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Introduction

Recent research has unveiled the positive effects of travel 
and tourism activities on the perceived health and well-being 
of travelers (Chen, Petrick, and Shahvali 2016; Chen and 
Yoon 2018; Sirgy et al. 2011). Evidence suggests that pro-
longed vacations help individuals who work full-time in 
relieving their overall stress and increases their life satisfac-
tion (Chen, Huang, and Petrick 2016). Many of these studies 
have been guided by bottom-up spillover theory (Chen and 
Yoon 2018; Sirgy et al. 2011), which suggests that various 
life domains (i.e., work, leisure, family) have an influence on 
overall satisfaction with life (Diener 1984). This theory can 
also be used to help explain the role that health in one domain 
can have on overall health. Accordingly, if travel experiences 
help to reduce stress during a vacation, these effects could 
carry over (spillover) and have lasting effects on a traveler’s 
overall health. This possibility led Petrick and Huether 
(2013) to suggest that if travel were found to be healthy, it 
should be prescribed by doctors. Therefore, work is needed 
to better understand how travel can affect the stressors of 
daily life.

Literature across multiple fields has shown that percep-
tions of health can be positively related to physiological 
changes. Physiological research has revealed that stress 
results in increases in cardiovascular systems activity such as 
increased heart rate, breathing frequency, and blood pressure 
(De Kloet, Joëls, and Holsboer 2005). In particular, changes 
in heart rate have been shown to be reliable indicators of 

stress and anxiety (McDonald et al. 2019). Hence, the cur-
rent study will use heart rate as a measurable proxy for stress.

While research has consistently shown that taking vaca-
tions has the ability to contribute to the subjective well-being 
of travelers (Chen and Petrick 2013; Fritz and Sonnentag 
2006; Gilbert and Abdullah 2004; Nawijn et al. 2013; Sirgy 
et al. 2011; Sonnentag and Fritz 2007), the evidence support-
ing the physiological benefits of travel have been scant. With 
a few exceptions, the existing research in the travel industry 
has been limited to psychological measurements of the 
effects of the environment on the travel experience instead of 
physiological data. In addition, most studies have relied 
solely on perceptions of health which can lead to a very 
unclear understanding of overall health (Shedler, Mayman, 
and Manis 1993). Hence, the current study aims to under-
stand the effect that different vacation experiences have on 
both the perceived stress and physiological reactions associ-
ated with stress experienced by cruise travelers.
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Stress has been defined as pressure or distress that is related 
to sources of strain (Ursin and Eriksen 2004). Feelings of 
stress can be perceived mentally and have physical effects on 
those experiencing it (Reme, Eriksen, and Ursin 2008). For 
the purpose of this study, mental stress will be termed “per-
ceived stress” and physical stress will be termed “observed 
or actual stress.”

As early as Cannon (1932), health researchers have sug-
gested that just because an individual experiences stress, the 
implications are not necessarily harmful. Selye (1955) was 
one of the first to argue that stress should not always be 
avoided, for overcoming it can be beneficial. Yet, most of the 
theories used to understand occupational stress have ignored 
the potential positive benefits of adapting to stress. According 
to Meurs and Perrewé (2011, p. 1044), “in our zeal to find the 
‘problems’ of workplaces or individuals, stress researchers 
have neglected to consider the adaptive effects of stress.” 
Ursin and Eriksen (2004) went as far as to argue that stress is 
necessary for the complex operations of our brain.

Despite potential benefits in some contexts, stress at work 
has been linked to health problems and associated higher 
health care costs in modern work environments (Goetzel 
et al. 1998; Sonnentag and Frese 2003). Job stress has been 
found to be increasingly associated with burnout (Demerouti 
et al. 2001; Garst, Frese, and Molenaar 2000) and job perfor-
mance degradation in a variety of work domains (Jex 1998). 
Additionally, increased levels of stress can impact an 
employee’s cognitive performance, well-being, occupational 
health, and job performance as well as the overall perfor-
mance of a work team (Carayon and Hoonakker 2013).

Health Benefits of Travel

Vacations have been shown to relieve job stress and reduce 
absenteeism in the workplace (Westman and Etzion 2001). 
Chen, Petrick, and Shahvali (2016) utilized a panel of US 
citizens to examine the effects tourism experiences have on 
perceptions of life satisfaction and recovery from stress. 
They revealed that even very short vacations (2 days or less) 
can aid people in recovery from work stress.

Similarly, Chen, Huang, and Petrick (2016) found that 
prolonged vacations (7 days or more) help individuals who 
work full-time in relieving stress from their workplace and 
increase their life satisfaction. They further found that the 
benefits of shorter trips are more related to relaxation, while 
the effects on life satisfaction for longer trips is more related 
to detachment, mastery, and control. This is in line with Chen 
(2018) who found that feeling relaxed and detached from 
work, being in control of what one does, and participating in 
challenging and learning activities assist in providing stress 
relief during leisure travel.

Additionally, Chen and Petrick (2016) employed three 
online panel studies and found that while relaxation and 

experiential benefits were more prevalent, respondents also 
felt they had health benefits from traveling. This study fur-
ther found that individuals who perceived travel to have 
health benefits were more likely to travel more frequently. 
Similarly, Chen and Yoon (2018) found that travelers who 
were more likely to seek novelty were more likely to per-
ceive travel to have more personal benefits, and that persons 
who traveled more often were more satisfied with their lives. 
These findings suggest that travel can have prolonged and 
accumulative effects on the lives of those who travel; if 
strong and complementary evidence of health benefits of 
travel are found, the travel industry could use these results to 
increase travel behavior.

