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ABSTRACT 
Introduction: Nurses and other health care professionals meet patients with 

heart failure (HF) who report they are thirsty. Thirst is described by the patients 

as a concern, and it is distressing. Currently there are no standardized procedures 

to identify patients with increased thirst or to help a patient to manage 

troublesome thirst and research in the area of thirst is scarce. In order to prevent 

and relieve troublesome thirst more knowledge is needed on how thirst is 

experienced and what factors cause increased thirst.  

Aim: The aim of this thesis was to describe the thirst experience of patients 

with HF and describe the relationship of thirst with physiological, psychological 

and situational factors. The goal was to contribute to the improvement of the care 

by identifying needs and possible approaches to prevent and relieve thirst in pa-

tients with HF. 

Methods: The studies in this thesis used a cross-sectional design (Study I) 

and prospective observational designs (II-IV). Studies include data from patients 

with HF who were admitted to the emergency department for deterioration in HF 

(I, IV) or visited an outpatient HF clinic for worsening of HF symptoms (III); 

others were patients who were following up after HF hospitalization (II), and 

patients with no HF diagnosis who sought care at the emergency department for 

other illness (I). Patients completed questionnaires on thirst intensity, thirst 

distress, HF self-care behaviour, feeling depressive and feeling anxious. Data on 

sociodemographic, clinical characteristics, pharmacological treatment and 

prescribed fluid restriction were retrieved from hospital medical records and by 

asking the patients. Data were also collected from blood, urine and saliva 

samples to measure biological markers of dehydration, HF severity and stress. 

Results: Thirst was prevalent in 1 out of 5 patients (II) and 63% of patients 

with worsening of HF symptoms experienced moderate to severe thirst distress at 

hospital admission (IV). Patients at an outpatient HF clinic who reported thirst at 
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the first visit were more often thirsty at the follow-up visits compared to patients 

who did not report thirst at the first visit (II). Thirst intensity was significantly 

higher in patients hospitalized with decompensated HF compared to patients with 

no HF (median 75 vs. 25 mm, visual analogue scale [VAS] 0-100 mm; P < 

0.001) (I). During optimization of pharmacological treatment of HF, thirst 

intensity increased in 67% of the patients. Thirst intensity increased significantly 

more in patients in the high thirst intensity group compared to patients in the low 

thirst intensity group (median +18 mm vs. -3 mm; P <  0.001) (III). Patients who 

were admitted to the hospital with high thirst distress continued to have high 

thirst distress over time (IV). A large number of patients were bothered by thirst 

and feeling dry in the mouth when they were thirsty (III, IV). Patients with a 

fluid restriction had high thirst distress over time and patients who were feeling 

depressed had high thirst intensity over time (IV). Thirst was associated with 

fluid restriction (III), a higher serum urea (II-III), and depressive symptoms (II). 

Conclusions: A considerable amount of patients with HF experiences thirst 

intensity and thirst distress. Patients who reported thirst at the first follow-up 

more often had thirst at the subsequent follow-ups. The most important factors 

related to thirst intensity or thirst distress were a fluid restriction, a higher plasma 

urea, and depressive symptoms.  Nurses should ask patients with HF if they are 

thirsty and measure the thirst intensity and thirst distress, and ask if thirst is both-

ering them. Each patient should be critically evaluated if a fluid restriction really 

is needed, if the patient might be dehydrated or needs to be treated for depres-

sion. 

 

 

Keywords: heart failure, thirst, fluid restriction, thirst intensity, thirst distress, 

thirst frequency, thirst quality, trajectory, dehydration, fluid restriction, 

depression. 
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PREFACE 

During the years that I worked as a nurse in advanced palliative home care, I took 

care of patients with severe heart failure.  The patients I met had several very 

distressing symptoms. Some of the symptoms were typical for the heart failure 

condition, such as dyspnoea and fatigue. In order to relieve these symptoms, they 

received treatment with high doses of diuretics. In addition to the diuretic treat-

ment, patients were advised to limit their fluid intake. The restriction of fluids 

was based on logical reasoning and was believed to make it easier for the heart to 

pump blood if less water were in the bloodstream. I always remember that the 

patients often complained about being thirsty.  

Since the main goal in palliative care was symptom relief, it was very diffi-

cult for me to see these patients suffer from thirst and not being able to help them 

in a proper way. I also often faced the challenge to help the patients to find ways 

how to best follow their fluid restriction, although I knew that they suffered from 

thirst, and they really would have had to drink to get relief. I searched in litera-

ture to find any advice on thirst in patients with heart failure. The only infor-

mation I found was in a book on physiology and disease, in which it was de-

scribed that patients with heart failure could have increased thirst. I could not 

find evidence based effective interventions that might help patient to relieve their 

thirst or cope with it.  

The only relief I could offer the patients was to moisten their mouth with a 

small amount of water and have them suck on ice cubes. Several years later, I got 

the opportunity to work with research. When looking for a project to complete 

my specialist education about the care of patients with heart failure, I remem-

bered the patients who were suffering with thirst, and I performed my first study 

with patients with heart failure and thirst. This was the beginning of my thesis. 
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INTRODUCTION 
Thirst is a sensation that causes a powerful behavioural drive to drink water.1 The 

thirst sensation can be so strong that the craving to drink water cannot be ig-

nored.1, 2 The function of thirst is to drink to maintain body water balance and 

survival.3 In daily practice, nurses and other health-care professionals meet pa-

tients with heart failure (HF) with increased and persistent thirst at hospitals and 

outpatient clinics.4, 5 Patients´ with HF describes thirst as a concern when they 

have a fluid restriction.6, 7 Thirst is also described to be distressing in patients 

with HF.8, 9 Thirst can negatively affect quality of life and therefore be an essen-

tial part of the patient´s suffering.4, 6, 8, 10, 11  

Patients who have HF suffer from an irreversible and progressive condition 

with periods of deterioration of HF and hospitalization.12 HF is reported to be the 

leading cause of hospitalizations in patients aged 65 years and shortens the life 

expectancy.13, 14 With such disease progression, issues about prevention and relief 

of suffering from thirst becomes especially important. The role of nursing is to 

provide individualised care and help patients to manage troublesome symptoms 

and to increase health and well-being.15-19 However, standard procedures for 

identification or risk assessment of thirst in both hospital and outpatient clinics 

are missing.  

Although troublesome thirst in patients with HF has been recognized since 

the early 1900´s,5 studies of thirst in this patient group have not been conducted 

until recently. However, the current scientific knowledge about thirst in patients 

with HF is still weak.11, 20 There are some studies about thirst in patients with HF, 

most of them examining effects of restricting fluid intake.11, 20 Thirst was a sec-

ondary outcome in all of the studies or a statement regarding thirst given by the 

HF patients in interviews.11 No studies were conducted to describe thirst experi-

ence more thoroughly or to find factors that might increase thirst in patients with 

HF. It is also important to display changes in thirst over time, considering that 
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other symptoms can change over time and that knowledge about influencing fac-

tors can be targeted for interventions.21-23  

There are several issues that need to be studied in order to increase 

knowledge about thirst in patients with HF. There is no research regarding the 

prevalence of thirst in patients with HF and the information about thirst distress 

is limited. There are studies with results about thirst intensity, but only in relation 

to fluid restriction interventions. Some statements have been made about thirst in 

interview studies, but we need more knowledge about how patients experience 

thirst. This information would give more knowledge about how thirst affects pa-

tients with HF. Furthermore, knowledge about factors that are associated with 

increased thirst in patients with HF is missing. By identifying factors that pro-

mote thirst would help when planning for an intervention to relieve thirst. More-

over, the prognostic significance of thirst is unknown. Gaining more knowledge 

about thirst, as experienced by the patients, and factors that promote thirst, would 

be valuable and be used to design an intervention to prevent and relive thirst in 

patients with HF.24  
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BACKGROUND 

Thirst 

Definition and description of thirst 

Thirst has been defined as a sensation and a symptom that is associated with a 

craving to drink.2 Others define thirst also as a sensation with dryness in the 

mouth and throat, which is associated with a desire for liquids25 or as a deep-

seated sensation or desire for water and this sensation cannot be ignored because 

it causes a powerful behavioural drive to drink water.1 For patients with renal 

failure, thirst was previously defined as a “conscious and subjective sensation of 

desiring fluids”,26 (p. 338) however there is no uniform definition of thirst. The var-

ious definitions suggest that thirst is subjective, with a feeling of dryness in the 

mouth, and associated with a desire or craving for water. Therefore, for this 

thesis the definition of thirst is a sensation associated with dryness in the mouth 

and a desire or craving for water to drink. 

Thirst has previously been measured and described in healthy persons,27 in 

patients with renal failure,28-30 terminal illness,31, 32 diabetes,33, 34 in critically ill 

patients at intensive care unit,35, 36 and in patients with HF.11, 20  Thirst has mostly 

been described in research with the sensation of intensity, 11, 26, 28, 35, 37-41 which 

refers to the strength of the thirst.37 Thirst has also been described using the 

measurement of distress,8, 9, 26, 35 which is to what degree the patient is bothered 

by thirst.37 Thirst can also be described as the frequency of thirst35, 37, 42 and as the 

quality of thirst,6, 7, 10, 36 which is how thirst is described to feel like and its asso-

ciated discomfort.37  

Thirst as a symptom 

A symptom is defined as a “perceived indicator of change in normal functioning 

as experienced by the patient”.43 (p. 3) Since the 14th century, the term “symptom” 
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has been used to refer to an individual´s manifestations of illness.44 Illness is 

described as a decline of well-being manifested as symptoms.45 A symptom 

indicates a change in normal body function or feeling.43 It can be described as 

observable only by the person and can not be objectively measured. Therefore, it 

is known only by the report of the person experiencing it.17 A sign, on the other 

hand, is an alteration that can be detected by others and measured objectively  

e.g. by biomedical disease markers.44, 46 The definitions used for thirst describe 

thirst as a symptom.1, 2, 25, 26, 43 Thirst can only be known by the person 

experiencing it and is not detectable by others. Thirst is an indicator of change in 

normal functioning and can reflect changes in the physiological functioning.47  

 

Sensations related to thirst 

There are some closely related sensations to thirst that need to be clarified. When 

being thirsty, one can sometimes, at the same time be hungry.48 But hunger is a 

different sensation, with other physiological mechanisms. Hunger is the sensation 

that promotes accomplishment of minimal energy needs.3, 49 Not eating anything, 

but still drinking, is not fatal for many weeks.48 In contrast, not to be able to 

quench thirst by drinking leads not only to intense thirst, but also to reduced 

function within days and death within a week.48 Sometimes appetite is used as a 

synonym for thirst. However, the distinction is that appetite is the sensation de-

scribed as a desire for food or to eat food due to hunger.3 Appetite is regulated by 

interaction between the digestive tract, adipose tissue and the brain.  Dry mouth 

is also often associated with thirst and sometimes even described synonymously 

with thirst.25 Dry mouth is the sensation of feeling dry in mouth.3  

 

Underlying mechanisms of thirst 

Although it is not totally clear, several causes for thirst are described, such as 

changes in body fluids, an increased sympathetic activity and pharmacological 

treatment.3, 50-52 
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Figure 1. Physiological factors influencing thirst.3, 47, 50, 52-55 
 

Changes in body fluids 

Thirst acts as a regulator of body hydration and water intake.3 In healthy persons, 

thirst is mainly triggered by the thirst centre in the brain in response to changes in 

body fluids caused by dehydration and hypovolemia (Figure 1).3 The increase of 

osmolality in blood due to dehydration is the most common stimuli for thirst 

(Figure 1).3, 47 Hypovolemia causes low blood pressure, which stimulates volume 

receptors and activates the renin-angiotensin-aldosterone system (RAAS).3 Kid-

neys release the enzyme renin, which stimulates the production of the hormone 

angiotensin II.47, 56 Angiotensin II promotes the release of aldosterone, which re-
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tains sodium and preserves water. Angiotensin II has been associated with thirst 

in animals and patients with renal failure.3, 28, 55 In elderly persons, thirst can be 

impaired due to attenuated sensitivity of receptors responding to changes in 

blood volume or reduced cerebral blood flow.57-59  Dehydration and hypovolemia 

can have an influence on the salivary flow in the mouth and be associated with 

dry mouth (Figure 1, page 13).3, 50, 52  

An increase of the body fluids stretches the walls of the heart and release 

natriuretic peptides, such as the N-terminal of the prohormone brain natriuretic 

peptide (NT-proBNP).3 NT-proBNP affects the kidneys to increase the excretion 

of salt and water. In addition, serum urea is suggested to be a marker to patient 

body fluid status as well as to neurohormonal activation.60-62 Sodium intake or 

eating salty foods can also induce thirst in healthy persons.63, 64 Several condi-

tions that alter or disturb the body fluid balance may potentially cause increased 

thirst, such as vomiting,3 bleeding,3 terminal illness,31, 32 diabetes,33, 34 renal fail-

ure,28, 41 and heart failure.11, 20  

 

Sympathetic activity 
The sympathetic stress response causes vasoconstriction of salivary glands and 

decreases salivary secretion, which can be experienced as a dry mouth (Figure 1, 

page 13).3 Dry mouth can be sensed by specific receptors detecting osmotic 

changes or friction in the mucosa, and detected by the thirst centre in the brain.53 

Receptors in the mouth can also sense changes of cold and signals the thirst cen-

tre in the brain (Figure 1, page 13).54 Gargling with cold water for 2 minutes or 

sucking on an ice-cube can alleviate thirst, but only for 15 minutes.65 This effect 

is explained by the oropharyngeal stimuli of sensory receptors in the mouth and 

throat.53  

 

