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Factors associated with family functioning in patients with heart 

failure and their family members: An international cross-sectional 

study 

 

ABSTRACT 

Aims: To describe and compare family functioning, family health, and perceived social support 

from nurses and to identify the variables that are associated with family functioning in patients 

with heart failure (HF) and their family members in Denmark, Iran, and Iceland. 

Design: An international multi-centre cross-sectional study. 

Methods: A sample of 1382 participants (692 patients and 690 family members) from Denmark, 

Iceland, and Iran were included from January 2015 to May 2020. Data were collected using the 

Family Functioning, Health, and Social Support questionnaire. 

Results: The significant factors associated with family functioning in patients were country, 

New York Heart Association classification (NYHA), education level, age, family health, social 
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support, and there was a significant interaction effect between NYHA class and gender. The 

significant factors associated with family functioning in family members were country, education 

level, work status, family health, and there was a significant interaction effect between education 

and work status.  

Conclusion: This study indicated that the strongest factor associated with higher family 

functioning was family health for both patients and family members. Women in NYHA class I 

and younger patients and those with an academic education had a lower level of family 

functioning. Moreover, unemployed family members with an elementary education and family 

members with elementary and high school educations who were self-employed or employees had 

a lower level of family functioning.  

Impact: This is the first international study to investigate family functioning, family health, and 

social support and adds to the literature on the factors associated with family functioning in 

patients with HF and their family members. Our findings may help nurses to identify the most 

vulnerable families living with HF, thereby being able to provide special support to enhance their 

family functioning to promote self-management strategies. 

Keywords: Family functioning; Family health; Social support; Heart failure; Family member. 

 

1 | INTRODUCTION 

Heart failure (HF) has become a global pandemic with a growing prevalence (Savarese & Lund, 

2017). HF is associated with significant morbidity, mortality, re-hospitalisations, and excessive 

healthcare expenditures (Tripoliti, Papadopoulos, Karanasiou, Naka, & Fotiadis, 2017). 

Although there is significant progress in treatment and prevention, the quality of life of patients 

with HF is still poor (Riley et al., 2016; Savarese & Lund, 2017). HF is a chronic illness with 

restricted life and progressive dependency (Shamali, Østergaard, & Konradsen, 2020). The 

medical treatment of HF is mostly targeted on symptom management and lifestyle modifications 

Therefore, the treatment greatly relies on self-care and self-management of the illness as well as 

on involving family members in the care of the patient (Deek et al., 2017; Ponikowski et al., 

2016). 
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1.1 | Background  

Family functioning and family health are based on the theoretical assumption that family is a unit 

with a sense of belonging and emotional ties among members (Åstedt-Kurki, Tarkka, Rikala, 

Lehti, & Paavilainen, 2009). Hence, family functioning involves the dynamics and interactions 

within the family (Bylund, Benzein, & Persson, 2013) and family health is a resource that 

develops from the health of family as a whole (Weiss-Laxer, Crandall, Okano, & Riley, 2020). 

Family functioning plays an important role in the management of HF (Lee et al., 2015). If 

patients and their families take a collaborative approach to HF management, the patients have 

better outcomes, such as improved quality of life, decreased level of mortality, and fewer 

readmissions (Voltelen, Konradsen, & Østergaard, 2016). Discordance between patient and 

family members, however, leads to inadequate symptom management and higher levels of 

fatigue and annoyance within the dyad (Dunbar, Clark, Quinn, Gary, & Kaslow, 2008). Family 

functioning is also an important element in self-care behaviours, the adjustment process, and 

medication adherence in HF (Kim, Risbud, Gray, Banerjee, & Trivedi, 2020; Lee et al., 2015). 

Furthermore, the challenges and limitations imposed by HF may affect family health by 

changing family daily life, roles, responsibilities, well-being, and activities (Aldred, Gott, & 

Gariballa, 2005), accordingly affecting family functioning. For instance, families who adjust 

well to these limitations had strengthened relationships, and families who failed in adjustment 

seem to have strained relationships (Luttik, Blaauwbroek, Dijker, & Jaarsma, 2007; Shamali et 

al., 2020). The few studies that have examined the relationship between family health and family 

functioning in patients with HF and their family members have reported that family health and 

family functioning are positively correlated (Paavilainen, Lehti, Åstedt-Kurki, & Tarkka, 2006; 

Shamali, Konradsen, Stas, & Østergaard, 2019). 

