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Objective: The objective of the study was to explore the relationship between social support and fatigue as well as the mediating role of social functioning on that relationship.

Background: Psychosocial factors such as social support and social functioning may influence patients’ fatigue symptoms. There is limited evidence on the relationship between social support, social functioning, and fatigue in liver transplant recipients.

Methods: A total of 210 patients with liver transplants from two tertiary hospitals were enrolled in the current study. Questionnaires used include one for general demographic data, the Perceived Social Support Scale (PSSS), Social Disability Screening Schedule (SDSS), and Fatigue Symptom Inventory (FSI).

Results: A total of 126 (60%) recipients reported fatigue. Gender, residence, BMI, and liver function were the primary factors affecting fatigue. Social support was positively correlated with social functioning and was negatively correlated with fatigue. The effect of social support on fatigue was partially mediated by social functioning (35.74%).

Conclusion: The fatigue of liver transplant recipients should be attended to. The higher the social support, the lower the fatigue of liver transplant recipients. Social support may also reduce fatigue through social functioning. The liver transplant team should help the liver transplant recipient establish a social support system, restore social functioning, and reduce fatigue symptoms.
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Introduction

Liver transplantation (LT) is the most effective method for the treatment of end-stage liver disease. In the past two decades, the number of LT recipients in China has increased, and the survival rate after liver transplantation has improved (Wu, 2018). As a result, concerns for LT recipients have shifted from survival to quality of life. Fatigue is one of the most important indicators of quality of life (van Ginneken et al., 2010).

Fatigue is the most common symptom not only in patients with chronic liver disease (Swain, 2006), but also in LT recipients (Chen et al., 2021). Fatigue often causes great physical and mental distress to LT recipients (Chen et al., 2019). In terms of fatigue time, fatigue symptoms typically do not improve over time; even 15 years after the transplant, 44% of recipients reported severe fatigue (van den Berg-Emons et al., 2006). From the aspect of fatigue type, LT recipients often experience physical fatigue and reduced activity, relatively less mental fatigue, and reduced motivation (Aadahl et al., 2002; van den Berg-Emons et al., 2006). In terms of the impact of fatigue on life, fatigue can lead to poorer health (Kang et al., 2018), increased negative emotional states (Du et al., 2017), a change in normal social functioning (Kang et al., 2018), reduced quality of life (Magalhaes et al., 2017), and may even reduce survival rate (Magalhaes et al., 2017). However, because fatigue is a subjective phenomenon, it can easily be ignored. The conventional wisdom is that you should rest more when you are tired, but this can sometimes backfire because inactivity can lead to muscle atrophy and a loss of heart and lung function, as well as potentially increased psychosocial problems (Timothy and Matthew, 2012), which increases fatigue, creating a cyclical effect. To date, no specific pharmacological strategies have been identified to improve fatigue symptoms (Xu et al., 2017). Among the non-pharmacological interventions, physical activity and psychological therapy remain the primary methods to alleviate fatigue in LT recipients (van den Berg-Emons et al., 2006, 2014; Ergene et al., 2019). Therefore, exploring how to increase physical activity and reduce negative emotions is the key to alleviate fatigue symptoms.

Social functioning is associated with physical activity and psychological symptoms (Chen et al., 2014; Amir et al., 2017). Social functioning is defined as individuals’ interactions with their environment, their ability to fulfill their social roles within their social and community activities, and their relationships with employers, colleagues, friends, partners, and family members (Scoglio et al., 2022). Social dysfunction primarily manifests in a decline of individual interests and social activities, a lack of sense of responsibility and long-term plans, and life skills degradation, among others (Scoglio et al., 2022), which can lead to decreased physical activity and increased negative emotions, such as anxiety and depression (Amir et al., 2017; Zhong, 2020). As far as we know, previous studies have only found that fatigue symptoms affect social functioning in LT recipients (Kang et al., 2018; Walsh et al., 2020). Whether social functioning has an effect on fatigue in the LT population is a question that remains to be elucidated in the literature. According to the theory of unpleasant symptoms (TOUS; Lenz et al., 1997), while symptoms affect bodily functions, they may also be adversely affected by the outcomes of symptoms. Therefore, the current study investigates whether the social functioning of LT recipients influences fatigue. In addition, previous studies have mainly used the SF-36 scale to investigate the social function of LT recipients. Syrjala et al. (2010) indicate that the SF-36 social function scale captures the mental health and perception of interaction components of social health, and not social participation as such. In this study, Social Disability Screening Schedule was used to measure the status of social functioning of LT recipients from the perspective of social participation.

