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Abstract

Background: Depression contributes substantially to the burden of disease in South Africa,
with recent reports illuminating both the economic and public health implications for the
country. In comparison witthe available knowledge afdividuatlevel risk factors for
depression, relatively little is known about how neighbourhoods affect the mental health of
the people living in them, especially in loand middleincome countries where virtually no

research haseen done.

Methods: Using nationally representative data (N=11,955) from the South African National
Income Dynamics Study (NIDS) and the South African Indices of Multiple Deprivation
(SAIMD) modelled at smalarea level, this study tested associations/éen

neighbourhoodevel deprivation and depression, after controlling for individexa|

covariates. Depression in NIDS was assessed using the Centre for Epidemiological Studies
Short Depression Scale (CER.0), and data on covariates was also obtdireed NIDS.

This is the first study to merge the SAIMD and NIDS datasetsievedy mappingNIDS
household GPS eordinateswith the SAIMD shapefile.

Results:Results showed a significant positive association between neighbotidvedd
deprivation andiepression using the composite SAIMD (p=0.04) as well as the individual
domains. Living environment deprivation (p=0.001) and employment deprivation (p=0.004)
respectivelywere the two most salient domains in predicting this relationship, while
educatiordeprivation at the neighbourhood level was not a significant predictor of

depression.

Conclusions:Findings supported the hypothesis that the@gpositiveassociation between
living in a more deprived neighbourhood and mentdiéilth of the residds, even after
controlling for individuallevel covariates. Longitudinal research into the causal mechanisms
of this relationship would take this area of ingquisefully forward. This study suggests that
alleviating structural poverty might reduce thed®n of depression in South Africa.
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Background
It is estimated that emtal disordersontribute 7.4%o the global burden of diseas

(Whiteford et al., 2013). To date, the evidence in this research area relates primarily to high
income countries. Epidemiological data on mental health indod middleincome

countres (LMIC) has only emergead the literature over the past decade @ Lasebikan,
Kola & Makanjuola, 2006) but a growing body of evidesoggests that patterns in Africa
are similar to those in higimcome countrie¢HIC) (Lopez, Mathers, Ezzati, Jamison, &
Murray, 2006). Depression constitstbe highest proportionf@ll mental and substance
abuse disorderglobally (Whiteford et al., 2013) angrojections are that it will bthe second
leading cause of disability in the world by 2020diM Health Organization [WHQ]2006).
Nationally epresentative studies in Soutfrica have shown comparatively high levels of
depression, with estimates ranging from 4.9% to 7.9% fan@&th prevalence (Ardington &
Case, 2010; Williams et al., 2008he global roleof impairment reported by the majority of
depression sufferers that their ability to work isindermine, thus signalling the impact of

depression on gross domestic product (Lund, Myer, Stein, Williams & Flisher, 2013).

There is a long tradition of inquiry into the relationship that exists between
socioeconomic advetyi and poor mental health outcomatsthe individual level A robust
body of literatire from HICattests to the existence of this relationship, with variables such as
low income (Melzer, Fryers & Jenkins, 2004), unemployment, low education and social class
(Lorant et al., 2003), and financial strain (Weich, Sloggett & Lewis, 1998) showing
associations with poor mental health outcomes. Conversely, financial and physical assets
have been shown to safeguard against common mental disorders (Muntaner et8al., 199
More recently, evidence has begiumental emerad ¢
relationship in LMIC (Patel & Kleinman, 2003). A systematic review of 115 studies by Lund
and colleagues (2010) reported that 79% of multivariate analyses showgivep
associations between poverty measures and common mental disorders, while negative

associations were only reported for 6% of the studies.

Neighbourhoods andMental Health
While the relationship between poverty and mental health has been primarily

examined at the individual level, more recent studies have begun to use the neighbiourhood
which t he i ndi asiadnitafanslysigh\rneighidoarieosdevel,dlfernative
risk factors for depression can begin to be identified, which malyenapparent at the

individual level.



Severaktudies now repod significant association between mental health and
various neighbourhood characteristics, after controlling for individual factors. A review by
Truong and Ma (2006) showed significant asstoans for 27 of the 29 studies examined
across a variety of neighbourhood features and mental disofdersxample,dw
neighbourhood socioeconomic status (SES) and poor social cohesion were significantly and
independently associated with poor mentalth status after adjusting for individual SES
(Fone et al., 2007). The effects of more tangible aspects of neighbourhoods on mental health
such as communitpased grassroots organisations and shared public spaces for recreation
have been associated witnproved mental health outcomes in Chighdn 2014),
illustrating how creating a sense of community and promoting shared values through physical

structures can be valuable.

