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Abstract
Background: Cardiac cachexia is considered as an ominous complication that possibly associated with the
terminal stages of chronic heart failure as it consumes the protein-calories reserves of the patients.
Aims: The aims of this study were to identify the prevalence, level, and correlates of cardiac cachexia among
Jordanian patients with chronic heart failure.
Methods: A cross-sectional design was employed. A convenient sample of 300 chronic heart failure patients was
recruited from accessible chronic heart failure patients who regularly visit the cardiac care clinics at two different
hospitals that represent two health sectors in Jordan. A self-developed instrument was used to collect the data for
the purpose of this study.
Results: The mean of the total cachexia score of the sample was 5.88. Cardiac cachexia was detected in 58.7% (n=
176) about half of them were having mild cachexia. The prevalence of cardiac cachexia was 13.15%. There were
statistically significant correlation between the total cachexia score and some variables that include the patients’
age, monthly income, and number of years since diagnosed as chronic heart failure patients; however, number of
daily smoked cigarettes wasn’t significantly correlated with the total cachexia score.
Conclusion: Cardiac cachexia has not been widely investigated yet. The findings of this study can be used as a
baseline data since this study is the first of its kind conducted at the national and regional level. In addition, this
study can be useful for determining effective therapeutic modalities that can be employed on behalf of those
patients among the health care team; particularly nurses.
Keywords: cardiac cachexia, chronic heart failure (CHF), complication, Jordan
1. Introduction and Background
Cardiac cachexia is one of the most prevalent types of cachexia and it is considered as an ominous complication
that possibly associated terminal stages of chronic heart failure (CHF), as it consumes the protein-calories reserves
of the CHF patients, particularly elderly adults (Tibor Szabó et al., 2013; Tulman, Tripathi, Abel, & Papadimos,
2012). Indeed, several definitions were adopted to identify cardiac cachexia; however most definitions agreed that
it is a wasting, catabolic state that affects the bone, muscle, and fat tissues of the CHF patients, which eventually
leads to terminal hemodynamic compromise after the body fails to compensate (Cavey, 2011; Tibor Szabó et al.,
2013; Tulman et al., 2012).
Cardiac cachexia is diagnosed when non-edematous weight loss of more than 5% of the pre-morbid normal
patient’s body weight, without the presence of any other cachectic causes like cancer, thyroid diseases and severe
liver diseases, that occurred over a period of at least 6 months (Evans et al., 2008; Letilovic & Vrhovac, 2013;
Loncar, Omersa, Cvetinovic, Arandjelovic, & Lainscak, 2014).
In fact, the pathophysiology of cachexia that occurred with CHF patients is not fully understood; because the
cardiac cachexia occurred as a result of many factors that contribute in complex imbalances in the catabolic and
anabolic processes leading to the wasting and catabolic state (Cavey, 2011; Loncar et al., 2014; Tibor Szabó et al.,
2013). Activation of complex series of metabolic, neurohormonal, and immunological processes by the
development of CHF, are thought to have roles in the imbalances of the catabolic and anabolic processes (Martins
et al., 2014).
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According to the most recent statistics, approximately 15% of patients of advanced CHF developed cardiac
cachexia (Farkas et al., 2013; Stephan von Haehling & Anker, 2014). However, in USA alone, the number of CHF
patients currently is about 5 million and is growing annually with 500,000 new cases (Palus et al., 2011; Stephan
von Haehling & Anker, 2010). In Jordan and other developing Middle-East countries, heart diseases are emerging
health problem with a proportion of deaths range from 25% to 45% due to increased risk factors with a lack of
effective preventive measures (Elhneiti & Al-Hussami, 2017). In Jordan specifically, Coronary Heart Diseases
(CHD) is responsible on 35% of the overall deaths (WHO, 2013).
Multiple factors contribute in increasing the risk of cachexia in CHF patients and potentiate its complications.
Advancing in age is considered as one of the risk factors of heart failure. According to Lloyd-Jones (2009) and von
Haehling (2010), about 5.7 million Americans who are older than 65 years old were hospitalized with heart failure.
Von Haehling (2007) review study tried to explain the normal pathophysiology of aging among cardiac cachectic
patients. The researchers provided evidences to support that the energy expenditure decreased with advancing of
age in most of the CHF patients, but the resting energy expenditure in some patients increased as a result of
increase cardiac ventilatory work and resting peripheral oxygen consumption. This small portion of patients was
the best candidates for developing of cardiac cachexia. Furthermore, the researchers found a significant (P<0.0001)
annual reduction in lean body mass about 0.1-0.3 kg associates advancing in age of the CHF patients.
Smoking and its disastrous effect on the cardiac muscle and its role in developing cardiac cachexia in CHF patients
were discussed also by many studies in the literature (Ebner et al., 2013; Flouris et al., 2014; Plank et al., 2014).
Flouris (2014) and his colleagues studied the effect of second hand smoking on 19 healthy nonsmokers adults and
they measured Heart Rate Variability (HRV), serum cotinine, and six cardiac markers that include: Troponin I,
Myoglobin, Creatine Kinase-MB (CK-MB), Carbonic Anhydrase III, Fatty Acid Binding Protein, and Glycogen
Phosphorylase BB in serum samples. They concluded that second hand smoking suppresses heart rate variability
(HRV) in response to changes of emotional or physical efforts. Also, second hand smoking has an observed effect
on augmentation of CK-MB and Myoglobin that may lead to a generalized lytic state for the cardiac muscle which
appeared for at least two hours post exposure to second hand smoking.