Theoretical and empirical researches suggest a direct and/or buffering effect of social support on 

an individual’s well-being and health outcomes. Based on the buffering hypothesis (the stress 

and coping perspective), social support can help an individual better cope with a stressful life 

situation and change (Lakey & Cohen, 2000). The progressive deteriorating nature and 

unpredictable future of HF hinder effective adjustment and may impair family functioning (Seah, 

Tan, Huang Gan, & Wang, 2016; Yu, Lee, Kwong, Thompson, & Woo, 2008). Not only the 

patient but also family members need support to cope with a long-term illness and its impact on 
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family life. Social support can enhance family adjustment and adaptation to achieve better family 

functioning. For instance, social support in terms of informational and instrumental support from 

nurses, as a resource outside the family, can facilitate the adjustment process and strengthen the 

family functioning of patients with HF and their family members (Kaholokula, Saito, Mau, 

Latimer, & Seto, 2008; Yu et al., 2008). Social support from nurses has shown a positive effect 

on the family relationship in patients with HF and their family members (Paavilainen et al., 

2006; Shamali et al., 2019). Moreover, social support can enhance family health through 

decreasing an individual’s depression and anxiety, increasing healthy activities, and promoting a 

healthier lifestyle (Luttik, Jaarsma, Moser, Sanderman, & van Veldhuisen, 2005). The 

relationship between social support and family functioning has not been adequately addressed in 

patients with HF and their family members. Two studies report that a high level of social support 

is associated with better family functioning (Paavilainen et al., 2006; Tarkka, Paavilainen, Lehti, 

& Åstedt‐Kurki, 2003). Another study reports the direct and indirect effects of social support on 

family functioning (Shamali et al., 2019). 

Hence, knowledge about family functioning, health, and social support is essential to improve 

outcomes in patients with HF. Moreover, the prediction of family functioning helps to identify 

families who are at risk for poor outcomes. An international scope is needed to advance 

knowledge, improve comparability, and provide an accurate picture of family functioning, family 

health, and social support in patients with HF and their family members. However, to our 

knowledge, there is no international study on the status of family functioning, family health, and 

social support in patients with HF and their family members.  

2 | THE STUDY  

2.1 | Aims  

This study aimed 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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2.2 | Design 

This study was an international multi-centre cross-sectional study.  

2.3 | Study settings and participants  

The study setting included three major HF outpatient clinics in Denmark, the heart outpatient 

clinic in Iceland, and a HF clinic in Iran. 

Participants were patients with HF and their family members who met the inclusion criteria. 

They were enrolled consecutively in the study from the study settings. The inclusion criteria in 

all three countries were patients who had a confirmed HF diagnosis, a left ventricular ejection 

fraction (LVEF) ≤ 40%, were in any stage of New York Heart Association classification 

(NYHA) I to IV (II to IV in Denmark), and had a family member who also agreed to participate. 

The patient selected the included family member. The exclusion criteria were patients who were 

in the terminal stage of other serious diseases, with a life expectancy of less than 6 months, and 

patients and their family members who did not understand and speak the local languages (Danish 

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

2.4 | Instrument 

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

collect the data (Åstedt-Kurki et al., 2009). The FAFHES questionnaire consists of three scales 

and 62 items: family functioning (19 items), family health (23 items), and social support (20 

items). The sub-areas of the FAFHES questionnaire are shown in supplementary material, Table 

S1. The scale is a 6-point Likert scale ranging from 1 (strongly disagree) to 6 (strongly agree). 

Higher scores indicate better functioning (Åstedt-Kurki et al., 2009).  

2.5 | Data collection 

In Denmark, we included data from 312 patients with HF and 312 family members (a total of 

624 participants) collected from January 2015 to January 2016 in a previous study (Shamali et 

al., 2019). No data were missing. In the original Danish study, participants were consecutively 

enrolled in the study, and after they had given informed consent, a project nurse gave them the 

questionnaires in paper form. The researchers received the completed questionnaires by pre-paid 
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mail. The details of the original study’s methods and data collection procedure have been 

described previously (Østergaard et al., 2018). 

