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Abstract 

Background and aim: Heart failure (HF) is a serious health problem in developed and developing countries. The prevalence of depressive symptoms (DS) among patients with HF is high and it might reach up to more than 96%. Depressive symptoms among patients with HF are associated with worse outcomes including recurrent admissions and poor quality of life. Identifying predictors of DS can help in controlling these factors and thereafter these DS leading to better outcomes for this population. This study aimed to identify the most important predictors of DS among patients with HF. 
Materials and methods: A descriptive, cross-sectional correlational design was used with a convenience sample of 300 patients with a confirmed diagnosis of HF recruited from one governmental and one private hospital in Amman, Jordan. Depressive symptoms were measured using Beck Depression Inventory-II, while sociodemographic and clinical characteristics were collected either by patient interviews or medical records reviews. Logistic regression was used to determine the predictors of DS. 
Results: 209 males and 91 females participated in this study. As independent predictors of DS, older people, females, higher levels of New York Heart Association, and a history of diabetes and hypertension increased the severity of DS. On the contrary, higher levels of Left Ventricular Ejection Fraction were protective against DS. Every unit increase in Left Ventricular Ejection Fraction decreased DS by 45%. 
Conclusion: Identifying patients at risk for developing DS is critical to provide necessary assessment and management for them which might improve the quality of their lives, and prognosis.
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INTRODUCTION
Heart Failure (HF) is a serious health issue in developing nations, just as it is in industrialized nations [1,2]. The estimated prevalence of HF in Jordan, a developing Arab nation, is nearly 100,000 cases, with nearly 9000 instances reported annually based on an estimated small population of 6 million people [2]. However, the estimated prevalence rates for the most populous Arabic nations—namely, Egypt, Sudan, and Saudi Arabia are approximately 1.4 million, 0.7 million, and 0.5 million, respectively [2]. 
The most frequent cause of hospital admissions for HF is an acute aggravation of the condition [3,4]. HF has serious effects on the endocrine, neurological, and cardiovascular systems. Patients with HF frequently experience dyspnea, pitting edema, fluid retention, pulmonary edema, exhaustion, sleep disturbances, and a loss of vitality [3,5]. The impact of these symptoms on daily living skills, social interaction, functional status, and quality of life is significant.
Moreover, it has been shown that patients with HF experience psychological factors such as depressive symptoms and anxiety [2,3,6,7]. Among patients with HF, depressive symptoms are four to five times as common as in the general population [2,6-8] with a prevalence rate ranging from 9% to 96.1% [2,4,6,8-10]. In Jordan, the prevalence rate of depressive symptoms among patients with HF is 62% [2]. Although the pathophysiology of both HF and depression is poorly understood, there are a number of pathways and risk factors that are common to both illnesses. These include inflammation, neuroendocrine dysfunction, arrhythmias, high-risk behaviours, and social variables [10]. 
Depressive symptoms subsidize to augmented healthcare expenses [6,11], readmissions [12], worsening of HF symptoms [12], and mortality [6,13]. Additionally, it has been noted that depression in people with HF is associated with a worsening of the New York Heart Association (NYHA) functional classification [14,15], a worse quality of life [2,3,5], functional decline [15], and physical and social constraints [6,12]. Even with these highly reported prevalence rates and negative effects of depressive symptoms on patients with HF, healthcare providers fail to assess depressive symptoms among half of those patients [2,3,6].	Comment by Mamoun Ahram: Do you mean “contribute”?
Such studies imply that we may be able to identify patients with HF who are at a higher risk of morbidity by identifying the predictors of depressive symptoms and creating strategies targeted at treating and/or preventing additional depression [2,4,6,8-10]. Finding the predictors of depressive symptoms in patients with HF is, therefore, essential given the rising prevalence of cardiovascular disorders, and with 80% of cardiovascular deaths recorded in low- and middle-income countries including developing ones [16]. Therefore, the purpose of this study was to identify the most important predictors of depressive symptoms among patients with HF in a developing country (Jordan).
Research questions:
1. What is the prevalence rate of depressive symptoms among patients with HF?
2. What are the different levels of depressive symptoms patients with HF have?
3. What are the most important predictors of depressive symptoms among patients with HF?

