@ healthcare

Systematic Review

Assessing the Presence of Eco-Anxiety in the General Population:
A Systematic Review, Meta-Analysis and Meta-Regression

Francesca Galle 1'*
Christian Napoli 4>

check for
updates
Academic Editors: Marco Dettori and

Daniele Giansanti

Received: 13 August 2025
Revised: 30 September 2025
Accepted: 15 October 2025
Published: 27 October 2025

Citation: Galle, F,; Valeriani, F.; De
Giorgi, A.; Grassi, F,; Mazzeo, E.;
Napoli, C.; Protano, C. Assessing the
Presence of Eco-Anxiety in the
General Population: A Systematic
Review, Meta-Analysis and
Meta-Regression. Healthcare 2025, 13,
2716. https://doi.org/10.3390/
healthcare13212716

Copyright: © 2025 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license

(https:/ /creativecommons.org/
licenses/by/4.0/).

, Federica Valeriani

2 3 3

, Andrea De Giorgi 3(D, Fabiano Grassi 30, Elisa Mazzeo 3®,

and Carmela Protano 3-*

Department of Medical, Movement and Wellbeing Sciences, University of Naples Parthenope, 80133 Naples, Italy
Department of Movement, Human, and Health Sciences, University of Rome Foro Italico, 00135 Rome, Italy;
federica.valeriani@uniroma4.it

Department of Public Health and Infectious Diseases, Sapienza University of Rome, 00185 Rome, Italy;
andrea.degiorgi@uniromal.it (A.D.G.); fabiano.grassi@uniromal.it (FG.); elisa.mazzeo@uniromal.it (E.M.)
Department of Medical Surgical Sciences and Translational Medicine, Sapienza University of Rome,

00189 Rome, Italy; christian.napoli@uniromal.it

5 National Institute for Health, Migration and Poverty (NIHMP), 00153 Rome, Italy

*  Correspondence: francesca.galle@uniparthenope.it (EG.); carmela.protano@uniromal.it (C.P.)

Abstract

Background/Objectives: Eco-anxiety is emerging as a response to worsening environ-
mental conditions. However, several gaps hinder the estimation of this phenomenon
worldwide. This review aims to provide a measure of eco-anxiety control by those fac-
tors that may affect its prevalence assessment. Methods: The review was conducted in
accordance with the PRISMA guidelines, and the protocol was registered on PROSPERO
(CRD42024556132). PubMed, Scopus, Web of Science, and PsycINFO databases were in-
terrogated. Cross-sectional studies in English and Italian languages assessing eco-anxiety
through validated questionnaires were considered. The quality assessment was conducted
using the adapted Newcastle-Ottawa Quality Assessment Scale. Results: Sixty-nine articles
published between 2020 and 2025 were included. Of these, 60 studies were meta-analyzed,
for a total sample size exceeding 65,000 participants across different countries and cultural
contexts. The overall pooled mean eco-anxiety level was approximately 34.8/100 (95% CI:
29.6-39.9), corresponding to a moderate level of eco-anxiety, with women scoring higher
than men (p < 0.05). Assessment tool and country were also shown as significant predictors
of eco-anxiety, while age did not seem to play a significant role. Conclusions: Though
further rigorous research is needed in this field, focusing on these variables could help
to design targeted strategies that address environmental concerns and support mental
well-being and resilience towards environmental challenges.
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1. Introduction

In recent decades, the increased frequency of phenomena related with global warm-
ing, such as heatwaves, rising sea levels, hurricanes and floods, have raised the general
consciousness about the environmental, social and health consequences of climate change.
Nowadays, there is increasing awareness that climate change is one of the most significant
issues for human and planetary health [1-3]. The World Health Organization (WHO)
identifies climate change as the greatest threat to both physical and mental health [4]. In
fact, besides physical disease and displacement, it can generate a sense of uncertainty and
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fear about the future, which may contribute to determining anxiety, stress, and other mental
health issues [5].

In this scenario, a new psychological phenomenon, so-called “eco-anxiety”, is now
emerging. Due to the complex and multifaceted nature of this phenomenon as a psycho-
logical response to the ongoing environmental crisis, there is no one universally accepted
definition of eco-anxiety. Terms such as Climate Change Anxiety (CCA), climate-related
worry, environmental distress, ecological grief, and ecological stress frequently appear in
the literature, leading to a range of interpretations and definitions. For instance, eco-anxiety
has been described as “extreme worry about current and future harm to the environment caused
by climate change” [6] and as “a chronic fear of environmental doom” [7,8]. Additionally, it
is characterized as “heightened emotional, mental, or somatic distress in response to dangerous
changes in the climate system” [9,10]. Steffen et al. [11] defined eco-anxiety as a form of
chronic fear or worry about the environmental catastrophe or “the generalized sense that the
ecological foundations of existence are in the process of collapse” [12]. In 2011, Albrecht outlined
this phenomenon by defining the “psychoterratic” syndromes as mental health impacts of
negative emotions triggered by perceived environmental factors and climate change [13].
In general, eco-anxiety describes a complex emotional state characterized by worry, fear,
helplessness, and sometimes even despair about the health of the planet and its long-term
consequences for life; it can also include functional impairment and rumination [14]. It
represents a new dimension of the interaction between the environment and the human
psyche. With the growth in global climate crises, eco-anxiety has become the object of
increasing attention within the scientific and psychological communities [15]. Preliminary
findings have indicated that climate change may contribute to mental health issues, includ-
ing functional impairment, symptoms of depression, anxiety, stress, and insomnia [16,17]
and, in some cases, it could be a part of a broader syndrome, characterized by constant
worries and intrusive thoughts [18]. On the other hand, some authors consider the anxiety
related to climate change as a normal response and, for certain individuals, a motivation to
environmentally sustainable behaviors [12]. In a world where climate change, natural disas-
ters, and their consequences appear increasingly unavoidable, it is essential to understand
how this threat affects the human mind and how the psychological effects of environmental
crisis can be mitigated. Therefore, identifying eco-anxiety and its correlates in different
populations can be useful to counteract them. Several scales have been developed over
the years to assess eco-anxiety and its dimensions [16,19-22]. However, although their
interrelation has been sometimes shown, the available scales differ in focus and domains.
For example, some of these tools are aimed at assessing “eco-anxiety”, meant as feeling
anxious about ecological problems, while others focus on “climate anxiety”, intended as
feeling anxious about the climate crisis [21]. Furthermore, some studies in this field are
aimed at assessing functional impairment or negative emotions such as worry towards
ecological problems, which are related but do not coincide with eco-anxiety; some others
explore eco-anxiety by using not validated tools or adapted questions nested in other ques-
tionnaires [10,14]. Other Authors have tried to describe the phenomenon of eco-anxiety,
exploring the available literature, but they had to deal with these issues [10,14,21]. In this
confusing context, the approach offered by a narrative synthesis, and even by a systematic
review, cannot be sufficient from an epidemiological perspective.

Therefore, the present review aims to quantify the eco-anxiety worldwide by using
a more inclusive search and a meta-analytic approach. We systematically analyze the
available literature in this field, considering only those studies that assessed eco-anxiety
through validated tools to shed light on the dimensions of eco-anxiety in the general
population and on those factors that may affect its prevalence. Then, we proceeded to a
meta-regression of the results by considering these factors as possible predictors.
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2. Materials and Methods
2.1. Search Strategy

This systematic review was carried out following the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) (Supplementary Tables S1 and S2) [23]. The
review protocol was registered in PROSPERO with the reference number CRD42024556132.
The review question focuses on eco-anxiety in the general population worldwide, in order
to assess the presence of eco-anxiety in the general population and its possible differences
among population groups.

The selection procedure was based on the “PICOS” Framework, as reported in Table 1.

Table 1. “PICOS” Framework used for the study selection procedures.

PICO Element

Keywords

P = Patient, problem or population General population

I = Intervention

Assessment of eco-anxiety through validated methods

C = Comparison; control or comparator ~Age-, gender- and condition-matched control group (if present)

O = Outcome(s)

Estimate of eco-anxiety level in the general population with possible
differences among population groups and, if available, correlated variables

S = Study type

Cross-sectional studies

Four electronic databases (PubMed, Scopus, Web of Science and PsycINFO) were then
scrutinized using the following search string to find as many relevant articles as possible:
“eco-anxiety” OR (“eco” AND “anxiety”) OR “climate anxiety” OR “climate worry” OR
“solastalgia” OR “environmental distress” OR “eco distress” OR “eco-paralysis”. All
databases were searched by title, abstract, and MeSH terms and keywords.

2.2. Inclusion/Exclusion Criteria

Articles were deemed eligible if they reported the eco-anxiety level resulting from
cross-sectional studies performed on the general population. Other types of studies, such
as reviews, meta-analyses, case studies, qualitative investigations, book chapters, editorials,
and commentary studies, were not considered. When pertinent, these other types of
publications were examined to identify further articles in their references. We included
items published in English and Italian, from the beginning of each database until 28 August
2025. Studies including the assessment of different fields other than eco-anxiety or assessing
eco-anxiety through non-validated tools were excluded. For population and comparison,
no exclusion criteria were adopted.

