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Impact of climate change on mental health
Quantitative research

OBJECTIVE To examine the impact of weather and seasonality, as consequences
of climate change, on mental health. METHOD The main hypothesis is that
both weather and seasonality have significant effects on mental health. To
investigate this hypothesis, the study employed a quantitative analysis using
a questionnaire. The study investigated the impact of cold and hot weather
on mental health in Greece through a quantitative survey. A sample of 120
citizens completed a questionnaire focusing on their mental health once
during high temperatures and once during low temperatures. RESULTS Dur-
ing periods of high temperatures, respondents were more likely to report
feeling unmotivated, while levels of stress, depression, and anxiety remained
low. Additionally, they were more likely to agree that they had achieved the
important things they wanted in life and that their life satisfaction was above
average. Finally, the study found that participants exhibited statistically
significant differences in stress, anxiety, and life satisfaction levels between
the two temperature conditions. Specifically, they reported higher levels of
stress and anxiety during high temperatures and higher levels of life satis-
faction during low temperatures. CONCLUSIONS This study emphasized the
urgent need for global leaders to accelerate action to reduce greenhouse
gas emissions to avoid these unjust burdens on society while supporting
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communities to adapt.

Mental health disorders can lead to disability and mor-
bidity and have significant negative social, occupational,
personal, and economic consequences.’” Both mental ill-
ness and environmental degradation seem to be global
challenges nowadays and increasing research literature
occupies the link between these two.

Despite the recent augmentation in interest, a relative
deficiency of potent supporting data concerning the extent,
nature, and severity of mental health effects and aware-
ness of climate change remains. Itis important to mention
that strong emotional reactions and even anxiety can be
considered a rational reaction to events and not a pathol-
ogy. Supporting people to process the intense emotions
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and losses caused by climate change can help protect their
mental health and well-being. Specifically, evidence shows
that both individual and collective action on climate change
can support good mental health and reduce psychological
distress and stress related to it.?

Both climate change and mental health are linked to
social inequality. Available evidence points to a vicious cycle,
where initial inequality disproportionately affects disadvan-
taged groups, resulting in greater subsequent inequality.
Poor mental health is both a cause and consequence of
social inequalities, where people with poor mental health
are more likely to have insecure employment, and insecure
housing and experience stigma, discrimination, and social
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isolation, while people facing social inequalities stemming
from economic toughness, from racism and homophobia
or other injustices are at greater risk of mental illness.

Already fragile systems will become even more vulner-
able. Mental health services are already extremely extended
and cannot provide the care people need. It is estimated
that up to 50% of people with mental health disorders in
high-resource settings and up to 90% of those in low-re-
source settings receive no treatment at all.’ Rates of effective
coverage —good quality, accessible services that actually
work- are even lower. Therefore, decision-makers need to
be proactive in building resilience in mental health systems,
including those in low-resource settings, already at risk from
the effects of climate change, to continue providing care
during extreme weather events or other disasters related
to climate change and to respond to projected increases
in mental health burden. Developing and implementing
forceful evidence-based climate adaptation plans can
mitigate the risk of short- and long-term mental health
impacts, such as integrating community mental health
supportinto the first response to extreme weather events.?

The above highlights the importance of investigating
the link between the effects of climate change and mental
health, which is attempted in this research. In particular, the
main research question is to define not only the burden that
the effects of climate change pose on mental health, but
also the mental disorders that are generated consequently.

MATERIAL AND METHOD

In this study, the effect of cold and heat in the wider region
of Greece on citizens’ mental health was investigated. In more
detail, the stress, anxiety, depression, and satisfaction of a sample
of citizens were investigated both during high and during low
temperatures, in order to investigate any statistically significant
differences. Therefore, the research question was formulated as
follows:“Does cold and heat influence the mental health of citizens
in the wider area of Greece?".

To achieve the objectives of the research, a sample of 120
people was used in total. The sample consisted mainly of women
aged 31 to 45 years old. In addition, respondents more often
reported that they were owners of a master’s degree, married
without children, worked in the public sector, and lived in a city
or small town.

The research tool was a three-section questionnaire. The
first section investigates the demographic characteristics of the
sample through the use of seven closed-ended questions. More
specifically, the respondents’'gender, age, educational level, marital
status, the existence of children, work status, and area of residence
are investigated. The second section contains the DASS-214 tool
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through which the anxiety, depression, and stress experienced
by the participants are investigations via twenty-one Likert-type
questions, given on a four-point scale, from 1 (did not apply to
me at all), to 4 (applied to me very much or most of the time).
The third and last section includes the satisfaction with life scale
(Satisfaction with Life Scale-5)° which through five Likert-type
statements® studies the participants’ satisfaction with life. These
statements are given on a seven-point scale from 0 (strongly dis-
agree) to 6 (strongly agree). Likert-type statements are generally
particularly useful for quantifying qualitative phenomena. The
same questionnaire was administered both times, without any
change, to produce reliable results.