Theoretical Background

Conservation of resources theory suggests that resources lost 
due to life stressors can be regained by gathering and con-
suming positive resources (Hobfoll 1998). Thus, one way to 
recover from stress is to replenish the resources lost due to 
dealing with stress. With some of the primary motivations of 
travel being to “escape” and “relax” (Crompton 1979), it 
could be postulated that traveling helps relieve the stresses 
one procures from her or his work and daily lives. Hence, the 
replenishment of these resources should lead to improved 
health, well-being, and performance at work (Fritz and 
Sonnentag 2006). In fact, Cartwright and Cooper (1997) sug-
gested that recovery from stress at work and in daily lives 
can occur by taking breaks from work, including vacations.

Developed within the physiological health literature, the 
Cognitive Activation Theory of Stress (CATS) helps to 
explain how individuals receive, and process, stress, includ-
ing both the positive and negative effects incurred. Ursin and 
Eriksen (2004) revealed that CATS explains the stress pro-
cess using four aspects/steps of stress, including (1) stress 
stimuli or stressors, (2) evaluation by the brain (appraisal), 
(3) responses to the stress (alarm), and (4) the individuals’ 
feedback from the stress response (see Figure 1).

They argued that the situation surrounding the stress stim-
uli (step 1), including individual differences (i.e., their past 
experiences, personality, etc.) lead to a cognitive evaluation 
of the event (step 2). According to Ursin and Eriksen (2004), 
the stress experienced (step 3) is typically what is reported 
by employees as their perceived stress on questionnaires. 
They argue that the respondent is stating an appraisal of how 
the situation is affecting them, in comparison to expectations 
developed about the event incurred.

The response to the stress experience (step 3) can also 
include the physiological effects the individual feels prior to 
trying to adapt to the situation. Ursin and Eriksen (2004) 
argued that the effects of stress on the individual (i.e., per-
ceived and observed) are both situational and individual 
dependent. Hence, variables related to situation and individ-
ual factors should also be examined.
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The arousal felt by the stress has been argued to be the 
easiest to measure reliably and consistently (Ursin and 
Eriksen 2004). The tourism literature has often examined the 
perceived responses to events (Chen and Petrick 2016). 
However, research investigating the effects of travel on 
physiological changes attributed to stress are largely absent. 
While not directly a travel study, Ewert, Davidson, and 
Chang (2016) examined the effects that rappelling activities 
have on the observed stress measured as increased cortisol 
levels of participants. They revealed that even when partici-
pants experience observed stress, they might not acknowl-
edge the stress to themselves or to others. They further found 
the largest impact on stress occurred in anticipation of rap-
pelling, followed by the period immediately after rappelling, 
while the lowest stress was observed during the activity. 
These findings suggest that stress levels during a vacation 
might be highest while anticipating the vacation. Other stud-
ies have also used salivary cortisol to measure stress (Arora 
et al. 2010; Bedini et al. 2017).

Other physiological measurements of stress include elec-
trodermal activity (Betti et al. 2017; Hellerud and Storm 
2002; Posada-Quintero et al. 2017), EEG (Betti et al. 2017; 
Maddox et al. 2015), and brain activities measured via func-
tional near-infrared spectroscopy (Al-Shargie et al. 2016; 
Rosenbaum et al. 2018). Heart rate and heart rate variability 
have also been shown to be valid metrics to measure stress in 
a variety of domains (Jones et al. 2015; Rieger et al. 2014). 
Complementing this strong evidence of positive correlations 
between heart rate with stress, the high prevalence and non-
intrusiveness of heart rate monitors and sensors provide an 

opportunity to access convenient objective data to investi-
gate stress in a variety of domains and contexts. In this study, 
we leveraged these benefits to investigate the effects of dif-
ferent situations on increases or decreases in heart rate.

The final stage of CATS is the individual’s experience or 
feedback related to the experience. These responses generate 
either positive expectancies (coping/training), no expectancy 
(helplessness), or negative expectancies (hopelessness). 
Long-term feelings of helplessness or hopelessness can neg-
atively affect the health of the individual, while coping/train-
ing can have positive effects on the individual (Ursin and 
Eriksen 2004).

Thus, CATS suggests that individuals’ health can be 
threatened from long-term activation, and that short-term 
arousal has training effects (Meurs and Perrewé 2011). 
Meurs and Perrewé (2011) argued that if the training effects 
do not utilize too many resources in negotiating the stressor, 
the stressor typically has positive benefits to those who expe-
rience them. These positive benefits occur as the situation 
trains individuals’ bodies and minds to better understand and 
cope with future stresses. Since the vast majority of stresses 
that occur in tourism settings are typically short-term and not 
intense, this suggests that stresses incurred during travel 
could have long-term positive effects on individuals.

Similarly, repetitive experiences with the same type of 
stressors allow individuals to learn over time that these 
stresses can be overcome (Meurs and Perrewé 2011). Meurs 
and Perrewé (2011, p. 1049) argued that this learning process 
“is part of an adaptive and beneficial system that has survived 
the test of evolution.” Thus, repeated tourism experiences or 

Figure 1. The cognitive activation theory of stress.
Source: Adapted from Ursin and Eriksen (2004).
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activities likely incur a reduction in both perceived and 
observed stress to tourists, while more novel experiences or 
activities will likely incur increases in stress.

CATS further implies that worry can play a large role in 
the effects of stress (Meurs and Perrewé 2011). Research has 
found that worry related to a stressful event has a longer 
effect on stress (including elevated heart rate) than the actual 
event itself (Brosschot, Van Dijk, and Thayer 2007; Pieper 
et al. 2007). Thus, events/activities that cause one to worry 
while traveling likely have a more negative effect on one’s 
health. A thorough review of CATS can be found in Ursin 
and Eriksen (2004, 2010). Because of the theory’s ability to 
comprehensively understand how stress affects individuals, 
it was chosen to conceptually ground the current study.

