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Qualifying thirst distress in 
the acute hospital setting – 
validation of a patient-reported 
outcome measure
Abstract
Objective: This study aims to examine validity and sensitivity of two visual 
analogue scales (VASs), measuring thirst intensity and thirst distress, and 
compare them with a validated thirst discomfort scale (TDS).

Methods: This is a non-interventional, prospective and cross-sectional study. 
Researchers recruited 161 patients from an acute surgical hospital, who 
were identified at time of interaction as fasting. Data was collected using a 
questionnaire, which included the TDS. Criterion validity and construct validity 
was tested for the two VASs. Sensitivity was assessed based on the amount of 
time fasting from solid foods or fluids.

Results: Results showed the VAS for thirst intensity, the VAS for thirst distress 
and the average of the VAS scores correlated with the TDS (ρ=0.66, 0.81 and  
0.72  respectively, all p<0.001). 

Conclusions: Our findings suggest that the VAS is a valid and sensitive patient-
reported outcome measure for thirst distress in fasting patients.

Keywords: fasting, thirst distress, thirst discomfort scale, visual analogue scale.

Background
Fasting is often required before 
investigations and procedures 
needing sedation or anesthesia1. 
There is strong (Level A) evidence 
to support reduced fasting times, 
allowing the safe consumption of 
solids up to six hours, and clear 
fluids up to two hours prior to a 
procedure requiring anaesthesia1. 
These recommendations have been 
adopted within local governing 
organisations2 but implementation 
into clinical practice has been slow. 
The prevalence of prolonged fasting, 
beyond six hours for solids and two 
hours for fluids, remains high within 
the hospital setting3. It has been 
identified that complex historical, 
cultural and systemic barriers 
within the hospital system are the 
main obstacles to implementing 
evidence-based  fasting practices. 

A medical system where junior 
doctors and nurses feel unable to 
challenge surgeon instructions and 
where there is lack of connectivity 
between surgical, ward and diet 
ordering systems as well as a 
tradition of ‘fasting from midnight’ 
means that the majority of patients 
will be asked to fast for prolonged 
periods4. Similarly, repeated and 
extended fasting is experienced 
when procedures are rescheduled 
or cancelled3,5,6. Current data shows 
fasting for longer than recommended 
times not only leads to physiological 
discomfort, such as thirst, dry mouth 
and dehydration, but also impacts a 
patient’s psychological status 
causing irritability and anxiety6-8. 
Previous qualitative research has 
shown high levels of distress in 
patients fasted for extended periods 
of time. This is likely due to the 
physiological response but also due 
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to the emotional significance of food 
and a consequent lack of autonomy8. 
The hospital system leaves patients 
with little internal control, where 
food is often seen as one of the few 
aspects of care over which patients 
and families have control. This 
relationship with food is significant 
as food and feeding is symbolic of 
caregiving and return to health8. 

Moreover, the detrimental changes 
in physiological function due to 
prolonged fasting can be seen within 
24 hours through increased insulin 
resistance and reduced muscle 
function9. Extended or repeated 
fasting can further lead to hospital-
acquired malnutrition10. The catabolic 
sequelae related to malnutrition 
negatively impact risk of infection11, 
complications rates12 and length 
of stay13 while overall malnutrition 
increases the risk of mortality13.

Thirst is a common subjective 
symptom among fasting patients 
driven by physiological responses to 
hypovolaemia14. Thirst is exacerbated 
by extended peri-procedural fasting 
together with increased anxiety 
about the upcoming procedure15,16. 
The presence of thirst has been 
shown to have a negative impact on 
quality of life17 and may detract from 
the patient’s experience. Previous 
qualitative research indicates 
that fasted participants describe 
overwhelming thirst and dry mouth 
as the most difficult aspect of 
fasting8. As such, it is important to be 
able to measure thirst to assess the 
level of fasting-related distress and 
implement management strategies 
to reduce thirst-related distress. 
This can be done by using a valid 
patient-reported outcome measure 
(PROM). PROMs provide the patient’s 
perspective by recording feedback 
directly without input from other 
health professionals18 19. Health care 
systems are beginning to recognise 
the importance of patient-reported 
outcomes as a measure of quality of 

care and an integral part of clinical 
governance20.

