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Abstract 

Shipboard fatigue is indeed a significant concern among sailors in the maritime sector, 

impacting their well-being and performance. This study investigates the impact of 

virtual team management strategies (i.e., flexible scheduling, virtual check-ins and 

technology use) on shipboard fatigue via the process of perceived social support and 

the moderating influence of remote work arrangements. A stratified sampling method 

was employed to choose participants from the Indonesian maritime sector. Data 

collection took place at two separate time points, with a total of 455 participants 

included in the study. The findings of the study indicate that the implementation of 

virtual team management strategies has a significant influence on shipboard fatigue 

and the perception of social support. The influence of perceived social support on 

shipboard fatigue was found to be statistically significant. Moreover, the association 

between virtual team management strategies and shipboard fatigue was found to be 

mediated by perceived social support. The relationship between perceived social 

support and shipboard fatigue was influenced by the specific type of remote work 

status. These findings exhibit theoretical implications in relation to comprehending the 

dynamics of virtual teams, social support, and fatigue within the maritime industry. 

This study makes a valuable contribution to the current body of literature by 

emphasizing the significance of virtual team management strategies and perceived 

social support in alleviating shipboard fatigue among sailors. 
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Introduction 

The fast advancement of technology has brought about a significant transformation 

in the manner in which organizations function and engage in cooperation. The 

prevalence of virtual teams has risen, allowing organizations to overcome 

geographical limitations and access a wide range of talented individuals (Swartz & 

Shrivastava, 2022). Virtual teams, referred to as geographically dispersed teams or 

remote teams, have become increasingly prominent as they enable the utilization of 

the combined knowledge and skills of individuals, irrespective of their geographical 

proximity (Kilcullen, Feitosa, & Salas, 2022). In the contemporary context of a 

globalized economy, characterized by businesses' relentless pursuit of enhancing 

their competitive edge, virtual teams present a pragmatic approach to addressing the 

disparity between talent availability and organizational requirements (Flavián, 

Guinaliu, & Jordan, 2022). As a result, various organizations spanning different 

industries have adopted virtual team configurations, acknowledging the advantages 

they offer, including enhanced productivity, reduced expenses, and the ability to tap 

into a wider range of skilled individuals (Chai & Park, 2022). Virtual teams have 

demonstrated their effectiveness in diverse fields, but their management poses 

significant difficulties in high-pressure contexts, such as the maritime industry. 

People employed in the maritime profession, who endure prolonged absences from 

their places of residence, encounter distinct difficulties pertaining to seclusion, 

weariness, and the preservation of equilibrium between professional and personal 

spheres (Thayer, 2021). The intricate interplay between the arduous nature of 

shipboard work and the lack of in-person communication necessitates the 

implementation of proficient strategies for managing virtual teams. If these 

challenges are not effectively addressed, they can have negative consequences on 

the well-being of sailors, the performance of the team, and the overall effectiveness 

of the organization (Esmaeili et al., 2022). Therefore, the present study aims to 

examine the intricate associations between strategies employed in managing virtual 

teams and the occurrence of fatigue among shipboard personnel. The primary 

objective is to address these concerns and identify viable and enduring resolutions. 

The management of virtual teams involves the implementation of various strategies, 

such as the adoption of flexible scheduling, regular virtual check-ins, and the 

utilization of technology (Ashwood & Tanner, 2023). The term of flexible scheduling 

pertains to the adjustment of work hours and tasks in order to accommodate the 

distinct demands and challenges encountered in the workplace (Marampoutis, 

Vinot, & Trilling, 2022). According to Davis et al. (2020), virtual check-ins encompass 

consistent communication and feedback strategies aimed at preserving team unity 

and promoting efficient collaboration. The concept of technology use refers to the 

application of diverse digital instruments and platforms in order to facilitate 

communication, information dissemination, and coordination within a team (Yacob 

& Peter, 2022). 
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In addition, shipboard fatigue encompasses the physical and psychological 

weariness encountered by sailors as a result of the arduous and secluded nature of 

their work at sea (Claypoole, Horner, & Sanchez, 2022). According to Zhou et al. 

(2020), fatigue has the potential to exert negative effects on various aspects of 

individuals' professional performance, including job performance, decision-making 

abilities, and overall well-being. Therefore, it is imperative for organizations in the 

maritime sector to comprehend the significance of virtual team management 

strategies in relation to shipboard fatigue. This understanding is crucial in order to 

implement efficient measures and support systems. Furthermore, it is worth noting 

that perceived social support can function as a mediating factor, encompassing the 

individual's subjective perception of the aid, comprehension, and emotional backing 

received from their social network (Warshawski, 2022). It is anticipated that the 

implementation of effective strategies for managing virtual teams will result in an 

improvement in the perception of social support among sailors, ultimately leading 

to a reduction in fatigue experienced during shipboard operations. The role of 

perceived social support in mediating the relationship between virtual team 

management strategies and shipboard fatigue is a topic of interest, as it sheds light 

on the mechanisms through which these strategies impact fatigue levels. 

Moreover, this research explores the moderating impact of remote work 

arrangements on the correlation between virtual team management strategies and 

shipboard fatigue. Remote work arrangements encompass various types of work 

arrangements that are implemented within virtual team settings. These 

arrangements include fully remote, partially remote, or rotation-based schedules 

(Shirmohammadi, Au, & Beigi, 2022). The anticipated impact of different remote 

work arrangements on the effectiveness of virtual team management strategies in 

mitigating shipboard fatigue is a subject of interest. The presence of this moderating 

effect will prove advantageous for organizations as it enables them to customize 

their management practices in accordance with the particular remote work 

arrangements that are implemented. Despite the rising number of virtual teams 

across various industries, there exists a lack of research pertaining to the maritime 

sector's particular challenges and managerial approaches, specifically in relation to 

shipboard fatigue (Xue & Tang, 2019). The main objective of this research paper is 

to address the existing academic void by examining the intricate correlation 

between strategies employed in managing virtual teams, fatigue experienced by 

sailors on board ships, the perceived level of social support, and work 

arrangements. Therefore, the main objectives of this study are as follows: 

• To examine the relationship of virtual team management strategies (flexible 

scheduling, virtual check-ins, and technology use) with perceived social 

support and shipboard fatigue among sailors. 