Social support is a multidimensional construction, which refers to the availability of social resources in a specific context (Cipolletta et al., 2019). Different intimate relationships may provide different forms of support, such as psychological and physical support and so on. Studies show that social support is related to social functioning (Tao and Wang, 2010; Qin et al., 2018). Social functioning can be measured by a broad range of structural and functional aspects of social networks. The social network size is an important structural network feature, while receiving social support and the perceived adequacy of support are two important functional aspects of the network (Brenda, 1999; Berkman et al., 2000). A high level of social support may antagonize social dysfunction, which is beneficial to the recovery of social functioning (Tao and Wang, 2010; Qin et al., 2018). Additionally, proper social support can reduce fatigue (Chang et al., 2020; Sorensen et al., 2020; Akbas et al., 2021). Studies have shown that social support is related to anxiety and depression (Fang et al., 2022), anxiety and depression are related to fatigue (Lin, 2016), and anxiety and depression play a mediating role between social support and fatigue (Zhong, 2020). We speculated that social support can reduce psychological fatigue through anxiety and depression, but it is difficult to reduce physical fatigue. Therefore, this study hypothesized that social functioning has a mediating role between social support and fatigue, the following four hypotheses are proposed in the current study: (1) social support will demonstrate a negative effect on fatigue; (2) social support will demonstrate a positive effect on social functioning; (3) social functioning will demonstrate a negative effect on fatigue; and (4) social support will demonstrate a negative and indirect effect on fatigue via social functioning.



Materials and methods


Design and sampling

The current study was conducted using a cross-sectional design. Between November 2020 and April 2021, LT recipients who fulfilled the inclusion criteria of the study at the First Affiliated Hospital of China Medical University and the Tianjin First Central Hospital were recruited as study subjects. The inclusion criteria included: (1) having received a primary LT; (2) recipients aged between 18 and 65 years; (3) normal comprehension; and (4) 6 months or more post-LT. The exclusion criteria included any severe psychiatric or cognitive diseases.



Questionnaires


Demographic and clinical characteristics

Demographic information included gender, age, residence, marital status, body mass index (BMI), per capita monthly income (CNY), economic burden, and employment status. Clinical characteristics included the etiology of liver disease and liver function.



Measurement of social support

The Perceived Social Support Scale (PSSS) was designed by Zimet et al. (1990) in 1988 to measure the perceived individual social support. It includes three dimensions, namely family support, friend support, and other support. Each of the 12 items is scored from 1 (totally disagree) to 7 (totally agree). The total score ranges from 12 to 84, and the score is related to the level of social support. The scale has been demonstrated to have good validity and reliability in Chinese groups (Lin, 2016). The Cronbach’s alpha is 0.934 in the current study.



Measurement of fatigue

The Fatigue Symptom Inventory (FSI) was developed by Hann et al. (1998) in 1998 to measure patients’ fatigue during the past week. Yang et al. (2007) sinicized the scale for use in a Chinese population. The FSI consists of 13 items that assess fatigue intensity (4 items), fatigue duration (2 items), and the degree to which fatigue affects life (7 items). Fatigue intensity refers to the highest, lowest, and average levels of fatigue over the past week as well as the current level of fatigue (0 = no fatigue at all, 10 = extreme fatigue). A composite fatigue intensity score is obtained by averaging the intensity items. Frequency was assessed for the number of days in the week prior to the assessment (0–7 days) and the amount of time each day fatigue was present (0 = none of the day, 10 = all day). Perceived interference was assessed to ascertain the extent to which fatigue in the previous week interfered with general activity levels, the ability to bathe and dress, work activities, the ability to concentrate, relationships with others, enjoyment of life, and mood (0 = no interference, 10 = extreme interference). The score of this dimension is calculated by taking the sum of the average scores of the seven items. Adding the scores of these three dimensions provides a total fatigue score. A higher score suggests higher levels of fatigue. A score of three or greater has been established as the cutoff for identifying clinically significant fatigue. The FSI has good reliability and validity in Chinese groups (Lin, 2016) and the Cronbach’s α alpha is 0.966 in the current study.



Measurement of social functioning

The Social Disability Screening Schedule (SDSS) was developed by the World Health Organization (WHO) to assess patients’ social functioning (Ma, 2002). There are 10 items in total, including occupation and work, marital function, parental function, social withdrawal, social activities outside of the family, activities within the family, family function, self-care in daily life, responsibility and planning, and interest and attention in the environment. Each item is divided into three grades; 0 = normal, 1 = partial social dysfunction, and 2 = serious social dysfunction. The total score is the sum of the score of 10 items. A total score ≥2 was considered to have social dysfunction. The scale has good reliability and validity in Chinese patients (Qin et al., 2018) and, in the current study, Cronbach’s alpha is 0.786.