From a theoretical perspective, the neighbourhood context can be seencatagsrti
germane to depression and depressive symptonsgverakeasons. In simple terms,
neighbourhood characteristics can function as either stressors or buffers (Aneshensel &
Sucoff, 1996; Ross, 2000). Features like lackefhbourhoodesources, dlence o poor
social cohesion could functias stressors, whilghysical and social characteristics of
neighbourhoods like access to social support may function as buffers (Kubzansky et al.,
2005).

Though research in thaea is still in its infancy, promising body of empirical
literature has begun to show significant associations between neighbourhood characteristics
and depression (Mair, Diez Roux & Gaela, 2008; Truong & Ma, 2006). A comprehensive
review in this area reported significant associatiafter controlling for individualevel
characteristics in 37 of the 45 steslexamined (Mair et al, 2008 a systematic review of
neighbourhood characteristics and depression in adults it was found that neighbourhood
social disorder was consistendlgsociated ith depressive symptoms atiththigher

neighbourhood SES functioned aprotective factor against depression (Kim, 2008).

Very different patterns of associations have been found betweeleaetaontextual
variables and mental health st&in urban and rural areas (Peterson, Tsai, Petterson &
Litaker, 2009). The effect of neighbourhood disadvantage on depression hdsuekto be
significantly greatem urbanareascompared to nonrban areas (Rudolph, Stuart, Glass &
Merikangas, 2014 5tressor$n urban deprived settings are possibly very diffefeorh the

stressors experienced in rural deprived settings. Factors such as prevalence of violence



(Slopen et al., 2012), availability of green spaces (Lee & Maheswaran, 2011) and résidentia

instability (Gaela, 2011) have all been associated with emotional disorders.

The Neighbourhood as aJnit of Analysis
It is increasingly being recognised that treeghbourhood contribasto health

effects. First, explanations based exclusively orviddal symptoms or characteristics are
seen adeingincapable of capturingertaincritical determinants of Hhealth and are thus
inadequate (Schwartz, Susser & Susser, 1998®)sideration ofhe characteristics of the
groups and contexts in which inttluals are located has been emphasised as a necessary
element in understanding health outcomes (Diez Roux, 20Bdxocial and physical
characteristics of places of residence might play important roles in explaining health
problems and could enable ptelmased ingrventions agmformedadditionsto individuat

based interventions (Sampson, Morenoff & GanRanvely, 2002; Diez Roux, 2004).
Secondly, interest has been directed towards understanding the relationship between social
inequality and health (DieRoux, 2007). Neighbourhood characteristics may be significant
contributors to health inequalitiesdaeise place of residenceoiten determined by
sociaeconomigposition with poor neighbourhoods characterisgddrious kinds of

deprivation.

Limitations in the Literature
Scrutiny d the literature in this fieldhowsthe virtual absence of such research in

LMICs. All 45 studies reviewed by Mair and colleag(2808) were from HISwith all but

two conducted in the USA and the UK. Of the 28 studies readduwy Kim (2008)all but one
Taiwanessstudy byYen, Rebok, Yang and Lung (2008) were freliCs. It is thusclear that
researchs needed in LMIG. Tomita andBurns (2013) attempted to address gapwith a
crosssectionaktudy exploring correlationsebveen neighbourhood social capital and
depression in South Africand foundhat perception a$ccial trust and the extent to which
participants o6preferredd |iving in their nei
mental wellbeing However, aimitation ofthis study washe risk of sameource bias that
accompanies a study in which sed¢port data is used for both the outcome variable and the
neighbourhood variable of intere$tis can occur becausé correlatedneasurement error

or becaus¢he dependent variable affects the reporting of the neighbourhood variable (Diez
Roux, 2007)This appeardo be the first such study to be carried out in South Africa and
represents promising stanbut further exploration of neighbourhood variables amehtal

health issues is needdd.particular, the use of research designs exploring the relationship
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betweenndependently sourcatbmposite neighbourhoddvel indices and mental health

outcomesvould take this area ohequiry forward.

