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Abstract
The effect of daily gratitude towards one’s parents on various subjective well-being measures
was investigated. Sixty native Japanese speakers were randomly assigned to one of three
experimental conditions (five listings of gratitude towards parents, five listings of daily
events, and no treatment) for a week. Results indicated that the parental gratitude group
significantly increased their life satisfaction and subjective happiness, and the daily events
listing group significantly increased their life satisfaction and empathy after the intervention.
Conscious recitation of gratitude towards one’s parents or daily events may induce positive

subjective well-being.
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In April 1935, Isoroku Yamamoto, a highly-respected Japanese Marshal Admiral
who would later become the commander-in-chief of the combined fleet during World War I,
addressed the pupils in the elementary school that he had graduated from many years earlier.
He stated that there are three major debts of gratitude in Japan. They are debts of gratitude
towards the emperor, one’s parents, and one’s teachers (Yamamoto, 2012). Culturally and
historically, Japanese emphasized the importance of gratitude towards their parents. In 710,
Empress Gensho indicated that the respect and thanks to one’s parents and ancestors (kou in
Japanese) has the top priority among a hundred good deeds of humans (Oohata, 1971). One
of the most well-known ethics textbooks for Japanese children in the 1800s says, “We have
debts of gratitude towards our parents that are as infinitely large as the size of the universe
and their love towards us has the same depth and width as the ocean” (Matsudaira, 1984, p.
19). After Japan became an open country to the West in modern times, the Emperor Meiji
declared the Imperial Rescript on Education in 1890 as a guiding principle of all the
educational institutions in Japan. The rescript mentioned the respect and gratitude towards
one’s parents first among all the virtues (Shintou, 1986). Of course, gratitude towards parents
is emphasized not only in Japan but also in other religions and cultures, such as Chinese
culture (xiao in Chinese), Judaism and Christianity (i.e., Ten Commandments), Islam, and
Buddhism. The chapter of “The Night Journey” (17:23) in the Koran said, “Show kindness to
your parents” (Dawood, 1990, p. 198). There is a Buddhist sutra that specifically teaches the
importance of respect and gratitude towards one’s parents (Matsubara, 2002). Thus, many
religions and cultures have claimed the virtue of gratitude towards one’s parents. As long as |
am aware of, no published studies to date have examined the relationship between gratitude
towards one’s own parents specifically and its possible positive consequence on
psychological well-being. McCullough, Emmons, and Tsang (2002) reported that grateful

people indicated higher levels of hope, life satisfaction, subjective happiness, empathy, and



optimism, and lower levels of depression and anxiety than their ungrateful counterparts. Yet,
their studied gratitude phenomenon included all types of gratitude. Since Emmons and
McCullough (2003) pioneered the use of gratitude-listing intervention strategies, many other
researchers have utilized similar interventions. Reviewing these intervention studies, Wood,
Froh, and Geraghty (2010) recommended including a no-treatment group in a

gratitude- listing intervention experiment in order to indicate a clear research question. The
present study utilized three groups in order to clarify whether a gratitude-listing intervention
is more effective than either listing of daily events or doing nothing. The present study
examined the effects of keeping a daily gratitude journal for a week towards one’s parents
regarding psychological well-being variables (i.e., gratitude, hope, life satisfaction, subjective
happiness, empathy, optimism, depression, and anxiety) among three different groups (five
listings of gratitude towards parents, five listings of daily events, and no treatment). |
hypothesized that the parental gratitude group would significantly increase their hope, life
satisfaction, optimism, empathy, and subjective happiness and significantly decrease their

depression and anxiety scores after the intervention.

Method
Participants
A total of 60 participants comprised of 14 male students (23.3%) and 46 female
students (76.7%) took part in the study at a liberal arts college in Miyazaki, Japan. They were
all native Japanese speakers. Participants’ mean age was 18.8 (SD age =1.1, age range:

18-22).