METHODS
Design, sample, and setting: The study employed a descriptive, cross-sectional correlational design. A convenience sampling technique was used to recruit participants who met the following inclusion criteria from one governmental and one private hospital in Amman, Jordan. These hospitals have occupancy rates of nearly 95% of patients with HF: 1) a cardiologist-confirmed diagnosis of HF, 2) 18 years of age or older, 3) ability to read and write Arabic, 4) completion of informed consent, 5) not taking antidepressant medications.
To determine the required sample size for this study, a power analysis was performed. The G* power 3.1.9.2 logistic regression software was used to estimate sample size. To be conservative in estimating the effect size, a medium effect size of (0.3) was used for logistic regression. Other assumptions included logistic regression as a major statistical test with an estimated OR of 2.33, 70% male gender, an alpha of 0.05, a two-tailed test, and an estimated power of 0.80. To make the sample more representative, and to account for the nature of the statistical test used, approximately 20% of the calculated sample size was added to the total number of estimated sample size. Based on these assumptions, the total sample size required was 300 people. The recruitment process was extended until this number was reached.
Ethical considerations: At the Applied Science Private University in Amman, Jordan, the Institutional Review Board (IRB) committee heard the study's description from the lead researcher. On the basis of the committee's suggestion, the college's dean then issued the IRB approval letter. The medical directors of the chosen hospitals where the data collection took place were then sent this letter by the primary investigator. Prior to data collection, medical directors received the university's IRB approval letter, and the hospital boards gave their consent to the project.
Procedure: Research assistants contacted patients who satisfied the inclusion criteria during their outpatient clinic visit. Participants received written and spoken information on the study's goals, risks, and benefits. Following this explanation, patients who consented to participate were required to sign an informed consent, which included permission to review their medical records. Patients were invited to complete the Beck Depression Inventory II (BDI II), and their sociodemographic information was reported. Research assistants extracted the data from the patients' medical records, on Left Ventricular Ejection Fraction (LVEF), New-York Heart Association (NYHA) class, and other comorbidities.
Measurement of variables:
Depressive symptoms: BDI II was used to measure depressive symptoms. The BDI II is one of the most popular self-reported tools for measuring the severity of depressive symptoms. The 21-item survey measures the intensity of depressive symptoms. On a scale of 0 to 3, participants indicated how often they had had each symptom over the previous two weeks. The severity of the patients' depressive symptoms was then determined by comparing the overall score to a key. The usual cut-offs are 0–9 for minimum depressive symptoms (the normal group), 10–18 for mild depressive symptoms, 19–29 for moderate depressive symptoms, and 30-63 for severe depressive symptoms [17-19]. More severe depressive symptoms were indicated by higher overall scores. The Arabic version of this instrument has a well-established validity and reliability [20]. 
Sociodemographic and clinical characteristics: Both the administration of a questionnaire and the evaluation of medical records were used to gather these data: Age, gender, level of education, marital status, employment status, NYHA class, LVEF, history of HTN, DM, and time from HF diagnosis. For clarity, the following is a description of the NYHA class: Patients with no restrictions on physical activity are classified as class I; Patients with mild restrictions on physical activity are classified as class II; Patients with significant restrictions on physical activity are classified as class III; Patients who are unable to perform physical activity without symptoms of cardiac insufficiency are classified as class IV[2]. 
Data analysis: The Statistical Package for the Social Sciences for Windows 25.0 (IBM Corporation, Armonk, NY, USA) was used to analyze the data. A p-value of 0.05 was used to evaluate statistical significance. (Mean ± SD or frequency and percentages) were used to describe the participants' demographic and clinical features and to answer research questions 1 and 2.
In order to determine the predictors of depressive symptoms (research question number 3), a series of bivariate correlations was conducted to test for the relationship between depressive symptoms and demographic characteristics (age, gender, marital status, and work status) and clinical variables (LVEF, NYHA class, time since HF diagnosis, history of HTN, and DM). For interval measurements, Pearson's r was utilized, and Spearman's r was used for ordinal measurements. Next, logistic regression was used to determine the predictors of depressive symptoms. Patients were classified as non-depressed, if the BDI II scores were between 0-9 and depressed if the BDI II scores were between 10-63. The regression model consisted of 3 blocks. The first block contained age, gender, marital status, and job status, while the second block contained time since HF diagnosis, history of HTN, and DM. The last block contained LVEF, and NYHA class.