• To investigate the mediating role of perceived social support in the relationship 

between virtual team management strategies and shipboard fatigue. 
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• To explore the moderating effect of remote work arrangements on the 

relationship between perceived social support and shipboard fatigue. 

Theoretical Foundation and Hypothesized Links 

Social Support Theory 

This study's theoretical basis is centered on Social Support Theory, a framework that 

offers a comprehensive understanding of the impact of social relationships and 

supports systems on individuals' well-being and coping strategies (Bekiros, 

Jahanshahi, & Munoz-Pacheco, 2022). According to Huang and Zhang (2022), Social 

Support Theory suggests that individuals who have a greater perception of social 

support tend to exhibit improved physical and psychological well-being, particularly 

when faced with difficult or stressful circumstances. Within the scope of this research, 

the utilization of Social Support Theory as a conceptual framework is employed to 

investigate the intermediary function of perceived social support in the association 

between virtual team management strategies and shipboard fatigue among sailors. The 

hypothesis suggests that the implementation of effective strategies for managing 

virtual teams has the potential to augment the level of perceived social support 

experienced by sailors. This, in turn, may serve as a mitigating factor in counteracting 

the adverse effects of shipboard fatigue. Perceived social support, as posited by Social 

Support Theory, encompasses emotional, informational, and instrumental support, as 

outlined by Ferber et al. (2022). Emotional support encompasses the provision of 

empathy, care, and understanding, which serves to offer individuals a feeling of 

comfort and reassurance (Oberländer & Bipp, 2022). 

Informational support comprises the act of offering counsel, direction, and pertinent 

knowledge to aid individuals in navigating particular obstacles (Mana et al., 2022). 

Instrumental support refers to the provision of practical assistance, resources, and 

tangible aid aimed at addressing specific needs (Charoensukmongkol & 

Phungsoonthorn, 2022). In the context of virtual teams, the implementation of 

effective strategies for managing virtual teams can cultivate an atmosphere that 

facilitates the provision of social support among team members. For instance, the 

implementation of regular virtual check-ins and the cultivation of open 

communication channels can augment emotional support by enabling sailors to 

share their experiences and concerns, as well as seek empathetic responses from 

their team members and leaders. The implementation of flexible scheduling has the 

potential to afford sailors a heightened sense of agency in managing their work-life 

equilibrium, thereby enhancing their perceived levels of social support and overall 

well-being. Therefore, this study seeks to improve our comprehension of the effects 

of virtual team management strategies on shipboard fatigue among sailors, utilizing 

Social Support Theory as a theoretical framework. This theoretical framework offers 

a perspective through which the mediating function of perceived social support can 
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be examined, highlighting the significance of establishing supportive virtual team 

environments within demanding maritime settings. 

Virtual Team Management Strategies on Shipboard Fatigue 

The maritime sector operates within a distinct and challenging setting, wherein 

seafarers encounter extended periods of seclusion and are subjected to elevated 

levels of stress (Thayer, 2021). Virtual teams have become increasingly popular in 

organisations as a means to overcome geographical barriers and effectively utilise 

talent (Mimica et al., 2022). The proficient administration of virtual teams within the 

maritime industry is of utmost importance in order to alleviate the detrimental 

consequences of fatigue experienced by crew members aboard ships. The objective 

of this research is to examine the effects of various virtual team management 

approaches, namely flexible scheduling, virtual check-ins, and technology 

utilisation, on the occurrence of shipboard fatigue among sailors. According to 

Maderna et al. (2022), the implementation of flexible scheduling is a crucial strategy 

in managing virtual teams, as it enables sailors to exert more autonomy over their 

work hours and responsibilities. 

Organizations can improve their ability to address the distinctive challenges 

encountered by sailors during their tenure on board by implementing flexible 

scheduling and task allocation strategies. The positive correlation between flexible 

scheduling and employee well-being was underscored in a study conducted by 

Hunter (2019), which emphasized the significance of flexible scheduling in mitigating 

fatigue and stress levels. Simultaneously, virtual check-ins pertain to routine 

communication and feedback mechanisms within virtual team environments 

(Kilcullen et al., 2022). They facilitate team members and leaders in preserving team 

cohesion, overseeing progress, and promptly resolving any emerging issues. 

Virtual check-ins provide employees with a platform to express their concerns, seek 

assistance, and obtain feedback, thereby cultivating a sense of inclusion and mitigating 

sensations of seclusion (Ashwood & Tanner, 2023). The significance of regular 

communication and interpersonal engagement in virtual teams was underscored in a 

study conducted by Swartz and Shrivastava (2022), which emphasised the favourable 

effects of these factors on team cohesion and member satisfaction. The implementation 

of virtual check-ins within maritime virtual teams can offer sailors a system of support 

and mitigate the psychological and emotional burden associated with isolation at sea, 

thereby leading to a reduction in fatigue levels. Furthermore, technology assumes a 

crucial role in enabling communication, collaboration, and coordination among 

members of virtual teams.  The use of digital technologies, including video 

conferencing, instant messaging, and collaborative platforms, within the maritime 

industry facilitates the overcoming of geographical barriers among sailors, enabling 

efficient communication and collaboration (Purwanto & Sulaiman, 2023). According to 

recent research conducted by Claypoole et al. (2022) and Fernandes et al. (2022), the 
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utilization of technology in virtual teams operating in the maritime sector has been 

found to enhance task efficiency, mitigate misunderstandings, and enhance overall 

team effectiveness. These positive outcomes have the potential to reduce the occurrence 

of shipboard fatigue. Therefore, it is hypothesized that; 

Hypothesis 1: Virtual team management strategies (flexible scheduling, virtual 

check-ins, and technology use) have a direct negative association with shipboard 

fatigue among sailors. Specifically, higher levels of virtual team management 

strategies will be associated with lower levels of shipboard fatigue. 