2.3. Study Selection

The titles and abstracts obtained from the three databases were imported into the
reference management software Zotero (version 6.0.37), which was used for the initial as-
sessment of relevance. Subsequently, the next phase involved a title and abstract screening,
where potentially suitable studies were independently reviewed by three authors (A.D.G.,
E.M., and EGr.). Following this, the full texts of these studies were independently examined
by the same authors, and a subsequent discussion took place regarding their potential
inclusion in the review. Any disagreements were resolved through consensus among the
authors. All the steps were supervised by three other investigators (C.P., F.Ga., and EV.).

2.4. Data Extraction

The collected data were organized into a table that presented bibliographic details
(including author, year of publication, country), sample size, study participant/population
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with age and gender, together with the scale or questionnaire used to assess eco-anxiety,
eco-anxiety level values, and significantly correlated variables when reported.

2.5. Study Quality and Evaluation

The quality assessment of the selected articles was conducted using the Newcastle—
Ottawa Quality Assessment Scale, adapted from cohort and case—control studies to perform
a quality assessment for cross-sectional studies, as previously described [24]. The quality
of each study was individually scored by three authors (A.D.G., EM., and F.Gr.), and any
discrepancies were resolved through consensus among all the authors. The ultimate rating
for each article was calculated as the average of the three authors’ scores.

2.6. Data Synthesis and Meta-Analysis

Only studies assessing eco-anxiety with validated and standardized instruments were
considered for the quantitative synthesis. In particular, eligible tools included the Climate
Anxiety Scale (CAS) and its validated derivatives (e.g., Climate Change Anxiety Scale—
CCAS, Climate Change Anxiety Scale for Women’s Health—CCASWH, and other local
adaptations), the Hogg Eco-Anxiety Scale (HEAS), and the Eco-Anxiety Questionnaire
(EAQ). The first is a 13-item scale developed by Clayton and Karazsia in the United States,
which considers two factors of the climate anxiety response: the cognitive-emotional im-
pairments (such as difficulties concentrating and sleeping) and the functional impairments
(such as difficulties socializing, working and studying) [16]. The HEAS, originally devel-
oped by Hogg et al. in Australia and New Zealand, is a 13-item questionnaire that looks for
affective (e.g., feeling anxious), ruminative (e.g., persistent thoughts), and behavioural (e.g.,
difficulties working) symptoms of eco-anxiety and anxiety about the individual’s personal
impact on the planet [21]. The EAQ, developed by Agoston et al. in 2022, evaluates through
22 questions habitual ecological worry and the negative consequences of eco-anxiety [19].
When multiple studies from the same research group examined the same population cohort,
only one of them was included in the meta-analysis, though the others were retained in the
general overview.

For each study included in the meta-analysis, we extracted the following data: author,
year, country, sample size (N), instrument, mean and standard deviation (SD) of eco-
anxiety level. When only total scores were reported, values were normalized per item by
dividing both mean and SD by the number of items (k), according to the original validation
papers (CAS/CCAS/CCASWH/EMEA /HEAS = 13; EAQ = 22). This procedure enabled
comparability across studies on their original Likert response range (e.g., 1-5 or 0-3).

When descriptive statistics were incomplete (e.g., data reported only as prevalence
categories, ranges, or medians), we reconstructed mean and SD using established statistical
methods for meta-analysis [25,26]. Studies for which no reliable reconstruction was feasible
were excluded from quantitative pooling. To account for the heterogeneity of scoring
ranges across instruments, we harmonized the data through transformation to a Percentage
of Maximum Possible (POMP) scale [27]: POMP = [(Observed score — Minimum possi-
ble)/(Maximum possible — Minimum possible) x 100. This conversion standardizes scores
to a 0-100 metric, interpretable as the percentage of the maximum possible eco-anxiety.
Both means and SDs were transformed accordingly prior to pooling. Meta-analyses were
performed in Jamovi (v. 2.5, MAJOR module), using raw means as effect size and applying
random-effects models (DerSimonian—Laird and REML estimators, for meta-regression).
Heterogeneity was evaluated with Cochran’s Q and I? statistics, and 95% prediction inter-
vals were calculated. Subgroup analyses were conducted by instrument type, while for the
POMP dataset, a meta-regression including “instrument” as a moderator was carried out.
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Forest plots were generated with squares proportional to the inverse-variance weight of
each study and horizontal lines indicating 95% confidence intervals.

3. Results
On a total of 3660 articles found, 69 were considered eligible (Figure 1) [16,21,28-94].

[ Identification of studies via databases and registers ]
gr—
Records identified from: ?:rgc;r:;;emved before
Databases (n = 3660) il
; PubMed (n = 442) DuEI;cea(tjg records removed
8 Scopus (n = 1466) (n= )
S Web of Science (n = 1270) ——»| Recodsmarkedas
Cochrane (n = 45 ineligible by automation
3 Psychinfo fn = 43)7) tools (n = 0)
= . _ Records removed for other
Registers (n = 0) reasons (n = 0)
~—
Records screened »| Records excluded
(n =2051) (n = 1845)
Reports sought for retrieval »| Reports not retrieved
2 (n=0) "] (n=0)
£
5 |
Reports assessed for eligibility
(n = 206) Reports excluded (n = 137):
- Not specific for eco-anxiety (n = 87)
- Other type of study (n = 21)
- Not pertain (n = 15)
- Notfound (n=6)
— - Scale validation only (n = 8)
)
3 Studies included in review
2 (n=69)
= Reports of included studies
£| | n=69)
~—

Figure 1. PRISMA flow chart of the review process.

Table 2 reports the main characteristics of the included studies.



(100 > d 660 = 1) Axxom pue (Go'0 > d -
100 B0 = 1) SSouUdIEME dFULYD JRWI Y}M SUOLL[III0D AL
d JueoyTudrs ‘repuad pue 98e YJIm UOHL[ILI0D SV20 sarewd {(97-61) S9'T F $0°1C ‘FC 1o wmwwhw [7€l
JueogruSs ou 1g9°) F 67T 97008 SYDD UL 1719 P10
(10070 > d) ywedoyruSis
pue aanisod [re a1om uorssardap pue Ajarxue
“Kyarxue a3ueyd syewrrd pue ANIqixafyur [edrdofoyoAsd pue[esaz maN
Ireq U29M13q SUOHE[BLIOD 3Y} M “(100°0 > d) Juedgrulis SVOD %8F sarewd ] ‘51804 68 TT F €€ {144 120 [c€]
pue aage3au [e a1om uorssardop pue Ajorxue SWILI[IM PUe Ioyes
‘Kyarxue a8ueyp ayewrp ‘Aiqrxapy reordojoyossd
U99MJDq SUOLR[IIIOD YT, "79°0 T Z9'T 9I00S GY¥) UBIA
P %L'€S SOTeWa] ‘STEd4 OT°9
(1000 >d *p6'2 = AS '8 ﬁ.N =) Q\SO% F 6%'F {S9SIN0D [EJUSWIUOITAUS-UOU AN
Ireq [EIUSUILIOITAUR-UOU 3} Uel} (€01 = dS ‘64'9C = N) SVDO €20C [ce]
pue [EJUSWUOIIAUD )
SNOIXUe djewId 210w sem dnoi8 [ejuswuoriauyg [e 32 Youruse(|
ur sjuapnys AJISIoATUN ¢/F
(1000 > d)
jusuredurr Teuonouny ur pue juswiaredwr saanru3od
ur sdnoi8 a8e 1oyj0 a3 ueyy 1YY pa1ods (Ge-8T)
sdnoid a8e 3s93unoL ayy, *(£00°0 = d) yuswadedud
[exorAeyRq ur usw ueyy 1oy3ry Appuesyrusis 94,9°0F So[ew ] vsn
e o0 -k dot ‘o SVD . { e—cr pod — 0202 [o1]
Po1038 USWIOM "90°T F $0°C AIRIXUY /U018$a1d3( ‘96°0 “(04<—81) s1eaA $£-GT Pade %05= ‘L61 S— £
. e . ! L pue uojAe[)
F 0€'C Arpeuonowy aAneSaN “£6'0 F L€ K&muapy
[BYUSWIUOIIAUY ‘$8°0 TF £9°€ yuswae3ug [eroraeysg
‘0T'T F 80°¢ dousLadxy ‘80T F 60°C yudwwredur
[euonouny ‘60 F 6T yusunredwr aanu8o)) - Aprig
(cor oo . Aoyymp,
1eg (€9°0 = AS ‘Z8°0 = IN) S9[LW Ueyy $31008 J— %EF9 Sa[ewWa] b20z (1]
: 1oy3ry Apuesgrulis pey (66°0 = AS ‘86'0 = IN) So[ewd,] {(sreak 69-g1) sxeak 9767 ‘Sth .
[ 39 IIswr)
(100°0 > d) £191XUL-003 YJIM PIJR[IIIOd T £, SATRWd ‘9,¢"6F = S1edk (0F>—(0F 1d437
pooo Apueogrudrs arom saqerrea reoryderdoan) Ajerxue SVD dnoi3 a3e 3s98re] ‘soneaioo /jyess 202 [o€]
Syew sduLnuI Jou prp soryderSows(q '97's F $5°6¢ Gursimu £jisvAtun g6 e eny
eueyn
ameg %P1 BIIAIS “04,F SYIDPOU ‘% 9% PIIA SVYD %Y saTewa] ‘8194 05 F66E sz0T l6z]
‘[e 12 yeweisy
(0100 =4) %6 1L Sa[eWd] ‘T¢< 1d433
0o AjoIXUR W PaseaIdop ADRISH] [RJUSWUOIIAUD o) o e S o
pood 10uSTy aIyMm (£10°0 = d) Ajorxue ayewarp> SVD %S ST “TT—0T %9°9S “0T> P33® %6'8C ¥20C [sz]
- : ‘syuapnis Sursinu syenpeidiopun (g9 uruy
TYSNY pey sofewdq "T'ZL F 61E 21008 Sy URIN
S}NSIY UreA a1reuuonsangy/areds soysuaperey)) ajdueg Anuno) 1eax 1oy EEN]]