Search in the literature through wide range of electronic data bases engines such as EBSCO, CINAHL and Pub
MED was conducted. Unfortunately, no single study about the prevalence, assessment, or management of cardiac
cachexia was found among CHF patients in the developing countries in which life styles and cultures expected to
influence markedly the research outcomes. The literature revealed contradictions in defining the correlates of
cardiac cachexia mostly related to the different sociodemographical characteristics of the CHF patients where the
reviewed studies were done.
On the other hand, the variations that existed in the diagnosing of cardiac cachexia, encourage the researcher to dig
more in the literature for a non-expensive, valid and reliable instrument which clearly diagnoses cardiac cachexia.
Consequently, the purposes of this study were to identify the prevalence and levels of cardiac cachexia in Jordanian
CHF patients and to describe the correlates of cardiac cachexia.
2. Methodology
2.1 Design & Sample
A cross-sectional design was used to conduct this study. The target population was all Jordanian CHF patients who
were followed up in the Jordanian hospitals. The accessible population for this study was Jordanian CHF patients
who were followed up in two hospitals represent two major health sector in the central part of Jordan; military and
governmental.
A convenient sampling technique was used to recruit CHF for the study. The sample size was determined by using
power primer analysis based on the statistical tests that will be used to analyze the participants data (Cohen, 1992).
A sample size of 200 CHF patients was needed to obtain a power of 0.8, medium effect size, and an alpha of 0.05.
To allow for 10% drop-out rate, there was a need to increase the sample by 10 % to reach 220 CHF patients.
However, as a result of the availability of participants and to overcome the potential drop-out, the sample size was
increased to 300 CHF patients to increase the generalizability of the result and to increase the external validity of
the study.
Eligibility criteria were adult Jordanian patients who had chronic heart failure and were able to understand Arabic.
Those with known neoplastic, thyroid disorders, nutritional impairments, or any chronic inflammatory conditions
were excluded from the study; to exclude other well-known types of cachexia, like cancer and pulmonary cachexia.
Furthermore, during the first exposure visit, any patients with signs of fluid overload that may mask the detecting
of weight loss were also excluded. Subjects were excluded on the basis of the data gathered from their medical
2
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records that show their eligibility to be recruited for the study. For example, if the records showed that the
participant has known neoplastic or nutritional impairment with a repetitive visits to nutritional clinic, the
participant will be excluded from the study.
2.2 Instrument
A researcher-developed instrument based on the latest dimensions of cardiac cachexia identification was used in
this study (Table 1). Using a combination of anthropometrics measures, biological markers, and clinical
manifestations as reported in the available literature was used in this study to detect and diagnose cardiac cachexia
among Jordanian CHF patients (Carlson & Dahlin, 2014; Evans et al., 2008; Gabison, Gibbs, Uziely, & Ganz,
2010; Letilovic & Vrhovac, 2013).
The instrument consisted mainly from two parts: patients’ sociodemographic data sheet and cardiac cachexia
instrument which divided to three main parts: anthropometrics, biomarkers, and clinical manifestation that
associated with cardiac cachexia that were measured majorly as what it is followed in cancer cachexia assessment
scale based on Common Terminology Criteria for Adverse events (CTCAE) version 4 that were developed by the
American National Institute of Health and National Cancer Institute in 2010 (Gabison et al., 2010; NIH & NCI,
2010).
In fact, after extensive search in the literature, no specific instruments were found to measure cardiac cachexia and
the targeted variables. Different methods were used to detect cardiac cachexia incidence among CHF patients,
which include mainly clinical manifestations, anthropometric measures, biochemical markers, imaging, and
functional tests to quantify muscle mass. Unfortunately, there are variations existed in diagnosing cardiac cachexia,
even with the use of different methods in detecting cardiac cachexia. However, Gabison and her colleagues built in
2010 a cachexia assessment scale to detect cachexia among cancer patients based on a combination of
anthropometric measures, biological markers and clinical manifestations that occurred in cancer cachectic patients
similar to the targeted variables for measuring through cardiac cachexia instrument (Gabison et al., 2010). The
comprehensive approach and the applicability of assessment that only followed in cancer cachexia scale makes it
the building blocks for the cardiac cachexia instrument.
Total cachexia score was calculated by summing up each answered item contained within the cardiac cachexia
instrument. The classification of the severity of cardiac cachexia was calculated as per to what is adopted in the
cancer cachexia assessment scale based on the CTCAE version 4 (Gabison et al., 2010; NIH & NCI, 2010); where
0 to 2 score = no cachexia; 3 to 18 = mild cachexia; 19 to 24 = moderate cachexia; and 25 to 24 = severe cachexia.
The face and scale content validity of the researcher-developed instrument items were checked by panel of
specialized experts in cardiac care nursing and nutrition. All selected experts were PhD-prepared faculty members
in the nursing schools at various Jordanian universities. For the content validity, the experts evaluated the
relevancy of the developed cardiac cachexia instrument items by using a scale of 1 to 4; where 1 = not relevant, 2
= somewhat relevant, 3 = quite relevant, and 4 = highly relevant. The Scale Content Validity Index (S-CVI) were
calculated and found to be 0.93.
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Table 1. Cardiac Cachexia Instrument