One research team from Brazil 
developed and validated a thirst 
discomfort scale (TDS) determining 
perioperative thirst discomfort based 
on a sample of 70 patients15. The TDS 
involves quantifying seven aspects 
of thirst on a three-point Likert 
scale (Table 1). It has been used to 
measure change in thirst discomfort 
following implementation of 
interventions aimed to reduce thirst 
in heart failure21 and haemodialysis22 
populations. This tool is useful 
within research but may have limited 
use in a busy hospital setting as 
a part of usual care. The length 
of the questionnaire can make 
data collection and analysis time 
consuming in the clinical setting 
and may be seen as a perceived 
barrier to implementing it as a part 
of a pre-operative assessment tool. 
Another study by Puntillo et al.16 
also measured thirst intensity and 
distress in a randomised study 
assessing the impact of interventions 
to improve mouth dryness and 
distress in intensive care patients 
undergoing procedures. Puntillo 
et al.16 used two visual analogue 
scales (VASs) measuring intensity 
and distress related to thirst prior 
to fasting for procedures and post-
randomisation based on intervention 
versus control16. While the VAS has 
been validated to measure different 
outcomes including quality of life23 
and pain24, specific use of VASs for 
thirst intensity and thirst distress has 
not been validated. 

Aim
The aim of the current study is to 
investigate the criterion validity, 
construct validity and sensitivity of 
the two VAS questions relating to 
thirst intensity and thirst distress 
(as shown in Table 1) in a cohort 
of fasting adult inpatients at a 
quaternary referral hospital in Sydney, 

Australia, and validate it against the 
already validated TDS.

It is hypothesised that the two VAS 
questions will correlate with the 
TDS; that the two VAS questions 
will correlate with each other; and 
that fasting-related distress will be 
proportional to the length of time 
spent fasting. 

Methods
Study design
The study is a non-interventional 
prospective cross-sectional study 
applied to a random sample of adult 
inpatients required to fast. The study 
was conducted within a quaternary 
hospital in Sydney, Australia, across 
surgical and non-surgical wards 
during a six-week period from 
August to October 2019. The study 
was approved by the Ethics Review 
Committee of Sydney Local Health 
District, Royal Prince Alfred Hospital 
(Protocol Number X19-0158).

Participants
Patients were deemed eligible for 
inclusion if they met the following 
inclusion criteria: more than 18 years 
old, fasting at the time of interaction 
and able to communicate in English. 
Patients were excluded if there was 
a history of dementia, cognitive 
impairment or unconsciousness, 
contact/isolation precautions, clinical 
instability, a diagnosed eating 
disorder or implemented nutritional 
support. 

Initial study recruitment was 
undertaken by the dietitian or 
dietitian assistant seeing the 
patient during routine malnutrition 
screening and/or screening for 
potential implementation of nutrition 
interventions. Where patients were 
happy to be involved, one member of 
the research team (LY) approached 
the patient for written consent. 
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Data collection 
The questionnaire consisted of 
eleven questions. Two questions 
asked patients how long they had 
been fasting from solids and fluids, 
seven questions were directly from 
the TDS validated tool15, and the 
two VAS questions assessed the 
thirst intensity and thirst distress 
levels. Additional information was 
collected by the recruiting research 
team member (LY), noting if the 
patient was receiving intravenous 
(IV) fluids at the time of the visit.
No demographic, disease-related or
procedure-related information was
collected and all data was non-
identifiable.

Measurements 
The length of fasting time was 
reported in hours. The seven items 
of the TDS were rated on a three-
point Likert scale, ranging from 
‘not bothered’ (score of 0) to ‘very 
bothered’ (score of 2). The total 
score ranged from 0 to 14, with 
higher scores indicating a more 
intense thirst-related discomfort as 
per the validated tool15. For the VAS 
questions, patients were asked to 
rate their level of thirst intensity and 

level of distress related to their thirst 
on a scale where the left end (0 cm) 
indicated no thirst at all and the right 
end (10 cm) indicated worst possible 
thirst. The VAS scores were reported 
as the thirst intensity score and the 
thirst distress score; an average VAS 
score, which was the average of the 
thirst intensity and the thirst distress 
scores, was also calculated. 

