible. DRIE participants did not have renal
or congestive cardiac failure (according to care staff), and
were not receiving palliative care. Further written informed
consent was obtained from all FISE participants, and included
permission to access data on age, weight, height, cognitive
ability, mobility, self-care and functional status (part of the
Barthel Index (12)) and quality of life (EuroQol [5D 3L] (13))
collected for DRIE.

Assessment of Drinks Intake by the Drinks Diary and
Direct Observation

Each FISE participant completed the Drinks Diary for 24
hours (one day), noting for each drink the time of drinking,
what was drunk, cup type and proportion drunk. To complete
the Drinks Diary, participants were instructed to start at 10pm
one day and finish at 10pm the next day. Each time a drink was
taken (alone, with food or with pills), they would write in the
name of the drink, tick the type of mug, cup or glass used, and
tick the picture that showed how much they drank (a little, half,
a lot or all). An example showed someone taking half a small
glass of milk with their pills.

The researcher spent time explaining how to complete
the Drinks Diary, including having a drink with the resident
and asking them to complete a copy of the Drinks Diary
appropriately for that drink. She provided a lightweight clip
board and a large grip pen to aid the completion.

During the same 24 hours a researcher directly and
continuously observed drinks intake (one observer for each
participant), weighing (Electronic Kitchen Scale made by
WeiHeng Electronic Scale Ltd. Model: WH-BOS. Range 0.1g-
1kg) and recording vessel and drink offered to and returned by
residents during waking hours (6am to 10pm). Participants
and night staff were asked about any drinks taken from 10pm
to 6am. All drinks served at meal and non-meal times (water,
flavoured water, milk, flavoured milk, fruit juice, squashes,
tea, coffee, drinking chocolate, wine, beer, spirits, liquid
supplements and drinks given with medications) were recorded.
Participants and staff were fully informed that we were
assessing how well the Drinks Diary assessed drinks intake.

Total volume of drinks consumed as assessed using the
Drinks Diary was calculated by a researcher not involved in
(and blinded to) the observation, based on the information
provided on the diary. They assumed that ‘a little’ represented
one-quarter of the capacity of the type of glass, mug or cup,
‘half” was half, ‘most’ was three-quarters and ‘all’ represented
100% consumption (this was based on the underlying
assumptions in setting up the diary and due to the scale of the
study was not tested before the Drinks Diary was formally
assessed). When proportions drunk were not indicated, the
researcher assumed all was consumed. Staff members were
asked to complete the care homes’ own fluid intake chart for
the included participant during the same 24 hours. The Drinks
Diary and fluid intake charts were measured in ml/24 hours (we
assumed 1g=1ml for all drinks).

Statistical analysis

Data were analysed using SPSS, version 18 and normality
evaluated (Shapiro-Wilk test) (14). Pearson’s correlation
coefficient and Bland-Altman regression were used to assess
association between Drinks Diary and direct observation
intakes, p-values were two-tailed (15)(16). Pearson’s
correlation coefficient was used to assess the association
between the staff assessments using the homes’ fluid intake
charts and the corresponding direct observation. Participants’
observed fluid intakes were compared with European Food
Safety Authority’s (EFSA’s) recommendation of 1.6L/day of
drinks for women and 2.0L/day for men (based on EFSA’s
assumption that beverages contribute 80% of fluid intake (17))
and the Institute of Medicine’s (IOM’s) (18) recommendation
for adequate drinks intake of 2.2L/day for women and 3.0L/day
for men.

Results

Recruitment of Participants

Sixty two DRIE participants lived in care homes where FISE
was carried out, but 30 were not approached due to stroke or
Parkinson’s disease (limiting writing, 3 participants), blindness,
(1 participant), low MMSE (5 participants), being very ill (6
participants), hospital admission (1 participant), having had
consultee consent for DRIE, rather than providing their own
informed consent (7 participants), moved from the care home
(3 participants) or died between their participation in DRIE
and recruitment for the FISE study (4 participants). Ten of the
32 participants approached declined to take part (four did not
feel well enough, four were not interested, one was illiterate,
one did not provide a reason). Twenty two care home residents
consented, and all completed the Drinks Diary (although
four had one or more problems completing their diaries: one
failed to indicate amount drunk on one occasion, two failed to
indicate type of vessel on one occasion each and one participant
(MMSE score of 22) did not indicate proportions drunk at all).
Eight fluid charts were returned by care home staff, two were
non-quantitative.

Participant Characteristics

Participants were aged 68 to 100 years, 16 of the 22 were
female, two were underweight (BMI <18.5), two were obese
(BMI=30) (Table 1). MMSE scores ranged from 13 to 30, 10
participants had normal cognitive function (MMSE Score =27)
(11) and two had an MMSE score <20 (wrongly included due
to blinding, however, they both completed the Drinks Diary
well and are included in analyses) .