South Africapresents ainique environment in which to further explore how
neighbourhoods impact on mental health outcompartheid social planning not only
conflated race and class but located inequalibyerty and exclusion geographically by
neighbourhood. This legq still pervades Sot h Af r i cads dagomwitgr aphi c o
inequalityandraceremaining highly conflate@Mcintyre, Muirhead & Gibson, 2002)

Research into ardavel deprivaibn in South Africa showslear patterawith regard to the
geographic loca&bn of deprivation. A reent report illustrated th&rmer homeland areas still
remain the most deprived regions in the country (Noble, Zembe, Wright & Avenell, 2013).
There is cledy a paucity ofthis kind ofresearch in LMIG, and in South Africa in péicular.

It is clear thatesearch into howeighbourhood context influences mental health outcomes in
South Africa could usefully inform the nature and direction of public policy in attempting to

reduce the mental health burden.

The research undertakenthis project willexploreassociations between
neighbourhoodevel deprivation and depression in a nationally representative South African
sample. It will avoid the sarmsource bias problem by cdaming comprehensive individual
level depression and soeconomic datavith independeny sourcedarealevel deprivation
data Thegeographicalinits to be usederedesigned taepresent more realistic
approximations of neighbourhoodkereby addressingarious neighbourhood

conceptualisation issues.
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Methods

Design andSetting
This study is apparentiye first of its kind to be conducted in South &&iand one

of very few in LMICs. The studyseddata collected as part of the National Income
Dynamics Study (NIDS);ommissioned byhe South AfricarPresidencyn 2006 (Leibrandt,
Woodlard & de Villiers, 2@9) and combingthis data with the South African Indices of
Multiple Deprivation (Noble, Barnes, Wright & Roberts, 2010). The NIDS data is the first
nationally representative dataset to capture yimawhic nature of both individual and
householdevel changes in expenditure, incomes, assets, access to services, education,
employment, health and other dimensions of Wwelhg (Leibrandt et al., 2009). The Centre
for Epidemiologic Studies Short DepremsiScale (CE® 10) was included in the NIDS
adult questionnaitghese scores will constitute the measure of the dependent vériable

depressiori in the study.

At neighbouhood level, there has bekittle consensus in the literature regarding
selectionof appropriate variables or proxies to represent concepts like poverty or deprivation.
Composite indices are a promising category of-real variable as they are seerbag
more inclusive and sophisticated measures of poverty and deprivation {Laind2613;

Pickett & Pearl, 2001). The Centre for Analysis of South African Social Policy (CASASP) at
Oxford University has been developihlglices of Multiple Deprivatioffior different area

levels since 2001 (Noble et al., 2010he conceptof whateos t i t ut es a O6nei ghb
in itself not simpleWe raturally think of neighbourhoods as geographical units, but within

the literature there has been limited consensus regarding how these units should be

constricted and operationalisedrdblems occuwhen there is disjuncturebetween how

residents and researchers perceive these units as this reduces the probability of finding strong
effects (Ward, 2007).

The study will make use of one of the latest versions of the South African Indices of
Multiple Deprivation (SAIMD), which have been modelled at datazi@vel. The conception
of the d@azoneunit of analysis has been an important contribution as it allows analysis of
geographical unitsontaning approximately 2000 inhabitants aftescribes pockets o
deprivation by maximising social homogeneity and population density homogeneity
(Avenell,Noble & Wright, 2009 p.6). The datazonespresents more specific and

meaningful unit with which to analyse deprivation than larger areas such as wardss aistrict
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municipalities (Noble et al., 2010). This is because thesasareoftenfar too large for a

fine-grained analysis of small aravel effectsand thevariation present in such large areas

limits the potential to comment on factors like neighboudhlevel deprivation (Diez Roux,

2007). This study used the datazones, as operationalised by CASASP, to represent
neighbourhoodshelpingto counter gerceivedkey shortcoming in many ardavel studies

that proxies of neighbourhoodsldomreflect the aatal neighbourhoods and underlying
constructsappropriately (Diez Roux, 2004)his SAIMD data will be merged with the NIDS

data to enable an analysis of individuals 6n

The study is @rosssectionaldesign that will investigathe association between
neighbourhoodevel deprivation in 2007 as the predictor variable and individual depression

scores in 2008s the outcome variableith controlsfor other individual covariateiscluded.