In Iran, data collection was carried out at the HF clinic at Chamran, a university-affiliated 

hospital, in Isfahan from October 2018 to December 2019. Participants who met the inclusion 

criteria were consecutively enrolled in the study, and after they had given informed consent, 

questionnaires were distributed by a project nurse during clinical visits in the HF clinic. The 

FAFHES was administered in paper form. There was a brief description of each form describing 

how to select the items and complete the forms. Patients and their family members completed 

separate copies of the questionnaire. The completed questionnaires were returned to the nurse. A 

sample of 288 patients with HF and 288 family members (a total of 576 participants) were 

collected. No data were missing. 

In Iceland, data collection was carried out by contacting HF patients who were receiving care at 

the outpatient heart clinic at Landspitali, the National and University hospital in Reykjavik, from 

October 2019 to May 2020. Participants who met the inclusion criteria were contacted by 

telephone by a project research nurse. After they agreed to participate in the study, 

questionnaires in paper form were mailed to their postal address. There was a brief instruction 

regarding how to complete the form. Patients and their identified family members completed 

separate copies of the questionnaire and returned them to the research team in Iceland via pre-

paid mail. Patients’ clinical information was collected from the hospital dataset. A sample of 95 

patients with HF and 95 family members (a total of 190 participants) were collected. Large 

amounts of data were missing in 8 participants (4 > 90% and 4 > 60%), and these participates 

were removed from the dataset. The final sample size was 182 (92 patients and 90 family 

members), with 3.5% of missing data. There was no special pattern in missing data indicating 

missing at random. We used the expectation-maximisation algorithm to replace the missing data. 

Using this algorithm, all missing values were imputed with values estimated by the maximum 

likelihood method. 

2.6 | Ethical considerations 

The study was approved by the record of data processing agency at University of Southern 

Denmark, Odense, Denmark, (journal no: 18/24435) following applicable ethical legislation and 
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General Data Protection Regulation (GDPR). 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).  

2.7 | Data analysis 

All analyses were performed using the IBM SPSS Statistics (version 22). For all statistical 

analyses, the significance level was p < 0.05. The chi-square test was conducted for comparison 

of categorical variables between the three countries. The post hoc analysis of column proportions 

using the Bonferroni-adjusted p-value was performed for significant chi-square tests. One-way 

analysis of variance (ANOVA) was conducted for comparison of continuous variables between 

the three countries. The post hoc analysis of the Bonferroni correction was performed for 

significant ANOVA tests.  

To explore the factors associated with family functioning, a series of the univariate general linear 

model (GLM) was performed in patients (total sample = 692) and family members (total sample 

= 690). In the preliminary model, all potential factors were included in the model. Two main 

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

association between social support and family health with family functioning (Shamali et al., 

2019). Other potential factors, including demographic and clinical variables in patients and 

demographic variables in family members, were entered as adjusting covariates. Thereafter, 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 evaluated using R-squared (R2). The effect size of each significant factor and interaction was 

measured by partial eta squared (
p). The parameter estimates of regression coefficients of the 

final model were also reported by unstandardized regression coefficients (B). All assumptions of 

statistical tests were tested before analysis (e.g., the assumptions of independence of 

observations, linearity, and normality of residuals).  

Statistical power analysis was performed in the G*Power 3.1.9.7 program (Faul, Erdfelder, Lang, 

& Buchner, 2007) using linear multiple regression. With a sample size of 692 in patients and 690 
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in family members that included in GLM, α = 0.05, and 8 factors in patient and 5 factors in 

family members, we had 95% power to detect a small effect in patients (f 2 = 0.033) and family 

members (f 2 = 0.029). 