Pharmacological treatment 

Anticholinergic treatment (e.g. omeprazole and atropine) and central-acting psy-

choactive agents (e.g. antidepressants, antihistamines and benzodiazepines) are 

the most common medications causing hyposalivation and thirst.51  Other phar-
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macological treatments, such as opioids, beta blockers and diuretics are also as-

sociated with thirst.20, 50, 51, 66 

 

Heart failure 

Definition and diagnosis 
HF is an irreversible and progressive condition with typical symptoms and signs 

resulting from an abnormality of cardiac structure.12 The abnormalities in HF 

lead to a failure to pump enough blood to deliver sufficient levels of oxygen to 

body tissues. The diagnosis of HF with reduced left ventricular ejection fraction 

(LVEF) therefore requires typical symptoms of HF, specific signs of HF and re-

duced LVEF (≤50%) to be satisfied.12 The neurohormonal systems RAAS and 

sympathetic nervous system are highly activated in HF and are associated with 

the development of the symptoms.12 Typical symptoms in HF are dyspnoea, an-

kle swelling and fatigue, and specific signs of HF are elevated jugular venous 

pressure, third heart sound and cardiac murmur.12 The concentration of the N-

terminal of the prohormone brain natriuretic peptide (NT-proBNP) is used to di-

agnose HF, optimize medication and used to evaluate the effects of HF treat-

ment.12 An exclusion NT-proBNP cut-off point for acute onset of HF or worsen-

ing of HF symptoms is 300 pg/ml, and for gradual onset of symptoms the cut-off 

point is 100 pg/ml. Stable HF is defined as a treated patient with symptoms and 

signs of HF, which remain unchanged for at least a month.12 Stable HF can dete-

riorate, and the patient is then described as decompensated or unstable. The most 

commonly used nomenclature, which classifies the degree of HF severity has 

been developed by the New York Heart Association (Figure 2). An increase in 

the NYHA class describes an increase in symptom severity.67  
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Figure 2. New York Heart Association classification of the degree of symptom severity 
of heart failure.67  
 

Epidemiology, aetiology, co-morbidities and prognosis 

About 26 million people worldwide have HF,68 and in Sweden the estimated 

prevalence for HF is 2.2% for both men and women.69 The prevalence increases 

with age, being 7% to 30% in patients aged 70 years and older. In Sweden the 

mean age of the patients with HF was 77±13 years (year 2010) and 90% of them 

were 60 years or older.69 Women are older than men at the HF onset (mean age 

76 vs. 70 years). The most common causes of HF are related to coronary artery 

disease, such as angina pectoris or myocardial infarction and non-ischemic dis-

eases as hypertension, arrhythmias and valve diseases.12 Co-morbidities, such as 

obstructive pulmonary disease, anaemia, diabetes, and renal failure are common 

in HF, and associated with poor prognosis.12 The estimated five-year mortality is 

between 48-65% in patients with HF after the initial diagnosis.70 In Sweden, the 

estimated one-year mortality is 24% in patients with NYHA class III and 50% in 

patients with class IV.14 
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Symptoms and health-related quality of life 

In addition to the previously reported HF symptoms patients can also experience 

other symptoms, such as dry mouth, dizziness, pain, sweats, nausea, and thirst.11, 

71-74 It has also been found that depression, which can be prevalent in between 

30% and 70% of the patients with HF, is associated with more symptoms and 

symptom distress.72, 73, 75 Symptoms are stated to be hallmarks of HF severity, but 

can also be an essential part of the patient´s distress in periods of stable HF con-

dition.45, 76  A trajectory, or in other words, the course of a symptom reflects 

changes in the symptom experience and identify important factors that are related 

to the symptom.21, 23 Symptoms in patients with HF can disappear spontaneously 

or return, but if they continue over time they can cause a feeling of distress and 

trigger hospitalization.21-23 Health-related quality of life is described as being 

poor in patients with HF.77, 78 Greater number of symptoms in patients with HF 

has been found to be associated with the decrease in quality of life.73 Symptoms 

have an impact on their daily lives and are associated with low health-related 

quality of life.12, 73, 77, 79  

 

Pharmacological and non-pharmacological treatment   

Pharmacological treatments for patients with reduced ejection fraction are rec-

ommended to consist of an angiotensin converting enzyme (ACE) (or angioten-

sin receptor blocker, ARB), a beta-blocker and a mineralcorticoid receptor antag-

onist (MRA).12 The basis for the pharmacological treatment of HF is to interrupt 

neurohumoral processes. A new promising drug, an angiotensin-neprilysin inhib-

itor, showed a better early and sustained reduction in NT-proBNP, and reduced 

worsening of HF symptoms, as well as HF hospitalization compared with an 

ACE.80 Diuretics are used to give relieve of symptoms and signs of congestion. 

Good pharmacological HF treatment can reduce hospitalizations and improve 

health-related quality of life and survival.12  

The non-pharmacological treatment is an important part of the treatment in 

patients with HF. Device therapy, such as pacemakers and implantable cardio-
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verter defibrillators, can improve the function of the heart, exercise capacity and 

symptoms.12, 81 Self-care management is part of successful HF treatment and can 

significantly impact on symptoms, functional capacity, well-being, morbidity, 

and prognosis.76, 82 HF specific self-care behaviours include activities such as tak-

ing medication as prescribed, eating a low-sodium diet, weighing every day, ex-

ercising regularly, and limiting fluid intake.76 According to guidelines and practi-

cal recommendations, patients with HF should avoid excessive fluid intake.12, 76 

A fluid restriction of 1.5-2.0 L/day may be considered in patients with severe HF 

to relieve symptoms and congestion.  

Self-care involves also symptom recognition, as well as the evaluation, 

monitoring and management of a symptom, and to contact nurse/doctor if HF 

symptoms get worse.18, 76 For patients, there can be obstacles to perform self-care, 

such as having troublesome thirst when they are restricting their fluid intake.10 

Thirst makes the fluid restriction even more difficult to follow.10, 11 Patients may 

feel guilt when they are not adhering to the recommendation and thinking about 

breaking the rules.10 Patients success in their self-care depends on motivation, 

skills, habits, and support from others.18 There is a need to help patients with HF 

to recognize, interpret and monitor symptoms and to use appropriate self-care 

management strategies for symptoms, as well as to support the patients.83    

 

Thirst in patients with heart failure 

Descriptions of thirst 

The number of studies reporting about thirst in patients with HF has increased 

during the last decade (Table 1).  Seven out of thirteen studies were randomized 

trials examining the effects of a fluid restriction.8, 38, 39, 84-87 Three studies used 

qualitative methods to describe how it is to live with HF and to explore reasons 

and motivations for compliance with HF treatment.6, 7, 10 A randomized con-

trolled trial investigated effects of a drug for HF.42 Finally, one study described 

symptoms in patients with HF at the end of life,4 and another examined the rela-
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tionship between thirst distress and quality of life (Table 1).9 The studies includ-

ed patients in all NYHA classes, and the mean age ranged from 44 to 86 years. 

The mean ejection fraction was 23% to 45%.  

 

 
Table 1. An overview of studies on thirst in patients with heart failure (continues on the 
next page). 
 
Year (ref) 
and design 

Purpose Patients Thirst  
dimension 
measurement 

Thirst outcomes 

 
20158  
Randomized 
clinical trial 
 

 
Test an educational and 
behavioural intervention 
on adherence with pre-
scribed fluid restriction 
and outcome measures   

 
N=25;  
Stable HF;  
EF 23%; 
NYHA II-IV;  
Age 44-83 years 
 

 
Distress  
6-item Thirst 
distress scale 
(score 6-30)  
 

 
The IG increased thirst distress 
between 3 to 6 months (P<0.01). 
IG: At baseline mean (SD) thirst 
distress score was 16±7, at 3-
month 15±6 and at 6-month 18±5 
CG: Baseline 15±8, 3-month 
13±8 and at 6-month 14±8 
 

201386  
Randomized 
clinical trial 

Evaluate the effect of 
fluid and salt restriction 
on NYHA class, hospi-
talization, body weight, 
oedema, quality of life, 
thirst and diuretics 

N=97;  
Stable HF;  
EF 34%/37%;  
NYHA II-III; 
Age 75 years 

Intensity  
NRS 0-10 
 

There was no difference in thirst 
intensity between the IG and CG 
after 12 weeks. 
IG: At baseline 4.2 and at 12-
weeks 4.4  
CG: At baseline 4.4 and at 12-
weeks 5.2 
 

201338  
Randomized 
controlled 
trial 

Examine outcomes after 
implementing a 1000 
ml/day fluid restriction at 
30 and 60 days after 
discharge 

N=46; Hypo-
natraemic HF;  
EF 23±12%; 
NYHA III-IV; 
Age 63 years 

Intensity  
VAS 0-100 
mm 

There was no difference between 
groups in thirst intensity at 30 and 
60-days after discharge.  
IG: median (IQR) thirst intensity 
was at 30-days 50 (36-66) and at 
60-days 40 (20-51)  
CG: at 30-days 50 (32-65) and at 
60-days 50 (13-74)  
 

201339  
Randomized 
clinical trial 

Compare the effects of a 
fluid- and sodium re-
stricted diet vs. diet with 
no such restriction on 
weight loss and clinical 
stability 

N=75; Acute 
decompensated 
HF;  
EF 26%;  
NYHA III-IV; 
Age 60 years 

Intensity  
NRS 0-10 

Thirst intensity (mean, SD) 
change: 
IG: From 4.1± 2.6 to 5.1±2.9  
CG: From 3.9±2.5 to 3.4±2.0. 
Thirst was significantly higher in 
the restricted group at study end 
 

201087  
Randomized 
clinical trial 

Study effects of fluid and 
sodium intake in HF 
patients on quality of 
life, physical capacity 
and thirst 

N=30;  
Stable HF;  
EF 34%;  
NYHA II-III; 
Age 74 years 

Intensity  
NRS 0-10 

There was no difference in thirst 
intensity between the IG and CG 
after 12 weeks 
IG: At baseline 5.4 and at 12-
weeks 4.6  
CG: At baseline 5.0 and at 12-
weeks 4.8 
 

HF, heart failure; IG, intervention group; CG, control group; VAS, visual analogue scale; NRS, numerical 
rating scale. 
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Table 1. Continued 
 
Year (ref) and 
design 

Purpose Patients Thirst dimen-
sion, measure-
ment 

Thirst outcomes 

 
20109  
Descriptive  

Identify relationships 
between fluid intake, 
thirst and quality of life 
in HF 

N=25;  
Stable HF;  
EF 23%; 
NYHA II-IV;  
Age 44-83 years 

Distress  
6-item Thirst 
distress scale 
(score 6-30) 

Moderate to severe thirst dis-
tress was reported in 46% of the 
sample. 
 
 
 

201010  
Qualitative 
descriptive 
study 

Explore reasons and 
motivations for compli-
ance with HF regimen 
and how patients manage 
these recommendations 

N=15;  
Stable HF;  
EF 39%; 
NYHA II-IV;  
Age 70 years 

Quality 
Interview 

HF patients with thirst were 
thinking about thirst the whole 
day. Patients related thirst with 
fluid restriction. They used ice-
lollies or peppermints, trying to 
relieve thirst. 
 

200885  
Randomized 
clinical trial 

Compare restrictive and 
liberal fluid prescription 
on quality of life, physi-
cal capacity, thirst and 
hospital admission 

N=65;  
Stable HF;  
EF <45%; 
NYHA I-IV;  
Age 70 years 

Intensity  
VAS 0-100 mm 

Thirst intensity was scored 51 
mm with fluid restriction and 23 
mm with liberal fluid intake 
(P<0.001). 
 
 

200884  
Randomized 
clinical trial 

Study fluid intake on 
body weight, HF symp-
toms, quality of life, 
physical capacity and 
thirst 

N=63;  
Stable HF;  
EF <45%; 
NYHA I-IV;  
Age 69 years 

Intensity  
VAS 0-100 mm 

Thirst intensity decreased by -
6% having a fluid restriction 
and -24% with liberal fluid 
intake (P<0.05). 
 
 

200742  
Randomized 
clinical trial 

Investigate the effects of 
tolvaptan in patients 
hospitalized with HF 

N=4133; HF;  
EF 40%;  
NYHA III-IV; 
Age 69 years 

Frequency 
Question, 
yes/no 

Thirst was reported as an ad-
verse event 16% of the patients 
with tolvaptan compared with 
2% with placebo (P<0.001). 
 

20077  
Qualitative 
study, phe-
nomenogr. 
approach 

Describe how persons 
with HF perceive their 
daily life 

N=17;  
Stable HF;  
NYHA III-IV;  
Age 72 years 

Quality 
Interview 

Patients described that thirst 
was enormously annoying and 
they associated thirst with fluid 
restriction. 
 
 

20066  
Qualitative 
study, phe-
nomenol.-
hermeneutic 
method 

Illuminate meaning of 
living with severe HF 

N=4;  
Severe HF;  
NYHA III-IV;  
Age 72-81 years 

Quality 
Interview 

Patients were suffering and 
struggling from thirst. They felt 
an irresistible need to drink, but 
nothing could help to slake their 
thirst. Thirst was related with 
fluid restriction and loss of body 
water when taking diuretics. 
 

20034  
Descriptive 
retrospective 

Describe symptoms in 
HF during the last 6 
months of life 

N=80; End-
stage HF; 
Age 86 years 
 
 

Frequency 
Documentation 
medical record 
 

Persistent thirst was observed 
documented in 9% of the pa-
tients’ medical record. 

