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Background. Psychosocial stressors in the workplace are a cause of anxiety and depressive illnesses, suicide and family disruption.
Methods. The present review synthesizes the evidence from existing systematic reviews published between 1990 and July 2011. We
assessed the effectiveness of individual, organisational and mixed interventions on two outcomes: mental health and absenteeism.
Results. In total, 23 systematic reviews included 499 primary studies; there were 11 meta-analyses and 12 narrative reviews. Meta-
analytic studies found a greater effect size of individual interventions on individual outcomes. Organisational interventions showed
mixed evidence of benefit. Organisational programmes for physical activity showed a reduction in absenteeism. The findings
from the meta-analytic reviews were consistent with the findings from the narrative reviews. Specifically, cognitive-behavioural
programmes produced larger effects at the individual level compared with other interventions. Some interventions appeared to
lead to deterioration in mental health and absenteeism outcomes.Gaps in the literature include studies of organisational outcomes
like absenteeism, the influence of specific occupations and size of organisations, and studies of the comparative effectiveness of
primary, secondary and tertiary prevention. Conclusions. Individual interventions (like CBT) improve individuals’ mental health.
Physical activity as an organisational intervention reduces absenteeism. Research needs to target gaps in the evidence.

1. Introduction

Although work provide a range of benefits such as increased
income, social contact, and sense of purpose, it can also have
negative effects on mental health, particularly in the form
of stress. The National Institute of Occupational Safety and
Health in the US (NIOSH) [1] estimate the following:

(i) 40% of American workers reported their job was very
or extremely stressful,

(ii) 25% view their jobs as the number one stressor in
their lives,

(iii) three fourths of American employees believe that
workers have more on-the-job stress than a genera-
tion ago.

Given the global recession, financial strain, and job loss-
es, greater work stress might have adverse consequences in
UK. The most recent data from the NHS information centre
in UK suggest an increase in the suicide rate for the first time
since 1998. The number of people committing suicide rose
by 329 to 5,706 in 2008. The rate among men increased from
16.8 per 100,000 in 2007 to 17.7 per 100,000 in 2008. This
increase is being interpreted by politicians and the public as
a consequence of the global and national recession, increased
job insecurity, risk of loss of jobs, and also stress at work,
where the demands on the existing workforce have increased
(The Independent, 18th November, 2010).

Approximately 11 million people of working age in UK
experience mental health problems. 11.4 million working
days were lost in UK in 2008/2009 due to work-related stress,
depression, or anxiety [2]. There are also indirect costs,
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TABLE 1: Model for categorising stress management interventions (adapted from de Jonge and Dollard) [17].
Level Primary prevention Secondary prevention Tertiary prevention Outcome measures
Improving work Improvin .
b & P s Vocational .
A content, fitness communication and e Productivity, turn-over,
Organisational . . Rehabilitation and . . .
programmes, and decision making and absenteeism, and financial claims
outplacement

career development

conflict management

Time management,

Posttraumatic stress Job stressors such as demands,

Individual and improving Peer support groups, . L
L . . . assistance control, support, role ambiguity,
Organizational interpersonal skills, coaching, and career . . .
interface and Work/home planning programmes and relationships, change, with
Balance group psychotherapy burnout
Rehabilitation after .
Pre-employment sick leave, disabilit Mood states, psychosomatic
me dicalp emeination Cognitive behavioural mana err;ent casey complaints, subjective
Individual techniques and 8 ’ experienced stress, physiological

and didactic stress
management

relaxation

management, and
individual
psychotherapy

parameters, sleep disturbances,
and health behaviours

for example, through “presenteeism” when employees are
at work but are too unwell to function fully [3]. Stress at
work also can lead to physical illness, psychological distress
and illness, and sickness absence [3, 4]. Stress, depression,
or anxiety accounts for 46% of days lost due to illness and
are the single largest cause of all absences attributable to
work-related illness [5]. Psychosocial work stressors such as
job strain, low decision latitude, low social support, high
psychological demands, effort-reward imbalance, and high
job insecurity have all been implicated as causes of work
stress-related anxiety and depressive illnesses [6]. However,
psychosocial work stressors can only be tackled by organisa-
tional and systemic strategies and policies.

2. The Conceptualisation of Occupational Stress

In order to consider the evidence base, there needs to be some
agreement on the meaning of work stress. A popular model
of stress considers “inputs” such as job characteristics; for
example, excess demands, low control, poor social support,
adverse life events such as bereavement or divorce, and addi-
tional demands outside of work such as carer responsibilities
for a dependent relative or spouse [7-10]. Stress has also
been recognised by symptoms or “outputs” such as tension,
frustration, or emotional distress. An alternative approach
is to theorise that stress is a manifestation of the poor fit
between a person and their environment [11]. Stress is then
seen to arise due to a discrepancy between the inputs and
outputs and the mediating appraisal of stress, personal skills
to manage it, and environmental demands and rewards.
Transactional models, as those proposed by Lazarus [12] and
Cox and Ferguson [13], conceptualise stress as something
that unfolds over time within a series of transactions between
the person and their environment. Stress is, therefore, elicited
and maintained by the individual’s actions and perceptions
as well as the characteristics of their work environment.

The specific conceptualisations of stress adopted influ-
ence the way interventions are constructed to tackle specific
mechanisms in order to alter stress and its manifestations.

Cabhill [14], Cooper et al. [15], and Marine et al. [16] describe
categories of stress management interventions that target the
individual or the organisation and specify actions at primary;,
secondary, or tertiary preventive levels (see Table 1) [17].
Individual interventions include stress awareness training or
cognitive behavioural therapy for psychological and emo-
tional stress. Organisational interventions are those that
affect whole populations or groups of people and include
workplace adjustments or conflict management approaches
in a specific organisation. Some interventions target both the
individual and organisation, for example, policies to secure a
better work-life balance and peer-support groups. Primary
interventions aim to prevent the causal factors of stress,
secondary interventions aim to reduce the severity or dura-
tion of symptoms, and tertiary or reactive interventions aim
to provide rehabilitation and maximise functioning among
those with chronic health conditions [18].

Although preventive interventions are often advocated,
what is the evidence of benefit? The evidence of effective
interventions to protect individual mental health and reduce
organisational absenteeism rates is difficult to summarise in a
manner that is of practical relevance. Therefore, the purpose
of this paper is to take the highest level of research evidence
(systematic reviews providing narrative synthesis or meta-
analyses) and synthesise this evidence to identify the key
findings and gaps in the literature on the effectiveness of dif-
ferent stress management interventions for preventing anx-
iety and depression as the main cause of absenteeism. Con-
sequently, this review of systematic reviews focuses on com-
mon mental health problems (anxiety, depression) and ab-
senteeism.

Undertaking a review of systematic review is challenging
methodologically for two reasons; there is not a conventional
accepted process to produce a meta-review or meta-synthesis
across different types of systematic reviews, for different
outcomes, and different complex interventions which may
defy drawing a singular scientific conclusion that requires all
sources of heterogeneity be overlooked [19]. Secondly, the
ambition of the review and the form the findings take have,
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TaBLE 2: Databases searched.
Medline 1950 to November Week 3 2008 (N = 2,470)
PsychInfo 1806 to January Week 2 2009 (N =1911)
Embase 1980 to 2009 Week 02 (N =2,313)
Cochrane database of systematic reviews 4th quarter 2008 (N =110)
ACP Journal Club 1991 to December 2008 (N =12)
Cochrane Central Register of Controlled Trials 4th quarter 2008 (N =432)
Cochrane Methodology Register 4th quarter 2008 (N =3)
Allied and Complementary Medicine 1985 to January 2009 (N = 335)
British Nursing Index 1985 to January 2009 (N =41)
Health management information consortium October 2008 (N =218)

in part, to reflect the subject matter and the types of interven-
tions that are being reviewed. So, for complex interventions
for managing stress at work, there will be organizational
and individual interventions, and different disciplinary ap-
proaches to the task of meta-synthesis of narrative findings.
The notion of a meta-synthesis of narrative findings is itself
contested by different qualitative research disciplines from
which such approaches have evolved [20, 21]. The purpose
of this paper is then to draw together literature and findings
which are consistent across reviews and methodologically
variant studies, where this is possible in order to demonstrate
the strength of the findings. However, given the complex
nature of interventions to tackle stress at work and that
stress itself and mental health are so ill-defined in studies,
we also wish to highlight findings that emerge from a critical
comparison of reviews; we also wish to highlight the findings
that are pertinent to well-defined common mental disorders
(anxiety and depressive states); we also wish to acknowledge
that narrative synthesis (or meta-synthesis, as it is sometimes
called) may reveal complexities in the field of study such
that the findings cannot be neatly expressed as a single
statement of efficacy or effectiveness, but that interventions
might need to be developed to target specific subpopulations.
The findings can, thus, signal the methodological issues that
future research must tackle.

3. Methods

The review identified all systematic reviews of evidence
on stress management interventions in the workplace and
summaries, tabulated extracted, and then synthesized the
evidence for the relative merits of different interventions.
Consistent with previous work, we restricted the review to
papers published since 1990, as recency in the literature is
important to ensure the evidence is related to contemporary
concepts of stress and work, and to ensure the current work
conditions are represented in the evidence synthesis, rather
than historical work conditions. The databases searched are
listed in Table 2.