Data collection procedure

Data were gathered using face-to-face interviews. Informed consent was obtained prior to the distribution of the questionnaire. To ensure the authenticity of the study, the purpose, significance, and confidentiality of the study were explained to the participants. A total of 210 valid questionnaires were collected, with a validity rate of 96.3%. This study was conducted according to the guidelines provided in the Declaration of Helsinki, and all of the procedures were approved by the ethics committee of the research center.



Statistical analysis

Statistical analyses were conducted using SPSS version 25.0. All tests were two-sided and p < 0.05 was set as statistically significant. The distribution of fatigue among demographic and clinical characteristics was analyzed with non-parametric tests. According to the univariate analysis (p < 0.10) and clinical relevance (Akbulut et al., 2020), seven variables were selected as control variables in the multivariate hierarchical model. Correlations betwen social support, social functioning, and fatigue were calculated using Spearman correlations. A hierarchical multiple regression analysis was used to test social functioning as a potential mediating player in the relationship between social support and fatigue. First, control variables were input (Block 1). Second, social support was added (Block 2). Finally, social functioning was added as a mediator (Block 3). To further assess the mediating role of social functioning, 5,000 bootstrap samples were used via the PROCESS macro. If the BCa 95% confidence interval (CI) does not contain 0, there is determined to be a significant mediating effect.





Results


Participant characteristics

Among the 210 LT recipients, the mean age was 49.56 ± 8.24 (20–65 years). Table 1 shows the demographic and clinical characteristics of the sample population as well as the results of the univariate model. Gender, residence, BMI, economic burden, liver function, and etiology of liver disease were all related to fatigue (p < 0.10) and were therefore entered as control variables into the hierarchical multiple linear regression model.



TABLE 1 Demographic and clinical characteristics by fatigue and results of the univariate.
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Correlations between social support, social functioning, and fatigue

Table 2 shows that social support and social functioning were both correlated with fatigue. Social support was negatively correlated with fatigue (r = −0.35, p < 0.01) and social dysfunction (r = −0.34, p < 0.01). Furthermore, social dysfunction was positively associated with fatigue (r = 0.29, p < 0.01).



TABLE 2 Means, SDs, and correlations of all variables.
[image: Table2]



The results of the hierarchical multiple regression

As shown in Table 3, social support explained 9% and social functioning explained 5% of the variance in fatigue. Social support was negatively correlated with fatigue (β = −0.14, p < 0.01) and social dysfunction was positively correlated with fatigue (β = 0.72, p < 0.01). When social dysfunction was added in step 3, the absolute value of the regression coefficient of social support on fatigue was decreased from −0.18 to −0.14, suggesting that social functioning may act as a mediator between social support and fatigue in LT recipients.



TABLE 3 Hierarchical multiple linear regression analysis results.
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The results of the path analysis

Path coefficients are shown in Figure 1. First, the total effect of social support on fatigue (path c) was −0.218 (p < 0.01). The coefficients of path a were − 0.069 (p < 0.01), path b was 0.834 (p < 0.01), and path c’ was −0.161 (p < 0.01), which suggests that social support, social functioning, and fatigue are independently related. Furthermore, the indirect effect of social support on fatigue through social dysfunction was −0.057 (p < 0.01, 95% CI: −0.105, −0.022), which suggests that the relationship of social support on fatigue (a × b) was partly mediated by social functioning. Finally, to understand the effect size of the mediating pathway, we used the formula (a × b)/c to calculate the proportion of the indirect effect of social functioning accounting for the total effect of social support on fatigue, with the resulting mediating effect of 35.74%.

[image: Figure 1]

FIGURE 1
 The hypothesised mediation model relating the effect of social support on fatigue through social functioning. Indirect effect of social support on fatigue through social functioning = −0.057 (p < 0.01, 95% confidence interval, −0.105 to −0.022).




Intensity, duration, and interference of fatigue

The fatigue status is shown in Table 4. Mean scores of fatigue intensity items were 4.84 ± 2.65 (most fatigue), 2.86 ± 2.55 (least fatigue), and 3.62 ± 2.15 (average fatigue) in the week prior to the assessment and 2.96 ± 2.29 at the point of assessment. The number of days fatigued in the week prior to the assessment was 2.24 ± 1.87 and the average amount of time fatigued each day was 3.04 ± 2.36. The mean score of fatigue interference was 2.87 ± 2.08. The fatigue interference scores from high to low included general activity level, enjoyment of life, work activity, mood, ability to concentrate, relationships with others, and the ability to bathe and dress.