9[edg eme}j-9[3SedMaN

“S3TPNIS PIPN[IUL dY} JO SONSLISJORILYD UIRA T d[qEL

GCJ09

914T ‘€1 “ST0T 2400y 31vaf]



“(120°0 = d “880°0— = ¢) serdroqre Jnoyym spuedpyred

Aaxang,
ur pue (900°0 = d ‘zg1°0— = ¢) uordar aay ur uonnyjod %001 SoTewag
e HMSVDD oy . s ¥20¢ [e¥]
[EFUSUILIOITAUS ST 219U} JeUf} YUIL} J0U OP OYM USWOM “(6¥-81) s1e3K 789 F /8'/T ‘8.6
o ; "Te 39 eAeyseq De[weL]
ur sanfea 1Mo ‘ZT' T F 68'SS 91008 HMSVID Ues]
(10070 > d
‘900°0 = ¢) s1eak gz—81 pade sympe SunoL ur Ajurewr Aueurron)
. . oA %S 6F So[ewa]
pooo (100°0> d “€00°0 = ¢) Aiorxue apewrpd (3o) LYSNY PIm SVD {5281 STe34 £-G1 T G'9P ‘T60€ 20T [27]
Pparerosse AQjuedyruSis sem sdUSIDS UT Jor[oq 19)edid v 7781 LF99%1 Sruoy| pue splepy
(2T = AS) 07 Sem A131XUe ajewIp JO [9A3] dFeraAL YL,
‘swoydwiAs
e . e w0 o Auewron
(1000 > d “1€°0— = 1) &3arxue pue (100°0 > d 0g'0— = 1) %S’ 6F SATeWd]
pooD dop (1000 > d ‘91— — 1) 53 SVD A/ £ o oy €20C [17]
aassardap (100'0 > d ‘81°0— = 1) 3Fe ya1m suone[ELI) {(pL~81) STedh €T F G'9F '160€ S0 0
(7T — . o3 pue JaleH
(Z1 = AS) 07 sem £jorxue ayewur)d Jo [oAJ] d8eIdAL ST
'sdnoid a8e 1oyj0 oy ur jou Ing
(100=d‘gge— n d) m,ﬁ\mw\m 6¢ 01 81 pade s[enprarpur YP— Aueurron)
pood Suoure pue (10°0 > d ‘T5'1— = ¢) ardwres [ej03 o SVD {5281 STO34 £-GT F G'9P ‘ST0E €20C [07]
Suowre A31a93u0] paAted1ad 19MO[ UM UOHRIIOSSY 7781 L+ 99741 Sruoy| pue splepy
(2T = AS) 07 Sem A3a1Xue ajewIp JO [9A9] dSeIdAe YL,
(1000 > d “80°0— = ¢J) suonIPUOd druoIY>
INOWILM S[eNPIATPUL ‘STeNPIATPUI (10°0 > d '£0°0 = ) 9SBISTP JTUOI WIM %6'GH ‘%T T Auewrran
pooD paorduws surg-[ny pue (100°0 > d ‘5000~ = ¢) SVD pakordwa awh-[N “9%6'6€ [00YS Teoe l6€]
193uno4 Guowre 1Y31y sem Ajarxue ayewrr)D Arepuodss zoddn ‘s1eak $/-8T ‘160E Sruoy| pue splepy
(T'1 = AS) 07 sem Ajarxue ajewr]d Jo [9A9] d8eroae ayL
‘s1eak £ 03 g9 pade asoyy ur jou nq (10°0 > d)
s1eak 9 031 0G pue ‘s1eak gf 03 Og ‘s1eak gz 03 g1 pade X
. . ueuLIDn)
srenprarpur Suowe pue sdwes [e303 ay3 Ut (100°0 > 4 %G 6F SoTewD g
pood 00 = d 10u8 SVO o/ o % ¢ [44V4 [8¢]
01°0 = ¢) uone[ost [e100s paAradIad 1AYITY Yiim pue “(¥£-81) s1e24A €'GT F G'9% 160€ 3o (
. ‘on- oy pue yaler]
(1000 > d“90°0 = ¢J) SSOUIOUO JYSIY \PIM UOHEIOSSY
(2’1 = dS) 07 Sem Ajarxue dyewr]d Jo [9A9] dderaAe ay L.
e Josoumetons oo 4 v ) A 50 ro1g e steod e e
. om : o . i 19°C F ¥07 ‘stuaprs Suismu 1zg .
INJ YIIM UOTRIDOSSE FZ] F 7'0G 91008 GY D)) UBSIA 1€ 39 19[NO) YLULI o)
(1000 =d 0910 = 1) o o
e S[9AJ] SSAUPaIL[AI AINJRU IIM pue (£00°0 = d) Apnis ra1eak lo€ mou mwﬁmﬁwww £ Aoy
F ¥6'9C ‘s91ewd) Ul $§°8 F 06'£C 9109S SYHH UedN P ¢ . P ' ’ M i
eg (100°0 > d ‘920 = 1) xopuT A}12A3g eruwOsuy SV %¥¥S %Mwmme [cc]
UM UOTE[SLIOD /080 F §9'T 31008 S¥DD) UL sofewa] ‘s1eak 17°9 F 67 14 ‘799 12 30 wIZEX WSzo0y
3[edG EMEB)O-I[ISLIMIN S}NSIY UreA a1reuuonsangy/areds soysuaperey)) ajdueg Anuno) 1eax 1oy EEN]]

‘Ju0D T 3qeL

914T ‘€1 “ST0T 2400y 31vaf]



*SOOUDIDJIIP
Topusd Juedyrudis ou ‘68°) F ¢8'T SI[CN ‘#8°0 F 761
so[euwrd,] syuawredwr [euonduny /90 F 99°T SO[EIA
“1£°0 F €41 sofeurs, syusunredur [eUOL;Owa-aAY U300

g, . . erensny
191008 J[LISANS GV UL ‘160 F F0'T , 94 7°€9 SATeUId,]
red SI[BIN ‘68°0 F LT so[ewayg Ajarxue joedw [euosiad SVO SVAH {(98-81) 1894 G'9T F G'6€ ‘0€S - wwao (el
169'0 T 15°0 SOTRIN ‘220 T 850 So[ewag swioydwds [£39 990H
[eI01ARYR] F6°0 F £6'0 SOTRIN ‘68°0 F 60°T So[ewag
uoneuTunI {50 F 1£°0 SBIN ‘080 T 16°0 So[ewa]
swoydwAs 91109y e :$9100s aTeISqNS GYHH ULIA
100 (10°0 > d) uorssaxdap pue £jdIXue YjIm paje[orIod 046G SI[PWR] ‘s1eak eHensnY
d surewop SyAH 93 [[V ‘A191xue-0da pasustradxe 2,8'69 SVAH §9'9 F €£'Ce ‘srenperdopun fee Te #WN%MoE L67]
QdURI]
Ireq (€2°0-%0°0) £1°0 UeIpaW ‘91°() 9109S SYHH UL SVAH %09 SoTewa] ‘s1ed4 6°6F {149 €¢0¢ [s7]
JeSIRIA 7 QAIIL]
T T,
red F 6€°0 uonreUTWINY d[EdSqNG .Mmm.o F ¢6°0 swoydwfg SVaH %' L9 SR YL F 9'9€ ‘2z€ 219 mwm oummcw L2v]
2AIRYY 3[eISANS {050 T §G'0 21008 SYHH UL 1239 [PHPSHoH
.om..o F 0g'1 Pedur Eco@am ﬁosm b.&xﬁm ‘050 ey — Aueurion)
e + £¢°0 swoydwids [erotaeyaq 490 F 09°0 uoBRUIWNI SVaH {(e/-8T) STeoK £9°01 T €767 193 £20¢ [97]
‘09'0 F 69°0 2100s dredsqns swoydwAs aanddyye ueajy (€L781 LT Ev6C 987 ‘[e 39 [oZUIe
pueIezIImg wnid
e ‘$€F F ¢ 1T 91008 Jusuodwiod [euonduny Ueaw ‘/'q woiy 9,/1'¢ “Wwnid[ag Woij 9,91 FF g
red F 9%'9T 91008 JUSUOdUIOD [EUOTIOWS-2ARTUS0D ULS]A SV20 ‘9dUeL] WO % 0% 7S ‘%/E TG SO[ewd,] €coe [e7]
) : 2 “Te 39 USId9L]
“(18-81) s1eak [TH1 F T8¢ ‘7.8
*(6g 0 = 1) 93ueyp dewrd Jo dduRLIdX ‘syusuireduur
(06°0 = 1) [euOBOUNY PuE (F6°0 = 1) [EUOROWD-IARIUZ0D ey woxy (94,7°7) 9f ‘odomy wnidpeg
poon {Gro= = 1) ade i suoneraLio) (1000 > & SVD woy (%8'£6) FE0Z ‘(%88 1) So[ewag 220t [7¥]
(0£:0aS) 66'T = N SRR UL U (69°0 AS) TL'T =N {(58-21) STe3K ZG€1 T FO'Ch 0802 [ 10 USIOa]
SeM Sa[eWd,] UL §Y)) *,SOWNWOS,, ULy} Ud}jO I0W ’ ’
Kyarxue arewr pasustadxe syuedonred jo o, 59° 11
3[edG eME)IO-I[ISEIMIN S}NSIY UIeIA arreuuonsangy/areds sonsuRpPerey)) ajdureg Anjuno) 1eax royny EEN]|