2.8 | Validity and reliability 

The construct validity of the FAFHES was established, and the internal consistency was reported 

by the Cronbach’s alpha coefficients in the Finnish and Danish versions ranged from 0.77 to 0.88 

for family functioning, from 0.73 to 0.86 for family health, and from 0.92 to 0.95 for social 

support (Astedt-Kurki, Lehti, Tarkka, & Paavilainen, 2004; Åstedt-Kurki et al., 2009; 

Østergaard, Pedersen, Lauridsen, Nørgaard, & Jeune, 2017). For use in this study, the FAFHES 

was translated into Persian and Icelandic from the original English version in each country for 

the first time. The questionnaires were forward- and backward-translated in both the local 

languages and in English. Then, cognitive interviews were performed to test face validity in 10 

patients and 10 family members in each setting. A consensus meeting was conducted to finalise 

the translated versions of the FAFHES in each setting. 

3 | RESULTS 

3.1 | Sample characteristics 

A total of 1382 participants (692 patients and 690 family members) from three countries 

[Denmark 624 (45.2%), Iran 576 (41.7%), and Iceland 182 (13.2%)] were included and analysed 

in this study. Patients' and family members' characteristics are presented in total and separately 

for each country and compared among the three countries in Tables 1 and 2, respectively. 

Patients were predominantly male (74.4%), with a mean age of 63.8 years. Most patients were in 

NYHA class II (57.9%), had a mean 14.2 months of HF with a mean LVEF of 29.1%. Most 

patients were married (80.3%), had a high school education (41.9%), and were retired (54.9%; 

Table 1). Most family members were female (68.4%), married (78.4%), had an academic 

education (38.4), were employees (35.9%), were a spouse/partner of a patient (54.1%), and lived 

with a patient (68.2%; Table 2). 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

This article is protected by copyright. All rights reserved 

3.2 | Family functioning, family health, and social support among the three 

countries 

In patients, one-way ANOVA showed a significant difference in the total scores of family 

functioning among the three countries (p < 0.001, Table 1). Post hoc analysis with use of the 

Bonferroni correction indicated that Danish patients had significantly higher family functioning 

than Iranian and Icelandic patients (p < 0.001, p < 0.001; Table 1). Moreover, the total scores for 

family health were significantly different among the three countries (p < 0.001, Table 1). Post 

hoc analysis showed that Danish patients had significantly higher family health compared to 

Iranian and Icelandic patients (p < 0.001, p = 0.01; Table 1). The total scores of social support 

were significantly different among the three countries (p = 0.042, Table 1). Post hoc analysis 

showed that Iranian patients had a significantly higher level of perceived social support than 

Icelandic patients (p = 0.021; Table 1). 

Regarding family members, there was a significant difference in the total scores of family 

functioning among the three countries (p < 0.001, Table 2). Post hoc analysis showed that 

Danish family members had significantly higher family functioning than Iranian and Icelandic 

family members (p < 0.001, p = 0.001; Table 2). However, there was no significant difference in 

the total scores of family health among the three countries (p = 0.0326, Table 2). The total scores 

of social support were significantly different among the three countries (p < 0.001, Table 2). Post 

hoc analysis showed that Iranian family members had a significantly higher level of perceived 

social support than Danish and Icelandic family members (p < 0.001, p < 0.001; Table 2), and 

Danish family members had a significantly higher level of perceived social support than 

Icelandic family members (p = 0.004; Table 2). 

3.3 | General linear model of factors associated with family functioning 

In patients, the preliminary GLM of potential factors associated with family functioning 

demonstrated that country (p < 0.001), NYHA class (p = 0.032), education (p = 0.003), age (p = 

0.046), family health (p < 0.001), and social support (p < 0.001) were significantly associated 

with family functioning (Supplementary material, Table S2). In the next step, insignificant 

factors (marital status, work status, LVEF, and duration of HF) were removed from the model, 

and a series of adjusted GLM analyses were conducted to test the significance of the main and 
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interaction effects of the remaining significant factors. The final adjusted model included 

significant factors (country, NYHA class, education, age, family health, and social support), and 

a significant interaction effect between NYHA class and gender is shown in supplementary 

material, Table S3. An older age (B = 0.117, p < 0.001), higher level of family health (B = 0.669, 

p < 0.001), and social support (B = 0.109, p < 0.001) were positively associated with family 

functioning (Table 3). Furthermore, compared to Icelandic patients, mean score of family 

functioning in Danish and Iranian patients were increased by 5.014 and 2.743 points, 

respectively (B = 5.014, p < 0.001; B = 2.743, p = 0.036; Table 3). Compared to NYHA class IV, 

class I decreased the family functioning score by a mean of 8.931 points (B = −8.931, p = 0.012; 