The search terms used were:

“psychological ill health or anxiety or stress or distress
or burnout,”

“stress management or intervention or rehabilitation
or prevention,”

“work or job or employee or sick leave or occupa-
tion or workplace adjustments or employee assistance
programmes.”

3.1. Inclusion and Exclusion Criteria. The criteria used for in-
clusion were

(a) english language articles,

(b) reviews published from 1990 to July 2011,
(c) systematic reviews,

(d) reviews with data/narrative synthesis,

(e) meta-analyses.
The articles excluded were

(a) theoretical and educational reviews,
(b) those published prior to 1990.

3.2. Types of Reviews. The total number of reviews initially
retrieved after excluding duplicates was 7845 (see Table 1).
Twenty three reviews that met the inclusion criteria included
499 primary studies/publications. Data were extracted using
the headings set out in Table 3 by two researchers working
independently. A third researcher checked for and resolved
any discrepancies with reference to the original publications.

3.3. Outcome Domains. The reviewed studies included many
outcomes which ranged from physical health measures (e.g.,
cardiovascular measures) to psychological and psychiatric
measures (e.g., well-being, psychological distress, burnout,
general mental health, anxiety, depression, stress, psychiatric
symptoms, and psychosomatic symptoms) to organisational
measures (e.g., employee satisfaction, motivation, absen-
teeism). In this paper, we focus only on articles reporting, (a)
individual outcomes of symptoms of anxiety and depression
(including severe stress if measured by a specific rating scale
of anxiety and depression) or anxiety and depressive illness
formally assessed using specific diagnostic or psychometric
measures and (b) absenteeism as an important organisa-
tional outcome as this has an economic cost to the employer.



We included key words of anxiety and depression and
severe stress as inclusion criteria, but many studies and re-
views are not flagged on this basis, and the findings pertain-
ing to these outcomes are often hidden in tables of results.
Piloting showed that searches specifically for anxiety and
depression did not easily permit us to identify all studies that
might include anxiety and depression as outcomes; this was
only possible after reviewing the full-text paper. Thus, we
kept our original searches broad in order to be satisfied all
such paper that met our inclusion criteria would be included.

3.4. Analysis. Table 3 presents descriptive information on the
twenty three reviews including the dates of published stud-
ies/papers included in the reviews, the number of published
studies/papers, the prevention level (i.e., primary, secondary,
and tertiary), whether the interventions were targeting the
individual (I) or the organisation (O) level, and which level
the outcomes specified: individual mental health (I) and/or
absenteeism (O).

Due to the heterogeneity of the published reviews in
terms of the methodology used (i.e., meta-analyses versus
narrative synthesis or meta-narratives), the analysis and syn-
thesis of meta-analytic reviews is reported first (see Table 4;
11 reviews), then the narrative synthesis reviews (Table 5; 12
reviews), each annotated to indicate individual and organ-
isational interventions, and individual and organisational
outcomes (see Table 3).

Including narrative reviews permitted evaluation of in-
depth information that might be overlooked in meta-analytic
reviews, as this information is important for constructing
appropriate interventions and implementing them in order
to prevent severe stress and anxiety and depression at work.
For example, components of an appropriate organisational
intervention will be difficult to capture in a meta-analytic
review given these interventions will vary between organi-
sations; only in-depth descriptions can capture the compo-
nents that can then be considered for similar organisational
contexts.

For meta-analyses, the effect sizes and original conclu-
sions are presented, along with the outcomes used, where
these were reported (Table4). For narrative reviews, we
present the key narrative conclusions (or evidence summary
statement), along with the number of studies finding im-
provement (1), deterioration (1), or no effect (~). This was
done for the same two outcomes: mental health and for ab-
senteeism (Table 5).

Judgements about the number of studies finding a posi-
tive, negative or no effect in the narrative synthesis were chal-
lenging, as many studies tended to use words such as stress,
psychological distress, psychosomatic disorders interchange-
ably, and negative findings may not have been reported. We
only rated studies as having effects on mental health (anxiety
and depression), where it was clear they had used a specific
measure of mental disorders or severe stress either alone or
as part of a composite measure of mental health and well-
being. Where there was doubt, we did not include the study
in the data. This is an advance on existing reviews which tend
to group all types of stress, including that associated with
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anxiety and depression, and other types of measures of stress
such that the findings are interpreted with reference to a large
number of emotional and health states. We felt this approach
would not permit us to isolate the findings of relevance to
the preventing common mental disorders which are the most
important cause of sickness-related absenteeism.

4, Results

Eleven reviews included meta-analyses [16, 22-31]; 12 in-
cluded a systematic or literature review [32—43] with meta-
narrative conclusions (see Table 5).

As set out in Table 3, of the twenty three reviews, four
reported on individual interventions only (three with a meta-
analysis) [26, 27, 31, 36]; three of these assessed their impact
on individual and organisational outcomes [26, 31, 36],
whilst the other one assessed impact on individual outcomes
only [27]. There were three reviews that examined the effect-
iveness of only organisational interventions [24, 32, 40]. Of
these, Parkes and Sparkes [40] and Bond et al. [24] reviewed
organisational outcomes, whereas Egan et al. [32] reported
on individual outcomes.

Six reviews included studies that looked separately at
individual and organisational interventions in the same stud-
ies [16, 37, 39-42]. Of these, Mimura and Griffiths [39]
reported only on individual outcomes, the rest reported on
both individual and organisational outcomes. The remaining
seven reviews assessed interventions at both individual and
organisational levels [23, 25, 29, 30, 33-35]. Of these, one
looked only at organisational outcomes [34], and one looked
at individual outcomes [28]. There were no studies that as-
sessed interactions between the two levels of outcome.

4.1. Reviews Reporting Meta-Analysis of Effect Sizes. Eleven
reviews [16, 22-31] reported effect sizes from meta-analyses
(Table 4) on mental health and absenteeism. The overall
impression from the meta-analytic reviews is that the effect
size is greater at the individual level for individual interven-
tions compared with organisational interventions, and that
organisational or mixed interventions can also impact on the
mental health of individuals.

4.2. Individual Outcomes: Mental Health. Of these eleven
reviews, six showed that individual interventions lead to ben-
efit on individual mental health outcomes [16, 23, 25-27,
31]. Five reviews of organisational interventions [16, 23, 25,
28, 30] together showed mixed evidence of benefit on indi-
vidual outcomes; thus Richardson and Rothstein [23] and
van der Klink et al. [25] showed no benefit, whilst Marine
et al. [16], Martin et al. [28] and van Wyk and Pillay-Van
Wyk [30] showed some benefit. Richardson and Rothstein
[23] and van der Klink et al. [25] also reviewed mixed inter-
ventions, both of which showed benefit at the individual level
on mental health status.

4.3. Organisational Outcomes: Absenteeism. Four reviews
found individual interventions did not impact on absentee-
ism [23, 25, 28, 30]. There was mixed evidence of benefit



