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The management of heart failure (HF) is a major ongoing challenge in today’s healthcare 

system [1,2]. Many attempts have been made to promote self-management and self-care in 

patients with HF [2]. The current evidence and guidelines recommend engaging the family 

and highlight the role of nurses to promote self-management and self-care in patients with 

HF [3-5]. Family functioning is an integral element to achieve effective self-management 

and self-care [6]. However, the evidence on using a family-focused approach is limited, and 

the role of social support from nurses in family functioning and family health has not been 

addressed in HF. We also need to better understand the factors associated with family 

functioning. In addition, there is a need for a perspective on living with HF in ethnic 

minority groups to add more insight regarding the daily living with and daily management 

of HF. 

In the original studies presented in this thesis, dyadic data analysis was used to gain an 

understanding of the dyadic effect of social support provided by nurses on family health and 

family functioning in patients with HF and their family members. A joint-family interview 

was implemented to explore the perspective of ethnic minority families living with HF in 

Denmark. Finally, an international cross-sectional design was used to gain a better picture 

of factors associated with family functioning in patients with HF and their family members. 
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Heart failure; a worldwide burden  

Traditionally, HF is defined as a condition in which the heart does not pump enough blood 

for the body’s needs [7]. Recently, HF has been defined as a complex clinical syndrome 

with a structural and/or functional cardiac abnormality that leads to reduced cardiac output 

and/or increased intracardiac pressures, which is accompanied by various signs and 

symptoms [3]. The most common symptoms of HF are breathlessness, swelling of the 

ankles, tiredness and fatigue, and reduced exercise tolerance, with possible signs of elevated 

jugular venous pressure, pulmonary crackles, and peripheral edema [3,4]. Although this 

definition is accurate, it is not clear enough to be used in clinical practice and research. 

Therefore, clinicians and researchers have categorized HF based on its diagnostic features 

or its the hemodynamic and physiological aspects. The most common way to categorize HF 

is by left ventricular ejection fraction (LVEF) and the New York Heart Association 

Classification (NYHA). LVEF is categorized as HF with preserved (≥ 50), mid-range (40–

50), and reduced ejection fraction (< 40). The NYHA classification indicates the severity of 

symptoms and exercise intolerance and ranges from I (no symptoms and no limitations in 

exercise) to IV (symptoms even at rest and severe limitations) [3]. The most recent 

definition of HF was released in March 2021 by a joint paper from the Heart Failure Society 

of America, the Heart Failure Association of the European Society of Cardiology, and the 

Japanese Heart Failure Society and standardizes a universal definition of HF that is simple 

but comprehensive, with universal applicability. It defines HF as a clinical syndrome with 

current or prior symptoms and or signs caused by a structural and/or functional cardiac 

abnormality (e.g., LVEF < 50%) that induces increased natriuretic peptide levels, or 

objective evidence of cardiogenic pulmonary/systemic congestion [7].  

The pathophysiology of HF is complex and involves structural changes due to damage to 

the myocardial cells that lead to a reduction of the myocardial muscle’s function, with 
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progressive changes in hemodynamic, renal, and neurohormonal factors in order to regain 

circulatory homeostasis. This condition results in excessive retention of fluid and sodium, 

changes in blood flow in muscle, arrhythmia, altered breathing pattern, and activation of 

inflammatory and immune responses [8,9]. The most common etiologies of HF are ischemic 

heart disease, hypertensive heart disease, chronic obstructive pulmonary disease, and 

rheumatic heart disease [10]. 

HF has become a global pandemic [11]. The worldwide prevalence of HF in 2016 was more 

than 37.7 million and in 2020 was 64.34 million [10,12,13]. The prevalence of HF varies 

across the world, ranging from 0.3% in India to 4% in Germany among the general adult 

population [13]. The numbers of patients with HF have been increasing because of global 

population growth, aging of the population, and improved survival after diagnosis [12,13]. 

The reported incidence of HF varies from 1 to 9 cases per 1000 person‐years in European 

countries and the USA, depending on the diagnostic criteria and the population studied [13]. 

The latest statistics show that although there was a decrease in the incidence of HF in 

patients aged 60–84 years, the incidence increased in younger (< 55 years) and very old 

patients (> 85 years) [13,14]. Similarly, in Denmark, the incidence of HF decreased among 

older (> 50 years) but increased among younger (≤ 50 years) individuals [15]. The risk of 

HF at age 55 is estimated to be 33% for men and 28% for women [3]. The mortality rates 

for HF patients are still high, with 17% to 45% of deaths occurring within 1 year of hospital 

admission [4]. The annual cost of HF is almost USD 108 billion worldwide, hospitalization 

being the main expenditure [16]. By the year 2030, the prevalence and years lost due to 

disability (YLDs) are estimated to grow more than 15% and 10%, respectively at a cost of 

more than USD 398 billion worldwide [12]. HF with its significant mortality, morbidity, 

hospitalizations, and health care costs has become a huge burden on healthcare services [17-

19].  

In Denmark, 62,000 cases have been diagnosed with HF, and about 12,000 new cases are 

diagnosed every year [20], imposing significant high healthcare costs on society [21]. The 

annual incidence of HF is estimated to be 1.0–1.5%. The 1-year mortality rate is about 20% 

after diagnosis, and the median survival rate is 4–5 years [22].  

In Iran, no registered-based data on HF are available, but a recent study has reported an 

incidence rate of HF 8.1%, which is much higher than what has been reported in other 
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countries, imposing a huge burden on the healthcare system and the family in Iran [23]. In 

addition, HF may impose an economic burden on Iranian families, because health care in 

Iran is not free, and due to the inadequate coverage of health insurance, the family has to 

pay the main costs of a patients’ treatment [24]. In Iceland, a study reported the prevalence 

of HF to be 3.6% in a randomly selected group of individuals aged 66–98 years, and this 

number is expected to increase 2.3-fold by the year 2040 [25]. 

 

Heart failure and daily life; the impact on individual and 

family 

HF also takes its toll on patients’ and their families’ daily lives, often requiring lifestyle 

changes [4]. The physical limitations (e.g., breathlessness, fatigue, decreased sexual 

function, side effects of medications, and reduced exercise tolerance), emotional distress, 

social isolation, decreased family activities, and altered social and domestic roles imposed 

by HF restrict many aspects of the daily life of the patients [26-28]. Moreover, families are 

often involved in patient care by providing different supporting roles, such as support for 

daily tasks, giving emotional support, and providing support in the decision-making process 

regarding the treatment of HF symptoms [29,30]. The progressive, restricted nature of HF 

can also impact negatively families’ daily lives, health status, and quality of life [28]. Issues 

such as changes/shifts in domestic roles and responsibilities (e.g., increased daily tasks) 

within the family context, fatigue, and anxiety were consistently reported in family members 

of the patients with HF [28,31-33]. Patients and their families often need to work together 

to adjust properly to this new situation and regain balance in their mutual relationship and 

daily life. Family functioning plays a key role in the adaptation to illness and lifestyle 

modification of the individual [34,35]. A family with decreased family functioning may be 

unable to cope with challenges, changes, and limitations imposed by HF. Hence, family 

functioning needs to be assessed to gain an accurate picture of the way a family responds to 

HF [35,36]. 
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Management of heart failure; the roles of family and 

nurses 

Recent guidelines for the management of HF recommend a combination of medical therapy 

(e.g., pharmacological and device-based treatments) and lifestyle modifications (e.g., 

dietary changes, regular exercise, and maintaining weight) to self-manage HF at home 

[3,4,37-39]. Self-management involves “the individual’s ability to manage the symptoms, 

treatment, physical and psychosocial consequences, and lifestyle changes inherent in living 

with a chronic condition” [40]. This management approach, which is more proactive and 

preventative than the traditional crisis management approach, can help to reduce HF 

symptoms, slow the progress of HF, improve daily life, prevent hospitalizations, and reduce 

mortality [41]. Despite recent progress in the management of HF, many patients still 

experience a poor quality of life with a high rate of hospitalization and death [11,42]. Hence, 

for the proper management of HF, the European Society of Cardiology and the World Heart 

Federation emphasize the role of nurses and involvement of the family in HF management 

to reduce the burnout of HF in the world [3,4]. The major focus of nurses, in collaboration 

with a multidisciplinary team, is improving self-care by providing education to the patient 

and the family on the disease, diet, exercise, medications, self-management strategies, and 

lifestyle issues and by providing instrumental and informational support to facilitate 

change/adaptation [1,2,42,43]. Self-care in HF consists of self-care maintenance (e.g., 

being physically active), self-care monitoring (e.g., detecting fatigue and tiredness), and 

self-care management (e.g., adapting activity level) [2]. Self-care should be considered in 

the context of a family. An integrative review has highlighted that the family has the most 

influential role in maintaining self-care behavior relating to HF [30,34]. Family members, 

especially the patients’ partners or spouses (dyad), often play the informal caregiver role 

during HF, experiencing and navigating illness alongside patients [44]. There are positive 

reports of family caregivers’ role in improving the management of HF and clinical outcomes 

such as reducing readmission and mortality rates [5,45-47]. In contrast, family members 

who are subject to strain and decreased well-being can negatively affect patient outcomes. 

For instance, a higher level of caregiver psychological distress is reported to be associated 

with worse symptoms, decreased quality of life, and more serious clinical events in patients 

with HF [48]. Thus, this focuses attention on using family- and dyadic-orientated 
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approaches to optimize HF management and to improve health-related outcomes in family 

members. 

 

Rationale for the work presented in this thesis; existent 

evidence and lack of knowledge  

A Cochrane review on disease management of HF evaluating 47 randomized clinical studies 

(10,869 participants) indicated that case management (active management of high-risk 

patients mostly by nurses) and multidisciplinary interventions (coordinated healthcare 

interventions with an emphasis on patient self-care) may reduce all-cause mortality. 

However, the evidence regarding hospital readmissions and quality of life was both limited 

and poor, which hinders drawing a clear conclusion on these issues. The overall quality of 

evidence was low, and most studies targeted patients or informal caregiver partners at an 

individual level without including both the patient and his/her caregiver partner [41]. 

There are limited but growing numbers of studies in the last decade that have reported 

promising results using a family-/dyadic-oriented approach in HF research. A systematic 

review of dyadic interventions in HF (including 18 papers) indicated positive effects of these 

interventions on self-care in HF patients [49]. Others have also reported positive effects 

regarding higher shared HF knowledge within dyads on self-care adherence behaviors [50] 

and higher dyadic confidence on HF care behaviors [51]. Dyadic studies in HF have also 

highlighted the important role of dyadic congruence and agreement in HF self-care (e.g., 

symptom appraisal) by taking a collaborative approach within dyads to the management of 

HF [52-55].  

In the dyadic studies, a pair of individuals, most commonly patient-partner/spouse, who 

have an influential relationship on each other’s outcomes is considered as a unit of 

care/study/analysis [56]. That is, the family-/dyadic-oriented approach focuses on the 

progressive interdependence within families or dyads that impacts the way that a 

dyad/family manages the illness together to improve family/dyad health [44,57]. Family 

nursing is a scientific discipline that provides knowledge and facilitates the use of the 

family-/dyadic-oriented approach in practice and research. Family nursing not only 
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considers the impact of family on an individual’s illness and health but also the impact of 

the health and illness of individuals on other family members [57]. Family nursing was first 

introduced to Denmark by Birte Østergaard [58]. She also runs the Heart Failure Family 

Trial in Denmark, which is the first project to investigate the impact of family nursing 

therapeutic conversations compared to conventional care on health-related quality of life, 

self-care, depression, and family resources of outpatients with HF and their close family 

members [59,60]. 

A serious shortcoming regarding previous research in HF that has reported promising results 

on improving patients’ outcomes is the unsustainability of these interventions over time in 

existing healthcare systems [48,49,61]. The main reason is that the family-/dyadic- oriented 

approach is lacking in both inclusion of participants and data analysis. That is, limited 

studies have included family members alongside patients in the interventions and in most 

of them data analysis was conducted at the individual level. However, dyadic data analysis 

that considers the dyadic data (e.g., data from patient-partner) as a unit of analysis has rarely 

been used in these studies. The dyadic data analysis considers the interdependence within 

dyads that the usual testes do not and gives an accurate estimate of analysis. Another 

explanation could be that these interventions were targeted at patients/family members 

without considering the level of family functioning. A family with decreased family 

functioning may fail to respond to any intervention that is targeted to improve self-care and 

health-related outcomes, whereas a higher level of family functioning can facilitate the 

effect of these interventions.  

The same challenges exist in qualitative studies. Some studies have addressed the patients’ 

perspective of living with HF [26,33,62-65], others focused on family members’ 

perspective [31,66-69], and few studies considered the perspectives of both patients and 

their partners/spouses/family members [27,62,70,71]. However, in nearly all studies one-

to-one interviews were used, and a joint-family interview was used in very few studies [29]. 

To our knowledge, no study of the perspectives of minority group families living with HF 

using joint-family interviews has been conducted. Such a study could broaden our insight 

regarding day-to-day living with HF. Another concern is the lack of an international 

perspective to better manage HF. Considering the pivotal role of family functioning in the 

management of HF, an international perspective needs to have a better picture of family 

functioning and factors associated with it. 
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The work presented in the thesis assumes that family functioning is the foundation of HF 

management (e.g., self-care, adaptation to changes, and lifestyle modification) and should 

be assessed regularly to obtain greater insight into what the family is capable of and has the 

capacity to handle, and also into its ability to deal with forthcoming challenges regarding 

the HF situation. In other words, dyads who function well within the family will manage 

HF care successfully and vice versa. It could also help to identify families who are at risk 

for poor outcomes, making it possible to target interventions in the research that would 

benefit them and/or provide support in practice. Families with decreased family functioning 

living with HF may not be able to respond adequately to the changes and limitations that 

are imposed by HF and adjust and/or adapt to this new situation properly. As a result, they 

need special support, particularly from healthcare professionals to handle this situation. 

Family health and family functioning are correlated concepts. A higher family functioning 

can promote family health, in return, impaired family health, e.g., during illness, can affect 

family functioning. The final outcome of the management of an illness is to promote the 

health of the patient, and in the dyadic/family-oriented illness management approach, it is 

to promote the health of the dyad/family [44]. In most HF studies, the focus has been on 

health promotion, e.g., quality of life and health-related outcome, and mostly at the 

individual level, i.e., in patients or partners [72]. However, family functioning as an earlier 

outcome that has a crucial role in treatment and management of the illness has been 

neglected. A family with decreased family functioning may fail to respond to any 

intervention that is targeted to improve self-care and health-related outcomes. By promoting 

family functioning, the management of the disease, adjustment, and adaptation to the 

changes can be facilitated. Furthermore, the relationship between social support and the 

health-related outcome has been investigated in HF, and studies indicate a positive effect of 

social support on health promoting behavior, especially in self-care, increasing well-being, 

and improving health-related quality of life [30,73,74]. However, this relationship 

regarding family functioning has not been adequately addressed in previous studies. In 

addition, most of the research on social support in patients with HF has focused on social 

support perceived from family members or peers, and social support from nurses has rarely 

been investigated [30,73,74]. Because of the significance of family functioning in families 

living with HF and the described knowledge gap and shortcomings in areas regarding family 

functioning, family health, social support provided by nurses, the experiences of daily 
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living/family functioning in ethnic minority families, and the use of dyadic approach, further 

research in these areas is needed. 