Materials

Gratitude. The GQ in Japanese (GQJ) was made from the original Gratitude
Questionnaire (McCullough, Emmons, & Tsang, 2002) by Kobayashi (2013). Although there
were six items and each was rated from 1 (strongly disagree) to 7 (strongly agree) in a
Likert-type scale in the GQ, it was recommended that the sixth item be omitted from the GQJ
due to its extremely low factor loading. GQJ also demonstrated satisfactory internal
consistency (o.=.70) and sound construct validity in a Japanese undergraduate sample
(Kobayashi, 2013).

Life Satisfaction. Sumino (1994) made a Japanese version from an original
Satisfaction With Life Scale (Diener, Emmons, Larsen, & Griffin, 1985). The Japanese
Satisfaction With Life Scale (JSWLS) had five items that were supposed to measure
cognitive aspects of subjective well-being, and each item was rated from 1 (strongly
disagree) to 7 (strongly agree) in a Likert-type scale. Sumino tested its psychometric
properties in five different studies with Japanese samples. JSWLS demonstrated appropriate
factor loadings, satisfactory levels of construct validity, internal consistency (o =.84), and a
test-retest correlation coefficient of .80 with a 4-week interval. JSWLS also exhibited
satisfactory internal consistency (a =.83) and sound construct validity in a Japanese
undergraduate sample (Kobayashi, 2013).

Hope. Shinohara and Katsumata (2000, 2001) translated the Hope Scale (Snyder, et
al., 1991) that contains eight items to measure two dimensions of hope: agency and passways,
and the four remaining items to be fillers. Four agency items in the scale were supposed to
measure one’s estimated ability to accomplish one’s goals and the other four passways items
were supposed to measure one’s estimated ability to make plans for achieving the goals. Each
item was rated from 1 (definitely false) to 4 (definitely true) in a Likert-type scale. Shinohara

and Katsumata (2000, 2001) demonstrated that their Hope Scale in Japanese indicated two



latent factors from factor analysis and acceptable reliability and validity. The Hope Scale in
Japanese also exhibited satisfactory internal consistency (o= .68 for passways & a.=.77 for
agency) and sound construct validity in a Japanese undergraduate sample (Kobayashi, 2013).

Depression and Anxiety. Fukui (1997) created the Depression and Anxiety Mood
Scale (DAMS) that consists of nine adjectives to assess an individual’s current depressive
and anxious moods. Each item was rated from 1 (does not apply to me at all) to 7 (applies to
me extremely well) in a Likert-type scale. From the results of three different studies with
1,452 college-aged Japanese participants, DAMS demonstrated high convergent and
discriminant validity and test-retest reliability (Fukui, 1997).

Subjective Happiness. Shimai, Ootake, Utsuki, Ikemi, and Lyubomirsky (2004)
developed a Japanese Subjective Happiness Scale (JSHS). There were four items and each
was rated as a 7-point Likert-type scale in the JSHS. From the data of 364 Japanese
undergraduate students, JSHS demonstrated appropriate levels of reliability and construct
validity. In addition, JSHS also evidenced satisfactory internal consistency (o =.81) and
construct validity in a Japanese undergraduate sample (Kobayashi, 2013).

Empathy. Tobari (2003) created the multidimensional empathy scale for Japanese
that contains 30 items. It consisted of four subscales: empathic concern, personal distress,
fantasy, and cognitive empathy. Each item was rated from 1 (does not apply to me at all) to 5
(applies to me extremely well) in a Likert-type scale. Each scale exhibited satisfactory
internal consistency and significant correlations with other empathy scales and scales of
prosocial behavior. For the present study, participants responded only to the Empathic
Concern subscale that contains 13 items with adequate internal consistency (o = .86).

Optimism. Sakamoto and Tanaka (2002) developed a Japanese version from an
original Life Orientation Test-Revised (Scheier, Carver, & Bridges, 1994) and tested its

psychometric properties using 668 Japanese undergraduate students. Each item on the



Japanese Life Orientation Test-Revised (JLOT-R) was rated from 1 (do not think so at all) to
5 (strongly think so) in a Likert-type scale. There were four filler items in the total of ten
items. JLOT-R exhibited a coefficient alpha of .62 and a test-retest correlation coefficient

of .84 with a 3-week interval. Although the JLOT-R indicated low Cronbach’s alpha
coefficients, it demonstrated sound construct validity (Hashimoto & Koyasu, 2011; Kawahito
& Otsuka, 2010). Recently, the JLOT-R exhibited better internal consistency (o =.69) and

appropriate construct validity in a Japanese undergraduate sample (Kobayashi, 2013).