Table 3). Compared to an academic education, elementary and high school educations increased 

family functioning score by a mean of 2.208 and 3.479 points, respectively (B = 2.208, p = 

0.043; B = 3.479, p = 0.001; Table 3). A significant interaction effect between NYHA class and 

gender was observed, indicating that being a man in NYHA class I HF (compare to a woman in 

NYHA class I HF) increased family functioning score by a mean of 10.288 points (B = 10.288, p 

= 0.011; Figure 1; Table 3). The overall coefficient of determination (goodness of fit) for the 

patients’ GLM was R2 = 0.509, indicating that 50.9% of the variations in family functioning 

scores are explained by the variables included in the model. Family health with 33.9% accounted 

for the highest variation of family functioning (
p = 0.339; Supplementary material, Table S3). 

In family members, the preliminary GLM of potential factors associated with family functioning 

demonstrated that country (p < 0.001), education (p < 0.001), work status (p < 0.001), and family 

health (p < 0.001) were significantly associated with family functioning (Supplementary 

material, Table S4). In the next step, insignificant factors (gender, marital status, relation to 

patient, livening with patient, age, and social support) were removed from the model, and a 

series of adjusted GLM analyses were conducted to test the significance of the main and 

interaction effects of the remained significant factors. The final adjusted model included 

significant factors (country, education, work status, and family health), and a significant 

interaction effect between education and work status is shown in supplementary material, Table 

S5. A higher level of family health (B = 0.872, p < 0.001) was positively associated with family 

functioning (Table 4). Compared to Icelandic family members, mean score of family functioning 

in Danish and Iranian family members were increased by 6.255 and 1.446 points, respectively (B 

= 6.255, p < 0.001; B = 1.446, p = 0.009; Table 4). Furthermore, compared to academic 
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education, high school education increased family functioning scores by a mean of 4.540 (B = 

4.540, p = 0.003; Table 4). Compared to retired family members, being self-employed increased 

family functioning score by a mean of 6.430 (B = 6.430, p = 0.001) and being an employee by 

3.604 points (B = 3.604, p = 0.008; Table 4). 

The significant interaction effect between education and work status was observed in family 

members, indicating that having an elementary education and being self-employed, decreased 

family functioning score by a mean of 11.32 (B = −11.32, p < 0.001), having an elementary 

education and being an employee by 6.676 (B = −6.676, p = 0.005), and having an elementary 

education and being unemployed by 6.767 points (B = −6.767, p = 0.027; Figure 1, Table 4). 

Furthermore, having a high school education and being self-employed decreased family 

functioning score by a mean of 5.236 points (B = −5.236, p = 0.046) and having a high school 

education and being an employee by 5.985 points (B = −5.985, p = 0.003; Figure 1, Table 4). 

The overall coefficient of determination (goodness of fit) for the family members’ GLM was R2 

= 0.605, indicating that 60.5% of the variations in family functioning scores are explained by the 

variables included in the model. Family health with 54% accounted for the highest variation of 

family functioning (
p = 0.54; Supplementary material, Table S5). 

4 | DISCUSSION 

To our knowledge, this is the first study to investigate family functioning, family health, and 

social support and to determine the factors associated with family functioning in patients with 

HF and their family members at an international level. Our key findings indicate that family 

functioning among the three countries was fairly high, except for Icelandic family members, who 

had relatively low family functioning. Danish patients and family members had a higher level of 

family functioning than Iranian and Icelandic patients and family members. Danish patients and 

family members in our study had also a higher level of family functioning than Finnish family 

members of heart patients (Paavilainen et al., 2006). However, Iranian and Icelandic patients and 

family members in our study had a lower level of family functioning than Finnish family 

members of heart patients (Paavilainen et al., 2006). Moreover, the family health of our sample 

in the three countries was fairly good, which is consistent with prior findings in Finnish family 

