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Abstract
Background: Decreased appetite can contribute to malnutrition in patients with heart failure.
Little is known about the trajectory of appetite over time in patients with HF and the factors

associated with decreased appetite after discharge from the hospital.

Objective: To investigate changes in appetite over time, and explore how fatigue, depressive

symptoms and quality of life are associated with decreased appetite.

Methods: Data from the multicenter randomized Coordinating study evaluating Outcomes of
Advising and Counselling in Heart failure (COACH) were used. Logistic regression and
mixed-effects logistic regression were used to investigate changes in appetite over time and to
explore the relationship between appetite and fatigue, depressive symptoms, and quality of

life.

Results: A total of 734 patients with HF (mean age 69 years) were included. Decreased
appetite was present at all follow-up measurement, however, decreased appetite was
significantly lower at 1 month OR 0.43 (CI 0.29-0.63), 6 months OR 0.31 (CI 0.20-0.47), 12
months OR 0.22 (0.14-0.34) and 18 months’ follow-up OR 0.24 (CI 0.15-0.37) compared to
baseline. Decreased appetite was associated with fatigue OR 3.09 (CI 1.98-4.84), symptoms
of depression OR 1.76 (CI 1.35-2.29) and low quality of life OR 1.01, (CI 1.01-1.02) across

all measurement points adjusted for covariates.

Conclusions: Appetite improved post discharge, however at all time point at least 22% of
patients reported decreased appetite. Fatigue, symptoms of depression and low quality of life
are factors associated with decreased appetite. Decreased appetite is a long-standing problem

in that does not disappear spontaneously after an acute HF deterioration.
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Introduction

Decreased appetite, synonymous with anorexia, (1) can lead to malnutrition which in turn
results to poor health outcomes such worsened functional capacity, morbidity and mortality
(2-4). Decreased appetite in patients with heart failure (HF) may be driven by abnormal
inflammatory processes, but also by disease-specific factors such as shortness of breath and
gastrointestinal edema (5-7). It can also be caused by changes of hormones associated with
older age, such as reduced feelings of hunger, altered satiety and diminished gastro motility
(1, 8). In addition, depressive symptoms and fatigue, which are common in patients with HF
(9-11), might play a role in causing a decreased appetite. Furthermore studies describe a
relationship between psychological factors and a decreased appetite (12), although not
performed in a HF population.

In research, the assessment of decreased appetite is mostly performed by determining appetite
hormones in blood samples instead of the self-report of patient (8, 12). However, in clinical
practice self-report of appetite, although not routinely performed, can be used to tailor
treatment and self-care advice. Clinicians and patients themselves might expect that a
decreased appetite will be resolved when patients are discharged from hospital to their normal
environment and food routines, however, there is limited data on the change in appetite over
time. A better understanding of decreased appetite might improve early detection of decreased
appetite during the HF trajectory and help to design future interventions to reduce the risk or
delay of the development of malnutrition. Therefore, the purpose of this study was to 1)
investigate changes of appetite over time in patients with HF and 2) explore how fatigue,
depressive symptoms and quality of life are associated with decreased appetite after a

hospitalization for HF.



Methods

Design and sample

Data from the multicenter randomized Coordinating study evaluating Outcomes of Advising
and Counselling in Heart failure (COACH) were used for secondary analysis. The COACH
study was a randomized controlled trial that investigated the effect of nurse-led interventions
on clinical outcomes in patients diagnosed with HF who were classified in New York Heart
Association Classification (NYHA class) II-IV. Patients were randomized to control group
“care as usual” or intervention group “basic support vs intensive support”. The intervention of
basic support consisted routine management by cardiologist and education by heart failure
nurse according to guidelines, counselling based on individual education needs and follow up
every 3 months. The intensive support consisted of similar program as basic support plus
more intense follow up monthly with multidisciplinary support and 2 home visits. A total of
1023 patients were included during a hospitalization for HF. Data were collected at baseline,
1, 6, 12 and 18-months’ follow-up. The study complied with the Declaration of Helsinki and
was approved by ethical committee. All patients provided written consent to participate in the
study. The methods and main results of the COACH study have been described in detail
elsewhere (13, 14). In 1023 patients, 272 (26%) patients died during the 18 month follow up.
In this study, patients with completed appetite measures were included which resulted to 734

(71%) patients at baseline.