Participants
NIDS is the first national peel study to be conducted in South Africa. In 2008, the

first wave of the study was completed by South African Labour and Development Research
Unit (SALDRU) located athe University ofCapeTown andhas been made available for

public use.

The NIDS team eployed a stratified twstage cluster sample design to determine
the households that would be included in the base wave of the study. Private households from
every province constituted the sample (Leibbrandt et al., 2009). The spread of sampling units
fort he base wave per province and per geograpl
used by Stats SA between 200807 for various household surveys and was thus seen as

satisfactorily representative in this regard (Leibbrandt et al., 2009).

Each housedld membemaged 15 or older was requested to complete an adult
guestionnaire Further, the oldest woman in each household or the next resident most
knowledgeable about living arrangements completeousehold questionnaire. Data for this
study will comefrom both the individual and household questionnaires as well as the
individual and householderived variable files created by NIDS. Wave 1 sampled
approximately 16, 800 adults spread across 400 primary sampling units. The response rate for
households invave 1 was 69%, but once a household had been sampled, the individual
response rate within that household was 93.3% (Leibbrandt et al., 2009). In order to
extrapolate the results from the sample to the population and declare national

representativeness glsampling weights constructed by NIDS have been used in the analysis
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of the data. The postratification sample weights provided by NIDS were applieiti¢o

dataset

Measures

Centre for Epidemiologic Studies Short Depression Scale (CHS 10)
The NIDS adlt questionnak includes théenitem CESD, a shorter form of the

original 20item version of the scale developedgdloff (1977).The scale was designed to
measure depressive symptoms in the general population and is one of the five most
commonly usd selfreport measures of depressive experiences (Wood, Taylos&pi,
2010). The CE® hasgoodpsychometric properties, displaying high convergent validity
with clinical scales such as the Beck Depias Inventory (r=0.81) (Wood et al., 2010) and
theZungSelf-Rating Depression Scale=0.90) (Vood et al., 2010). korrelates well with

its original20-item predecessor, lositittle in the line of psychometric properties (Shrout &
Yager, 1989)Originally designed to measure depression symptoms igaheral

population, the CE® 10 best conceptualises depression on a continuum rather than a
dichotomy (Radloff, 197). Various studies have used a-ofitscore oftenand above to

det er mi ne 0c as eHowevetthis Has not beea yalidateda $ootm African
setting(Eaton et a] 2004; Radloff, 1977andit must be noted that this does not represent a
clinical diagnosisThe CESD has been usad variousSouth African studies involving
depression (Hamad et al., 2008; Myer et al., 2008 questiongxplorefrequency of
occurrence of certain feelings and behaviours irpthgiousweek. Responses are recorded
on a 4level Likerttype scale of frequency ranging framarely or none of the tinggo éll of

the time& Recent evidence suggethat the best way to conceptualise the scale is as a single
continuum ranging from emotional wddkingto depression (Wood et al., 201The alpha
value for the samplim this study was 0.74vhich was in line with similar studies (Cole et al.,
2004).

Area-level Deprivation
Participants for the NIDS study were selected from 400 primary sampling theks

were census enumerator areas provide8thgisticsSouth Africa,across alhine provinces.
For each household sampled, a specificlgeationwas recorded. In 2010, the Department
for Social Development commissioned the CASASP research unit to develop indices of

multiple deprivation at datazoievel.
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The South African Indices of Multiple Deprivation (SAIMD) used in this study were
constructedrom Staistics SA 2007 Community Survelata, which sampled 27348
dwelling units across all nine provinces in South Africa (Noble et al., 2010). It is a nationally
representative household survey designed to provide information on the populatiombetwee
censuses. The indices were constructed along four domamgsalsven indicators. These
deprivation domains are: income and material, employmentaédua, and living
environment. Table 1 provides a summary of the domains and indicators used by CASASP
(Wright & Noble, 2009).