Journal of Environmental and Public Health

pasealdur

sIaAouIn)
pUE ‘W19 Uasqe ‘9dueuriofrad

2q p[nod [onuod d24ordws ey SUOTJUAIIUT
UISTO)UIS. TO -
eeIEesg Y shem Anuapt 03 sdnois snooj 10 JO MITAIIT 0 0] — S8 NS SILLOANO SSoUISNY (¥002-6861)
c oS : 109Je (SpIepue)s JjuataSeuey 9007 'T& 32 puog
Sur1a93s ‘udrsopax qof Surpnpur STEUISAS
: : o : : ASH) uonesiuedioar ase[dyiom
[OIIUOD 35LIIOUT 0] SUOTIUIAINU]
pue [onuod da4ordws urseardur saoq
(dnoi8 yroddns <§-2) 3
90BJI91UT [ENPIATPUI-UOT)eSTURS10 mowwww»mwh MIIASIT dATIRLIEU B
¢ «g nq ‘pazIs 199JJ3 JO SISA[eUER-BIOUT B JO
portodarjoyy PP (BUIIEn SIIDES Burdod 59) gy g 1+0 Al T PRSPl JO SRARHEERE P ONC - (co0z-0661) L00z
[ENPIAIPUT (UOT}ONPAI PEOP[IOM o o ds Areniy
06 « e $sa1s 10 10 g Te 19 sudejuowe|
udisopai y1om “3-2) uoryesruedio qof Jo Mo1AD dd pue Arepuodass Arewrtid se pastrodajes
‘([oA9] 3st0U “33) JUIWUOIIAUD uw — SUOTIUIAIINUT JO SSIUIATIIY
y10om TedtsAyd 10J suonuaaINU] : S
fyorxue
uo ¢ pue ‘uoissardop s1os1aradnsqns
¢ £ < [opow
uo ¥ ‘swoydwds  yym suresy 1o[rews ‘Sururery pue 1 4Q Da1otpo1d S1o1 UaTEs
srnerydAsd uo 1 ‘ssansip SINOY YIoMm ‘SUINPIYIS YIOM SO 2 Aq papIpaIc $1992 WLy (9007 12qUIdAON] 0}
: RJSEIAN 1 0 dd 03 pes] [onuod;/uonednred saodurs g
iisofogadsd uo | 30 [o1u0> 210u1 jo uoneddlp 3SBAIDUT 0] PIUSISIP SUOUAIAUT dn) 2002 'Te 32 uedy
WSIIUISAR UO G §S31)$ ‘soanyejuasardar sakordurs 103 pauslsap suoly Al
. : [oAS]-TeUOTIBSTURSIO TOIAYM
uo § YIeay [ejuslll uo g £599131WILIOD SUTAJOS WA[qOI]
81
(uraren sopdn spremso 961 o YAV U
Ssams o 1 pue 2K syppgs [euosiad pue Speqpadjorq) MQW o1 _u: .mucNMM Wo A ! Mw.hm S SpIEMUO
1O £1 TRy [eaudut PAEULIAE PUE fEpOtH[NU stsdfeur gaur WBO MHm O+l P o m%ono.m uw 359 :Hua .ﬁxumc WHW\MM - ura W mmoC
Uuo [ ‘WSIddUIsqe Uo § ¢(sdnoi3 j10ddns) uonjestuedio  yIm dTIRULISAS (satp .u 9) 01 ds J 129 sopnpuf & pop 800¢ UISOY
. SN T 01 dd STJEUYM pUB PIUIL] U23q SBY JRYM pUE UOSPIRYOTY
s1aded g¢ uonexepaI 1 gy :out ] .
SWOYM J0J SYIOM JRUAA :SUOTIUIAINUT
Pas11081ed 1oM SUOTIUIAIANU]
JUSWISFRURUI SSI1)S JO SSIUIATIOIT
S sowrurerSoxd ssaujjom A v
‘ euonesIuesIo aarsuayardwo 50020861 SUON®IIN) UONILISTILS —
SUOTRIIASSIP [pHoRes: ey O SIsATeue-eIo]N 0 0 dd pue wseduasqe 10 sowrwrerdord (5002-0861) 8002

7+ s1aded 61

sowrtrerdoxd
ssouj[om uonesTuesIo SSAUIL]

SSOUJ[OM [RUOTIBSTURSIO JO SSIUIATIOIT

UBWI[23)G pue syIed

SAIPMIS JO "ON

POMITAII SUOTIUIAINU]

MI1AdI JO 2dAT,

QWOdIN() UONUIAINU]  [9A3] UOTJUIAII]

uonsanb 10 wre Yo1easRy (sarep yoIeas) Ioyiny

‘s1oded mataal jo Arewumung :¢ 414V],



Journal of Environmental and Public Health

s10s1AI2dns

woiy j10ddns pue ‘Gururen

S[[s pue a3paymouy| ‘uonesiuesio
SI0M UT SZURYD BIA ATIAI[PP
Sursanu ur suonesouur ‘Gunyewr
uoIsap pue Surajos surdjqoid
A10yedonred Surures] ‘sondeafjod
woiy 110ddns Sursiiqou ‘syys
UOT)EOIUNUITIOD ‘Sapninije aaoxdur
0) papuR)uT SIFULYOXD [enuaLIddxe
pue Kjorxue uo ¥ Furderd o[01 papn[OUI SUOTIUIAIUT
552195 UO / P230311p NIOAA “S[[DYS [eonoexd

61 Pu® uorsseduwod-Js pue AJ1A1OLII

$S213S “S[[IS UOT}EITUNUITIOD

DUBYUD 0) SISIIIIXD

PUE ‘UOIILONPI “‘UON)ONPII $SIIIS

Paseq-SsaunjpuIt Jo SunsIsuod

suonuaAIdul Jusuodwodnnu

o8essewr/Aderayy yonoy

‘Gunjew orsnwr ‘uonexepar Adearyy

[eanoraeyaq 2An1uS0d papnpur

SUOTJUSAIIIUI PJOIIP UOSId

wIstoajuasqe uo |

SISaUIUAS
aanyeyenb pue SINIOM
sisA[eue-elowr SIEDY)[eaY UL SIOM Je ssa1)s Sunuadid (500¢ Aeq 03 dn)
UITM OTJRII)SAS UI SUOTJUSAIDIUT PJoaIIp-uosiod 9007 'T& 10 dULIR
UOTJBIOQE[[0D PUE YIOM JO SSIUIATIIS ABN[BAY
2URIYIO))

SIIPNIS JO "ON POMIIADI SUOTJUIAIIIU]

MITAI JO odAT, oWOdINQ UONIUIAINU] [IAJ] UOTJUIAII] uonsanb 10 wire YoIedsy  (S93ep YoIeds) I0yINY

‘ponunuoy) ¢ 414dV],



Journal of Environmental and Public Health

10s1a10dns

woiy 110ddns suoydape) pue @ouadiaiur
[eUOnOWd UT SUTUTR) JUIWSRURUI

J1os ‘dnoid y1oddns surjuo ‘woneypawr
‘MIIADI pue TOT)uAAINUT Ao170d pue
Suruued uonoe ‘sdnoid 3sax3ur ‘sfoaIns

Jo s1ea£ 7 J0 SUTSISUOD SUOTIUIAINUT
juawrdofaadp uonestuediQ A[rep s[ooy

a3 Surseuonerado uswedeuew wnjuenb
pue ‘uonoejsnes qol pue arnynd Jurred

e 3unean X)uep (203 pue UONEITUNUWILIOD
SupueYUD ‘SSAI)S PUB POOW JOJe

03 $9[41s 2anaxdiyur Surdueypd jo Sunsisuod
Sururen) yjuowaGeuewr Ayirenb 1ouur ‘Soys
paytodarjoN  Surdoo “jarxue pajeanyun 1o pastudodrarun
I¢ Asnoraazd 0y wayy sunjye o) suenisiyd
ared Arewrrid 10§ Suturer) uonesnpa
‘s1o8euew 0) Yoeqpady pue Sururer)
uewrioyrad ynoqe s1osiazadns woiy
YoeqPa9J ‘UOT)BULIOJUT Paje[d qOf 95eaIoUT
‘sanIqIsuodsar pue 901 AJLIe[d 701IU0d pue
uonedonred saafodwe Surseanur “mowny
Gunyewr orsnwr 4deray) ondeue aanrugoo
“Aderar) orureudpoyossd ‘1 gD pastroinduwod
“Aderay) pajejusrio diysuorneppl ‘uonedsnps
Ade1oy) [eInoraLyaq 2ARTUS0D DS1DIIXD
[eo1sAyd Axerp 110dai jjos ‘ssouareme

$S91)$ “GUTUTRI) SSOUIAT)IISSE ‘SUIA[OS
sura[qoid ‘uonexea1 ‘Gurosunod ‘Jururer)
uonjenoout ssaxs ‘dnoid j1oddns 1ox10Mm0D)

MITADI d.L
JT)RUIAISAS 0 I+O ds
' dd

$IOM 0] UINJAI
pue uonejriqeyar 3roddns 03 aAnddpe
STIRYM (€) HI0M Je Uureural o) way) ($00z [1dy 01 dn) o0z
3[qRUD 0] JAIIIYY ISOW ST JRUM YSIT IR ‘UOLBPUNO, [DILISY
250U} 10 (7) oAy 2 Jsowr a1k A9} y3feaH [euoniednodQ
OIYM I9PUN SUONIPUOD 3} dIB JBUM ysnLg ayL,
pue y1om je sourwrerdord aanejuaard
10J 90USPIAD Y1 STIRYM (1)

SaIpNIS JO "0 OMITADI SUOTIUIATINU
IpriS Jo 'ON pamal ! I

MITAJI JO QQ\AH QWOdIN() UONUIAINU] [9A] UOTJUSAIJ

uonsonb 10 wre YoIeasy  (SAep YoIeas) Ioymny

‘panunuo)) :¢ 14V],



Journal of Environmental and Public Health

$$21)S
UO [ PUE ‘WSIAAUISq.