‘Ju0D T 3qeL

GCjo8

914T ‘€1 “ST0T 2400y 31vaf]



©aI0Y

meg FG'0 F 67T 97008 [e30} U SVOD %16 STeWd] ‘€T F TFHF ‘667 €20C [9]
‘Te 3o Sue(
(10070 = d) UBIP[IYd Ym
syuedmonred ur 8100s [€103 19MOT ‘UBWOM UT (F20°0 = d)
S90URQINISIP [RUOTR[I pue (6100 = d) SUOTRISoTUIReur souLl
e aarssaxdep-Ajarxue 1oydry ‘ordoad SunoL ur , %89 d
red (100°0 = d) saduRQINISIP [EUOTIL[OI PUE SUONL)SIJTURU SVO - VANA safewa] {(z6—6T) STedA T'HT T 8F ‘29¢ - mmmmw of [7<]
aarssaxdop-Ajarxue ‘91008 [30) VHINH IPYSTH [& 30 W]
"€TL F TG 91005
1630} SYD UBSN 5°C1 F T 6¥ 91008 [€30} VHINE Uea]n
(10070 > d) aareuuonsanb
J09JJ€ JTeI) [EJUSWULIOIIAUS d} JO S}OIJJE dAIDI0D
pue uondNIISqo ‘sawodNo danedau (G0 0 > d) L1vrxue ouer]
ieq pue uorssaxdap ‘(100" > d) aIn3eU 01 SSIUPIOIULIOD VANT T3S $20C [ce]
pue erpawr 03 amsodxa (1000 > d) usIp[Ty> Suraey jou ‘Te 30 urpe(
(10°0 > d) uonyeonpa Jo [943] (50’0 > d) 1opusg areway
YIIM UOHRDOSSY "GZT TF 9% 9I00S (303 VHINH ULSA
(1070 > d) 21008 Aoeorgyg-Ja8 Aoy
[2O]O IM SUOTIR[OIIOD dATRSAU F6'T F €79 . . . oot -
ed 21008 Juauredwt [euonouNy SANRTUS0D FHe'0 = d ‘/F'¢ SVOo % b9 Solewa {S1eoh 811 F I'€€ 'h6e e mmm.muoﬁ: [ec]
F 65T Sem 21008 Juswaredwr aAnTu80d gy D)D) UL e I
(10070 > )
aTedg SIsATere -007 ‘a1edg A1I0A 98ueyD) ajewur)) Yim - ATe3r
areg SUOIR[STI0D 179°9 F 5°§ 91008 jusuaredwt feuonduny SVDD ‘SYAH S i oy €20C [zs]
2ANTUS00 GV ‘66" /. F 08T T Sem a100s Juauriredwr sajewiag s1eak 011 F ¥1'¥€ ‘081 ‘Te 38 YuLdoUU]
aapu80d YD ‘80°ST F F4' 1T 91098 SYHH UL
. d . puerad]
e sa11) pappmis woxy uonniod Ire Jnoge saLLIom — %F /S <20z <]
: UM UORE[BII0D) "§9'9 TF 61 97008 SYAH Uealy sa[ewa {(¢6-07) STeK £'9T F 095 ¥ 10 19 11O
'sarewr uey (100°0 > d) Lyorxue 3oedwr reuossod
pue (G0'0 > d) swoyduwAs aandajye a10w padudLIddxa
safeway pue “(G0°0 > d) A1arxue 1oedur reuossad
ssa] pue (10’0 > d) UOTJeUTWINI 9IOW YJIM PIJRIDOSSE
sem a8y *(10°0 > d) 91415351 UoqIEd MOJ € 3dope P — erensny
e 0} SSaUTPEaI pUE INOTARYD( [B}USWUOIIAUD-01d d10oux SVAH {(98-81) iy GO1 T 566 1065 $20C [0<]
pue “uonoeysnes o1 19Mo] “uoissaxdap pue Ajarxue ’ ’ ‘Te 30 380y
pasiferauag jo swojdwAs arour Y3rm paje@rIo))
'26'0 F ST Aorxue yoedur feuosiad 170 F 9670
swojdwiAs [eroraeyaq ‘160 F GO°'T UOHRUTWNI ‘6/°0 T
680 swoydwiAs 9A1d9JJe :SIT0DS [LISANS GYHH ULdN
3[edG EME)O-2[ISEIMIN S}NSIY UTEAl aIreuuonsan(y/aress sonsuaperey)) ajdureg Anuno) reax roymy [3ov]

‘Ju0D T 3qeL

GCJ06 914T ‘€1 'ST0T 24001 31vaH



(1070 > d) 93ueyp adedspuef

eIsy ‘seorowry ‘odoiny ‘esryy

%L9

Ireq paarad1ad pue siorAeyaq [epudwuoIiAuR-01d 3im ovi , . , Gz0z [¢9]
SUOT}R[LIOD SAISOJ "I TT F ¢'9G 91028 DV H UeSA SO[eWIR] {(78-61) S1eOA 6T F L ‘1ST URMHADN 79 Zyeny]
(100°0 > 4) ysim aanonpoxdar ypim - BIUSAO[S
Ireq UOne[RII0Dd dAnyedau pue uorssardop pue Ajdrxue [rm SVHH o, ° . . Gz0T [29]
UOIR[21I0D SANISOJ "9°() F §'T 91008 [e10} GYHH UeSA so[ewo {(0g-8T) STedA §'€ F 8'€T FTe ‘Te 19 SO
: ‘0 > d) s101ARYRq [E}USWIUOIIAUR-01d %¥"LS SO[EWS]
M mﬁmwmwmowbovu m::.ﬁm% m% # > d) - - ‘s1eak g1 F (°0C “(SHN—s10fewr S20T
1004 ht Avl Hsod 1500 650 ¥ 6¢'1 SHN SVD ‘SVAH 9OUBIDS [LJUSWIUOIIAUDUOU vsn [19]
1. . s ‘N=d . ' .
££°0 F 09'T SH 21095 T30} S Ueaw (90°0 = d) 89°0 c¢1 pue gg—siofeur TopSuRY
F 69°0 SAN “18°0 F 06°0 SH 1038 [€30} SYHH UL\ S3DUSIS [LJUSWILOIL AUD 9¢) 691
%001 So[ewWd] *(FH—81) s1eak Aoy
1004 ¥4 F €61 91008 [€30} GVD) UESJA dul[aseq SVD 9 Mﬂ $97 {uowo >> yreuSard 9711 mmom [09]
Te 310 eAe)y
(600 > d)
eI3[RISL[OS puk saduLLIddXY SSaUNIPUIIA JO ATOJUDAU] erensn
e dArsuayRIdwo)) ay} JO SUTEWOpP YIIM SUOTJR[ILI0D o/ 70t SOTEUIDT SIEak o ., ensny lec]
e /0 F 9°0 A1erxue yoedun [euosiad /20 F 0 swoydwAs SVOH YoV 8F So[eWD] - €¢I F0'9€-48¢C < ¥20c 65
o . ‘e IuE)G 3 [1ed]
[exoraeyaq ‘"0 F ¢'0 swoydwAs saneurwuni ‘20 F
90 mEOaQE%m 9ATRJJY SaI00s a[edsqns Sy HH U9\
(Go0>4d
“$60°0 = 1) Lriqesnar pue (100°0 > d ‘921°0 = 1)
SSoUATEME [BJUSWIUOIIAUD ‘(G0'0 > d “C11°0 = 1)
POOJ [ed0] pue Amoo > d \oﬁﬂ.o = .Hv uondNpar jeawr % 19 sorewaq %QMHS.H
are, (60°0 > d "T600— =) 91P 3] MO[ (G0°0 > d ‘FTT'0— = 1) SVHH ‘s1eak T F §'0T So[eWd] ‘srealk €20¢ [8¢]
uonLnu paduereq pue %&:mw& M SUOTJe[aLIOD) QT F 91T S9N meuwﬁ.-—uﬁhw.Hw—uCS <09 une)-rexeseqey
"(€00°0 = d) (0°8 F 0'F1) SHULPNIS ewW uI ey
(69 F
T'C1) STewdy Ut 18y 31y Sem 3100S [e10} 3[eds AJorXue-00g
(2000 = d) ured
redg
syuedonred snjes dSTULIOU0D90100S YSTY-SA-MO[ %6¥ SoTewa
reg ; SVD . ) geoe [£€]
. pue ‘(00°0 = d) areway “(710°0 = d) 193unok {(81-21) s1eak 67T T 071 ‘G901 zonbzep-zousun(
ur SPPAS] JYSTH $F°S F 61°9T 91038 230} SV URSN '
d[edS BEME}(-I[ISELIMIN SHNSAY UTeJAl alreuuonsan()/aeds sonsuRpPerey) ajdureg Anpuno)) 1eax royny [32¥]