Virtual Team Management Strategies on Perceived Social Support 

In the maritime sector, the incorporation of flexible scheduling practises within virtual 

teams can contribute to the provision of sailors with a perception of assistance and 

empathy, thereby augmenting their perceived social support. Concurrently, virtual 

check-ins play a role in fostering the growth of supportive relationships through their 

facilitation of interpersonal connections and the provision of opportunities for 

information sharing and emotional exchanges (Haun et al., 2022). In the maritime 

industry, the incorporation of virtual check-ins into the administration of virtual teams 

has the potential to foster a supportive atmosphere, promoting a sense of connection 

and appreciation among sailors, ultimately augmenting their perception of social 

support. In addition, it should be noted that the utilisation of efficient technological 

tools and platforms plays a significant role in facilitating interactions, promoting the 

exchange of knowledge, and cultivating relationships. These aspects are considered 

vital components of social support, as highlighted by Wibowo (2022). Therefore, the 

significant influence of virtual team management strategies, such as flexible 

scheduling, virtual check-ins, and technology utilization, on the perception of social 

support among sailors in the maritime industry has been established (Claypoole et al., 

2022). These strategies can be employed by organizations operating in the maritime 

sector to foster conducive virtual team environments, thereby enhancing the overall 

well-being and satisfaction of sailors. Therefore, it is hypothesized that; 

Hypothesis 2: Virtual team management strategies (flexible scheduling, virtual check-

ins, and technology use) are positively associated with perceived social support. 

Perceived Social Support on Shipboard Fatigue 

Inside the maritime sector, individuals employed as sailors frequently encounter 

elevated levels of stress and fatigue as a result of the challenging demands inherent 

to their shipboard duties (Thomas et al., 2019). The presence of social support can 

have a significant impact on mitigating the adverse consequences of fatigue in 

isolated and challenging settings (Jameson et al., 2023). Perceived social support 

pertains to an individual's subjective appraisal of the assistance, comprehension, and 

emotional sustenance they receive from others (Huang & Zhang, 2022). Multiple 
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research studies have elucidated the advantageous impacts of perceived social 

support on the overall well-being of individuals and the mitigation of stress. Zhang 

et al. (2022) conducted a study that revealed a negative correlation between perceived 

social support and stress and fatigue levels among individuals. Previous investigation 

has demonstrated that the existence of social support can mitigate the adverse effects 

of stressors, bolster coping strategies, and foster psychological well-being (Ferber et 

al., 2022). Furthermore, in the maritime domain, the level of social support perceived 

by sailors can have a substantial influence on the occurrence of shipboard fatigue. 

According to Asif et al. (2023), sailors can experience a sense of connectedness and 

belonging through the provision of emotional and instrumental support from a 

supportive network consisting of colleagues, supervisors, and family members. 

According to Nguyen and Tuan (2022), the provision of emotional support by 

empathetic and understanding individuals can effectively mitigate the psychological 

strain associated with shipboard work, thereby resulting in reduced levels of fatigue. 

Furthermore, the implementation of open communication, the establishment of 

mentoring programs, and the incorporation of support systems have the potential to 

augment the perception of social support among employees. This, in turn, can lead to 

a reduction in fatigue levels and an enhancement of the overall well-being of 

individuals within the workforce (Wang, 2022). Hence, it is projected that; 

Hypothesis 3: Perceived social support negatively associate with sailors' shipboard fatigue. 

The Mediatory Role of Perceived Social Support 

The inclusion of virtual teams within the organisational framework has become an 

essential component, facilitating collaborative efforts across geographical limitations 

(Kilcullen et al., 2022). Nonetheless, within the maritime sector, the arduous nature of 

shipboard tasks frequently gives rise to elevated levels of fatigue among seafarers 

(Zhou et al., 2020). The objective of this research is to investigate the mediating effect 

of perceived social support on the relationship between virtual team management 

strategies, such as flexible scheduling, virtual check-ins, technology use, and 

shipboard fatigue. Gaining a comprehensive understanding of the fundamental 

mechanisms by which perceived social support impacts the correlation between 

virtual team management strategies and shipboard fatigue can yield valuable insights 

for the development of interventions aimed at providing support to sailors in virtual 

team settings. Studies in the past have shown the beneficial impact of perceived social 

support on the well-being of individuals and the alleviation of stress (Mana et al., 

2022). When individuals have a greater perception of social support, they tend to 

experience reduced levels of fatigue and stress. According to Kim, So, and Wirtz 

(2022), the existence of social support functions as a protective mechanism against the 

adverse effects of stressors and fosters psychological well-being. The objective of the 

present study is to expand upon the existing body of knowledge and examine 

the underlying mechanism by which perceived social support influences the 
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effectiveness of virtual team management strategies in addressing shipboard fatigue 

among sailors. Therefore, it is hypothesized that; 

Hypothesis 4: Perceived social support will mediate the association between virtual 

team management strategies (flexible scheduling, virtual check-ins, and technology 

use) and shipboard fatigue among sailors. Specifically, higher levels of virtual team 

management strategies will be positively associated with perceived social support, 

which in turn will be negatively associated with shipboard fatigue. 

The Moderating Role of Remote Work Status 

Current research indicates that the extent of interaction and support received can 

differ among individuals with remote work status. Certain employees or workers 

may be assigned to a comprehensive remote work arrangement, while others may 

be assigned to a hybrid arrangement that involves alternating between remote work 

and on-site work (De Vincenzi et al., 2022). The nature of an individual's remote 

work arrangement can have an influence on the extent and caliber of social support 

they receive. Various factors, including the physical separation between individuals, 

the restricted opportunities for in-person interactions, and the dependence on 

technology-mediated communication, can significantly impact the perceived extent 

of social support within remote work environments. According to Hunter (2019). 

Previous research investigations have provided evidence supporting the notion that 

perceived social support has a beneficial impact on an individual's well-being and 

can help alleviate stress. Previous research has indicated a negative correlation 

between heightened perceptions of social support and decreased levels of fatigue 

and stress (Zou et al., 2023). Social support plays a protective role in mitigating the 

adverse effects of stressors, thereby fostering psychological well-being (Razgulin, 

Argustaitė-Zailskienė, & Šmigelskas, 2023). 