Hypotheses

Understanding the physiological and psychological effects 
of travel is believed to be important as it could dramatically 
affect how and why people travel. Thus, the study’s primary 
purpose was to determine how different activities on a vaca-
tion affect both the perceived and observed stress of cruise 
travelers. Secondary purposes included the identification of 
how situational factors affect these relationships. Since it is 
believed this study is the first of its type to examine CATS 
and the effects of travel on the heart rate of those traveling, 
much of the study is exploratory in nature. Hence, the situa-
tional factors hypothesized below were chosen based on a 
thorough review of similar research and the authors’ best 
approximation of factors that could affect stress (both 
observed and perceived) while traveling.

CATS suggests that stress experiences (step 1), lead to eval-
uation by the brain (step 2), which lead to stress responses (i.e., 
perceived and observed, in step 3; Ursin and Eriksen 2004). 
Step 1 can be operationalized as different experiences/activities 
during a vacation, while step 3 can be viewed as evaluations of 
perceived stress and observed stress (i.e., heart rate [HR]). It is 
therefore hypothesized that different experiences will have 
varying effects on perceived stress and observed stress.

In particular, research has found that worry related to a 
stressful event has a longer effect on stress (including ele-
vated heart rate and perceptions of stress), than the actual 
event itself (Brosschot, Van Dijk, and Thayer 2007). Thus, 
the current study postulates:

Hypothesis 1: Events more likely to cause “worry” will 
have a greater effect on both perceived (hypothesis 1a) 
and observed stress (hypothesis 1b) than those less likely 
to cause “worry.”

Furthermore, since heart rate can be raised not only by stress, 
but also by physical activity, it is postulated:

Hypothesis 2: Respondents’ perceived stress will be more 
highly correlated to their observed stress (heart rate) in 

passive activities or experiences (those that include less 
physical exertion) than active ones.

Research has also found that repetitive experiences with 
stressful stimuli allow individuals to adapt and learn how to 
cope (Meurs and Perrewé 2011). It is thus proposed:

Hypothesis 3: Unique experiences will have greater per-
ceived (hypothesis 3a) and observed (via HR) stress 
(hypothesis 3b) for individuals than common experiences.
Hypothesis 4: Experiences that are repeated throughout 
the cruise will have less perceived (hypothesis 4a) and 
observed stress (hypothesis 5b) at the end of the cruise 
than the beginning of the cruise.

Surprisingly little research has examined correlations 
between heart rate and perceptions of stress. The research 
that has been conducted in this area is conflicting. Some 
past studies have found a relationship between heart rate 
and perceptions of stress (Dishman et al. 2000; Föhr et al. 
2015), whereas others have found no relationship (Sneed 
et al. 2001). Further, heart rate variability (HRV) has been 
shown to be somewhat correlated, but this relationship is 
individual and situationally dependent (Lombardi and 
Vick 2019). Because of the conflicting prior results, it was 
postulated:

Hypothesis 5: Perceived stress will not be significantly 
correlated with observed stress.

CATS also proposes that situational factors will have varying 
effects on stress appraisals (perceived stress) and stress 
responses (observed stress; Ursin and Eriksen 2004). 
Situational factors most likely to affect stress are those that 
alter a situation from what is expected (Reme, Erikson, and 
Ursin 2008). To determine which situational factors were 
most likely to affect participants, the researchers reviewed 
the literature related to leisure activities and discussed with 
cruise management the factors which might cause deviance 
from cruisers’ expectations. This exploratory process led the 
researchers to hypotheses 6–10.

Since the participants were extremely likely to be con-
suming alcohol during their cruise, and that alcohol has con-
sistently been found to have an effect on stress levels (Sayette 
1993), it is proposed:

Hypothesis 6: The more intoxicated individuals perceive 
they are, the higher their perceived (hypothesis 6a) and 
observed stress (hypothesis 6b).

Also, cruising has long been associated with long lines and 
crowding, and crowding has consistently been found to 
affect leisure/touristic experiences (Kim, Lee, and Sirgy 
2016); therefore it is posited:
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Hypothesis 7: The more crowded individuals feel on a 
cruise, the higher their perceived (hypothesis 7a) and 
observed stress (hypothesis 7b).

Further, while cruising is typically a leisure experience, the 
participants were partaking in a study abroad (e.g., work) 
and that detachment from work has been found to relieve 
stress (Chen, Petrick, and Shahvali 2016); it is hence 
hypothesized:

Hypothesis 8: The more leisurelike (compared to work-
like) activities are perceived to be, the lower the effects on 
perceived (hypothesis 8a) and observed stress (hypothesis 
8b).

Excitement has also been found to be a key motivation for 
cruising (Hung and Petrick 2011) and to be highly correlated 
to travel stress (De Vos et al. 2013); hence it is postulated:

Hypothesis 9: The more exciting activities are perceived 
to be, the higher the perceived (hypothesis 9a) and 
observed stress (hypothesis 9b).

Also, novelty has consistently been found to be a primary 
motive of cruising (Hung and Petrick 2011) and to be an 
important aspect of travel experiences (Bello and Etzel 
1985); therefore it is postulated:

Hypothesis 10: The more novel activities are perceived to 
be, the higher the perceived (hypothesis 10a) and observed 
stress (hypothesis 10b).

Ewert, Davidson, and Chang (2016), found that anticipation 
of stress has greater effect on the stress of participants than 
either during or after participation. It is therefore postulated:

Hypothesis 11: Both perceived (hypothesis 11a) and 
observed stress (hypothesis 11b) will be higher before 
starting a cruise, than during.

Research has also suggested that the longer vacations are, the 
more that both perceived and observed stress are reduced 
(Chen, Huang, and Petrick 2016). Thus, it was postulated:

Hypothesis 12: Both perceived (hypothesis 12a) and 
observed stress (hypothesis 12b) would be lower at the 
end of the cruise, than the beginning.