members of heart patients (Astedt-Kurki et al., 2004). However, family health in our sample was 
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slightly higher than in the Finnish study (Astedt-Kurki et al., 2004). While Danish patients had a 

significantly higher level of family health, there was no significant difference in family health 

among family members in the three countries. Patients in our sample had perceived adequate 

social support, with Iranian patients having the highest level. However, only Iranian family 

members in our sample had perceived adequate social support. Danish and Icelandic family 

members perceived inadequate social support, which is in line with a low level of perceived 

social support in Finnish family members of heart patients (Tarkka et al., 2003). These results 

indicate that social support provided by nurses in the Nordic countries is more targeted to 

patients rather than to their family members. According to the guidelines for the treatment of HF 

by the European Society of Cardiology, nurses should provide adequate social support for both 

patients with HF and their family members during patient education to achieve effective 

outcomes (Ponikowski et al., 2016).  

The strongest factor associated with family functioning was family health for both patients and 

family members. That is, the higher the level of family health, the better the family functioning. 

This is similar to what previous studies on families with HF have found, namely that family 

health is positively associated with family functioning (Astedt-Kurki et al., 2004; Shamali et al., 

2019). Long-term illness such as HF with a restricted life strikes not only a patient but also the 

family as a whole. Patients and family members face challenges and limitations in their daily 

lives. For instance, physical restrictions caused by HF may limit the physical activities of the 

patients and family joint activities, which affects the activities’ dimension of family health in 

patients and their family members (Kim et al., 2020; Shamali et al., 2020). Moreover, physical 

symptoms, emotional distress, and social limitation caused by HF may increase the ill-being 

dimension of family health in patients and their family members. The well-being dimension of 

family health increases when patients and family members adjust well to these challenges and 

limitations. Thus, when family health decreases, it affects family functioning. That is, decreased 

activities, well-being, and increased ill-being result in instability in the family structure and 

strained family relationship in the family’s daily functioning until adjustments can be 

implemented (Shamali et al., 2019; Shamali et al., 2020).  

Country was significantly associated with family functioning for both patients and family 

members. This indicates family functioning may differ by cultural influence. For instance, the 
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most frequent type of family member in Iceland and Denmark was spouse/partner while in Iran 

was children. Iranian families are usually extended families and children are considered centre of 

the family. Children are also very responsible for their family including providing caregiver role 

for their parents. Moreover, Denmark had the highest rate of family members and patients who 

lived together. By considering the limitations of this study, the different types of relationship and 

availability and source of supports within a family may be cultural factors that explain the 

different family functioning levels in three counties.  

A higher level of family functioning was associated with increased social support in patients. 

However, there was no significant association between family functioning and social support in 

family members. Similarly, a recent study indicated a positive association between family 

functioning and social support in patients and an insignificant association between family 

functioning and social support in family members (Shamali et al., 2019). In contrast, two studies 

indicated that greater social support from nurses is associated with better family functioning in 

family members (Paavilainen et al., 2006; Tarkka et al., 2003). Social support from nurses in the 

form of informational, instrumental, and emotional support, by providing resources outside the 

family, can enhance family structure and relationships. Social support has been reported to have 

an indirect effect on family functioning in family members through family health, for instance, 

by increasing knowledge and the well-being dimensions of family health (Shamali et al., 2019). 

The indirect effect of social support on family functioning may explain the insignificant 

association between family functioning and social support in family members in our study.  

Another factor associated with higher family functioning in patients was increased age. 

Paavilainen et al. (2006) also reported better family functioning in older age. A possible 

explanation is that younger patients have less experience in dealing with severe illness. They also 

perceive the illness as being more threatening, which limits their skills in managing their 

conditions (Acuña Mora et al., 2019) and affects their family functioning. 