To summarise, an overall deprivation score was constructed for each datazone ranging
from O 400, with higher scores indicating greater deprivation. This represents the sum of the
exponentially transformed domain ranks of the dorsaores (Wright & Noble, 2009). The
four domains were equally weighted in the construction of the overall deprivation score. Each
individual dimension was given a score froirl00. Both the composite SAIMD index and
the individual domain raw scores werangerted into zscores in order to more meaningfully
interpret their coefficients. Comparing these individual dimensions should enable the study to
identify some of the more specific causal pathways between neighbourhood deprivation and
depression. This witontribute towards identifying specific neighbourhood features that are
influencing mental health outcomesproblem regularly mentioned in the literature (Diez
Rouz, 2007; Pickett & Pearl, 2001).



Table 1

Description of Individual Domain Caitruction

15

Deprivation  Income and Material Employment Education Living Environment
Domain
Purpose To capture the To measure the To measure the To identify the
proportion of the proportion of proportion of adults proportion of people
population experiencinc working-age people aged 1855 with no  living in poor-quality
income and/or material involuntarily secondary schoolin¢ environments in a
deprivation in a excluded from in a datazone datazone
datazone employment in a
datazone
Indicators
Number of peole 1 Number ofpele T Number of 1 Number of people
living in households who are adults aged 18 living in houses
with monthly unemployed using 65 with no with no piped
incomes < 40% of official definition secondary water
the mean equivalent schooling 1 Number of people
household income  § Number of people living in houses
(R1003 per monthir  not working without a pit
Feb 2007) because of illness latrine or flush
Number of people or disability toilet
living in a house 1 Number of
without a people living in
refrigerator households
Number of people without electricity
living in a house for lighting
with neither tv nor 1 Number of
radio people living in a
shack
1 Number of peole
living in
overcrowded
households
Calculation A simpleproportion of A simple proportion This domain was A simple proportion

peopk living in
households
experiencing one or
moreof the deprivations
was calculated

was calculated of
adults who were
unemployed divided
by the total
economically active
popubtion aged 15
65 plus those wble
to work due to
sickness/diability

calculated as a
simple rate for 18
65 year olds

of people living in
households
experiencing one or
more deprivations
was calculated

Note.Overcrowding wapresenif numberof people in thdnousehold dividedy number of rooms was greater
thanor equal to two.
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Individual -level Covariates

A comprehensive set of questions relating to ssmoomi¢c demographic and
generahealth information was included in the NIDS questionnaires. Without proper
consideation of relevant individualkevel information in the analysis, neighbourhdedel
variables are likely to adpartially or entirely as proxies for individual attributes zawl
such a partition of the contribution of each to the chosen health outcbdepression
becomes impossikiéPickett & Pearl, 2001, p.116). Two of the most consistent firsding
across the depression literature in developing and developed contekist @agdge increases
so doesrisk of depression (Ardington & Case, 2010) arat fiemales are at greater risk of
depression than males (Das et al., 2007; Lund et al., 2013). Being married or living with a
partner is also widely regarded as a significant protective factor against common mental
health disorders (Das et al., 200F3luation is seen as a strong protective factor for
depression. Evidence from developing countries has shown education to be negatively and
significantly associated with depression (Araya, Lewis, Rojas & Fritsch, 2003; Ardington &
Case, 2010Employment statsiis widely viewed as an important covariate for common
mental health disorders, with secure employment acting as a protective factor (Lund et al.,
201(y. While findingson the association between income and depression have been
inconsistenttheyhavestll shown significant association in many studies, with low income
representing a risk factor (Lund et al., 2818rdington and Casg€010)found that
depression scores in NIDS were highly skewed across racial groups, with the African
subsample displaygsignificantly higher rates of depressive symptdiegjative life events
such as the deatr serious illnessf a family membertheft or destruction of household
property,or joblosshave been reported as germane predictors of common mental disorders
(Myer et al., 2008)An interaction between negative events andisgtapon will be explored

to see how deprivation salience varies in the presence and absence of negative events.

In order to mirror the SAIMD neighbourhodelvel domains with the individual
covariates, certain other individdalvel variables were constructed using the NIDS data. A
binary durable goods variable was constructed by ascertaining whether an individual lived in
a house which was without a refrigerator, television or radio. Secantinary individual
level living environment deprivation variable was calculated which measured whether people
were living in houses without esite running water, electricity for lighting, a toilet or pit

latrine, or were living in shacks. These comip® binary variables have been included to
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bring about consistent matching of the individlealel variables to the neighbourhoetavel

deprivation variables.
Based on the above literaturketfollowing covariates will be included:

Agei included as @ontinuous variable.