Additionally, the moderating influence of remote work status indicates that the 

association between perceived social support and shipboard fatigue could potentially 

differ depending on the specific type of remote work arrangement. In work 

environments that are entirely remote, where opportunities for in-person interactions 

are restricted, the significance of perceived social support becomes heightened in 

alleviating fatigue (Lampe, 2021). According to Gommans and Leider (2022), the 

implementation of remote work arrangements that offer extensive virtual 

communication, mentoring initiatives, and supportive networks can effectively 

mitigate the negative consequences associated with shipboard fatigue. On the contrary, 

within hybrid remote work configurations, individuals in maritime occupations may 

experience advantages derived from a blend of face-to-face and digital engagements. 

The provision of on-site assistance and in-person interactions has the potential to 

complement the perceived social support obtained through remote means, thereby 

potentially mitigating levels of fatigue (Thayer, 2021). Therefore, comprehending the 

moderating function of remote work status can assist organizations in customizing 
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support mechanisms to meet the distinct requirements of individuals working 

remotely in the maritime industry. Hence, it is hypothesized that; 

Hypothesis 5: The type of remote work status will moderate the relationship between 

perceived social support and shipboard fatigue. Specifically, sailors in fully remote work 

arrangements will exhibit a stronger association between perceived social support and 

shipboard fatigue compared to sailors in hybrid remote work arrangements. 

Theoretical Framework 

Drawing upon the Social Support Theory proposed by Cohen and Wills (1985), the 

present study endeavors to put forth a conceptual framework, as depicted in Figure 1, 

that elucidates the presumed interrelationships among the variables under investigation. 

 
Figure 1. The theoretical framework of the study 

Research Methodology 

The research employed a time-lagged data collection approach, wherein data was 

gathered at two distinct time intervals to capture temporal variations (Mansoor, Awan, 

& Paracha, 2022). The employing of stratified sampling was implemented in order to 

guarantee the acquisition of a representative sample from various sectors within the 

maritime industry. The process of data collection encompassed multiple stages. 

Initially, an exhaustive compilation of companies and organisations operating within 

the maritime sector of Indonesia was undertaken. In order to ensure representation 

across various sectors, the sampling frame was stratified into distinct categories, 

including shipping companies, port authorities, maritime training institutions, and 

maritime service providers. The process of reaching out to potential respondents was 

conducted in a systematic way. The contact details of key personnel or human 

resources departments for each organization were acquired by the researchers through 

publicly accessible sources and industry directories. A preliminary electronic 

communication was dispatched to the designated individuals, elucidating the objective 
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of the investigation, underscoring the strict adherence to confidentiality and anonymity 

in relation to the collected data, and requesting consent to disseminate the 

questionnaire among members of their respective organizations. The survey 

instrument was distributed to the designated participants through electronic means 

subsequent to obtaining affirmative responses and official authorizations. The 

participants were given explicit and comprehensive instructions to guarantee precise 

and uniform execution of the survey. A significant proportion of the companies and 

organizations initially approached within the Indonesian maritime sector expressed 

their willingness to participate in the study. 

The researchers ensured consistent communication with the designated contacts, 

effectively addressing any inquiries or apprehensions that arose throughout the 

distribution phase of the survey. The survey participants were provided with an 

appropriate time period within which to fulfill the survey. Several reminders 

were dispatched in order to increase response rates and motivate prompt 

completion. The process of data collection encompassed two distinct time points, 

namely Time 1 and Time 2. The data collection for Time 1 occurred between 

August 1, 2022, and September 30, 2022. Data collection for Time 2 commenced 

on October 1, 2022, and concluded on November 30, 2022, following a four-week 

interval. The temporal delay facilitated the analysis of temporal variations in the 

variables under investigation. Following the conclusion of the data collection 

phase, a thorough examination of the responses was conducted to ensure their 

comprehensiveness and coherence. Responses that were either incomplete or 

inconsistent were omitted from the final dataset. The ultimate dataset comprised 

of 455 questionnaires that were fully completed by participants from the 

maritime sector in Indonesia. During the process of collecting data, the 

researchers took measures to guarantee the confidentiality and anonymity of the 

participants' responses. The data were securely stored and accessed exclusively 

by the research team for the purpose of analysis. 

Demographic Characteristics of the Respondents 

This research sought to analyze the demographic characteristics of the respondents 

in order to obtain a comprehensive understanding of the composition of the sample. 

The findings derived from the survey conducted among individuals employed in 

the maritime sector of Indonesia unveiled a heterogeneous demographic 

composition of participants. The sample population exhibited a gender distribution 

with 78% male respondents and 22% female respondents. In terms of age 

demographics, a majority of the participants, accounting for 60% of the sample, 

belonged to the age range of 25-35 years. The sample consisted of individuals 

between the ages of 36 and 45, who made up 30% of the participants, while those 

aged 46 and above constituted 10% of the sample. With regards to the participants' 

educational attainment, it was found that 45% of the respondents had completed a 
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bachelor's degree, 30% had obtained a master's degree, and the remaining 25% 

possessed alternative qualifications such as vocational or professional certifications. 

In relation to professional experience, the majority of participants (55%) possessed 

a work history of 5-10 years within the maritime industry. Additionally, 30% of 

respondents reported having 10-15 years of experience, while the remaining 15% 

indicated having accumulated more than 15 years of experience. Furthermore, the 

participants encompassed diverse sectors within the maritime industry, comprising 

40% employed in shipping companies, 25% in port authorities, 20% in maritime 

training institutions, and 15% in maritime service providers. 

Study Metrics 

The assessment of participants' usage of flexible scheduling was conducted by 

employing a scale that was adapted from Grant and Ashford's (2008) work. The 

scale comprised items that assessed the extent to which participants possessed 

control over their work schedules, their capacity to modify working hours to 

accommodate personal requirements, and their level of adaptability within virtual 

team settings. The virtual check-ins questionnaire assessed the frequency and 

efficacy of communication and coordination among team members in virtual 

environments. The frequency of virtual check-ins, such as team meetings, video 

conferences, or online collaboration sessions, was assessed by participants (Feitosa 

& Salas, 2021; Lomicka, 2020). The assessment of technology utilisation in virtual 

teams was conducted through the administration of a questionnaire that was 

modified from a previous study conducted by Ng, Lit, and Cheung (2022). The 

survey assessed the frequency at which participants utilised various technological 

tools and platforms, including project management software, video conferencing 

tools, and instant messaging applications. The proficiency and frequency of 

technology use in virtual team interactions were assessed by the participants. The 

scale developed by Zhou et al. (2020) was utilised to assess the participants' degree 

of fatigue experienced during shipboard operations. The participants provided 

subjective ratings of their levels of fatigue, exhaustion, and weariness that they 

experienced while working on board ships. The measurement of participants' 

perception of social support was conducted using the scale developed by Wang and 

Eccles (2012). 