Respondents were approached in two phases; the first was
during summer, in the period from 22.7.2023 to 11.8.2023, and the
second was during winter, in the period from 5.1.2024 to 25.1.2024.

The data analysis was carried out using the Statistical Pack-
age for Social Sciences (SPSS), version 25.0 program, while the
Microsoft Excel program was also used as an aid. In more detail,
percentages, frequencies, means (M), and standard deviations
(SD) were calculated for the presentation of all variables of the
questionnaire. Additionally, the paired-sample t-test” was used, in
order to answer the research question. The above are presented
through appropriately formatted tables and graphics in the afore-
mentioned programs.

RESULTS

Regarding the first demographic results, it appeared
that 75.8% of the respondents were women and 24.2%
were men. In addition, 20% were up to 30 years old, 12.5%
were between 46 and 60 years old and 1.7% were over 60
years old. A total of 40.8% were owners of a Master’s degree,
29.2% were graduates of post-secondary education, 19.2%
were university: Higher or Technical Educational Institute,
9.2% were secondary education graduates and hardly 1.7%
were Philosophy Doctorate (PhD) owners. Concerning the
marital status of the respondents, 53.3% stated that they
were married and 46.7% were celibate, while 78.3% of them
stated that they did not have children, in contrast to 21.7%
who had at least one.

Regarding the employment status of the participants,
44.2% declared that they were civil servants and 24.2%
were private employees. Simultaneously, 17.5% were unem-
ployed, 12.5% were self-employed and 1.7% were retired.
As far as the residential area was concerned, 46.7% stated
that they lived in some city or small town, 45.8% in Athens,
Thessaloniki, or Patras, 5% in an island, and the remaining
2.5% reported that they lived in a village in Greece.

Continuing with the respondents’ depression, stress,
and anxiety scales during high temperatures, it appeared
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that they answered on a scale from 1 to 4 (1: Did not apply
to me at all; 2: Applied to me to a certain extent, or for a
shorttime; 3: Applied to me to a certain extent, or for along
time; 4: Applied to me very much, or most of the time) and
the higher the average, the more each statement applied
to the respondents. Results are shown in table 1.

Based on the respondents’ statements, three new
variables-scores were created, which examine their total
stress, anxiety, and depression. The three scores consist of
an average of seven statements each and their reliability is
acceptable with a value of 0.77 for stress, 0.82 for anxiety,
and 0.84 for depression according to Cronbach’s alpha
reliability test. The specific indicator studies the reliability
in groups of statements, while it is also used in the continu-
ation of the research. Therefore, the scores reliably include
information on the statements that make them up.? Ad-
ditionally, they accept values from 1 to 4 with an increase
in the mean being identified with an increase in the level
of stress, anxiety, and depression. In table 2, it is observed
that stress (M=1.4, s=0.45), depression (M=1.3, s=0.38) and
anxiety (M=1.2, s=0.52) level was low.

Table 1. Anxiety, depression and stress.
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In table 3, people’s life satisfaction during high tem-
peratures was explored. Responses accept values from 0
to 6 (0: Strongly disagree; 1: Disagree; 2: Slightly disagree;
3: Neither agree or disagree; 4: Slightly agree; 5: Agree;
6: Strongly agree) and the higher the average, the more
respondents agree with the given statement. It seems that
between answers “Agree a little” and “Agree”, with a ten-
dency towards the second one, they were ranked in terms
of having so far gotten the important things they wanted
in life (M=4.3, s=1.41). Furthermore, they partially agreed
that they were satisfied with their lives (M=4.3,s=1.31) and
that their living conditions were excellent (M=3.8, s=1.57).
At the same time, between neutrality and little agreement,
with a tendency towards the second one, they were about
to the fact that they would alternate nothing in their life if
they could (M=3.7, s=1.77) and that their life was close to
their ideal (M=3.6, s=1.59).