‘Ju0D T 3qeL

G¢J0 01

914T ‘€1 “ST0T 2400y 31vaf]



(10070 > d) Lyarxue ayewr Sunorpard Apueoyruls
smau aSued syewI 03 USAIS UOKUS}E pUR 3sh BIpaWt

vsn
pooo jo Aduanbaiy ayp yyrm “Ajarxue ajewrrd ur adueLIEA SVDD 9,/9 SO[eWId, ‘S1edk (7 ‘86¢ 202 [0z]
ay jo 9,e¢ APrewrxoxdde pauredxe sajqerrea ‘[€ 30 dwaUNpeA
21ns0dxa eIPIIA] "09°0 T $0'Z 9100 SYDD) ULIA
(21070 = d 7T’ = 1) 35Fe pareandesp pue (5000 = d
‘97°0 = 1) PRILATIOR 9AT}ESSU Y30q UM PIJRIdOSSe epeUR
oo Aansod pue (£50°0 = d ‘810~ = 1) 12Je pareanIeap %9 pEIEI (eo]
Pood aantsod ypm payenosse A[aaneSau sem £jarxue-0dg SViH safewa {(0G—/1) STedA 6% F ¢ 1T ‘2El e mwNmNs 69
*(areds G-1 e uo ¢1°7) urodprur aedss ayy moq [e39 A1
Suraq ueaw Ay YIIMm “A3SIXUER-009 JO S[9A] MO[ A[ITe]
e *MO] AT9A paynsax . %616 Sorewd] {(0g-81) MM%% [59]
’ (826'0 F $95°T = IN) £191XUR-003 10§ aNTeA URSW Y[, 69°¢ F 95°FC ‘sinpe SunoL gog 16 39 epresy zador]
"(S0°0 > d) uoryeonpa pue age Yym
SUONLALIOD dATE3aU (1000 > ) SS[ewW Ul Uey) sa[eway
ur yoedurt [euosiad 11y noqge AjaTxXue Jo S[PA] o
005 19yS31p] *A391XUE-009 JO S[9AS] JULdYTUIIS AT[edrurd SvaH %F 18 mWN%NL /o]
P pey (ordures [e303 a o %9 ¢r) a1doad 08 850 safewa] “(£9-81) £'01 F 1'8T ‘F€9 [ 10 MOUOLe]
F /%0 Kyorxue oedur feuossad ‘60 F ¢ 0 swoydwiAs :
[eI01ARYRq ‘16°0 T ¢ 0 swoydwiAs saryeurwuni ‘gg'0 T
/F0 swolduAs 9ATIO8JY :S9I00s 3[edsqns GYHH UesA
poosy “(10°0 > d) uorssaxdap pue (100°0 > d) A1R1IXUR 1M SMOD %b'T8 _OMMML [99]
SUOTIR[A1I0 {TF'§ T £0'€C 21008 SMDD UeaW [ejo], sarewad {(0£-81) 9°0T T T'9Z 0T e 10 MoOUOLE]
o (10070 > d) cormusww@ pue (9000 n&& %LS puerod
pooD 93€ }IM SUORR[D1I0D 9AReSaN (1000 > d) s3[eway SVD (Aot e ot 720t [<9]
ur s[oAd Y31 '89° "0 91008 uesuI [e30 ‘Te 39 MOouOoLIR
[ S[2A3] 29USIH '89'8 F P07 1095 Sy ULau [ejoL AR {04-81) 65°6 T TE'ST ‘609 I e
(100°0 > d) uondeySIIES 9JI] YIIM Paje[21I0d AjoAedau
pue 1o1aeyaq [ejuswuoIiAul-01d pue uorssaidop
IIM paje[2110d AJoAnyisod surewrop £3a1xue-029 [y
‘#10°0 = d) L1orxue yoeduur feuosiad 10yS1y pamoys Sutel
syuedopred 1o3unox Juesyudis J0u ‘990 F GF0 %6 /9 SITRUIS,] fen
e Lo . SVHH ey . et G20t [#9]
SO[BIN “£9°0 F 66°0 SaTewda] Ajorxue pedu feuosiad (S4—£1) ST8K O°TT F €2€ 9FF AOURIEA Dl UZBAT
‘£'0 F $S'0 SOTRIN ‘020 T 250 So[ewag swioydwids 4 pHEHzeait
[eI0TARYD] /€9°0 T 8F'0 SO[CIN ‘89°0 T 4S°0 SoTewrag
uoneuIwIni ‘g0 F $S°0 SITCIN ‘84°0 T 020 So[ewag
swoydwAs aA1)09) e :$9100s a[eISANS GYHH UL
3[edG EMEB)O-I[ISLIMIN S}NSIY UreA a1reuuonsangy/areds soysuaperey)) ajdueg Anuno) 1eax 1oy EEN]]

‘Ju0D T 3qeL

GCIOTL

914T ‘€1 “ST0T 2400y 31vaf]



(0F1°0 = 4G0°0— = 1) BuIdq[[oM [eI130[0YI4S ]
UM uone[a2110d ou g (100°0 > d ‘6€°0 = 1)

SSaI3SI(] [eDIS0[OYIASJ YIIM uone@LIod danisod %699 sourddmryg
reg yuedyrudis e sey Larxue sdueyd syewn)) “(100°0 > d SVOD . . . o 120T l6£]
‘/€°0— = 1) paje[ariod Aoanedau Appueoyrudis are so[ewR {(9¢-8T) S1edh 9'L F ¥0T ‘E€¥ ‘[e 30 sakay
YITeaY [ejusw pue A91xue agueyd ayewr) ‘HHe = AS
TLLT=INTHW *4£0=dS ‘8€CT=INSVDD
. ‘0> d) A y i« BIUSAO[S
00D (1000 > &) A11044 Sy Put ‘ssams #3opare SMDD‘SVD %8 'GL SA[eWd] “($T—81) L'T F 9'1C ‘Th €20C [82]
P IM SUOTJR[III0)) "T/'(0) F G9'T 9I00S Gy D) Ueaw [ej0], ' ° ' ’ €95 YOI
(1000 > d) Id pue 19D paprpaid
Apueoyruds Ljarxue jrexn pue A110M-009 Yiog (1. 10§
So.m >d \mmo = 1 pue [4D) 10§ 100°0 > 4 ‘6¢°0 = I) o[eds o aouer]
are, uordediad SISLID [eJUSUWIUOIIAUS SU} UFIM SUOTFR[DIIOD SVID oy d e €202 [22]
yueogruds pue aanisod pajqryxe gy Ay so[ewia {(8/-81) 971 T 9'LE ‘1€F ‘[© 30 IoTjUdWLIR
jo s1039e5 ygog *(18°0) €8°T (I1) yuswreduwr reuoyouny
“(2£°0) $8'T (14D) yuowaredwr euogow-2AnIuS0)
‘A}91XUR-009 T9MO] 9199 Arey
pooo pasrpard a8e 1apio {A1a1XUre-009 Jo s10301pard aanisod SVHH oy , $20C [92]
juedyrudis arom uoren3aisAp uonows pue ALIop So[euID {(p4-81) 1004 T€ ‘SHNPe TgE ‘Te 39 nIIQ
(9000 = d“;X) L1 pue (1200 = d *;X) eouspisax .
o0ad4fy o qu Ajarxue-009 jo w>w~w U9 M3 %58 eI beap
areg ’ hpa IO Lo ool SVAH 9697 ULINGNS “%,G'$9 UGN %,6'8G cz0¢ )
: PUNOj Sem SUOIIRI0SSE JUBdYIUIIG 946 dIDAIS sofewag ‘180K 1661 T 0662 ‘086 poUIEOI
‘0, CF 9JRIIPOW “2/,Q¢ PIIWL PII[NSAI S[IAI] AJOIXUL-007 ’ ’
(110°0 = d) uorssaxdap pue (1000 > d) Jo—
ooy £391xue WYIm uoneR110)) (1000 > d) s1eak ge> ova % T'FG SoTeuId,] - (521
pade sjuedpnred ur roySry (80070 = 4) TH'TT F 760§ (99-61) ‘T €1 F s1eak L€ H001 ) g
P . [® 19 TYdUeL]-pNenodIN
Sa[ewd] ‘TCET F £€'8Y SOIEIl 21008 [€30} U DVH
(60°0 > d) syuaumredap pajear-yiesy ur Surpnis P — Ko,
poon asoy} pue safeway Suowre pajrodar a1om $a1008 SVHAH , L fea e 5702 [e£]
£K391XUR-009 I9YSTH "6°'S F F'ET 9109S SYHH ULdN 5124 81 F 607 ‘sHnpe Buno ge/ Te 39 ueul-STwRy
1reg (100 > d) ssans pue uolssaidop “iapare SvaH %80L SI[EWRA € F 60T 96 s [2.]
: IM SUOTIR[AII0D) “8F°0 F €50 27008 SYAH UedlN ° PPOL 3 SSUO[-STUFEIN
. (50°0 > d) Suraqyom [euRw J— %L 1L SOTeWRg %Mwmmp (1]
U3LM UOHR[III0D) 78'8 T 98'GT 91005 SYHH UL (65-8T) S1894 14°9 F 14°4T T6€ T30 [ereIN
3[edG EMEB)O-I[ISLIMIN S}NSIY UreA a1reuuonsangy/areds soysuaperey)) ajdueg Anuno) 1eax 1oy EEN]]