Gender’ included as a dummy variable with male as the reference group.
Education i included as alummy variable of less than gradde®el education and
more than grade-Rvel education, with below grade 9 as the reference group.

1 Marital status T included as a variable with the following categories: married, living
with partner, divored/separated, never married and refused (wave 3 only), with
married as the reference category.

1 Employment status i included with the following categries: employed, not
economically active and unemployed discouraged, with employed as the reference
group.

1 Household Incomei included as a continuous variable converted intesaare for
ease of interpretation.

1 Ethnicity T included under the followingategories: black¢oloured, Asian/Indian,
white, with black as the reference category.

1 Urbanicity T included as alummy variable of urban and rural with rural as the
reference category.

1 Negative eventsi included as a dummy variable with presence ofeaistl one
negative event versus no negative events, with presence of at least one event as the
reference category.

1 Durable goods deprivationi included as a dummy variable with durable goods
deprived and not deprived as the categories, and not deprivélde aeference
category.

1 Living environment deprivation i included as a dummy variable with living
environment deprived and not deprived as the categories, and deprived as the

reference category.
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Specific Aims andHypotheses
The principal aim of thisesearchs to determine whether neighbourheledel

deprivation is associated with high levels of depression in a representative South African

adult sample. The following hypotheses will be tested:
For composite deprivationscore

1. High levels of aredevel deprivation will be positively associated with depression

whencontolling for individual confounding variables.
For individual dimensions of deprivation:

2. These analyses will then be repeated, but instead of using a compgsitatibn
score the specific relationships between depression and separate aspects of
deprivation as conceptualised by CASASP (income and material deprivation,
employment deprivation, education deprivation, and living environment deprivation)
will be explored. This will penit investigation othe more saliendimensions in

predicting depression.

Ethical Considerations
The study made use of secondary datakatshadoreviouslybeen processed through

ethics committees. NIDS was granted ethatehrancdy the UCT Commee Faculty

Ethics Commitee (Leibbrandt et al., 2009) and this study was approved by the Hi@®an
Research Ethics CommitteeldC T. However, the study required access to the NIDS secure
data, as it was necessary to link the-tpaations of the householis NIDS to their

respective SAIMD scores for the neighbourhood in which they were |locEtexdclearance
was applied for and granted by the Datafirst secure data services wiud dahsidethe
anonymity of the NIDS participante be threatenelecaus thisstudy was only reporting on

the associations lyeprivation in areaandexcludednames of indilduals or places
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Statistical Analysis
All statistical analyses were carried out using the STATA 12 software padkage.

NIDS adult questionnaire taset wasnitially mergedoneto-onewith the individuatderived
datasetThe derived datasets comprise variables that NIDS has created using the raw data.
These variables are often prefixeddgst 6and indicate that they have already been verified
andcleanedThereaftethe household questionnaire dnaliseholederived datasets were
merged into the master data.3éariables that needed to be created from the NIDS raw data
such as the durable goods, negative events and living environment dummyesgasiais
generated and calculated accoglly. The CESD10 scores were summedorder to

calculate a total score for depressive sympténsadcfile defines a STATA commandth

order to merge the SAIMD datazone boundaries and scores with the NIDS sfzaizdly
tailoredadofile, @psbound developed by researchers at SALDRJophy, Daniels &
Musundwa, 2014) was usebhisenabledhe GPS cerdinates (gedocation) of each NIDS
household to be fitted to its respective datazone vipdghgonshapeife provided by

CASASP that specifiesll of the datazone boandaries. This re=iiin each individugtaving

a neighbourhoodevel SAIMD composite score as well as a score for each of the individual
domains. As such, individuals with missing GPSocdingdesand CESD10 scoresvere
excluded from the samp(&l=206), however this subsample did not differ in any significant

way from the rest of the sample.