Additionally, from the average of the five variables
presented in table 3, a new variable score was created,
which studied the overall level of satisfaction with life. It is
observed that life satisfaction was above average. The five

Answers - statements

Mean during high Mean during low

temperatures temperatures
| could not calm myself down 1.4 (0.69) 1.4 (0.66)
My mouth felt dry 1.2 (0.49) 1.3(0.71)
| could not experience any positive emotion 1.5 (0.87) 1.4 (0.74)
| was having trouble breathing 1.2 (0.50) 1.4 (0.66)
I found it difficult to take the initiative to do some things 1.2(0.52) 1.4(0.76)
| tended to overreact to the situations | was faced with 1.3(0.75) 1.2(0.52)
| felt shaky 1.0 (0.21) 1.5(0.62)
| often feel nervous 1.4 (0.75) 1.3(0.48)
| worried about situations where | might panic and look foolish to others 1.3 (0.66) 1.2(0.42)
| felt | had nothing to look forward to 1.3(0.71) 1.1(0.22)
| found myself feeling annoyed 1.5(0.72) 1.2 (0.48)
It was hard for me to relax 1.5 (0.85) 1.1 (0.40)
| felt depressed and disappointed 1.2 (0.65) 1.2(0.42)
| could not stand anything that kept me from continuing what | was doing 1.2 (0.50) 1.2 (0.49)
| felt very close to panic 1.1 (0.55) 1.5(0.74)
Nothing could make me feel excited 1.6 (0.87) 1.3(0.49)
| felt like | was not worth much as a person 1.2(0.72) 1.3 (0.63)
| felt that | was quite irritable 1.5 (0.60) 1.2(0.53)
| could feel my heart beating without any previous physical exercise 1.4 (0.64) 1.4 (0.65)
| felt scared for no reason 1.2 (0.53) 1.3(0.58)
| felt that life had no meaning 1.2(0.71) 1.4 (0.60)
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Table 2. Total stress, anxiety and depression scores.

Mean during high Mean during low

temperatures temperatures
Stress 1.4 (0.45) 1.3(0.49)
Anxiety 1.2(0.38) 1.1(0.31)
Depression 1.3(0.52) 1.3(0.45)

Table 3. Satisfaction from life.

Answers - statements Mean during high Mean during low

temperatures temperatures
In most ways my life is close 3.6 (1.59) 3.9(1.57)
to my ideal
My living conditions are 3.8(1.57) 4.1(1.47)
excellent
| am satisfied with my life 43(1.31) 4.5(1.18)
So far I have gotten the 43(1.41) 45 (1.31)
important things | want
in life
If I could live my life over 3.7(1.77) 4.1 (1.63)

again, | would change
almost nothing

variables were also evaluated in terms of their reliability
with Cronbach’s alpha index, which turned out to be high,
with a value of 0.87.

The research continued with the investigation of the
symptoms of anxiety, depression, and stress experienced
by the participants during the cold temperatures. As previ-
ously mentioned, the variables accepted values from 1 to 4
(1: Did not apply to me at all; 2: Applied to me to a certain
extent, or for a short time; 3: Applied to me to a particular
degree, or for a long time; 4: Applied to me very much, or
most of the time) with an increase in the average, to be
identified with a greater strength of participants’statements.

As before, three new scores were generated which

Table 4. Paired samples test.
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indicate total stress, anxiety, and depression experienced
by the respondents during low temperatures. Each score
consists of the average of seven statements, which were
checked for their reliability with Cronbach’s alpha index
and were very high, as they had a value of 0.85 for stress,
0.85 for anxiety, and 0.86 for depression. This fact made it
definite that the scores reliably store the information of
the seven variables of which they are composed. Scores,
also, accept values from 1 to 4, with an increase in the
value being identified with an increase in stress, anxiety
or depression. In more detail, results showed that stress
level was unexpectedly low (M=1.3, s=0.49), followed by
depression level (M=1.3,s=0.45), and anxiety level appeared
to be even lower (M=1.1, s=0.31).

The present research studied respondents’satisfaction
with life during cold temperatures. Response values ranged
from O to 6 (0: Strongly disagree; 1: Disagree; 2: Slightly
disagree; 3: Neither agree nor disagree; 4: Slightly agree;
5: Agree, 6: Strongly agree) with increasing of the mean,
lead to an increase in agreement. It seems that between
the answers “l agree a little” and “l agree”, with a tendency
towards the latter, respondents state to be satisfied with
their lives (M=4.5, s=1.18) and have got the important
things they wanted from life (M=4.5, s=1.31). In addition,
they somewhat agreed that they would change almost
nothing from their lives (M=4.1, s=1.63), that their life
conditions were excellent (M=4.1, s=1.47), and that in most
ways their lives were close to their ideal (M=3.9, s=1.57).
It is worth noting that the reliability based on Cronbach’s
alpha was equal to 0.880; thus, the variable score reliably
represented the information of the five statements that
made it up. The level of satisfaction with respondents’lives
seemed to be high.