Methodology

This study collected information from 17 students who took 
part in a cruise vacation on a large commercial cruise line for 
7 days (12 female, 5 male; mean age = 21.2 years, SD = .83 
years) in August 2018. All of the students were participating 
in a study abroad course with the vast majority studying 

tourism management, and 14 had never cruised before. The 
cruise was scheduled to depart from Galveston, TX, fol-
lowed by two days at sea; stops at Roatan, Honduras, and 
Cozumel (Mexico); a day at sea; and return to Galveston. 
Students’ resting HR was taken at a meeting prior to the 
cruise and ranged from 80 to 92 beats per minute with an 
average of 86.7 and standard deviation of 4.5. Since HRs 
were within two standard deviations from the mean, it was 
postulated that no differences existed between students prior 
to the cruise. Further, all students were required to complete 
a medical form prior to cruising, and none had any condi-
tions suggesting prior heart disease.

The students kept a diary of their activities (hourly) and 
wore a heart rate sensor during the cruise. Hence, there were 
2,856 potential points of data (17 students × 7 days × 24 
hours per day) for just the diaries. Thus, while the sample of 
respondents was small, the amount of data collected was 
somewhat large. Prior to the cruise, participants were given a 
heart rate monitor, and given explicit information on how to 
use the monitor as well as how to record their activities in a 
daily diary. The heart rate sensor was a Motorola Moto 360 
Sport smartwatch with a custom tool designed to monitor 
and document their heart rate continuously. While movement 
data was also recorded using accelerometer and gyroscope 
sensors, this report only documents the analysis using the 
heart rate data.

Data Collection and Analysis

During the course of the cruise, the participants recorded 
their activities and perceived stress level for every hour of 
the day (24 entries per day) in their diaries. The students 
were advised to record their diary data after each hour if pos-
sible, and at a minimum to complete diary information after 
lunch and dinner each day, and prior to going to sleep. 
Potential stressors included in the diary were generated based 
on CATS and a thorough review of the literature. The resul-
tant variables included the effect of strangers (Smith 2012), 
perceived crowding (Gramann 1982), alcohol (Arkwright 
et al. 1982), excitement (Reisinger and Mavondo 2005), per-
ceived leisure versus work (Cassidy 1996), novelty 
(Gustafson 2014), as well as a subjective measure of per-
ceived stress. An example of a diary with fictitious input is 
shown in Figure 2.

The questions to measure each variable were developed, 
based on the literature, by a former cruise director who also 
has a PhD in tourism marketing. The items were purpose-
fully made for ease of response, including single-item 
scales to help respondents complete their 24-hour diaries. 
While multi-item scales would have increased the reliabil-
ity of the results, it was believed they would have been too 
taxing on the respondents who needed to record a score for 
each variable in every waking hour. The questions were 
subsequently reviewed by three persons with extensive 
knowledge of the content area for validity. Two of the 
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 1 11 Attended pre-cruise meeting and got the watch. 1 23 1 5 10 10 8 10

 1 12 Rode bus to port, checked in luggage and changed roommates. 1 4 1 10 10 10 10 10

 1 13 Explored ship, bought lanyard and looked for drinks. 2 1 1 10 10 9 10 10

 1 14 Hung out in room and set our stuff down. 2 1 1 0 10 5 10 10

 1 15 Completed a safety drill with everyone onboard and then went back to room to 
change for the pool.

2 200 1 10 8 9 1 10

 1 16 Arrived at the pool, got a drink, did a dance in front of everyone, then layed out 
by the pool.

4 100 1 10 10 1 10 10

 1 17 Continued to layout at the pool. 4 25 1 10 10 1 10 10

Figure 2. Example of participant diary.

reviewers were doctoral students and the other a PhD, all in 
the area of tourism marketing. This process led to minor 
editing of two survey questions and a change in the response 
choices for alcohol use.

The effects of strangers were measured by asking respon-
dents to record a score denoting those around them from 1 
“all strangers” to 7 “all friends” as well as by asking how 
many total people were around them. Alcohol consumption 
was measured on a scale from 1 “totally sober,” 2 “slightly 
buzzed,” 3 “buzzed,” 4 “drunk,” and 5 “wasted.” Perceived 
crowding was assessed from 1 “not at all crowded” to 10 
“extremely crowded.” Similarly, excitement and perceived 
stress were measured from 1 “not at all” to 10 “extremely.” 
Leisure was measured from 1 “not at all leisure” to 10 “fully 
leisure” while novelty was assessed from 1 “not at all novel” 
to 10 “extremely novel.” Heart rate data was subsequently 
correlated with the diary data for analysis.

Guided by CATS, and in accordance with the above, this 
article analyzes the cruise travel experience to ascertain the 
effects of various vacation activities on individuals per-
ceived and observed (HR) stress. The study attempts to 
determine the relationship between heart rate (physiologi-
cal data) and self-reported values of the various stressors 
(psychological data). It is anticipated that results could 
inform recommendations to the cruise travel industry for 
modifying the cruise travel itinerary to provide more bene-
ficial travel experiences, and that individuals will be better 
equipped to understand the effects various travel activities 
have on their health.

Results

Prior to examining the hypotheses, researchers classified 
activities recorded in participant diaries into themes using 
principles of Critical Incident Technique (Migacz, Durko, 
and Petrick 2016). Two researchers separately reviewed each 
of the recorded activities and categorized them into resultant 
themes. The resultant placement of items into themes was 
then compared, resulting in an initial inter-judge agreement 
of 73.9% (2,061 of 2,790 correct). The two researchers then 
met to reach consensus on the themes to be used for the 
study. The researchers then recoded each of the items, using 
the same potential themes. This resulted in an inter-judge 
agreement of 97.1%. The remaining items of disagreement 
were then negotiated, until both judges agreed upon thematic 
placement for every item.