Measurements

Decreased appetite was measured in an interview at baseline i.e., at discharge from hospital,
and at 1, 6, 12 and 18 months with the question: ‘Did you have a decreased appetite during
the last month? (yes/no)’. In the current analysis the answer ‘yes’ was used to report
‘decreased appetite’. Comparable single item appetite question has been used in other studies.

Saitoh et al investigated decreased appetite in 166 clinically stable patients with HF on basis



of a single item interview question “Do you have appetite loss” which was responded on a 6-
point Likert scale and dichotomized to > 1 as decreased appetite. In that study, decreased
appetite predicted lower survival (2). In Huang et al study, 1856 community dwelling adults
were interviewed with a single question to assess current appetite, responded to a three-stage
response scale, good, faire, poor appetite. Those patients having poor appetite had nutrition
deficiency of energy and certain minerals and vitamins compared to better appetite (15). The
way of knowing patients appetite by using single item question has value in clinical settings
and can be used to recognize patients with risk for limited food intake resulting to

malnutrition (16).

Fatigue was measured in the same way with the question: ‘Did you suffer from fatigue in the

last month? (yes/no)’.

Depressive symptoms were measured with the self-reported Center for Epidemiologic Studies
Depression Scale (CES-D). The instrument contains 20 items measuring depressive feelings
and behaviors on a scale ranging from 0 (rarely or none of the time) to 3 (most or all of the
time). The total score ranges from 0 to 60, with higher scores indicating more depressive
symptoms. CES-D has acceptable psychometrics sounds include concurrent and construct
validity as well as acceptable test-retest (17). A cut-off point of 16, which is generally used to
define patients at risk of clinical depressive symptoms was used to dichotomize patients into

two groups; a score > 16 points indicate more symptomatology (17, 18).

The Minnesota Living with Heart Failure Questionnaire (MLHFQ) was used to measure
quality of life during the past month. The instrument contains 21 items scored with a 6-point
Likert type rating scale and has a response score 0 (none or not applicable), and from 1 (very
little) to 5 (very much). The total score ranges from 0 to 105, and a higher score indicates

lower quality of life (19). MLHFQ has shown acceptable construct validity (20, 21).



Demographic and clinical data on left ventricular ejection fraction (LVEF), NYHA-class, six
minute walk test (6MWT), pharmacological treatment, blood samples of cardiac stress B-type
natriuretic peptide (BNP), C-reactive protein (CRP) and anthropometrics were derived from
medical records. Assessments were completed at discharge from hospital except CRP and

BNP that were assessed at admission to hospital.

Analysis

Descriptive statistics including mean and standard deviation, median and interquartile range,
frequency and percentage were used to describe demographic and clinical characteristics.
Frequencies of patients who had a decreased appetite at baseline, 1 month, 6 months, 12
months and 18 months were calculated. The incomplete appetite measurements at any time at

the follow-up were omitted.

Aim 1 was to explore changes in appetite over time. Logistic regression was performed where
the outcome variable ‘decreased appetite’ was grouped to ‘decreased appetite’ versus ‘no
decreased appetite’. A p-value of <0.05 was used to evaluate the prediction of time at 1, 6, 12,
and 18 months of decreased appetite compared to baseline. The time variable at baseline was
used as reference category. In addition, the study group assignment was treated as covariate in

this study (13).

Aim 2 was to explore the associations between the explanatory variables fatigue, depressive
symptoms, quality of life, and the outcome variable appetite which were measured at baseline,
1, 6, 12 and 18 months. Simple and mixed effects logistic analysis were performed for each
explanatory variable (22).

First, we examined the simple association between each explanatory variable and
decreased appetite using simple mixed-effects logistic regression model.

