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Objective: Cancer-related fatigue is one of the most common adverse reactions to cancer survivors, which has a significant impact on the daily life. As a traumatic event, cancer not only brings great physical and mental harm to patients, but also poses a threat to the physical and psychological health of caregivers. Current studies have shown that physical activity improves cancer-related fatigue in cancer survivors. And studies have suggested that dyadic interventions are more effective in improving patient outcomes and may also provide some benefits to caregivers. But the literature on the effects of dyadic-based physical activity on improving cancer-related fatigue has not been synthesized. This scoping review described the scope and impact of studies on cancer-related fatigue with dyadic-based physical activity interventions.

Methods: Six databases which is PubMed, Cochrane Library, Web of Science, Embase, CINAHL and Medline were searched for all studies of dyadic-based physical activity interventions with outcome measures including cancer-related fatigue published since the inception of the databases through May 2022. The search strategy was developed based on PICO principles.

Results: This article includes 6 pre and post-test designs and 2 randomized controlled trial design. The majority of participants were survivors with breast and lung cancer. The overall results showed that the effectiveness of dyadic-based physical activity interventions in improving cancer-related fatigue was unsatisfactory.

Conclusions: This scoping review suggests that current dyadic-based physical activity interventions are not well-researched among cancer survivors. In the future, more high-quality studies with more sophisticated and rigorous interventions are needed.
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1. Introduction

With the continuous advancement of medical diagnosis and treatment technology, the popularity of early screening and comprehensive cancer care, cancer survival rate has increased and survival with cancer has become a common phenomenon but various adverse effects associated with it are still worthy of concern. Cancer-related fatigue is one of the most commonly reported discomfort in cancer survivors (Frikkel et al., 2020). The National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines in Oncology defines cancer-related fatigue (CRF) as a multidimensional structural symptom that includes physical, cognitive, and emotional pain, is related to cancer treatment, and affects the survivor's daily functional activities (NCCN, 2018). Unlike general fatigue, it is often sudden, rapid, lasts for months or even years and cannot be relieved by rest (Bower et al., 2000; Yang et al., 2019). In most studies, 30–60% of cancer survivors experienced CRF during treatment (Bower, 2014), which significantly reduced the quality of daily life (Yang et al., 2019) and shortened survival (Quinten et al., 2011). Related studies have found that when compared with survivors with low fatigue trajectory, survivors with high fatigue trajectory were more often associated with anxiety, depression and sleep disorders (Bower et al., 2018; Dean, 2022). Therefore, it is necessary to take appropriate measures and interventions to reduce CRF for cancer survivors.

Several pharmacological and non-pharmacological measures have been shown to alleviate CRF, such as psychological guidance, acupuncture, etc. (Wu et al., 2019; Thong et al., 2020; Haussmann et al., 2022). In 2021, NCCN suggest that physical activity can be used to effectively manage CRF symptoms in cancer survivors (Network NCC, 2021), and physical activity is a first level evidence based intervention for CRF (Mitchell et al., 2007). A meta-analysis showed that regular physical activity reduced fatigue and increased survivors self-reported physical function (Juvet et al., 2017). Also, a yoga therapy program was found to be effective in treating CRF in a national multicenter randomized controlled trial (Lin et al., 2019). However, among cancer survivors, their physical activity compliance is low due to limited knowledge of the disease, lack of social support, and poor mental status (Tang et al., 2017; Sansano-Nadal et al., 2019).

Relevant studies have shown that dyadic intervention considers the influence of social and environmental factors on physical activity and can improve the compliance and efficacy of physical activity intervention by increasing social support and strengthening social relations (Cobb et al., 2016; Winters-Stone et al., 2016; Ellis et al., 2017). In addition, based on previous use of the actor-partner interdependence model to explore the cancer survivors-caregiver relationship, the researchers found that the adverse effects experienced by cancer survivors can spread from the survivors to their caregivers (Saita et al., 2022), and caregivers of cancer survivors may experience the same or even more symptoms as survivors (Milbury et al., 2019). These adverse effects can in turn affect their engagement in caregiving activities. As such, it becomes particularly important to examine the effects of dyadic-based physical activity interventions for survivors with cancer and their family caregivers.

