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The heat wave knowledge, awareness,
practice and behavior scale
Translation and validation in Greek

OBJECTIVE To translate and validate the heat wave knowledge, awareness,
practice and behavior scale (HWKAPBS) in Greek. METHOD We conducted
a cross-sectional study in Greece with a convenience sample of 147 indi-
viduals. We assessed test-retest reliability, internal reliability, face validity
and construct validity. We calculated intraclass correlation coefficients, the
Kuder-Richardson Formula 20, and Cronbach'’s coefficient alpha. Moreover,
we performed confirmatory factor analysis to assess the construct validity
of the HWKAPBS. RESULTS Intraclass correlation coefficients for the four con-
structs (knowledge, awareness, practice, behavior) ranged from 0.918 to 0.993
(p<0.001 in all cases). All model fit indices in the confirmatory factor analysis
were acceptable. Thus, confirmatory factor analysis confirmed the structure
of the original version of the HWKAPBS with the four structures: knowledge,
awareness, practice and behavior. Correlations between awareness, practice
and behavior constructs were very high and statistically significant (p<0.001
in all cases). Kuder-Richardson Formula 20 for the knowledge construct was
0.611. Moreover, Cronbach’s coefficients alpha for the awareness, practice and
behavior constructs were 0.929, 0.866, and 0.766, respectively. CONCLUSIONS
The HWKAPBS is a brief, reliable and valid tool to measure knowledge, at-
titudes and practice of the general public about heat waves.

Climate change is one of the most significant threats
of our century, endangering the lives and well-being of
people.’ The last seven years have been the warmest years
in the earth’s history. Climate change is expected to increase
the intensity, frequency, duration and severity of extreme
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weather events such as heat waves,? in which the maximum
temperature is above 39 °C for at least three days.
Heat waves are a major public health problem, as they

are associated with an increased number of emergency
department visits, increased morbidity and mortality.>*The



negative effects of a heat wave range from burns to heat
strokes, kidney failures, heart attacks and even deaths.®
Over the past 30 years, several studies have found that
an increased number of deaths occur during a heat wave
beyond the expected deaths under normal temperature
conditions.®’

The impact of a heat wave on morbidity and mortality is
influenced by several factors, e.g. the quality of health ser-
vices, living conditions and the preparedness of a country to
deal with extreme weather events.’?’? Livelihood conditions
include the quality of houses, the socio-economic level of
people and personal ability to manage difficult situations.
In this context, several countries have developed national
action plans to prevent and address the negative effects
that heat waves can have on people’s health.

Recently, scholars in Turkey and Malaysia have devel-
oped two valid instruments to assess the knowledge and
attitudes of the general population towards heat waves.'#"*
We decided to use the instrument that has been developed
in Turkey since it is a Mediterranean country with similar
temperatures as Greece.

Thus, our aim was to translate and validate the heat
wave knowledge, awareness, practice and behavior scale
(HWKAPBS)” in Greek. To the best of our knowledge, this
is the first study that evaluates psychometric properties of
the HWKAPBS in a language other than that the developers
of the tool have validated it.

MATERIAL AND METHOD

Study design

We collected our data during September 2023. We obtained
our data through several ways: social media campaigns, e-mail
campaigns, and face-to-face interviews. Thus, we conducted a
cross-sectional study in Greece with a convenience sample. Adults
that understand the Greek language can participate in our study.

The heat wave knowledge, awareness, practice and behav-
ior scale comprises 28 items and the following four constructs:
knowledge (15 items), awareness (5 items), practice (5 items) and
behavior (3 items).”” Total score is calculated for each construct.
Higher scores are indicative of higher knowledge, awareness,
practice and behavior towards heat waves.

First, we obtained a license from the HWKAPBS developers to
translate and validate the tool in the Greek language. Then, we
applied the forward-backward translation method’¢ to obtain a
valid Greek version of the HWKAPBS.

Afterwards, we performed cognitive interviews with 10 in-
dividuals from the general population to assess the face validity
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of the KAPBS. All the participants understood the items and the
answers and so on we did not make changes to the HWKAPBS.
Thus, the face validity of the HWKAPBS was excellent.

Then, we performed a test-retest study’’ to estimate the reli-
ability of the HWKAPBS. In that case, we used a sample with 50
participants from the general public. These individuals filled the
KAPBS two times with an interval of one week.