To study the research question posed, the paired-sample
t-test was used, the results of which are presented in table
4. The test is useful when examining whether there is a
significant difference in the mean values of two conditions
or time points for the same group of people. From the

Paired differences t df Sig.
95% Cl of the difference (2-tailed)
Mean SD SEM Lower Upper
Pair 1 Stress (heat) — Stress (cold) 0.06 041 0.03 -0.007 0.141 1.7 119 0.07
Pair2  Anxiety (heat) — Anxiety (cold) 0.06 030 0.02 0.007 0.118 2.2 119 0.02
Pair3  Depression (heat) - Depression (cold) 0.03 0.33 0.03 -0.030 0.092 1.0 119 0.31
Pair4  Satisfaction with life (heat) - Satisfaction with life (cold) -0.34 0.76  0.07 -0.483 -0.206 -49 119 0.00

SD: Standard deviation, SEM: Standard error mean, 95% Cl: 95% Confidence interval
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control results, it seemed that there were three statisti-
cally significant differences concerning stress (p=0.07),
anxiety (p=0.02), and life satisfaction (p=0.00) in terms of
temperature. Stress and anxiety seemed to be at a higher
level during warmer temperatures, compared to colder
ones. The opposite was true for life satisfaction, which was
higher during cooler temperatures.

Results concerning the differences between high and
low temperatures are given analytically in table 5.

DISCUSSION

In this research, the impact of cold and heat in the wider
area of Greece on citizens’ mental health was studied. In
more detail, the sample included a total of 120 citizens,
who answered a questionnaire focusing on their mental
health, once in high and once in low temperatures. The
sample consisted mainly of women, aged 31 to 45 years
old and owners of a master’s degree. Respondents were
principally married without children, worked as civil ser-
vants, and lived in some city or small town in Greece.
Through the present research, it declared that during high
temperatures people mostly reported that nothing could
make them excited, with the levels of stress, depression,
and anxiety being placed at low levels. Simultaneously,
they agreed more that so far they had gotten the im-
portant things they wanted in life and their satisfaction
was above average. Regarding participants’ responses
concerning the low temperatures, they mostly reported
that they felt quite irritable, or that they could not feel
any positive emotion and the levels of stress, anxiety, and
depression seemed to be low. Furthermore, they reported
that they were more satisfied with their life during low
temperatures than during high temperatures, with the
overall satisfaction being of a high level. Investigating the
research question posed, it was proved that respondents
showed statistically significant differences in the levels of
anxiety, stress, and life satisfaction between high and low
temperatures. Specifically, they showed a higher level of
stress and anxiety during high temperatures and a higher

Table 5. Stress, anxiety, depression and satisfaction with life comparably
high and low temperatures.

High temperatures  Low temperatures
Stress 14 13
Anxiety 1.2 1.1
Depression 13 13
Satisfaction from life 3.96 43
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level of life satisfaction during low temperatures. Evidence
from several countries confirmed that high and extreme
temperatures aggravated a range of mental health and
well-being outcomes, including increased suicide rates,
hospital attendance and admissions for mental disorders,®
and deteriorating population’s mental health and emo-
tional well-being. Nevertheless, the link between mental
health and weather conditions, including temperature, is
complex and dependent on context and mediating factors
(for example humidity, season, local core temperatures).’”®
Negative mental health effects of increased temperatures
have mainly been reported in Europe,” the USA,’? and East
Asia,” but have also been observed in Mexico,™ Brazil,”” and
Australia,”” with some studies reporting models using data
from many countries.’®”” Temperature can modify mental
illness symptoms or aggravate general mental health and
well-being through a range of biological or cognitive and
social pathways. These include psychological changes
such as heat stress and changes in blood flow and central
nervous system function, which can lead to cognitive and
emotional changes, as well as social alterations, such as
reduced economic output, increased distress, and violence.
Higher or extreme temperatures can also disrupt sleep and
reduce sleep quality, which is known to increase mental
health risk.”™

Generally, warmer temperatures have been globally
associated with increased risk of emergency department
attendance related to mental health, including bipolar dis-
order, schizophrenia, dementia, self-harm, and alcohol and
substance abuse.” Evidence for the effect of heat on more
common mental disorders such as anxiety and depression
is more mixed, although studies have shown an increase
in depressive language in the general population with
heat,’#and there is some evidence of worsening of anxiety
symptoms.” People taking psychotropic medications for
mental health conditions may be at a heightened risk of
heat-related illness and death due to impaired thermoregu-
lation. Awareness of these risks among both patients and
healthcare professionals is crucial to mitigate the impact
of heat on vulnerable populations. Further research is
needed to fully understand the mechanisms behind these
associations and develop effective interventions to protect
individuals at risk.?