The final themes (n=12) for activities experienced by the 
respondents included (1) active activities (i.e., walking, par-
taking in a scavenger hunt), (2) administrative, (3) class-
room, (4) clubbing, (5) dining, (6) embarking, (7) contacting 
home, (8) lounging, (9) passive activities (i.e., watching a 
show), (10) personal time, (11) transportation, and (12) 
sleeping. While the students were sleeping, their HR moni-
tors were charging; thus, sleeping was not included in the 
hypotheses. Unique to this cruise, the Captain announced in 
the afternoon of the expected last cruise day that the ship 
would not be able to return to its home port as planned, due 
to a hurricane. This moment led to 10 of the participants call-
ing home, which is the activity themed as “contacting home.”
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The two researchers who separately categorized the 
themes also individually chose which of the 12 resultant 
activity themes would be declared “worry” (hypothesis 1), 
“passive vs. active” (hypothesis 2), “unique” (hypothesis 3), 
and “prior to cruise (hypothesis 10). The researchers had 
100% agreement and, for the purposes of the hypotheses, 
“calling home” was deemed to be an event that would cause 
worry (hypothesis 1). To further confirm “most unique,” 
respondents were asked in a follow-up Qualtrics survey, “Of 
the following activities you participated in during your 
cruise, which was the MOST unique?” The respondents con-
firmed the researchers’ classification as the majority (n = 11) 
stated “embarkation” was the most unique. It needs to be 
noted that with just a sample size of 10, results related to 
“calling home” have very little statistical power. Hence the 
findings related to “calling home” are included, but general-
ization beyond the current results may be limited.

Further, active activities and clubbing were deemed 
“active” while lounging and passive activities were deemed 
“passive” (hypothesis 2); embarkation was deemed a 
“unique” event (hypothesis 3); and transportation to cruise 
and embarkation were deemed to be activities prior to the 
cruise (hypothesis 10). These declarations were checked by a 
third researcher, who was also in 100% agreement.

MANOVA with post hoc Tukey’s t tests were used to 
examine hypotheses 1, 2, 3, and 10. For all analysis, p <.05 

was deemed significant. Results of the MANOVA proce-
dures revealed that different types of activities resulted in 
significant (p < .05) differences in both perceived and 
observed (HR) stress (see Table 1).

It was postulated in hypothesis 1 that events likely to 
cause “worry” would have a greater effect on both perceived 
and observed stress. Post hoc Tukey’s t-tests revealed that 
contacting home was found to have both moderate perceived 
stress (mean = 2.50) and observed stress (mean = 86.9). 
This was believed to have happened as calling their parents 
likely calmed the nerves of the students over the duration of 
the hour this activity took place. Looking at the data per 
minute, the students’ HRs dropped significantly (p < .05) 
from when they were notified they would not be going home 
to when the next hour ended (Figure 3). This finding also 
likely should not be generalized because of the extremely 
small number of data points assessed (n = 10), though the 
per-minute data has some validity. Hence, hypotheses 1a 
and 1b was rejected.

Hypothesis 3 proposed that unique activities (embarka-
tion) would have both greater perceptions of and observed 
stress on the respondents. It was found that embarkation had 
the second highest observed (mean = 93.6) and perceived 
(mean = 4.48) stress (administrative activities had the high-
est perceived and observed stress). The mean for perceived 
stress was significantly (p < .05) higher than all activities 

Figure 3. Heart rate immediately after cruise was extended.
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other than “active” and “administrative,” and the mean for 
observed stress was significantly (p < .05) higher than 
“lounging.” Thus, hypotheses 3a and 3b were accepted.

It was proposed in hypothesis 2 that respondents’ per-
ceived stress would be more highly correlated to their 
observed stress in passive experiences when compared to 
active activities. As discussed above, passive activities and 
lounging were deemed “passive” and active activities and 
clubbing were deemed “active.” Extremely low correlations 
were found between the perceived and observed stress for all 
four activities. The bivariate correlations were all not signifi-
cant (p > .05) and were lounging (.02), passive activities 
(–.16), active activities (.08), and clubbing (.19). Hence, 
hypotheses 2a and 2b were rejected.

It was further postulated in hypothesis 5 that perceived 
stress (for all activities) would not be significantly correlated 
with observed stress. It was found that the relationship 
between perceived and observed stress was not significant  
(r = .05, p > .05). A graph showing the averages by activity 
type for perceived and observed stress is shown in Figure 4. 
The figure reveals that stress fluctuated quite similarly 
between activities, suggesting a relationship. These findings 
are similar to Lombardi and Vick (2019), who found the rela-
tionship between HRV and perceived stress to be individu-
ally and situationally dependent.

The largest exception, and likely why the findings were 
not significant, was clubbing, and the only other large excep-
tion was passive entertainment. The data suggest that stu-
dents felt less stressed while “clubbing” and experiencing 
“passive entertainment” than their HR would suggest. This 
could be due to the students doing two of the activities that 
they likely enjoyed the most, and the perceptions of pleasure 
reduced their perceptions of stress. This is similar to McCraty 
et al. (1998) who found that positive emotions can reduce 
HR and have positive physiological effects. Further, these 

findings might help explain why past research has had con-
flicting results when examining the relationships between 
heart rate and perceptions of stress (Dishman et al. 2000; 
Hewett et al. 2011). Thus, since the overall correlation was 
not significant, hypothesis 5 was accepted.