Anthropometrics

Item

0

1

2

3

% Weight loss
during 6 months

<5%

5%-10%

10%-20%

≥20%

BMI

Normal (<19)

Moderate (17-19)

Severe weight loss (<17)

AMA (mm)

Average
(>15th but
≤85th)

Below average

Wasted

According to age
and gender
Albumin (g/l)

35-50

30-<35

20- <30

< 20

>ULN -

(>1.5 -

(>3.0 - 6.0 )

1.5 X ULN

3.0) ULN

ULN

8-9.9

6.5-7.9

Biomarkers

Createnine

th

th

Normal

Hemoglobin (g/dl)

Normal

10

Average

Below average

No fatigue

Fatigue
relieved by
rest

Decrease muscle
strength
According to age
and gender

Fatigue

(≤5th )

(>5 but ≤ 15 )

“ULN: Upper
Limit of Normal”

limiting
instrumental ADL

Clinical Manifestations

Oral intake
altered without

Anorexia

No anorexia

significant weight
loss or
malnutrition; oral
nutritional

alteration in
eating habits

>6.0 X ULN
<6.5

Poor according

Fatigue not
relieved by rest;

Loss of
appetite
without

4

supplements
indicated

Fatigue not relieved by rest,
limiting self-care ADL
Associated with
significant
weight loss or
malnutrition
(e.g., inadequate
oral caloric
and/or fluid
intake); tube