$90IN0SA1
pUE ‘STINUOD I8 ‘UFISAI

qof quawruoIiaud [esrsAyd Sururen)
quawradeld pue UONII[S DINJONIS
uonestuedi() :uonesiuedIQ
Awouojne

(P661-L861)

uo ¢ “uorssardap uo pue ‘vonednnred 19y10m MITAII o1 O+ ad 2INSBIUWI UIOD)NO PUE UONIUIAINUT 2661 ‘dwolg
o« . SoNSSI 9]0 1Y JUSWUOIIAUS-U0SIod quEB‘@»m ‘O1 JOo [9A9] Nf SSOUDAIIIRYJI 91} dlenjeaq
9 ‘AJoTXUR UO G ‘SS21IS UO F : g : : : pue YoH Iop UeA
IoMm Je sdiysuonepar
ve :90©J19)UT [BUOT)BSTUBSIO-TENPIATPU]
sowrtrerdoxd aoue)sisse
224ordurs ‘sardarexs Surdoo
SATITUS0D Y2BQPIIJOIq “UOTILITPIU
UOTJEXE[I :SUONUIAINUI [BNPIAIPU]
JUSWIUOIIAUD YIOM UT 21ns0dxd STJRUIA)SAS
pajIo dox 10N $S13S AU} ONPAI 0] SUOTIUIAIUIL \A:mﬁb& MITAIIL SUOTIUIAIIUT %uto&wu jou)
g PasnNo0J UONESIUEBSIO PUL SSAIIS YIIM 2INJRINIT O1 I'o dd pa3oS1e) [RUOnESIUESIO (7) 8661 ‘sajreds
SOIPMS 2106 5405 0y Ayiqe spenprarpur aguetd  310da1 YoIeasar P219818) [ENPIATPUT JO SSAUATIIND (T) pue saxyreg
03 JudwaSeuLW SSA1)S [BNPIAIPU] 1oeNU0d ISH
WISIO2)USqe
o j10ddns SUOTJUAIAIUI PISNO0J uoTjesIuedio
uo £ pue ‘swojduuss o . Sond (966T—9961)
[OIIU0D 3SLIIOUT 0} SUOTIUIAIN UL O+ +0 pue ‘sowrtrer3oid [epowrnnu ;
aatssaxdop uo ¢ sIsA[eue eI . o dd . . 1007 T 32
. ’ pasnooj-uonesiuedio pue : O1 I'o uonexeI ‘[0 Se Yons SUOTJUAINUT
swojdwds f1orxue uo 9¢ . . NUIDY I9p Uep
o [epowIn[NW pue ‘UoT}EXR[I ‘D [ENPIATPUT JO SSIUIATIOH
payodar 10N Sururer) moraeyaq SISINU [I[BIY] [BJUIW 10 SUOTJUIAIUI (0002—9961)
pue ‘uorjestueSI0a1 pIem ‘Gururer) OT)RUISAS I'o I'o dd JUSWIDSRURW SSIT)S PUL SIOJRIIPOUT €007 preuing
LL ‘ssouareme ‘uonedonpa ‘proddng ‘5105$2.1)S AJTIUDPT A[[Ed1IRWISAS pue sprempyg
parodar JoN SUOTIUATIUT ; uortssajord Sursinu oy ur JuowddeurwW  (SPIBMUO ()661)
JUSWSRURUT [RJUIWUOIIAUD J1JRWR)SAS I 10 ssans aoe[dyiom 01 sayoeordde €007 SYIILID)
! pue 910ddns [ouuosiog dd JUDLIND JO SSAUIAIIID oY [, pUE BINWIA
WISTOJUISqL U0 Sururer) uonedTUNWITIOD
‘fyorxue uo ¢ ‘uorssarda ¢ -
[ . € ) P PUE ey ﬁmcoum&ﬂuuo MITAJI OUISQB SSAUNDIS pue YIeay [[t ﬁmaa hwm:
U0 § “YI[ed] [BIUSW UO 7 0} [e119J21 A[1ed ‘SUIAOS o mEu.w P 01 10 dd ev1So10usAsd Do1EIAT : Tom SUINDA . €00¢C SWerIM
‘ssamstp eardofoydAsd uo ¢ wopqod pue 110ddns [eros asearour HELASAS [EOROIOMASE PAEL PHP pue JIPIN
9 03 Sururen [[oys ‘A31Anoe [ed1sAy
(sarep

SATPMIS JO "ON

POMITALI SUOTIUSAINU]

MOITAJI JO om;.ﬁ QUWIOdIN(Q UONUIAIINUI [9A] UOTJUSAIJ

uonsanb 10 wre yoILIsRY
' ’ [oIe3s) I0yINy

‘ponunuo)) ¢ A1AV],



Journal of Environmental and Public Health

2Wo02INo
se sarnseau [edrdojoyossd (0661—€L61
pey sarpnis om) EGO [P} JO MOTAT A %uuGAdOu pue Quﬁﬁwm S9DIBIS pURH
SUONUIAIIUL SUOTJUIAIANUL SretasAs a5 a3e Jo ssafpreda1 ‘(Aorjod Areyrmua 80/S/71
ﬁmummoﬁoﬁﬁu\wmg 0}/ ~w_uow0£u>w& @Ew nwcoﬁﬁu\;uucm : MOTAST I I ad UQN wu:OmJ muouﬁmo aﬁoavuhomﬁw >>m~ uo mmﬂu.ﬁmww
PUE SUOHUSAIIUT [eo13o10yd4sd asraxg uE.NEmoO ur swapqoid reordojoyd4sd Sunuasard SIUOIIP) 6007
Pseq ISIDIIXD dIoM 10J SUOTJUIAINUI [BIDOSOYIAS] 9319 QIO
¢ BJBp PAUTBIUOD JAY AJUO eqreudq
PUEB ‘PIMIIAI SAIPNIS G
uisapar qol ‘owrurerdoxd
ssansIp [edr3ojoydAsd uo [ woneonps {(qSID) SUYILIGIP $S213S BI[RIISTIY UI PJONPUOD (€007—€661)
pue ‘ssa13s UO | JUSPDOUI [EONLID [[eUOnesIueSIO USNMMMMH 041 041 dd SUOTJUSAIIUI $$213$ [euorjednaoo $00¢
“yireay [esrgojoyd4sd uo | JuswaSeurW S$sa11s “Sururern : s ojul (oIeasal [edtridud 21eS1sAUI O, [ 13 pPy[Me)
JuaWGeURUI-J[3S [ENPIAIPU]
Surm)onnsar/udsapal
qof pue ‘wonedTUNUWIWOD
SOTISLIdORIRYD ‘[BJUIWIUOIIAUD
Kyarxue uo pue [edorsAyd :euonesiuesiQ A[uo yoreasar
¥ $S211S UO J ‘WISI9UIsqe Awouojne pue uoryednonred MIIAJI . . Paseq-y ) uo paseq UONESIUESIO AU} (1002—066T)
uo /£ ‘uotssaidap uo ¢ ‘sansst ofo1 ‘sdnoid 11oddns 2INJeIANTT Ol Ol dd pUE [ENPIAIPUT ) UO SUOTIUAINUT €007 “Te 12 B30
9] 19}10MO0D :[eUONBSIURSIO/[ENPIAIPU] JuswdSeURW $$31)s Jo Joedwur oy,
swrwrerSoid aoue)sisse sakojdwo
pue qQuoMTaSeurU JWIT) OSTOIIXD
‘1D ‘uornexelar ;Jenprapuy
£)o1IXUE [B1D0S UO | pUB
‘§S9I)S PAONPUT UO T SSAI)S
[BUOT}BO0A UO T ‘SS1)$
193] U0 9 KITXUE e ySno1yy mojoy pue uonesrdde soweuriopad (1661=L261)
uo | Aorxue 1oynduwrod :wﬁ [es1eaya1 pue uonIsmboe oy SIsATeue BJ9IN 01 I dd pue L)orxue 10§ SuTUTEI} UOTJR[NOOUT 9661
uo [ ‘Alorxue yoads uoneanps pue uonesirenidaouoo SS91)S [ENPIAIPUIL JO JO9JJ2 Y], e J9 SIopuneg
o 7 19rKue 1993 UO ¢ :3ururen) uonenoOOUT SSANG SR
‘ssamstp [eardojoyd4sd uo /
LE
ssanstp [eordofoyaAssd
Uo [ pUE ‘WSIdAJUISQE UO SNOJUE[[2ISTUI
£ ‘uorssaxdap uo 9 ‘ssams uo PUE ‘[EPOWHNUW ‘[INOIABY3Q — o . ad 10932 [I[BIY ) JO MIIADI [BITLID (F661-VL61)

0z ‘swojduds orneryossd
uo / A)o1xue Uuo g1

¥9

2ATITUS0D YOBqPa2JOIq “UOTIRTPIW
UOTJBXL[AI J[ISNU JAISSIISOI]

V :s8um)as YIom UT Juswafeurur ssaIg

9661 “Aydipy

$a1pMS JO "ON

POMIIASI SUOTIUAIIU]

MITADI JO odA], dWONINQ UONUIAINU] [AJ] UOTIUIAI]

uonsanb 10 wre Yoreasay

(sarep
[o1e3s) I0yINy

"panunuo)) ¢ AI4V],



Journal of Environmental and Public Health

10

UOISSas [euornjednpa 10
[euonjeAnjowr pasn 94,(0g pue
I9SIDIX ﬁwmm?Hw&.Dm %LT

)ISYIOM & SINIIOR]

sad£y Aueduwroo

urewr 9y) a1om SurrnjoeynUEW

PUB QUIWIUIA0S ‘SIITAIIS I[BIY
‘uoryeonpy ‘suonestuedio 1yoid 10}
pue goid 105 Jou Surpnpouy apewr