 

Aims 

The overall aim of the work presented in this thesis was to investigate the aspects of family 

functioning in relation to social support from nurses, family health, and ethnicity; and to 

compare family functioning, family health, and social support from nurses in three countries 

and identify variables associated with family functioning among patients with HF and their 

family members. 

The specific aims of the work presented in this thesis were: 

 

Study I: To investigate in Danish patients with HF and their nearest relatives whether 

perceived social support from nurses is associated with their own and their 

partners’ (nearest relatives’/patients’) family functioning and to investigate 

whether family health mediates this relationship. 

 

Study II: To describe the experiences of family functioning in Iranian families with 

HF living as an ethnic minority family in Denmark. 

 

Study III:  To describe and compare family functioning, family health, and perceived 

social support from nurses in patients with HF and their family members in 

Denmark, Iran, and Iceland and to identify the variables that are associated 

with family functioning in patients with HF and their family members. 
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Definition of concepts 

Family 

Family has various definitions based on the implications of family in different disciplines 

and studies. Two common objective and subjective approaches have been used to define the 

term family. From an objective perspective, the definition of family is limited to specific 

people related by marriage, blood, shared household, or legal agreement. From a subjective 

perspective, however, the definition of family is more flexible and broader, whereas an 

individual decides who is a part of his/her family [75,76]. In subjective definition, family 

consists of individuals who have a strong feeling of belonging, emotional ties, and 

interactions and are not necessarily related by blood or biological relationships [75-77]. In 

the subjective definition of family, a close friend or neighbor can also be considered a family 

member and a biological family member may not be considered a family member. Although 

the subjective definition seems to be varied from person to person, it would provide a better 

picture of individuals’ lives. Researchers can simply ask respondents to list their family 

members and choose the one with whom they feel more closeness [75].  

Family functioning  

The most common definition of family functioning describes it as the dynamics and 

interactions within a family [78] with regard to psychological, emotional, and physical 

activities [79]. Although the term family functioning has been used often in nursing and 

health contexts, what it signifies varies across studies. A recent study of concept analysis 

suggests a definition for family functioning in the context of illness that includes five 

dimensions of cohesion sensation, role performance, problem-solving, behavior control, and 

communication [80]. Hence, from the concept analysis, family functioning is defined as the 

ability of family members to preserve united relationships with one another, accomplish 

family roles, cope with arising problems, adjust to the new situation, and have effective 

communication within members [80]. Family relationships, family coping, and family 

resiliency are concepts related to family functioning. Family relationships involve 

communication and a bonding sensation of family functioning. Family coping involves 

using resources to solve problems to balance family functioning and is related to the 

problem-solving dimension of family functioning. Family resiliency is the ability of family 



20 
 

to successfully cope with the stressors and problems or bring the family back together after 

being in crisis [80,81]. When families face challenges and changes, family functioning 

plays a pivotal role in the management of these conditions [76]. Nurses can identify the 

alteration in family functioning by becoming involved in a conversation with patients and 

their family members to assess family functioning dimensions (e.g., family roles changes) 

and provide support to the vulnerable families to promote family functioning [80]. 

Family health  

Although family health is used often in research, what the term means has rarely been 

conceptualized. Sometimes family health is used interchangeably with family functioning 

and healthy family [82,83]. From an ethnographic study, family health was described as a 

dynamic and multidimensional construct with interaction within members to maintain each 

member’s and family’s health [83]. Family health not only includes the individual health of 

each family member but also the interdependence in the context of health within members 

of the family and the family as a unit with its biological, physical, and social environment 

[84].  

In the nursing context, family health is defined as a family process including the five 

domains interactive, developmental, coping, integrity, and health (wellness and illness) 

[82]. A study by Sharon that attempted to build a family health framework in the nursing 

context defined family health as a dynamic process within family members in a household 

impacted by contextual stressors with potentials to impact health [85-87]. A more recent 

study has used a modified Delphi expert process to provide an operational definition of 

family health beyond the restrictions of families living in the same household. According to 

this study, family health is a resource at the family unit level that consists of the combined 

health of individual family member and their interactions, and also the physical, social, 

emotional, economic, and medical resources of the family [86]. Positive family health 

brings the family members closer together and increases adaptability and capability of doing 

daily tasks [86]. 

Social support 

The concept of social support is complex and many-sided, which makes it difficult to have 

one single definition that can be used in all contexts [88]. A concept analysis study 
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conducted to define social support identified 30 definitions of social support, indicating that 

there is no consensus on the definition of social support in the literature and that social 

support is a context-specific concept. Hence, the study recommended using a qualitative 

approach to understand the meaning of social support in the context in which the research 

is carried out [88]. Broadly speaking, a definition of social support could be an interactive 

process of exchanging resources/information between two or more individuals, resulting in 

emotional effects, a sense of belonging, or positive behaviors [30,89-92].  

Different approaches have been used to classify or categorize the concept of social support. 

In HF research, for instance, four types of social support have been addressed including 

emotional support, instrumental/tangible support, informational support, and appraisal 

support [30]. Another study, conceptualizes social support into structural support (e.g., the 

existence of marital status and social network) and functional support (e.g., emotional 

support, instrumental support, and support from healthcare providers) [74].  

In the most common framework, social support has been categorized into social 

integration/isolation, social networks, and relational content. Social integration/isolation 

implies the number of social ties/relationships (marital or close 

 friend) or the frequency of interaction. Social networks imply the structure of social 

relationships and may be either dyadic (the relationship between two persons) or a network 

(the relationship among more than two persons) variables. Relational content is the 

functional content or quality of social relationships. Relational content includes emotional 

support (e.g., physical affection, empathy, caring, love, trust, esteem, concern, and 

listening), instrumental support (e.g., tangible assistance, material goods, and financial 

help), informational support (e.g., providing advice and information for coping with a 

stressful situation), and appraisal support (e.g., providing affirmation and feedback) 

[73,92,93]. Social support, relational content, in particular, has been widely investigated as 

being connected to health outcomes through direct (e.g., promoting health behaviors) or 

buffering (reducing the detrimental effect of stressors) effects [73,91,93-95].  
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Theoretical perspectives and conceptual framework  

Theoretical perspectives 

The work presented in this thesis was influenced by the family system perspective which is 

derived from system theory. Systems theory and the family system theory have been 

integrated into a nursing context, particularly in regard to family system nursing [96] and 

more recently in family nursing [97]. This perspective influenced the overall aim of the 

thesis and the design of the three studies included in the thesis.  

Systems theory provides a framework regarding the way variables/individuals are 

interrelated in the context of the whole and describes how each variable impacts the whole 

and how the whole impacts each variable. It focuses on the interaction of a system’s parts 

rather than on the function of the parts separately [98,99]. General systems theory was first 

described by Von Bertalanffy in biology and physics in 1950 [98,100]. The application of 

systems theory to the family comes from psychiatry and psychotherapy in clinical practice 

in the early 1950s [101]. Family systems theory started to develop when psychiatric 

researchers interviewed patients and their family members who were emotionally disturbed 

and observed them over a period of time [102]. 

Family systems theory views family as a whole and considers family to be more than the 

sum of its members, in other words, family as a whole is greater than the sum of its members 

[98,102]. Another important characteristic of the family systems theory is that family 

members are interconnected or interrelated, with constant interaction with their social and 

cultural environments [98]. This implies that family members influence each other’s roles 

and outcomes in a circular causality model rather than in a linear causality model [98,99].  

Moreover, a family system works in connection with a hierarchy of systems. That is, a 

family system is arranged in a hierarchy that contains higher-level systems (suprasystems, 

e.g., community or cultural suprasystems) and lower-level systems (subsystems, e.g., spouse 

subsystems or ill member-caregiver member subsystems) [98,102]. In addition, each family 

system has a boundary that indicates the degree of interaction with its subsystems and 

suprasystems and uses it to regulate the input (stimulus) received from the environment and 

output (response) to the environment. Boundaries in healthy family functioning balance 
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input, so that, boundaries open (when there is a lack of information) and close (when there 

is an excessive amount of information) respecting the amount of information needed 

[98,99,102]. A family system uses feedback loops (output     input) to respond to its output 

in order to maintain stability or to promote change. For instance, when a family system faces 

challenges, it can encourage change (positive feedback) or refrain from change (negative 

feedback) [98]. This enables a family system to maintain equilibrium or to adapt to new 

situations. The adequately balanced family achieves family homeostasis, which is dynamic 

and fluctuates within certain limits [98,99,102].  

It is possible to evaluate the ability of a family to change and maintain equilibrium by 

identifying degrees of openness and closedness [96,98]. For instance, open families have 

much more permeable boundaries than closed families. Open families interact more 

extensively with the larger community than do closed families. Moreover, open families 

perceive change as normal and seek resources and new ideas to solve their problems, 

whereas closed families are rigid and resistant to change. Closed families have extensive 

social control, do not trust strangers, and their relationships are regulated by force [98]. 

Family system perspective and families living with heart failure 

Because HF is a chronic illness with progressive dependency and restricted life that imposes 

stress and crises on the family system. Stress can cause family homeostasis to collapse 

[96,98]. Family members usually use their internal resources to restore family balance 

during stress. The HF illness as a stressor initially affects the patient, followed by affecting 

other members and subsystems (circular causality model). If a family cannot handle their 

internal resources and find a solution to diminish the stress, a family system’s adaptability 

will fail, and the system will be exhausted, leading a decline in family functioning and 

appearance of family crises, which may even result in family dissolution [76,98]. This 

indicates the importance of external resources when internal resources are not adequate to 

reduce stress. Hence, social support from healthcare professionals, particularly nurses, is 

crucial during deteriorated family functioning to increase family resources to diminish the 

stress, to regain balance, and to adapt effectively [98,103]. Social support from healthcare 

professionals is vital for the management of chronic illness, particularly when extended 

family resources are lacking, for instance, in immigrant families or families with an 

inadequate social network [96,98]. The social support may even increase family functioning 
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to a higher level than before the stress occurred. The support provided by healthcare 

professionals should target at multiple levels (considering subsystems) rather than an 

individual level to effectively assist the family to regain balance and adapt [104]. 

Conceptual framework  

The main concept in the work presented in this thesis was family functioning. Family 

functioning is assumed to be affected by HF based on family systems theory. The 

importance of studying family functioning lies in the fact that family functioning is a 

foundation for self-care, which is a vital component in the management of HF [6]. Another 

concept was social support provided by nurses based on assumption that an external 

resource outside family can contribute to promoting family functioning in families living 

with HF. The social support provided by nurses was relational content (functional content) 

that included emotional support (e.g., empathy, caring, trust, esteem, concern, and 

listening), instrumental support (e.g., tangible assistance, and material goods), informational 

support (e.g., providing advice and information for coping with a stressful situation), and 

appraisal support (e.g., providing affirmation and feedback). From strong evidence that 

supports the impact of social support on the promotion of health, family health was 

considered as a mediator concept that can mediate the impact of social support on family 

functioning.  

Theoretical assumptions 

Based on systems theory and the family system perspective, the work presented in this thesis 

assumed a family to be a whole, such that change in one member impacts the whole family 

and vice versa, with interdependence among members and a circular causality pattern. It 

also considered the hierarchies within the family system (among subsystems) and among 

family and community, and boundaries in the family that regulates inputs and outputs to 

maintain homeostasis. Moreover, families living with HF are assumed to be a focal system 

interacting with other focal systems such as the healthcare system in the suprasystem of the 

Danish community. A dyadic subsystem of the family system that included the patient and 

his/her closest family member was selected as the object of study in the three studies 

included in this thesis. The patient’s closest family member is most often the first member 

to be influenced by the patient’s deteriorated function and plays a major caregiver role, 
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hence, including them alongside patients is supported by evidence, as discussed earlier, and 

will result in better outcome regarding interventions targeted at family. 

In the first study, the social support provided by nurses considered as input from nurses 

(integrating system) targeting a subsystem (patient-close family member) of the HF families 

was assumed to increase family functioning (output) directly and/or indirectly through 

family health (Figure 1). 

 

 

 

 

 

 

 

 

Figure 1. Theoretical assumptions in study I. 

SS: social support, FF: family functioning, HF: heart failure 

 

In the second study, the family functioning of ethnic families was studied to explore the 

process of family functioning and possible interactions with the healthcare system with 

regard to seeking support. The ethnic background has a great impact on family life, 

influencing family structure, roles, and function [6,98]. For instance, immigrant families 

with different ethnicities and lengths of residence might use different strategies to cope with 

the challenges of heart disease [105]. Moreover, ethnic minorities living in Denmark, 

including also the Iranian ethnic minority, have a larger neighborhood disadvantage and are 

at higher risk for cardiovascular diseases compared to the Danish population [106]. The 

Iranian ethnic minority was selected to study because they have a different culture from the 

Danish population (e.g., different language and religion), come from a different healthcare 

system, and are bicultural because of living in Denmark for many years. Also, I as a 

researcher was familiar with both cultures (coming from the same culture and living in 
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Denmark for 5 years), which made me able to use a qualitative approach to explore the 

experiences of daily family functioning of Iranian families with HF living in Denmark. 

Iranian families with HF in Denmark were studied as a sub-focal system of the Iranian ethnic 

focal system in interaction with Danish community suprasystem and other focal systems 

such as the healthcare system (Figure 2). 

 

 

 

 

 

 

 

 

 

 

Figure 2. Theoretical assumptions in study II. 

SS: social support, FF: family functioning, HF: heart failure 

 

In the third study, I investigated family functioning in a country (Iceland) that has family 

and healthcare systems similar to those in Denmark and in a country (Iran) that has different 

family and healthcare systems than those in Denmark. This international scope is needed to 

provide an accurate picture, improve comparability, and advance our knowledge of family 

functioning and factors associated with it in families with HF to an international level. 

Iceland and Iran were selected based on international research collaboration, the possibility 

to access the clinical setting and data collection, and familiarity with the researchers in the 

other family and healthcare systems. Moreover, Iran has a high incidence of HF, and 

families living with HF face many different challenges compared to families living in the 

Nordic countries, such as social and economic challenge and inadequate health insurance 

coverage. Therefore, this approach may provide insight into the level of family functioning 

in a country with similar and in a country with different challenges compared to Denmark 
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and contribute to predicting the factors associated with family functioning when the country 

is considered as an influencing factor (provides an international perspective). In the third 

study, the same hypothesis from the first study was applied within each country, and each 

country was considered as a sub-suprasystem under the international community 

suprasystem. Figure 3 shows the overall framework of investigating family functioning in 

the three studies included in this thesis using the mentioned theoretical assumptions. 