Life-threatening
consequences;
urgent
intervention
indicated

feeding or TPN
indicated

2.2 Pilot Study
A pilot study was carried out with a sample of 30 CHF patients who met the inclusion criteria at the military
hospital to test the clarity, reliability and feasibility of the instrument. Cronbach’s alpha that was calculated and
found to be 0.92, indicated high internal consistency reliability when applying the instrument during the pilot
study.
2.3 Data Collection Procedure
Before administering the instrument for CHF patients, an official approval of institutional Review Board (IRB)
was attained. Then, administrative approval from the institutional review board of the selected hospitals and its
administrations were obtained.
A convenient and eligible sample was used based on non-probability sampling technique, which recruits all
accessible CHF patients until obtaining the specified targeted sample. The primary researcher was the only data
collectors who contacted the participants and administered the instrument of the study. To ensure that all the
participants are voluntarily involved in the study, consent forms were distributed to participants before applying
the instruments to make sure that CHF patients participation has no influence on their quality of care that was
provided for them. The primary researcher provided a short debriefing session for each patient to clarify the
purpose, the research procedure and researcher’s commitment of ensuring confidentiality and privacy of all
4
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potential participants.
The sociodemographic data were collected by direct questions to the participating CHF patients after brief
description for the study researcher and his qualification. NYHA class for every participant was identified through
asking direct questions by the researcher according to the known criteria of each class; while the cardiac cachexia
instrument were filled according to the participants’ measurements and verbal answers. Data collection from the
participants started in the 12 of April 2016 and ended in 23 of June 2016.
2.4 Methods of Data Analysis
Data was entered and analyzed using the SPSS Statistical package version 22 using a code book to reduce errors
during the data entry phase (Bums and Grove, 2009). Data entry was followed by standard data cleaning
procedures to check the accuracy of the data and deal with patterns of missing data if there is any (Bums and Grove,
2009). Descriptive statistics were used to describe the patients’ levels of cachexia and its prevalence alongside
patients’ demographic characteristics. Pearson correlation was employed to examine the correlation between total
cachexia score and participants’ selected sociodemographic characteristics that were measured as continuous
variables. An α-level of 0.05 was set as a level of significance for all statistical procedures executed in this study.
3. Results
3.1 Characteristics of the Sample
From the two different hospitals that belong to two different health sectors inside Jordan, this study recruited three
hundred Jordanian CHF patients who were conveniently selected according to the inclusion and exclusion criteria
to apply the cardiac cachexia instrument on them. One hundred and sixty CHF patients (53.3% of the total study
participants) were recruited from the military hospital, while the rest of the study sample, one hundred and forty
CHF patients (46.7%) were recruited from the governmental hospital (Table 2).
Table 2. Sample characteristics
Variable

N

%

Military

160

53.3

Governmental

140

46.7

Male

198

66.0

Female

102

34.0

Married

238

79.3

Single, widowed or divorced

62

20.7

Low educational level

173

57.7

High educational level

127

42.3

Employee

108

36.0

Retired

192

64.0

Yes

213

71.0

No

87

29.0

Hospital

Gender

Marital status

Level of education

Employment status

Medical insurance

5
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Chronic diseases
No chronic diseases

91

30.3

DM

47

15.7

HTN

149

46.3

Both DM and HTN

23

7.7

I

58

19.3

II

130

43.3

III

86

28.7

IV

26

8.7

Smoker

215

71.7

Non-smoker

85

28.3

Variable

M (SD)

Actual Range

Age

57.76 (10.66)

39-90

Monthly income

398.78 (168.92)

100-1000

Number of years since diagnosed as CHF

8.66 (5.77)

2-31

Number of smoked cigarettes

22.32 (8.39)

3-50

NYHA classification

Smoking status

3.2 Prevalence of Cardiac Cachexia among Jordanian CHF Patients
After calculating the total cachexia score for each participating CHF patient by summing up each answered item
contained within the cardiac cachexia instrument, the data analysis revealed that the mean of total cachexia scores
of the sample was 5.88 (SD= 6.15) with an actual range of 0-26 (Table 3). After applying the cancer cachexia
assessment scale scoring system, the data analysis showed that about 58.7% (n=176) of the participants had
cardiac cachexia, while 41.3% (n=124) of them had no cachexia. The accessible population that the study’s sample
was recruited from was estimated from records of the two selected study hospitals and it was found equal to1338
CHF patients that includes the total of the recruited CHF participants, CHF patients who were not enrolled
according to their eligibility, those who did not complete the study and those who declined participation in the
study. The prevalence of cardiac cachexia with respect to the accessible population was found about 13.15%.
3.3 Level of Cardiac Cachexia among Jordanian CHF Patients
In order to identify the cardiac cachexia levels and to categorize the participants based on their scores, we also used
the cancer cachexia assessment scale method of classifying and identifying the levels of cachexia among the
participants (Table 3).
The levels of cardiac cachexia were different across the study sample, and about half of the participants (n=155)
having mild cardiac cachexia, while 5.7% (n=17) of them having moderate cardiac cachexia, and 1.3% (n=4) of the
participants having severe cardiac cachexia.
Table 3. Prevalence and levels of cardiac cachexia among Jordanian Patients with CHF
Variable