Dyadic intervention focuses on the interdependence and influence between the survivors and caregivers, and treats the two parties as a “unit” for overall intervention (Hu et al., 2019). Systematic evaluation shows that dyadic intervention can improve the quality of life, mental state, stress, communication and cancer-related health status of survivors and their caregivers (Brandão et al., 2014; Stefǎnut et al., 2020). The existing forms of dyadic interventions mainly use psychoeducation, positive thinking, yoga, and Tai chi etc. (Sharma et al., 2021). Concerning the efficacy of dyadic-based physical activity interventions on CRF, there were fewer studies and the evidence of their effectiveness is insufficient. To the best of our knowledge, there is no comprehensive systematic review in the literature summarizing the effects of dyadic-based physical activity interventions on CRF outcomes. Therefore, the purpose of this paper is to provide a scoping review of the status and effect of dyadic-based physical activity interventions to improve CRF.



2. Method

Arksey and O'Malley (2005) framework was used to guide the completion of this review. The framework is built from the following five distinct steps: (i) identifying the research questions; (ii) identifying relevant studies; (iii) selecting studies; (iv) charting the data; and (v) collating, summarizing, and reporting the results of the selected studies. To ensure appropriate rigor and transparency in reporting, the reporting of study results followed the Preferred Reporting Items for Systematic Reviews and Extensions for Meta-Analyses (PRISMA-ScR) reporting guidelines (Tricco et al., 2018).


2.1. Identifying the research questions

Before conducting the literature search, we identified the following specific research issues: (i) What was the current status of existing research on dyadic-based physical activity interventions for improving CRF among cancer survivors? (ii) How effective was dyadic-based physical activity interventions described in the literature in improving CRF?



2.2. Identifying relevant studies

Six databases (PubMed, Cochrane Library, Web of Science, Embase, CINAHL, Medline) were searched from the inception of the database to May 2022. Free text terms and relevant subject headings (i.e., MeSH, EMTREE) for “neoplasms” (cancer, tumor), “cancer-related fatigue” (CRF, fatigue), and “dyad*” (couple, family) were used. These terms were also combined with implementation study terms (e.g., “intervention,” “program,” etc.) using the Boolean logic operators (OR, AND). The reference list of relevant articles was also hand searched for eligible studies that met the inclusion criteria.



2.3. Selecting studies

Prior to article selection, the research team discussed the development of inclusion criteria based on our research questions. The inclusion criteria developed included: (i) adult survivors with a cancer diagnosis regardless of cancer site, stage, or active treatment modality; (ii) CRF was included as one of the outcome measures; (iii) the type of intervention was dyadic-based physical activity, defined as cancer survivors and other partners physical activity together; and (iv) articles published in English and available in full.

The screening process was conducted using the PRISMA-ScR scoping review methodology (Tricco et al., 2018). After completing the relevant searches from the six databases, we used EndNote 27 software to identify and remove duplicate papers. Screening was conducted independently by SDY and LYZ. First, the titles and abstracts were read, and any differences of opinion was resolved through discussion until a consensus to exclude irrelevant studies could be reached. Then, the full text of all identified papers was read for a second round of screening. In case of disagreement, the same process of deliberation until a consensus could be reached among the team was repeated. Throughout the processes, there was no need to bring in an external expert to resolve disagreements.



2.4. Charting the data

SDY and LYZ used data charts to extract information from each article included. The following data were extracted and input it into Tables 1, 2: (i) research information (i.e., author, year of publication); (ii) sample characteristics (i.e., cancer type, stage, age, gender, relationship between the subjects); (iii) research characteristics (design, research tools used, intervention frequency and duration); and (iv) research results (CRF).


TABLE 1 Characteristics of study participants.
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TABLE 2 Characteristics of included interventions in reviewed studies.

[image: Table 2]



2.5. Collating, summarizing, and reporting the results of the selected studies

Based on information extracted, the results are presented in the following.




3. Results


3.1. Search results and study description

A total of 6,242 articles were identified with 2,893 duplicates eliminated. The remaining 3,349 articles were examined by reading the titles and abstracts. A total of 152 full-text articles were read, and at the end, eight articles met the inclusion criteria. The study selection flowchart is shown in Figure 1. Of the 8 intervention studies, six adopted pre and post-test design and two were randomized controlled trials (RCT). Seven studies were conducted in the United States and one in Germany between the period of 2015 to 2021.


[image: Figure 1]
FIGURE 1
 The study flow diagram.