RESULTS
209 men and 91 women made up the sample for this study with a mean age of 55.4±11.5 years. Sociodemographic and clinical characteristics of the sample are presented in Table 1. Nearly three-quarters of the sample were married, and more than half of the sample were working. More than a third of the sample (39%) held a graduate degree. Based on the BDI II criteria, the sample had moderate depressive symptoms. The prevalence of depressive symptoms was 65%.


Table 1: Demographic and Clinical Characteristics of Patients with Heart Failure (N = 300)
	Characteristics
	M±SD or n (%)

	Gender
 Male
 Female
	
209 (69.7)
91 (30.3)

	Marital status
 Single
 Married
 Divorced
 Widowed 
	
27 (9.0)
216 (72.0)
12 (4.0)
45 (15.0)

	Education
 Less than high school/high school
 Diploma
 Holding Bs degree
	
138 (46.0)
45 (15.0)
117 (39.0)

	Job status
 Working
 Full time
 Part time
 Not working (including unemployed and retired)
	
178 (59.3)
132 (44.0)
46(15.3)
122 (40.7)

	NYHA class
 Class I and II
 Class III and IV
	
88 (29.3)
212 (70.7)

	History of HTN
	160 (53.3)

	History of DM
	180 (60.0)

	Age
	55.4±11.5

	LFEV
	37.2±4.7

	Time since HF diagnosis (in years)
	3.9±2.6

	Depression scores
	28.8±4.8

	Depression groups 
 Normal
 Mild depression
 Moderate depression
 Severe depression
	
105 (35)
30 (10)
150 (50)
15 (5)


Bs: Baccalaureate degree, NYHA class: New York Heart Association classification, HTN: hypertension, DM: Diabetes Mellitus, LVEF: Left ventricular ejection fraction.


Table 2 shows the results of the association between depressive symptoms with demographics and clinical variables. The only variable that had a negative correlation with depressive symptoms was LVEF. Marital status and job status were not correlated with depressive symptoms and, therefore, they were not included in the logistic regression model.


Table 2: Correlations depressive symptoms and demographic and clinical variables (N = 300)
	Variables
	Age
	LVEF
	History of DM
	History of HTN
	Marital status
	Job status
	Gender
	NYHA class
	Time since diagnosis

	Depressive Symptoms
	.36**
	-.56**
	.44**
	.48**
	NS
	NS
	.42**
	.38**
	.31*


LVEF: Left ventricular ejection fraction, DM: Diabetes Mellitus, HTN: hypertension, NYHA class: New York Heart Association classification, ** significant, P < .001, * significant at P < .05, NS: Not significant.


Table 3 shows the independent predictors of depressive symptoms based on the logistic regression analysis. Higher levels of LVEF have a protective effect against depressive symptoms. Every unit increase in LVEF decreased depressive symptoms by 45%. Patients with NYHA class III and IV were 126% at higher risk for developing depressive symptoms compared to patients with classes I and II. Every year the increase in age increased the occurrence of depressive symptoms by 48%. In addition, females were at 105% higher rate of developing depressive symptoms compared to males. Furthermore, the history of DM and HTN increased the occurrence of depressive symptoms by 58% and 54% respectively.