HF, heart failure; VAS, visual analogue scale; NRS, numerical rating scale 
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Thirst in patients with HF has been reported in the studies by describing the 

thirst intensity, thirst distress, thirst quality and the frequency of thirst (Table 

1).11 In most of the studies, thirst has been described using the intensity of the 

thirst, which was measured with a visual analogue scale (VAS) ranging from 0 

(no thirst) to 100 (worst possible thirst) or a numeric rating scale (NRS) from 0 to 

10 (Table 1).11, 20, 39, 40, 84, 86, 87 Thirst distress in patients with HF has been de-

scribed in two studies 8, 9 using the Thirst Distress Scale (scores 6-30) developed 

for patients with renal failure.8, 9, 26 Moderate to severe thirst distress was found 

in 47% of patients with HF (Table 1).9 

Qualitative studies have captured thirst in interviews about how it is to live 

with HF.6, 7, 10 Thirst has been expressed in the patient´s own words to be a con-

cern and perceived as very annoying.7 Patients with severe HF experienced an 

irresistible need to drink and described thirst as a struggle in their daily life (Ta-

ble 1).6 Relief of their thirst was only felt for a short time. For some patients, the 

only way to cope with thirst was to break the rules of the fluid restriction.6 

 

Factors related to thirst  

There are a few factors that have been described to influence thirst in patients 

with HF, such as medication and fluid intake. In a randomized controlled trial 

with 4133 patients with HF, thirst was found to be related to treatment with the 

use of drug tolvaptan.42 Furthermore, in an interview study patients described 

that they perceived the loss of body water as a result of using diuretics to be the 

cause to thirst.6 Also, the use of fluid restriction has been stated to be associated 

with thirst.6, 7, 10 Intervention studies have shown that thirst intensity and thirst 

distress are increased in patients having a fluid restriction and decreased with a 

liberal fluid intake.8, 39, 84, 85 However, other studies have shown that there is no 

difference in thirst between patients having fluid restriction and those with a lib-

eral fluid intake.38, 86, 87 Finally, dehydration and the increased neurohormonal 

activation in HF may play an important role in causing thirst.20 
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Consequences of thirst 

A consequence of thirst for patients with HF is that the non-pharmacological 

treatment advice of a fluid restriction is difficult to follow.6, 10, 84 Fluid restriction 

can be difficult for some patients, and they might struggle to decide between fol-

lowing the restriction of the fluid intake or their own desire for drinking more 

water than allowed.6 It might become a struggle for the patients to try to control 

thirst and then blaming themselves when not succeeding in following fluid re-

striction and gaining in weight.6 A lot of time can be spent on thinking about 

thirst and to being thirsty. Some patients are described to be preoccupied with 

thirst.10 Thirst has been described to have an adverse effect on quality of life.8, 9, 

11 

 

Theoretical framework 

Theory of the Unpleasant Symptoms 

The Theory of Unpleasant Symptoms is used in this thesis to guide the choice of 

variables of interest to explore the thirst experience in patients with HF, and to 

explain factors that may affect the thirst experience.88-90 The theory can also be 

used to explore the symptom experience on cognitive or functional 

performance.43 Out of two existing symptom theories, the Theory of Unpleasant 

Symptoms is less comprehensive and more easy to visualize than the Theory of 

Symptom Management.91 The purpose of the Theory of Unpleasant Symptoms is 

to improve understanding of symptom experience and to provide information for 

designing an intervention in order to prevent, improve or manage unpleasant 

symptoms.37, 43  

The assumption for the Theory of Unpleasant Symptoms is that there are 

sufficient commonalities between symptoms to warrant a theory that is not lim-

ited to one symptom.43 The commonalities are that the symptom is defined to be 

a subjective sensation, can be present as acute or chronic, can occur under normal 

as well as abnormal or illness conditions, and can result from or be aggravated by 
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excessive anxiety or depression.92 The Theory of Unpleasant Symptoms has been 

used in studies as the framework to explore fatigue in patients with myocardial 

infarction,88 to explain the multidimensional characteristics of fatigue in persons 

with chronic lung disease,89 and to explore the influence of dyspnoea duration, 

distress and intensity on decisions of patients with HF to come to an emergency 

department.90  

 

The components of the Theory of the Unpleasant Symptoms 

The Theory of Unpleasant Symptoms includes three components: (i) the factors 

that influence the symptom; (ii) the experience of the symptom; and (iii) the per-

formance that is affected by the symptom.92  

For the first component, three factors are identified to be influencing the 

symptom experience; the physiological, the psychological, and the situational 

factors (Figure 3).43 It is also acknowledged that the factors can relate to one an-

other over and above their individual relationships to the symptom.43 The 

physiological factors can have an impact on the body's physiological functions. 

These can include normal and pathological body functioning, anatomi-

cal/structural, genetic, and pharmacological variables. The psychological factors 

include the individuals’ cognition, mood or mental state, affective reactions to 

illness or possible meaning of the symptom.43 The situational factors are the ex-

ternal aspects, such as social and physical environment, and lifestyle behaviours 

that might have an impact on the patient´s experience and reporting of the symp-

tom. Situational factors can be marital status, culture, temperature, light and 

availability and access to health care, social support, exercise, diet and fluid 

management.43, 92  

The second component of the theory is the symptom experience and com-

prises of four dimensions: duration, intensity, distress,  and quality (Figure 3).92 

In the developed and new version of the theory, the dimension of duration was 

changed to time dimension.43 For this thesis the time dimension will be used.  
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Figure 3. The original Theory of the Unpleasant Symptoms showing factors that can 
affect the four dimensions of the symptom and the symptom that can have an influence 
on performance.92 Reprinted with permission.  

 

 

The time dimension describes the frequency with which a symptom occurs, 

the duration of a symptom, and pattern of the symptom occurrence.37, 43 The 

symptom dimension intensity refers to the strength of the symptom and can be 

measured by self-reporting on a numeric rating scale or visual analogue scale 

(VAS) (Figure 3). Symptom distress is the degree to which the patient is both-

ered by the symptom.43 Distress can be measured qualitatively using interviews 

or quantitatively by using scales. The quality of a symptom is what the symptom 

is described to feel like and its associated discomfort.43 It can include description 

of the location of the sensation and how the patient responds to an intervention. 

The quality description is often specific and portrays the symptom´s unique na-
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ture and can be expressed in open-ended descriptions or checklists of descriptive 

characteristics.43  

The third component, the performance, is proposed to be influenced by the 

symptom experiences (Figure 3).43 The performance can include the functional 

performance, such as the activities of daily living, physical activity, and social 

interaction and the cognitive performance, such as thinking and concentrating. 

This component is not studied in this thesis. Before planning an intervention 

study, we first need to focus on and increase the evidence about thirst in patients 

with HF by exploring relevant theory, identifying the factors of an possible inter-

vention and to define the appropriate outcome measurement.24  

This thesis focused on two of the components according to the Theory of 

Unpleasant Symptoms: the influencing physiological, psychological and the situ-

ational factors that can affect the thirst experience, and the experience of thirst, 

including the dimensions of time, intensity, distress, and quality.  The Theory of 

Unpleasant Symptoms lack an important aspect that evaluates the temporal char-

acteristics of a symptom, and describes the course and change of a symptom over 

time.91 For the evaluation of temporal patterns of thirst, the trajectory was includ-

ed as part of the time dimension. A trajectory can reflect possible changes in the 

thirst experience over time, but also identify factors that might be related to the 

thirst experience.91 The variables chosen for the factors were based on previous 

knowledge about thirst and thirst in patients with HF.3, 11, 20, 47 An overview of the 

components chosen in this thesis are presented in table 2. 
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Table 2. Description of the dimensions of thirst, and the factors of interest that can af-
fect the experience of thirst in patients with heart failure. 
Component  Description 
 
Dimensions 

  

 Thirst time  How often thirst occurs (frequency), and the course of 
thirst over time (trajectory) 

 Thirst intensity The strength of the thirst 
 Thirst distress  The degree to which the patient is bothered by the thirst  
 Thirst quality How thirst feel like and its associated discomfort  
Factors   
 Physiological Physiological variables; illness/disease, physiology (de-

hydration, neurohormal), pharmacological treatment, age, 
gender 

 Psychological Individual variables; affective state (stress) and mood 
(level of anxiety and depression) 

 Situational External variables; self-care behaviour in heart failure, 
fluid restriction, time of day, marital status  

 
 

Rationale 
 

As previously described in the background, research has shown that patients with 

HF can be troubled by thirst.11, 20 Patients described thirst as a struggle and they 

were thinking about their thirst the whole day.10 However, studies performed 

about thirst in patients with HF have not examined thirst as a primary outcome 

measure.11 There is none, or little information about the prevalence of thirst and 

the thirst intensity and thirst distress, or how patients are affected by thirst. Little 

is also known about what factors that might affect the thirst experience. By ex-

amining thirst trajectories, one can display changes in thirst over time and help to 

identify those with troublesome thirst. The possible significance attached to thirst 

by the patient strengthens the need for the healthcare professionals to assess 

thirst, target possible factors for thirst and help the patient to manage trouble-

some thirst. Because of the lack of knowledge about thirst in patients with HF 
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health-care professionals may fail to identify those patients with thirst and help 

them to relieve troublesome thirst. 

In order to support patients with HF with troublesome thirst, deeper 

understanding is needed on how thirst is experienced by describing the thirst 

time, thirst intensity, thirst distress, and the thirst quality. Enhanced knowledge is 

also needed to understand what factors increase thirst. The Theory of the 

Unpleasant Symptoms will serve as a model to integrate information about the 

thirst experience and factors related with thirst. Research on both the thirst 

experience, thirst trajectories and possible factors for thirst is needed to develop 

strategies on how to prevent and relieve thirst in patients with HF.  
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AIMS 
The aim of this thesis was to describe the thirst experience of patients with HF 

and describe the relationship of thirst with physiological, psychological and 

situational factors. The goal was to contribute to the improvement of the care by 

identifying needs and possible approaches to prevent and relieve thirst in patients 

with HF. 

 

The specific aims of the studies were: 

 

I. To compare the intensity of thirst in elderly patients with and without 

HF and to evaluate if thirst relates to the health-related quality of life 

and indices of the fluid balance.  

II. To describe the trajectory of thirst during an 18-month period and 

identify variables associated with persistent thirst in patients with HF. 

III. To describe changes in thirst intensity and determine factors associated 

with high thirst intensity during optimization of HF medication at the 

outpatient HF clinic.  

IV. To examine thirst intensity and thirst distress trajectories in patients 

with HF from the hospital admission to four weeks after discharge to 

identify relevant contributors of thirst intensity and thirst distress over 

time.
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METHODS 

Design 
This thesis is based on four studies using quantitative methods to describe thirst 

and the relationship with relevant factors for thirst in patients with HF (Table 3). 

Study I has a cross-sectional design with between-group comparisons. Study II 

used available data from the COACH (Coordinating study evaluating Outcomes 

of Advising and Counselling in Heart failure) study.93 COACH was a multicentre 

randomized, controlled trial designed to compare basic and intensive support to 

standard treatment in patients with HF. Data for our research question in this the-

sis were prospectively analysed. Study III and IV had a prospective observational 

design with between-group (III, IV) and within-group comparisons (III).  

 

Table 3. Overview of study design and setting. 
 
 Study I         Study II                      Study III                 Study IV 
Variable        
Design Cross-sectional   Prospective,  

observational 
Prospective,  
observational 

Prospective,  
observational 

Patients 48  649 69 30 
Setting Hospital  Outpatient  

HF clinic 
Outpatient  
HF clinic 

Hospital and  
patients home 

Time 2009  
(Feb-July) 

 2002 (Oct)- 
2005 (Feb) 

2012 (Sept)- 
2014 (Aug) 

2012 (Jan)- 
2014 (Aug) 

 
 

Setting 
Data was collected from patients while they were in the hospital (I, II, IV) and 

visiting an outpatient HF clinic (II-IV) or was followed at home (IV) (Table 3). 

One hospital (I, IV) was situated in a medium-sized Swedish city, and two other 

hospitals (III) in a big-city area. For study II, the hospitals in which the patients 

were recruited were located in seventeen cities in The Netherlands. 
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Sample 

Sampling 

Patients were identified by a research nurse (I, II, IV) and HF nurse (III) by look-

ing at a computer list with admitted patients to the clinic (I, IV), and by a list of 

scheduled visits to HF clinic (III). A consecutive sampling process was selected 

for inclusion (I, III-IV). Patients who were diagnosed with HF according to 

guidelines and who had a reduced left ventricular ejection fraction (≤50%) were 

eligible.  

 

Additional inclusion criteria for studies I, III, and IV were: 

§ Age ≥60 years (III, IV) and ≥65 years (I) 

§ Decompensated HF at hospital admission (I, IV), patients admitted to hos-

pital to receive treatment for illness, but not diagnosed with HF and with 

no symptoms of dyspnoea or leg oedema (I), referred for up-titration of 

HF pharmacological treatment, with signs and symptoms of HF (III) 

Exclusion criteria were: 

§ Other conditions with risk for thirst: diabetes type 1 (I, III, IV),3 renal fail-

ure with dialysis,26, 28 and patients with oxygen treatment94 (III, IV) or 

severe/life threatening condition that prevented patients from 

participating, and difficulties to understand and speak the Swedish lan-

guage.  

 

 

Patients who met the inclusion criteria were approached in the study the morning 

after hospital admission (I), during daytime after admission (IV), or at daytime 

(II, III). All patients received both verbal and written information about the 

study, and patients who agreed to participate signed an informed consent.  