Comparing the Drinks Diary with Direct Observation

Drinks Diary mean drinks intake was 1989g/day (SD 758),
compared to 1826g/day (SD 721, both normally distributed)
by direct observation, mean difference -163 g/day, 95% CI:
-342,16, p=0.073. In sensitivity analysis (excluding two
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Table 1
Baseline characteristics of the participants

Participants’ID  MMSE Score# Age (years) BMI Kg/m2 Barthel Index Score* Mobility = Continence  Toilet use  Usual Activities
F6 13 78 313 95 2 2 2 1
F7 14 73 24.6 95 2 2 2 1
F4 20 86 24.1 75 2 2 2 1
M2 22 87 16.5 75 2 2 2 2
F15 22 100 279 85 2 1 2 2
F16 23 78 29.6 30 0 0 1 3
F10 24 86 24.0 45 1 1 1 3
F8 25 68 28.8 100 2 2 2 1
M5 25 89 26.5 80 2 2 2 1
M6 25 93 20.1 55 1 1 1 1
F13 25 90 17.7 85 2 2 2 3
M4 26 71 314 10 0 0 0 1
F5 27 93 21.7 95 2 2 2 1
M3 27 83 19.1 95 2 2 2 1
F9 27 93 220 90 2 2 2 2
F14 27 92 235 85 2 2 2 1
F3 28 99 248 90 2 2 2 2
F11 28 90 219 95 2 2 2 2
F12 28 86 292 95 2 2 2 1
F2 29 83 243 75 2 1 2 2
M1 29 93 27.5 100 2 2 2 1
F1 30 94 19.7 95 2 1 2 1
Mean = SD 247 +4.3 86.6+8.6 24.4+43 793 +239

Note: F= female; M= male; *Barthel Index Score measures a person’s daily functioning, specifically the activities of daily living and mobility. The items include feeding, moving from
wheelchair to bed and return, grooming, transferring to and from a toilet, bathing, walking on level surface, going up and down stairs, dressing, continence of bowels and bladder. The
score for each of the items are summed to create a total score of 100. The higher the score the more “independent” the person; ¢ #Mini Mental State Examination: provides measures of
orientation, registration (immediate memory), short-term memory (but not long-term memory) as well as language functioning. <10 severe impairment; 10-20 moderate; 21-24 mild;
25-30 normal; * Note: mobility: 0 — immobile, 1- walks with the help of one person, 2- independent;  Continence: 0- incontinent; 1-occassional accident; 2- continent; ® Toilet use:
1-dependent; 2- needs help but can do something themselves; 3- independent; ® Usual activities: 1- no problems; 2- some problems; 3- unable

participants with MMSE <20) mean difference was -184 g/day,
95% CI: -12,380, p=0.065.

The Pearson correlation coefficient between direct
observation and Drinks Diary indicated good reliability
(r=0.851, p<0.001, or excluding those with MMSE <20
r=0.844, p<0.001) and based on Bland-Altman’s regression
analysis, most differences were within 2 standard deviations
(there was one outlier, see Figure 1). By contrast, the Pearson
correlation coefficient between direct observation and
the staffs’ fluid intake chart was low (r= 0.122, p=0.818).
Sixteen participants overestimated drinks intake using the
Drinks Diary, compared to direct observation, while six under-
estimated. Overestimation was mainly due to participants
indicating greater proportions of drinks consumed than direct
observation while underestimation was due to whole drinks
being missed in the Drinks Diary.

The Drinks Diary classified 19 of 22 participants correctly

as meeting or not meeting EFSA recommendations (17) (Table
2). The three incorrectly classified had overestimated their
drinks intake using the Drinks Diary. For one participant
amounts drunk were not reported, so the assessor assumed
all was drunk (the estimate would have been improved if the
assessor assumed’ half” rather than ‘all’ was drunk where no
proportion was given). For the others, overestimation in Drinks
Diaries was due to participants’ perception of proportions
consumed. Similarly, the Drinks Diary classified 19 of 22
participants correctly as meeting or not meeting the IOM
recommended intakes. The three who were not correctly
classified had overestimated their drinks intake (Table 2).

Comparing Staff completed drinks intake chart with Direct
Observation

Although we requested fluid intake charts be completed
by care home staff for all twenty two participants, only



J Nutr Health Aging

ASSESSMENT OF A DRINKS DIARY FOR USE BY THE ELDERLY

Table 2
Drinks intake as assessed by the three different methods, plus the European and US drinks intake standards