 

 

 

 

 

 

 

 

 

Figure 3. The overall framework of the work presented in this thesis 
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This PhD thesis was grounded on the ontological and epistemological assumptions that the 

nature of knowledge/reality is both objective and subjective and that different layers of 

reality exist [107,108]. To explore the aspect of family functioning in the work presented 

in this thesis, based on the aims of the three studies, the concept of family functioning was 

considered in both objective (can be measured by questionnaire) and subjective (need to be 

interpreted) reality, requiring a multimethod research strategy to answer the research 

questions [109]. Therefore, the studies presented in this thesis implemented different 

designs, data collection methods, and different analytical approaches to investigate the 

aspects of family functioning in families living with HF. Two quantitative approaches and 

one qualitative approach were used. The combined interpretation of the results of three 

studies was used to answer the overall aim of the thesis. Figure 4 shows the overview of the 

three studies’ design and methods.  

Figure 4. Overview of the three studies’ design and methods in relation to the overall aim of the thesis. 

DK: Denmark, IS: Iceland, IR: Iran, HF: heart failure. 
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Study I 

Study design, participants, and study setting  

This was a secondary analysis with a cross-sectional design of the baseline data of a 

randomized clinical trial. The original study investigated the effect of family nursing 

therapeutic conversations among outpatients with HF and their family members [59,60]. 

The participants in the original study were patients with HF who were asked to choose one 

of their close family members (considered as the nearest relative) to be also included in the 

study from three Danish HF outpatient clinics. Inclusion criteria included patients who were 

confirmed to have an HF diagnosis, had LVEF ≤ 40%, were in NYHA II–IV, and had signed 

an informed consent form along with a family member who also agreed to participate. 

Patients were excluded if they were in the terminal stage of other serious diseases with a life 

expectancy of less than 6 months. 

Instrument  

The Family Functioning, Family Health, and Social Support (FAFHES) questionnaire was 

used for data collection. FAFHES was developed to measure the social support that a patient 

and his/her family member receive from nurses in various life situations and its impact on 

family health and family functioning. Family in the FAFHES is assumed as a unit with a 

sense of belonging based on emotional ties among members [77,110]. 

The family functioning scale of FAFHES was conceptualized and developed on a general 

level from qualitative family interview data [111]. The family functioning scale has four 

dimensions including family relationships, family structure, strengths of the family, and 

relationships outside the family [77]. The family health scale of the FAFHES was developed 

based on a phenomenological–hermeneutical study of daily experiences of health and well-

being [112]. The scale of family health consists of five dimensions including knowledge, 

ill-being, activities, well-being, and values [77]. The social support scale of the FAFHES 

was developed based on the definition of social support by Tarkka as an interactive 

relationship between nurse and family in a permissive and approving context to improve the 

planning and implementation of patient care [113]. The scale of social support involves the 

relational content category of the social support, focusing on the promotion of health 
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outcomes, including three dimensions of affect (e.g., emotional support), affirmation (e.g., 

informational support), and concrete aid (e.g., instrumental support) [77].  

The FAFHES has been tested among patients with heart disease and their family members, 

family with children, and the elderly population and their family members [77,114-116]. 

The reliability of the questionnaire measured in the Finnish and Danish versions using 

Cronbach’s alpha varied from 0.92 to 0.95 for social support, from 0.77 to 0.88 for family 

functioning, and from 0.73 to 0.86 for family health [77,117,118]. The FAFHES does not 

evaluate the process of family functioning, but measures results of presented family 

functioning in the family [80]. Table 1 represents the FAFHES questionnaire’s subscales 

and descriptions of each dimension. The FAFHES questionnaire is available in the 

Appendix.  

Table 1. FAFHES questionnaire’s subscales and descriptions 

Scale Number of 

Items 

Description 

Family functioning 19  

Family relationships 7 Emotional ties and shared experience 

Relationships outside 

the family 

5 Finding mental support outside the family 

Structural factors of 

family 

4 Family structure in planning, working as a team, and sharing 

experiences 

Strengths of family 3 Resources inside and outside the family 

Family health  23  

Values 6 Such as freedom, peace, security, integrity, and humor 

Well-being 4 Such as effortless coping and feelings of energy 

Knowledge 5 Knowledge of one’s own and others’ health, health problems, 

possible solutions, and sources of help 

Ill-being 5 Feelings of discomfort and bad feelings 

Activities 3 Person’s healthy activities 

Social support  20  

Affect 8 Emotional support (e.g., offering of empathy, concern, affection, 

love, trust, acceptance, intimacy, encouragement, or caring) 

Affirmation 7 Reinforcement, feedback, support for decision making, appreciation, 

and admiration  
Concrete aid 5 Instrumental help, time spent helping someone & services 

 

Data collection  

In the original study, patients with HF and their nearest relatives who met the inclusion 

criteria were consecutively enrolled in the study and completed separate copies of the 

FAFHES questionnaire. The details of data collection have been described previously [60]. 

In this study, the baseline data of 468 patients with HF and 322 nearest relatives were 
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assessed from the original study for eligibility to be included as a dyad (patient with his/her 

nearest relative). There were 320 eligible dyads, eight of which were excluded because of 

incomplete data. Finally, the baseline data of 312 Danish patient–nearest relative dyads (a 

total of 624 subjects) were included in the study. 

Data analysis  

In this study, data analysis was based on the conceptual view of dyadic data analysis. Dyadic 

data consist of two individuals who have a close relationship with each other; in this study 

this included patient-nearest relative. The dyadic data analysis is based on the assumption 

of interdependence, meaning that two members of a dyad share something in common and 

can influence each other’s outcomes [119,120]. The actor-partner interdependence model 

(APIM) is the most common model used for dyadic data analysis [120,121]. In the APIM, 

the dyad is the unit of analysis. [120]. The APIM measures the influence of a person’s 

predictor variable on his/her outcome variable (actor effect) and on his/her partner’s 

outcome variable (partner effect) [120,122].  

This study has used an extended model of the APIM, the actor-partner interdependence 

mediation model (APIMeM). This study followed the recommendations by Ledermann et 

al. [123] for dyadic data analysis using an APIMeM for distinguishable dyads (the dyads 

were distinguishable based on HF diagnosis) with mixed variables to examine the effect of 

social support (predictor variable) on family functioning (outcome variable) through family 

health (mediating variable). In the APIMeM, the effect of social support on family health is 

assigned as a, the effect of family health on family functioning is assigned as b, and the 

effect of social support on family functioning is assigned as c′. Afterward, the direct effects 

(a, b, & c′), the mediating or indirect effects (ab), and the total effects (ab+c′) were estimated 

(Table 2, Figure 5). The indirect effect is computed as the direct effect a times b and 

indicates how much of the relationship between social support and family functioning is 

explained by family health. The total effect is the sum of the direct effect c′ and the indirect 

effect ab and indicates the relationship between social support and family functioning before 

adjustment for family health. The APIMeM analysis was conducted in AMOS 22 and Stata 

statistical software 15 using structural equation modeling with a dyadic dataset. The overall 

equation-level goodness of fit for APIMeM was assessed using R squared (R2).  
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Statistical power analysis was performed in the G*Power 3.1.9.2 program [124] using linear 

multiple regression based on the recommendation of Kenny and Cook [125] for applying 

structural equation modeling in dyadic analyses. With a sample size of 312 dyads, 12 

predictors, and α = 0.05, there was a 95% power to detect a small effect (f 2 = 0.09) in the 

present study.  

 

Table 2. The total effects, total indirect effects, simple indirect effects, and direct effects in the 

APIMeM in patients with heart failure and their nearest relatives 

Effect Coefficient Label 

Actor effect (Individual’s perceived social support→Individual’s family functioning) 

Patient Total effect aA1bA1 + aP2bP1 + c′A1 Patient actor total effect 

Total IE aA1bA1 + aP2bP1 Patient actor total IE 

Actor–actor simple IE aA1bA1 Patient actor–actor IE 

Partner–partner simple IE aP2bP1 Patient partner–partner IE 

Direct effect  c′A1 Patient actor direct effect 

Nearest relative Total effect aA2bA2 + aP1bP2 + c′A2 Nearest relative actor total effect 

Total IE aA2bA2 + aP1bP2 Nearest relative actor total IE 

Actor–actor simple IE aA2bA2 Nearest relative actor–actor IE 

Partner–partner simple IE aP1bP2 Nearest relative partner–partner IE 

Direct effect  c′A2 Nearest relative actor direct effect 

Partner effect (Individual’s perceived social support→Partner’s family functioning) 

Patient 

  

Total effect aA2bP1 + aP1bA1 + c′P1 Patient partner total effect 

Total IE aA2bP1 + aP1bA1 Patient partner total IE 

Actor–partner simple IE aA2bP1 Patient actor–partner IE 

Partner–actor simple IE aP1bA1 Patient partner–actor IE 

Direct effect  c′P1 Patient partner direct effect 

Nearest relative Total effect aA1bP2 + aP2bA2 + c′P2 Nearest relative partner total effect 

Total IE aA1bP2 + aP2bA2 Nearest relative partner total IE 

Actor–partner simple IE aA1bP2  Nearest relative actor–partner IE 

Partner–actor simple IE aP2bA2 Nearest relative partner–actor IE 

Direct effect c′P2 Nearest relative partner direct effect 

Note: APIMeM, actor–partner interdependence mediation model; a, direct effect of perceived social support on family 

health; b, direct effect of family health on family functioning; c′, direct effect of perceived social support on family 

functioning; A, actor effect; P, partner effect; IE, indirect effect; 1, patient; 2, nearest relative. 
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Figure 5. The Actor-Partner Interdependence Mediation Model in patients with heart failure and their 

nearest relatives. a, direct effect of perceived social support on family health; b, direct effect of family health on family 

functioning; c′, direct effect of perceived social support on family functioning; A, actor effect; P, partner effect; C1, 

covariance between the two predictor variables; C2 & C3, covariance between the two error terms; E1, E2, E3, & E4, latent 

error terms; 1, patient; 2, nearest relative. 

 

Study II  

Study design and participants 

This was a qualitative descriptive design using semi-structured, joint-family interviews of 

patients with HF and their family members. The study followed the consolidated criteria for 

reporting qualitative research (COREQ) guidelines. Participants included Iranian families 

living in Denmark who had a family member with HF, were able to speak Persian (Farsi), 

and had given verbal consent to participate in the study. Snowball sampling was used to 

recruit participants [126]. There were no medical records available to help find potential 
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participants. Thus, the first families were found through personal contacts and social media; 

then these families were asked to help contact other families.  

Data collection 

Data were collected through the face-to-face joint-family interviews in Persian from 

February to December 2019 using a semi-structured guide. The joint-family interviews 

included the patient and one of his/her family members. I conducted eight interviews in a 

dedicated private room at participants’ homes. Patients included 6 men and 2 women. 

Family members included 7 spouses (6 women and 1 man) and a daughter. The interviews 

varied from 35 to 60 minutes and were digitally recorded. Table 3 shows the self-reported 

family members’ and patients’ demographic and clinical characteristics. 

 

Table 3. Characteristics of patients and family members 

 

Characteristics 

Family 

1 2 3 4 5 6 7 8 

 

 

 

 

Patient 

Sex Male Male Male Male Male Female Female Male 

Age, y 58 65 74 76 60 60 65 70 

Marital status Married Married Married Married Married Married Married Married 

Work Yes No No No Yes No No No 

Duration of 

HF, months 

10 12 24 12 6 5 12 18 

NYHA 

classification 

I I II II II II II II 

Etiology of 

HF 

IHD IHD IHD IHD IHD IHD IHD IHD 

LVEF % 40 40 40 40 20 40 30 35 

Comorbidity MI RA, 

HTN 

HTN,  

Hearing 

loss 

MI, 

HTN 

MI MI, 

HTN 

MI, DM MI 

Years living 

in Denmark 

28 29 28 30 30 30 27 30 

 

 

Family 

member 

Sex Female Female Female Female Female Male Female Female 

Age, y 53 60 65 68 52 65 35 63 

Marital status Married Married Married Married Married Married Married Married 

Work Yes No Yes Yes Yes No Yes Yes 

Relation to 

patient 

Spouse Spouse Spouse Spouse Spouse Spouse Daughter Spouse 

Note. NYHA, New York Heart Association classification of heart failure; HTN, hypertension; IHD, ischemic heart 

disease; LVEF, left ventricle ejection fraction.; DM, diabetes mellitus; RA, rheumatoid arthritis; MI, myocardial 

infarction. 
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The interview guide was tested for understandability and appropriateness by a pilot 

interview. A warm-up question was used to start the interview: Can you describe your 

experiences when you first started having trouble with your heart? This was followed by an 

open question: What are your experiences of living with HF as an Iranian in Denmark? 

Based on the patient’s and his/her family member’s answers, I asked follow-up questions to 

explore and clarify the experiences of a family living with HF. Examples of follow-up 

questions were: How does the illness affect the daily life of your family/relationship? 

Data analysis 

Data analysis was performed using content analysis with an inductive approach as guided 

by Graneheim et al. [127]. To do so, interviews were transcribed verbatim and checked 

against audio recordings to ensure accuracy. Then, Persian transcriptions were translated 

into written English so that the team’s two co-researchers could discuss and engage in the 

analytic process. I read transcripts thoroughly multiple times to achieve a sense of the whole. 

Afterward, the text was imported into the software program NVivo 12 (QSR International) 

to organize and manage the data. Then, the meaning units were extracted, condensed, and 

assigned a code. The various codes were compared based on differences and commonalities 

and grouped into sub-categories and categories. Then, all members of the team reviewed 

and discussed provisional categories and coding until consensus was achieved. Table 4 

shows an example of condensed meaning units and codes grouped into sub-categories and 

categories. 
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Table 4. Overview of the categories and subcategories identified in the study together with an example 

of codes and condensed meaning units. 

Example of condensed meaning units Example of codes Subcategories Categories 

I am not able to do activities that I used 

to do. When I do little activities, I 

become tired and need rest. 

Decreased physical 

activities 

Fatigue, and low energy 

Physical 

restrictions 
Family daily 

life 

I am afraid of being alone. I was 

worried what would happen to me. I do 

not have idea and motivation for the 

future like before. 

Patient’s fear 

Anxiety  

Hopeless 

Emotional distress 

I cannot go rolling coaster with my 

children. 

I avoid crowed places. 