Survey data such as NIDS is characterised by sampling, clustering and stratification.
These three feates are contingent on the study design and process of data collection.
Statistical software packages like STATA will by default analyse data under the assumption
that cases have been selected by the process of simple random samplengr in the case
of survey dataa much more sophisticated and intricate process of sampling has occurred.
Consequentlyt is necessary to incorporate the sample weighting, clustering and stratification
into the statistical analyses to ensure that point estimates andrdtandas are accurate and
not flawed or underestimated. The sampling weights regulate for the fact that not each
observation has the same probability of being selected. Thus the weights are calculated as the
inverse of the probability of being sampled {i&tberg, 2009). Subsequent to this, these
design weights were pastratified which is an adjustment process to make the sample look
like the population (Wittenberg, 2009)he Stats SA midyear population estimates were used
as the reference for this adjment.
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The6c | ust er Gvereappied ia the weightirgy process, atids hada bearing
on the types of models that could be used in the statistical analysis. When e desig is
two-stage, a Primary SamplingUitr 6 c | ust e rpfedandthenwnitstofi al | 'y s am
households and individuals are ssdmpled from within theluster The assumption of
simple random samplingnoresthe fact that two people within the same cluster or PSU are
likely to be more similar than two people chosen ateamérom the population due to what
can be referred to as a O6cluster effectd ( Wi
for cluster effects, theluster effect@re more likely to produce significant associations, but
these would be premiseg the assumption th#teydo not exist in the datdhis is very
seldom true (Wittenberg, 20L3There are various reasonky these effects may exist. It
could be that people in neighbourhoods have the same infrastructure and access to resources
or thatneighbourhoods may share common features relating to language, culture, and
attitudes (Wittenberg, 2013). Certainiy a context like South Africa withs long history of

geographically structured oppression, it is important to consider cluster eff¢icésdata.

The svyset command in STATA was used to apply the NIDS-ptrstification
weights and cluster corrections to the sample. This effectively introduceduivalent
measure of control into the modétstarealevel specific and individugkevel specific
random effects on the interceptsuld have achieved hereforeOrdinaryLeastSquares
survey regressiongereconducted instead of multilevel mixedfects modelsit is not
possible to run random effects models in STATA when thesstyommad is being
utilised.

A two-stage process was used to test each of thettgges. Initially deprivation was
the only predictor variable for depressiothe results of which angresented in the bivariate
correlationgTable4). The second stage introdaceontrolling for all the specified
individuatlevel covariates. This enabled the partialling out of the neighbourhood effect.

Models were run for the composite SAIMD, as well as for each of the four domain.scores
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Results
For the adult sample df¢ first wave of NIDS, 12,448 individuals were successfully

mapped to datazones using the GP®rthnatesand had completed the CER.0 portion of
the individual adult questionnair®f these individuals, 11,955 had all the necessaryfdata
incorporaton into the full modelsTheseare the individuals on whom the descriptive

statistics are reported.

Table 2 details the socemographic descriptive statistics for all the categorical
variables used in the analysis. The sample is slanted in favour défeméo represent over
60% of participants Thisis more pronounced than the national estioate?2%femaleto
male ratioin the population (StatsSA, 200Age ranged from 18101 yeargM=37.58 SD
=17.09 in 2008.In terms ofpopulation categoriethe African subsample constitutes
approximately 80% of the total. Approximatelglhof the sample was neverarried, while
roughly 30% are marriedRegardingeducation, 55% of thsample had been educatedt
least grade fevel, the first recognised gewhenchildren are legally allowed to leagehool
in South Africa. Foemployment status categoriésot economically activ@which efers to
individuals neitheemployednor seeking employmeritsuch as retirees or schidand
students represents@proximately 4% of the sample and constitutes the most populous
category. The 6employedd category represents
remaining 20% is made up of Ounempdveyed stri
actively sought out empyment opportunities in the padsturwe ek s, and d6dunempl o
di scouragedd which represents individual s wh

but have not actively searched for a job in that period (Ranchhod, 2009).

In terms of living deprivatiorthe majority of the sample (53.8%) was deprived in
2008 according to the living environment variables included in this binary. However, only
44% were deprived of durabl e goolbkadbeenn 200 8.
experienced in the precedj year by 21.6% of the sample in 2008. The split between urban

and rural dwellings was largely even, with 51% of the sample living in rural areas.