Data analysis
All data were entered directly into 
RedCap and assessed using SPSS 
(version 25, SPSS Inc., Chicago, Illinois, 
USA). The Kolmogorov–Smirnov test 
was used to assess normality of data; 
variables that didn’t follow a normal 
distribution were demonstrated as 
median with interquartile range (IQR).

Criterion validity of the two VASs 
was measured by calculating the 
Spearman correlation coefficient (ρ) 
for the thirst intensity score and the 
TDS total score, the ρ for the thirst 
distress score and the TDS total 
score, and the ρ for the average VAS 
score and the TDS total score. In 
terms of construct validity, Spearman 
correlation was used again to assess 
the relationship between the two VAS 
questions: thirst intensity and thirst 
distress.

To test sensitivity, participants were 
separated into four groups based 
on quartiles of solid-fasting time 
and another four groups based 
on quartiles of fluid-fasting time. 
Comparisons of raw data were made 
across the four quartiles for both 
solid-fasting and fluid-fasting groups 
using the Kruskal-Wallis test, and two 
quartiles using the Mann-Whitney 
U. The Spearman’s correlation was
used to determine the relationship
between fasting time and the TDS
total score, the thirst intensity score,
the thirst distress score and average
VAS score. Additionally, a Mann-
Whitney U test was used to test the
differences in scores and the length
of fasting time between patients with
or without IV fluids. A p-value of <0.05
was considered as significant.

Results 
Sample characteristics
The study included 161 participants, 
with the majority of patients coming 
from the surgical wards. The median 
(and IQR) time fasting for solids 
and clear fluid were 16 (12) and 10 
(13) hours, respectively. A total of 88
(54.66%) participants were receiving
IV fluids.

Table 1: Thirst distress scale (TDS) and visual analogue score (VAS) questions

Tool Aspect to be quantified / questions Ranking scale

Thirst distress scale (TDS) 1. My mouth is dry
2. My lips are dry
3. My tongue is thick
4. My saliva is thick
5. My throat is dry
6. I have a bad taste in my mouth
7. I want to drink water

0 = not bothered 
1 = slightly bothered
2 = very bothered

Visual analogue scales (VASs) How intense is your thirst at the 
moment?

0–10 where 0 means not thirsty at all 
and 10 means intense thirst.

How distressing (or bothersome) is your 
thirst is at the moment?

0–10 where 0 means not distressed at all 
and 10 means extreme distress.
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Criterion validity
Median (IQR) scores from the TDS 
and the VAS questions for all patients 
are displayed in Table 2. The scores 
generated from the TDS were used 
as the reference to assess the 
criterion validity of the VAS. A strong 
positive, significant correlation was 
found between the VAS measuring 
thirst intensity and the TDS (ρ=0.66, 
p<0.001), between the VAS measuring 
thirst distress and the TDS (ρ=0.71, 
p<0.001), and between the average 
VAS and the TDS (ρ=0.72, p<0.001).

Construct validity 
In terms of construct validity, a 
very strong positive and significant 
correlation was registered between 
the two VAS questions (ρ=0.84, 
p<0.001). Patients with a greater thirst 
intensity score had a significantly 
higher thirst distress score.

Sensitivity 
In order to investigate the sensitivity 
of the VAS questions and compare 
it with the TDS, patients were 
classified into four groups according 

to their reported hours of fasting 
from solid foods and another four 
groups according to their reported 
hours of fasting from fluids. The 
fasting from solids groups (and 
the number of hours fasting) were: 
Group 1 (<12 hours), Group 2 (12–15.5 
hours), Group 3 (16–23 hours), Group 4 
(> 23 hours). The fasting from liquids 
groups (and the number of hours 
fasting) were: Group A (< 2 hours), 
Group B (2–9.5 hours), Group C 
(10–14.5 hours), Group D (> 14.5 
hours). Timeframes were determined 
to provide about equal numbers of 
participants in each of the groups. 
The median scores of the TDS, the 
thirst intensity VAS, the thirst distress 
VAS and the average VAS of patients 
in solid-fasting groups and fluid-
fasting groups are displayed in Table 
2 and Table 3, respectively. 