Decrease joint-family 

activities 

Social isolation 

Social limitation 

I have nobody to help me, you cannot 

ask for help all times. 
Patient’s fear of losing 

independency 
Fear of becoming 

dependent 
Process of 

independence 
I do not collaborate with heart 

association, because it gives me feeling 

of being ill. I do not feel that I am ill. 

Avoiding sick roles 

Normalization 
Facing dependency 

They [family members] always tell me 

to take rest, but I have no problem to do 

some stuff. 

Difficulty in 

communication 

Overprotective behavior 

Strained 

relationship 
Family 

relationships 

The illness made our family closer. She 

[wife] started to love me so much. 

Good communication 

Positive effect of illness 

on relationships 

Strengthened 

relationship 

 

 

Study III 

Study design, settings, and participants  

This was an international multi-center cross-sectional study that followed the Strengthening 

the Reporting of Observational Studies in Epidemiology (STROBE) guidelines for reporting 

observational study. The study’s setting consisted of three major HF outpatient clinics in 

Denmark, the heart outpatient clinic in Iceland, and an HF clinic in Iran. 

Participants included patients with HF and their family members who were consecutively 

enrolled in the study. The inclusion criteria in all three countries comprised patients who 

were diagnosed with HF, had a LVEF ≤ 40%, were in any stage of NYHA I to IV (II to IV 

in Denmark), and had a family member who could also participate. The patient selected the 

included family member. Patients were excluded if they were in the terminal stage of other 

serious diseases with a life expectancy of less than 6 months, and patients and their family 



37 
 

members were excluded if they did not understand and speak the local languages (Danish 

in Denmark, Persian in Iran, and Icelandic in Iceland). 

Data collection 

For this study, the FAFHES was translated into Persian and Icelandic from the original 

version in the English language by a research team in each country using the guideline 

recommended by Beaton et al., [128] and Gjersing et al., [129]. This was the first time the 

FAFHES was translated into these languages. The questionnaires were forward- and 

backward-translated by two different translators who were knowledgeable in both the local 

languages and in English. Then, the forward- and backward-translations were synthesized 

and reviewed by an expert committee and checked for cultural and linguistic acceptability. 

Thereafter, a pre-test of the adapted version along with cognitive interviews were performed 

in 10 patients and 10 family members to check the clarity and understanding of the intended 

meaning. Finally, the expert committee met again and discussed the problematic items and 

achieved consensus for the final adapted version of the FAFHES. 

In Iran, data were collected at the HF clinic at the Chamran hospital in Isfahan from October 

2018 to December 2019. Participants who visited the HF clinic were asked to participate in 

the study, and if they agreed to participate, met the inclusion criteria, and gave informed 

consent, they were enrolled in the study. A project nurse distributed the FAFHES 

questionnaires in paper form. Each questionnaire contained a brief instruction on how to 

complete the questionnaire. The patient and his/her family member completed separate 

copies of the questionnaire. The project nurse collected the completed questionnaires. A 

total of 576 samples (288 patients with HF and 288 family members) were collected. No 

data were missing. 

In Iceland, data were collected at the outpatient heart clinic at Landspitali, the National and 

University Hospital in Reykjavik, from October 2019 to May 2020. The eligible patients 

were identified by a project nurse through a screening of hospital records, then were 

contacted by telephone and asked to participate and introduce a family member that would 

also participate. After patients and their selected family members agreed to participate in 

the study, questionnaires in paper form were mailed to their postal addresses. Each 

questionnaire contained a brief instruction on how to complete the questionnaire. Patients 

and their family members completed separate copies of the questionnaire and returned them 
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to the research team in Iceland via pre-paid mail. Patients’ clinical information was collected 

from the hospital records. A sample of 95 patients with HF and 95 family members (a total 

of 190 participants) were collected, of whom 8 participants were removed from the dataset 

because of large amounts of missing data (4 > 90% and 4 > 60%). The final sample size was 

182 (92 patients and 90 family members), with 3.5% of missing data. The missing data were 

imputed by expectation-maximization algorithm using a maximum likelihood method. 

In Denmark, we included data from study I (described earlier) that had come from 312 

patients with HF and 312 family members (a total of 624 participants) collected from 

January 2015 to January 2016. 

Data analysis 

Statistical analyses were performed using the IBM SPSS Statistics (version 22), and the 

significance level was p < 0.05. Categorical variables between the three countries were 

compared using the chi-square test. The post hoc analysis of column proportions using the 

Bonferroni-adjusted p-value was performed for significant chi-square tests. Continuous 

variables between the three countries were compared using one-way analysis of variance 

(ANOVA). The post hoc analysis of the Bonferroni correction was performed for significant 

ANOVA tests.  

A series of the univariate general linear model (GLM) was performed in patients (total 

sample = 692) and family members (total sample = 690) to explore the factors associated 

with family functioning. All potential factors were included in the preliminary model. Two 

main factors (social support and family health) were chosen because evidence indicates a 

strong association between social support and family health with family functioning [130]. 

Other potential factors, including demographic and clinical variables in patients and 

demographic variables in family members, were inserted as adjusting covariates. Afterward, 

the main effect and then the possible interaction effects between variables were tested. For 

the final adjusted model, the statistically and clinically meaningful interactions along with 

their main effects and the significant main effects of the study were kept in the model. The 

overall model fit was assessed using R squared (R2). The effect size of each significant 

factor and interaction was calculated by partial eta squared (ƞp
2). The parameter estimates of 

regression coefficients of the final model were also reported by unstandardized regression 
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coefficients (β). All assumptions of statistical tests were tested before analysis (e.g., the 

assumptions of independence of observations, linearity, and normality of residuals).  

In this study, statistical power analysis was performed in the G*Power 3.1.9.7 program 

[124] using linear multiple regression. With a sample size of 692 in patients and 690 in 

family members that included in GLM, α = 0.05, and 8 predictors in patient and 5 predictors 

in family members, there was 95% power to detect a small effect in patients (f 2 = 0.033) 

and family members (f 2 = 0.029). 
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The thesis has been approved by the record of data processing agency at University of 

Southern Denmark, Odense, Denmark, (journal no: 18/24435) following applicable ethical 

legislation and General Data Protection Regulation (GDPR). Formal ethical permission was 

not required according to the Scientific Ethics Committees for the Region of Southern 

Denmark for conducting interviews in study II (no: 20182000-73). In Iran, the study was 

approved by the Ethics Committee of Isfahan University of Medical Sciences (No: 297009; 

ID: 1397.023). In Iceland, the study was approved by the Science Ethics Committee of the 

National Bioethics Committee in Reykjavik (No: VSN-19-078). 

The study objectives and voluntariness of participation were explained to all participants. 

Also, all participants were assured of the confidentiality and anonymity of their personal 

information. In Denmark and Iran, participants signed an informed consent form before data 

collection. In Iceland, it was clearly stated in the introduction letter to the patients and their 

family members that answering the questionnaires equaled written consent for participating 

in the study. 

Ethical considerations for conducting joint-family interviews 

Study II in this thesis used joint-family interviews (patient and one of his/her selected family 

members). Unlike a one-to-one interview that describes an individual perspective, a joint-

family interview describes the collective perspective and shared experiences of the family 

and provides an opportunity for the family members to present themselves as a family, 

providing insight into the family’s dynamics and interactions [76,131,132]. 

The joint-family interview can also provide richer data because family members who are 

involved in the interview can support, confirm, and complement each other’s discussions or 

even trigger a new discussion. However, disagreement and conflict may also occur during 

the joint-family interview and demand unique ethical considerations by the researchers to 
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avoid and/or handle conflicts and disagreements during the joint-family interview 

[76,131,132].  

This study followed the ethical considerations for conducting joint-family interviews 

proposed by Voltelen et al. [131]. Before the joint-family interviews, I introduced myself 

and described the aim of the study and ensured that participants understood that their 

participation was voluntary, and data collection and reporting of the results would be 

anonymous. Participants were asked verbally for consent to participation and permission to 

record their voices for data analysis. I also explained the potential consequences of the joint-

family interview on their relationships such as saying something that they would regret later 

or saying something that would hurt their mutual relationship in the future. During the joint-

family interviews, I tried to maintain a balance between participants, avoid one participant 

dominating the interviews, and not take sides [76,131,132]. After the joint-family 

interviews, I made sure that participants felt comfortable about the interview, there were no 

more subjects to discuss, and that they understood that their identity would not be revealed 

when reporting the results. 
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Study I 

The sample consisted of 312 patient-nearest relative dyads. Table 5 shows the sample 

characteristics.  

Table 5. Characteristics of patient-nearest relative dyads. 

 

Characteristics 

Patients (n = 312) 

M ± SD or n (%) 

Nearest Relative (n = 312) 

M ± SD or n (%) 

Sex, female 90 (28.8) 207 (66.3) 

Age, years 64.7 ± 12.4 58.9 ± 15.6 

Marital status   

  Married 214 (68.6) 183 (58.7) 

  Cohabiting 36 (11.5) 49 (15.7) 

  Single 29 (9.3) 47 (15.1) 

  Divorced 22 (7.1) 20 (6.4) 

  Widower 11 (3.5) 13 (4.2) 

Education   

  Elementary school 64 (20.5) 67 (21.5) 

  High school 112 (35.9) 116 (37.2) 

  College/ Bachelor 93 (29.8) 96 (30.8) 

  Higher education 43 (13.8) 33 (10.6) 

Work status   

  Self-employed 8 (2.6) 23 (7.4) 

  Employee 101 (32.4) 137 (43.9) 

  Unemployed 15 (4.8) 8 (2.6) 

  Retired 187 (59.9) 144 (46.2) 

NYHA classification   

  NYHA II 250 (80.1)  

  NYHA III 59 (18.9)  

  NYHA IV 2 (0.6)  

Duration of HF, months 4.40 ± 10.35 [1 (1–3)]a  

Comorbidity   

  Diabetes 52 (16.7)  

  Hypertension 120 (38.5)  

  Stroke 35 (11.2)  

  Atrial fibrillation 95 (30.4)  

  Myocardial infarction 118 (37.8)  

  COPD 48 (15.4)  

LVEF, % 28.4 ± 3.7  

Relation to patient   

  Spouse / Partner  216 (69.2) 

  Child  51 (16.3) 

  Parent  11 (3.5) 

  Sister/brother  16 (5.1) 

  Daughter in law/son in law  9 (2.9) 

  Others  9 (2.9) 

Perceived social support 83.1 ± 22 78.7 ± 22.2 

Family functioning 90.6 ± 13.8 89.6 ± 13.8 

Family health 108.7 ± 11.4 106. 9 ± 11.9 

Note: M, mean; SD, standard deviation; NYHA, New York Heart Association Classification; COPD, chronic obstructive 

pulmonary disease; LVEF, left ventricle ejection fraction. a Median and interquartile range (25% to 75%) 
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The results of the APIMeM are presented in Table 6 and Figure 6. In patients, there were 

significant positive actor effects of social support on family health (β = 0.107, p = 0.003) 

and family functioning (β = 0.105, p = 0.004), and family health on family functioning (β = 

0.556, p < 0.001). In nearest relatives, there were significant positive actor effects of social 

support on family health (β = 0.180, p < 0.001), and family health on family functioning (β 

= 0.752, p < 0.001), and a significant positive partner effect of nearest relatives’ family 

health on patients’ family functioning (β = 0.236, p < 0.001; Figure 6). 

The mediation analyses in APIMeM showed a significant direct effect of social support on 

family functioning and a significant indirect effect of social support on family functioning 

through family health in patients. That is, family health partially mediated the association 

between social support and family functioning in patients with HF. In nearest relatives, the 

direct effect of social support on family functioning was not significant, while the indirect 

effect of social support on family functioning through family health was significant. That 

is, family health completely mediated the association between social support and family 

functioning in nearest relatives. In addition, a significant partner effect of nearest relative’ 

family health on patients’ family functioning indicated that family health in nearest relatives 

completely mediated the association between the nearest relative’s social support and the 

patient’s family functioning (Figure 6, Table 6). 
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Table 6. The total effects, total indirect effects, and direct effects in the APIMeM in patients with 

heart failure (n = 312) and their nearest relatives (n = 312). 

Effect β SE 95% CI p-value 

Actor effect  

Patient Total effect 0.153   0.043     0.068, 0.240 < .001 

Total IE 0.048     0.027      −0.004, 0.101 0.069 

Direct effect 0.105    0.036      0.034, 0.175 0.004      

Nearest relative Total effect 0.137    0.044      0.050, 0.224 0.002      

Total IE 0.139    0.031     0.078, 0.200 < .001 

Direct effect −0.002   0.034     −0.069, 0.064 0.944     

Partner effect 

Patient 

  

Total effect 0.044    0.042      −0.040, 0.128 0.300     

Total IE 0.063 0.027      0.010, 0.116 0.019      

Direct effect −0.020    0.036     −0.090, 0.052 0.596      

Nearest relative Total effect −0.026    0.045    −0.114, 0.061 0.555     

Total IE −0.024    0.031     −0.085, 0.037 0.444     

Direct effect −0.003    0.034     −0.069, 0.064 0.938      

Note: APIMeM, actor–partner interdependence mediation model; β, unstandardized regression coefficients; 

SE, standard error; CI, confidence interval; IE, indirect effect. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. The Actor-Partner Interdependence Mediation Model in patients with heart failure and their nearest 

relatives.  

a, direct effect of perceived social support on family health; b, direct effect of family health on family functioning; c′, direct effect of 

perceived social support on family functioning; A, actor effect; P, partner effect; C1, covariance between the two predictor variables; C2 

& C3, covariance between the two error terms; E1, E2, E3, & E4, latent error terms; R2, coefficient of determination; 1, patient; 2, nearest 

relative; Estimates are unstandardized regression coefficients; Significant path coefficients are in red. ** p < .01; *** p < .001. 
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Study II 

The sample consisted of eight families (patient with one of his/her choice of family 

member). Table 5 shows the families’ profiles. 

Using content analysis, three main categories were detected regarding the experiences of 

Iranian families living with HF in Denmark. Details of subcategories and examples of 

families’ quotations are available in paper II in the appendix. Here, three categories are 

briefly described. 

1) Category family daily life describes the physical restrictions, emotional distress, and 

social limitation that Iranian families with HF faced in everyday life in Denmark. Physical 

restrictions were often manifested by decreased physical activities because of tiredness and 

breathlessness, leading to decreased ability to do daily tasks, which increased the load of 

family members’ daily tasks. Emotional distress often involved worriedness and anxiety 

about the unknown future of the illness and fear of a new heart attack and death and was 

followed by increased irritability and being impatient. Social limitation was experienced as 

decreased family activities and avoidance of social events because of decreased physical 

ability and emotional distress.  