TABLE 4 Liver transplant recipients’ scores on the FSI.
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Discussion

The current study is the first to explore the relationship between social support, social functioning, and fatigue in middle-aged and young recipients with LT and confirms that social functioning plays a partial mediating role in the relationship between social support and fatigue. A total of 126 (60.0%) of the 210 LT recipients reported fatigue (average fatigue intensity score ≥3). This result is consistent with previous studies (66–76%; van den Berg-Emons et al., 2006; James et al., 2010). Also consistent with previous studies, fatigue interfered most with general activity levels and least with the ability to bathe and dress (James et al., 2010; Lin et al., 2017). These demonstrate that fatigue caused problems in most of the recipients and should be paid attention to.

The final model demonstrated that, consistent with previous research (Karadag et al., 2013; Lin, 2016; Sorensen et al., 2020; Akbas et al., 2021), social support was negatively correlated with fatigue; that is, the higher the level of social support, the lower the fatigue. Karadag et al. (2013) showed that among hemodialysis patients, patients with higher social support had lower fatigue. Akbas et al. (2021) suggested that social support for breast cancer patients is important for both physical and mental fatigue. On the one hand, good social support helps patients establish positive self-management and compliance behaviors (Zhang et al., 2022a), promotes active cooperation with treatment, and reduces the occurrence of fatigue symptoms. On the other hand, more social support means more available coping resources such as financial support and emotional support, which can enhance patients’ self-confidence and self-efficacy (Aune et al., 2021; Banik et al., 2021), thereby aiding patients in actively dealing with the symptoms of the disease and proactively seeking and obtaining ways to alleviate fatigue symptoms. In addition, good social support has been shown to improve sleep quality in LT recipients (Xu et al., 2021; Zhang et al., 2022b), thereby reducing symptoms of fatigue (Lin et al., 2017).

Our study is the first to include and reveal that good social functioning can alleviate fatigue symptoms. There is a dearth of studies on the relationship between them. Syrjala et al. (2010) showed that fatigue was a significant predictor of social functioning, but they also stressed that the cross-sectional design could only show an association between the two, not that fatigue caused social functioning. Our study made up for the lack of cross-sectional studies and enriched the research on the correlation between social functioning and fatigue. The current existing studies have shown physical activity and psychological wellness can reduce fatigue symptoms (Chen et al., 2014; van den Berg-Emons et al., 2014; Amir et al., 2017; Ergene et al., 2019; Yu et al., 2020). Therefore, we deem that the reason why good social functioning can reduce fatigue may be through increasing physical activity and alleviating psychological problems.

More importantly, social support not only has a direct effect on fatigue, but it also has an indirect effect through social functioning. The higher the social support, the better the social functioning (Tao and Wang, 2010; Qin et al., 2018; Willard et al., 2020). Husson et al. (2017) suggested that strengthening social support may help young cancer survivors better reintegrate into society. Victoria demonstrated that good social functioning is related to a high level of social support in adolescent and young adult survivors of childhood cancer (Willard et al., 2020). A possible reason for this is that higher levels of social support may improve social functioning by promoting social contact and emotional communication, thereby reducing fatigue. These are potential explanations of the association between social support, social functioning, and fatigue. Therefore, this study provides a new direction for the intervention of fatigue in middle-aged and young recipients with LT by increasing social support and improving social functioning.



Conclusion

In conclusion, the fatigue experienced by LT recipients should be given attention. The current study shows that gender, residence, BMI, and liver function are the primary factors affecting fatigue. Additionally, as social support scores rise, fatigue scores in LT recipients tend to drop. Social support can also reduce fatigue through social functioning. This finding has important implications for both the management as well as the prevention of fatigue symptoms in LT recipients. The management of fatigue should not be limited to pathophysiological considerations, but should also focus on psychosocial needs. The LT team, the recipient’s family, and the community should all help the LT recipient establish a social support system to encourage their reintegration into society, for example, through active employment and participation in social activities, to restore social functioning, and thereby reduce fatigue symptoms.