Finally, we collected data from 147 individuals to perform
confirmatory factor analysis (CFA).”” In that case, we assessed
the construct validity of the scale for the awareness, practice
and behavior constructs (13 items). Moreover, we calculated the
Kuder-Richardson Formula 20 for the knowledge construct, and
Cronbach’s coefficient alpha for the other three constructs to
assess the internal reliability of the KAPBS. Values greater than
0.6 for Kuder-Richardson Formula 20 and Cronbach’s coefficient
alpha are acceptable.

Ethical issues

We informed participants about the aim and design of our
study and those who gave their written consent could fill the
study questionnaire. Moreover, the Ethics Committee of Faculty
of Nursing, National and Kapodistrian University of Athens (refer-
ence number: 459, September 2023) approved our study protocol.
Our study was performed following the Declaration of Helsinki.

Statistical analysis

We used numbers and percentages to present categorical
variables, as well as mean and standard deviation (SD) to present
continuous variables. We calculated the intraclass correlation
coefficients and 95% confidence intervals (Cl) for the constructs
scores between the two measurements in test-retest study. In
CFA, we examined the goodness of fit indices by calculating the
following indices: Chi-square/degree of freedom (x?/df); root mean
square error of approximation (RMSEA); goodness of fit index (GFI);
adjusted goodness of fit index (AGFI); Tucker-Lewis index (TLI);
incremental fit index (IFl); normed fit index (NFI); comparative fit
index (CF1). Acceptable value for x?/df is <5, for RMSEA is <0.10,
and for all other measures in the CFA >0.90.7%"? CFA was performed
with AMOS version 21 (Amos Development Corporation, 2018).
All other analyses were performed with the Statistical Package for
Social Sciences (IBM SPSS), version 21.0 (IBM Corp, released 2012.
IBM SPSS Statistics for Windows, version 21.0; IBM Corp, Armonk,
NY). P-values <0.05 were considered as statistically significant.

RESULTS

Study population included 147 participants. Among
them, 81% (n=119) were females, while 19% (n=28) were
males. Among our participants, 10.2% (n=15) finished high
school, 31.3% (n=46) possessed a University degree, and
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58.5% (n=86) possessed a MSc/PhD diploma. Mean age was
35.5 years (SD: 10.7). Test-retest study revealed an excellent
reliability of the HWKAPBS (tab. 1). Intraclass correlation
coefficients for the four constructs ranged from 0.918 to
0.993 (p<0.001 in all cases).

Our CFA confirmed the structure of the original version
of the HWKAPBS (fig. 1). All model fit indices were excel-

Table 1. Intraclass correlation coefficients for the heat wave knowledge,
awareness, practice and behavior scale in test-retest study.

Construct Intraclass 95% confidence p-value
correlation interval
coefficient
Knowledge 0.918 0.8551t00.953 <0.001
Awareness 0.979 0.963 t0 0.988 <0.001
Practice 0.993 0.988 to 0.996 <0.001
Behavior 0.958 0.926 t0 0.976 <0.001
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Figure 1. Confirmatory factor analysis of the heat wave knowledge,
awareness, practice and behavior scale.
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lent, as table 2 shows. In particular, x3/df was <5, RMSEA
was <0.10, and GFI, AGFI, TLI, IFl, NFI and CFI were >0.90.
Correlations between awareness, practice and behav-
ior constructs were very high and statistically significant
(p<0.001 in all cases). In particular, correlation coefficient
between awareness and practice was 0.68, between aware-
ness and behavior was 0.65, and between practice and
behavior was 0.82.

Kuder-Richardson Formula 20 for the knowledge con-
struct was 0.611. Moreover, Cronbach’s coefficients alpha
for the awareness, practice and behavior constructs were
0.929, 0.866, and 0.766, respectively. Corrected item-total
correlations between the items and the constructs were
moderate to high ranging from 0.508 to 0.889 (tab. 3).
Also, Cronbach’s alpha when a single item was deleted
was increased only for an item in the awareness construct.
Therefore, the reliability of the HWKAPBS was excellent.