The median TDS total score, the 
median VAS scores for thirst intensity 
and thirst distress and the average 
VAS score significantly correlated 
with the amount of time patients 
were fasting from solids (ρ=0.331, 
0.421, 0.390 and 0.422, respectively, 
all p<0.001). The Kruskal-Wallis test 
indicated that the scores for all the 

solid-fasting groups were significantly 
different (all p<0.001). As shown in 
Table 2, patients with shorter solid-
fasting times had overall lower scores 
in the TDS, the VAS for thirst intensity 
and the average VAS compared to 
groups with longer solid-fasting 
time. Patients in Group 4 fasting for 
more than 23 hours were found to 
score significantly higher in all scores 
than patients in Group 1 who fasted 
for less than 16 hours (p<0.001). 
Statistical significance was also 
observed in all scores between Group 
2 and Group 4 (p<0.001). 

For groups that were categorised 
based on the time fasting from fluids, 
the length of fast was significantly 
correlated with the thirst intensity 
score and the average VAS score 
(ρ=0.158 and 0.173, respectively, 
both p<0.05). However, there was 
no significant statistical difference 
between the four groups in all the 
scores (TDS ρ =0.058, intensity VAS 
ρ=0.144, distress VAS ρ=0.181; average 
VAS ρ =0.176), although a trend was 
observed for higher thirst distress 
with increasing fasting time (see 
Table 3). Apart from the thirst distress 
score, group A had higher median 

Table 2: Median scores and statistical analysis of the differences in scores of the thirst discomfort scale (TDS) and the 
visual analogue scales (VASs) in solid-fasting groups

Group 1
(n=39)

Group 2
(n=40)

Group 3
(n=37)

Group 4
(n=45)

Total
(n=161)

TDS total score 3.00 (8.00) 4.00 (5.00) 6.00 (7.00) 9.00 (6.00) 6.00 (7.00) 

Significant difference with Group 4 Group 4

Thirst intensity VAS score 4.00 (3.90) 4.60 (5.10) 6.00 (3.60) 6.40 (3.20) 5.00 (4.20)

Significant difference with Group 3
Group 4

Group 3
Group 4

Thirst distress VAS score 3.00 (5.00) 2.65 (4.60) 5.00 (3.80) 7.00 (4.70) 4.50 (5.30)

Significant difference with Group 3
Group 4

Group 3
Group 4 Group 4

Average VAS score 3.50 (4.00) 3.68 (4.69) 5.00 (2.88) 7.00 (4.00) 5.00 (4.88)

Significant difference with Group 3
Group 4

Group 3
Group 4
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scores than group B (seeTable 3). On 
the other hand, although group A 
patients had lower median scores for 
the TDS, the thirst intensity VAS, the 
thirst distress VAS and average VAS 
(7.00, 5.00, 3.10 and 4.10, respectively) 
than those for patients in group D 
(8.00, 5.43, 6.20 and 5.00, respectively), 
no significant differences were found 
between these two groups for all the 
scores (p=0.541, 0.125, 0.150 and 0.135, 
respectively). Instead, a significant 
difference was observed between 
Group B and Group D for all VAS 
scores, and between Group C and 
Group D for the TDS total score. 

IV fluid therapy 
The 161 patients in the study were 
also classified into two groups 
according to whether or not they 
received IV fluid therapy. Median 
fasting time and median scores of 
all measurements broken down by IV 
fluid status are presented in Table 4. 
The Mann-Whiney U test indicated 
significant differences in time spent 
fasting and all scores between the 
two groups; however, this result 
was weaker for the TDS total score. 
Overall, patients receiving IV fluids 
had longer median fasting time and 
higher scores in the TDS and the VAS 
questions.