2) Category process of independence describes how these challenges, changes, and 

limitations experienced in families’ daily lives threaten the patients’ independence. The 

process begins with fear of becoming dependent, and because of the deteriorating nature of 

HF, they faced dependency. Patients have used two common strategies to maintain and 

restore independence. Normalization and avoiding the sick role was one strategy used to 

hide these limitations and dependency caused by HF in their daily lives. However, some 

families have used a different strategy and tried to accept and adjust to challenges and 

limitations. These families searched for support, mostly from healthcare professionals; 

modified family daily tasks; and integrated limitations into daily life to maintain balance in 

the family daily life. 

 3) Category family relationships describes how families’ confrontation with dependence 

because of challenges, changes, and limitations brought by HF influenced family 

relationships. Families who adjusted well to these challenges, changes, and limitations 
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experienced a strengthened relationship, whereas families who had adjustment difficulties 

experienced a strained relationship within the family. 

 

Study III 

The sample consisted of 1382 subjects (692 patients and 690 family members) from three 

countries [Denmark 624 (45.2%), Iran 576 (41.7%), and Iceland 182 (13.2%)]. Tables 7 and 

8 show the sample’s characteristics in each country and compared them among the three 

countries. 

Table 7. Characteristics of patients. 

 

Characteristics 

Total sample 

(n = 692) 

Denmark (DK) 

(n = 312) 

Iran (IR) 

(n = 288) 

Iceland (IS) 

(n = 92) 

 

p-value 

Sex, No. (%)     0.176c 

  Male 515 (74.4) 222 (71.2) 224 (77.8) 69 (75) 

  female 177 (25.6) 90 (28.8) 64 (22.2) 23 (25) 

Age (years), mean (SD) 63.8 (13.5) 64.7 (12.4) 60.7 (14) 70.2 (12.9) <.001d 

IS>DK>IR 

Marital status, No. (%)     <.001c 

  Married  556 (80.3) 250 (80.1)a 242 (84) 64 (69.6) IS<IR, DK 

  Single 56 (8.1) 29 (9.3) 23 (8) 4 (4.3)  

  Divorced 38 (5.5) 22 (7.1) 5 (1.7) 11 (12) IR<DK, IS 

  Widower 42 (6.1) 11 (3.5) 18 (6.3) 13 (14.1) IS>IR, DK 

Education, No. (%)     <.001c 

  Elementary school 223 (32.2) 64 (20.5) 128 (44.4) 31 (33.7) DK<IR, IS 

  High school 290 (41.9) 112 (35.9) 133 (46.2) 45 (48.9) DK<IR, IS 

  Academic 179 (25.9) 136 (43.6) 27 (9.4) 16 (17.4) DK>IR, IS 

Work status, No. (%)     <.001c 

  Self-employed 60 (8.7) 8 (2.6) 52 (18.1) 0.0 IR>DK, IS 

  Employee 132 (19.1) 101 (32.4) 10 (3.5) 21 (22.8) IR<DK, IS 

  Unemployed 119 (17.2) 15 (4.8) 103 (35.8) 1 (1.1) IR>DK, IS 

  Retired 380 (54.9) 187 (59.9) 123 (42.7) 70 (76.1) IS>DK>IR 

NYHA classification, No. (%)     <.001c 

  NYHA I 72 (10.4) 0.0 70 (24.3) 2 (2.2) IR>DK, IS 

  NYHA II 401 (57.9) 250 (80.1) 93 (32.3) 58 (63) DK>IS>IR 

  NYHA III 154 (22.3) 60 (19.3) 65 (22.6) 29 (31.5) DK<IR, IS 

  NYHA IV 65 (9.4) 2 (0.6) 60 (20.8) 3 (3.3) IR>DK, IS 

Duration of HF  

(months), mean (SD) 

14.2 (19.5) 

[6 (1–22)]b 

4.4 (10.3)  

[1 (1–3)]b 

18.6 (17.2)  

[12 (6–24)]b 

33.9 (28.3) 

 [26 (13.5–42)]b 

<.001d 

IS>IR>DK 

Comorbidity, No. (%)      

  Diabetes 187 (27) 52 (16.7) 110 (38.2) 25 (27.2) <.001c 

DK<IR, IS 

  Hypertension 237 (34.2) 120 (38.5) 82 (28.5) 35 (38) 0.026c 

DK>IR 

  Stroke 73 (10.5) 35 (11.2) 29 (10.1) 9 (9.8) 0.871c 

  Atrial fibrillation 173 (25) 95 (30.4) 34 (11.8) 44 (47.8) <.001c 

IS>DK>IR 

  Myocardial infarction 291 (42.1) 118 (37.8) 165 (57.3) 8 (8.7) <.001c 

IR>DK>IS 

  COPD 80 (11.6) 48 (15.4) 20 (6.9) 12 (13) 0.005c 
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DK>IR 

LVEF (%), mean (SD) 29.1 (6.4) 28.4 (3.7) 29.5 (8) 29.7 (7.5) 0.061d 

Social support, mean (SD) 84.1 (20.4) 83.1 (22) 86.3 (17.8) 80.8 (21.6) 0.042d 

IR>IS 

Family health, mean (SD) 106.3 (11.8) 108.7 (11.4) 104.1 (12) 105.2 (11.2) <.001d 

DK>IR, IS 

Family functioning, mean (SD) 87.2 (13.8) 90.6 (13.8) 84.7 (13.3) 83.9 (12.7) <.001d 

DK>IR, IS 

NYHA, New York Heart Association Classification; COPD, chronic obstructive pulmonary disease; LVEF, left ventricle 

ejection fraction. a Married & cohabiting. b Median and interquartile range (25% to 75%). c The results of chi-square test 

with post hoc for significant results. d The results of one-way ANOVA with post hoc for significant results. 

 

Table 8. Characteristics of family members. 

 

Characteristics 

Total sample 

(n = 690) 

Denmark (DK) 

(n = 312) 

Iran (IR) 

(n = 288) 

Iceland (IS) 

(n = 90) 

 

p-value 

Sex, No. (%)     0.506b 

  Male 218 (31.6) 105 (33.7) 88 (30.6) 25 (27.8) 

  female 472 (68.4) 207 (66.3) 200 (69.4) 65 (72.2) 

Age (years), mean (SD) 53.1 (16.2) 59 (15.6) 44.6 (13.5) 60 (14.3) <.001c 

DK, IS>IR 

Marital status, No. (%)     <.001b 

  Married 541 (78.4) 232 (74.4)a 232 (80.6) 77 (85.6)  

  Single 133 (16.4) 47 (15.1) 56 (19.4) 10 (11.1) 

  Divorced 22 (3.2) 20 (6.4) 0.0 2 (2.2) IR<DK, IS 

  Widower 14 (2) 13 (4.2) 0.0 1 (1.1) DK>IR, IS 

Education, No. (%)     0.002b 

  Elementary school 193 (28) 67 (21.5) 103 (35.8) 23 (25.6) DK<IR, IS 

  High school 232 (33.6) 116 (37.2) 81 (28.1) 35 (38.9)  

  Academic 256 (38.4) 129 (41.3) 104 (36.1) 32 (35.6) 

Work status, No. (%)     <.001b 

  Self-employed 136 (19.7) 23 (7.4) 111 (38.5) 2 (2.2) IR>DK, IS 

  Employee 248 (35.9) 137 (43.9) 53 (20.1) 53 (58.9) IS>DK>IR 

  Unemployed 95 (13.8) 8 (2.6) 84 (29.2) 3 (3.3) IR>DK, IS 

  Retired 211 (30.6) 144 (46.2) 35 (12.2) 32 (35.6) IR<DK, IS 

Relation to patient, No. (%)     <.001b 

  Spouse / Partner 373 (54.1) 216 (69.2) 106 (36.8) 51 (56.7) IR<DK, IS 

  Child 209 (30.3) 51 (16.3) 130 (45.1) 28 (31.1) DK<IR, IS 

  Parent 32 (4.6) 11 (3.5) 20 (6.9) 1 (1.1)  

  Sister/brother 36 (5.2) 16 (5.1) 14 (4.9) 6 (6.7) 

  Daughter/son in law 28 (4.1) 9 (2.9) 18 (6.3) 1 (1.1) 

  Others 12 (1.7) 9 (2.9) 0.0 3 (3.3) IR<DK, IS 

Living with patient 

 (yes), No. (%) 

471 (68.2) 230 (73.7) 183 (63.5) 58 (64.4) <.001b 

DK>IR, IS 

Social support, mean (SD)  80.4 (21.2) 78.7 (22.2) 85.3 (17) 70.7 (25.2) <.001c 

IR>DK>IS 

Family health, mean (SD) 106.2 (12.3) 106.9 (12) 105.4 (13) 106.3 (11.4) 0.326c 

Family functioning, mean (SD) 86.6 (14.9) 89.6 (13.8) 84.4 (16.2) 83.3 (12.2) <.001c 

DK>IR, IS 
 

a Married & cohabiting. b The results of chi-square test with post hoc for significant results. 

c The results of one-way ANOVA with post hoc for significant results. 
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Comparing family functioning, family health, and social support in the three countries 

indicated that Danish patients had a significantly higher level of family functioning (p < 

0.001, p < 0.001) and family health (p < 0.001, p = 0.01) than Iranian and Icelandic patients. 

However, Iranian patients perceived a significantly higher level of social support than 

Icelandic patients (p = 0.021; Table 7). Furthermore, a significantly higher level of family 

functioning was found in Danish family members compared to Iranian and Icelandic family 

members (p < 0.001, p = 0.001, respectively). Whereas no significant difference was found 

in the family health among the three countries’ family members (p = 0.326). Iranian family 

members perceived a significantly higher level of social support than Danish and Icelandic 

family members (p < 0.001), and Danish family members perceived a significantly higher 

level of social support than Icelandic family members (p = 0.004; Table 8). 

Regarding factors associated with family functioning in patients, the results of preliminary 

and final adjusted GLM of potential factors’ analyses are presented in Tables 9 and 10, 

respectively. In the preliminary GLM of potential factors, country (p < 0.001), age (p = 

0.046), family health (p < 0.001), social support (p < 0.001), NYHA class (p = 0.032), and 

education (p = 0.003) were significantly associated with family functioning (Tables 9). 

Afterwards, insignificant factors (work status, marital status, duration of HF, and LVEF) 

were deleted from the model, and the final adjusted GLM analysis was performed to test the 

significance of the main and interaction effects of the remaining significant factors (Tables 

10). The analysis of factors included in the final adjusted GLM indicated a positive 

association of age (β = 0.117, p < 0.001), family health (β = 0.669, p < 0.001), and social 

support (β = 0.109, p < 0.001) with family functioning. In addition, compared to Icelandic 

patients, being a Danish patient increased the mean family functioning score by 5.014 points 

(p < 0.001) and being an Iranian patient by a mean score of 2.743 points (P = 0.036). 

Moreover, being in NYHA class I was associated with a decreased family functioning score 

by a mean of 8.931 points (p = 0.012), and having elementary and high school educations 

was associated with an increased family functioning score by a mean of 2.208 and 3.479 

points, respectively (p = 0.043, p = 0.001). Furthermore, a significant interaction effect 

between NYHA class and gender was detected, revealing an increase in family functioning 

score by a mean of 10.288 points for male patients in NYHA class I HF compared to female 

patients in NYHA class I HF (p = 0.011; Table 11; Figure 7).   
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Table 9. Preliminary general linear model of factors associated with family functioning in patients (n = 692). 

Source Type III Sum 

of Squares 

df Mean Square F p-value 

Country 1524.144 2 762.072 7.967 <.001 

Gender 1.727 1 1.727 0.018 0.893 

NYHA 848.848 3 282.949 2.958 0.032 

Marital status 597.082 3 199.027 2.081 0.101 

Education 1103.273 2 551.636 5.767 0.003 

Work status 574.602 3 191.534 2.002 0.112 

Age 381.496 1 381.496 3.988 0.046 

LVEF, % 0.537 1 0.537 0.006 0.940 

Family health 33,892.760 1 33,892.760 354.323 <.001 

Social support 2173.266 1 2173.266 22.720 <.001 

Duration of HF 19.256 1 19.256 0.201 0.654 

Corrected Model 66,585.518a 19 3504.501 36.637 0.000 

Error 64,184.406 671 95.655 
  

Corrected Total 130,769.924 690 
   

NYHA, New York Heart Association Classification; LVEF, left ventricle ejection fraction. aR Squared = 0.509 (Adjusted R Squared = 

0.495). 

Table 10. Final adjusted general linear model of factors associated with family functioning in patients (n = 692). 

Source Type III Sum of 

Squares 

df Mean 

Square 

F p-

value 

Partial 

Eta  

Squared 

Country 1689.494 2 844.747 8.899 <.001 0.026 

Gender 262.965 1 262.965 2.770 0.096 0.004 

NYHA 1722.474 3 574.158 6.049 <.001 0.026 

Education 1140.930 2 570.465 6.010 0.003 0.017 

Age (years) 1503.088 1 1503.088 15.834  <.001 0.023 

Family health 32,950.512 1 32,950.512 347.121 <.001 0.339 

Social support 2772.045 1 2772.045 29.202 <.001 0.041 

Gender * 

NYHA 

1265.702 3 421.901 4.445 0.004 0.019 

Corrected 

Model 

66,632.296a 14 4759.450 50.139 <.001 0.509 

Error 64,264.277 677 94.925 
   

Corrected Total 130,896.574 691 
    

NYHA, New York Heart Association Classification.  aR Squared = 0.509 (Adjusted R Squared = 0.499). *Represents 

interaction between two variables. 
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Table 11. Parameter estimates for family functioning in patients in final adjusted general linear model 

(n = 692). 

 

Variable β SE t p-value 95% CI 

Country Denmark 5.014 1.206 4.157 <0.001 2.645, 7.382 

Iran 2.743 1.303 2.106 0.036 0.185, 5.301 

Iceland – reference #     

Gender Man -0.432 2.753 -0.157 0.876 -5.838, 4.975 

Woman – reference #     

NYHA NYHA I -8.931 3.533 -2.528 0.012 -15.868, -1.994 

NYHA II 3.525 2.571 1.371 0.171 -1.523, 8.574 

NYHA III 0.477 2.922 0.163 0.870 -5.261, 6.216 

NYHA IV– reference #     

Education Elementary school 2.208 1.087 2.032 0.043 0.075, 4.342 

High school 3.479 1.005 3.462 0.001 1.506, 5.452 

Academic– reference #     

Age (years) 0.117 0.029 3.979 <0.001 0.059, 0.175 

Family health 0.669 0.036 18.631 <0.001 0.599, 0.740 

Social support 0.109 0.020 5.404 <0.001 0.069, 0.149 

Gender * NYHA Man * NYHA I 10.288 4.032 2.551 0.011 2.371, 18.205 

Man * NYHA II -1.187 2.954 -0.402 0.688 -6.987, 4.612 

Man * NYHA III 0.337 3.323 0.101 0.919 -6.188, 6.862 

Man * NYHA IV 

reference 

#     

 

β, unstandardized regression coefficients; SE, standard error; CI, confidence interval; NYHA, New York Heart 

Association Classification. # This parameter is set to zero. *Represents interaction between two variables. 
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Figure 7. Interaction plots between gender and NYHA in patients (A) and between work status and 

education in family members (B). 