For study II, data was used from patients who were included in the COACH 

study. The inclusion criteria for COACH was 18 years of age or older and hospi-

tal admission for HF, and being able to speak and understand Dutch. Exclusion 
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criteria were participation in another study and a recent or planned invasive car-

diac intervention.93 Only patients who had data available on thirst were included 

in the analysis. This meant that only patient who completed the revised HF com-

pliance scale with the subscale “compliance with fluid restriction” were included. 

In the scale, patients were asked if they have problems complying with fluid re-

striction and why, and one possible answer was “thirst”. Patients were included 

in study II if they completed the subscale “compliance with fluid restriction” on 

≥3 of the 4 follow-up occasions. A total of 102 patients were excluded because 

they completed the subscale “compliance with fluid restriction” fewer than three 

times, and another 272 patients died during the study period. A total of 649 pa-

tients were included in study II (Table 4). A large number of patients were ex-

cluded due to the exclusion criteria (I, III, IV).  

 

Table 4. Description of patients´ flow in the studies 

	 Study I 
a/b 

Study II Study III Study IV 
 

Eligible 41/164 1023 148 119 

Excluded 18/138 374 79 74 

Declined -/1 - - 15 

Included 23/25 649 69 30 

Lost to follow-up - - 3 5 

Completed 23/25 649 66 25 

a, patients with heart failure; b, patients without heart failure 
 

Sample size  

An estimation of a sample size was performed based on a previous study, which 

showed that the standard deviation, when a VAS scale (0-100 mm)  was applied 

to thirst intensity, did not exceed 25 mm.84, 85  Power analysis for a randomized 

study showed that 50 patients would be needed to detect a clinically important 

difference in thirst intensity of 20 mm (P <0.05) with a confidence of 80%.  
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Participants 

The mean age of the patients included ranged between 69 years (II) to 81 years 

(I, IV). In studies II and III there were more men than women, and in study I, 

there were more women. Between 32-62% were cohabiting (Table 5). Most of 

the patients admitted to hospital were in NYHA class III (I, IV) and patients vis-

iting an outpatient clinic were in NYHA class II (II, III) (Table 5). The most 

common comorbidities were atrial fibrillation, hypertension and coronary artery 

disease. 

 

 

Table 5. Overview of demographic and clinical characteristics, and comorbidities for 
study participants. 
 
 Study I   Study II              Study III                 Study IV 
Variable 1(n=23) 2(n=25) (n=649) (n=69) (n=30) 
Age 81±7 80±8 69±12 73±7 81±7 
Women, % 65 72 38 17 47 
Cohabiting, % 37 32 62 57 53 
Systolic BP, mm Hg 122±20 133±14 119±21 123±19 135±29 
Diastolic BP, mm Hg 70±10 69±10 69±12 75±12 75±13 
BMI, kg/m2 - - 27±5 27±5 26±6 
LVEF, % 32±12 - 33±14 32±9 37±12 
NYHA class II, % - - 56 54 - 
NYHA class III, % 87 - 42 45 93 
NYHA class IV, % 13 - 2 1 7 
Atrial fibrillation, % 61 12 - 59 60 
Hypertension, % 30 44 41 35 67 
Coronary artery disease, % 13 16 39 35 37 
Cardiomyopathy, % 4 0 24 9 3 
Valvular disease, % - - 9 17 3 
COPD,%  - - 24 10 17 
Stroke, % - - 8 9 10 
Malignancy, % 21 28 - 15 17 
Diabetes 1, % 0 0 10 0 0 
Diabetes 2, % 0 0 14 22 7 
Renal disease, % 17 8 6 7 3 
Depression, % 17 24 - 1 7 
 
Study I: group 1= heart failure patients, 2= non-heart failure patients; HF, heart failure; BP, blood pres-
sure; BMI, body mass index; LVEF, left ventricular ejection fraction; NYHA, New York Heart Associa-
tion; COPD, chronic obstructive pulmonary disease. 
Values are presented as mean ±SD, median (IQR), or %. 
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Data collection and measurements 
The research nurse (I, II, IV) and the HF nurses (III) collected data. Patients who 

needed help to read the questions and/or fill in the questionnaire were assisted by 

the research nurse or HF nurse (I-IV). Data collection was completed at hospital 

admission (I), at one, six, twelve and eighteen months follow-up visits at an HF 

outpatient clinic (II), at first visit to an outpatient HF clinic, and at the end of the 

HF up-titration program (III), and at hospital admission, hospital discharge, two 

and four weeks after hospital discharge (IV) (Fig 4). In study I, data was collect-

ed between 7:00 and 8:00 AM, before breakfast and before taking any daily med-

ication, in order to prevent their influence on thirst. In studies II-IV, data were 

collected in the daytime.  

       Data was collected by self-administered questionnaires and sampling of 

blood (II-IV), urine (I) and saliva (III) for analyses of biochemical parameters 

known to be associated with thirst, the severity of the HF condition and of stress 

(Table 6). Blood, urine and saliva sampling were taken after patients responded 

to the questionnaires (I-IV). The saliva sampling was taken before blood sam-

pling (III). The blood and saliva samples were analyzed at the Study Center, Ka-

rolinska University Laboratory, Stockholm, Sweden (III, IV). In all studies, 

background data on patient socio-demographic and clinical characteristics, and 

comorbidities were collected from hospital medical records.  
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Figure 4. Data collection time points in the studies. 
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Table 6 Measurements for the thirst dimensions and the physiological, psycho-
logical and situational factors examined for thirst in the thesis. 
 
 Measurement       Study 
Thirst dimensions   
    Time Frequency, thirst trajectory     II, III, IV 
    Intensity Visual analogue scale (100mm)95 I, III, IV 
    Distress Thirst distress scale (9 item lickert scale)96  III, IV 
    Quality Description of thirst96 III, IV 
       
Factors   
    Physiological P/Sodium  

P/Urea, NT-proBNP 
S/Osmolality 
P/Aldosterone 
U/Specific gravity, U/Colour 
Age, Gender 
NYHA-class 

I-IV 
II-IV 

III-IV 
III 

I 
I-IV 
I-IV 

     
     
    Psychological 
 
 

Pharmacological treatment 
Anxiety/depression (1 item in EQ-5D)97 
Depressive symptoms (CES-D scale)98 
Feeling anxiety and depressed (2 item lickert scale) 
Stress (Sa/Cortisol) 

         I-IV 
I 

II 
III, IV 

III 
    Situational HF Self-Care behaviour (9 item lickert scale)99 

Fluid restriction 
Marital status 
Time of day 

III, IV 
II-IV 
I-IV 

I, III, IV 
P, plasma; S, serum; U, urine; Sa, saliva; NT-proBNP, N-terminal of the prohormone brain natriuretic 
peptide; NYHA, New York Heart Association functional classification; EQ-5D, EuroQol five health-
dimensions questionnaire; HF, heart failure.  
 
 

Dimensions examined of thirst 
 
Thirst time 
The frequency of thirst was measured by how often thirst was present at follow-

ups during the study (II). Trajectories were displayed using data on the presence 

of thirst for each follow-up (II). Trajectories were also displayed using data on 

thirst intensity and thirst distress for each follow-up with (IV).   

 

 
Thirst intensity 

Thirst intensity was measured by using the visual analogue scale (VAS; 0-100 

mm) (I, III, IV).95 The patients were asked to grade their thirst intensity on a 100 
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mm long horizontal line by marking a cross on the line. The left side of the line 

was marked “no thirst” and the right side of the line was marked “worst possible 

thirst”. The VAS has been used in studies to measure pain and quality of life as 

well as thirst intensity in different populations.31, 41, 95, 100 It has been validated for 

patients with HF.95  

 

 

Thirst distress 

Thirst distress was measured with the Thirst Distress Scale for patients with HF 

(III, IV).96 The Thirst Distress Scale for patients with HF is a nine item, five-

point Likert scale. Patients were asked to rate statements about thirst from 1 

(strongly disagree) to 5 (strongly agree). The total score ranges from 9 to 45, 

with higher scores indicating higher thirst distress. For this thesis, the total thirst 

distress scores were classified as no thirst distress (score 9), mild thirst distress 

(score 18), moderate thirst distress (score 27), strong thirst distress (score 36) and 

severe thirst distress (score 45). Patients were defined as no to mild thirst distress 

(scores 9-18) and moderate to severe thirst distress (scores 19-45). For study III, 

the scale had a Cronbach´s alpha of 0.92 and for study IV 0.85. 

No instrument measuring thirst distress for Swedish-speaking patients with 

HF was found, and therefore the Thirst Distress Scale for patients with HF was 

developed from the original six item scale for English (USA)-speaking patients 

with renal failure.26 The scale was translated and back translated using a profes-

sional translator of American origin (member of the Association of Professional 

Translators, Sweden).101, 102 She was blinded to the original scale in order not to 

influence the translation.102, 103 The scale was adapted for patients with HF using 

an expert group with one cardiologist, one dietician, and two nurses with PhD 

with knowledge about HF and two HF nurses, assessed the scale as well as ten 

patients with HF.102, 104 One item in the original scale was removed because it 

was very similar to another item.104 Four new items with relevance for patients 

with HF proposed by the expert group were added (items 2, 5, 8, 9, see below 
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dimension thirst quality). This work was done with permission from Professor 

Welch, who developed the original Thirst Distress Scale.  

For evaluation of the Thirst Distress Scale for patients with HF, content va-

lidity and reliability were assessed by item-total and inter-item correlations, ex-

ploratory factor analysis and Cronbach´s alpha (III).96 The item-total correlation 

of items and the inter-item correlations showed sufficient to strong correlations 

(r=0.61 and 0.82; and r= 0.34-0.87). The factor analyses showed that the scale 

included two factors; a “general thirst sensation” (items 1-3, 7-9; Cronbach´s 

𝛼=0.92), and “thirst with mouth sensations” (items 4-6; 𝛼=0.82) (III).96 For 

study III, the internal consistency of the Thirst Distress Scale for patients with 

HF was high (𝛼=0.92), and for study IV good (𝛼=0.85). 

 

 

Thirst quality 

The quality of thirst was described with statements what thirst feels like and its 

associated discomfort by using the Thirst Distress Scale for patients with HF (see  

previous page, Thirst distress) (III, IV).96 The scale is a 5-point Likert scale and 

patients were asked to rate statements about thirst from 1 (strongly disagree) to 5 

(strongly agree). Scores between 1 and 2 were categorized as no or little agree-

ment to the item description of thirst, and scores between 3 and 5 were catego-

rized as moderate to strong agreement to the item description. Patients with mod-

erate to strong agreement to the description are presented as number of patients 

(%). The thirst quality descriptions are: (1) My thirst bothers me a lot; (2) My 

thirst bothers me daily; (3) I am very uncomfortable when I am thirsty; (4) My 

mouth feels like sandpaper when I am thirsty; (5) My mouth feels dry when I am 

thirsty; (6) My saliva is very thick when I am thirsty; (7) When I drink less water, 

my thirst gets worse; (8) I am so thirsty I could drink water uncontrollably; and 

(9) My thirst feels insurmountable.  
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Factors related to thirst  
 
Situational 

Data was collected on marital status (I-IV), and time of the day when thirst was 

measured (I, III). Information about if patients were having a fluid restriction and 

the amount of fluid restriction was collected by asking the patients (II-IV). By 

using the European Heart Failure Self-care Behaviour scale (EHFScB-9), data 

was collected on self-care behaviours that patients with HF are recommended to 

perform to maintain life, healthy functioning and well-being (III, IV).99 Patients 

were asked to respond to 9 items rated on a five-point Likert scale from 1 (I 

completely agree) to 5 (I completely disagree). The scores were computed to the 

new reversed and standardized scores (0-100).105 The EHFScB-9 has been used 

in many studies with HF patients and it has been translated to several languages. 

The EHFScB-9 is considered as a valid and reliable instrument. For study III, the 

scale had a Cronbach´s alpha of 0.73 and for study IV, 0.74.  

 
Physiological 

To evaluate the presence of dehydration the serum osmolality, plasma sodium, 

aldosterone, and plasma urea were measured (I-IV). Urine samples were collect-

ed to evaluate the hydration status by measuring the specific gravity in urine and 

by a standardized visual assessment of the urine colour (I). The urine sample was 

placed directly after collection in a clear test tube and held against an 8-

numbered urine colour chart with a white background. The assessment was per-

formed under the same lightning conditions. The colour of the urine was assessed 

on the chart ranging from pale straw (urine colour= 1) to greenish brown (urine 

colour= 8).106 Urine colours between 3 to 8 indicate dehydration.107 The urine 

specific gravity was determined by using the Urisys 1100 (Roche Diagnostics 

Scandinavia, Bromma, Sweden) along with the chemistrip Combur10 Test M 

urine test. The readings from the analyser ranged from 1.000 to 1.030 in 0.005 

intervals. 
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       For the evaluation of the HF severity, the NYHA functional classification12, 

108 was measured by interviewing the patient and the left ventricular ejection 

fraction by echocardiography (I-IV).12 Plasma NT-proBNP was measured to con-

firm the HF diagnosis and to evaluate the severity of HF.12 

       Ten symptoms in patients with HF were examined for their presence by ask-

ing the patients: dyspnoea during rest, dyspnoea lying down, dyspnoea during 

exercise, fatigue, cough, and dry cough, ankle edema after waking up, ankle 

edema at daytime, difficulty sleeping, decreased appetite (II). The total number 

of symptoms was summed up. 

       Pharmacological treatment on HF medication (I-IV) and medication that 

could affect thirst (I, III, IV) was collected from hospital medical records or from 

interviews with the patient.  