In conclusion, the research underscores the critical
interplay between climate change and mental health,
highlighting how environmental stressors can exacerbate
mental health issues while emphasizing the need for re-
silient mental health systems and community support to
mitigate these effects. Additionally, findings demonstrated
that despite varying levels of stress, anxiety, and depression



196

in response to temperature extremes, overall life satisfaction
among participants remained relatively high. In particular,
higher rates of anxiety, stress, and depression were observed
in high temperatures, while in low temperatures the rates
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of anxiety, stress and depression seemed to be lower. The
rates concerning satisfaction with life alternate vice versa;
they were higher in lower temperatures and lower in higher
temperatures.
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Tunua latpikng, ZxoAr Emotnuwv Yyeiag, AptototéAsio lNavemotriuio Osoocalovikng, Osooalovikn

Apxeia EAAnvikng latpiknig 2026, 43(2):191-197

ZKOMOX Na e€etaotei n emidpaon Tou KalpoL Kal TNG EMTOXIKOTNTAG, WG amdéppola TNG KAIMATIKAG AAAAYNG, oTNV
Yuxikn vyeia. YAIKO-MEO®OAOZX H Bacikn uméOeon gival 6T TOOO 0 KAlpOG OO0 Kal N EMOXIKOTNTA £XOUV ONMAVTIKEG
emOpAocelg oTNV YuXIKN LYEia. MNa tnv e€aywyr} EVPNUATWY, OTNV TTAPOVOoA HEAETN, LIOOeTAONKE N dtadikacia TnG
TTOOOTIKNG AVAAUONG PE XPrION £PWTNHATOAOYIOU. STNV TTapovoa epyacia HEAETAONKE MTOCOTIKA N eMidpacn Tou
KPUOUL Kal TNG €oTtnG otnV EAAASQ, 0TNV YUXIKNA LYEIA TV TTOATWV. Mo avaAuTIKA, amavtriOnkKe éva epwTnATOAOYLO
amno Seiypa 120 TTOATWY, TTOU ETMIKEVTIPWVETAL OTNV YUXIKH TOUG LYEIQ, Hia popd og LYNAEG Kal Hia @Oopd OE XAUNAEG
Bepuokpaociec. AMOTEAEZMATA Katd tnv mepiodo Twv uPnAwV BEPUOKPACIWY Ol EPWTWIEVOL TIEPIOCOTEPO AVEPEPAV
ot Timota Sev umopoVoE va Toug KAVEL va evBouctlaoTtoly, Pe ta emimeda stress, KAatdbAupng Kat dyxoug va Bpiokovtal
o€ xapnAd minmeda. MapdAANAa, CUREPWVOUCAV TIEPIOCOTEPO OTI PEXPL OTIYMNG EiXav AABEL TO CNUAVTIKA TTpAypaTa
mmou B€éAouv oTtn {wr Kal N IKAVOTIoiNGor Toug ATav Avw Tou HETPioL. TENOG, SIEPELVWVTAG TO TTAPATIAVW EPELVNTIKO
£PWTNMA, TTAPATNPNONKE OTL Ol CUPUETEXOVTEG TTAPOUGialav OTATIOTIKA CNUAVTIKEG Sla@opég ota eminmeda Ayxoug,
stress Kal Ikavoroinong anod tn {wr avaueoa otig SUo Beppokpacies. Mo avaluTtikd, upnAotepo eminmedo stress Kat
Ayxoug mapouactdfovtav Katd TG VPNAEG Bepuokpacieg kat LPNASTEPO eMimedo IKavoTToinong amod tn (wr) KATA TiG
XOUNAEG Bepupokpaocies. ZYMMEPAZMATA Ta euprjpata urmoypappiCouv TNy eMeiyovoa avaykn HE TNV omoia 181IKOTEPaA
Ol TTAYKOOUIOL NYETEG TIPETIEL VA ETTIITAXVUVOULV TN SpAon yla TN HEIWON TWV EKTTOUTIWV AEPIWV Tou BeppoknTIiou, yia
va amo@euxBolv ol v AOyw ASIKEG eMPBaApPUVOEIG OTNV Kowvwvia, urtootnpifovtag mMapAdAANAa TIG KOWVOTNTEG va
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