$SaUIY UO sioded 3¢ IaM mGOmT,—NQEOU UONUSAI UL SaIpnis ABOONImwmﬂ
[oxyuod 9sod 3sod 9sod a1g  £y1anoe edrsdyd SUOLIUSAISIUL SaYDILIS
a3uerp 5PIPTOUL SUOTSSIS [EUOTIBINDI 10 doe[dyrom O+ O+ dd Ayanoe [eorsdyd jo sisd[eue-ejopy  O1UOIOI[R)
£orjod Teuonestuesio P3PPI o fevoneanp i} o ' ’ ]
[euonjeanjow gou 1o juasaid Aorjod o SISATeue-eIaIN 600C uuo)
uo pajrodal sarpnis 9 )
[euonesIueSIo ‘Sa)ISIOM Je SANIIOe]
10U pIp /T pue ‘oe[dyIom ssomy ‘own pred s gaforduro
o} Je suonuaALUL Surmp UonUIAINUI PaUIISIP
PoI2AIPP SAIPTIS 16 ISYIOM IoYIYM da4ofdurd
doedyyrom SUTPNUT TONUIAINU]
uondONPII [0YOd[E pue
‘sar3aens Sumpmb quowrromodurd
oeqPd) QopIwIod
J0s1ATadNS “UOTIRIIPAW DOTAPE
payrew ‘suonejnsuod ‘uepIsAyd
suosteduos Surmp uonowoid yi[eay ‘ssaxs
[onuod /UOTU}AAIOUT qof pue S1WOU0S15 FUIMIIAINUL . q mEome% 0007—L661
0 10§ sIsA[eue-ejow [euoreanour Suajos wqoIq sisA[eue-eIo I O+1 dS+dd JOIXUE pUP UOISSIIAP UO 9IL[CTOM paystqnd
ur papnpur /| swwrerdoxd uonowoig o) Ut uonudAIUT uonowoId 6007 UDIEN
SAIpMIS 77 Surdoo 10y Adexary HIERY JO 5123492 JO stsdeur-BN .

JuLUNIIUIWod pue ddue}daody

pasuanduwod ‘1 gD Jor1q

pue 9AISU3)X9 UE@EQM&CNE §Sa1§
uoned>yrpoul INOIARY( 9SIDI9X9

Sururern) Jydrom pue d1qoIdy

Sa1PMIS JO "ON

POMITAAT SUOTIUSAINU]

MITAJI JO w&y—. QWOdNQ UONUIAINUL  [9A9] UOTIUIAI]

(sayep yoIeas)

uonsanb 10 wre Yo1esRY Toyny

‘ponunuoy)) ¢ 414dV],



11

Journal of Environmental and Public Health

*S[BLI) PI[[OIIUOD PASTWOPULI = ST

s1axI0M passardap 10y urersord
uonuaAIduI duoydsay e pue (S
AIYM STISIDA) JYSI] PIYPLIUS-IN[q
03 arnsodxa ‘sassadoxd
A10yedonred Quurerdord
uonowoid yifeay jusuodwoonnur

wstojuasard uraorduwur ur 2A19JJ9

¢ Soxd d —
wsyuasaid uo sarpmis 1 ¢ o NAS ey [eaone . 11220 Mot fe) 01 dd are sowrwrerdoxd (JHM ) uonowoid Q.V.SN 0661) 1102
TeurdosSIpnnu e S{10m oT)eWIA)SAS ILREELEl | ERli 1)
3eay 2oe[d>I0M JT QUIULINAP O,
aannadar ATySry ur paSedus siayiom
10 JWIT) Ye21q 1S3 BIIX (jOAI[Y)
JTeUIT BIA UOLIUIAINU] J[A)SJIT
vV, ‘uonjowrod [j[eay [ejus
uo wrerdoxd uoneonpa 1osiazadns
© ‘9SIDI9X9 9)ISYIOM :[euonesiuediQ
I9pI0SIp Ajorxue (3[01 YI0M JO saInseawt
e ST OO st Malaal 1930 ym payrodar se pajoage
ST} Ul papnpaul S9Ipmg WISII)UISE JT MOWY 0) JNOLYIP) SIaPIOST
($00T “T2USIY 861 ‘®0q) [ensn se a1ed oqaoe[d pue Drnsodxa MoiASL AJ5TXUE YL 3N IOM 1O mcaoﬂum% (£007—9961 woiy
SISA[eUB-BJOU B UT pIpN[OUT aandaoiayur 1o feurSewnt Guaunesn : O+I I ds : Rt g J B ¥ a3uer sadILS)
SUOTIUAAISIUL 3 . d dNRUIASAS JI0M dA01dwT 0 SUOTIUIATIINUT
" WHADO T st ounIem DIsodxo JnOWIM LD Sururejuod oA1A ur armsodx (0102) tp10ON
eiqoyd pue DO uo Apnys ‘wonuaAd1d ssuodsar pue uonexepR1 u faul d
I pue (DO Uo sapmis UOT}LIIPIU STISIDA 2INSOdXd
papnpur sapne ,  OAIA UI PAseq-yiom jo uostredwo))
A)o1XUE JTRI) pUR 2)E)S
uo Jururer) Juswodeuew
$S91)S JO SUOISSIS ¢
(¢861) ToAeg uop pess Sunioddns S5EqEIED WoE 10
£)aTXUE UO UOTIUIAIIIUT 10§ SUOTUSAIDIUT JUIWISLUB qavep 4w J
A3uap 130783 U0 sonbrutoa) MITAI o4 o4 ad SIN[IOM [I[BIY 10] dJep ISII[ILd WOIJ
: . g dURIYD0D) suonuaAzur 310ddns Jeis sanjuaadrg  ‘800T 03 SIYIIRIS

sy10da1 (8007) Tystdeureg

WISII9)UISq. U0
SUOT)UIAIUT JUdUId e
JO $109JJ2 PassIsse SAPNIS 7

papn[oul sarpnjs uay,

juowoSeurw $sa1)s Ut Sururedy,
pe1s 103 sdnois 11oddng

(0107) MAMm uep

$a1pMIS JO "ON

POMIIAI SUOTIUIAIN U]

MITAAI JO odA], dWOMINQO UONUIAINU] [IAI] UOTIUIAIJ

(sayep yoIeas)

uonsanb 10 wre yoIeasay Toymny

‘ponunuoy) ¢ 414dV],



Journal of Environmental and Public Health

12

JuedyTudIs
PUE 1030 WINIPIW-0}-[[EWS
€7 — = p WSIdUISqe

$$3] 0} SPEI UOTLITUNUIUIO))
JuedyIU3IS pue [[ews

60"— OV ¥ — *IO %S6

91— = p Apmis [ WsIaa)UIsqe
s$s9] 01 speaf 310ddns a10[
juedyIU3IS pue [[ews

80"~ 03 GT"— IO %S6

[1'— = p SAIpnN]s § WISIUSq.
PaoNPal 0] Pe3] [01IUOD IO

9007 “Te 32 puog

xxx VPO =P .
I[eoH [RIUN 6SI°0— =P
N ws1aduasqe 10j sdnoid uonoe
#xx8L9°0 =P £103edonred pue sdnoid
Aorxuy i

y10ddns [euonesruediQ
#xxLC'L =P SSIIS

L9T0=P

IEH [N
yero=p

PaUIqUIOd SAWO2INO
[es13ojoyo4sd

10J (sdnoid

uonoe L10)edonred
pue sdnoi3 jxoddns)

€170 = p WSIAUISqY

961 Surpuag 4q
aInseawr

Ayerxue FOT,
‘saInseaw £Jorxue
snouea ‘06-10S
‘IVIS ‘OHD
8007 ‘UISYIOY

«xx119°0 = p Korxuy

+xx£0G°0=pP

paurquod sawodIno [edrsojoyd4sd 10,4
+xx06€C=P \ﬁuﬂmﬁ<

#+PST'T = p PAUIqQUIOD SIUWI0IINO
[eardojoyd4sd [[e1aao 10§ 1D

[euonestuedIQ pue HoSpIedRy
wxxCC 00—
‘8F°0— 1D %S6 ‘€0—=p
(az1s ayduures 103 payySrom
Qururerdord ssaujm 8007
B JNOYJIM PUE [IIM 3SO1) ‘UBWI[)G PUE SYIeJ
UIOMIIQ OUDISYIP ULIW) JZIS
1090 swrrer301d SSaUTA
WISIO2)USR :DW02IN0)
[euonestuediQ [enprarpuy [euonjestuediQ [enprarpuy [euonestuelIQ [enpraTpuy awodNQ
paygmadsun/paxTy [euonestuedIQ [enprarpuy UONUIAINUL

*(sasATetre-e)owI WO A[UO Paseq S)NSAIT) UONIUIAIIUI JO JUIOIINO PUR [2AI] £q STIA[S JO SSIUATII :f ATAV],



13

Journal of Environmental and Public Health

[013u0d sns1aA Sururen)
SurSewn feyuowr :(£661) uewORG
Apnys wonyuasaxd Lrewrrad suQ

(0661—€L61
SaYDIRIS pULH

80/S/CT uo
SIYDIBIS DIUOIIIID)
600T ]
QIMOIIN Bq[RUd]

++€2€°0 = 4 L1o1XUER 9)BIS
+£606°0 = 4 £19IXUR OUPULIOJIN]