The participants provided ratings indicating their level of agreement with 

statements pertaining to the emotional and instrumental support they received from 

different sources. The scale used in this study encompassed various types of remote 

work arrangements, as indicated by the participants. The items in the scale were 

designed to evaluate the characteristics of their remote work, including whether it 

was fully remote or a hybrid remote arrangement. The participants provided 

information regarding their remote work status by reporting the frequency and 

scope of their remote work arrangements. 
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Descriptive Statistics 

Table 1 presents descriptive statistics for five variables examined in a study. 

Table 1. Descriptive Statistics for Study Variables 

Variables Mean Std. Skewness Kurtosis Min. Max. 

Flexible Scheduling 4.52 0.87 -0.12 0.62 2.10 6.80 

Virtual Check-ins 3.78 0.92 0.35 -0.18 1.50 5.60 

Technology Use 4.10 0.76 -0.05 0.42 2.40 5.90 

Shipboard Fatigue 2.95 0.68 0.72 0.95 1.20 4.80 

Perceived Social Support 3.85 0.92 -0.20 0.58 1.80 6.20 

The mean values, which indicate the average scores, were computed for each 

variable. The variable "Flexible Scheduling" exhibited a mean value of 4.52, 

suggesting that, on average, participants reported a considerable degree of 

flexibility in their scheduling. The variable labelled as "Virtual Check-ins" exhibited 

a marginally lower mean value of 3.78, indicating that participants were somewhat 

less engaged in the practise of virtual check-ins. The participants in the study 

exhibited a moderate level of technology utilisation, as evidenced by the mean score 

of 4.10 on the "Technology Use" scale. The participants in the study reported 

experiencing a phenomenon known as "Shipboard Fatigue" with an average score 

of 2.95, indicating that the levels of fatigue reported were relatively low. Finally, the 

variable "Perceived Social Support" exhibited a mean value of 3.85, indicating that 

participants held perceptions of moderate levels of social support within their 

immediate surroundings. Table 1 presents the standard deviation, skewness, 

kurtosis, minimum, and maximum values for each variable. These statistical 

measures offer insights into the variability, distribution shape, and range of 

responses observed in the study. 

Correlation among Study variables 

Table 2 displays the pairwise correlations between the variables in the study. 

Table 2. Correlation Matrix for Study Variables 

Variables 1 2 3 4 5 6 

1. Flexible Scheduling 1.00      

2. Virtual Check-ins 0.42 1.00     

3. Technology Use 0.34 0.58 1.00    

4. Shipboard Fatigue -0.25 -0.18 -0.15 1.00   

5. Perceived Social Support 0.56 0.45 0.39 -0.32 1.00  

6. Type of Remote Work 0.12 0.19 0.26 0.21 0.38 1.00 
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There is a positive correlation between flexible scheduling and virtual check-ins (r = 

0.42, p < 0.05), as well as technology use (r = 0.34, p < 0.05). This indicates that 

individuals who have higher levels of flexible scheduling tend to participate in 

virtual check-ins more frequently and make more extensive use of technology in 

virtual team settings. There exists a negative correlation between shipboard fatigue 

and flexible scheduling (r = -0.25, p < 0.05), suggesting that individuals who have 

more flexible scheduling arrangements tend to have lower levels of fatigue. 

Furthermore, there exists a negative correlation between shipboard fatigue and 

virtual check-ins (r = -0.18, p < 0.05) as well as technology use (r = -0.15, p < 0.05). 

This indicates that increased participation in virtual check-ins and utilisation of 

technology are linked to decreased levels of fatigue. The results of the study indicate 

that there is a positive correlation between perceived social support and three 

variables: flexible scheduling (r = 0.56, p < 0.05), virtual check-ins (r = 0.45, p < 0.05), 

and technology use (r = 0.39, p < 0.05). This suggests that individuals who perceive 

higher levels of social support also report higher levels of flexible scheduling, 

engagement in virtual check-ins, and technology use. In conclusion, there exists a 

negative correlation (r = -0.32, p < 0.05) between perceived social support and 

shipboard fatigue, indicating that increased levels of perceived social support are 

linked to decreased levels of fatigue. 

Reliability Analysis 

In order to evaluate the dependability of the measurement scales employed in the 

study, an internal consistency analysis was performed by computing Cronbach's 

alpha coefficients. Cronbach's alpha is a commonly employed metric for assessing 

the reliability of a scale, which quantifies the degree of consistency or internal 

coherence among the items comprising the scale (Hair & Sarstedt, 2021). The 

reliability analysis yielded satisfactory outcomes for the measurement scales. The 

Cronbach's alpha coefficient of the flexible scheduling scale was determined to be 

0.83, suggesting a strong level of internal consistency among the items. The internal 

consistency of the virtual check-ins scale was found to be satisfactory, as indicated 

by a Cronbach's alpha coefficient of 0.79. The technology demonstrates a high level 

of internal consistency, as evidenced by a Cronbach's alpha coefficient of 0.85. The 

Cronbach's alpha coefficient of the shipboard fatigue scale was found to be 0.76, 

suggesting a satisfactory level of internal consistency among the items related to 

fatigue. The perceived social support scale exhibited strong internal consistency, as 

evidenced by a Cronbach's alpha coefficient of 0.87. The Cronbach's alpha 

coefficients for all the scales demonstrated a level of internal reliability and 

consistency of the measurement items that surpassed the recommended threshold 

of 0.70. The findings of this study suggest that the measurement scales employed 

demonstrated satisfactory levels of reliability, indicating that the items within each 

scale consistently and dependably assessed the intended constructs. 
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Model Fit Indexes 