 

Psychological  

The Center for Epidemiological Studies Depression Scale was used to assess de-

pressive symptoms (II).98 The scale consists of 20 items and measures the pres-

ence of depressive feelings and behaviours. Patients are asked to rate on a four-

point Likert scale ranging from 0 (rarely or none of the time) to 3 (most or all the 

time). The total score ranges from 0 to 60 points, with higher scores indicating 

higher presence of depressive symptoms. A score of 16 and higher indicates the 

presence of depressive symptoms.98 The Center for Epidemiological Studies De-

pression Scale is a well-used scale to measure depressive symptoms in different 

populations. 

   One item in the EuroQol five health-dimensions questionnaire was used 

to measure anxiety/depression (I). Patients were asked to classify the severity or 

problem with anxiety/depression into one of three categories: no problems, some 

problems, and extreme problems. Patients with some problems and extreme 

problems were labelled to have anxiety/depression (I). The EuroQol five health-

dimensions questionnaire was chosen because it is a generic instrument and can 

therefore be used for patients with different conditions and diseases. The Eu-
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roQol five health-dimensions questionnaire has been found to be a valid and reli-

able instrument.109-111 

To measure the level of feeling anxiety and feeling depressed, a two-item 

Likert scale was developed for the thesis (III, IV). Patients were asked to rate 

whether they have felt anxious and depressed during the last few days between 1 

(strongly disagree) to 5 (strongly agree). Scores between 3 to 5 were categorized 

as moderate to severe feeling of anxiety and feeling depressed. The scale has 

been assessed for face validity by five patients who considered the scale to be 

clear and relevant (IV). 

Stress was measured by sampling of saliva cortisol (Table 6) (III).112 The 

saliva samples were analyzed at the Study Center, Karolinska University Labora-

tory, Stockholm, Sweden.  

 

Data analysis 
Data analyses were performed using StatView SE + Graphics (Abacus Concepts, 

Inc., USA) (I), and IBM Statistical package for social sciences version 20 (II), 22 

(III), and version 23 (IV) (SPSS, Chicago, Illinois, USA).  

Cronbach´s 𝛼	coefficient was used to calculate the reliability for the Thirst 

Distress Scale for patients with HF (III, IV).113	Continuous data showing a nor-

mal distribution are presented as the mean and standard deviations (SD), and data 

with skewed distribution are presented as the median and interquartile range 

(IQR). Categorical data are presented by frequencies and percentage (%). The 

level of statistical significance was set at P <.05 (I-IV). 

 

Procedures 

Prior data analyses patients were dichotomized into persistent and non-

persistent thirst groups (II), high and low thirst intensity groups (III, IV), and into 

high and low thirst distress groups (Table 7) (IV). Because there are no cut-off 
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values for low and high thirst intensity and thirst distress, the median values of 

the samples were used (III, IV). To examine if thirst intensity and thirst distress 

trajectories differ by potential contributors, including gender, fluid restriction, 

age, body mass index (BMI), serum urea, and feeling anxious or depressed, each 

variable was dichotomized into two groups for each follow-up (IV). Age and 

BMI were dichotomized by the mean value, and serum urea by the median value. 

Fluid restriction was dichotomized by the absence or presence of fluid restriction; 

anxious by the absence or presence of feeling anxious using a cut point of 3 (Lik-

ert scale 1-5); depressed by the absence or presence of feeling depressed (cut 

point 3). Gender was dichotomized into groups of women and men.  

 

 

Table 7 Patients with HF were dichotomized in order to compare groups (II-IV) 
 
 Study II Study III Study IV 
Groups 1) Persistent thirst 

2) No persistent thirst 
1) High thirst intensity 
2) Low thirst intensity 

1.1) High thirst intensity 
1.2) Low thirst intensity  
2.1) High thirst distress 
2.2) Low thirst distress 
 

Dichotomized by Occurrence of thirst 
during the study 
1) ≥2 of 4 times 
2) ≤1 times 

Median thirst intensity at 
the end of the study 
1) ≥21 mm 
2) <21 mm 

Median thirst intensity at 
admission 
1.1) >39 mm 
1.2) ≤39 mm 
 
Median thirst distress at 
admission 
2.1) >22 scores 
2.2) ≤22 scores 

 

Analyses 
 
A summary of the data analyses in the studies is presented in Table 8. Univariate 

analyses were used to identify variables associated with thirst (I, II, III). 

Study I: Analyses were performed between the patients with and without 

HF. Variables of interest for thirst intensity were analysed with one-, two- or 

three-way ANOVA. Prior to the analysis data on thirst intensity was square-root 
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transformed to achieve a normal distribution. The distribution of urine colour 

was analysed with contingency table analysis.  

Study II: With the Cochran Q test, the occurrences of thirst were compared 

at each follow-up with the occurrence of thirst at 1 month after hospital dis-

charge. Thirst trajectories were examined by summarizing the occurrences of 

thirst (yes/no) in each follow-up examination at 1, 6, 12, and 18 months. Descrip-

tive statistics were used to describe the study population at baseline depending on 

the presence or absence of persistent thirst. Univariate analyses were used to 

identify variables associated with persistent thirst. Variables with a difference of 

P <.15 were entered in a logistic regression analysis. A higher probability of per-

sistent thirst was indicated by an odds ratio of >1 and a lower probability by an 

odds ratio of <1.  

Study III: Changes in thirst intensity between baseline (y1) and end (y2) 

were calculated by using delta (𝛥); 𝛥= y2-y1. Univariate analyses were performed 

to identify variables associated with high thirst intensity. Differences within 

groups were analysed at baseline and end and between the patients with high and 

low thirst intensity. Variables with a difference of P <.05 were entered in a lo-

gistic regression analysis. A logistic regression analysis was performed to identi-

fy factors associated with high thirst intensity at the end. A higher probability of 

high thirst intensity was indicated by an odds ratio of >1 and a lower probability 

by an odds ratio of <1.  

Study IV: To study the trajectories of thirst intensity and thirst distress over 

the four follow-ups between groups, the growth modelling was applied using lin-

ear mixed analysis. Thirst intensity and thirst distress were the outcome variables 

and age, gender, BMI, serum urea, fluid restriction, feeling depressed and feeling 

anxious were the covariates. For this study, we assumed that the care at hospital 

and the care in home settings are different. To avoid interference on thirst of spe-

cific factors during hospitalization and home care, a transition time-point was 

centered between hospital discharge and two weeks after discharge (intercept). 

Results on thirst intensity and thirst distress are presented as mean values as ap-
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propriate for the linear mixed analysis. Estimates with 95% confidence intervals 

were calculated for each growth model. 

 

 
Table 8. Overview of study specific analyses and their application in the studies. 

 
Method Data Study I Study II Study III Study IV 
Mann Whitney  
U test 

Continuous 
skewed dis-
tribution 

Between group 
comparisons 

Between group 
comparisons 

Between group 
comparisons 

 

Wilcoxon test Continuous 
skewed dis-
tribution 

  Within group 
comparisons 

 

Independent  
t test 

Continuous 
normal dis-
tribution 

 Between group 
comparisons 

Between group 
comparisons 

 

Dependent  
t test 

Continuous 
normal dis-
tribution 

  Within group 
comparisons 

 

Chi-square test Categorical   Between group 
comparisons 

Between group 
comparisons 

 

Contingency table Categorical Between group 
comparisons 

   

McNemar test Categorical    Within group 
comparisons 

 

Cochran Q test Categorical  Between group 
comparisons 

  

One-, two-, three-
way ANOVA 

Continuous 
normal dis-
tribution  

Between group 
comparisons 

   

Logistic regression 
backward method 

Continuous 
skewed dis-
tribution  

 Group mem-
bership 

Group mem-
bership 

 

Linear mixed  
analysis 

Continuous 
Categorical  

   Rate of change    
Between group 
comparisons 
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Ethical considerations 
Permission for the studies was obtained from the Regional Ethical Review Board 

in Stockholm (I, III, IV) and the Ethics Committee of the University Medical 

Center of Groningen in the Netherlands (II). All patients received written and 

verbal information about the study and each patient gave his/her informed con-

sent for participation. They were informed that they could withdraw their consent 

without any explanation or reprisal. Each patient received a code number, and a 

code list was kept in a fireproof safe. Data and the fireproof safe were kept in a 

secure office so that no unauthorized person could examine the data. This guar-

anteed confidentiality as much as possible. 

The studies complied with the Declaration of Helsinki, which means that 

the studies were performed according to principals of autonomy, not harming, 

beneficence, justice and with respect of human rights.114 These principals were 

important when considering the frailty of patients with HF especially at admis-

sion to hospital with decompensated HF. Patients were asked to answer ques-

tionnaires in all the studies and this procedure could potentially be perceived as 

burdensome. The number of questionnaires and the number of items in the ques-

tionnaires were carefully considered prior the studies. Patients were also asked to 

provide blood, urine and/or saliva samples in the studies, which may cause dis-

comfort and pain. For this reason, all patients were offered topical anaesthetic on 

the skin prior to blood samples. If patients had any questions regarding the study, 

they could call the principal investigator 
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RESULTS 

Description of thirst dimensions 
The thirst experience was reported with the four dimensions, time, intensity, dis-

tress, and quality. 

 

Thirst time 

Thirst was reported to be present in 21% of all patients (n=136) at the 1-month 

follow-up, in 18% (n=115) at 6-month follow up, in 16% (n=104) at 12-month 

follow-up, and in 17% (n=108) at the 18-month follow-up in patients at an outpa-

tient clinic (II).   

A total of 33% (n=212) reported thirst on at least one occasion. Fourteen 

percent (n=91) of them reported thirst at one time, 6% (n=37) at two times, 6% 

(n=38) at three times, and 7% (n=46) reported thirst at every follow-up (II). Of 

the patients who reported thirst during the study, 43% (n=91) reported thirst on 

one occasion and 57% (n=121) reported thirst on two to four occasions.   

Of the patients who reported thirst at the one-month follow-up were more 

often thirsty also at subsequent follow-up visits (months 6, 12, and 18) (~50%) 

compared to patients with no thirst at one month (~7%; P<0.001) (II). 

Trajectories for thirst were examined for the number of patients with and 

without thirst over the follow-ups (II). Of all patients admitted to hospital for de-

compensated HF (n=649) and followed over 18 months, 21% (n=136) had thirst 

at the one-month follow-up. Of the patients who had thirst at the one-month fol-

low-up, 34% (n=46) continued to report thirst during the rest of the study, while 

32% (n=44) no longer reported thirst at all and 34% (n=46) reported thirst on two 

or three of the follow-up occasions (II). Persistent thirst (thirst at ≥ 2 of 4 follow-

ups) was present in 19% (n=121) of patients. (II).  
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Trajectories for thirst intensity showed that patients who were admitted to 

hospital with high thirst intensity decreased thirst intensity by -4.5 mm per fol-

low-up, while patients with low thirst intensity increased thirst intensity by 4 mm 

per follow-up (IV) (P=0.005; Figure 5).  

 

 
Figure 5. Thirst intensity trajectories for patients admitted to hospital with high and low 

thirst intensity (IV). 

 

       Thirst distress remained at a high level over time in patients admitted to hos-

pital with high thirst distress (Figure 6). Thirst distress did not change in different 

ways between the patients admitted with high and low thirst distress at admission 

(IV). Patients with a fluid restriction had higher thirst distress over time com-

pared to patients without fluid restriction (IV) (Figure 7). Women had a higher 

thirst distress over time compared to men (IV) (Figure 8). Patients who were 

feeling depressed had higher thirst intensity over time compared to patients who 

did not feel depressed (IV) (Figure 9). 
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Figure 6. Thirst distress trajectories for patients admitted to hospital with high and low thirst 

distress (IV). 

Figure 7. Thirst distress trajectories for patients with fluid restriction and no fluid restriction 

(IV). 
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                Figure 8. Thirst distress trajectories in women and men (IV). 

           Figure 9. Thirst intensity trajectories for patients feeling depressed and patients who  

 did not feel depressed (IV).   
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Thirst intensity 

Thirst intensity was highest in patients admitted to hospital due to decompen-

sated HF at baseline (VAS median 75 mm) (I) and lowest in patients at an outpa-

tient clinic (median 14 mm) (III) (Figure 10). Thirst intensity was moderate in 

patients with decompensated HF admitted to hospital and followed at discharge, 

two and four weeks after discharge (IV) (Figure 10).  

 

 

Figure 10. Thirst intensity scores (median and inter-quartile range) in patients with HF 
admitted to hospital (I, IV) and followed at discharge, two and four weeks after dis-
charge (IV) and in patients at an outpatient HF clinic at baseline and the study end (III).  
 

 

      Thirst intensity was significantly higher in patients admitted to hospital with 

decompensated HF compared to patients without HF but due to other illness 

(median 75 [IQR 56-90] vs. 25 [11-40] mm; P <0.0001) (I) (Figure 11). Patients 

in the group with high thirst intensity at the outpatient clinic did not have higher 

thirst intensity at the baseline compared to those with low thirst intensity (18 [7-

33] vs. 10 [5-45] mm; P=0.61) (III). After HF medication uptitration at the study 

end, thirst intensity was significantly higher in the group with high thirst intensity 
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compared to the group with low thirst intensity (39 [30-61] vs. 9 [5-14] mm; 

P<0.001). 

 
 

 
Figure 11. Thirst intensity in patients with HF compared with patients without HF at 

hospital admission (P < 0.0001, Mann-Whitney U-test) (I).  

  

        Thirst intensity increased in 67% of the patients during uptitration of HF 

medication and decreased in 33% of the patients (III). The change in thirst inten-

sity was significantly different between those who increased and decreased (me-

dian IQR, +13 [+5 to 27] mm vs. -26 [-40 to -5] mm; P<0.001).  