Procedure

After obtaining the institutional review board’s approval, | invited undergraduate
students by e-mail to participate in the research. Interested students came to my office and
read an informed consent form that explained the study itself, their rights, and that 1,000 yen
(approximately US$10 in April 2013) would be given as an appreciation of research
participation. Those agreeing to participate signed on the informed consent form and were
randomly assigned to Group 1 (20 students), who wrote five things for which they were
grateful toward their parents every day for a week, or to Group 2 (20 students), who wrote
every day five things that happened (or they did) in their life on that day for a week, or to
Group 3 (20 students), who did nothing for a week. First, all the participants anonymously
answered the surveys of (a) gratitude, (b) life satisfaction, (c) hope, (d) depression and
anxiety, (e) happiness, (f) empathy, and (g) optimism. Then, notebooks were given to all the
participants of Groups 1 and 2 and they started writing their daily journal for seven days for
several minutes every night before going to bed. The participants in Group 3 did nothing
special during that time. In order to protect their privacy, they wrote their randomly assigned

identification number instead of writing their names or any other identifiable information on



their notebooks. A week later | collected their notebooks and all the participants of all groups

anonymously answered the same survey again. Then, | gave 1,000 yen to each of them.

Results

In order to check the validity of random assignment before the intervention, a
multivariate analysis of variance (MANOVA) on nine target variables (gratitude, life
satisfaction, hope-agency, hope-pathways, depression, anxiety, subjective happiness,
empathy, and optimism) was conducted by group. There were no significant group
differences regarding these variables, F(18, 100) = 1.0, ns. Thus, all three groups
demonstrated equivalency regarding these target variables before intervention.

Next, a 2 (time: before and after intervention) X 3 (group: Groups 1, 2, and 3)
repeated measures MANOVA was conducted to test intervention effect on these nine target
variables. The results showed that there were significant differences among these three
groups on these variables, V =.518, F(18, 98) = 1.90, p < .05, np? =.26. Univariate tests also
revealed significant intervention effects on subjective happiness, F(2, 56) = 4.19, p < .05,
np?=.13, on empathy, F(2, 56) = 3.46, p < .05, np?=.11, and on life satisfaction, F(2, 56) =
5.91, p < .01, np2=.17.

Regarding subjective happiness, post-hoc tests (Bonferroni) revealed that Group 1,
who wrote five daily gratitude listings about their parents significantly increased their scores
after intervention (p <.05), as Figure 1 shows.

Regarding empathy, post-hoc tests (Bonferroni) revealed that Group 2, who wrote
five daily events significantly increased their scores after intervention (p <.05), as Figure 2
shows.

Regarding life satisfaction, post-hoc tests (Bonferroni) revealed that both Group 1

and 2 significantly increased their scores after intervention (ps <.05), as Figure 3 shows.



Regarding the other six variables (i.e., gratitude, hope-agency, hope-pathways,

depression, anxiety, and optimism), there were no significant intervention effects.

Discussion

Although | hypothesized that the parental gratitude group would significantly
increase their hope, life satisfaction, optimism, empathy, and subjective happiness and
significantly decrease their depression and anxiety scores after the intervention, | could only
detect such significant intervention effects on two variables among the nine. Throughout the
present study, only three variables among the nine indicated significant intervention effects.
The remaining six variables did not indicate any significant effects. Mayers (2013) stated that
dependent variables in MANOVA should exhibit some correlation, with positive .30 <r < .90
and negative -.40 <r < 0. Several correlations among these nine variables did not satisfy
these conditions. Thus, it appears that | chose too many dependent variables at the initial
research design stage. Future research in this line of investigation should utilize fewer
dependent variables in MANOVA.