3.2. Survivor characteristics

The type of cancer diagnoses included in this study were mainly breast cancer, lung cancer, glioblastoma, and multiple myeloma. The mean age of the survivors ranged from 44.73 to 71.22 years, with more than half of the survivors being female except for one study (Milbury et al., 2015a). Most of the survivors' caregivers were spousal, and a few were adult children, parents and friends. Table 1 summarizes the demographic information of all of the study participants.



3.3. Types of intervention

Various forms of intervention described in the literature include yoga, ballroom dancing and walking. The most common form of physical activity was yoga (Milbury et al., 2015a,b, 2018, 2019; McDonnell et al., 2020; Sullivan et al., 2021), which was usually performed under the guidance of a professional yoga instructor and incorporates combined breathing exercises for the chest and abdomen and relaxation techniques for meditation. Ballroom dancing was a two-person, interactive activity that promotes intimacy through physical contact, verbal and non-verbal communication, and physical activity to improve health (Thieser et al., 2021). Walking was a home-based, low-impact walk activity in those included reports. Walking could be a mutual activity either as a dyad or independently, in which the participants were taught to act as “accountability partners” to each other (Mazanec et al., 2017). The duration and frequency of the interventions varied widely among the included studies, ranging from 30 to 120 min in duration, from 1 to 5 times per week, and from 8 to 60 sessions overall.



3.4. Findings of reports: CRF

Of the 2 randomized controlled trials included, one showed improvement in CRF and statistically significant differences between groups (Milbury et al., 2019). Another pilot study showed improvement in CRF in 43% of participants in the experimental group, compared to 50% of participants in the control group (Mazanec et al., 2017). In six pre and post-test designs, two of them showed improvement in CRF but the difference was not statistically significant (Milbury et al., 2015b; Thieser et al., 2021), and in addition, one study showed improvement in CRF in 54% of participants (Sullivan et al., 2021). Surprisingly, CRF scores raised in 3 studies, but the differences were not statistically significant (Milbury et al., 2015a, 2018; McDonnell et al., 2020).




4. Discussion

The scoping review included eight studies. In two randomized controlled trials, one of the study experimental groups implemented dyadic yoga intervention and the waiting experimental group implemented usual care. There was a significant between-group difference in the improvement of CRF in cancer survivors in the trial group compared to the waiting intervention group. With 10 participants in both the experimental and waiting intervention groups in this trial, the intervention lasted for about 5 weeks with a total duration of 540 min. Both the number of participants and the dose of the intervention were at a low level, and refinements in these two areas may led to more significant results (Milbury et al., 2019). Regarding another RCT study, 7 people in the experimental group underwent a dyadic walking intervention in addition to the control group. The intervention lasted for 12 weeks, with a total intervention time of 1,800 min and a high dose of intervention. CRF improved in 43% (3/7) of survivors in the intervention group and 50% (3/6) of survivors in the control group (Mazanec et al., 2017). The rate of improvement in CRF was smaller in the experimental group than in the control group, a possible explanation for the lack of robustness of the results due to the small sample size. Future studies will need to expand the sample size to compare the outcome variables at baseline and post-intervention and to draw conclusions about whether the intervention is effective.

In six pre and post-test designs, CRF declined in three intervention survivors, with two of the differences not statistically significant (Milbury et al., 2018; Thieser et al., 2021) and the other using a percentage approach to report the percentage of people who improved (Sullivan et al., 2021). The participants in the three studies were 38, 10, and 23 and lasted from 5 to 45 weeks, with a large variation in the dose of the intervention. In the other 3 studies, CRF rose but none of the differences between groups were statistically significant, with 5, 15, and 26 participants completing the intervention, respectively, and total intervention duration ranging from 720 to 960 min (Milbury et al., 2015a, 2018; Sullivan et al., 2021). Cancer survivors of these three pre and post-test designs studies showed a slight increase in CRF, which may be strongly related to the drawbacks of the pre and post-test designs. In addition, the inadequate dose of intervention could be another reason for its lack of efficacy. Based on the trajectory of CRF, it is highly likely that CRF was elevated over the course of the trial, and that remission of the intervention did not offset the elevated CRF, resulting in a non-significant improvement or even an increase in outcome.