To further explore the associations between each explanatory variable and decreased



appetite excluding the impact of potential confounding we performed multivariable mixed-
effects logistic regression analysis where each explanatory variable was adjusted for
covariates that possibly could affect appetite i.e., age, sex, NYHA class, 6o MWT, BNP, CRP,
Body Mass Index kg/m? (BMI), angiotensin-converting enzyme (ACE), angiotensin 11
receptor blockers (ARB), beta-blockers, diuretics and the study group assignment. The
multiple mixed-effects logistic regression analysis was performed by condition on the
additive effect of the covariates. A p-value of 0.15 was assigned for entered covariates and

0.20 for removed covariates, and models were constructed by using stepwise elimination.

In addition, to evaluate the overall effect of the associations between explanatory variables
and decreased appetite from baseline to 18 months follow-up, we used time as a random
variable for each separate model (23, 24). Combining the Akaike information criterion (AIC),
the best models were selected (23). The model of best fit fitting was evaluated by F test for
fixed effects, and random effect was also evaluated with a normal test. Analyses were

performed using IBM SPSS Statistics version 22.

Results

Sample

A total of 734 patients with HF (mean age 69+12, 61% male) were included. Most of the
patients had NYHA class II (n=405, 55%) and III (n=304, 41%). None of the patients had
underweight regarding BMI (27+5) (Table 1). At baseline, 17 (2%) out of 751 appetite
measures were omitted from the analysis because of randomly missing. Out of 751, similar
randomly missing were omitted from the analysis at 1 month (n=68, 9 %), 6 month (n=91,

12%), 12 month (n=81, 11%) and 18 month follow-up (n=105, 14%).



Decreased appetite over time

At baseline, 49% (n=359) of patients reported having a decreased appetite while decreased

appetite was less frequent at 18 months’ follow-up, 22% (n=141) (Figure 1).

Decreased appetite was most frequent at discharge from hospital but significantly lower
(p<0.001) during the follow-up at all time points compared to baseline. At 1 month follow-up,
patients had 0.43 (CI 0.29-0.63) lower risk of decreased appetite compared to baseline. The
risk of having a decreased appetite continued to decrease at 6 months OR 0.31 (0.20-0.47), at
12 months OR 0.22 (0.14-0.34), and at 18 months OR 0.24 (CI 0.15-0.37) when adjusted for

COACH study assignment (Table 2).

Relationship fatigue and decreased appetite

With data including all time points, there were a significant relationship between fatigue and
decreased appetite in simple mixed-effects logistic regression OR 2.21 (CI 1.72-2.84). The
association remained significant and increased to OR 3.09 (CI 1.98-4.84) when we adjusted
for identified covariates i.e., sex, NYHA class, 6 MWT, ARB, CRP and the study group
assignment. The results showed that patients with fatigue were 3.09 times more likely to have
decreased appetite compared to those with no fatigue. The associations between fatigue and

decreased appetite were significant p<0.001 at all time points (Table 3).

Relationship decreased depressive symptoms and appetite

There was a significant relationship between depressive symptoms and decreased appetite in
simple mixed-effects logistic regression OR 2.03 (1.74-2.36). The association remained
significant and decreased to OR 1.76 (1.35-2.29) when we adjusted for identified covariates
1.e., sex, NYHA class, 6B MWT, ARB, beta-blockers, CRP and the study group assignment. In
the adjusted models, patients with depressive symptoms were 1.76 (CI 1.35-2.29) times more

likely of being affected by decreased appetite compared with those with no depressive



symptoms. The associations between depressive symptoms and decreased appetite were

significant p<0.001 using all the time points data (Table 3).

Relationship decreased quality of life and appetite

There was also a significant relationship between quality of life and decreased appetite in
simple mixed-effects logistic regression OR 1.01 (1.01-1.02). The association remained
significant but did not change OR 1.01 (1.01-1.02) when we adjusted for identified covariates
which were sex, NYHA class, 6o MWT, CRP, BMI and the study group assignment. The
results showed that patients with a lower quality of life were 1.01 (CI 1.01-1.02) times more
likely of being affected by decreased appetite than those with higher quality of life. The
associations between quality of life and decreased appetite were significant p<0.001 (Table

3).