Limitations

The current study has some limitations. First, the variables in this study explained only 28% of the total variance of fatigue symptoms, suggesting that the following studies could investigate fatigue in LT recipients from other potential variables and intervene from a psychosocial perspective. Second, although this study is a multi-center study, the sample size is limited, so we need to confirm and generalize the current research results by more representative samples. Third, this is a cross-sectional study, further longitudinal studies are needed to determine causal the relationship between the study variables.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Author contributions

XL and DZ designed the study. DZ collected the data. DZ and JW analyzed the data and drafted the manuscript. XL revised the manuscript. All authors read and approved the final manuscript.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Aadahl, M., Hansen, B. A., Kirkegaard, P., and Groenvold, M. (2002). Fatigue and physical function after orthotopic liver transplantation. Liver Transpl. 8, 251–259. doi: 10.1053/jlts.2002.31743 

 Akbas, M., Surucu, S. G., Akca, E., and Koroglu, C. O. (2021). Determination of the relationship between the fatigue and social support levels of cancer patients: a cross-sectional study. Korean J. Intern. Med. 36, S207–S216. doi: 10.3904/kjim.2019.010 

 Akbulut, S., Sahin, T. T., and Yilmaz, S. (2020). Comment on pediatric living donor liver transplantation decade progress in Shanghai: characteristics and risks factors of mortality. World J. Gastroenterol. 26, 4564–4566. doi: 10.3748/wjg.v26.i30.4564 

 Amir, H. M., Fatemeh, S. M., Ramin, K., Monir, S., Pouria, M., and Mohammad, A. M. (2017). Cognitive and social functioning are connected to physical activity behavior in children with autism spectrum disorder. Res. Autism Spectr. Disord. 33, 21–28. doi: 10.1016/j.rasd.2016.10.001

 Aune, T., Juul, E. M. L., Beidel, D. C., Nordahl, H. M., and Dvorak, R. D. (2021). Mitigating adolescent social anxiety symptoms: the effects of social support and social self-efficacy in findings from the young-HUNT 3 study. Eur. Child Adolesc. Psychiatry 30, 441–449. doi: 10.1007/s00787-020-01529-0 

 Banik, A., Zarychta, K., Knoll, N., and Luszczynska, A. (2021). Cultivation and enabling effects of social support and self-efficacy in parent-child dyads. Ann. Behav. Med. 55, 1198–1210. doi: 10.1093/abm/kaab004 

 Berkman, L. F., Glass, T., Brissette, I., and Seeman, T. E. (2000). From social integration to health: Durkheim in the new millennium. Soc. Sci. Med. 51, 843–857. doi: 10.1016/S0277-9536(00)00065-4 

 Brenda, W. J. H. P. (1999). Social network, social support, and loneliness in older persons with different chronic diseases. J. Aging Health 11, 151–168.

 Chang, M. C., Park, S. W., Lee, B. J., and Park, D. (2020). Relationship between recovery of motor function and neuropsychological functioning in cerebral infarction patients: the importance of social functioning in motor recovery. J. Integr. Neurosci. 19, 405–411. doi: 10.31083/j.jin.2020.03.175 

 Chen, K. H., Huang, H. L., Wang, Y. W., Weng, L. C., Chiang, Y. J., and Chou, H. F. (2014). Factors determining social function of patients after renal transplantation in Taiwan. Transplant. Proc. 46, 481–483. doi: 10.1016/j.transproceed.2013.09.044 

 Chen, X., Zhang, Y., and Yu, J. (2021). Symptom experience and related predictors in liver transplantation recipients. Asian Nurs. Res. 15, 8–14. doi: 10.1016/j.anr.2020.11.001

 Chen, X., Zhang, Y. X., Yu, J. X., Zhou, H. Y., Xiao, W. J., Zhao, Y., et al. (2019). Symptom clusters and influencing factors in liver transplantation recipient. Chin. J. Nurs. 54, 1130–1135. doi: 10.3761/j.issn.0254-1769.2019.08.002

 Cipolletta, S., Entilli, L., Nucci, M., Feltrin, A., Germani, G., Cillo, U., et al. (2019). Psychosocial support in liver transplantation: a dyadic study with patients and their family caregivers. Front. Psychol. 10, 2304. doi: 10.3389/fpsyg.2019.02304

 Du, C. Y., Wu, S. S., Zhang, S. P., Li, J. Q., Hu, Y., Shang, Y. B., et al. (2017). Study on the relationship between fatigue and anxiety depression in liver transplant recipients. J. Nurs. Adm. 17, 713–716. doi: 10.3969/j.issn.1671-315X.2017.10.011

 Ergene, T., Karadibak, D., and Polat, K. Y. (2019). Fatigue and physiotherapy in liver transplant recipients. Clin. Exp. Health Sci. 9, 278–282. doi: 10.33808/clinexphealthsci.599730 