 

 

Regarding factors associated with family functioning in family members, the results of the 

preliminary and final adjusted GLM of potential factors’ analyses are presented in Tables 

12 and 13, respectively. In the preliminary GLM of potential factors, family health (p < 

0.001), country (p < 0.001), education (p < 0.001), and work status (p < 0.001) were 

significantly associated with family functioning (Tables 12). Afterwards, insignificant 

factors (gender, age, marital status, livening with patient, relation to patient, and social 

support) were deleted from the model, and the final adjusted GLM analysis was performed 

to test the significance of the main and interaction effects of the remaining significant factors 

(Tables 13). The analysis of factors included in the final adjusted GLM indicated a positive 

association between family health (β = 0.872, p < 0.001) and family functioning. In addition, 

compared to Icelandic family members, being a Danish family member increased the mean 
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family functioning score by 6.255 points (p < 0.001) and being an Iranian family member 

by a mean score of 1.446 points (p = 0.009). Other factors associated with higher family 

functioning in family members included having a high school education (β = 4.540, p = 

0.003), being self-employed (β = 6.430, p = 0.001), and being an employee (β = 3.604, p = 

0.008). However, a significant interaction effect between education and work status was 

detected, revealing a decrease in family functioning score by a mean of 11.32 points for 

family members who had an elementary education and were self-employed (p < 0.001), by 

a mean of 6.767 points for those who had an elementary education and were unemployed (p 

= 0.027), by a mean of 5.236 points for those who had a high school education and were 

self-employed (p = 0.046), and by a mean of 5.985 points for those who had a high school 

education and were an employee (p = 0.003; Table 14; Figure 7).  

 

Table 12. Preliminary general linear model of factors associated with family functioning in family 

members (n = 690). 

Source Type III Sum 

of Squares 

df Mean 

Square 

F p-value 

Country 1632.924 2 816.462 8.859 <.001 

Gender 4.956 1 4.956 0.054 0.817 

Marital status 218.297 3 72.766 0.790 0.500 

Relation to patient 637.117 5 127.423 1.383 0.229 

Living with patient 97.382 1 97.382 1.057 0.304 

Education 2255.186 2 1127.593 12.235 <.001 

Employment 2161.901 3 720.634 7.819 <.001 

Age (years) 0.538 1 0.538 0.006 0.939 

Family health 59,362.823 1 59,362.823 644.105 <.001 

Social support 184.502 1 184.502 2.002 0.158 

Corrected Model 92,176.152a 20 4608.808 50.007 <.001 

Error 61,657.207 669 92.163 
  

Corrected Total 153,833.358 689 
   

aR Squared = 0.599 (Adjusted R Squared = 0.587) 
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Table 13. Final adjusted general linear model of factors associated with family functioning in family 

members (n = 690). 

Source Type III Sum of 

Squares 

df Mean 

Square 

F p-

value 

Partial 

Eta 

Squared 

Country 2830.276 2 1415.138 15.725 <.001 0.045 

Education 2407.400 2 1203.700 13.375 <.001 0.038 

Work status 2454.692 3 818.231 9.092 <.001 0.039 

Family health 71,444.941 1 71,444.941 793.889 <.001 0.540 

Education * 

Work status 

2305.637 6 384.273 4.270 <.001 0.037 

Corrected 

Model 

93,087.637a 14 6649.117 73.884 <.001 0.605 

Error 60,745.721 675 89.994 
   

Corrected Total 153,833.358 689 
    

aR Squared = 0.605 (Adjusted R Squared = 0.597). *Represents interaction between two variables. 
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Table 14. Parameter estimates for family functioning in family members in final adjusted general 

linear model (n = 690). 

 

Variable β SE t p-

value 

95% CI 

Country Denmark 6.255 1.160 5.392 <0.001 3.978, 8.533 

Iran 3.446 1.315 2.619 0.009 0.863, 6.028 

Iceland – reference #     

Education Elementary school 2.498 1.699 1.470 0.142 -0.839, 5.834 

High school 4.540 1.514 2.999 0.003 1.567, 7.512 

Academic– reference #     

Work status   Self-employed 6.430 1.912 3.363 0.001 2.676, 10.184 

  Employee 3.604 1.363 2.644 0.008 0.928, 6.281 

  Unemployed -2.561 2.282 -1.122 0.262 -7.041, 1.919 

  Retired– reference #     

Family health 0.872 0.031 28.176 <0.001 0.811, 0.933 

Education * 

Work status 

Elementary school * Self-

employed 

-11.32 2.590 -4.370 <0.001 -16.403, -

6.233 

Elementary school * 

Employee 

-6.676 2.343 -2.850 0.005 -11.276, -

2.076 

Elementary school * 

Unemployed 

-6.767 3.060 -2.211 0.027 -12.775, -

0.758 

Elementary school * 

Retired– reference 

#     

High school * Self-

employed 

-5.236 2.622 -1.997 0.046 -10.383, -

0.088 

High school * Employee -5.985 2.032 -2.945 0.003 -9.975, -1.995 

High school] * 

Unemployed 

-2.271 2.963 -0.766 0.444 -8.089, 3.547 

High school * Retired– 

reference 

#     

β, unstandardized regression coefficients; SE, standard error; CI, confidence interval. # This parameter is set to zero. 

*Represents interaction between two variables. 
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This PhD thesis comprises three studies investigating the aspects of family functioning in 

families living with HF. Study I and study III focused on family functioning at dyadic and 

international levels. Study II explored family functioning in ethnic minority families. 

 

Family functioning at the dyadic level 

This dyadic study provided a comprehensive understanding of the association between 

social support and family functioning and family health. It revealed direct and indirect 

effects of social support on family functioning in patients with HF and an indirect effect of 

social support on family functioning in family members. Family health mediated the 

relationship between social support and family functioning in both patients and family 

members. That is, the high level of perceived social support from nurses was associated 

directly with a high level of family functioning in patients and indirectly, via enhancing 

family health, with a high level of family functioning in patients and nearest relatives. In 

line with our finding, previous studies have reported the positive relationship between social 

support and family functioning [133,134] and the positive relationship between family 

health and family functioning [116] in the family members of patients with heart disease. 

The positive effect of social support on health status has been addressed previously. Multiple 

theoretical and empirical approaches have been used to depict the impact of social support 

on health. The most common approach suggests a direct and buffering effect of social 

support on health [94,95]. The direct effect of social support on health includes adjusting 

behavior to promote health, boosting a sense of meaning in life, and promoting health-

promoting behaviors [135,136]. For instance, instrumental and informational support can 

facilitate health-promoting behaviors such as adherence to medical treatment, exercise, diet, 

and not smoking [74,137,138]. Social support can motivate individuals to be engaged in 
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health promotion behaviors that enhance well-being [98,135]. The buffering effect of social 

support works by diminishing the adverse effect of stressors in life crises by promoting 

better coping with stressful situations [94,95,135]. For instance, emotional support can 

decrease distress during life crises [91]. 

The results of this study confirmed the previous findings of the direct and buffering effects 

of social support on health. In this study, social support provided by nurses included affect 

(e.g., providing enough space for patient and family member to express feelings, showing 

sufficient compassion and positive feedback for involvement in care, and offering empathy, 

concern, affection, and caring), affirmation (e.g., support for decision making, appreciation, 

admiration, and explanation of treatment options), and concrete aid (e.g., providing 

information on diet, exercise, and sexual life). These types of social support can contribute 

to health-promoting behaviors and also facilitate adjustment and coping to challenges and 

limitations caused by HF. For instance, concrete aid can enhance health knowledge and 

healthy activities and decrease ill-being (subareas of family health) in patients with HF and 

family members. Affect and affirmation by contributing to better adjustment and coping, and 

a sense of meaning in life may increase well-being and value (subareas of family health) in 

patients with HF and family members. The increased family health may enhance family 

functioning by strengthening the family relationship (e.g., improve emotional ties) and 

reinforcing family structure (e.g., planning and working as a team). Social support may also 

directly increase family functioning. For instance, providing support for decision-making 

and information on the course of illness can reinforce family structure through better 

planning and working together [98]. Social support from nurses as a resource outside the 

family can provide mental and emotional support to the family. Due to the lack of dyadic 

studies and evidence regarding comparisons between social support, family health, and 

family functioning in patients with HF and their family members, comparison of our 

findings with other populations is limited. We need more complex models and longitudinal 

studies at the dyadic level to better understand the exact mechanism of the impact of social 

support on family health and family functioning and also on the mediating effect of family 

health. 

Furthermore, an obviously interesting finding in this study was the partner effect that was 

identified in nearest relatives, indicating that the high level of perceived social support in 

the nearest relatives was associated indirectly (via nearest relatives’ family health) with the 
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high level of family functioning in patients. This finding shows that the interdependent of 

the relationships between nearest relative and patient have an impact on patient’s outcomes, 

giving a reason to consider a dyadic approach to improve family functioning. The use of the 

dyadic approach is also recommended to improve outcomes such as quality of life [139-

141] and self-care management [142] in patients with HF. 

 

Family functioning in ethnic minority families 

Using joint-family interviews, this study describes the experiences of Iranian families with 

HF living in Denmark. Our findings demonstrate that these families struggled with many 

challenges, changes, and limitations caused by HF in their daily lives. In line with previous 

studies in different cultures [26-28], patients in this study consistently faced physical 

limitations such as breathlessness, fatigue, decreased sexual function, and decreased ability 

to do daily tasks, and often experienced anxiety, fear, and anger. Family members in this 

study like in previous studies [28,31,32,68] experienced changes in daily life with increased 

daily tasks and altered roles and responsibilities, which caused them to be worried about the 

unknown future, to feel fatigued, and to experience anxiety. Furthermore, social limitation 

experienced as a decreased in family activities and avoidance of social events and altered 

social roles confirming the findings of previous studies [33,68]. 

Due to progressive deteriorating health because of HF, patients in this study were frequently 

faced with dependency. Patients strived to be independent and used different strategies to 

overcome dependency. Some families defined their condition as normal and patients 

refrained from adopting a sick role, while others understood the changes and limitations in 

daily life and tried to adjust themselves to this new situation. An inclination to be 

independent and a fear of becoming dependent are reported in other ethnicities and cultures 

[26,63,143]. This fear and lack of knowledge can lead to illness denial in patients with HF 

[144]. Avoiding the sick role and use of a normalization strategy have been reported in 

patients with congenital heart disease [62] and other chronic diseases [98,145,146]. In this 

study, patients used normalization to hide their limitations and refused to take on the sick 

role to show that they are independent and have self-control. This was evident during the 

interview. One family first stated that they had no problems but later during the interview 
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started to talk about their problems. Patients also refused to be called a patient. Patients with 

chronic illnesses need time to get the courage to speak about their illnesses and the impact 

of illnesses on their lives and to ask for possible help. When patients refuse to take on the 

sick role or try to pretend everything is normal, they may deprive themselves of possible 

available support [147]. Normalization has also a positive side, and healthcare professionals 

should not see use of normalization strategy as a sign of illness denial. Normalization in a 

family with chronic illness can help them to concentrate on abilities rather than problems, 

hence, creating hope and a positive attitude for living with chronic disease [145,146]. When 

healthcare professionals experience normalization in patients with HF, it is vital to listen to 

the family’s story and the family’s construction in order to find out whether normalization 

is positive or negative. If normalization is a negative strategy, healthcare professionals 

should give special consideration to the fear of dependence and illness denial while 

providing support for patients. In patients in whom normalization has positive effects, 

healthcare professionals should take care not to withhold essential support to families who 

have serious problems but try to live a normal life [146].  

Use of the normalization strategy in this study may also be a consequence of the joint-family 

interview used for data collection. Both the patient and his/her family member included in 

the interview may use normalization to protect each other. Patients may also use 

normalization to make their family members less worried or disturbed. This could be 

disadvantage of the joint-family interview, but it is also an advantage for healthcare 

professionals to be aware of such a condition in a clinical setting when dealing with ethnic 

minority families living with HF. 

In this study, the Iranian families were satisfied with the support provided by healthcare 

professionals and mentioned that the support adequately met their needs. However, they 

lacked familial support because they lived alone in Denmark. In contrast, a study conducted 

in Iran reported that families of patients with HF lacked both professional and familial 

support [32]. Similar to our finding, a study reported that caregivers of patients with HF 

received adequate support from healthcare professionals [68]. Unlike our findings, some 

studies reported inadequate support from healthcare professionals in patients with HF 

[26,144] and their family caregivers [148,149]. As discussed earlier in study I, support is 

a crucial need in families living with HF, and lack of support could hinder appropriate 
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adjustment and coping with changes and limitations and effective management of the 

illness. 

In this study, a marked impact of HF on family relationships, causing both strained and 

strengthened relationships was identified. During the process of adjusting to the daily life 

changes, discordance may occur because of a patient’s use of a normalization strategy or 

overprotective behavior from family members. For instance, emotional and communication 

disconnection has been reported within families with cardiovascular disease [31,150]. On 

the other hand, when families collaborate mutually in adjustment to daily life changes in a 

way that meets both patients’ and family members’ needs, this can enhance relationships, 

affection, and solidarity within the family [66,71,149,150]. 

 

Family functioning at the international level 

To the best of our knowledge, this was the first international cross-sectional study to 

investigate family functioning, family health, and social support and identify the factors 

associated with family functioning in patients with HF and their family members. 

Our results showed a fairly high level of family functioning among the three countries with 

the exception of Icelandic family members. A higher level of family functioning was 

detected in Danish patients and family members compared to Iranian and Icelandic patients 

and family members. Comparing our results with a similar study conducted in Finland [130] 

that investigated family functioning in family members of heart patients indicated that 

family functioning in Danish patients and family members was higher than in the Finnish 

study, while family functioning in Iranian and Icelandic patients and family members was 

lower than in the Finnish study [130]. In addition, our results showed a fairly good level of 

family health in the three countries, which was slightly higher than in a Finnish study of 

family health in family members of heart patients [116]. Danish patients had a significantly 

higher level of family health compared to Iranian and Icelandic patients; however, no 

significant difference in family health was detected among family members in the three 

countries. In this study, patients perceived an adequate level of social support from nurses, 

whereas only Iranian family members perceived an adequate level of social support. The 

level of perceived social support in Danish and Icelandic family members was inadequate, 



60 
 

which is similar to a low level of perceived social support in Finnish family members of 

heart patients [133]. It seems that in the Nordic countries, social support provided by nurses 

is aimed more at patients than their family members. It is recommended to provide adequate 

social support for both patients with HF and their families in order to properly manage HF 

[3]. Comparing the findings of this study with the three mentioned studies from Finland 

must be considered with a caveat. That is, the Finnish studies were conducted using the old 

version of the FAFHES with 63 items, while we used the new FAFHES with 62 items. We 

compared the finding using the means of a 6-point Likert scale ranging from 1 (strongly 

disagree) to 6 (strongly agree) and not total scores, and this must be considered when 

comparing our results with previous studies. 