For patients in the high thirst intensity group, the change in thirst intensity 

was significantly higher compared to patients in the low thirst intensity group 

(+18 [+9 to 36] vs. -3 [-33 to 5] mm; p <0.001) (III).  
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Thirst distress 

Moderate to severe thirst distress was reported by 63% of patients with HF ad-

mitted to hospital (IV) and by 41% of patients at an outpatient clinic (III). During 

HF medication uptitration, more patients in the high thirst intensity group in-

creased moderate to severe thirst distress (55% to 61%), while in the low thirst 

intensity group more patients decreased moderate to severe thirst distress (30% to 

15%).  

Thirst distress scores were slightly higher in patients admitted to hospital 

(IV) compared to patients at an outpatient clinic (III) (Figure 12). Patients in the 

group with high thirst intensity did not have higher thirst distress at the baseline 

compared to those with low thirst intensity (21 [12-23] vs. 13 [10-21] mm; 

P=0.08) (III). At the end of the study, thirst distress was significantly higher in 

patients with high thirst intensity compared to those with low thirst intensity (21 

[14-25] vs. 12 [10-18] mm; P<0.001). 

 
 

 
Figure 12. Thirst distress scores (median and inter-quartile range) in patients with HF at 

an outpatient clinic at baseline and the study end (III) and in patients at hospital admis-

sion, at discharge, two and four weeks after discharge (IV).  

!!"#$%&!'(" !$"#$)&!*("
$'"#$+&!'("

!,"#$!&!*("
$*""

#$$&!!("

$%""
#$$&!+("

9 
12 
15 
18 
21 
24 
27 
30 
33 
36 
39 
42 
45 

-./01230" 451156&78"$" 451156&78"!" 451156&78"+"

Th
ir

st
 d

is
tr

es
s 

on
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

Th
ir

st
 D

is
tr

es
s 

S
ca

le
 9

-4
5 

sc
or

es
 

Measurement time points 

Thirst distress in studies III and IV 

9:7;<"==="

9:7;<"=>"



Results 

54 
 

Thirst quality 

Thirst was reported most often as bothersome and with a feeling of dry mouth 

(III, IV) (Table 9). Thirst could be a bothering experience every day and for some 

patients, the mouth could feel like sandpaper. Feeling thirst was associated with 

being uncomfortable. Some patients felt that thirst was insurmountable (Table 9). 

Patients admitted to hospital (IV) felt more discomfort with thirst than patients at 

the outpatient clinic (III).  

 

 

Table 9. Descriptions of how thirst feels like and its associated discomfort at the base-
line and end of study (III, IV)* 
 

                                                                                    Study III                           Study IV 

Item Start 

n=69 

End 

n=66 

Start 

n=30 

End 

n=25 

My thirst bothers me a lot 19 (28%) 19 (29%) 15 (50%) 12 (48%) 

My thirst bothers me daily 16 (23%) 16 (24%) 14 (47%) 14 (56%) 

I am very uncomfortable when I am thirsty 18 (26%) 14 (21%) 15 (50%) 10 (40%) 

My mouth feels like sandpaper when I am 

thirsty 

22 (32%) 22 (33%) 18 (60%) 8 (32%) 

My mouth feels dry when I am thirsty 36 (52%) 23 (35%) 26 (87%) 18 (72%) 

My saliva is very thick when I am thirsty 19 (28%) 15 (23%) 12 (40%) 7 (28%) 

When I drink less water, my thirst gets worse 25 (36%) 20 (30%) 14 (46%) 10 (40%) 

I am so thirsty I could drink water uncontrol-

lably 

18 (26%) 15 (23%) 10 (33%) 6 (24%) 

My thirst feels insurmountable 10 (14%) 8 (12%) 5 (17%) 4 (16%) 

* Not published data; Values are presented as number of patients (%). 

 

 

Patients in the high thirst intensity group (III) experienced more discomfort with 

thirst after HF medication uptitration (Table 10) (III). They more often felt that 

thirst was bothersome, and if they were drinking less water, their thirst increased. 

Patients with high thirst intensity were also more often feeling that thirst was 
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bothersome every day, and they felt that they could drink water uncontrollably 

because of thirst.  

 

 

Table 10. Descriptions of what thirst feels like and its associated discomfort for patients 

with low and high thirst intensity at the baseline and end of study (III).* 

 
                                                                                            Low thirst intensity    High thirst intensity 

Item Start 

n=33 

End 

n=33 

Start 

n=33 

End 

n=33 

My thirst bothers me a lot 9 (27%) 4 (12%) 9 (27%) 15 (45%) 

My thirst bothers me daily 7 (21%) 4 (12%) 8 (24%) 12 (36%) 

I am very uncomfortable when I am thirsty 8 (24%) 3 (9%) 9 (27%) 11 (33%) 

My mouth feels like sandpaper when I am 

thirsty 

9 (27%) 9 (27%) 12 (36%) 13 (39%) 

My mouth feels dry when I am thirsty 17 (52%) 8 (24%) 18 (54%) 15 (45%) 

My saliva is very thick when I am thirsty 7 (21%) 6 (18%) 11 (33%) 9 (27%) 

When I drink less water, my thirst gets worse 9 (27%) 5 (15%) 15 (45%) 15 (45%) 

I am so thirsty I could drink water uncontrol-

lably 

6 (18%) 4 (12%) 11 (33%) 11 (33%) 

My thirst feels insurmountable 5 (15%) 2 (6%) 5 (12%) 6 (18%) 

* Not published data. Values are presented as number of patients (%). 

 

Factors related to thirst  
Several factors were found to be related to thirst in the different studies. Summa-

rizing, patients with persistent thirst were younger in age, more often men, had 

higher BMI, serum urea and more depressive symptoms, and they had more HF 

symptoms and prescribed diuretics (II) (Table 11). Patients with high thirst inten-

sity were more often in NYHA class III-IV, had higher NT-proBNP and urea, 

and they were more often prescribed diuretics ≥ 40 mg/day and a fluid restriction 

(III) (Table 11).  
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Situational factors 

Fluid restriction was more often prescribed in patients with high thirst intensity 

(Table 11). Patients with HF who were measured in the morning, before they had 

taken their morning medication and eaten breakfast, had a median thirst intensity 

of 75 mm (IQR 56-90), compared to patients who were measured at daytime who 

had a median thirst intensity of 14 mm (6-36) (III) and 39 mm (14-59) (IV) at the 

study baseline.  

The mean scores for self-care behaviour were 61±22 (III) and 63±20 (IV). 

No difference was found in HF self-care behaviour between patients with high 

thirst intensity and patients with low thirst intensity (III) (Table 11).  

 

Physiological factors 

The median plasma urea concentration of patients with HF was higher (reference 

interval 3-8 mmol/L) in those with persistent thirst (II) and high thirst intensity 

(III), which gives an indication of the presence of dehydration and increased 

neurohormonal activity (Table 11). Plasma urea was significantly higher at study 

baseline and at the end in patients with high thirst intensity compared to patients 

with low thirst intensity (median 8 [IQR 6-11] mmol/L vs. 7 [5-8]; P ≤0.05, and 

9 [7-11] vs. 7 [5-8]; P ≤0.01) (III) (Table 11). Serum osmolality of the patients in 

the study was increased indicating dehydration, but no association was found to 

thirst (III, IV). Urine colour indicated the presence of dehydration (urine colour 

≥3) in 61% of patients with HF and in 64% of patients without HF (I). No associ-

ation was found between higher thirst intensity and darker urine colour. 
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Table 11. Comparisons of factors between patients with and without persistent thirst 
(II) and between patients with high and low thirst intensity (III). 
 
 Study II Study III 
 Persistent thirst High thirst intensity 
Variable Yes 

(n=121) 
No 

(n=528) 
Yes 

(n=33) 
No 

(n=33) 
Age 64±12 70±11* 74±7 72±8 
Men, % 75 59* 85 82 
Cohabiting, % 68 61 64 49 
Systolic BP, mm Hg 119±22 119±21 117±19 125±18 
Diastoloc BP, mm Hg 71±12 69±11 73±12 72±11 
LVEF, % 33±14 33±14 32±10 33±9 
NYHA class III-IV, % 45 44 49 21* 
BMI, kg/m2 29±6 27±5* 27±5 27±5 
P/NT-proBNP, ng/L 2073  

(992-4456) 
2171  

(1129-4252) 
2300  

(787-4310) 
1260  

(349-2860)* 
P/Aldosterone, pmol/L - - 258 (107-402) 164 (75-304) 
P/Urea, mmol/L 11 (8-15) 10 (8-14)* 9 (7-11) 7 (5-8)* 
P/Sodium, mmol/L 139±4 139±4 139±2 139±2 
S/Osmolality, mosmol/kg - - 301±6 298±5 
S/Creatinine, 𝜇 mol/L 121±38 116±45 111±27 96±29* 
Sa/Cortisol, nmol/L - - 26 (19-37) 23 (17-32) 
Diuretics, % 99 95* 70 58 
Diuretics ≥40 mg/day, % - - 55 30* 
ACE, % 77 76 67 79 
ARB, % 12 13 27 21 
MRA, % 62 53 21 18 
Antidepressants, % 10 6 3 0 
Fluid restriction, % 62 67 64 21* 
HF symptoms, number of 
0-10 

4±3 3±2* - - 

Depressive symptoms   
CES-D scale score 0-60 

15 (8-25) 12 (6-19)* - - 

Feeling anxious, % _ _ 42 24 
Feeling depressed, % _ _ 39 24 
HF Self-Care behaviour 
Score 0-100 

_ _ 58±14 64±26 

BP, blood pressure; LVEF, left ventricular ejection fraction; BMI, body mass index; NYHA, New York 
Heart Association functional class; NT-proBNP, N-terminal of the prohormone brain natriuretic peptide; 
P, plasma; S, serum; Sa, saliva; ACE, Angiotensin-converting enzyme inhibitor; ARB, Angiotensin II 
receptor blocker; MRA, Mineralocorticoid receptor antagonist. Between group comparisons: * P < 0.05. 
Values are presented as mean ±SD, median (IQR), or %. 
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Patients with persistent thirst often had more diuretics prescribed (II) and 

diuretic doses of ≥ 40 mg/day were more often prescribed in patients with high 

thirst intensity compared to patients with low thirst intensity (55 vs. 30%; P 

<0.05) (III) (Table 11).  

NYHA class III-IV was present in more patients with high thirst intensity 

compared to patients with low thirst intensity at the study end (49% [n=16] vs. 

21% [n=7]; P ≤0.05) (III) (Table 11). More patients with high thirst intensity in-

creased in NYHA class compared to those with low thirst intensity during opti-

mization of HF medication (n= 4 vs. 0; P <0.04) (III).  

In patients with high thirst intensity, the concentration of NT-proBNP was 

significantly higher at baseline and at the study end compared to the patients with 

low thirst intensity (median 2230 [IQR 1175-5015] mmol/L vs. 1580 [477-2790]; 

P ≤0.05, and 2300 [787-4310] vs. 1260 [349-2860]; P ≤0.05) (III) (Table 11).  

In study II, more men had persistent thirst (Table 11). 

 

Psychological factors 

Feeling depressed and feeling anxious was reported in more patients with higher 

thirst intensity compared to patients with lower thirst intensity (III). Higher de-

pressive symptoms scores were found in patients with persistent thirst compared 

to those with no persistent thirst (14.5 vs. 12.0 scores; P=0.02) (II) (Table 11). 

Feeling depressed and feeling anxious was reported in more patients with 

high thirst intensity at the end of the study compared to baseline (n=13 vs. 8, 

P=0.23; and n=14 vs. 6, P=0.06) (III) (Table 11). Patients with HF and anxie-

ty/depression (n=15) had higher median thirst intensity compared to those with 

no anxiety/depression (n=8) (85 vs. 57 mm; P <0.04) (I).  

Stress measured with saliva cortisol increased from baseline to study end in 

patients with high thirst intensity (median 20 [IQR 12-26] nmol/L to 26 [19-37]; 

P=0.001), while cortisol remained unchanged in patients with low thirst intensity 

(25 [19-34] nmol/L to 23 [17-32]; P=0.58). 
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Independent factors for thirst 
 
When analysing age, gender, living alone or taking diuretics together with the 

presence and absence of HF, no significant factors of thirst were found (two-, and 

three-way ANOVA) (I).  

Logistic regression analyses were conducted to identify the factors associat-

ed with persistent thirst (II) and with high thirst intensity (III).  Following varia-

bles were included in the logistic regressions: age, gender, BMI, serum urea, de-

pressive symptoms score, prescribed diuretics, antidepressive medication, cohab-

iting, MRA, and diastolic blood pressure (II); and fluid restriction, plasma urea, 

NYHA class III-IV, thirst intensity at baseline, prescribed diuretic 40 mg/day, 

plasma creatinine, and NT-proBNP (III). 

In the logistic regression analysis in study II, higher BMI (odds ratio [OR] 

1.06; P ≤0.01), higher plasma urea (OR 1.05; P ≤0.05), and more HF symptoms 

(OR 1.14; P ≤0.05) were independently associated with persistent thirst (Table 

12). Older patients (OR 0.96; P ≤0.01) and women (OR 0.43; P ≤0.01) had a de-

creased risk for persistent thirst (II). In study III, fluid restriction (OR 6.25; P 

≤0.01) and higher plasma urea (OR 1.33; P ≤0.05) were independently associated 

with high thirst intensity (III) (Table 12). 

 

 

Table 12.  Independent variables for persistent thirst and high thirst intensity (III, 
IV). 
 