In order to evaluate the suitability of the suggested framework, various fit indices 

were analyzed. The fit indices of the model provide an indication of the degree to 

which the hypothesized model aligns with the observed data (Noor, Mansoor, & 

Shamim, 2022). The chi-square test of model fit yielded a statistically significant 

result (χ² = 156.45, p < 0.001), suggesting that the model fits the data perfectly. The 

coefficient of fit (CFI) value obtained in this study was 0.93, which suggests that the 

model fit is deemed acceptable. A commonly accepted criterion for assessing the 

adequacy of model fit is the Comparative Fit Index (CFI), with values exceeding 0.90 

generally regarded as indicative of favorable model fit. The TLI value of 0.91 

suggests that the model fit is acceptable. Values of the Tucker-Lewis Index (TLI) that 

exceed 0.90 are generally regarded as indicative of a satisfactory level of model fit. 

The root mean square error of approximation (RMSEA) value of 0.07 observed in 

this study is considered to be within the acceptable range. RMSEA values that are 

less than 0.08 are commonly regarded as indicative of a satisfactory fit for the model. 

The standardised root mean square residual (SRMR) value of 0.06 suggests that the 

model fits well. Models with SRMR values below 0.08 are typically regarded as 

demonstrating favourable model fit. In general, the fit indices indicate that the 

proposed model demonstrated a satisfactory fit to the observed data. 

VIF and Tolerance 

The computation of the Variance Inflation Factor (VIF) and Tolerance values was 

conducted in order to assess the presence of multicollinearity among the predictor 

variables. The Variance Inflation Factor (VIF) is a measure that quantifies the extent 

to which multicollinearity increases the variance of the estimated regression 

coefficient. On the other hand, tolerance is a measure that represents the proportion 

of variance in the predictor variable that is not shared with other predictor variables 

(Henseler, Ringle, & Sarstedt, 2015). 

Table 3. Variance Inflation Factor (VIF) and Tolerance Values 

Variables VIF Tolerance 

Flexible Scheduling 1.82 0.55 

Virtual Check-ins 1.62 0.62 

Technology Use 1.75 0.57 

Shipboard Fatigue 1.46 0.68 

Perceived Social Support 1.91 0.52 

Type of Remote Work 1.57 0.64 

The findings presented in Table 3 demonstrate that all variables exhibit VIF values 

below 2.00, indicating the absence of noteworthy multicollinearity concerns. 

Furthermore, the range of Tolerance values spans from 0.52 to 0.68, suggesting that 
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each predictor variable provides distinct and independent information to the 

regression models. The results of this study indicate that there is no significant 

presence of multicollinearity among the variables. Variance Inflation Factor (VIF) 

values below 2.00 suggest the absence of excessive redundancy or overlap among 

the predictor variables. Likewise, tolerance values exceeding 0.50 suggest that each 

predictor variable possesses a significant amount of distinct variance that is not 

shared with other predictors. 

Regression Analysis 

The results, as depicted in Table 4, indicate that flexible scheduling exhibited a 

detrimental effect on shipboard fatigue (β = -0.15, p < 0.01), virtual check-ins were 

associated with a negative impact on shipboard fatigue (β = -0.10, p = 0.01), and 

technology use was found to have a negative influence on shipboard fatigue (β = 

-0.12, p = 0.04). Regarding the influence of the independent variables (IVs) on the 

mediator (Med), it was observed that all three IVs exhibited statistically 

significant positive effects. The results indicate that flexible scheduling, virtual 

check-ins, and technology use have a positive impact on perceived social 

support. Specifically, flexible scheduling was found to have a significant positive 

effect (β = 0.27, p < 0.001), virtual check-ins also had a significant positive effect 

(β = 0.18, p = 0.003), and technology use had a significant positive effect as well 

(β = 0.21, p = 0.01). The study revealed a significant relationship between the 

mediator, Perceived Social Support, and the dependent variable, shipboard 

fatigue. Specifically, the analysis showed a negative relationship (β = -0.29, p < 

0.01), indicating that higher levels of perceived social support were linked to 

lower levels of shipboard fatigue. 

The finding of the mediation analysis indicated a statistically significant indirect 

effect of the independent variables (IVs) on the dependent variable (DV) through 

the mediator. This finding indicates that the influence of the independent 

variables (IVs) on shipboard fatigue is partially moderated by the perception of 

social support. Moreover, the results of the moderation analysis revealed a 

significant interaction between the mediator, Perceived Social Support, and the 

moderator, Type of Remote Work, in relation to the impact on shipboard fatigue. 

The interaction term coefficient demonstrated statistical significance (β = -0.17, p 

= 0.005), suggesting that the impact of perceived social support on shipboard 

fatigue is influenced by the type of remote work being performed. The findings 

of this study provide support for the proposed hypotheses and demonstrate that 

the strategies employed in managing virtual teams have both direct and indirect 

impacts on shipboard fatigue. These effects are mediated by the perception of 

social support. The results of the study also emphasise the moderating influence 

of the specific form of remote work on the connection between perceived social 

support and shipboard fatigue. 
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Table 4. Regression Analysis Results 

Hypothesized Links β SE t-value p-value 

Impact of IVs on DV     

Flexible Scheduling -0.15 0.05 -2.98 <0.01 

Virtual Check-ins -0.10 0.04 -2.46 0.01 

Technology Use -0.12 0.06 -2.08 0.04 

Impact of IVs on Med     

Flexible Scheduling 0.27 0.07 3.85 <0.001 

Virtual Check-ins 0.18 0.06 2.92 0.003 

Technology Use 0.21 0.08 2.60 0.01 

Effect of Med on DV     

Perceived Social Support -0.29 0.09 -3.18 <0.01 

Mediation (Indirect Effect)     

Mediator (Perceived Social Support) -0.08 0.03 -2.56 0.01 

Moderation (Interaction Effect)     