Family health was the strongest factor that positively associated with family functioning for 

both patients and family members. Moreover, social support was positively associated with 

family functioning in patients, but not in family members. Similarly, the positive 

relationships between social support and family health and family functioning were detected 

in study I of this thesis. The possible mechanism of how social support could directly and/or 

indirectly influence family functioning and the impact of family health on family 

functioning were discussed in study I. 

Other positive factors associated with family functioning in patients were increased age, 

country (Denmark and Iran), education (elementary and high school). NYHA class I was 

negatively associated with family functioning. Furthermore, it is noteworthy that there was 

a significant interaction between NYHA and gender. Women in NYHA class I had a lower 

level of family functioning compared to men. Most newly diagnosed patients with HF are 

in NYHA class I, and these patients face deteriorating conditions, an ambiguous lifeworld, 

and altered self-image [151], which demands adjusting and balancing life by preserving or 

regaining personal integrity and family bonds [29,98]. This might be more difficult for 

women than men [152] and led to the lower family functioning in female patients in NYHA 

class I in our study. This finding indicates that women in NYHA class I are vulnerable to 

disrupted family functioning. Therefore, they need special attention and support to cope 

with this new condition.  

Other positive factors associated with family functioning in family members were country 

(Denmark and Iran), high school education, and work status (self-employed and employee). 
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However, a significant interaction effect between work status and education was negatively 

associated with family functioning. That is, family members who had elementary educations 

and were self-employed, employees, or unemployed reported significantly lower family 

functioning. Moreover, family members who had a high school education and were self-

employed or employees had the lowest level of family functioning. HF also imposes many 

challenges and changes to the life of family members. They also need to adjust and cope 

with this new situation, which demands extra effort and can impact their functioning role, 

relationships, and economical status [43,149], and can obviously affect family functioning. 

Future research is needed to gain insight into how different education levels and work status 

impact family functioning in family members of patients with HF. 
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Overall discussion of the results  

The findings from the work included in this thesis enhanced our understanding of family 

functioning in families living with HF. According to the family system perspective, the 

results confirmed the hypothesis that social support provided by nurses as an input (external 

resource) positively improved family functioning in the sub-system (patient-close family 

member) of the families with HF. The results also confirmed the interdependence within 

family members in a family system and emphasized that support should target the dyadic 

level rather than the individual level to use the benefits inherent in the dyadic effect. Social 

support from nurses can promote family functioning by a direct effect, indirect effect via 

family health, and by interrelated interaction between patient and his/her family members 

(partner effect). Social support from nurses as an external resource has been shown to be a 

valuable source of support that can contribute to the abilities of the family to create a balance 

between stability and change [43]. This is particularly crucial for the management of HF as 

a chronic disease with progressive dependency and restricted life [98,153].   

The results also explained the process of family functioning in relation to challenges, 

limitations, and changes brought by HF in ethnic minority families with HF. Thereby the 

study offered a deeper understanding of how families’ boundaries work, how they use 

feedback to change or remain stable. This was particularly evident in the category of the 

process of independence, as some families’ boundaries were permeable and some families’ 

boundaries were rigid. When families who had permeable boundaries faced challenges and 

limitations imposed by HF, they tried to accept these challenges and limitations and 

searched for possible support from internal (e.g., family member/close friend) and external 

sources (e.g., healthcare professionals) to adapt and cope; accordingly, balancing family 

homeostasis. This increased the family cohesion and closeness leading to improve family 

functioning that was manifested in strengthened relationships within family members. The 

family cohesion was influenced by the cultural background such as very close relationships 

with grandchildren that increased the solidarity in the family. By seeking information and 

knowledge, families gained some control over the challenges and limitations imposed by 

HF and reduced the fear of dependence. Healthcare professionals, particularly nurses, were 

the major source of informational support. This is in line with other studies that have found 
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education and psychosocial support from nurses (informational and emotional support) to 

have a positive effect on HF patients’ perceived control over their life situations [154].  

In contrast, families who had rigid boundaries balanced family stability by resisting change. 

For instance, patients in these families often used the denial strategy (avoiding sick role) as 

a balancing mechanism to reduce the tension in the family system and maintain family 

homeostasis.  When there is a rigid boundary, the subsystem tends to be become disengaged 

with the patient’s condition [98]. For example, when a patient avoids a sick role, the family 

members may not be able to provide a caregiving role or any caring from the family member 

may be considered overprotection, as a result, the family member becomes worried about 

the patient’s condition or leaves the patient alone [31,66]. In this study, families also used 

normalization to describe family life as normal. A common strategy in families living with 

chronic illness to minimize the social effect of having a family member with a chronic 

condition (especially in immigrant families) is to engage in activities that show that the 

family is normal and this helps the family maintain daily routines [98,155], accordingly 

balancing family homeostasis. From a family system perspective, negative feedback and 

rigid boundaries should not always be considered negative. Both permeable and limiting 

boundaries are essential for a family system to balance family homeostasis. A family may 

use rigid boundaries to reduce stress in the short term, but in the long term, this may lead to 

disrupting family functioning [43,98], as was evident in this study in the form of strained 

relationships within family members. Nurses should assess the families’ boundary styles 

because boundaries can facilitate or disrupt family functioning [43]. In clinical settings, 

nurses often face families who are in rigid equilibrium or are changing too much [43]. It is 

vital for families to create a balance between stability and change, therefore, social support 

from nurses can facilitate the way to obtain this balance [43,98].  

In addition, the challenge of being an ethnic minority in Denmark was evident in a lack of 

extended family members as a supporting system during illness. The impact of culture in 

this study was not completely clear. There might be several explanations for this. 

Participants in the study had lived for over 30 years in Denmark and might therefore have 

integrated into Danish culture. Future studies should include families who recently moved 

to Denmark. Likewise, knowledge on the cultural competencies among Danish healthcare 

professionals is also sparse, including their flexibility to understand the family context in 

families from different cultural backgrounds. 
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The results from the international comparison study showed some of the structural factors 

in the family system that contribute positively or negatively to family functioning and 

helped to identify the vulnerable families who are at high risk for disrupted family 

functioning. Social support from nurses as an external factor, representing the interaction of 

the family system with larger systems, had a positive impact on family functioning in 

patients. Some internal factors such as age, education level, and work status were 

significantly related to family functioning. Family context (nationality/country) was also an 

influential factor in family functioning. Each family system is influenced by a broader 

system such as culture [98]. Nationality/country and ethnicity as a sub-category of culture 

are influential factors in family interaction. For example, in Iranian families, respecting 

hierarchies and boundaries is vitally important especially for younger members [43].  

 

Methodological considerations  

One of the important tasks in interpreting a study’s results and before drawing conclusions 

and making recommendations for future research is to assess whether the results are 

accurate; this is particularly important in qualitative studies and addressed as the quality of 

a study. This demands a careful understanding of the study’s strengths and limitations with 

regard to credibility (validity of the results) and generalizability (to what extent the results 

apply to other samples, settings, and conditions) of the results [109]. The studies in this 

thesis implemented both quantitative and qualitative methods, hence, methodological 

limitations will be discussed.  

Quantitative studies  

Both study I and study III used cross-sectional designs, which did not allow for causative 

conclusions. Selection bias may be considered regarding our finding because participants 

with low levels of family functioning and/or family health may be less motivated to 

participate in the studies. We calculated the power of the studies and reported the effect 

sizes. The studies’ findings were also compared with previous studies. 

In both studies I and III, we have used the FAFHES questionnaire, which has established 

validity and good reliability. As a self-reported questionnaire that measures patient and 
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his/her family member outcomes, the FAHES has its own strengths and limitations. Self-

reported questionnaires make it easy to collect data from a large sample quickly at lower 

cost. They are useful to measure a broad range of medical conditions and evaluate the 

effectiveness of interventions [156,157]. They have the flexibility of being completed face 

to face, by mail, in paper, or digital formats. In addition, self-reported questionnaires  such 

as are used in patient-reported outcome measures (PRO) have some benefits in patient’s 

involvement and self-management support, because they measure the perception of patients 

toward the impact of a condition and its treatment on their health [158]. For instance, PRO 

measures may improve patient-clinician communication and interaction, increase patients’ 

awareness of their condition, and help patients to describe their symptoms better [158-160]. 

However, there are some biases and limitations in self-reported questionnaires that must be 

considered. There is a potentiality of missing information from certain participants, and this 

must be addressed when discussing results [156]. Translation and cross-cultural adaptation 

of the questionnaires may be required to use them in different languages and cultures. Face 

and content validities should be considered when using a questionnaire in different cultures 

[128,156]. The main bias of self-reported questionnaires is response bias that occurs when 

subjects tend to answer items incorrectly or falsely, especially in questionnaires using Likert 

scales [157,161]. The most common response bias is the social desirability bias, i.e., 

subjects may answer items in a more socially acceptable way rather than being honest [157]. 

Response bias may be considered regarding our finding because it may be difficult for 

participants with low levels of education and patients with fatigue or tiredness to complete 

the relatively high numbers of 62 items included in the FAFHES questionnaire. 

In study III, the data collection procedure varied in the three countries. In Denmark and Iran, 

information and questionnaires were given to the participants through face-to-face contacts 

during clinical visits. However, in Iceland, information was given by telephone calls to the 

participants, and data were collected through mailed questionnaires. Moreover, in Iran, the 

project nurse checked for missing data when participants returned the completed 

questionnaire, and if data were missing participants were asked to complete the missing 

data. However, in Denmark and Iceland, missing data were handled during data analysis. 

Furthermore, the time of data collection varied in the three countries especially in Iceland, 

where data from 34 (18.5%) participants were collected during the COVID-19 pandemic. 

The COVID-19 pandemic may have incurred extra challenges to the Icelandic families 
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living with HF and might also have had an impact on the findings. In addition, the associated 

factors in the model explained 60.5% and 50.9% of the variation in the family functioning 

in patients and family members, respectively. The other variations are explained by 

variables that were not included in the model.  

Qualitative study 

Inductive content analysis was used in the qualitative study II. The inductive content 

analysis is recommended when there is a specific narrow question in qualitative research 

[162]. Our research question included the joint-family experiences of living with HF in 

ethnic minority families. Since I was new to qualitative research, the inductive content 

analysis was a good method to start. Moreover, the inductive content analysis is suitable 

when the interview transcripts needed to be translated. 

Lincoln and Guba (1985) [163] introduced the term trustworthiness to assess the quality of 

qualitative studies. Trustworthiness stems from the fact that the findings are “worth paying 

attention to’’ [163,164]. We have used the framework of trustworthiness for content 

analysis as recommended by Elo et al. [164] to secure trustworthiness in study II. To 

enhance the credibility of the results, the joint-family interview was used as the data 

collection method. I performed the pilot interview with a co-researcher who is an expert in 

the qualitative field. The findings were discussed among the research team until the 

agreement was reached regarding the categories. To strengthen transferability, a clear 

presentation was provided of the sample’s characteristics, the setting, and the data collection 

process and data analysis. To increase confirmability, the study’s findings were compared 

with previously reported research. To increase dependability, co-researchers were engaged 

in data analysis and discussed the final categories.  

In addition, the language of conducting interviews can impact the rigor of qualitative 

research, hence it is recommended to conduct interviews in participants’ local language 

(mother tongue) [165]. However, this can be challenging when collaborating with a 

research team with different languages. Thus, the transcripts should be translated into a 

common language (e.g., English) so that other research members can also contribute to data 

analysis and interpretation of the findings. In the qualitative study presented in this thesis, I 

conducted interviews in Persian because families included in the study had come from Iran 
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and spoke Persian (Farsi). Coming from Iran, speaking Persian, and having the same cultural 

background facilitated my understand of the participants’ intended meaning and decreased 

the risk of misinterpretation [165]. To ensure in-depth interview and rich data, and also 

reduce the bias induced by translation of transcripts, I developed the interview guide in both 

Persian and English in collaboration with my two supervisors (who had detailed 

understanding of the Danish healthcare system and study context) and conducted a pilot 

interview in English together with a co-supervisor who is an expert in the field. After I read 

the transcripts multiple times and immersed myself in the text, I translated the transcripts 

into English, and during the condensation of the meaning units and coding, I worked with 

both the Persian and English texts to ensure correct translation of the intended meaning. 

This provided an opportunity for the two supervisors to engage in and discuss the analytic 

process. 

Furthermore, sampling bias may also be considered in this study because of the snowball 

sampling. Use of snowball sampling means that it is more likely to include participants with 

similar characteristics and experiences. However, from my experiences in this study, 

snowball sampling had the advantage of building up trust between interviewer and 

participant. When you are introduced by someone from the patients’ networks, they would 

have greater trust in you and be more open to talk about their experiences. This is important 

especially when participants live as an ethnic minority group in foreign country. Some 

participants might have refused to participate because they did not know me.  

In the qualitative research interview, researchers need to describe their position (bracketing) 

during the interview whether they try to become a listener and fully disclose their past or to 

become a co-creator of data and use their background as a research tool [166]. I used 

bracketing, trying to put aside my knowledge and assumptions and focused on families’ 

viewpoints. To do so, I used reflexivity to reduce the impact of my previous knowledge and 

assumptions regarding families’ descriptions of their experiences.  

The most important preconception related to studying families is that everyone is familiar 

with families and has certain ideas of what is right and appropriate family structures and 

behaviors [167]. Therefore, researchers’ background may bias them against or in favor of 

certain family behaviors [167,168]. I tried to write down all the assumptions and 

preconceptions that I had before the interviews and tried to be aware of these assumptions 
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and assess whether these assumptions influenced the interviews or later the data analysis. 

As an example, from my background, I knew that Iranian families do not go straight to the 

topic. There is always a long greeting and introduction at the beginning. There is often a 

long goodbye and “door talk” (the host accompanies you to the door and it is also a short 

talk in front of the door). Because of this, the first question in the interview guide was a 

warm-up question, asking them to start from when they first found out about their heart 

problem. This warm-up question was very useful to open up the family to talk about their 

challenges and limitations. Before the warm-up question, when I described the aim of the 

study, most families responded that everything was good, and it seemed that they had 

nothing to share regarding experiences of living with HF. But after the warm-up question, 

they were comfortable and willing to share their experiences. Even in “door talk” some 

families remembered an experience to share that they thought might be helpful to my 

research. Another example related to the challenge of bracketing was when families referred 

to a certain experience that I, as an Iranian, was supposed to know how it felt or what they 

meant, but for bracketing reason, I had to ask them to clarify their experiences.   
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The work presented in is thesis added insight into how families live with HF. Based on the 

findings from the three studies, the following conclusions can be drawn. 