‘Ju0D T 3qeL

G¢ioct

914T ‘€1 “ST0T 2400y 31vaf]



100

(58¢°0 = d650°T = ) A1o1XUR 105
TUEOYTUSIS-UOU 210M SOUSIIPIP “(G< “FE-GT FT—LT)
sdnoi3 a3e ssoxvy (1000 > d “966°F = 1) APrxue—uaw
Uey} SUOIOW-09 JoYS3TY pajrodar usuwopy

SVAH

9,GG~ Sa[ewd ‘S1edk €' TF ‘GOL

eruenyiry
Ge0e [¥8]
SUADIGOI] 3P IAIIS

e

'8'6 F 86 yuawaredwy feuonoun,y
‘18'9 F 19'81 Judwuredwy [euogowry 2anus0)

SVOO

s1eak
66'0 F 8T°61 ‘SUSpNIs AyIs1oAtun 7oy

sourddiyq

Ta0e [es]
‘Te 39 uowrig

pood

(1000=4d
‘8/8°0 =€ 'TL0°0 = d ‘9700 = £¥) JUsWIUTE}}E UOHEINDD
reursyed Aq paorpard Appuedyrudis sem (59°7)
areasqns joedwr Teuosiad ATuQ “(yusurure)e [0oyds
,sI9Yjow pue sidyjey ‘eare 3urarf “Surjooyds ‘ode
“ropual) sioporpard Aue £q paurerdxe Apueogrulis jou
dr1oMm s[opouw afedsqns (09°'T) swoydwAs [enoraeyaq
pue (g6 1) uoneurwni ‘(98-z) swoydwAs aanoagye sy

SVdH

s1eak €8'T F 9%°0C (%S 18 ) €29

eSnyog

€20¢ [es]
‘Te 30 oredureg

pood

(10070 > d)
joedwr reuosiad uo pue swoydwAs [eroraeyaq pue
9ATIORJJE UO Sa100s 1Y31Y 310dar 03 papua) syuedopred
13unox “(100°0 > d) seuo uerunuadIy ayj 03
10adsai s1030ey L1arxue Joedur reuosiad pue swoyduwds
JATIORFE A} UO Sa100s 1oy31y pey syuedoned
ystueds “(100°0 > ) 19°0 F S50 SS[BN ‘#9°0 F S£°0
sarewd,] A1arxue ypedwr jeuossad (8170 = d) 850 F
$6°0 SA[CIN “€9°0 F §S°0 soewd,] swoydwAs [eroraeyaq
(100> d) 85°0 F 850 SO[BIA ‘85°0 F 99°0 SI[Wd]
uoneurun (1000 > 4) 09°0 F 740 SPRIN ‘90 F 68°0
sapewa swodwAs 9AT)OJFE 1SII00S A[LISANS SYHL]

SViH

(68—F1) s1e4 0°L1 F 8'0% ‘%89S
SaTewd,] (eunuadiy {(£6—91) s1eak 19
F 9'7Z '%98 sorewa] :ureds {(gyg = u

ureds {066 = U eURUABIY) 8EGT

uredg pue eunuadry

yeoe (18]
‘Te 39 e3oamQ) zon3LIpoy

pood

(1000>d°L1T =N
'SA 19°T = A) 3eduwr [euosiad jnoqe Ajaixuy pue
(6000 =4"9£°0 =N 'sA 80'T = W) swoydwAg aan03)5y
ur g¢< sjuedonred ueyy sueawr 1oySry Appuedyrudrs
parrodar gg=> pade aydoa "serewr uep sapeway
ur punoy a1om (9000 = 4 ‘17T =N "SA ‘651 = W)
joedur reuosiad noqe Lpixuy pue (G000 = d
‘080 = N 'S4 ‘60T = ) swoydwiAg 2andagyy 1oyS1H

SVAH

%8'T9 Sa[ewa]
(g£-81) s1eak 9T'TT F 90°C€E ‘Se€

9[edg eme}j-9[3SedMaN

S}INSaY UTeA

aIrreuuonsan)/areds

sonsuRpPerey)) ajdureg

Arey
€20C [08]
“[€ 30 TY200Y
Anpuno)) 1eax royny [324]

‘Ju0D T 3qeL

G¢Io €l

914T ‘€1 “ST0T 2400y 31vaf]



pue[og

e . Y1l
100g LS50 F 16T 91038 [2303 SYD UL SVD soTewng (Fg-8T) $199K 21 T €7 ‘16% e %N%Né . [16]
(10070 > d) A110M-000 YyIM uredg
e uone[R1I0D) AJAIXUR-003 P[IW PAIIYXD sjuapuodsar SVAH sreak gg-g1 ‘sympe [161 T\ [06]
JO %81G "£8°0 F €7 3109s SYHH Ueawl [e10], ‘Te 19 BUIDIA
'SV DD Jo s103orpard £y se padrowa
aandadsiad s pue syren Ajjeuosiad pue (¢4 7 = N oo
e £o1xue ‘1677 = JA 189y ~8°9) SUOLIOWD d}PWI }SIPOW S —— PUeIod
req M (37835 G- © U0 ZG'T = N usuredwy [euonoun,g SVDD %6889 SO[EWIR] ‘SYNpE £e¢ e [68]
o Te 30 eysjoypny,
09'T = N yuswirreduy reuoowg-2A3US0Y))
9JRIdPOW—0}—MO][ I9M S3I0IS SV DD
(0FL°€ = 2 169%°0 'SA 6/8°0) 1edurl-Teuosiag
Pue (868'T = Z {06F°0 "SA 8G6°0) Juauwredur
[eroraeyag (G61°C = Z ‘184°0 "SA 00G'T) UoneUTWINY U0
URQIN PIPISOXD SISO} [RINI UM “(TTT°0 "SA ££9°0) L PUIAOSIZISL] pUR erusog
100 peduwr-reuosiad pue (616°0 "SA £50'T) UOHRUIWIIY SviaH S1eak Gp %S 4L ¥20T [8s]
100N - . L sarewd ‘s1ayoes) Ayderdoad op
(19€°0 'SA 04°0) @ABORYY U0 UsW Uey 1oy31Yy o1a90fey 2 d1a0UNJIIL
Ppa102s udwom {0G6G 0 L1orxue pedwr-feuosivg ‘€86 0
juswaredwr [exoraeyag ‘(3s9YS1Y) Gz’ UoTyeurwIny|
‘G79°() QATIOVJJY SIOM SUBIW d[ISANS CT-GVHEL
“(10°0 > d) erpuy ur uogedNPa Y3Im
UOTJR[LI0D 9ATYISOJ *(10°0 > d) uede( ur aanedau pue
(100°0 > d) BUIYD) UT SWODUT YJIM UOT)R[ILIOD JATIISO ]
(1000 > d) BUTYD UI 19MO] “°§’[) 313 pUe eIPU] Ul s ‘uedef( ‘erpuy ‘eury)
pooo Kyarxue a3ueypd ayewr 193uons pajrodar syuedonred SVYDD 000% €202 (28]
193unox “(50°0 > d) erpuy ut 12mo[ ‘(100°0 > 4) Te 30 wrel,
"§'(] 9Y} PUB BUIYD) WIOIJ SS[EWL UT S[9AS] IOYSTE]
"998°0 F ££9'T VS 9€9°0 F $#9'1 uede[ ‘9680 F 069'C
BIPUJ ‘098°0 F €¢T'C BUIYD 9100S Gy D)) Ueaw [ejo],
(100°0 > d) yusunsniperew [eos pue Aaxang,
e Ajorxue yiresy ypm paye[oriod Apanisod Ajerxue-oog SVHAH o,6F SoTeWId ‘s1edAk G7-8T 1/9¢ 6702 [98]
*(200°0 = d) L191XUER-009 19Y31Y Pajrodor USWOp ¥1zQ 1 mdmy-seqng
(600> d'821°0 =9 ‘100> d "4£T°0 = ¢) HN 248ty
pap1paxd vHDD yim 1013803 yOO pue (G070 > d
'612°0 = ¢) VDD #uSry parrpard vOD “(10°0 > d woq SIS 67 ‘s£0q g9 :uLIpIpR eun
e ‘0TF°0 PUe GFZ'0 = ) Xopu] $Seng UaIp[IyD YISy . ‘syuared 9y pue (s1eak 97-9) usIp[IYP 207 [cq]
’ paprpard HIN pue vOD 1y31y (1070 > d ‘€160 = 1) LT S9IJUD /S[OOYPS [ED0] PUe Ypurg 2 15 IO
SaWodIMO (HIA) YIESH [CIUSIA M pue (10°0 > d UT SPOLISIP Pajdajje-pooyy WLy €91 v S
260 = 1) (VHDD) uondy /uoednpy a8ueyd-orewi|)
PIM pajeprIod (VD)D) A19rxuy aduey)-aewr))
3[edG EMEB)O-I[ISLIMIN S}NSIY UreA a1reuuonsangy/areds soysuaperey)) ajdueg Anuno) 1eax 1oy EEN]]