N

%

Total cardiac cachexia score

300

No cardiac cachexia

124

41.3

0-2

Mild cardiac cachexia

155

51.7

3-18

Moderate cardiac cachexia

017

5.7

19-24

Severe cardiac cachexia

004

1.3

25-36

6

M (SD)

Actual Range

5.88 (6.15)

0-26
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3.4 The Correlation between Cardiac Cachexia and Sociodemographic Characteristics of Jordanian CHF
Patients
Results of the correlations analysis indicated strong significant positive correlation between the total cachexia
score and participants’ age (r= 0.74, p= 0.001). However, weak significant positive correlations were found
between total cachexia score and each of monthly income (r = 0.130, p= 0.024), and number of years since the
patient firstly diagnosed of CHF (r= 0.188, p= 0.001). Participants who were older, had a higher monthly income,
and diagnosed earlier with CHF reported higher total cachexia scores than other participant. On the other hand,
number of daily smoked cigarettes didn’t significantly correlated with the total cachexia score (r= -0.083, p= 0.226)
(Table 4).
Table 4. Pearson’s correlation matrix between all continuous variables with total cachexia score
Variable

Total cardiac cachexia score

1. Age

.74**

2. Monthly income

.130*

3. Number of years since the patient firstly diagnosed of CHF

.188**

4. Number of daily smoked cigarettes

-.083

*Correlation is significant at the 0.01 level (2-tailed).
** Correlation is significant at the 0.05 level (2-tailed).