Type of Remote Work* Perceived Social Support -0.17 0.06 2.78 0.005 

Discussion and Conclusion 

The result of the analysis revealed an inverse correlation between flexible 

scheduling and shipboard fatigue. This suggests that sailors who have the ability to 

adjust their schedules are more prone to experiencing reduced levels of fatigue 

while performing their duties on board. According to Maderna et al. (2022), the 

capacity to modify work schedules in accordance with individual needs and 

preferences has the potential to enhance rest and recuperation, thereby mitigating 

the adverse effects of fatigue on both performance and well-being. The findings also 

demonstrated a significant negative impact of virtual check-ins on shipboard 

fatigue. According to Haun et al. (2022), the implementation of regular virtual 

check-ins, wherein team members engage in communication and share updates 

using digital platforms, can be regarded as an advantageous strategy for fostering 

connection and providing support within the sailor community. This mode of 

communication has the potential to effectively mitigate concerns, facilitate the 

exchange of experiences, and cultivate a sense of camaraderie, thereby diminishing 

sentiments of isolation and fatigue. The results of the study indicated a significant 

correlation between the use of technology and reduced levels of fatigue experienced 

by individuals on board a ship. According to Hanafiah et al. (2022), the 

incorporation of technological advancements, such as fatigue monitoring systems 

and digital tools for workload management, can offer sailors access to significant 

information and resources for the purpose of efficiently regulating their levels of 

fatigue. Through the use of technology, sailors have the ability to optimize their 

work-rest schedules, monitor indicators related to fatigue, and improve their overall 

well-being while on board. 
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The findings of the research reveal a positive correlation between the 

implementation of flexible scheduling and the perception of social support. This 

finding implies that sailors who possess the ability to effectively manage their work 

schedules are more inclined to experience greater levels of social support from their 

colleagues and superiors. According to Mimica et al. (2022), the implementation of 

flexible work hours and arrangements can enhance communication, collaboration, 

and camaraderie within a team, thereby promoting a supportive work environment. 

The results of the study also demonstrated that virtual check-ins had a significant 

positive effect on individuals' perception of social support. Regular virtual check-

ins, characterized by team members engaging in communication and sharing 

updates via digital platforms, have the potential to foster a heightened sense of 

belonging and connectedness within the sailor community. Furthermore, the 

research revealed a positive correlation between the use of technology and increased 

levels of perceived social support. The utilisation of technological tools, including 

online collaboration platforms and instant messaging applications, can offer sailors 

various means to facilitate efficient communication, exchange information, and 

provide mutual support (Gommans & Leider, 2022). Yacob and Peter (2022) assert 

that technology's accessibility and convenience have the potential to overcome 

geographical barriers, facilitate interaction, and cultivate a sense of support within 

teams. 

The results of the study indicated a significant inverse correlation between 

individuals' perception of social support and the experience of fatigue while on 

board a ship. This implies that sailors who perceive greater levels of social support 

from their colleagues and superiors are inclined to encounter reduced levels of 

fatigue while performing their duties onboard. According to Razgulin et al. (2023), 

social support can function as a protective factor against the adverse effects of 

fatigue by offering emotional support, and practical aid, and fostering a sense of 

inclusion within the workplace. The results suggest that sailors who perceive greater 

levels of support from their peers and supervisors may have increased access to 

resources and assistance when encountering challenges related to fatigue. This 

support encompasses various forms, such as provisions for rest and recuperation, 

aid in managing workloads, and the cultivation of understanding and empathy 

among team members. Consequently, sailors may experience heightened 

motivation, reduced feelings of being overwhelmed, and enhanced capability to 

manage the demands of their duties, thereby mitigating the adverse effects of 

fatigue on their overall well-being and performance. 

The study's results also provide insight into the mediating function of perceived 

social support in the correlation between virtual team management strategies 

(specifically flexible scheduling, virtual check-ins, and technology use) and 

shipboard fatigue experienced by sailors. The findings of the study provide 

confirmation that the perception of social support plays a partial mediating role in 
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the association between virtual team management strategies and the experience of 

fatigue among shipboard personnel. This implies that the beneficial impacts of these 

strategies on fatigue can be partially attributed to the improved perception of social 

support among sailors. When sailors are provided with increased levels of support 

from their peers and supervisors, there is a greater likelihood that they will perceive 

themselves as being valued, understood, and aided in effectively managing their 

fatigue. This process, in turn, leads to reduced levels of fatigue. The results 

underscore the significance of establishing a conducive work atmosphere that 

cultivates robust social relationships, cooperation, and reciprocal aid among 

members of the remote team. 

Finally, the findings of the study revealed that remote work status plays a 

moderating role in the relationship between perceived social support and shipboard 

fatigue. Sailors who participate in remote work arrangements, characterized by 

increased flexibility and autonomy, exhibit a diminished negative association 

between perceived social support and fatigue levels. To clarify, the beneficial 

influence of social support on mitigating fatigue is particularly evident among 

sailors engaged in flexible remote work arrangements as opposed to those involved 

in more inflexible arrangements. The aforementioned discovery indicates that the 

implementation of flexible remote work arrangements enables sailors to modify 

their work schedules, allocate time for rest and recuperation, and partake in self-

care practices (De Vincenzi et al., 2022). The presence of these factors results in 

dropped responsiveness to perceived levels of social support, as individuals in the 

sailor profession possess a higher degree of agency in managing their fatigue 

(Shirmohammadi et al., 2022). 

Theoretical Implications 

The present study holds substantial theoretical implications within the realm of 

maritime research. The study provides a theoretical contribution by examining the 

association between strategies for managing virtual teams and the occurrence of 

fatigue among shipboard personnel. The results of this study offer empirical 

support for the assertion that flexible scheduling, virtual check-ins, and the use of 

technology have a beneficial effect on the reduction of fatigue levels among sailors. 

This study contributes to the current body of literature on virtual team management 

by elucidating the particular strategies that can successfully mitigate fatigue within 

the maritime domain. This study highlights the significance of implementing these 

strategies in order to improve well-being and performance within the maritime 

industry. Furthermore, this research contributes to the existing body of literature 

concerning the significance of perceived social support within the maritime domain. 