Pa1SI[ 10U SIdYIO
TVLS Kierxue jreny
10 978)S JO SAINSBIN

9661 “Te 12 sIopunes

+x€€°0 = p uoissardop uo uonewruing

cro—=p

#xx0G°0 =P WISI92JUISR U0 Uonewwng 1T°0 = p uorssaxdap uo uonexe[y
uorssardog 600—=p €70 = p uorssaxdap uo 190 Ppaist 10N
0 = p WSIAQUISqQY 0 = p uorssaxda(g 1002

xS0 =P WSII) USSR UO UOTIBXE[RY #5450 = p L19TIXUR UO UOEWILING

£ o [€ 39 UI3] Iop UBA

JoIXUY 81'0—=p +S7°0 = p L191XUE UO UONEXE[IY

HHSIO3IU8qP 1O LD ++0£°0 = p K1a1xue uo 140

6V'€OVFTLT— 1D LY TI—

s)nsa1 28Uy J0U PIp = qINM :swoydwds aonpazjou prp

OHD PUE 103 Susn SUONUAINUL Pa3oaIrp uosiod :DHO

sarpnys A[3uls YO 8G°0— 039°L— 1D

paInseawr Jou £)o1XUy ‘607 — = AINM :A1drxue jredy,
$9°0— 0} 9T"C— EUS— 016V’ II—ID  Y29g ‘OHD ‘IVLS
1D 67— M T€8°0— = AINM :K1drxue d1e1g Kyorxue jren) pue
Suruuerd 1ULI9) WNTPAW UT PAUTeISNS S3UIpur] 21E)S JO SINSBIIN
swrrerSoxd ‘Gururen 10°T— 08°CT— 1D 900T “Te 3o duLrejy

S[[Ds 98pamouy %66 16°9— = QINM AI9TXUR JIedy,

JO uoneurquIod €6'1—03T6'91— 1D

SuImo[[0] paonpax 66— = AINM LIoIxue 9elg

swoydwids OO ;Joxu0d

SNSIOA SUOTIUIAIDIUL PJOAIIP-U0SID
[euonestuediQ [enprarpuy [euonestue3i0 [enprarpuy [euornjestue310 [enprarpuy awonnQ
paygadsun/paxiy [euonestuedIQ [enpraripuy UONUIAIIUL

‘panunuo)) i 414V],



Journal of Environmental and Public Health

14

S0°0 = dINS

Karxue ‘¢0°0 = QNS
:uorssaxdap jo sawroono
1S4 Ul 20U21af1p

ou ‘(3[ed2s(ISqD uo)
80°0— = (IS Suruasiom
{[BLI) UOT)BSSD

Supyows ur uorssardaq

16°0-90°0 IO ‘62°0 = AINS :ARxuy

IS4
a-sao
amsesw arsoduwrod

« 69°0 = AINS pue uorssaxdop
‘Spoyiowr :uorssardop :ouwrwrerdord PP 0-21°0 :ID ‘87°0 = (NS :uorssaxdog AJoTXUE ‘SaInseaT
wassyp ped spr o T e —
$S31)S JO eLI) d[sul - . !
satpns /1 70 6 ATU0) 15 JO [eLL) S[sUIS ng rews = (NS :uorssardaq 000T—L66T
dnmorjog 1e paurejurewr paystqnd
JuswaAoxduy 6007 UnIRIN
€5°0—€0°0 1D ‘ST°0 *AINS
Ayorxuy
16°0-1°0 1D
‘1€°0:INS :uorssaxda
UOTJUIAINUL
JO INOARJ UI FZ°0— 01 9¢'T— D
‘9°0— = (JIN :2wooino uorssardoq
(661
‘[[PAION ¢£/61 ‘Ueunpeq) :uotssardoq
1SOUWI0DINO0 PAJIARS
201] 350d [013U0D snSIaA uonuaAdId [Ty
UOTIUAIIUT JO TNOARJ UT
9°0 03 769~ IO ‘'€ — = AN :AI2IXUY
UOTIUAIIUT JO INOARJ UT 68'7— O}
6L 11— 1D ‘T¢L— =AW :uoissardaq OHD
(€661) [PAION s[easqns

:[01)U0D SNSIIA UOTIUSAINUT
Apmys uonjuaaaxd £1epuodads auQ
1T€01 190~ 1D

‘c'1 = N :dnmofjoj yruowr g1
(Jonuod Jo InoAey ul) £H—8/°0 ;1D
VLT = AN PWoNNo OHH

67°0 03 €¥'C— 1D

£6°0— = IA 191e] SpuowW g
(uonuaAIdIUI JO IN0OARJ UT) Jutod
PU23e §7°0— 03 7— [D YI'T— (399
paxy) A :owodno uoissardog

uortssaxdap 06-1DS

[euonestuediQ

[enprarpuy

paymadsun/paxTiy

[euonjestued1Q

[enpIAIpUL
[euonestuediQ

[euonestuediQ [enprarpuy

[enprarpuy

awonnQ
UOTJUSAIIU]

‘ponunuo)) iy 414V],



15

Journal of Environmental and Public Health

*aW00INO JUBdYTUSIS AJ[BO1ISTIBIS B SAJOUP Plog “ISI[ 0} AUkt 00} pue ddnnur a1e [0 2A102dsaI Y} UT PAUIWUNS UOTFUIAINUT Y} pay1dads jou a1e sod4) UonuaAIaIur UayAy
'S0°0=d« T0°0=d s T00°0 = d 555 TEAINUT DUIPYUOD = D) “VIUIPIP UBIW PAYSIOM = (JINM DIUIIP UBIW PISIPILPUE)S = (JINS DZIS 1932 = p XA

$159) [ED1IST)B)S [BULIOJ
INOYIIM J[NSIT JuedYIUSIS
a1ed1pul 03 pagpn(

(8°0<) pazrs 10330 2810
6¥'L

01760 :ID T :UonedIpaw
AJUO SNSI2A UOTIRIIPIUT
pue OAIA uT 21nsodxy

6€'103¥€°0 1D

uonouny
YIOM WOIJ SUI0INO
aeredos se uaAr3
JOU WISTAAUISQY

oy — . paisipiou
£8°0 = ANS HOBTIPIUL 165000 oymadg
Auo snsI1aA uonedIpaUr ‘
pue 1gD amsodxs dnoin (0102) ApIoON
91'003
9T 1—ID ¥5°0— = ANS
‘STSATeUR-ROUL UL SATPNIS T
Aprxuy uo spagg
SE'TS 01 69°0T— D “S€°0T TT0 0V LIT— IO SV I~
= JOUDIDJIP UBIWI :0UQIRJIp  OOURIJIP UBIW PISIpIEpURIS
oN [endsoy Ayrunuwrwod "Jjouaq [eursIewr
© UT JJB)S JO dUISQE SINOY  pamoys Jururer juswogeueur xoput

UBIWI UO JJe)S pue SIogeuew

$S21)S UOISSIS ¢ S Jokorg UOA

£jorxue J1eI) pUE 9)EIg

9SINU U29MJ2q UOT)BI[NSUOD 7€°0 01 H1°0— 1D ‘90°0— (0T0T7) JAM UeA
$s2201d dao1durt :DUAIYIP UBIW :$3SINU UT
0} UONUIAI UL JUSWdSeURLL Ayarxue aaoxdwr jou sa0p Apnys
J031931J2 Passasse (L661) 1M suo ur Surureny ANuapr 192180
SONITIOE] 01 770 T T el 0
SSAUILY ISUO [IIM SAIPNIS 122010 TE'0 + SAN
. : : : 1sod pue a1d yusuryearr,
owm pred ur uonjuaAIa)uI
PIP S® ‘s3[nsa1 19139q Py #x9€°0 01
L0°0*ID “TT°0 = SHNIsamsod OULPUINL SIOM

SUOTIUIATANUT d0B[dTOM

(SN) €10
03 80°0— :ID 20°0 SHN

pue -a1d dnoiS ¢
(SN) T€°0 ©3 §0°0—

(payrodarjou

arnseaw-}10dai Jjas)

3sa13s0d a1d Juoumeary, 10 ‘€170 {(SHIN) 9218 1252 POON
670 Jo ueaw 3359 3s0d dnois g (£007-6961
01 61°0— 1D “S0°0 = ST POON S3YDIBIS DTUOIIII)
11893 3s0d a1d dnoig 7 suonuULAIUI [euonestuedio 6007 Uu0)
120 03 TT°0 1D 61°0 10 [eNPIAIPUI pasn A1)
* ok ok .
= S 9593 350d dnoS 7 TOUIRYM PUR $3218 1330 o)
0) paINQLIIU0d pajrodar a1om
10UBPUIL NIOM :
1B} SIIPMIS YDTYM TeI[OUN)
[euonestuediQ [enpiarpuy [euonestuediQ [enpialpu]  [euonesiuedIQ [enprarpuy awoonnQ
paymadsun/paxTy [euonestuediQ [enprarpug UOTIUdAIIU]