4. Discussion
4.1 Prevalence and Levels of Cardiac Cachexia among Jordanian CHF Patients
This study was the first study conducted in Jordan to examine cardiac cachexia among CHF patients. The analysis
showed that the total cardiac cachexia score in Jordanian CHF patients was relatively high (M= 5.88, SD= 6.15),
and about 58.7% (n=176) of the study participants had cardiac cachexia. In fact, this high percentage of cardiac
cachexia is reflecting a serious problem that needs an immediate intervention in order to improve medical and
nursing practice from one perspective, and to improve the CHF patients’ knowledge and behaviors from the other
perspective.
A few studies that discuss cardiac cachexia prevalence were found in literature. According to the most recent
statistics about cardiac cachexia, approximately 15% of patients of advanced CHF developed cardiac cachexia
(Farkas et al., 2013; Stephan von Haehling & Anker, 2014). In our study, the prevalence of cardiac cachexia with
respect to the accessible population was found about 13.15% which is around the global prevalence. However, the
percentage of cachectic patients in our results open the doors about a serious un-noticed problem that in need to be
managed and controlled.
In fact, most of the reviewed studies used only weight loss to detect and diagnosed patients with cardiac cachexia
with relatively small convenient samples of patients. Szabó (2014) is one of the recent studies that relied on weight
loss to identify about 16% cardiac cachectic patients among 111 CHF patients included in the study. However, the
small sample size of the cardiac cachectic patients increases the risk of committing type II error and limit the
generalizability of study results.
On the other hand, our study high percentage of cardiac cachexia is congruent with other researches’ findings that
also relied only on the weight loss to diagnose and identify cardiac cachexia. Araújo (2011) and his colleagues in
their study found that about 40% (n= 38) of their total sample of CHF patients (n= 94) had cardiac cachexia based
on their weight loss during 6 the last six months. However, being a single center study with small relatively
convenient sample with low female proportion limit the generalizability of their results.
In our study, we didn’t rely only on the weight loss to diagnose cardiac cachexia. We used a combination of
variables, including anthropometrics, biomarkers, and clinical manifestations, to identify the cardiac cachectic
patients. The influence of additional criteria to the weight loss for diagnosing cardiac cachexia was in contrast with
what Letilovic (2013) found in his study when the percentage of cardiac cachexia decreased from 31% (n= 13)
based on weight loss only to 24% (n= 10) after adding the additional criteria of other anthropometrics, biomarkers,
and clinical manifestations. However, Letilovic (2013) using of a small number of CHF patients limits the
generalizability of the study results.
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In related to the levels of cardiac cachexia, our study was the first study that tried to classify cardiac cachexia to
levels and to identify the frequencies and percentages for each level. Although the majority of our study
participants were cachectic patients (58.7%), fortunately the highest percentage of the cachectic patients were
classified as mild cachexia that could be managed successfully with better chances of prognosis when it is
compared with the more complicated levels of cardiac cachexia, like moderate and severe levels (Carlson &
Dahlin, 2014; Cavey, 2011; Gřiva, 2015). In fact, our classification to levels was similar to what Gabison (2010)
used in developing her instrument when she studied 90 cancer patients and found that about 41% (n= 37) of her
participant were not having cachexia; while 48% (n=43) of them were mild and 11% (n= 10) had moderate to
severe cachexia.
Based on the comparison between our results and other literature studies, our rationales for the observed difference
in the levels and percentage of cardiac cachexia are that our study relied on other variables to diagnose cardiac
cachexia besides losing body weight only in the last six months as other studies relied on. The increasing number
of measured variables and scoring system that were used successfully in our study revealed a relatively similar
percentage of cardiac cachexia as it is noticed in the cancer cachexia after using the same criteria.
The other possible rational for these variations in prevalence and percentage of cardiac cachexia in comparison to
literature could be related to various social, environmental and cultural variables. The unhealthy life styles of the
study participants could be clearly observed through the high percentage of smokers. Among them (71.7%) were
smokers which could be considered as one of the leading causes for the resulted high percentage of cardiac
cachexia among the participating CHF patients.
4.2 The Correlation between Cardiac Cachexia and Sociodemographic Characteristics of Jordanian CHF
Patients
The results revealed on a strong significant positive correlation between the total cachexia score and advancing in
age of CHF patients (r=0.74, p=0.001). This result is in line with other studies in the literature that discussed the
role of advancing in age of CHF patients in developing cardiac cachexia. Advancing in age is concurrent with
decreasing in the levels of protein and fat synthesis inside the body, which resulted from the ongoing decline in the
levels of testosterone and other many anabolic hormones with advancing in age (Cavey, 2011; Jankowska et al.,
2006; Morley, Thomas, & Wilson, 2006; Yamada et al., 2013). Moreover, von Haehling (2007) found in his study
that the energy expenditure decreased with advancing of age in the CHF patient, and he claimed that there was a
significant annual reduction in lean body mass (P<0.0001), about 0.1-0.3 kg, that is associated the advancing in
age of the CHF patients. Yamada (2013) studied 568 healthy men and 1314 healthy women and found that the
muscle mass loss increased with advancing in age; especially after the age of 75 year in both genders.
Our results also revealed on a weak significant positive correlations between the total cachexia score and CHF