Discussion 
To our knowledge, this is the first 
study validating a VAS for thirst 
intensity and thirst distress from 
a patient’s perspective. This study 
demonstrates that the two VASs had 
acceptable criterion and construct 
validity in evaluating thirst intensity 
and thirst distress and were 
comparable to the TDS. Results show 
that the VAS questions were sensitive 
enough to detect thirst intensity and 
thirst distress dependent on the 
amount of time fasting from solid 
food. However, this finding didn’t 
apply to the same cohort of patients 

Table 3: Median scores and statistical analysis of the differences in scores of the thirst discomfort scale (TDS) and the 
visual analogue scales (VASs) in fluid-fasting groups

Group A
(n=35)

Group B
(n=39)

Group C
(n=45)

Group D
(n=42)

Total
(n=161)

TDS total score 7.00 (7.00) 5.00 (7.00) 4.00 (7.00) 8.00 (6.00) 6.00 (7.00)

Significant difference with Group D

Thirst intensity VAS score 5.00 (5.00) 4.90 (3.70) 5.90 (4.20) 6.20 (3.10) 5.00 (4.2)

Significant difference with Group D

Thirst distress VAS score 3.10 (5.30) 4.00 (5.50) 5.00 (4.60) 5.00 (4.40) 4.50 (5.3)

Significant difference with Group D

Average VAS score 4.10 (5.25) 3.50 (3.85) 5.00 (4.13) 5.43 (3.61) 4.88)

Significant difference with Group D

Table 4: Median values and statistical analysis of the differences in solid and fluid fasting times and scores of the 
thirst discomfort scale (TDS) and the visual analogue scales (VASs) according to IV fluid status

IV fluids status
With IV fluids

(n=73)
Without IV fluids 

(n=88)
Total

(n=161) P*

Time spent on fasting from solid food 23.00 (44.75) 14.00 (9.00) 16.00 (12.00) P < 0.001

Time spent on fasting from fluids 12.50 (16.00) 6.50 (11.00) 10.00 (13.00) P < 0.01

TDS total score 7.00 (6.00) 5.00 (7.00) 6.00 (7.00) P < 0.05

Thirst intensity VAS score 6.00 (3.90) 5.00 (4.90) 5.00 (4.2) P < 0.01

Thirst distress VAS score 5.00 (5.50) 3.85 (5.00) 4.50 (5.3) P < 0.01

Average VAS score 5.00 (4.32) 4.58 (4.50) 5.00 (4.88) P < 0.01

*Differences between with and without IV fluids were assessed using the nonparametric Mann-Whitney U test
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when assessed against the amount of 
time fasting from fluids.

Hence, the criterion validity of the 
two VAS questions was supported 
by their positive and significant 
correlations with the validated TDS. 
In terms of construct validity, as 
hypothesised, the thirst distress VAS 
showed strong significant correlation 
with the thirst intensity VAS. Like 
previous studies this demonstrates 
that as thirst intensity increases so 
does thirst distress22,25,26. The two VAS 
questions yielded acceptable levels 
of construct validity in this patient 
population.

In terms of sensitivity, the VAS 
questions have been shown to 
perform better than the TDS in 
groups categorised according to the 
length of time fasting from solids. 
Similar to data reported by Tosun 
et al.27 scores for thirst intensity and 
thirst distress were associated with 
the amount of time spent fasting 
from solids. As such, patients’ thirst 
intensity and thirst distress levels 
increased with increased length of 
fasting. Despite both tools showing 
acceptable sensitivity in solid-fasting, 
there was no demonstrable score 
differences between fluid-fasting 
groups. One possible explanation 
for this is a degree of ambiguity 
around the question ‘When was 
the last time you had something to 
drink?’. Some patients were allowed 
to receive sips of water for comfort 
or water with medications during 
their fast and may regard this as 
‘something to drink’. This could result 
in underreporting of fluid-fasting 
times while still demonstrating thirst 
distress scores associated with a 
much longer fast. Study design to 
address this, and further patient 
education, may be useful in future 
studies in this area.