Discussion

In the present study, decreased appetite was reported by almost half of the patients (49%) at
the time of discharge from hospital. Although decreased appetite became less prevalent over
time, it was still a problem after 18 months follow-up, 141 patients (22%) reporting a
decreased appetite. This is in contrast to findings of a study by Pilgrim et al who reported that
decreased appetite was consistently poor over time in a study among elderly patients (25).

A possible explanation could be that approximately 50% in the study of Pilgrim had a hospital
admission before the follow-up at six month. In our previous research we have described
similar patterns of recovery from symptoms after discharge; for example, change in sleep
problems or change in thirst over time (26, 27). These studies showed that although in some
patients symptoms may recover spontaneously, in others they are persistent or even appear for
the first time during the recovery process. In the current study we also described a persistent

prevalence of a decreased appetite in patients, and this is important to consider. Health care



providers might think that discharging patients to their own home and regular food habits will
solve possible problems with appetite. However, our data show that not all patients
spontaneously recover, and patients might be in need of more care related to their appetite and
food intake during the whole disease trajectory. Multi-intervention studies designed to
improve self-care after discharge from hospital are ongoing (28). Similar, supporting food
habits to delay or prevent malnutrition in patients with poor appetite could be a target. For
example, patients might not manage to prepare their daily meals because of the HF burden
and might therefore need support with home delivered meals, assisted for example by home
care services (29). Also, dietitian can provide supplements that can be helpful for patients in
situations where HF symptoms, physical and mental status affect nutrition negatively. These
supporting actions should however be based on accurate clinical nutrition assessment and
individual’s nutrition needs and preferences. Appetite should preferably be evaluated during

the HF trajectory to prevent malnutrition (30).

None of the patients were underweight according to BMI, however BMI is primary used to
define overweight and is not a good measure to identify nutrition status alone (31). To assess
nutrition status, a number of assessments as food habits, dietary intake, laboratory tests,

anthropometric measurements, clinical and etiological need to be judged (32).

In the present study, we found that fatigue was associated with a higher risk of developing
decreased appetite. The relationship between fatigue and decreased appetite is complex and
the direction of causation are not clear. Fatigue and decreased appetite are key components of
malnutrition (16). Previously higher levels of fatigue and decreased appetite were found in
patients with malnutrition compared with non-malnutrition (33). Both fatigue and decreased
appetite need to be considered as important in preventing or delaying the development of

malnutrition.



In our study, we found that patients with depressive symptoms were more likely to be affected
by decreased appetite compared with those without depressive symptoms. Our results are in
line with findings from Landi et al which showed that patients with depressive symptoms had
a two-fold higher risk for decreased appetite in a sample of elderly individuals (34).
Depressive symptoms need to be recognized as a potential risk factor for decreased appetite in
older people (35, 36). Studies have also showed that depressive symptoms are associated with
vitamin deficiency (37). Thus, depressive symptoms may be linked to both decreased appetite

and vitamin deficiency that probably are close connected to each other.

In addition, we found that patients with impaired quality of life also had more often a
decreased appetite than those with better quality of life. These results confirm studies in
patients with cancer that described that decreased appetite is associated with quality of life
(38). In a HF study, patients with better appetite reported better quality of life. However, these
associations were only evident for those patients without depressive symptoms (39).
Decreased appetite is certainly a complex symptom which seems to go far beyond the
pathophysiological perspective and therefore health care professionals should have a wider
perspective on appetite, for example a sedentary lifestyle such number of steps per day was

associated with appetite in patients with HF (40).

This study has some limitations. Decreased appetite was assessed with one question and two
response alternatives which may limit the ability to understand appetite in compare if more
appetite aspects are included. At present, there are no guidelines on how decreased appetite
should be measured in patients with HF. To meet this limitation, we adjusted our analysis for
potential factors that may influence appetite. Future research should preferably use validated

instruments designed to assess appetite in patients with HF.
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Conclusion and implications