DISCUSSION

To the best of our knowledge this is the first study that
assesses the psychometric properties of the heat wave
knowledge, awareness, practice and behavior scale. We
found that the HWKAPBS is a brief, reliable and valid tool to
measure knowledge, attitudes and practice of the general
public about heat waves. Thus, a valid and reliable version
of the HWKAPBS is now available in the Greek language.
The HWKAPBS comprises only 28 items and it is simple for
individuals to fill it. Moreover, it measures four dimensions
(i.e., knowledge, awareness, practice and behavior) and
thus, totally covers the issue of heat waves.

Climate change and especially heat waves are creating
more and more problems for individuals and countries
alike. It is therefore necessary to increase people’s knowl-
edge so that they can formulate a better attitude towards
heat waves.?*?’ Following the 2003 heat waves in France,
public awareness programmes were implemented, which
allowed people to react better to the 2006 heat waves.?
Individuals’ awareness is an important factor in shaping
health education behaviors that can reduce the risks of
heat waves.? For example, individuals who have heard
instructions on how to cope with a heat wave are more
likely to implement appropriate heat wave precautions
more often and more effectively.?* In this context, several

Table 2. Confirmatory factor analysis for the heat wave knowledge, awareness, practice and behavior scale.

Model x? df x?/df RMSEA

GFI AGFI TLI IFI NFI CFI

13 items 61.16 46 1.330 0.048

0.943

0.901 0.981 0.989 0.958 0.989
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Table 3. Corrected item-total correlation and Cronbach’s alpha when a single item was deleted for the awareness, practice and behavior constructs
(13 items).

Item Corrected item-total Cronbach’s alpha
correlation if item deleted
Awareness construct
The frequency of extreme temperature events has been increasing globally 0.802 0.915
I am concerned that there will be more heat waves in the coming years 0.865 0.902
Heat waves with severe effects on health can occur in the area where | reside 0.842 0.907
If adequate measures are not taken, serious health consequences 0.889 0.897
will occur due to heat waves in the near future
Measures to inform the community are required during heat waves 0.671 0.938
Practice construct
During a heat wave, | avoid going out, especially at noon (11:00-15:00 hours) 0.686 0.838
| avoid physically demanding tasks during a heat wave 0.748 0.827
| drink a lot of water during heat waves 0.649 0.849
| avoid alcohol and caffeinated beverages during a heat wave 0.628 0.866
One should eat light meals and avoid foods with protein during heat waves 0.802 0.808
Behavior construct
| keep track of the weather when there is a heat wave 0.640 0.639
| regularly keep an eye on weather reports 0.655 0.619
If  am warned about heat waves, | will take the precautions | know 0.508 0.780

countries have created national action plans to inform and
prepare the public to successfully cope with a heat wave.
These plans have proven effective in reducing mortality.?"#

The general population is showing deficiencies in its
preparedness for the climate change that is taking place.
Media campaigns are the most effective strategy to inform
people.? Individual preparedness for a natural disaster
requires knowledge of how to deal with it in order to pro-
tect oneself.?’ Literature suggests a significant correlation
between heat wave knowledge, awareness, practice and
behavior.’>2°

Our study had a few limitations. First, we conducted
a cross-sectional study with a convenience sample. Thus,

our sample could be representative of the general popula-
tion in Greece. Further studies with samples from different
countries and cultures should be conducted to assess the
psychometric properties of the HWKAPBS. Second, we col-
lected our data using a self-reported questionnaire. Thus,
information bias could be arising in our study. Finally, further
validation analyses could be done. For example, we did not
investigate concurrent and convergent validity of the scale.

In conclusion, the Greek version of the HWKAPBS
showed excellent psychometric properties. Thus, the scale
is a reliable and valid tool to measure knowledge and at-
titudes of the general public about heat waves. However,
since it is the first study that validates the scale, further
studies should be conducted to support our findings.