Table 3: Predictors of depressive symptoms by logistic regression (N=300)
	Predictor
	OR
	95% CI
	B
	Wald
	P Value

	LVEF
	0.55
	0.33-0.95
	0.60
	4.40
	0.027

	NYHA (class III and IV)
	2.26
	1.34-4.66
	1.16
	7.9
	0.001

	Age
	1.48
	1.01-2.30
	0.36
	3.31
	0.04

	Female gender
	2.05
	1.12–3.92
	0.91
	6.1
	0.019

	History of DM
	1.58
	1.04-2.46
	0.46
	4.21
	0.03

	History of HTN
	1.54
	1.03-2.33
	0.39
	3.64
	0.04


LVEF: Left ventricular ejection fraction, DM: Diabetes Mellitus, HTN: hypertension, NYHA class: New York Heart Association classification.


DISCUSSION
The current study assessed the level and predictors of depressive symptoms among patients with HF. The results presented an alarming prevalence and severity of depression among our patients. This should get the attention of healthcare providers (HCP) and decision makers, because depressive symptoms among patients with HF are associated with functional decline and death [15]. 
One of the risk factors for depressive symptoms among patients with HF was aging. It has been well documented that old age contributes to the development and severity of depression among the general population [21]. Seemingly, aging itself might increase the severity of comorbidities, including HF, contributing to increased anxiety, fear, and depression [22]. Other factors that might play a role in developing depressive symptoms among the elderly is the experience of different types of loss and approaching death [23].
Our study found that female patients with HF are more prone to develop depressive symptoms, consistent with previous studies. For instance, Gottlieb et al. [24] examined depression and quality of life among patients diagnosed with HF, they found that females had a higher prevalence (64%) compared to male patients (44%). In the same assertion, although Kao et al [25] found no differences between male and female patients in terms of depressive symptoms occurrence, they reported that the distribution and severity of these symptoms differed based on gender. To elaborate more, they found a higher percentage of female patients (56.8%) presented with moderate to severe depressive symptoms compared to male patients (38.8%).
In terms of the history of chronic illnesses, we found that DM and HTN are associated with the occurrence of depressive symptoms among patients with HF. This is consistent with the results of Lesman-Leegte et al. [26], who examined the quality of life and depression among matched groups of patients with HF and community residents. The latter study concluded that patients with HF with other comorbidities, such as DM, were more likely to experience depressive symptoms. This could be explained by the illness burden and the increased demands among patients with multi-morbidity.
Another important risk factor for the occurrence of depressive symptoms among patients with HF is advanced NYHA class. The link between depressive symptoms and advanced NYHA class could be due to patients' fear and sense of worsening HF condition. Generally, patients in classes III and IV have more advanced disease, worse symptoms, and limited physical activity [2]. Our results are consistent with previous studies, which revealed a significant association between the NYHA class and depression [6,27]. This finding should alert HCPs to the complex care needs of patients with advanced HF disease; nurses and other HCPs should address patients’ concerns and refer them to psychosocial consultants as needed.
Along with the same assertion, better cardiac function (as measured by better LVEF) was found to be a protective mechanism against developing depressive symptoms. As discussed earlier, better disease condition means a better performance and a lower symptom burden, which might alleviate patients' concerns and fears. There are some contradictions regarding the relationship between LVEF and the development of depression among cardiac populations. For instance, it has been shown that lower levels of LVEF were associated with higher rates of depression among patients with acute myocardial infarction [28,29]. However, this was not the case among patients with HF. For example, Freedland et al. [30] concluded that there was no relationship between the severity of left ventricular systolic dysfunction and depression in hospitalized patients with HF. However, it has been documented that depression among patients diagnosed with HF along with an impaired LVEF was associated with cardiovascular hospitalization and mortality [31]. Our finding is significant as there are limited previous studies that investigated the relationship between LVEF and depressive symptoms.