Some studies have shown that dyadic-based physical activity interventions can improve CRF in survivors (Milbury et al., 2019). Dyadic interventions tend to be more effective than interventions that focus only on survivors or caregivers (Laver et al., 2017; Poon, 2022), but this scoping review did not conclude. Dyadic-based physical activity intervention increases the contact time of survivors with their partners or other intimate relationships based on the conventional physical activity intervention, which can make survivors feel more support and help from family and society for survivors and caregivers (Milbury et al., 2015a), as well as increase the level of awareness of physical activity. There are studies that reported understanding and support from caregivers reduces the survivor's psychological burden (Samancioglu Baglama and Bakir, 2019), increases the survivor's sense of self-efficacy, increases confidence in overcoming the disease, and allows the survivors to face the disease and life more positively (Ulrich et al., 2021). In addition, having a caregiver accompany the survivor in physical activity largely improved the low compliance in survivor-only physical activity interventions and made it safer for the survivor to exercise with the caregiver (Ellis et al., 2017). Theoretically, dyadic-based physical activity intervention is more effective in improving cancer-related fatigue in cancer survivors, which is worth further exploration in the future.

For dyadic interventions, participant recruitment is a challenge for dyadic-based physical activity interventions (Cheung et al., 2021). Seven of the included studies had fewer than (Sullivan et al., 2021) participants, and small sample sizes can lead to a lack of robustness of results. Recruitment is one of the main problems faced by the dyadic-based physical activity intervention, and most cancer survivors and partners who met the inclusion criteria declined to participate due to time constraints, as well as lack of interest in these programs, treatment needs, psychological stress, and caregiver burden (Milbury et al., 2015b; McDonnell et al., 2020; Sullivan et al., 2021). One study found that time was the biggest barrier to their participation in such programs, and this contributed to the high rate of missed visits in such studies (Ulrich et al., 2021). So we found that in the future, the time and place should be prioritized in the development of dyadic intervention in order to maximize convenience for participants. Previous studies have noted that cancer survivors are more interested in flexible training content and programs (Rudolph et al., 2018; Thieser et al., 2021). To accommodate individual needs, researchers can use modern technology to conduct web-based technical support intervention programs which enable participants to conduct self-help interventions at the appropriate time and place. At the same time, researchers should also consider the form of intervention content, which can be developed in a single form or a combination of multiple forms. Participants can choose their favorite form according to their preferences, so that they can feel more autonomy and awareness of participation in the process of intervention. In order to better improve compliance and participants' interest, phone or SMS reminders and assessments can be timely conducted during the intervention, and participants can be timely compensated and rewarded (Price et al., 2019).

For dyadic-based physical activity interventions aimed at improving CRF, the duration and intensity of the intervention are important. A low dose of the intervention may not be sufficient to improve the survivor's condition, while a high dose of the intervention may increase the survivor's burden and, in turn, contribute to an increase in CRF. Therefore, future studies need to design more rigorous physical activity programs based on guidelines for physical activity in cancer survivors as well as expert consensus. Survivors undergo an exercise risk assessment prior to enrollment to evaluate the possible risks associated with disease, treatment, or comorbidities (Moraitis et al., 2021). In addition, the study design should use a rigorous randomized controlled trial to reduce contamination effects narrowing the differences between groups. And trials need to set an appropriate follow-up period to test the long-term effects of interventions (Milbury et al., 2019). In addition, 0.05 is not appropriate as a criterion for judging statistical differences in the case of small samples, and 0.1 can be used as a criterion for judging the significance of differences, with minimal clinically important differences and other more rigorous methods for judging differences (Lee et al., 2014).



5. Study limitations

There are some limitations that must be considered. Four different measurement instruments used in the articles included in this scoping review, and studies did not report standardized scores on the measures administered, making it challenging to compare and interpret results between studies. In addition, only full texts available in English are included, and non-English papers are missed.



6. Clinical implications

This scope review summarized and analyzed the status of dyadic-based physical activity intervention, in order to provide reference for clinical medical staff to carry out dyadic-based physical activity intervention program.



7. Conclusion

This is the first scoping review examining the outcomes of dyadic-based physical activity interventions to improve CRF. Physical activity is a primary evidence-based intervention strategy for improving CRF. Dyadic-based intervention would also have some additional benefits over a patient-only focused intervention. Theoretically, dyadic-based physical activity intervention has practical implications for cancer survivors. By reviewing the existing literature, we found that dyadic-based physical activity interventions were not do well in improving CRF in different cultural contexts. To contribute to the goal of developing relevant interventions to alleviate cancer-related fatigue. This scoping review collated studies on the impact of dyadic based physical activity interventions on cancer-related fatigue, identified interventions being used in studies, identified gaps, and makes feasibility recommendations for future research.
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