Hypothesis 4 argued that repeated activities would have 
less observed and perceived stress over the duration of the 
cruise. Activities that had at least 100 data points, and were 
repeated over the course of the cruise, included active activi-
ties, class activities, clubbing, dining, lounging, passive 
entertainment, personal time, and transportation to/from 
shore visits. Analysis (Pearson’s r correlation) of the repeti-
tive activities over the duration of the cruise revealed that the 
only activity that showed a significant (p > .05) decrease in 
perceived stress as it was repeated during the cruise was 
transportation to and from port visits (r = −0.394, p < .001). 
Thus, hypothesis 4a was accepted for “transportation” but 
rejected for all other repeated activities. None of the activi-
ties showed a significant (p < .05) decrease in observed 
stress as they were repeated during the cruise. Thus, hypoth-
esis 4b was rejected. This result is believed to have occurred 
as transportation was likely the most unique activity to the 
situation the students were in. It is unlikely that the partici-
pants have similar transportation experiences (i.e., tenders, 
lack of air-conditioned cabs, driving on left side of the road, 
etc.) in their daily lives, while the other activities are likely 
more routinized at home.

To analyze the effect of situational factors on perceived 
and observed stress, a regression analysis was performed 
with perceived stress and observed stress as the dependent 
variables and alcohol consumption (hypothesis 6), crowded-
ness (hypothesis 7), leisure (hypothesis 8), excitement 
(hypothesis 9), and novelty (hypothesis 10) as the indepen-
dent variables. Table 2 illustrates the results of the regression 
analysis for each of the situational factors.

Table 1. MANOVA/ANOVA of Activity Type.

Activity n
Perceived Stress,

Mean
Observed Stress,

Mean

Lounging 174 1.86a 81.8a

Passive activities 107 2.21a, b 87.8a, b

Classroom 64 2.23a, b 87.9a, b

Personal time 151 2.24a, b 84.2a

Clubbing 69 2.26a, b 89.8a, b

Dining 222 2.29a, b 87.0a, b

Contacting home 10 2.50a, b 86.9a, b

Active 61 2.70a, b 86.8a, b

Transportation 66 3.95b, c 88.2a, b

Embarking 21 4.48c 93.6b

Administrative 18 5.50c 95.6b

F value 8.681 5.496
p value <.001 <.001

Note: For analysis of variance (ANOVA), df = 10; multivariate analysis of variance (MANOVA): Wilks’s lambda = 0.868, F value = 6.95, and p < .001.
Activites with different letters represent significant (p < .05) differences in Tukey’s t-tests.
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The perceived stress model (F = 68.9, 5 df) was signifi-
cant (p < .001) and explained 17.7% of the variance in per-
ceived stress. It was revealed that leisure (b = −3.17), 
crowdedness (b = 0.244), novelty (b = 0.122) and alcohol  
(b = −0.122) all were significantly (p < .001) predicted per-
ceptions of stress. Thus, as expected, as perceptions of 
crowdedness and novelty increased, so did perceptions of 
stress. Further, also as expected, as perceptions of leisure and 
alcohol consumption increased, perceptions of stress 
decreased. Excitement was not found to be a good predictor 
of perceptions of stress. Hence hypotheses 6a, 7a, 8a, and 
10a were accepted and hypothesis 9a was rejected.

The observed stress model (F = 2.33, 5 df) was also sig-
nificant (p < .05) but explained just 1.2% of the variance in 
observed stress. It was found that only excitement (b = 0.08) 
was significant (p < .05), and as expected, as the students 

perceived situations to be more exciting, HR/stress increased. 
Thus, hypothesis 9b was accepted, while hypotheses 6b, 7b, 
8b, and 10b were rejected. This result is unique, as excite-
ment was the only variable not significant (p > .05) when 
predicting perceived stress. Combined, this result suggest 
that the situational factors that influence perceptions of stress 
and observed stress are quite different.

Hypothesis 11 suggested that both perceived and observed 
stress would be higher before the start of the cruise than dur-
ing the cruise. Independent t-tests revealed that both partici-
pants’ perceived (t = 8.5, 1,620 df, p < .001) and observed 
stress (t = 5.9, 1,528 df; p < .001) were significantly higher 
before the cruise started (prior to 4 p.m. on day 1) then after 
it started (after 4 p.m. on day 1). It was found that the mean 
for perceived stress went from 4.32 before the cruise, to 2.23 
after and that participants’ average HR was 92.0 before the 
cruise started, and was 82.5 after it started. Hence, pre-cruise 

Table 2. Situational Factors Prediction of Perceived and Observed Stress.

Perceived Stress Observed Stress

Situational Factor Beta p Value Correlation Factor p Value

Alcohol Consumption −0.122 <.001 −0.030 >.05
Crowdedness 0.244 <.001 .055 >.05
Leisure −3.17 <.001 −.044 >.05
Excitement 0.030 >.05 0.084 <.05
Novelty 0.122 <.001 −.018 >.05

Figure 4. Relationships between Perceived and Observed Stress.
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stress was higher before the cruise started than after. It should 
be noted that participants did not handle any of their luggage 
prior to the cruise and went directly from an air-conditioned 
bus to the air-conditioned terminal to embark the ship.

The final hypothesis (hypothesis 12) proposed that both 
perceived and observed stress would be reduced during the 
duration of the cruise; this was analyzed with MANOVA and 
Tukey’s post hoc t-tests. Results of the MANOVA proce-
dures revealed that both perceived and observed (HR) stress 
was significantly different, during the duration of the cruise 
(see Table 3).

For perceived stress, day 1 (mean = 3.3) had a signifi-
cantly (p < .05) higher perceived stress rate than days 2 
(mean = 2.1), 3 (mean = 1.7), 5 (mean = 2.3), and 6 (mean 
= 2.3). It was further found that day 7 (mean = 3.2) had the 
second highest level of perceived stress, and that stress was 
significantly higher than days 2 and 3. With the impending 
weather, and the known potential of not being able to get 
home when expected, it makes sense that day 7’s and 6’s 
perceptions of stress were elevated. Hence, hypothesis 13a 
was partially accepted.