 Fang, T., Chen, D. D., Wang, Y., Lu, H. L., Du, P. F., Hu, W. Q., et al. (2022). The mediating role of anxiety and depression in the understanding of social support and fatigue in ICU patients. Chin. J. Int. Med. 61, 317–320. doi: 10.3760/cma.j.cn112138-20210914-00640

 Hann, D. M., Jacobsen, P. B., Azzarello, L. M., Martin, S. C., Curran, S. L., Fields, K. K., et al. (1998). Measurement of fatigue in cancer patients: development and validation of the fatigue symptom inventory. Qual. Life Res. 7, 301–310. doi: 10.1023/A:1008842517972 

 Husson, O., Zebrack, B. J., Aguilar, C., Hayes-Lattin, B., and Cole, S. (2017). Cancer in adolescents and young adults: who remains at risk of poor social functioning over time? Cancer 123, 2743–2751. doi: 10.1002/cncr.30656 

 James, R. R., David, R. N., Alan, I. R., Douglas, W. H., and Michael, C. (2010). Fatigue and sleep quality before and after liver transplantation. Prog. Transplant. 20, 221–233. doi: 10.7182/prtr.20.3.x82q1832184j4733

 Kang, S. H., Choi, Y., Han, H. S., Yoon, Y. S., Cho, J. Y., Kim, S., et al. (2018). Fatigue and weakness hinder patient social reintegration after liver transplantation. Clin. Mol. Hepatol. 24, 402–408. doi: 10.3350/cmh.2018.0028 

 Karadag, E., Kilic, S. P., and Metin, O. (2013). Relationship between fatigue and social support in hemodialysis patients. Nurs. Health Sci. 15, 164–171. doi: 10.1111/nhs.12008 

 Lenz, E. R., Pugh, L. C., Milligan, R. A., Gift, A., and Suppe, F. (1997). The middle-range theory of unpleasant symptoms: an update. ANS Adv. Nurs. Sci. 19, 14–27. doi: 10.1097/00012272-199703000-00003

 Lin, X. H. (2016). Fatigue and related factors in liver transplantation recipients. Master. Chaoyang: Beijing University of Chinese Medicine.

 Lin, X. H., Teng, S., Wang, L., Zhang, J., Shang, Y. B., Liu, H. X., et al. (2017). Fatigue and its associated factors in liver transplant recipients in Beijing: a cross-sectional study. BMJ Open 7:e11840. doi: 10.1136/bmjopen-2016-011840 

 Ma, H. L. (2002). Assessment of social function in stroke patients. Chin. Clin. Rehabil. 9, 1236–1237+1243. doi: 10.3321/j.issn:1673-8225.2002.09.002

 Magalhaes, C., Nogueira, I. C., Marinho, L. S., Daher, E. F., Garcia, J., Viana, C., et al. (2017). Exercise capacity impairment can predict postoperative pulmonary complications after liver transplantation. International review of thoracic diseases. Respiration 94, 272–278. doi: 10.1159/000479008 

 Qin, J., Jiang, W. L., Li, X. L., and Feng, L. (2018). Relationship between social support and social function in breast cancer patients after mastectomy. J. Chin. J. Mod. Nurs. 24, 923–926. doi: 10.3760/cma.j.issn.1674-2907.2018.08.014

 Scoglio, A., Reilly, E. D., Girouard, C., Quigley, K. S., Carnes, S., and Kelly, M. M. (2022). Social functioning in individuals with post-traumatic stress disorder: a systematic review. Trauma Violence Abuse 23, 356–371. doi: 10.1177/1524838020946800 

 Sorensen, H. L., Schjolberg, T. K., Smastuen, M. C., and Utne, I. (2020). Social support in early-stage breast cancer patients with fatigue. BMC Womens Health 20, 243. doi: 10.1186/s12905-020-01106-2

 Swain, M. G. (2006). Fatigue in liver disease: pathophysiology and clinical management. Can. J. Gastroenterol. 20, 181–188. doi: 10.1155/2006/624832 

 Syrjala, K. L., Stover, A. C., Yi, J. C., Artherholt, S. B., and Abrams, J. R. (2010). Measuring social activities and social function in long-term cancer survivors who received hematopoietic stem cell transplantation. Psycho-Oncology 19, 462–471. doi: 10.1002/pon.1572 

 Tao, W. W., and Wang, L. (2010). Study on the relationship between social function and social support in patients with peritoneal dialysi. J. Nurs. Adm. 10, 162–163. doi: 10.3969/j.issn.1671-315X.2010.03.004