This study shows that decreased appetite is a prevalent problem in patients with HF, not only
close to the time of hospitalization but also 1.5 years later. Moreover, fatigue, depressive
symptoms and low quality of life were independently predictors of decreased appetite over
time. Decreased appetite is a long-standing problem that does not disappear spontaneously,
and fatigue, depressive symptoms and low quality contributes to the deterioration. Decreased
appetite should be assessed in daily practice in the same way as other important nutritional
assessments, such as weight. In that manner, nutritional advice could be given at an early

stage to prevent or delay malnutrition.
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What's New

e Half of patients with HF experienced decreased appetite during hospitalization of HF.

e Decreased appetite was most prevalent during the hospital stay and improved post
discharge, but was still prevalent after discharge to 18 months later.

e Fatigue, symptoms of depression and quality of life are associated with decreased
appetite and should be identified as possible factors associated with decreased appetite

during the HF trajectory.
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Table 1. Demographic and clinical characteristics of patients with heart failure at baseline

(n=734).

Age in years, mean (SD)
Sex, male, n (%)
NYHA class, n (%)
II
11
v
Six minute walk test (meters), mean (SD)
LVEF, mean (SD)
BNP pg/mL, median (IQR)
CRP (mg/l), mean (SD)
BMI (kg/m2), mean (SD)
Pharmacological treatment, n (%)
Beta blocker
ARB or ACE-inhibitor
Diuretics
Decreased appetite, n (%)
Fatigue, n (%)
Depressive symptoms
Total score, mean (SD)
Score > 16, n (%)

Quality of life, mean (SD)

69 (12)

445 (61)

405 (55)

304 (41)

18 (2)

264 (134)

34 (14)

375 (172-802)
4(6)

27 (5)

501 (68)
641 (87)
701 (95)
359 (49)

627 (85)

15 (11)
266 (36)

43 (22)
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NYHA class, New York Heart Association (NYHA) functional classification; LVEF, Left
Ventricular Ejection Fraction; BNP, B-type natriuretic peptide; CRP, C-reactive protein;
BMI, Body mass Index. ARB, Angiotensin II Receptor Blocker; ACE inhibitors,

Angiotensin-converting enzyme inhibitor.
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Figure 1. Prevalence n (%) of decreased appetite of patients with heart failure at baseline, 1, 6,
12 and 18 months’ follow-up.
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Table 2. Changes of decreased appetite of patients with heart failure over time from baseline at discharge from

hospital to 18 months’ follow-up based on logistic regression, n=734 adjusted for covariates.

Beta** S.E p-value Odds ratio and 95% confidence interval
Baseline (reference)
1 month -0.83 0.19 <0.001 0.43 (0.29-0.63)
6 month -1.16 0.21 <0.001 0.31 (0.20-0.47)
12 month -1.49 0.22 <0.001 0.22 (0.14-0.34)
18 month -1.40 0.22 <0.001 0.24 (0.15-0.37)

R?=.071 (Nagelkerke)

**log (Odds ratio)

Covariates: Study group assignment of the COACH study: care as usual or intervention basic support vs intensive support.
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Table 3. Associations between fatigue, depressive symptoms, quality of life of patients with heart failure at baseline and

decreased appetite over time based on simple and multiple mixed effect logistic regression models adjusted for covariates.

Simple model Multiple model

OR (95% CI) p-value OR (95% CI) p-value
Fatigue * 2.21(1.72-2.84) <0.001 3.09 (1.98-4.84) <0.001
Depressive symptoms ° 2.03 (1.74-2.36) <0.001 1.76 (1.35-2.29) <0.001
Quality of life © 1.01 (1.01-1.02) <0.001 1.01 (1.01-1.02) <0.001

Fatigue * = reference category no fatigue. Covariates included in the multiple model; sex, NYHA class, 6o MWT, ARB,
CRP, study group assignment of the COACH study: care as usual or intervention basic support vs intensive support.
Depressive symptoms ° = reference category <16 points=no depression. Covariates included in the multiple model; sex,
NYHA class, oOMWT, ARB, beta-blockers, CRP, study group assignment of the COACH study: care as usual or
intervention basic support vs intensive support.

Quality of life © = reference category is lower score which indicate less affected quality of life. Covariates included in the
multiple model; sex, NYHA class, 6o MWT, CRP, BMI, study group assignment of the COACH study: care as usual or

intervention basic support vs intensive support.
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