‘ponunuo)) iy 414V],



[BOTTID SeM SPadUl $9940[dwd passaIppe Jey) $a13a)e1s JO UOTIRUIqUIOD
Je1]) Inq JuB)IOdWI 10U SBM UOTIUSAINIUI JO [9A] ) I[9] SIOYDILISII UOTIOY
3uraq-jom [euonourd

pue [ejusw ur syustwaAoiduwr yaim pajerdosse a1om sweidold enpiarpuy
soueuriojrad reuonesiuedio pue yieay ur syusasordur

9pEOAP B JOAO Y UT SSA1IS
20NPAI PIsI SUOTJUIATUL
Juawadeuew ssa13s Jo sadAT,

10020661
0] PBa[ SUONUIAINUI [BUOTIESTURSIO-[ENPIAIPUT PUE [RUONESTURSI0) So1pms 91
$aInseawW [euonesIue3io uo ’
Joedur ue dALY 03 A[INI] SSI] IoM [9A3] [ENPIAIPUT 1) J931e) Jer]) suwreiSord
SUOTIUIAISIUL

SIWI0J)NO JUIIDYIP SSOIIL JATIIAYD
d10W pawdas gD snjd uonexeppl spsnw ‘sanbruypa) jo uoneurquio)

JuowoSeURW SS1)S
A1syI0M Jo syoedwut yi[esH

Journal of Environmental and Public Health

‘souwodINo Qumwoﬁoau\ﬁmm J0J 9ATIOYJ2 210U SeM 1D 7661-1.L61
SaTpNIS $9

SIOSSII]S BUII[S JO QSTWIUTUI 9JeIapoul 0} 1duwane 1e(]) SUOTIUDAINUL
jo Umme 9} OJUI YOIBISAI YIB] M “TIAIMO] ‘SaW0IINO Auew uo MO

1oedwr pue 91 2INSLIW 0] MOY Y[IOM B SSAIS JNOqEe UMOUY ST e3P 1813 Y
S[[s onnadeay) ur 2s1nod Jururer) yoam g1 e SUIMo[[oy

ur ursinu 10y JuswaSeurn
$SII3S JO SSAUSATIOF

Ppaonpax ssamsIp [ed1307014sd Jo s[oAdT *sasnu drnerydAsd ur ssaudIs Jo 0002—9961
s[oAd] pasoxduwur sanbrupay [einoraeyaq ur Sururer) Jey) MOYs SPUBIYIIN SATPIYS (02

3T, UI 9UO PUB Y] UI SATPNIS UOTJUIAIINUT JUSIFLUBL S$I1IS XIG
swfqod yireay swisqoad yipeay

[BIUSWI UOWIUIOD [)IM PIJBIDOSSE SIOUISQL SSIUNIIS 10J 2AT)OIYS 1D
$sa1)s SUDNPAI 10 SUONUIAIAIUI [EPOWN[NUL

0) o[qerdjaxd pue 91D a1oMm satpeordde JuswaSeurwr ssoms [ENPIAIPUT
swajqoad

[I[e9Y [BIUSW UOWITIOD J0J AT} Te ‘SUOTIUIAIUT Judurdfeueur
$$911$ JO d8ueI B puk [ gD SUIPNUT ‘SUOTIUIAINUT [ed130[oydAsd AJreg

[eIusw uouwrwod ym dydoad
10 SUOTIUIAIUT 20B[dYI0M
$00¢ [1dy mun dn

sarpnis [ejuawLIadxauou 71
sa1pm)s [ejuaWILIdxX 61

WISIOIUISqE UT SUI[IIP PIMOYS
[[e 3sowe ‘sarpnys pajer Y31y JO "S[OA[ [ENPIAIPUI pUE [eUOT}esTuLSIO
y30q Je sjoedur ojqeInoAey Moys ssaxjs qof 10j SUOIIUIAINUT

yoeordde swaysds pajer A[pyeropowr pue Y31y passnooj A[reuonestuediQ
uorssa1dop pue £J9IXue UO [9AI] [eNPIAIPUL

o) Je 2A1309x2 a1e saydeordde SwAISAS saJeI MO “PIsSNO0] [ENPIAIPUT

2INJeIANI|
UOT)USAIIUI $SA1IS qOf
S00C—0661

SITPMIS 06

9SBAIDIP SPUBWIAP UIYM ATJUDISISTOD SSI “pue
$9SBAIOUT 013U0D d240[durd se YI[eay [eJuatl PaA0IdI JO OUIPIAD JUIOG

01105 23401durs

aao1dur 0] suonuaAIN UL

[2A9] TeuOT}ESTURSIO
uonesiued10a1 aoedyiom Jo
109132 [I[BIY PUE [BID0SOUIAS]

90071861
SAIPTIS QT

SUOTSN[OUOD JATJELIEN]

MITAJI JO 2AT)2(qO A pue
98uex 9)ep SAIPNIS JO IdqUINN

16

*SZIS 109JJ9 JO SISATRUB-BIOW JNOYIIM SUOISN[OUOD JATJRLIEU FUIYORIT SUOIJUIAINUL JO SAPNIS G ATV ],

9661 “Aydiniy

‘prewing pue spiempyg

S007 TIHOY 2YL

£00T “[e 32 dudejuowre’]

£00T “Te 10 uesy



17

Journal of Environmental and Public Health

*23UBd JO DUIPIAD OU « UONBIOLIDIIP JO MDUIPIAD  ‘JUdtA01dWI JO 2OUIPIAD |

‘wIsreouasqe =y

'sanifiqeded Jo sarnseaw pue Gou 10 3ulaq [[am [euorowa Surpnpxa {OHO swoldwids srneryossd ‘swoyduwds pue 1opiosip snewosoydssd ssans Kyarxue ‘uorssardap jo sarnseawr Jurpnppur Yieay [ejus = N

sowrrerdoxd wonuaaaxd [euorsuawIp-NNUI
pue sadueyd orurouodis Kanose [edrsyd sapnpur pinoys JHM
(epowu a8ueyp anoraeyaq “3-9) 1097} UO paseq aq

wistaa)uasard
Suraorduwr ur (JHM)
uonjowoid yiyeay] aoefdyiopn

pnoys pue juonbaiy pue asusjur ‘Suof 2q P[NOYS SUONUIAINUI JHM v ot 0107-0661 TTOT T8 39 SHPED
(as119x9 Jo 2d A3 dyads
) , SIIpIIS 71
OIYM umowy Jou) wsteajuasaid Suraordwr ur [eroygauaq ST aSIIAXY
SOUWIO0)NO 19)39q .
2onpoid 0y readde sowrrerdoxd paseq-reururads ‘puey I2Y10 Y} UQ STeaA 0T Ul BITENSTY Ut
*s)[nsa1 paxtwr paosnpoid sey (qSID) mqmw:au.v $S91)$ JUIPIOUT [INLI) PpoRnNpUO SUONUIAINIL $59105
’ m > T q [euoriednodo uo yoIeasar .
59138 YI10M SULIOMO] J€ [[om A[Te[nonTe 1 T reotirdus pamoraar-1aad [y $00¢ “Te 39 pley[ne)
ur10319d 0) WIS JOU Op SUONUIAINIUI PISNO0J A[[ENPIAIPUL [[BI2AQ) o ’ C007—€661
pasnooj A[feuonjestuedio sem auo AJuQ "pasnooj A[feuonestuedio SOTPIS SUONUIAINUT 9
uey)) I9Y)el A[enpIarpur A[rrewrtzd uUaaq dARY SUOTJUIAIU]
90UISqE SSAUNDIS
uonedrunwwod pasoidur pue Yoeqpasy y1oddns pue ssauypt [eor8ojoypdsd
Sursearour ‘Gurajos wapqoxd pue Sunjewr uorsoap ur uonedonred . . z PoTE[PI SIoM SuNpRY €002
aseadur 0) saydeoirdde jeuonjestuesio pue ururer) pasn 2OUISqe 3 SWRI[[IM PUB TYITN
SSIUNDIS 2dNPaI pue yieay [esrdojoydssd saoxduur Jey) suonuaAIIU] 66614861
STPN)S UONUIAIAIUL 9
[o1easa1 uonoe L1ojedonred
SUOTIUAAIIUT [eUOTJESTURSIO JO [BNPIAIPUT JO JO SI1pMIs 3sed IV 8661
joeduur 10§ s3urpuy snongdiqure Surmoys 321dI193ur 03 JNOIYIP SATPNIS 9 3 (pay10dar Jou sayep) ‘soyyredg pue sayreq
SATPNIS 6
ad SISINU J0J SUOTIUIAINUT
2A1)22339 210w T yoeordde yorym 1omsue Jouue)) ssans aoegd SIoM, 00z
ssax)s aoe[dyIoM 10§ JuSTOGeURI € L SPIEMUO 0661 S pue eIy
[ejuswuoIIAUD uey} Joyjer Jxoddns [euosiod 10] 0UIPIAS JIO]N ’ ’
SATpPNIS O]
. uewrioyiad reuonestuesio sowrwesSo1d JustaSeuewr
UO pUE 20BJI9JUI [EUONBSIUESIO-[ENPIAIPUL 37 J& SI[NSI }soq ssanjs [euonednang J661 “duolg
3} MOUS SUOTIUIAIUI [BUONEBSIUEZIO 1B} ADUIPIAD JWIOS ST I, 7 I 8
¥661-L861 pue oH Iop UBA
PAPULUITIO3I 3q P[NOYS PUE JAIIIJD 1SOUT
91k SUOIJUIAIUL 1O sanbruyoa) yorym puswrtrodar o3 spqissodur st i SIPMS ¢
MAITADI JO 2AT)3(qO A3y pue
SUOISN[OUOD JALJRLIEN <V 1V % ~HN  tHIN | HIN g S awonnQ

98uer aep ‘sarpnis Jo JqUINN

‘ponunuo)) G HI14V],



18

from organisational interventions on absenteeism. Parks and
Steelman [22] and Bond et al. [24] found some evidence
of benefit, whereas Richardson and Rothstein [23] and van
der Klink et al. [25] found no benefit. However, Conn et al.
[29] showed clear benefit of organisational physical activity
interventions on absenteeism. There were no studies of
mixed individual-organisational interventions and impact on
absenteeism.