The findings demonstrated that family functioning was affected by perceived social support 

from nurses in patients with HF (directly and indirectly via family health) and their nearest 

relatives (indirectly via family health). This means the more social support perceived from 

nurses, the better the family health and function. According to the family system 

perspective, the results confirmed the hypothesis that social support provided by nurses as 

an input (external resource) positively improved the family functioning in the sub-system 

(patient-close family member) of the families with HF. This provides important insight into 

the vital role of nurses as a key source of social support, enhancing family functioning and 

family health in families living with HF. Another important finding was the dyadic effect 

of nearest relative’s family health on a patient’s family functioning, which highlighted an 

interdependent relationship between nearest relatives and patients. This finding provides 

evidence that supports inclusion of both patient and his/her family member (family-focused 

approach) to enhance family functioning. 

The findings also confirmed the results of the first study regarding the influence of family 

health (in patients and family members) and social support (in patients) on family 

functioning and contributed to the understanding of the factors associated with family 

functioning in patients with HF and their family members. Family health was the strongest 

factor associated with greater family functioning for both patients and family members. 

Furthermore, a low level of family functioning is most common among younger patients, 

patients with an academic education, and female patients in NYHA class I. Family members 

who had elementary educations and were self-employed, employees, or unemployed and 

family members who had a high school education and were self-employed or employees 

were among the most vulnerable with regard to having a low level of family functioning. 
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Furthermore, the findings demonstrated a profound impact of HF on the daily life of Iranian 

families living with HF in Denmark and explained the process of family functioning in 

relation to challenges, limitations, and changes brought by HF. Thereby the study provided 

a deeper understanding of how families’ boundaries work, how they use feedback to change 

or remain stable. This was particularly evident regarding the process of independence, as 

some families’ boundaries were permeable and some families’ boundaries were rigid. 

Families who had permeable boundaries when faced with challenges and limitations 

imposed by HF tried to accept these challenges and limitations and searched for possible 

support from internal and external sources to adapt and cope; accordingly, balancing family 

stability. This was manifested in strengthened relationships within family members. In 

contrast, families who had rigid boundaries balanced family stability by resisting change. 

This was evident in the form of strained relationships within family members. It is vital for 

families to create a balance between stability and change; therefore, social support from 

nurses can facilitate the way to obtain this balance. 
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Implications for practice 

The findings in the studies presented in this thesis provide information that may be useful 

to healthcare professionals, particularly to nurses, who work in the field of HF, notably, with 

regard to promoting self-care and self-management in HF. The finding may also be useful 

for nurses working with family system nursing and family nursing approaches who are 

interested in promoting family functioning and family health and how to tailor social support 

to vulnerable families living with HF. 

This thesis highlights the importance of social support provided by nurses in enhancing 

family functioning and family health. Hence, it is strongly recommended to incorporate 

social support in routine care by nurses to enhance family health and family functioning in 

patients with HF and their family members. More importantly, dyadic data analysis in the 

study in this thesis underlines the need for inclusion of both patients and their family 

members in the clinical setting when providing support to them to ensure better outcomes. 

This is also in accordance with the European Society of Cardiology, American Heart 

Association, and World Heart Federation guidelines [3,4,169] regarding the vital role of 

nurses and involvement of the family in HF management to reduce the burnout caused by 

HF in the world. 

In addition, the work presented in this thesis identified the patients and family members who 

are at the highest risk for a low level of family functioning. Therefore, healthcare providers, 

especially nurses, may best tailor social support to these vulnerable families to enhance 

family functioning.  

Nurses should also pay special attention to the ethnic minority families with HF, as they 

also face the same multiple challenges, changes, and limitations as other families, plus they 

lack familial support. It is especially vital to address their fear of dependence and their 

illness denial when providing support. Listening to the families’ story may facilitate 

providing proper and adequate support. Nurses should be aware of the families’ adoption of 
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a normalization strategy and should listen to families’ story to prevent missing essential 

support to families who need support due adoption of this strategy. 

Implications for future research 

In order to better understand the effect of social support on family functioning, prospective 

longitudinal studies are recommended. Further research is also recommended to fully 

understand the mediational association of family health between social support and family 

functioning. 

It is strongly recommended to include both patient and his/her family member (dyad- and 

family-oriented approaches) in future trials. Also, assessing family functioning before 

interventional studies could be highly beneficial to increase pure investigation of the effect 

of intervention and the practicality of positive intervention in the real world. 

Future research might explore whether the process of independence is only related to HF or 

is more related to the experience of living with a chronic illness. It is recommended to 

investigate the influence of different cultural backgrounds on the experience of living with 

HF in a Danish context. Longitudinal qualitative studies might broaden our insights on how 

these families’ experience change over time. Another interesting area that needs further 

research is knowledge about the cultural competencies among Danish healthcare 

professionals and their flexibility to understand the family context and cultural perspectives 

in families from different cultural backgrounds. 

Another fruitful area for further research is how different educational levels and work status 

might affect family functioning in family members with HF. 

Investigation of other factors (not included in this thesis) that are possibly associated with 

family functioning is recommended. For instance, we did not include a comorbidity variable 

in the patient model. Some patients had more comorbidities than we were able to include in 

the study. Future studies may categorize comorbidities, for instance, using the Charlson 

comorbidity index, to be able to use comorbidity variable in a predictor model for family 

functioning in patients with HF. 

Researchers in self-care may benefit from investigating the influence of family functioning 

and source of social support from nurses on self-care in patients with HF.  
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Introduction: Heart failure (HF) has become a global pandemic. HF with its significant mortality, 

morbidity, hospitalizations, and health care costs has become a huge burden on healthcare services. 

HF also takes its toll on patients’ and their families’ daily lives, often requiring lifestyle change. The 

progressive restricted life of patients with HF can also negatively impact families’ daily life, health 

status, and quality of life. Family functioning plays a key role in the adaptation to illness and lifestyle 

modifications of the individual. A family with reduced family functioning may be unable to cope 

with challenges, changes, and limitations imposed by HF.  

Aims: The specific aims of the three studies included in this thesis were:  

Study I: To investigate in Danish patients with HF and their nearest relatives whether perceived 

social support from nurses is associated with their own and their partners’ (nearest 

relatives’/patients’) family functioning and to investigate whether family health mediates this 

relationship. 

Study II: To describe the experiences of Iranian families with HF living as an ethnic minority family 

in Denmark. 

Study III: To describe and compare family functioning, family health, and perceived social support 

from nurses in patients with HF and their family members in Denmark, Iran, and Iceland and to 

identify the variables that are associated with family functioning in patients with HF and their family 

members. 

Methods: In study I, using a dyadic approach, a sample of 312 patients with heart failure and 312 

of their nearest relatives were included in the study. The Family Functioning, Health, and Social 

Support questionnaire (FAFHES) was used to collect the data. Dyadic data were analyzed by the 

Actor–Partner Interdependence Mediation Model with distinguishable dyads using structural 

equation modeling. In study II, using a descriptive qualitative method, eight face-to-face joint family 

interviews were conducted among Iranian patients with HF and their family members living in 

Denmark. Content analysis with an inductive approach was used for data analysis. In study III, using 
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an international multi-center cross-sectional design, a sample of 1382 participants (692 patients with 

HF and 690 family members) from Denmark, Iceland, and Iran were included. Data were collected 

using the FAFHES questionnaire. 

Results: Study I indicated that family health partially mediated the association between social 

support and family functioning in patients with HF. In nearest relatives, family health completely 

mediated the association between social support and family functioning. In addition, a significant 

partner effect of nearest relative’ family health on patients’ family functioning indicated that family 

health in nearest relatives completely mediated the association between the nearest relative’s social 

support and the patient’s family functioning. 

Study II detected three main categories including family daily life, the process of independence, and 

family relationships. Families experienced physical restrictions, emotional distress, and social 

limitations in everyday lives. Patients experienced losing their independence and strived to preserve 

independence using different strategies. Some patients used normalization and avoidance of the sick 

role, whereas others tried to accept and adjust to these challenges and limitations. Families who 

adjusted well to these challenges, changes, and limitations experienced a strengthened relationship, 

whereas families who had adjustment difficulties experienced a strained relationship within the 

family. 

Study III indicated that family health, social support, country, New York Heart Association 

classification (NYHA), education level, age, and the interaction effect between gender and NYHA 

class were the significant factors associated with family functioning in patients. In addition, family 

health, country, education level, work status, and the interaction effect between education and work 

status were the significant factors associated with family functioning in family members. 

Conclusion: The studies presented in this thesis highlight the importance of social support provided 

by nurses in enhancing family functioning and family health and interdependent relationships in 

patients with HF and their family members. The experiences of the ethnic minority families with HF 

are discussed, highlighting the need to address their fear of dependence and illness denial when 

providing support to these families. In addition, the studies presented in this thesis identify the 

patients and family members who are at the highest risk for a low level of family functioning. Thus, 

nurses should provide special support to these vulnerable families to enhance family functioning. 
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Introduktion: Hjertesvigt er blevet en global pandemi. Tilstanden udgør et komplekst klinisk 

syndrom og er blandt de førende årsager til dødelighed, sygelighed og hospitalsindlæggelser, hvilket 

medfører øgede sundhedsomkostninger og dermed en substantiel byrde for sundhedsvæsenet. 

Hjertesvigt belaster også patienternes og deres familiers daglige liv, idet behandlingen ofte kræver 

en livsstilsændring. Den gradvise begrænsede levetid for patienter med hjertesvigt kan ligeledes 

påvirke familiernes hverdagsliv, sundhedsstatus og livskvalitet i en negativ retning. Familiefunktion 

spiller en nøglerolle i individets tilpasning til sygdom og livsstilsændring. Familier med nedsat 

familiefunktion er muligvis ikke i stand til at klare udfordringer, ændringer og begrænsninger som 

følge af hjertesvigt. 

Formål: De specifikke formål med de tre inkluderede studier i denne afhandling var: 

Studie I: At undersøge, sammenhængen mellem social støtte fra sygeplejersker og familiefunktion 

blandt patienter med hjertesvigt og deres nærmeste pårørende, og at undersøge, om 

familiesundheden er mediator for denne sammenhæng. 

Studie II: At beskrive sygdomsoplevelser blandt iranske familier, der er ramt af hjertesvigt, og som 

lever som en etnisk minoritetsfamilie i Danmark. 

Studie III: At beskrive og sammenligne familiefunktion, familiesundhed og opfattet social støtte fra 

sygeplejersker hos patienter med hjertesvigt og deres familiemedlemmer i Danmark, Iran og Island 

og at identificere de variabler, der er forbundet med familiefunktionen hos patienter og deres 

familiemedlemmer. 

Metoder: I Studie I blev der, baseret på en dyadisk tilgang, inkluderet 312 patienter med hjertesvigt 

og 312 af deres nærmeste pårørende i undersøgelsen. Spørgeskemaet Family Functioning, Health, 

and Social Support (FAFHES) blev brugt til at indsamle data. Dyadiske data blev analyseret med 

brug af Actor-Partner Interdependence Mediation Model med differencierede dyader ved hjælp af 

strukturel ligningsmodellering. I Studie II blev der ved hjælp af en deskriptiv kvalitativ metode 

gennemført otte fælles familieinterviews blandt iranske patienter med hjertesvigt og deres 

familiemedlemmer, der bor i Danmark. Indholdsanalyse med en induktiv tilgang blev brugt til 

dataanalyse. I Studie III blev der ved hjælp af et internationalt multicentrer tværsektorialt design 
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inkluderet 1.382 deltagere (692 patienter med hjertesvigt og 690 familiemedlemmer) fra Danmark, 

Island og Iran. Data blev indsamlet ved hjælp af FAFHES-spørgeskemaet. 

Resultater: Studie I indikerede, at familiens sundhed delvist medierede sammenhængen mellem 

social støtte og familiefunktion hos patienter med hjertesvigt. Hos de nærmeste pårørende medierede 

familiesundhed fuldt ud sammenhængen mellem social støtte og familiefunktion blandt nærmeste 

pårørende. Derudover indikerede en signifikant partnereffekt hos de nærmeste pårørendes 

familiesundhed på patienternes familiefunktion, at familiens sundhed hos nærmeste pårørende fuldt 

ud medierede sammenhængen mellem den nærmeste pårørendes sociale støtte og patientens 

familiefunktion. 

Studie II påviste tre hovedkategorier, omhandlede familiens daglige liv, uafhængighedsprocessen 

og familierelationer. Familierne oplevede fysiske begrænsninger, følelsesmæssig belastning og 

sociale begrænsninger i hverdagen. Patienter oplevede at miste deres uafhængighed og forsøgte at 

bevare uafhængighed ved hjælp af forskellige strategier. Nogle patienter brugte normalisering og 

undgik sygerollen, mens andre forsøgte at acceptere og tilpasse sig disse udfordringer og 

begrænsninger. Familier, der var gode til at tilpasse sig disse udfordringer, ændringer og 

begrænsninger, oplevede et styrket forhold, mens familier, der havde vanskeligheder med at tilpasse 

sig, oplevede anstrengte forhold inden for familiens rammer. 

Studie III viste, at familiesundhed, social støtte, land, New York Heart Association-klassifikation 

(NYHA), uddannelsesniveau, alder og interaktionseffekten mellem køn og NYHA-klasse var de 

væsentligste faktorer forbundet med familiefunktion hos patienter. Derudover var familiens 

sundhed, land, uddannelsesniveau, arbejdsstatus og interaktionseffekten mellem uddannelse og 

arbejdsstatus de væsentligste faktorer relateret til familiefunktion blandt familiemedlemmer. 

Konklusion: Denne afhandling fremhæver, at social støtte fra sygeplejersker er en vigtig faktor, når 

det gælder forbedring af familiefunktion og familiens sundhed og det indbyrdes afhængige forhold 

hos patienter med hjertesvigt og deres familiemedlemmer. Afhandlingen diskuterer også 

erfaringerne fra etniske mindretalsfamilier med hjertesvigt og fremhæver behovet for at afhjælpe 

deres frygt for afhængighed og sygdomsbenægtelse, når der ydes støtte til dem. Derudover 

understreger denne afhandling, hvilke patienter og familiemedlemmer der har størst risiko for 

reduceret familiefunktion. Derfor kan sygeplejersker yde en særlig støtte til disse sårbare familier 

med henblik på at forbedre familiefunktionen. 
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• FAFHES questionnaire for Patient with heart failure 
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