Similarly, it was found that day 1 (mean = 91.1) had a 
significantly (p < .05) higher observed stress rate than days 
2 (mean = 86.2), 3 (mean = 86.1), 4 (mean = 82.3), and 6 
(mean = 84.2). It was found that day 4 (a day in Roatan, 
Honduras) had the lowest observed HR, followed by day 6 
(final day at sea). This is potentially because the majority of 
students had a peaceful beach day in Honduras, and lounged 
much of day 6. Therefore, hypothesis 13b was also partially 
accepted.

Conclusion and Discussion

Despite the exploratory nature of this study, to our knowl-
edge, this is the first study investigating the difference 
between perceived and observed stress in the context of 
travel and therefore the findings have important implications 
for both theory and practice. Theoretically, the results sug-
gest that CATS is an excellent conceptual framework for 

understanding both perceived and observed stress of travel-
ers. As per the theory, it was found that stress stimuli (activi-
ties) had an effect on both perceived stress appraisals and 
physiological stress responses (HR). Additionally, situational 
variables (i.e., crowdedness, excitement, leisure, and nov-
elty), were found to be related to these effects.

Likely most importantly, it was found that even though 
perceptions of stress tended to linger for a little while, 
observed stress (HR) was found to return to normal, even 
after the most stressful of events on a vacation. Much like a 
marathon runner, who continually extends workout distances 
and efforts to increase their heart’s capacity to perform, the 
current results suggest that vacations can also strengthen our 
ability to handle stress. CATS calls this training and/or cop-
ing. The results also suggest that persons struggling with 
strain (i.e., helplessness or hopelessness) could greatly ben-
efit from taking a cruise or similar vacation. The overall, 
revised conceptual model can be seen in Figure 5.

The results also offer specific guidance to cruise manage-
ment and to travelers making decisions about their activities 
when they travel. Results revealed that activities that cause 
“worry” can have significant effects on perceived stress. Yet, 
even students who were told they would not be able to return 
home when expected were able to cope and avoid strain. This 
is likely due to being consoled by family and their peers. The 
cruise line offered free Wi-Fi to all passengers so that they 
could easily contact home to discuss what was going on. The 
current results suggest that this would be a good policy for 
cruise lines to execute in similar situations.

It was also found that unique experiences (in particular 
embarkation) had a greater effect on stress and that the stress 
created by activities diminished the more times the cruisers 
participated in them. This suggests that for first-time cruisers 
in particular, the process of getting on board is potentially the 
most stressful occurrence of the week. Since stress that 
occurs for a short period of time and with coping can be posi-
tive, this finding suggests the importance of onboarding pas-
sengers as quickly as possible and, for passengers who are 
stressed, to participate in relaxing/calming activities as soon 

Table 3. MANOVA/ANOVA By Day.

n
Perceived Stress,

Mean
Observed Stress,

Mean

Day 3 158 1.72a 86.1a, b

Day 2 195 2.05a, 86.1a, b

Day 5 103 2.29a, b 88.1b, c

Day 6 103 2.34a, b 84.2a, b

Day 4 152 2.57a, b, c 82.3a,

Day 7 100 3.16b, c 86.6a, b, c

Day 1 152 3.26b, c 91.1c

F value 7.74 7.24
p value <.001 <.001

Note: For analysis of variance (ANOVA), df = 6; multivariate analysis of variance (MANOVA): Wilks’s lambda = 0.913, F value = 7.4, and p < .001
Days with different letters, represent significant (p. < .05) differences in Tukey’s t-tests.
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as they are on board. Examples of these types of activities 
would include having spa treatments as well as quiet areas to 
rest/lounge/eat available as soon as passengers board.

Results also revealed that different situations (i.e., 
crowded, work-related, exciting, and novel), can signifi-
cantly increase passengers’ perceived stress. Crowdedness is 
likely to occur in show lounges, at dinner, and around pool 
areas, while work situations are likely caused by passengers 
trying to stay in contact with work from home. Further, excit-
ing and novel experiences will likely be interpreted very dif-
ferently by different cruisers. Since CATS suggests that 
stress which is quickly coped with is positive, cruise man-
agement should be aware of these types of situations on 
board their ships, and to make sure the duration is not too 
long (i.e., more than an hour), with stress reducing activities 
offered immediately thereafter.

It was further found that stress levels were highest prior 
to the start of the cruise, and that both perceived and 
observed stress fluctuated by day of the week. Chen, 
Huang, and Petrick (2016) suggested that the longer a 
vacation is, the less stressed visitors will be. This could 
have been the case in the current study, had the respon-
dents not been near a hurricane during the final two days of 
the cruise. It is possible that being on vacation minimized 
the stress of the situation, but it is not known. Future 
research should examine the effects of the same stressful 
events experienced between people on vacation and those 
in their normal environments.

Finally, this study found that perceived stress and physi-
ological responses, as measured by HR, are not strongly cor-
related. This is in line with the majority of previous research 
that has found generally weak association between the two 
constructs (Cohen et al. 2000; Hansen, Johnsen, and Thayer 
2003; Schlotz et al. 2008). In fact, studies have shown an 
inverse association between heart rate responsiveness and 
subsequent appraisal of stress (Oldehinkel et al. 2011). 
Despite such weak correlation, our study showed several 
similar trends for perceived stress and HR for several activi-
ties (Figure 4). For example, both observed HR and  
perceived stress were highest for administrative and embar-
kation and lowest for lounging. Given recent evidence sug-
gesting the complementary nature of objective and subjective 
metrics (Föhr et al. 2015), there is hence believed to be 
value in measuring both regardless of poor correlations. 
However, future studies should examine activities in isola-
tion to investigate the underlying causes for such trends and 
other discrepancies.