 Timothy, W. P., and Matthew, P. H. (2012). Differential effects of exercise on cancer-related fatigue during and following treatment. Am. J. Prev. Med. 43, e1–e24. doi: 10.1016/j.amepre.2012.04.027 

 van den Berg-Emons, R. J., van Ginneken, B. T., Nooijen, C. F., Metselaar, H. J., Tilanus, H. W., Kazemier, G., et al. (2014). Fatigue after liver transplantation: effects of a rehabilitation program including exercise training and physical activity counseling. Phys. Ther. 94, 857–865. doi: 10.2522/ptj.20130402 

 van den Berg-Emons, R., van Ginneken, B., Wijffels, M., Tilanus, H., Metselaar, H., Stam, H., et al. (2006). Fatigue is a major problem after liver transplantation. Liver Transpl. 12, 928–933. doi: 10.1002/lt.20684 

 van Ginneken, B. T., van den Berg-Emons, R. J., van der Windt, A., Tilanus, H. W., Metselaar, H. J., Stam, H. J., et al. (2010). Persistent fatigue in liver transplant recipients: a two-year follow-up study. Clin. Transpl. 24, E10–E16. doi: 10.1111/j.1399-0012.2009.01083.x 

 Walsh, C. A., Yi, J. C., Rosenberg, A. R., Crouch, M. V., Leisenring, W. M., and Syrjala, K. L. (2020). Factors associated with social functioning Among Long-term cancer survivors treated with hematopoietic stem cell transplantation as adolescents or young adults. Psychooncology 29, 1579–1586. doi: 10.1002/pon.5460 

 Willard, V. W., Tillery, R., Gordon, M. L., Long, A., and Phipps, S. (2020). Profiles of perceived social functioning in adolescent and young adult survivors of childhood cancer. Psychooncology 29, 1288–1295. doi: 10.1002/pon.5417 

 Wu, S. S. (2018). Current Status and Influencing Factors of Self-Management of Liver Transplantation Recipients. Chaoyang: Beijing University of Chinese Medicine.

 Xu, L., Xie, H., Chen, J., Peng, S., Du, G., and Kon, Y. (2021). Correlation between sleep quality and medical coping modes and perceived social support in liver transplant recipients. Chin. Gen. Pract. Nurs. 22, 3029–3033. doi: 10.12104/j.issn.1674-4748.2021.22.002

 Xu, N., Zhao, S., Xue, H., Fu, W., Liu, L., Zhang, T., et al. (2017). Associations of perceived social support and positive psychological resources with fatigue symptom in patients with rheumatoid arthritis. PLoS One 12:e0173293. doi: 10.1371/journal.pone.0173293 

 Yang, S. M., Pan, Y. Y., Chen, L., and Chen, Z. D. (2007). Fatigue status and its influencing factors in 118 long-term cancer survivors. China Cancer 8, 603–605. doi: 10.3969/j.issn.1004-0242.2007.08.004

 Yu, J., Zhang, Q., Chen, X., Zhou, H. Y., Xu, Y., and Zhang, Y. (2020). Effects of life status on fatigue symptoms of liver transplantation recipients. Chin. J. Pract. Nurs. 21, 1601–1606. doi: 10.1371/journal.pone.0173293

 Zhang, Q., Yu, J. X., Zhou, H. Y., Chen, X., and Zhao, Y. (2022b). The mediating effect of anxiety and depression on sleep quality and social support in long-term survival patients after liver transplantation. Chin. J. Mod. Nurs. 11, 1472–1478. doi: 10.3760/cma.j.cn115682-20210702-02900

 Zhang, D., Zhang, N., Chang, H., Shi, Y., Tao, Z., Zhang, X., et al. (2022a). Mediating role of hope between social support and self-management among Chinese liver transplant recipients: a multi-center cross-sectional study. Clin. Nurs. Res. 78897. doi: 10.1177/10547738221078897 [Epub ahead of print].

 Zhong, R. (2020). Social functioning in schizophrenia and its related factors under social ecosystem theory. Master. Jinan: Shandong University.