‘Ju0D T 3qeL

GCI0¥L

914T ‘€1 “ST0T 2400y 31vaf]



Aoyymp,

ieg (10070 > 4) (SINd) @woIpuAs ennsuaw-a1d J— (02 As) ¥6'9¢ 28e . [v6]
: UIM USWOM UT IYSTY ‘H$°9 F §7' /7 d100S UBSIA ueaw ‘(ade aanonpoidar) uswom 96§ UTYeS eIz 3 W S1op[ISoK
(1070 > d) ssauoarssaxdop pue - Auewrzon)
pooH Kyarxue s uonep1I0) (0070 = 4) soreway ur Aarxue SVD Hroan) < g ¢ 120C [c6]
ayewrnd 1YL ‘780 F [/ T 21008 Gy [210} UL So[ewad (69-81) 6'€L T 667 ‘101 ‘e 39 PIOYUS[NA
‘(101ARYD( [RIUSWUOIIAUH-01]) gHd Partodai-jos
N pue Anuapr aewp yrm syurp aanisod pue Suraqrom P S Jn
red rm urp aaedau [[ews ‘synpe 23unoi Suoure SV20 Jo€S~ SOIELID :SIEOA ['/p~ -8EE] . mewc . [ze]
1DYSTY *(S/ST T~) A191XUR 9L LW MO AI9A [ERY MM
3[edG EMEYO-I[ISEIMIN S}NS3Y UTeA] a1reuuonsang/aress sonsuperey)) ajdureg Anuno) reax royny [3o¥]

‘Ju0D T 3qeL

GO Sl

914T ‘€1 “ST0T 2400y 31vaf]



Healthcare 2025, 13, 2716

16 of 25

The quality assessment with the Newcastle-Ottawa Scale (NOS) indicated that most
studies scored in the fair-to-good range (5-8/10), while only seven [34,49,60,61,84,88,91]
were rated as poor (<4/10). The detailed quality evaluation is reported in Supplementary
Table S3. High-quality studies typically combined large and representative samples with
robust ascertainment and reporting, whereas lower-quality articles were mainly limited by
small sample sizes, convenience recruitment, or incomplete reporting.

Articles were published between 2020 and 2025 and reported cross-sectional findings
from diverse contexts. European contributions came from 38 studies [32,34,38—42,44-48,51—
55,57,62,64—68,74,76-78,80,82,84,88-93]. Oceania was represented in 6 studies [21,33,49,50,59,72].
Americas’ populations were examined in four studies [16,61,69,70]. Asian countries were
analyzed in 15 studies [31,35-37,43,56,58,60,71,73,79,83,85,86,94]. In Africa, eco-anxiety was
assessed in three studies [28-30]. There were three studies involving countries from more than
one continent [63,81,87].

Sample sizes varied widely—from small convenience samples (40 participants) [88]
to large multi-country surveys (4000 individuals) [87]. Both males and females were
represented, often with a female majority; age groups ranged from adolescents to older
adults, with many studies focusing on young adults. As expected, measures of eco-/climate
anxiety varied across the studies. The mainly used tools to assess eco-anxiety were the
Climate Anxiety Scale (CAS; Clayton & Karazsia) [16,21,28-30,36-45,52,53,55-57,60,61,
65,68,70,77-79,83,85,87,89,91-93], and the Hogg Eco-Anxiety Scale (HEAS) [21,31,36,46—
52,58,59,61,62,64,67,69,71-73,75,76,80-82,84,86,88,90,94] in their different versions.

Research on eco-anxiety has expanded across regions, showing both shared patterns and
context-specific nuances. In Europe, several studies linked climate anxiety to loneliness, mental
health, perceived longevity, field of study and trust in science [32,38-42,46,47,80], while others
reported correlations with affect and resilience [32,34,52,53,57,58,60,71,74-76,78,82,87,88] or with
depression and life satisfaction [62,64]. Beyond Europe, African studies connected anxiety to
environmental literacy or residence characteristics [28,30]. Turkey contributed one of the richest
datasets, including validation work and studies on identity, health, and diet [35-37,43,71,73,86,94].
In North America, Canadian and U.S. studies showed that eco-anxiety is linked to existential
meaning, affect and media exposure [16,61,69,70]. Australia and New Zealand were central in
instrument development and characterization of the correlations with anxiety, depression and
stress [21,33,49,50,59,72].

After transforming scores to the Percentage of Maximum Possible (POMP), standard-
ized mean values ranged from a minimum of 1/100 [29] to a maximum of 82.5/100 [43]
across the included studies (Table S4). Most estimates, however, clustered around the
moderate range (40-50/100), indicating that while some populations reported very low or
very high levels of eco-anxiety, the overall distribution suggested a central tendency toward
moderate intensity [28,30,32,34,43,46-48,53-57,61-63,66,70,76-78,80,82,85,87,88]. Consis-
tently, the random-effects pooled mean was ~34/100 (95% CI: 29-40). The broad confidence
intervals for several studies further suggest considerable between-study heterogeneity.

As for the variables analyzed with eco-anxiety, gender differences are reported in
25 studies [16,21,28,31,36,43,44,50,54,55,57,58,64,65,67,73,74,80,81,84,86-88,93], with women show-
ing quite always higher eco-anxiety or eco-anxiety subdomains than males. Age was the second
most frequently studied variable, with 19 articles reporting higher levels of eco-anxiety in some age
group, most frequently in the youngest [16,38-42,44,55,57,64,65,67,74,80,81,84,87,92]. Furthermore,
the selected studies reported a wide variety of other variables correlated with eco-anxiety, such as
psychological traits, place of residence, and engagement in pro-environmental behaviors, whose
definition was very different across the studies and did not allow a comparison.

Therefore, we performed the meta-analysis including only the 60 studies [16,21,28—
38,43,44,46-49,51-53,55-76,78-87,89-94] that assessed eco-anxiety using validated and stan-
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dardized instruments (CAS, CCAS and derivatives, HEAS, EAQ), for a total sample size
exceeding 65,000 participants across different countries and cultural contexts (Table S4).
After transforming all scores to the Percentage of Maximum Possible (POMP) to harmonize
scales with different ranges, the overall pooled mean eco-anxiety level was approximately
34.2/100 (95% CI: 29.1-39.2), corresponding to a moderate level of eco-anxiety. Between-
study heterogeneity was very high (I> > 95.6%), reflecting differences in instruments,
populations, and study settings (Figure 2). The prediction interval was 13-55/100, indicat-
ing that future similar studies may observe eco-anxiety levels ranging from very low to
moderately high. Subgroup analysis showed that eco-anxiety scores varied depending on
the instrument used. Studies employing the CAS or its derivatives (n = 34) consistently re-
ported mean values of about 40/100 (95% CI: 36-44), representing the majority of available
data. The HEAS (n = 26) tended to produce slightly higher estimates, averaging 46 /100
(95% CI: 41-52), with a stronger emphasis on affective and behavioral components. The
EAQ (n = 2) yielded the highest values at approximately 51/100 (95% CI: 47-55). These
differences were statistically significant, indicating that the choice of measurement tool
explained part of the heterogeneity observed across studies.
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Figure 2. Forest plot of the meta-analysis (k = 60 studies). Horizontal bars indicate the 95%
confidence intervals of individual effect sizes, while the diamond at the bottom represents the
pooled estimate (random-effects model, 72 = 388.35, 12 = 95.3%; p <0.001). * Analyses derived from
the same cohorts using different scales (CAS and HEAS); ** Studies reporting two distinct study
designs [16,21,28-38,43,44,46-49,51-53,55-76,78-87,89-94].