CONCLUSION
To conclude, the current study shed light on the contributors to the development of depressive symptoms among patients diagnosed with HF. Apparently, gender and age are significant demographic predictors of depression among those patients. Other clinical characteristics included the seriousness of the disease as measured by the LVEF and the NYHA class, as well as comorbidity with DM or HTN. Identifying patients at risk for developing depressive symptoms is critical to provide adequate support to them, improve the quality of their lives, and their prognosis. Moreover, clinicians must be aware of how depression and anxiety symptoms affect HF patients in order to create effective techniques to enhance prognosis, lessen the severity of the condition, and promote better adherence to treatment regimens.
Strengths and Limitations: One of the most important strengths of this study is that it determined the predictors of DS in developing countries, which was not addressed in previous studies. This study can be used as a baseline to compare the results with developed and other developing countries. On the other hand, depending partially on the medical records for data collection is one of the limitations of this study. Using a prospective or longitudinal design to determine the predictors of an outcome is more appropriate than a cross-sectional one. 
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الملخص
خلفية الدراسة : قصور عضلة القلب هو مشكلة صحية خطيرة في البلدان المتقدمة والنامية. إن انتشار أعراض الاكتئاب بين مرضى قصور القلب مرتفع وقد يصل إلى أكثر من 96٪. و ترتبط أعراض الاكتئاب بين مرضى قصور القلب بنتائج أسوأ بما في ذلك تكرر الادخال الى المستشفى وسوء نوعية الحياة. يمكن أن يساعد تحديد المتغيرات التي تتنبأ بأعراض الاكتئاب بين مرضى قصور القلب في التحكم في هذه العوامل وبذلك تخفيف اعراض الاكتئاب و بالتالي الوصول الى نتائج أفضل لهؤلاء المرضى. 
أهداف الدراسة: هدفت هذه الدراسة إلى التعرف على أهم العوامل التي تتنبأ بأعراض الاكتئاب بين مرضى قصور القلب.
منهجية  الدراسة : تم إجراء مسح مقطعي لجمع بيانات من 300 مريض يعانون من مرض قصور عضلة القلب يتعالجون في أحد المستشفيات الحكومية ومستشفى خاص في عمان، الأردن. تم جمع الخصائص الاجتماعية والديموغرافية والسريرية إما عن طريق مقابلات مع المرضى أو مراجعة السجلات الطبية، في حين تم قياس أعراض الاكتئاب باستخدام مقياس بيك (Beck Depression Inventory-II). تم التحليل الاحصائي باستخدام الانحدار اللوجستي لتحديد العوامل المتنبئة بأعراض الاكتئاب. 
النتائج: كانت أعراض الاكتئاب أشد بين كبار السن، والإناث، والذين حصلوا على درجات أعلى في تصنيف جمعية القلب في نيويورك، إضافة الى المرضى الذين يعانون أيضا من مرض السكري وارتفاع ضغط الدم. على العكس من ذلك، كانت المستويات الأعلى من نسبة القذف للبطين الأيسر وقائية ضد أعراض الاكتئاب، حيث ان كل وحدة زيادة في نسبة القذف للبطين الأيسر تقلل من أعراض الاكتئاب بنسبة 45٪.
الاستنتاجات: يعد تحديد مرضى قصور عضلة القلب المعرضين لخطر الإصابة بأعراض الاكتئاب أمرًا بالغ الأهمية لتوفير التقييم العلاج اللازمين لهم مما قد يؤدي إلى تحسين نوعية حياتهم.













الكلمات الدالة: أعراض الاكتئاب؛ قصور عضلة القلب؛ الأردن؛ التنبؤ.	Comment by Mamoun Ahram: Do you mean:
المتنبئات
?
	
image1.png
JORDAN MEDICAL