IV fluid therapy is often prescribed 
to prevent or relieve dehydration in 
fasting patients28. Patients undergoing 
IV fluid therapy demonstrated greater 

median scores in both TDS and VAS 
but were also subjected to longer 
fasting periods. This finding suggests 
that IV fluid therapy alone does not 
effectively reduce perceived thirst 
and its associated distress. Within 
our cohort this finding is potentially 
confounded by a selection bias such 
that patients receiving IV fluids were 
also undertaking longer fasts. Despite 
this, it should be considered that 
patients having shorter fasting times 
may also benefit from IV fluids to 
reduce both thirst and distress levels. 
Holte and Kehlet demonstrated 
the benefits of IV fluid therapy in 
relieving symptoms of dehydration, 
including light-headedness and 
fatigue, but found that oral fluid 
therapy is more effective in the relief 
of perceived thirst29. This suggests 
that it is important to address both 
physiological and psychological 
responses to fasting in order to 
improve patient comfort. Foremost 
should be implementation of fasting 
guidelines to allow clear fluids 
up to two hours prior to surgery, 
procedures and tests requiring 
anaesthesia. Where fasting cannot be 
prevented, thirst interventions such 
as regular mouth care, oral swabs, ice 
cubes and lip moisturiser should be 
considered together with IV hydration 
to help reduce thirst-associated 
discomfort and improve patient 
reported outcomes16. 

It has been demonstrated that there 
is a direct correlation between 
patient satisfaction and their 
perception of receiving high-quality 
care30. It has also been shown that, 
for patients, thirst and dehydration 
are the most distressing aspects of 
fasting8. Thus, it is necessary in the 
clinical setting to have the ability 
to objectively quantify levels of 
thirst intensity and thirst distress in 
fasting patients in order to improve 
their hospitalisation experience and 
quality of life. To date, the TDS has 
provided a relatively simple tool for 
thirst distress evaluation; however, 

this tool can be time consuming and 
confusing for some patients, limiting 
its use as a quick evaluation tool of 
thirst-related interventions. The VAS 
allows patients to visually represent 
their feelings more precisely on a 
linear scale, promoting objectivity31. 
Recent data describes the importance 
of identifying thirst distress to enable 
the implementation of best practice 
fasting guidelines4. The current 
study demonstrates the VASs to be 
both sensitive and specific in the 
objective measurement of thirst 
and its associated distress. This 
allows early recognition of fasting-
associated distress and has the 
ability to help practitioners prescribe 
fasting protocols in line with patient-
centred care and current guidelines. 
The ability of the VASs to provide 
rapid and accurate assessment of 
patient-reported thirst distress 
means clinical departments should 
consider implementing it into 
everyday practice to provide feedback 
on prolonged fasting and ensure 
timely thirst intervention, ultimately 
improving patient-reported outcomes.

Limitations
This study is limited by a lack of 
demographic and clinical data, which 
could contribute to sampling bias. 
As such it is difficult to comment on 
the application of these findings 
in specific cohorts. Further studies 
should seek to quantify the impact 
of confounding variables on 
patient’s fasting experience such 
as accumulated thirst distress in 
patients undergoing repeated periods 
of fasting. Similarly, implementation 
of oral thirst interventions can also 
impact distress scores by significantly 
reducing thirst-related discomfort16 

29. A controlled study to minimise the
impact of these variables is likely
to be beneficial in broadening the 
application of the VAS.
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Conclusion
The current study shows that the 
VAS is a valid and simple measure 
of thirst intensity and thirst distress, 
and sensitive in detecting a score 
difference based on fasting time. 
The VAS allows accurate and rapid 
assessment of thirst-related distress 
in fasting patients, which can be used 
to provide timely instigation of thirst 
interventions. Through the provision 
of objective data with regards to 
thirst distress, it is hoped that the 
VAS can be used in future research 
to provide insight into patient 
experience. Implementation of 
strategies to reduce fasting times to 
fit within current guidelines, should 
include patient-reported outcomes 
such as the VAS to improve patient 
care.
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