patient’s monthly income (r= 0.130, p= 0.024), and number of years since the patient firstly diagnosed of CHF
(r=0.188, p=0.001). The positive correlation between numbers of years since diagnosed of CHF and the total
cachexia score could be attributed to the advancing in age and its accompanying changes that occurred
simultaneously with the increasing of number of the years since firstly diagnosed as CHF patients.
Moreover, the positive correlation of the total cachexia score with number of years since firstly diagnosed as CHF
patients could be also attributed to the anxiety, stress, and depression that accompanied the chronic diseases in
general and increased their levels simultaneously with increasing number of the suffering years of chronic diseases
(Al-Gamal, 2014; Lee, Chung, Suh, & Jung, 2015; Min-Su et al., 2015; Popović et al., 2015). In fact, our result of
the significant correlation of the number of years since diagnosed as CHF was in contrast with what Araújo (2011)
and his colleagues found when they compared 38 cachectic patients with 56 non-cachectic patients. They found
that there was no significant difference between the study groups with respect to time since CHF diagnosis (p=
0.52). However, being a single center study with a small sample of patients limited the generalizability of their
results. In fact, the comparisons of our results with other studies are not equivalent due to various reasons,
including cultural and sociodemographic characteristics of the sample that are different from our recruited sample
from a Middle East country like Jordan where unique cultural values and sociodemographics govern and affect the
behaviors of CHF patients.
The monthly income and its positive correlation with the total cachexia score are in congruent with other studies
that discussed and supported that the higher income people had higher healthy lifestyle behaviors which had
effects in decreasing the possibilities of the complicating of CHF and reaching the cachectic state (Eshah, 2011;
Goeppel, Frenz, Grabenhenrich, Keil, & Tinnemann, 2016). Furthermore, the higher monthly income is usually
associated with presence of better quality of life and with a medical insurance that covers the medical needs for the
chronic diseases patients like CHF patients (Lemos, Rodrigues, Paulo Veiga, & Veiga, 2015; Salinas, de Heer,
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Lapeyrouse, Heyman, & Guillermo Balcázar, 2015).
The insignificant correlation between number of daily smoked cigarettes and total cachexia score was unpredicted
and in contrast with some literature studies that found that the number of daily smoked cigarettes positively
correlated with CHF complications like cardiac cachexia (Ebner et al., 2013). Ebner and his colleagues concluded
that serum cotinine levels increase when the number of smoked cigarettes increases, and this has a major role in the
progression of cardiovascular and metabolic dysfunction in CHF patient that may be complicated in comparison to
cardiac cachexia.
4.3 Strengths and Limitations
The major strength of the study lies in the overall number of the sample (n= 300) in comparison with most of the
reviewed studies that were conducted with a few number of participants. However, the convenient sampling
technique was used to recruit the study participants from only two health sectors without including the private or
university-affiliated health sector causes limitation in the external validity and limits the generalizability of the
results.
Another major limitation of the current study was related to the main study instrument which developed by the
researcher. In fact, after extensive search in the literature, no specific instruments were found to measure cardiac
cachexia and the targeted variables. So, the study instrument was built after a thorough and extensive search in the
literature to find the measured variables that contribute in cardiac cachexia incidence. However, further testing of
psychometric properties is recommended to ensure accurate and valid measurement of the cardiac cachexia.
5. Conclusion & Implications
Cardiac cachexia has not been widely measured and studied yet world widely. The results of this study shed the
lights on the cardiac cachexia as a prevalent problem in Jordanian CHF patients that in need for urgent
collaborative efforts to fight and decrease its prevalence and pathological consequences. Sociodemographic
characteristics of the CHF patients and their chronic diseases have roles in developing cardiac cachexia and should
be taken into consideration when dealing with CHF patients and when developing and implementing treatment
plans of cardiac cachexia.
5.1 Relevance to Clinical Practice
Indeed, the results of this study can be used as a baseline data about the prevalence and level of cardiac cachexia
among Jordanian CHF patients since this study is the first of its kind conducted to examine cardiac cachexia at the
national and even the regional level. Establishing baseline data about cardiac cachexia paved the way in front of
future researches for it helps the researchers to conduct additional more controlled research studies in terms of their
designs and methodologies. In addition, this study can be useful for determining effective therapeutic modalities
that can be employed on behalf of cachectic patients among the health care team; particularly nurses, that could be
used effectively in decreasing the cardiac cachexia incidence among the CHF patients, like nutritional or patients’
educational and patient’s families educational programs (Agren, Evangelista, Hjelm, & Strömberg, 2012; Cavey,
2011; Holmes, 2009; Lycholip, Celutkiene, Rudys, Steponenieni, & Laucevicius, 2010; Strasser, 2012).
Nurses and other health care members must have the necessary knowledge and trainings to correctly recognize the
cardiac cachexia and differentiate it from other similar disorders, like malnutrition or sarcopenia. Indeed, the
researcher’s developed instrument to detect and diagnose cachectic CHF patients can be used easily by the nurses
and other health team members; since it relied on easily measurable variables that can be assessed rapidly during
the routinely follow-up visits or even in the acute care settings.
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