Thirst Variable Odds Ratio 95% Confidence Interval 
Persistent thirst 
n=649 (II) 

   

 Age, years 0.96 0.94-0.98** 
 Sex, female 0.43 0.23-0.74** 
 BMI, kg/m2 1.06 1.02-1.12** 
 Serum urea, mmol/L 1.05 1.01-1.10* 
 HF symptoms, number 1.14 1.01-1.26* 
High thirst intensity 
n=66 (III) 

   

 Fluid restriction, no/yes 6.25 1.90-20.5** 
 Plasma urea, mmol/L 1.33 1.07-1.65* 
BMI, body mass index; HF, heart failure. 
** P≤ 0.01; * P ≤0.05 
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DISCUSSION 

The aim of this thesis was to describe the thirst experience of patients with HF 

and describe the relationship of thirst with physiological, psychological and 

situational factors. The goal was to contribute to the improvement of the care by 

identifying needs and possible approaches to prevent and relieve thirst in patients 

with HF. 

The main results in this thesis is that one in five patients with HF experi-

ence thirst, and hospitalized patients with HF have higher thirst intensity com-

pared to patients with HF at an outpatient clinic. Moderate to severe thirst dis-

tress was experienced by 63% of patients with HF admitted to the hospital, and 

by 41% of patients referred to an outpatient clinic. Other important findings were 

that patients who were admitted to the hospital with a high thirst distress contin-

ued to have a high thirst distress over time, and once patients were thirsty, they 

were more likely to become thirsty again.  

This thesis is the first to describe the prevalence of thirst in patients with 

HF in a systematic way. A previous study showed that 9% of patients with HF 

suffered from thirst in the last six months of life.4 However, the results were re-

trieved by examining medical records and the documentation in the records was 

generally brief. Therefore, the estimated prevalence of thirst may be too low. In 

an intensive care unit, 40% of the patients had thirst35 and for patients with can-

cer in the end of life, thirst was prevalent in 62%.31 As stated above, this thesis 

found that 20% of stable HF patients had thirst. The prevalence of thirst in the 

end of life is less known, but patients living with severe HF in palliative care are 

described to suffer from thirst.6  

Trajectories on the thirst presence showed that most of the patients did not 

have thirst, but for many of the patients’ thirst came and went, and for some pa-

tients’ thirst was present at every visit. The importance of time was highlighted 

for the findings on patients who once got thirsty and were more likely to become 
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thirsty again. This highlights the value of asking patients regularly about whether 

they have thirst, as the risk of experiencing thirst in future increases when the 

patient once report having thirst. This shows that time can be an important com-

ponent to include in the interpretation with thirst. The impact of time on the 

meaning the patient attaches to thirst is important, as it can affect the patients’ 

evaluation of the thirst experience, and emotional response to it.37  

Persistent thirst was present in 19% of patients with stable HF and was de-

fined as having thirst at ≥2 of 4 occasions during the 18-month study period. It 

could be argued that the definition is not restrictive enough, but there was no oth-

er previous definition for persistent thirst. Including persistent thirst in the thirst 

experience adds the perspective of ongoing thirst that does not disappear com-

pletely. Previous research shows that patients who experience other symptoms 

over time, such as depressive symptoms and severe fatigue, have a worse prog-

nosis with rehospitalisation and increased mortality risk. 21, 23, 115, 116  

The highest thirst intensity levels were found in patients who were hospital-

ized for HF deterioration and the lowest levels in patients referred for HF medi-

cation uptitration at an outpatient clinic. Previous studies with both stable and 

decompensated HF patients show moderate levels of thirst intensity.84-87 Thirst 

intensity trajectories did not change over time, except for those patients who 

were admitted to hospital with high and low thirst intensity levels. Similar thirst 

intensity changes were seen in a previous study examining the effects of fluid 

restriction.39 Thirst intensity quantifies the strength of thirst and is the dimension 

of thirst that is most often used in both research and clinic.37, 38, 43, 95 The different 

intensity levels in this thesis may be explained by factors that can have an influ-

ence on thirst intensity and are discussed later. Essentially, the intensity is the 

sensation that arises within the patient resulting from dehydration and makes pa-

tients search for water to drink.3, 47 Thirst intensity is a vital sensation for surviv-

al, as death can occur within a week if a person does not drink water.3, 48 The 

strength of the intensity is perceived depends on cerebral blood flow and the sen-

sitivity of receptors responding to changes in central blood volume.59 Different 

intensity levels can also be due to individual perceptions of thirst intensity.11, 117 
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Previous research shows that the perception of symptoms can be influenced by 

the personality, cognitive capacity, culture, and impaired symptom recognition.83, 

117, 118  

In total 63% of patients who were admitted to hospital with worsening of 

HF symptoms experienced moderate to severe thirst distress. Patients with high 

thirst distress at hospital admission continued to have high thirst distress over 

time. Thirst distress is the individual experience of what bothersome and trou-

bling thirst feels like.37, 43 The distress dimension has also been described as the 

emotional burden that is experienced from a symptom.119 The degree of distress 

that is experiences from a symptom, is generally associated with the level of in-

tensity.37 These two dimensions can also differ from each other due to different 

influencing factors. Thirst distress might be affected by the attention the patient 

directs to the thirst. For example patients with HF who restrict their fluid intake 

can go the whole day thinking that they are thirsty.10 Symptom management 

strategies to decrease distress have focused on diverting attention from the symp-

tom.37 It is also important to consider the influence on the degree of thirst distress 

that can be the meaning that the patient assigns to thirst. The meaning assigned to 

thirst by the patient can be important to consider as the dimension of distress 

might have emotional consequences for patients, such as described by HF pa-

tients as suffering and struggling from thirst.6  

The quality dimension of thirst was used to describe what thirst felt like and 

can provide knowledge on what it feels like to be thirsty.37 Different symptoms 

have their own characteristics, and therefore the descriptors for each symptom 

are highly specific. The quality dimension for thirst therefore describes the 

unique characteristics for thirst. Many of the patients felt that they had a dry 

mouth when they were thirsty. Dry mouth has been reported as one of the most 

prevalent symptoms in patients with HF. 71, 73, 74 Not surprisingly, thirst has been 

defined as a sensation of dryness in the mouth.25 Considering the relation be-

tween dry mouth and dehydration50 and thirst and dehydration3, 47 it seems logical 

that these two sensations are associated with each other. About half of the pa-

tients admitted to hospital were bothered by thirst every day, and their thirst 
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could be very troublesome. Patients who had high thirst intensity were even more 

often bothered by thirst and also felt that their thirst got worse when they drank 

less water. In previous studies, thirst was described as enormously annoying7 and 

patients with severe HF had an irresistible need to drink.6 Thirst can be of great 

concern for patients with HF, and it can be difficult for them to find anything that 

relieves their thirst for more than a short time.6, 7  

This thesis also examined the situational, physiological and psychological 

factors that could affect the thirst experience.37 The main findings were within 

the situational and physiological factors. Thirst was associated with having a flu-

id restriction and higher concentration of plasma urea. Having a fluid restriction 

contributed to increased thirst distress over time. Other interesting findings were 

that patients with thirst had more severe HF, increased stress, and more depres-

sive symptoms.  

Significant relationship between fluid restriction and high thirst intensity, 

independent of HF severity or HF medication were found. The results are further 

strengthened by the finding that having fluid restriction contributed to increased 

thirst distress over time. Fluid restriction has been stated to be associated with 

thirst by patients with HF in previous studies.6, 7, 10 Guidelines recommend fluid 

restriction to be reasonable to patients who have advanced HF and are in need of 

relieve of HF symptoms and congestion.12, 120 Fluid restriction can be part of the 

HF patients’ self-care behaviour.12, 76 Patients might continue having a fluid re-

striction, even when they no longer require such a restriction. This thesis shows 

that having a fluid restriction is strongly associated with increased thirst and 

therefore, nurses should ask patients with thirst if they have a fluid restriction. If 

so, they should investigate the need of the fluid restriction for the patient.  

For those patients who truly need a fluid restriction, nurses should consider 

that patients´ ability to succeed in restricting fluids when they have increased 

thirst might be dependent on factors such as motivation, habits and support from 

others.18 To succeed in restricting their fluids, patients with increased thirst may 

need coaching by exchanging ideas on distributing fluid intake evenly throughout 

the day86 and using ice cubes or peppermints.10 A saliva substitute or chewing 
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gum might also be tested to increase thirst.29 A weight-based fluid restriction (30 

ml/kg/day) could also be tested, as it may cause less thirst.84, 85 The findings in 

this thesis also showed that thirst distress continued over time in patients with HF 

with a fluid restriction, which indicates the need to evaluate the effects of inter-

ventions on thirst regularly. 

Of the physiological factors that were studied in this thesis, the plasma urea 

was found to be associated with high thirst intensity and persistent thirst. Urea 

can be a marker of dehydration, as it increases in blood when body water is in 

short supply.3 Urea has also been described to be a marker of neurohormonal ac-

tivation in patients with HF.62, 121, 122 The neurohormonal activation cause vaso-

constriction of arteriole, which leads to a reduction in renal perfusion. This action 

increases water and urea reabsorption, which results in an increased concentra-

tion of urea.3 Even mild to moderate elevations of plasma urea can predict re-

hospitalisation, adverse effects of diuretics and mortality.62, 121, 122 Although pa-

tients with HF did not have very high levels of urea, the increase of urea seen in 

this thesis may reflect a higher neurohormonal activation in those HF patients 

with increased thirst.  Patients with more severe HF, reflected by higher NT-

proBNP and more patients classified as NYHA III and IV, was associated with 

higher thirst intensity.   

The only pharmacological treatment that was found to be associated with 

increased thirst was the use of diuretics (≥ 40 mg/day). Diuretics are used to re-

lieve symptoms in patients with HF. They increase the excretion of body water12 

and might therefore cause dehydration, which is a known cause for thirst.3 The 

serum osmolality was used to detect dehydration, which was present in many of 

the patients.  

Of the psychological factors studied it was found that patients with HF with 

depressive symptoms had persistent thirst. The results also showed that more pa-

tients who increased their thirst intensity also felt more depressed and anxious. 

Previous studies have found an association between a larger number of symp-

toms in patients with HF and depression.73 The Theory of Unpleasant Symptoms 

also asserts that symptoms can result from or be aggravated by depression.43 The 
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association between depression and thirst can be interpreted in different ways. 

Depression can lead to increased sensitivity and reporting of symptoms.123 

Patients with HF and depression may therefore experience the thirst more intense 

and distressing because of the increased sensitivity that can occur with a 

depression. It has also been suggested that it could be the other way around, that 

the symptom distress might lead to depression.73  Few of the patients in the stud-

ies in this thesis had a diagnosis of depression. The prevalence of unrecognized 

depression in patients with HF can be high, as depressive symptoms have been 

found in between 30% and 70% of patients with HF.72, 75 

The findings also showed that patients who increased their thirst intensity 

also increased, stress measured with cortisol. The association between stress and 

thirst might be caused by the high sympathetic activity in HF as well as the 

stressful life situations HF patients are coping with.6, 7, 10 Previous research has 

also shown that stress sensitivity, measured with cortisol, is increased in patients 

with depression.124  

Surprisingly, this thesis found that thirst intensity increased in 67% of the 

patients during uptitration of HF medication. The expectation was that optimiza-

tion of HF medication would lower thirst. The goal of optimizing of HF medica-

tion is to interrupt the neurohormonal activation and decrease HF symptoms.12 

However, only a few patients improved their NYHA class and NT-proBNP dur-

ing the up titration. The reason for the increase in thirst could also be explained 

by the high number of patients having a fluid restriction. 

An additional finding in this thesis was that men had more often persistent 

thirst, but women had higher thirst distress over time. In healthy persons, thirst 

has not been reported to differ between men and women.27 Also, younger age 

was associated with persistent thirst, which is consistent with studies showing 

diminished thirst in aging.57-59 There was no relationship between the HF self-

care behaviour and thirst. This is probably due to the fact that HF self-care 

behavior includes several different behaviours, in addition to fluid restriction, 

which are not related to thirst.  
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Reflections on the theoretical framework 
 
The Theory of Unpleasant Symptoms used in this thesis has a practical adequacy. 

It is applicable in both research and practice, and gives a more accurate represen-

tation of the complexity of the symptom experience. It focuses on relevant con-

cerns within the nursing research and practice, namely the unpleasant symptoms 

that can be experienced in many patients.  

The theory has a multidimensional perspective, including different dimen-

sions of the symptom, possible factors associated with the symptom as well as an 

outcome of the symptom experience, which strengthens the description of the 

symptom. As such, the theory aligns with holistic nursing, meaning that it focus-

es on the whole patient rather than just a part of the patient.125 This also means 

that the patient is viewed as a person. Holistic nursing care is patient focused to 

provide individualised care. The Theory of Unpleasant Symptoms lacks, though, 

a clear description on the worldview and the paradigm.  

The Theory of Unpleasant Symptoms has one major limitation, as experi-

enced working with it in this thesis. The theory lacks a component that include a 

temporal dimension of a symptom.91 The temporal aspect of a symptom is con-

sidered as important, as it is known that symptoms may change over time. It has 

been suggested by researchers, that statistical approaches must be considered, 

prior the inclusion of a temporal aspect of the symptom in symptom theories.91 

For this thesis, growth modelling was used to display thirst trajectories in order 

to find out if there were any changes or differences in the trajectories of the in-

tensity and the distress. A strength in this thesis is the use of trajectories that are 

displayed by the presence of thirst, the thirst intensity and thirst distress.  