Participants’ ID Correctly Drinks intake by Drinks intake by Difference Staff assessment  EFSA standard IOM standard
completed the  the Drinks Diary  direct observa-  between Drinks  of drinks intake ml/day ml/day
Drinks Diary ml/24hrs tion ml/24 hrs  Diary and Direct by fluid intake
observation chart (ml/24 hrs)
(ml/24 hrs)
F6 Yes 1163 1159%A -4 NR 1600 2200
F7 Yes 1444 1536%A 92 NR 1600 2200
F4 Yes 1397.5 1097%A -300.5 NR 1600 2200
M2 Partly, type of 2754 1254%A -1500 NR 2000 3000
vessel indicated,
but amount drunk
not indicated
at all
F15 Yes 2048 2049 1 NR 1600 2200
F16 Yes 982.5 1101#A 118.5 NR 1600 2200
F10 Mostly, type 1742.5 1715~ -27.5 NR 1600 2200
of vessel not
indicated on one
occasion
F8 Mostly, amount 2346 1513%A -833 NR 1600 2200
drunk not
indicated on two
occasions
M5 Yes 2868 2698 -170 NR 2000 3000
M6 Yes 917 810%*A -107 NR 2000 3000
F13 Yes 1103.25 1033%A -70.25 1325 1600 2200
M4 Yes 2021.75 1970%A -51.25 2210 2000 3000
F5 yes 1877.5 16007 -277.5 NR 1600 2200
M3 Mostly, type 3154.5 28254 -329.5 1400 2000 3000
of vessel not
indicated on one
occasion
F9 Yes 1638.25 18877 248.75 860 1600 2200
F14 Yes 1355.75 1393%A 37.25 NR 1600 2200
F3 Yes 1737.5 16014 -136.5 NR 1600 2200
F11 Yes 1987 19427 -45 612 1600 2200
F12 Yes 1729 172147 -8 762 1600 2200
F2 Yes 2957.5 3403 4455 NR 1600 2200
M1 Yes 3315 26457 -670 NR 2000 3000
F1 Yes 32175 3218 0.5 NR 1600 2200
Mean + SD 1989.0+ 757.8 18259+ 721.3 -163.1+ 404.6 1194.8+ 588.0

Note: NR-Drinks intake chart not returned; EFSA: men-2000ml/day’; women-1600ml/day (based on EFSA’s assumption that beverages contribute 80% of fluid intake). Participants M2,
M4 and F8 were misclassified by the Drinks Diary; IOM: men-3000ml/day; women-2200ml/day. Participants M1, M4 and F8 were misclassified by the Drinks Diary; *Not drinking

enough by EFSA standard; ANot drinking enough by IOM standard

eight were returned. Of these six were quantitative while
the other two were reported in non-quantitative ways such
as ‘two cups of tea’, so could not be included in analyses.
The mean difference between direct observation and the
staff-completed fluid chart was 702g/day (p=0.076, with low
correlation r=0.122, p=0.818). Four of the six quantitative

fluid intake charts underestimated intake, sometimes because
staff stopped recording several hours before the last drink and
sometimes because drinks were only recorded at meal and
tea trolley times. In all cases, staff recorded how much drink
residents were given, not how much they drank. The staff-
completed fluid intake chart correctly classified only one of six
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participants as meeting/not meeting the EFSA guidelines, but
was correct for all six for IOM guidance (as the IOM guidance
is high, all drinks intakes fell below it, data not presented).

Figure 1
Bland Altman plot comparing drinks intake as assessed by the
Drinks Diary and by direct observation, g/day
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Discussion

This pilot study found that drinks intake assessed
by resident-completed Drinks Diary was highly correlated
with direct observation (the reference method) over
24 hours. Although burdensome for both researchers and
participants, direct observation is the gold standard for dietary
assessment(19). The Drinks Diary provided a useful estimation
of drinks intake in more able elderly people residing in care
homes. These more able residents have been found to be at high
risk of dehydration as they appear independent, so staff assume
they do not require help or encouragement with drinking (20)
(21).

This is the first study to ask care home residents to document
their drinks intake using a drinks specific tool so there are few
study comparisons. Despite the limitations of small sample
size, assessment of drinks intake rather than total fluid intake,
and only one 24-hour record per participant (although it is
likely that accurate drinks intake assessment would require
several days of observation), this study indicates that most
care home residents able and willing to write (many could not
take part due to cognitive or physical disabilities) completed
the Drinks Diary successfully. The Drinks Diary, completed
by care home residents correlated well with observed, weighed
drinks intakes. We assumed that 1g of drink was equivalent to
Iml. While this is only true of water the error was considered to
be minimal.

Drinks Diaries completed by care home residents performed
better than staff-completed drinks intake charts, further
confirming the inaccuracies of staff records (22). Poor fluid
balance management and record keeping in residential care
have been identified by previous researchers, with causes such

as high staff turnover, lack of training and time, delays between
time of drinking and recording, and not recording unconsumed
drinks (1) (23),(24). While one day is not sufficient to reliably
estimate drinks intake, we were unable to conduct this small
pilot study over a longer period due to resource limitations.
The Drinks Diary needs further assessment and possibly
development before it is used in routine practice, but provides a
good starting point for further research in a variety of contexts.

The Drinks Diary may be a tool that will help draw care
home residents attention to the amount that they drink,
helping to combat dehydration. It may also prove useful for
researchers, care staff and practitioners interested in measuring
the drinks intake of elderly people.
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