Patients in NYHA class I had significantly lower family functioning than patients in NYHA class 

II, III, and IV. Furthermore, the significant interaction between gender and NYHA revealed that 

men in NYHA class I HF had better family functioning than women. That is, women in NYHA 

class I have significantly lower family functioning compare to men in NYHA class I. Although 

NYHA class I is the most stable stage in HF, most patients in NYHA I are newly diagnosed with 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

This article is protected by copyright. All rights reserved 

HF and face rapidly changing health conditions, altered self-image, and an ambiguous lifeworld 

(Nordgren, Asp, & Fagerberg, 2007). Therefore, they strive to understand the situation and try to 

adjust and balance life by maintaining personal integrity and family bonds (Voltelen, Konradsen, 

& Østergaard, 2018). This might have affected women more than men and attributed to the lower 

family functioning in female patients in NYHA class I in our study (Schou, Jensen, Zwisler, & 

Wagner, 2008). This suggests that women in NYHA class I are at a higher risk for disrupted 

family functioning than men; accordingly, they need more support to cope with this new 

condition. Nurses should pay special attention to these vulnerable patients to assess and enhance 

their family functioning. A dyadic or family-focused approach is recommended to improve 

family functioning in patients with HF (Shamali et al., 2019; Shamali & Østergaard, 2020). In 

our study, patients with elementary and high school educations functioned better within the 

family than patients with an academic education. Because there is no similar study in this area, 

further research is recommended to provide further insight regarding this result. 

In this study, there was a significant interaction effect between education and work status in 

family members. That is, family members who had elementary and high school educations and 

were self-employed or employees reported significantly lower family functioning. Furthermore, 

family members who had an elementary education and were unemployed had the lowest family 

functioning. Qualitative studies of families living with HF found that while patients’ abilities to 

do daily tasks decreased, family members mostly play a supportive role such as doing household 

tasks and providing physical care and emotional support to help meet the needs of daily life 

(Aldred et al., 2005; Shamali et al., 2020). This demands extra efforts from family members, 

which can affect their functioning role, relationships, and economical status. It seems that 

unemployed family members with an elementary education and family members with an 

elementary and high school education who were self-employed or employees have problem 

maintaining a new balance in both daily life activities and economical status, consequently, their 

family functioning decreased. Future research is required to better understand family functioning 

in family members with different education levels and work status.  

4.1 | Limitations 

Data in the three countries were collected at different time points using different data collection 

procedures, which might have impacted our results. That is, in Denmark and Iran, data were 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

This article is protected by copyright. All rights reserved 

collected during clinical visits in which the patients were companied by their family members, 

and face-to-face information about the study was given. However, in Iceland, participants were 

contacted by telephone calls, and data were collected via mailed questionnaires. Furthermore, in 

34 (18.5%) of the participants, in Iceland, data were collected during the COVID-19 breakout. 

This might have added more challenges to the families living with HF and impacted the findings 

from the Icelandic setting.  

5 | CONCLUSION 

Our results suggest that women in NYHA class I and younger patients and those with an 

academic education are those at highest risk for a lower level of family functioning. Moreover, 

unemployed family members with an elementary education and family members with elementary 

and high school educations who were self-employed or employees had a lower level of family 

functioning. These findings may help healthcare providers in clinical practice to identify the 

most vulnerable patients with HF and their family members, thereby be able to provide special 

support to enhance their family functioning. There is sparse evidence with which to compare our 

findings with factors associated with family functioning. Hence, research is needed to better 

understand the factors influencing family functioning in families with HF and to increase the 

generalisability of the results. 
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Table 1. 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 
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  COPD 80 (11.6) 48 (15.4) 20 (6.9) 12 (13) 0.005c 

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. 
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Table 2. 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. 
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c The results of one-way ANOVA with post hoc for significant results.  
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Table 3. Parameters’ estimates for family functioning in patients in final adjusted general linear model (n = 692). 

 

Variable B 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 

#     

 

B, unstandardized regression coefficients; SE, standard error; CI, confidence interval; NYHA, New York Heart Association 

Classification 

# This parameter is set to zero. 

*Represent interaction between two variables.  
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Table 4. Parameters’ estimates for family functioning in family members in final adjusted general linear model (n = 690). 

 

Variable B 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 .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 

#     

B, unstandardized regression coefficients; SE, standard error; CI, confidence interval. 

# This parameter is set to zero. 

*Represent interaction between two variables.  

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



jan_14810_f1.png

This	article	is	protected	by	copyright.	All	rights	reserved

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t