However, the present study did obtain interesting results. First, only those who wrote
five daily gratitude listings about their parents significantly increased their subjective
happiness after a seven-day intervention; such a phenomenon did not appear in the other two
groups. This finding may be the first empirical support for the psychological benefits of
thanking our parents, even though many religions and cultures have taught the virtue of
gratitude towards one’s parents for centuries. Second, those who wrote five daily events
significantly increased their empathy after a seven-day intervention, but such a phenomenon
did not appear in other two groups. Maybe those who wrote five daily events gained insights
on the perspectives of others because they objectively described incidents as they had

happened. But those who wrote five daily gratitude listings about their parents focused on



their relationships with their parents and did not pay attention to other issues. Thus, their
empathy might not have changed. Third, both those who wrote five daily gratitude listings
about their parents and those who wrote five daily events significantly increased their life
satisfaction after a seven-day intervention but such a phenomenon did not appear in the no
treatment group. Maybe writing something daily to review one’s life is rewarding, and thus
increases one’s life satisfaction.

In conclusion, this study could empirically demonstrate that experiencing daily
gratitude towards one’s parents for a week increased subjective happiness, and future
research in this line of investigation should utilize more focused dependent variables in

MANOVA analyses.
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Figure 1. The bar graphs show mean increase of subjective happiness after intervention as a
function of group. Error bars indicate standard errors of the means. The asterisk indicates a

significant increase after intervention (p <.05).
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Figure 2. The bar graphs show mean increase of empathy after intervention as a function of
group. Error bars indicate standard errors of the means. The asterisk indicates a significant

increase after intervention (p <.05).
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Abstract

Plastic in the ocean is an environmental issue that has been gaining
attention in recent years. It not only affects marine habitats, but
ingestion or entanglement can also kill marine life. The final
destination of plastic waste is not yet known, but some researchers
believe that such debris may be entering our food chain as plastic
molecules are broken down and absorbed by marine life. In this
study, we are going to discuss some of the effects that plastic in the
ocean may have on marine environment and how it may be entering
our food chain. Finally, we surveyed a local beach in order to verify
the ratio of plastic within the litter found on the shore and found out
that most of it was in fact plastic-related.

Keywords: plastic in the environment, ocean pollution, marine debris, sea life endangerment

Introduction

In 1997, Charles Moore discovered the Great Pacific Garbage Patch, which is composed of
marine debris in the North Pacific Ocean. Marine debris is characterized as garbage found in
the ocean or other large bodies of water (National Geographic 2014) that ultimately have been
washed away from land and ends up in ocean gyres, which have slow-moving centers that
collect plastic and other debris (Environmental Cleanup Coalition 2014). Greenpeace, in its
2006 report, and other researchers have been warning about how marine debris is hurting both
humans and marine life, affecting habitats, killing animals, and as we will later discuss,
possibly entering our own food chain.
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Habitat Pollution

Marine habitats today are greatly affected by human generated waste that is regularly found
floating in the ocean. The most commonly found waste is plastic. It has been discovered that
eighty-percent of plastic in the marine debris found in the ocean comes from land, through
beaches, streets and highways (Allsopp et al. 2006). Also, according to the Environmental
Health News “plastic buried deep in landfills can leach harmful chemicals that spread into
ground water” (Environmental Health News 2009), that ultimately flow out to the ocean. This
plastic have been corrupting the marine animals’ habitats in terms of food ingestion, causing
them to mistakenly ingest the non-nutrient and toxic materials floating on the ocean or use it as
parts of their nests. Although the final destination of plastic debris is unknown, Song et al.
(2009) pointed to the fact that the low temperatures found in the oceans will reflect in slower
degradation. That idea leads us to infer that the length of time required for some plastic
products, such as plastic bottles and fishing line, to be completely broken down in the ocean is
longer than most human and animal life spans. What makes us think that, which such long
lifespan, pieces of plastic swallowed by a marine animals can return to the ocean after the dead
body of the animal has decomposed, continuing to pollute.