In our study we used HR (beats per minute) because of its 
practical advantages (e.g., ease of data collection using com-
mercial-of-the-shelf [COTS] smartwatches). However, more 
robust metrics such as heart rate variability (HRV) in combi-
nation with self-reports have shown promise to provide com-
plementary and confirmatory data (Föhr et al. 2015; Schubert 
et al. 2009). While HRV sensors are generally more expen-
sive, require special sensors, and are not used in COTS wear-
able devices, their efficacy in detecting stress (along with 

Figure 5. Final conceptual model.



12 Journal of Travel Research 00(0)

self-report measures) should be investigated in the travel 
domain. Other less practical but effective objective stress 
detection metrics such as cortisol levels (Meland et al. 2015; 
Wolkow et al. 2016), skin conductance (Krantz, Glass, and 
Snyder 1974), and skin temperature (Melin et al. 1999), 
while not be suitable for continuous monitoring in field stud-
ies, may be included in complex study designs that involve 
periodic measurements.

Heart rates that are deemed “normal” typically range from 
60 to 100 beats per minute, while heart rates between 50 and 
70 have been argued to be ideal (Shmerling 2017). While HR 
has been suggested to be an excellent indicator of actual 
stress in a multitude of different settings (Jones et al. 2015; 
Rieger et al. 2014), there are multiple factors unrelated to 
stress that could elevate HR. In particular, active activities 
and clubbing could have elevated respondents’ HR regard-
less of stress due to the involvement of physical activity 
(Shmerling 2017). In order to minimize this effect, students 
were asked not to wear their watches while working out, but 
almost certainly other activities had false elevations in HR. 
Future research should also incorporate accelerometer and 
gyroscope data to better understand what is causing changes 
in heart rate. Heart rate can also be elevated by being ner-
vous, using a stimulant (i.e., coffee), being pregnant, or poor 
physical fitness (Shmerling 2017). Future research should try 
to control for these and other factors.

The current study was limited by only using a student 
sample, for one cruise, at one time. Future research should 
expand the sample to general passengers, and examine if dif-
ferences exist between cruise lines, or time of year sailed. 
The study was further limited by using an aggregate average 
of HR over an hour, instead of utilizing HR data per second/
minute. Future studies should examine these effects and also 
look at including measures of cortisol, which has also been 
suggested by CATS researchers as an effective way to exam-
ine stress.

Further, this study consisted entirely of 17 young adults, 
with a median age of 21 years. Thus, future research should 
be extended to the general traveling public and have larger 
sample sizes to increase generalizability. Personal factors 
including gender, health, physical characteristics, and hered-
itary factors should also be controlled for. Further, the role of 
current health condition, and potential inherited conditions 
should be examined in future research.

It is also quite possible that since the participants were 
participating in a study abroad, which included classroom 
meetings, their experiences are not representative of typical 
cruise passengers. It is recommended that future studies 
examine differences in stress between passengers with dif-
ferent reasons for taking their cruise.

Additionally, as noted in the Data Collection and Analysis 
section, single-item scales were used for recording the sub-
jective ratings for the various stressors. Multiple-item scales 
would have increased reliability of the measures and should 

be considered for use in future research studies. The results 
of this study were also limited to the stressors chosen, and 
future research should consider other variables that could be 
measured. These might include travel party makeup, weather, 
satisfaction, and involvement.

The study was also limited by studying stress effects for 
just one week. As proposed by Brosschot and Thayer (1998), 
duration is key when examining outcomes of stress. It is thus 
suggested that future research examine the effects that travel 
has on stress for longer durations of time. Future research 
should also be conducted longitudinally so that stress can be 
examined from prior to travel decision making through post 
experience, to better understand how planning and time have 
an effect on stress gains made/lost during travel.

Further, the activities and experiences examined, for the 
most part, included very temporary activation and arousal. 
Brosschot, Pieper, and Thayer (2005) argued that sustained 
stress activation is necessary to threaten health, and that past 
research has failed to examine it. Future travel research 
should be conducted under more severe stressful situations, 
and should examine the post effects associated with it (i.e., 
coping, helplessness and hopelessness). These might include 
studies measuring the effects of extreme weather on vacation 
stress. The study was further limited by only utilizing an 
average HR per hour. Future research should examine HR in 
situ, immediately during activities, to more accurately assess 
the physiological stress of each activity.

Finally, future research should also examine the potential 
added stressors that COVID-19 might have on cruisers. In 
order to somewhat better understand pandemic effect, the 
current participants were asked the following, in a follow-up 
Qualtrics survey: “If you were faced with cruising this win-
ter (2020), in comparison to when we cruised together, how 
likely would you be to go, knowing that COVID-19 is now 
a part of the world’s environment” on a scale from 1 (I 
would be much less likely to cruise now), 2 (I would be 
somewhat less likely to cruise now), 3 (I would be just as 
likely to cruise now), 4 (I would be somewhat more likely to 
go on a cruise now), and 5 (I would be much more likely to 
cruise now). As a whole, the respondents (n = 16) were 
somewhat less likely to cruise now (mean = 2.5), with 10 
respondents being less likely to go, 3 as likely to go, and 3 
being more likely to go now.

A follow-up, open-ended question, asked respondents to 
state the main reason for their rating of the above. Some of 
the reasons participants stated they would be less likely to 
cruise in the future included potential for family members to 
get sick, not wanting to wear a mask, and too many people in 
a confined space. Reasons participants stated for being more 
likely to go included cleaning practices will likely be even 
better, lower prices, and first experience was so positive. 
Certainly future research will be necessary in order to better 
understand the long-term effects COVID-19 will have on 
cruisers, and on the cruise industry.
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