 Zimet, G. D., Powell, S. S., Farley, G. K., Werkman, S., and Berkoff, K. A. (1990). Psychometric characteristics of the multidimensional scale of perceived social support. J. Pers. Assess. 55, 610–617. doi: 10.1080/00223891.1990.9674095 



OPS/images/fpsyg-13-895259-t004.jpg
Min  Max

Intensity ratings (subscale score)

Most fatigue 0
Least fatigue 0
Average fatigue 0
Fatigue at the point of assessment 0

Duration ratings (subscale score)
Number of days fatigued 0
Amount of time fatigued 0

Interference scale (subscale score)

General activity level 0
Ability to bathe and dress 0
Work activity 0
Ability to concentrate 0
Relations with others 0
Enjoyment of life 0
Mood o

FSI, Fatigue Symptom Inventory; SD, standard deviation.

10
10

Mean
357
484
286
362
296
528
318
240

287

299
289
224
301

SD
203
265
255
215
229
407
224
218
208
228
218
220
237
236
187
236





OPS/images/fpsyg-13-895259-t002.jpg
Variables

Social support
Fatigue

Social functioning

Mean

67.18
1.72
221

SD

1273
7.62
255

SD, standard deviation. *#p<0.01 (two-tailed).

Social

cupport Fatigue
1
=0.35%* 1
=0.34** 0.29**





OPS/images/fpsyg-13-895259-t003.jpg
Fatigue

Variables
Step1(B)  Step2(p)  Step3(B)

Block 1

Gender -2.40 =2.14 -2.60%

Residence —4.09%* -4.26** -3.23

BMI —242% -2.01* -2.01*

Economic burden 091 0.30 0.24

Liver function —4.84%* —4.04** =331

Etiology of liver disease 015 0.14 0.24
Block 2

Social support -0.18%* —0.14%%
Block 3

Social functioning 0.72%+
R2 0.15 0.24 0.28
AR2 0.15 0.09 0.05

p<0.05. **p <0.01{two-tiled).





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The mediating effect of social functioning on the relationship between social support and fatigue in middle-aged and young recipients with liver transplant in China



		Introduction



		Materials and methods



		Design and sampling



		Questionnaires



		Demographic and clinical characteristics



		Measurement of social support



		Measurement of fatigue



		Measurement of social functioning



		Data collection procedure



		Statistical analysis















		Results



		Participant characteristics



		Correlations between social support, social functioning, and fatigue



		The results of the hierarchical multiple regression



		The results of the path analysis



		Intensity, duration, and interference of fatigue









		Discussion



		Conclusion



		Limitations



		Data availability statement



		Author contributions



		Conflict of interest



		Publisher’s note



















OPS/images/fpsyg-13-895259-g001.jpg
Social support

€=-0.219

Fatigue

Social functioning

Social support

c'=-0.161

Fatigue






OPS/images/fpsyg-13-895259-t001.jpg
Fatigue
Variables N6 Median
) uem)

Gender

Female seaziy 10190

Male 174(82.86)  11.09(12.30)
Age

<40 28133) 118901427

40-65 182(867)  11.20(11.57)
Residence

Rural 34(1619)  1934(15.15)

Utban 176(8381)  11.00(1038)

Marital status

Single/Divorced/Widowed  14(6.67)

Married 196(93.33)
BMI

Abnormal 91(43.33)

Normal 119(56.67)
Economic burden

No 24(11.43)

Light 56(26.67)

Medium 72(34.29)

Heavy 58(27.62)
Etiology of liver disease

Viral cirthosis 72(34.29)

Alcoholic cirrhosis 19(9.05)

Hepatocarcinoma 69(32.86)

Other disease 50(23.81)
Liver function

Abnormal 26(12.38)

Normal 184(87.62)
Complication

Yes 135(64.29)

No 75(35.71)

Per capita monthly income (CNY)

<=2,000 32(15.24)
2,000-4,000 72(34.29)
>=4,000 106(50.48)

IQR (Q3-Q1): Inter-quartile range.

16.07(15.57)
11.13(11.77)

12.57(14.50)
10.96(11.11)

6.89(10.34)
9.719.71)

13.09(11.52)

12.68(14.49)

8.95(11.65)
13.18(15.32)
13.00(10.63)
1020(11.73)

11.46(11.42)
10.63(11.96)

11.89(12.36)
11.14(12.36)

12.50(14.95)
11.68(10.04)
1095(12.65)

-125

046

-3.08

-161

-203

713

-256

014

0210

0644

0.002

0.108

0.043

0.068

0.040

0011

0299

0.934





OPS/images/cover.jpg
& frontiers Frontiers in Psychology

The mediating effect of social
functioning on the relationship
between social support and
fatigue in middle-aged and
young recipients with liver
transplant in China









OPS/images/crossmark.jpg
(®) Check for updates






OPS/images/logo.jpg
' frontiers Frontiers in Psychology