HEAT WAVE KNOWLEDGE AND ATTITUDES 543

MNEPIAHWH

KAipaka eKTipnong tTng yvwong, TNG ETOIMOTNTAG, TWV MPAKTIKWVY KAl TNG CUMTTEPIPOPAG
ATMEVAVTI OTOUG KAUOWVEG: MeTdgppaon Kat otdduion ota EAAnvika

M. TAAANHZ," I. MQYZOIAOY,? A. KATZIPOYMIIA," E. BPAKA,?> O. ZI1ZKOY,*
O. KONZTANTAKOMOYAOY,> M. TZIAXPH,® A. KAITEAIAOY®

'Epyaotrpto KAvikri¢ Eménuioloyiac, Turjua NoonAeutikrig, EOviké kat Kammodiotptako MNavemotriuio ABnvay,
AbBnva, ?Tunua NoonAeutikng, MNavemotriuio @scoaliag, Adpioaq, *Turnua Aktivodoyiag, Nocokoueio MNaidwv
«[. & A. KuptakoU», ABrijva, “Mavemotrpio lMNeipaiwg, MNMeipaidg, *Epyactripto Opydvwong kat ASloAdynong
Yrnpeotwyv Yyeiag, Turjua NoonAeutikrig, EBvikd kat Kammodiotpiakd lMNavemotriuio ABnvwy, ABnva, °lMpwtoBabuia
Exmaidevon ®Oiwtidag, Nauia

Apxeia EAAnviknG latpikng 2024, 41(4):539-544

TKOMOZX H petd@paon Kat n otdduion ota EAANVIKA TNG KAIMAKAG EKTIMNONG TNG YVWONG, TNG ETOIMOTNTAG, TWV TTPA-
KTIKWV KAl TNG CUMTTEPIPOPAC ATTEVAVTL OTOUG KAUOWVEG. YAIKO-MEO®OAOX A€ XOn Hla CUYXPOVIKE HEAETN OTNV
EANGSa pe éva Seiypa eUKONIOG 147 CUUMETEXOVTWV. EKTIHACANE TNV a&loTioTia EAEYXOU-ETTAVEAEYXOU, TNV ECWTEPL-
Kr} a§lomoTia, TNV eyKupoTNTA OYNG KAl TNV EYKLUPOTNTA KATACOKEVUNG. YTTOAOYIOAE TOUG CUVTENECTEG EVOOTAEIKNG
ouoxétiong, Tov Kuder-Richardson Formula 20 kat tov cuvteheotry alomotiag Cronbach’s alpha. Emi mAéov, Sievep-
yAoaue emMPBeRAWTIKN avAAuon TTAPAyOVTWY Yla TNV EKTIINOCN TNG EYKUPOTNTAG KATAOKEUNG TNG KAipakag. AMOTE-
NEZMATA O cuvTeAeOTNG eVOOTAEIKNG CUOXETIONG YIA TIG TEOOEPLG SIAOTATEIG TNG KAlpaKag (yvwon, evaltocOntomnoin-
on, TPAKTIKI KAl CUPTTEPIPOPA) Kupalvotav amod 0,918-0,993 (p<0,001 o€ OAeG TIG TTEPIMTWOELG). ONol ot S€ikTEG OTNV
emPBeRawTik avAAuon TapayovTwy gixav amodeKTEG TIMEG. ETol, n emPBeRalwTikh avaAuon TapayovIwy eMKUPWOE
TN Sour TNG MPWTOTUTING KAIMAKAG HE TIG TECOEPLG SIAOTACELG: YVWON, EValcONTOTTOINON, TIPAKTIKK KOl CUUTTEPIPO-
PdA. Ol CUCKETIOELG AVAUECA OTNV EVAICONTOTTOINGCK, OTNV TTPAKTLIKK KAl GTN CUUTTEPIPOPA ATAV APKETA UWNAEG Kal
OTATIOTIKA ONMAVTIKEG (P<0,001 og OAeG TIG ePIMTWOELG). O cuvteleoTth ¢ Kuder-Richardson Formula 20 yia Ti¢ yvw-
oeic Atav 0,611. O cuvteAdeotrg Cronbach’s alpha yia tTnv evaicOnTomoinon, TNV MPAKTIKN KAl Th CUUTTEPIPOPA NTAV
0,929, 0,866 kal 0,766, avtiotolxa. ZYMMEPAZMATA AlamotwOnke o1t N KAipaka gival €va oUVToUo, a§loTIoTOo Kal
£YKUPO €PYAAEIO YA TN HETPNON TNG YVWONG, TNG CUUTITEPLPOPAG KAl TWV TTPAKTIKWY TOU YEVIKOU TTANBUGCHOU améva-
VTl OTOUG KAOUOWVEG.

Né&erg evupeTnpiou: 'vwon, Etolndtnta, Kavowveg, Mpaktikr, Zupmepipopd
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