The theory might also lack an additional dimension, such as the dimension 

described as “meaning” of a symptom. That is, what meaning the patient gives to 

the symptom.37 The meaning dimension could be affected by previous experience 

of the symptom.37 Another possible dimension could be the persistence of a 

symptom, which was used in this thesis. The persistence of an unpleasant symp-

tom can have affect the patient in a negative way. The dimensions of the symp-
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tom experience depend on the patient´s ability to articulate what he or she is ex-

periencing.37 It could therefore be problematic to apply to patients with decreased 

cognition, mental health or if there are cultural differences with the experience of 

the symptom.  

Methodological considerations  
This thesis is based on four studies using quantitative data in order to gain 

knowledge about thirst experience and factors that are associated with thirst in 

patients with HF. In quantitative studies generalizability is an important criterion 

to assess the extent to which findings can be applied to other groups and settings. 

For the studies in this thesis, several points must therefore be highlighted. The 

small sample sizes in three studies limit the chances to detect differences between 

groups. Sufficient number of patients in a study is needed to achieve statistical 

conclusion validity.102 Larger sample is more representative for the population. 

The small samples in this thesis might therefore be less representative for the 

population of patients with HF. Small samples increases also the risk for type II 

error, meaning that the researcher concludes that no relationship exists when in 

fact there is a relationship.113  

       Patients who are enrolled to hospital departments or outpatient clinics repre-

sents the accessible population, and therefore a consecutive sampling is often a 

good choice.102 Consecutive sampling refers to a sampling process were all of the 

patients from an accessible population who meet inclusion criteria for a specified 

sample size or time interval. Potential sampling bias could deal with seasonal or 

other time related aspects. Patients have described that thirst gets worse in sum-

mer time when it is warm. This bias could be reduced if the time period is long 

enough to include several seasons. In this thesis patients were included at all sea-

sons to get a variation of the seasonal aspects of thirst. Time of the day might 

also affect the thirst experience. Patients could not be assessed for thirst at eve-

nings or nights, only in the morning and during the day.  
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       The findings are limited to patients at hospitals, outpatient clinics and home 

settings. Comparisons between the settings revealed interesting differences in 

thirst that could be seen as a strength in this thesis. In one of the studies in this 

thesis (II) data were collected from many hospitals, which strengthen the general-

izability of the findings. The purpose of the exclusion of patients with different 

conditions/illnesses was to minimize known confounding factors for thirst. For 

this reason, the findings can not be generalized for these patients with HF.  

       The recruitment of patients for the studies, as well as data collection, were 

challenging due to the frailty of HF patients, especially when they were admitted 

to hospital with decompensated HF. Patients who had severe illness could not be 

included, or were lost to follow-up. Moreover, for two of the studies, many pa-

tients could not be included due to difficulties to understand and speak the Swe-

dish language. This has also consequences for the generalizability of the findings. 

       The patients admitted to hospital with worsening of HF symptoms were old-

er than the average HF population, and limit therefore the generalising of these 

findings to younger patients with HF. The knowledge obtained about thirst in the 

older patients with HF is valuable because many patients with HF are older, and 

the population of older patients is increasing. Another limitation in this thesis is 

that men were overrepresented in the studies at the outpatient clinics. Some pa-

tients in the studies in this thesis needed help to read the questions in the ques-

tionnaires, due to impaired vision. During these situations, investigators must be 

aware of interviewer bias. An ideal interviewer is neutral, but is difficult to 

achieve. Respondents and interviewers interact as humans, and this interaction 

could affect responses.102 

       In order to measure thirst distress, the thirst distress scale for patients with 

renal failure26 was translated and adapted for use in patients with HF.104 The scale 

has good internal consistency and has been translated for patients with HF in the 

Netherlands and Japan.96 Instruments reliability is the consistency with which it 

measures the target attribute, and validity is the degree to which an instrument 

measures what it is supposed to measure.102 The limitation of this scale is that it 

has only been used in research in a few studies. Only the VAS and thirst distress 
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scale for patients with renal failure were available to measure thirst when plan-

ning for this thesis.38, 39, 84, 86, 87, 95 A VAS has been used to measure pain, quality 

of life and thirst in healthy persons as well as patients with illness.126-128 31, 41 100, 

129 Other studies have used a numerical rating scale, and lickert scales, which are 

different to a VAS.100, 129 This makes comparisons with thirst intensity between 

different studies troublesome.  

Three different questionnaires were used to measure “depressive” charac-

teristics, and could limit the possibility to compare the results. The two-item 

questionnaire about feeling depressed and feeling anxious were developed by the 

research team to measure the level of depressive and anxious feeling. These 

questions were of interest to include in the studies, as the patients with HF with 

higher level of anxiety or depressive feeling measured with the EQ-5D in the first 

study had higher thirst intensity compared to HF patients with no or low anxiety 

or depressive feelings. The strength of this questionnaire is that it is very short 

and easy for the patient to complete. The items include only the questions of in-

terest, namely the patients feeling of being depressed and feeling anxious. There 

is a limitation as the scale has not been properly validated, and not used in other 

studies. 

 

Clinical implications 
The findings from this thesis show that thirst can be increased and distressing 

over time in patients with HF. Fluid restriction in patients with HF was found to 

have a significant association with increased thirst.  

The findings implicate the importance to identify patients with thirst in or-

der to prevent thirst to become distressing and more troublesome over time, and 

to find those patients who have highly distressing thirst who need relief. In order 

to prevent and relieve thirst, nurses should focus on exploring the patients’ expe-

rience of thirst. By asking the patients if they have thirst as a question in addition 

to other HF symptoms, nurses could take the first step to find out. Thirst intensity 
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on a VAS and thirst distress with the Thirst Distress Scale for Heart failure pa-

tients could be used in case patients report having thirst. Nurses should also dis-

cuss with the patients how they feel when they are thirsty and if their thirst caus-

es trouble in their daily lives. As patients with HF also can have dry mouths, 

nurses should ask about mouth dryness. Patients may need help to relieve their 

thirst and dry mouths. 

Patients who have thirst should be evaluated for having a fluid restriction. If 

a patient has a fluid restriction, nurses should consult a cardiologist to discuss the 

relevance of a fluid restriction. Each patient with thirst should also be evaluated 

for the presence of dehydration and depression, in order to try the best possible 

interventions. Patients who have thirst should be monitored by measuring thirst 

intensity and thirst distress over time, and interventions to relieve thirst should be 

evaluated. Nurses should inform patients about thirst, and collaborate with the 

patients to develop appropriate individual interventions. Nurses should also col-

laborate with other professionals to be able to offer the best interventions for the 

patients to relieve their thirst.  

Future research 
This thesis has generated new questions for future research and ideas for an in-

tervention about how to prevent and relieve thirst in patients with HF. 

§ Develop and test interventions that prevent and relieve thirst in patients 
with HF. 

§ Develop and evaluate a thirst assessment scale for patients with HF in-
cluding all dimensions of thirst. 

§ Evaluate thirst in patients in home-care with severe HF. 
§ Evaluate thirst in patients with HF with diabetes, oxygen treatment and 

renal failure. 
§ Describe the lived experience of thirst in patients with HF. 
§ Explore the relationship with thirst and HF severity. 
§ Explore the relation with thirst and depressive symptoms in patients with 

HF. 
§ Explore the relationship between thirst and physical-, cognitive-, and so-

cial performance in patients with HF. 
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CONCLUSIONS 

This thesis has described the complexity of the thirst experience and the influ-

ence of factors on the thirst experience in patients with HF. The Theory of Un-

pleasant Symptoms guided the choice of variables for the thesis and helped to 

distinguish between the dimensions of thirst experience and the factors influenc-

ing thirst. The following conclusions were made based on the findings: 

One in five patients with stable HF experienced thirst and 63% of decom-

pensated HF patients had moderate to severe thirst distress at hospital admission. 

The highest thirst intensity levels were found in hospitalized patients with HF. 

Many of the patients with increased thirst also had a dry mouth. Thirst could be 

experienced as troublesome, and for some patients, this feeling was present every 

day. In order to prevent thirst and get a valid description of the thirst experience, 

nurses should ask patients with HF about the frequency of thirst, and measure the 

thirst intensity and thirst distress, as well as to ask what their thirst feels like and 

how it is bothering them.  

Patients who were thirsty at the first follow-up were more often thirsty also 

at subsequent follow-ups, and patients with high thirst distress at hospital admis-

sion continued to have high thirst distress over time. The risk of becoming thirsty 

again points out the importance of routine assessment of thirst and to identify 

patients with recently developed thirst and those who have distressing thirst. 

Having a fluid restriction was significantly associated with high thirst inten-

sity, independent of HF severity and HF pharmacological treatment. Having a 

fluid restriction was also associated with high thirst distress over time.  

High plasma urea was associated with persistent thirst and with high thirst 

intensity and may reflect a higher neurohormonal activation and dehydration in 

those HF patients with increased thirst. These findings should be confirmed and 

examined more thoroughly in future studies.  
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SVENSK SAMMANFATTNING 

Vårdpersonal såsom sjuksköterskor och läkare möter patienter med hjärtsvikt 

som berättar att de har ökad och besvärande törst. Törst har beskrivits av patien-

ter med hjärtsvikt som ett bekymmer i deras vardag och som en besvärande upp-

levelse. För närvarande finns det inga standardiserade förfaranden för att identifi-

era patienter med ökad törst, eller att hjälpa patienterna att hantera besvärande 

törst. Forskningen inom området har ökat de senaste tio åren, men fortfarande 

finns det många obesvarade frågor kring törst hos patienter med hjärtsvikt. Vi vet 

inte hur många patienter med hjärtsvikt som upplever törst, eller hur många som 

har en hög grad av besvärande törst. Vi vet heller inte hur patienterna beskriver 

sin törst eller om den förändras over tiden. Vilka faktorer som påverkar törstupp-

levelsen är också viktiga att ta reda på för att kunna planera en god vård där in-

satserna om möjligt kan förhindra uppkomsten av törst och lindra besvärande 

törst. För att få svar på dessa frågor behövs mer kunskap om hur törst upplevs 

och vilka faktorer som kan påverka törstupplevelsen.   

Det övergripande syftet med denna avhandling var att beskriva törstupple-

velsen hos patienter med hjärtsvikt och att beskriva sambandet av törst med fysi-

ologiska, psykologiska och situationsbundna faktorer. Målet var att bidra till att 

förbättra vården genom att identifiera behov och möjliga strategier för att före-

bygga och lindra törst hos patienter med hjärtsvikt. 

Avhandlingen är baserad på fyra delarbeten med kvantitativa metoder. 

Första studien är en tvärsnittsstudie (I) och de tre följande studierna är prospek-

tiva studier (II-IV). Patienterna rekryterades på sjukhus i samband med en för-

sämring av hjärtsviktstillståndet (I, II, IV) eller vid ett besök på en hjärtsvikts-

mottagning (III). Patienterna följdes över tid med mätning av törst fre-

kvens/förändringar av törst, törst intensitet, grad av törstbesvär, och törst kvalitet. 

Fysiologiska (intorkning, hjärtsviktsspecifika markörer, kön, ålder), psykologiska 

(depressiva symtom, stress) och situationsbundna faktor variabler (förekomst av 
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vätskerestriktion, egenvårdsbeteende, tid på dygnet) studerades i förhållande till 

törstupplevelsen. Förekomst av törst upplevdes av 20% av patienterna (II) och 

63% av patienterna med försämring av sin hjärtsvikt upplevde måttliga till svåra 

törstbesvär (IV). Patienter på en hjärtsviktsmottagning som rapporterade törst vid 

det första besöket var oftare törstiga även vid uppföljningsbesöken på mottag-

ningen jämfört med hjärtsviktspatienter som inte rapporterade törst vid första 

besöket (II). Törst intensiteten var betydligt högre hos patienter med en hjärt-

sviktsförsämring jämfört med patienter utan hjärtsvikt (median 75 vs. 25 mm, 

visuell analog skala [VAS] 0-100 mm, P <0,001) (I). Under en upptitreringspe-

riod med läkemedel för hjärtsvikt, ökade törst intensiteten hos 67% av patienter-

na. Patienter som hade hög grad av törstbesvär vid ankomsten till sjukhuset för 

en försämring av hjärtsvikt, fortsatte att ha högre grad av törstbesvär i jämförelse 

med patienter som hade lägre grad av törstbesvär vid sjukhusankomsten (IV). Ett 

stort antal patienter besvärades av muntorrhet när de var törstiga (III, IV). Patien-

ter med vätskerestriktion hade en högre grad av törstbesvär över tid i jämförelse 

med de som inte hade vätskerestriktion. De patienter som kände sig deprimerade 

hade högre törstintensitet över tid i jämförelse med de som inte kände sig depri-

merade (IV). Törst var associerat med vätskerestriktion (III-IV), en högre kon-

centration av serum urea (II-III), och depressiva symptom (II).  

Många patienter med hjärtsvikt upplever törstintensitet och törstbesvär. Pa-

tienter som rapporterade törst vid första mottagningsbesöket hade oftare törst vid 

efterföljande mottagningsbesök. De viktigaste faktorerna för törstintensitet eller 

törstbesvär var vätskerestriktion, en högre koncentration av plasma urea, och de-

pressiva symtom. Sjuksköterskor bör fråga patienter med hjärtsvikt om de är 

törstiga och mäta deras törstintensitet och grad av törstbesvär, samt att fråga dem 

om törst besvärar dem. Varje patient bör utvärderas för om en vätskerestriktion 

verkligen behövs, om patienten är uttorkad och behöver dricka mer eller måste 

behandlas för depression. 
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