This study presents empirical evidence supporting the importance of social support 

as a mitigating factor against fatigue. It investigates the influence of perceived social 

support on the occurrence of shipboard fatigue. The results underscore the 
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significance of cultivating a work environment that is conducive to support, 

encouraging social interactions, collaboration, and reciprocal aid among naval 

personnel. This finding enhances the theoretical comprehension of how social 

support mechanisms can alleviate fatigue-related difficulties within the maritime 

industry. 

Furthermore, this research provides theoretical knowledge regarding the 

intermediary function of perceived social support in the relationship between 

virtual team management strategies and shipboard fatigue. The study elucidates the 

underlying mechanism by which these strategies impact fatigue levels, by 

demonstrating that perceived social support serves as a partial mediator in this 

relationship. This discovery enhances our understanding of the mechanisms by 

which virtual team management strategies impact fatigue, underscoring the 

significance of social support as a primary mediator in this phenomenon. 

Furthermore, this research makes a valuable contribution to the existing theoretical 

body of knowledge regarding the moderating influence of remote work 

arrangements on the relationship between perceived social support and shipboard 

fatigue. The results of the study emphasize that the specific remote work 

arrangement has a significant effect on individuals' perception of social support, 

which in turn affects the extent to which social support influences fatigue levels. 

Theoretical understanding is enhanced by this insight, as it sheds light on the 

contextual factors that influence the association between social support and fatigue. 

It offers valuable knowledge regarding the specific circumstances in which social 

support has the greatest impact. 

Practical Implications 

The implications of the study's findings hold practical significance for multiple 

stakeholders within the maritime industry, encompassing organisations, 

policymakers, and sailors. The practical implications of this study emphasize the 

specific measures that can be implemented to enhance the management of virtual 

teams, improve the perception of social support, and reduce the effects of fatigue 

experienced by individuals working on ships. The study places significant emphasis 

on the implementation of efficient virtual team management strategies for 

organisations operating in the maritime sector. It is imperative for organisations to 

give precedence to the provision of flexible scheduling options, virtual check-ins, 

and technological resources that facilitate communication and collaboration among 

sailors. By implementing flexible scheduling, organisations can provide sailors with 

increased autonomy in managing their work hours and ensuring adequate time for 

rest and recuperation. The implementation of virtual check-ins and the utilisation of 

technology can effectively facilitate consistent communication, the exchange of 

information, and the coordination of activities among team members. 

Consequently, this can result in heightened levels of support and a decrease in 
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feelings of isolation. The implementation of these strategies has the potential to 

enhance work-life balance, job satisfaction, and overall well-being within the sailor 

community. 

Secondly, it is imperative for organizations to prioritize the cultivation of a 

supportive work culture that actively encourages the establishment of social 

support mechanisms. This objective can be accomplished through the establishment 

of transparent channels of communication, the promotion of collaborative and 

cooperative efforts, and the provision of avenues for sailors to foster connections 

and offer mutual assistance. Training programs and workshops may be 

implemented with the aim of improving sailors' and their supervisors' interpersonal 

skills, empathy, and emotional intelligence. Businesses can promote the cultivation 

of a conducive work environment, which in turn can foster the establishment of 

robust social networks, augment social support, and mitigate the effects of 

shipboard fatigue. The use of the findings from this study by policymakers and 

regulatory bodies in the maritime industry can serve as a valuable resource in 

informing the development of guidelines and regulations pertaining to fatigue 

management. This study emphasizes the significance of incorporating remote work 

arrangements within the framework of fatigue. It is imperative for policymakers to 

actively encourage the implementation of flexible remote work policies that 

facilitate sufficient intervals of rest and recuperation for sailors. Furthermore, 

regulatory measures can prioritise the implementation of crew rotation systems, 

guarantee adequate staffing levels, and establish restrictions on the maximum 

duration of consecutive working hours. The implementation of these measures has 

the potential to mitigate chronic fatigue and enhance the overall well-being and 

safety of sailors. 

This study highlights the importance of sailors actively seeking and effectively using 

social support networks. It is imperative for sailors to proactively establish and 

sustain interpersonal connections with their peers, superiors, and the various 

support services accessible on board. In addition, individuals may also choose to 

seek assistance from their relatives and acquaintances during periods when they are 

not engaged in their professional duties. The implementation of self-care practices, 

including the prioritization of adequate sleep, regular physical activity, and using 

of relaxation techniques, has been found to be beneficial in the management of 

fatigue levels. Sailors can enhance their ability to manage shipboard fatigue by 

proactively seeking social support and implementing self-care strategies. 

Limitations and Future Directions 

This investigation offers valuable insights into the relationship between strategies 

for managing virtual teams, perceived social support, and fatigue experienced by 

individuals on board ships. However, it is important to acknowledge certain 
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limitations associated with this study. These identified constraints present potential 

avenues for future research and the pursuit of novel trajectories within the 

discipline. A notable constraint of this research lies in its failure to account for 

potential confounding variables that could impact the examined associations, 

including individual variations in personality traits, job attributes, and other 

contextual elements. To achieve a more comprehensive understanding of the 

associations between the variables of interest, it is recommended that future 

research incorporates these variables as control variables. 

One of the limitations of the present study is the failure to account for individual 

variations among sailors. Various factors, including personality traits, coping styles, 

and prior experiences, can potentially impact the way individuals perceive and react 

to strategies for managing virtual teams, perceived social support, and fatigue 

experienced during shipboard activities. Subsequent studies may consider 

integrating assessments of individual variances in order to examine their potential 

role in moderating the observed relationships. This approach would facilitate a 

more comprehensive comprehension of the distinct obstacles and requirements 

encountered by various individuals within the maritime industry, thus informing 

the creation of customised interventions and support mechanisms. This study 

investigated the mediating influence of perceived social support on the association 

between virtual team management strategies and shipboard fatigue. However, it is 

crucial to recognise that perceived social support is a subjective construct that may 

not comprehensively encompass all aspects of social interactions and relationships. 

Subsequent investigations may benefit from adopting a more all-encompassing 

methodology that integrates impartial indicators of social support, such as network 

analysis or observational techniques. This approach would facilitate a 

comprehensive analysis of the social dynamics present in virtual teams and their 

effects on shipboard fatigue, thereby providing valuable insights into the actual 

level of social support received by sailors and its consequential impact on their 

overall well-being. 
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