4.4. Reviews Reporting Narrative Conclusions. The overall
conclusions from the narrative reviews support the findings
from the meta-analyses that individual interventions do
provide benefit at an individual level and reduce symptoms
of anxiety and depression and stress, but individual interven-
tions do not impact on absenteeism. However, organisational
interventions impact at both individual and organisation-
al levels. There are numerous studies of benefit on mental
health outcomes, whereas benefit on absenteeism is mainly
reported in one review [33] including a number of high
quality studies (Table 5). Worryingly, some interventions
appeared to lead to deterioration in mental health [16, 32—
35] and absenteeism [33, 36] outcomes (see Table 5). For ex-
ample, Marine et al. [16] identifies smoking cessation to be
associated with depression. Although not directly mapping
on to absenteeism, preliminary evidence from Cancelliere
et al. [43] suggested that some workplace health promotion
programmes can reduce presenteeism (being at work whilst
unwell). Presenteeism correlated with being overweight, a
poor diet, a lack of exercise, high stress levels, poor relation-
ships with coworkers and management.

4.5. The Effectiveness of Specific Interventions. The different
types and components of interventions, and whether they are
primary, secondary, or tertiary preventive interventions, are
set out in Table 3. The majority of studies were of primary
prevention. The meta-analytic reviews found that cognitive
behavioural programmes consistently produced larger effects
at the individual level compared to other types of interven-
tions (e.g., relaxation). Cognitive behavioural programmes
were also suggested to be more effective by some of the nar-
rative reviews [27, 31, 34-36] as well as by some of the meta-
analyses [23, 25].

Murphy [36] found that multimodal interventions (or
combination strategies), which involved CBT produced the
most consistent, significant results; a result which was not
supported by one meta-analytic review [25]. Overall, the
reviews suggested that organisational level interventions are
too scarce and there is also a lack of studies that assess organi-
sational-level outcomes. However, two meta-analytic reviews
[22, 29] found that participation in organisational wellness
programmes was associated with decreased absenteeism and
increased job satisfaction. These were the only meta-analytic
reviews of organisational based interventions and organisa-
tional-level outcomes. Finally, there are insufficient studies to
comment on the potential complementarity of interventions
that operate at primary, secondary, and tertiary prevention
levels [33]. Four studies investigated both primary and
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secondary prevention but not their interaction [23, 27, 33,
34].

5. Discussion

As anticipated, the evidence was in complex form. Our
methods of isolating findings related to anxiety and depres-
sion, and partitioning the tabulation and extraction and
synthesis by individual/organisational interventions and out-
comes provides a rich, complex but authentic picture of the
evidence base. There are indications for which interventions
are effective and also gaps in the evidence. Reviews had to
take account of many interventions that differed by their
components, mode of delivery and whether they targeted
individuals or organisations. This made it difficult for all of
the reviews to compare benefits from any single intervention
across a number of studies, except for CBT or physical ac-
tivity. There were also many different outcome measures for
assessing anxiety and depression, and many proxy measures
of mental health, sometimes without clarity about which
outcomes were used in the meta-analyses. In part, these were
not specified due to the way multiple outcomes were handled
in the analysis. The reviews used standardised differences
including mean differences and mean effect sizes, and stand-
ardised differences and means. Using a consistent set of out-
comes to measure anxiety and depression in future primary
studies will ensure that future reviews and meta-analyses can
overcome these challenges, such that different intervention,
of varying complexity and modes of delivery, might be
compared more directly for impacts on absenteeism and on
anxiety and depression and interactions between the individ-
ual and organisational impacts.

Overall, individual interventions show larger effectscom-
pared with organisational interventions or mixed interven-
tions; benefits are seen mainly at the individual level al-
though some studies do show organisational benefits. Given
that anxiety and depression are common, and mostly ac-
count for sickness absence, it is important to develop an
evidence base that is specific to these manifestations of
mental distress and illness, with an agreed range of acceptable
outcome measures and for interventions that prevent and
treat anxiety and depression promptly, as well as encour-
age early return to work. A small improvement in sick-
ness absence statistics might yield substantial benefits for
business viability and provision of services. Standardised
methods to measure presenteeism [43] are needed. The
only organisational intervention to show convincing effects
on absenteeism was physical activity programmes [29], but
mental imaging, CBT, and in vivo exposure, each have a
useful role, especially in secondary prevention. Although
better quality studies should be given greater weight, the
quality of individual primary studies was selectively reported,
making it difficult to know whether the positive findings
reflected better quality studies; certainly, CBT and physical
activity interventions are more well defined than say stress
management standards or management practices or stress
inoculation. Even counselling can take many forms, and
there is not a standardised process. Similarly, the duration of
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the interventions and timing of measurement of outcomes
was not a characteristic on which reviews drew conclusions;
we were unable to draw any metaevidence about timing
unless we had looked at primary studies. Strikingly, although
many reviews on face value were reviewing the same evi-
dence, the reviews did not all identify the same primary stud-
ies, and therefore did not always reach the same conclusions;
our meta-review, for the first time, brings together all of the
strongest findings. We reviewed 23 reviews, after identifying
7845 potential publications for inclusion. These included
499 primary studies; the majority of reviews made the point
that drawing metanarrative or meta-analytic conclusions was
difficult because of this diversity in outcomes, intervention,
and methods. Had we undertaken a review of 499 primary
studies, it is likely we would draw the same conclusions.

Management skills training, and support for staff, along
with methods to cope with work stress all seem relevant
components, but the review was not convincing about a pos-
itive benefit of these and where positive impacts were seen
at individual levels [16, 28]; the effect could not entirely be
attributed to improved management standards or working
relationships. There has been insufficient research on organ-
isational interventions. These studies are difficult to design
and implement and require further research. On the other
hand, more and more interest has been generated towards
health promotion in the workplace (e.g., exercise) and en-
couraging individuals to take ownership of health risk be-
haviours and decisions about health, well-being, and family
outside of work. This may be promising, as it requires the
workforce to maintain healthy lifestyles generally and within
that context to consider work stress rather than consider
work as the only venue for health interventions. Organisa-
tional measures to increase physical activity show promising
results [43].

This review suggests that there is lack of evidence in
comparing the relative effectiveness of stress management
interventions that operate at both individual and organisa-
tional levels, or interventions that encourage an interactive
or systemic effect, yet this might yield greater benefits at both
levels.

However, there are still a number of evidence gaps. More
research is needed in the private sector and in smaller compa-
nies as well as research comparing different job types such as
education and healthcare to examine whether they respond
to the same or different intervention techniques. Similarly,
research needs to take into account factors such as socioeco-
nomic status, duration of any effects of interventions, and
cost effectiveness. Selection bias may be an important ex-
planation for our findings. For example, organisations with
the most stressful work environments are less likely to par-
ticipate in research as opposed to organisations with little
stress amongst employees. Consequently, organisations with
low baseline stress levels would make any effects from tar-
geted interventions more difficult to capture. However, pre-
liminary support was found in one meta-analytic review that
interventions conducted with employees at high levels of
baseline stress appeared to be at least as effective as inter-
ventions conducted with employees at low levels of baseline
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stress [25]. What works for whom and the maintenance of
these effects need further research [32].

Finally, there is a relative lack of studies with clinically
referred employees. We did find more of these in more
recent years (since 2008) and also reviews of health care
workers and law enforcement officers who perhaps need spe-
cific attention given the unique circumstances and stressors
to which they are exposed at work. The few methodologically
rigorous studies that have been conducted with patients
have not included nontreatment control groups but have
compared 2 treatment types. More work might, therefore,
be undertaken on populations at risk using secondary and
tertiary prevention interventions.

6. Conclusions

CBT was the most effective individual targeted intervention
for individual outcomes. Encouragement of physical activity
at an organisational level seems to reduce absenteeism. In-
terventions need to be developed that can provide consistent
and stronger effects on organisational outcomes such as ab-
senteeism. There were a number of gaps in the literature, par-
ticularly studies investigating the influence of specific occu-
pations, and different sized organisations, different sectors of
organisations (public, private, and not for profit). Studies of
management practices seemed not to show strong effects, but
there are still insufficient studies in this area. There were few
studies of secondary and tertiary prevention.
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