Meta-regression analyses further explored potential sources of heterogeneity among
the examined variables—i.e., gender, age, year of publication and country. When modeling
country as three macro-areas, studies from Western/Northern Europe showed lower eco-
anxiety than Mediterranean/Eastern countries (3 = —11.4 POMP; 95% CI: —23.5 to 0.6;
p = 0.063), and Non-European samples were even lower (3 = —18.1 POMP; 95% CI: —34.6
to —1.6; p = 0.033). This supports a gradient whereby Mediterranean/Eastern contexts
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exhibit the highest mean scores, followed by Western/Northern Europe and then Non-
European samples. The association with publication year is non-significant (3 = +1.5 POMP
per year; 95% CI: —2.7 to 5.7; p = 0.48). These differences, although indicative, should
be interpreted cautiously due to the heterogeneity in sample characteristics (students,
workers, general population) and cultural as well as environmental contexts. However,
these findings highlight the robustness of eco-anxiety as a measurable construct across
diverse populations and contexts, while also emphasizing the role of methodological
and cultural factors in shaping the magnitude of observed effects. The pooled estimates,
along with the prediction interval, provide a reliable benchmark for future studies and for
policymakers interested in monitoring eco-anxiety as an emerging public health concern,
especially among some populations.

Several studies reported sex-disaggregated data, consistently indicating higher scores
among women compared with men. Across the 15 studies reporting such data, the standard-
ized mean difference (SMD) between women and men ranged from 0.15 to 0.45, correspond-
ing to approximately 4-9 POMP points. On average, the difference was 0.30 SMD (6 POMP
points; women ~44/100; men 38/100; Q_between, p < 0.05). The meta-regression (REML)
revealed no significant association between mean age and climate anxiety (3 = —0.37 per
year; 95% CI: —0.82 to +0.08; p = 0.11), indicating only a trend to report higher scores
for younger groups. When the country was modeled as a predictor, Western/Northern
European samples scored 11 POMP points lower than Mediterranean/Eastern countries
(p = 0.06), and Non-European samples 18 points lower (p = 0.03). Excluding studies rated as
lower quality (NOS = Poor) did not materially change the pooled estimates (pooled mean
34/100), supporting the robustness of the results.

Finally, sample size was not associated with effect size, and incomplete demographic
reporting prevented a reliable multivariable assessment including age and sex simultane-
ously across all studies.

4. Discussion

A high variability emerged from the analysis of the available literature on eco-anxiety.
Though our meta-analysis approach considered only those studies that were based on
validated tools, it was found that the use of different assessment methods accounts for
a great part of the heterogeneity found among the selected studies. This confirms the
previously acknowledged gaps in eco-anxiety characterization and highlights the need for
standardized research in this field [10].

The most significant focus of this research is the possible role of demographic variables
such as gender and age in defining the way individuals experience eco-anxiety. Notably, the
evidence suggests a gendered dimension for eco-anxiety, with the majority of the studies
that examined gender as a variable identifying a significant association with females. In
this regard, the literature shows that anxiety and related disorders in general are roughly
twice as prevalent in women compared to men, and this may explain the gender difference
observed in our study as a reflection of broader gender disparities in general anxiety and de-
pression incidence, mainly due to exposure to stressful life events and biological factors [95].
Furthermore, this finding is in line with those of a recent review of the literature, which
related gender differences in eco-anxiety to physiological and socioeconomic aspects such
as women’s anatomy and lower access to cooling and sanitation facilities worldwide [96].

Similarly, age emerged as a critical determinant, with younger individuals consistently
exhibiting higher levels of eco-anxiety. This trend may reflect greater awareness or concern
about future environmental conditions among younger generations, who are likely to
experience potentially harmful medium- to long-term consequences of climate change
more acutely than others [16,38-42,44,55,57,64,65,67,74,80,81,84,87,92].
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Both gender and age were shown to be related to climate change, even in a recent
meta-analysis examining 33 correlates from 94 studies [97]. However, it should be noted
that in our meta-regression analysis, the relationship between eco-anxiety and gender
was confirmed, while that with age was not significant. This suggests that other age-
related variables, such as educational level or environmental awareness, can play a role as
mediators or bias sources in this relationship. Further research is needed to explore these
aspects in depth.

These findings underline the value of exploring the interplay between demographic
variables and the psychological dimensions of eco-anxiety, as such an approach provides
insights into how diverse populations perceive and emotionally respond to the environ-
mental crisis. Understanding these complexities makes it possible to tailor interventions
for specific groups but also opens the door to examining the broader psychological im-
plications of eco-anxiety. For instance, climate change anxiety has been frequently linked
to general anxiety and depression [16,33,46,54,55,62,64,66,72,74,78,86,93], suggesting that
it may both overlap with and exacerbate existing mental health challenges. Eco-anxiety
can manifest through cognitive, emotional, and behavioral responses, such as persistent
worries, psychological distress, or sleep disturbances. Concerns about environmental
issues can also disrupt individuals” ability to participate in work, education, or personal
relationships, leading to functional impairments [16]. While eco-anxiety may amplify
emotional distress, it is also closely linked to increased engagement in pro-environmental
behaviors, as higher levels of worry or anxiety about climate phenomena have been shown
to correspond with a stronger commitment to actions aimed at mitigating its effects [10].
Anxiety is an adaptive mechanism that encompasses cognitive and affective dimensions,
prompting problem-solving behaviors aimed at reducing perceived risks [12]. The dual
nature of eco-anxiety is highlighted by its role as both a psychological burden and a poten-
tial motivator for constructive environmental action, pointing to the need for interventions
that balance emotional support with empowerment to act [98-100].

Finally, when considering the meta-regression results regarding the geographical distri-
bution of selected studies, the higher values registered in countries overlooking the Mediter-
ranean Sea suggest that exposure to a mild climate such as that of the Mediterranean Basin
may increase the probability of developing eco-anxiety [96]. This factor, together with cultural
and social differences among countries, should be studied in depth as a possible predictor.

However, some limitations should be considered when interpreting these results. One
significant limitation is the considerable variability across the selected studies in terms
of populations, variables, and methodologies, which can influence how eco-anxiety is
experienced and reported. A particularly challenging aspect was the inconsistency in the
methods used to assess eco-anxiety, with studies relying on self-reported measures, and
employing different scales or questionnaires. This lack of standardization in assessment
tools introduces variability in how eco-anxiety is defined, measured, and reported, limiting
the ability to aggregate the findings meaningfully. We have tried to overcome this issue by
performing a meta-regression analysis. Furthermore, due to its aim, our review considered
only cross-sectional studies; analyzing longitudinal studies could better contribute to
characterizing the determinants of eco-anxiety. In addition, we included articles published
in the English or Italian language, and we did not consider the grey literature in our
search; this could have generated selection biases, maybe overlooking the presence of
eco-anxiety in some populations worldwide. Considering that significant geographical
differences emerged from the meta-regression analysis, this aspect should be addressed in
future studies.

Nevertheless, our findings highlighted some common aspects that should be consid-
ered when planning policies aimed at mitigating the health effects of climate change. These
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include the importance of recognizing the cognitive and emotional responses to environ-
mental worsening, such as eco-anxiety, as well as the need for targeted interventions that
consider demographic factors like people’s gender and residence. By focusing on these
aspects, effective strategies aimed at addressing environmental concerns while supporting
mental well-being and encouraging pro-environmental behaviors could be created.

5. Conclusions

With the climate crisis becoming more urgent, eco-anxiety represents a growing
phenomenon that needs to be considered by public health authorities. Evidence regarding
the dimensions and correlates of eco-anxiety shows great variability. Therefore, more
specific and homogeneous research in this field is needed.

However, the findings of this review highlight the importance of considering demo-
graphic factors in understanding eco-anxiety, as they can highlight how different groups
perceive and react to the environmental crisis, revealing the more vulnerable categories to
which interventions should be primarily addressed. In particular, the meta-analysis of the
literature shows that eco-anxiety affects women more than men and some countries more
than others. Governments, especially those of the most interested countries, should then
tackle this issue by identifying the most appropriate methods and settings to communicate
risks and enhance people’s resilience to environmental challenges.

Supplementary Materials: The following supporting information can be downloaded at:
https:/ /www.mdpi.com/article/10.3390 /healthcare13212716/s1, Table S1: PRISMA checklist; Table
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S4: Data used in the meta-regression analysis.
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Abbreviations

The following abbreviations are used in this manuscript:

CAS Climate Anxiety Scale

CCAS Climate Change Anxiety Scale

CCAQ Climate Change Anxiety Questionnaire

CCASWH Climate Change Anxiety Scale for Women’s Health
CCWS Climate Change Worry Scale

CSI Children’s Stress Index (CSI)

DASS-21 Depression Anxiety Stress Scale

EAQ Eco-Anxiety Questionnaire

EC Environmental Crisis

EWS Eco-Worry Scale
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GAD-7-C  Generalised Anxiety Disorder scale anxiety

HEAS Hogg Eco-Anxiety Scale

HINT Habit Index of Negative Thinking

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses
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