Habitat pollution problems do not end with direct impact to species, but also indirect.
Floating plastic waste can be used by invasive species as rafts for transportation into habitats
where they do not naturally exist (Mayell 2002). This causes the possibility of another species
colonizing other habitats and competing for the food available in the area. It shows that plastic

waste can change natural habitats of humans and animals over long periods of time.
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Marine Life Mortality

Particles of plastic and plastic nets play a great role in marine animal mortality and sea turtles
are an example of species that have been affected by plastic debris. In 1980 researchers have
found that 30% of sea turtles had swallowed plastic debris, but in 2012 50% of turtles were
found to have ingested it (Schuyler et al., 2014). This, according to the researchers, shows that
the amount of the debris in the ocean has been increasing. Once turtles see the plastic bags
floating in the ocean, they confuse it with food (e.g. jellyfish). Ingesting plastic may block
turtles’ stomachs and lead to death by starvation and malnutrition. In addition, there is already
evidence that toxic chemicals that are incorporated to plastic during manufacture, like
bisphenol-A (BPA) and phthalate, can be released to humans through plastic containers and
toys. Both chemicals have shown to affect marine life in different ways during laboratory

studies (Thompson et al. 2011).

Fig. 1 - A decaying plastic bag resembling a jellyfish - which happens to be one of sea turtles favorite food (By seegraswiese

(Own work) [CC-BY-SA-3.0 (http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons)
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Other materials that have plastic in their composition are also harmful to sea animals.
Among those, fishing nets are one of the most harmful products when thrown away in the
ocean or involuntarily lost by fishermen. Large marine animals such as turtles, seals, and
whales have been entangled in the nets (Laist et al. 1997). When an animal is trapped, the net
limit their movements, preventing them from catching food, escaping from their predators and
even resurfacing to breathe, causing death by drowning. Even if an animal succeeds in escaping
from the net, it could be injured leading to infection and eventual death (Poiner et al. 1996).

Not only fish, but also predatory birds can be entangled and dragged into the ocean
while they hunt for their food (Milj6, A. 2001). As oceans have currents, these discarded plastic
nets travel around the world and keep trapping the animals in what is called ghost net fishing.
In addition, the movement of the nets drag and tear coral reefs off from the ocean floor causing
loss of habitats for smaller marine animals and plants. Plastic debris is harming animals that

live both in and near the ocean.

Food Chain

It was previously believed that it took high temperatures and dozens of years for plastic to
break down, but studies have shown that plastic starts decomposing even in lower temperatures
within a year (Barry 2009; Andrady 1989), leaving toxic substances in the sea. The amount of
time a specific piece of plastic takes to completely decompose may vary according to size and
manufacture process, but it is important to notice that, as mentioned before, when plastic starts
to decompose it can leave toxic chemicals behind that will affect marine life in various ways. In
addition, plastic waste in the oceans absorb other chemicals from present in the ocean making

plastic in the ocean an actual toxic “sponge” (Teuten et al. 2009).
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Many marine animals, including seabirds, have been found to eat plastic, but now it is
known that they are consuming the chemicals from the dissolved plastic as well (Tanaka et al.
2013). These chemicals are known to cause cancer in humans, which raises questions as to
whether smaller animals will be more susceptible to their effects. Also, toxins such as mercury
can travel up the food chain and large fatty fish like tuna can have higher concentrations of it in
their body. In order to understand how plastic plays a role in the toxins moving up the food
chain, one study tested a Japanese fish called medaka by adding plastic to their diet (Rochman
et al. 2013). One group of fish ate normal fish food, another group’s diet consisted of 10%
“clean” plastic, and another group’s diet was made up of 10% “dirty” plastic that had been
floating in the San Diego Bay for several months. It was found that the fish that ingested plastic
absorbed the toxins through their stomachs and were more likely to have tumors or liver

problems.
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Fig. 2 - Pollution swan. (Licensed under Public domain via Wikimedia Commons,

http://commons.wikimedia.org/wiki/File:Pollution_swan.jpg)

Fig. 3 - Laysan albatross chick remains (Licensed under Public domain via Wikimedia Commons,

http://commons.wikimedia.org/wiki/File%3ALaysan_albatross_chick remains.jpg)

For some time, researchers had speculated about toxins being absorbed by fish (Derraik
2002; Katsanevakis 2010) but the medaka study confirmed what many had feared. There is
now a concern about humans consuming toxic fish, as it is impossible to know how much
plastic a certain fish has consumed. This is especially true in the United States where only a

small portion of imported fish are tested for contaminants (GAO 2012).

Effects in our Local Area
In 1986 a Texan and former member of the Ocean Conservancy organized a beach cleanup
along the Texan coast. This effort soon spread globally as Canada and Mexico held cleanups in

1989. This International Coastal Cleanup aims to centralize information about cleanups in a
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global scale, asking volunteers around the world to share their data. In 2014, 92 countries were
participating in the cleanup (Ocean Conservancy,2014) and their report (which contains data
from the cleanup performed September 20, 2013), shows that more than 5,592,490 kilograms
of garbage was collected over 20,783 kilometers of shore line. Unfortunately, due to time
constraints', we were unable to participate more actively in the International Coastal Cleanup,

but we were able to go to a local beach and collect data on the rubbish found on the shore.
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Fig. 4 - Location of Aoshima beach in Kyushu, Japan (left) and detailed view of the surveyed area (right)

" The International Coastal Cleanup is held every year on September 20. Our research deadline was set to July 15,
2014, what made impossible for us to organize an institution wide volunteer group.
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Fig. 5 - Bottle caps and beverage bottles were the most common items in the surveyed area

Data Collection

Our group went to Aoshima beach, located in Miyazaki, Japan (31.8050° N, 131.4757° E).
There, we used the same data form used by the Ocean Conservancy” to catalog all kinds of
rubbish we could find. Also, due to the fact that our data collection group counted with only 4

people, the total area covered by our group was restricted to around 48m?.

Plastic Non-plastic

Fig. 6 — Ratio of plastic and non-plastic rubbish found during data collection

2 hitp://www.oceanconservancy.org/our-work/international-coastal-cleanup/data-form.pdf, retrieved on June 13,
2014
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Bottles and bottle caps comprised most of the plastic rubbish found by our group
coming only after foam packaging. Most of the foam packaging found were food containers
used by Japanese people to store ready-to-eat meals. Looking at the non-plastic related rubbish,
we found an amazing quantity of fireworks material what lead us to think that most of the
rubbish found by our group didn’t come through sea currents but were probably brought and
disposed of by visitors to the beach.

Finally, looking at the ratio of plastic and non-plastic litter found by our group, 59.3%
of all rubbish cataloged was plastic or plastic related, which reflects Ocean Conservancy’
findings. In addition, it is safe to assume that, once the littler is washed away into the ocean, the

plastic will start its pollutant-cycle by killing direct or indirectly sea animals and birds.

Discussion and Future Directions

Though the immediate effects of pollution on marine life are evident, the long-term
consequences of plastic pollution are still unclear. Some researchers argue that there is a risk
that plastic will make a permanent imprint on our planet (Nuwer, 2014 & Corcoran et al. 2014),
leaving its traces for generations to come. Whether or not this happens, humanity is responsible
for taking care of the environment that it depends on. Just as it is a good practice to keep our
houses clean, taking care of the environment should not be a chore.

Some possible solutions have been proposed for the plastic problem. Recycling
definitely could be an effective solution because by reducing the possibility of plastics thrown
away we would be reducing the amount of debris in the oceans. Also, improving recycling
technology and making clear policies of how and why recycling is a vital activity to the public

can also be effective measures. Offering incentives for recycling could be another method of

39



encouraging more people to take care of the plastic. Another solution that has been proposed is
a method to clean up the plastic that is already in the ocean (The Ocean Cleanup 2014) .A
collection of floating barriers would trap debris as the ocean currents push under them. The
barriers are solid rather than nets, so marine life can swim around them without being caught. It
is understandable that such method would take a long time to show itself effective but
implementation of both would undeniably help to reduce the impact that plastic pollution in the
ocean have on marine life and, probably, on human life as well.

We hope we can organize an institution-wide activity in the near future and help
providing data to the Ocean Conservancy for the International Coastal Cleanup. We would also
like to raise people’s awareness as to how not only plastic, but garbage in general affects
marine life and our lives. This would hopefully encourage people to volunteer for cleanup

activities and raise awareness of plastic disposal methods in their local communities.
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