Table 2

Descriptives: Categocial sociedemographic variablefN=11,995)

Variable

Gender

Female 7,473 (62.50)
Male 4,482 (37.%6)
Race

African 9,494 (79.4%)
Coloured 1,568(13.12%)
Asian/Indian 163 (1.360)
White 730 (6.1%4)

Marital Status

Married

Living with partner
Widow/widower
Divorced or gparated
Never married

Education

3,516 (29.4%)
1,050 (8.786)
1,011 (8.466)
351 (2.946)
6,027 (50.4%)

Below Gr 9
Above Gr 9

Employment Status

5,437 (45.486)
6,518 (54.5%)

Not economicallyactive
Unemployeddiscouraged
Unemployedstrict
Employal

Living Deprivation Status

4,888 (40.896)
781 (6.3%)

1,482 (12.406)
4,804 (40.186)

Not deprived
Deprived

DurableGoods

5,526 (46.2%)
6,429 (53.786)

No
Yes

Urban

5,265(44.04%)
6,690 (55.966)

Ruraltraditional
Urban

Negative Events

6,096 (50.99)
5,859 (49.0%)

None
Oneor more

9,470 (79.3%)
2,466 (20.630)
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The continuous variables goeesentedn Table 3. The CE®10 scores had a mean
of 8 in2008. There is somariability in the data, with the standard deviation overhk
SAIMD composite index, which represents a combaratf the four domains thatlfow it,
has a mean value of 145.8Ad stadard deviation of 85.6fbr thesample. The large
standard deviation indicates the high level of variability in the deprivation of the datazones.
The actual range of the data alsgttights the very large variation in deprivation levels,
which almost matches the theoretical range-400. For the individual domains, the Income
and Material deprivation domain and the Living Environment domain have the higbass
of 77.30 and 68®respectively. The Education domain is the lowest of dlae lomains with
a mean of 33.68ess than half that of the Living Environment domain. It is atsteworthy
that the maximum values of thecbme and Material domain ah/ing Environment
domainare greater than 99 out of a possible 100, where themaaxvalue for Education is
77.87 out of a possible 100. The household monthly income hae sotiteable features.
The standard deviation is very large floe estimatesThere is als@a considerablalifference
between the means and the medi&msexample, mean household montimgome for the
sample was R4791 and the median was R2Baiting these figures into perspective against
the national poverty line of R524 per person a m@Btiorat, Oosthizen & Van der
Westhuizen2011) shows that marhouseholdsepresented in this studyould fall below
the poverty line.

Table 3
Descriptive statistics: Continuous Variables in san{plel1,955)

Actual Possible
Variable Range Range Mean (Std Dev.) Median IQOR
CESD10 0-30 0-30 8.01 (4.76) 7 5-11
CompositeDeprivationindex 4.08368.23 0-400 14559 (85.61  138.21 79.73207.96
Incomeand Material Deprivation  2.599.41 0-100 77.30 (24.4% 8799 67.6794.18
EmploymentDeprivation 5.2387.08 0-100 43348(21.4) 4468  25.0561.05
EducationDeprivation 4.00-77.87 0-100 33.68 (16.0% 34.02 2231-44.74
Living EnvironmentDeprivation 1.3599.91 0-100 68.05 (32.81 81.72  40.5597.78
Age 15101 - 37.58 (17.0% 35 2350

4791.8 1271.94
Household Income 0-136968.7 - (8146.99 2327.71 4837.72
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Table 4 contains weighted bivariate associations betweerDdBScores and all
arealevel and individualevel independent variables. Beta coefficients, standard errors and
p-values are presented for each of thealdes. The table reveals strong associations
(p<0.001) between the composite SAIMD atepression scoreshik relatonship holds for
all fourindividual domains as well. The positive coefficients indicate that individuals living
in more deprived datazoseeported significantly more symptomwisdepressionAll area
level deprivation variables have been convertedgoares to allow for more meaningful
interpretation. The coefficients represent the change in thedBScore per standard

deviation increse in the deprivation variable.

All individual-level covariates, except for the negative events binary variable, show
strong significant associations with the CB$0 scores. The values on the household income
variable have also been converted in&cares thus a one standard deviation increase in
household income elicits a 0.82 decrease in depression krtre.sample, ding male is
significantly associated with fewer depregssymptoms and a similar relationship holds for
being youngerRacecate@ry appeared to be quite a salient predictive factor with coloured,
Asian/Indian and white participants presenting significantly fewer depressive symptoms
when compared with African participants. Being married appears to be a strong protective
factor, withall other categories showing significantly more depressive symptoms. Having
been educated up to at least grade 9 and not beingetkpf durable goods or in thiging
environment also function as protective factoraiast depressive symptoms. Pedpleng in
urban environments display significantly more depressive symptoms than those who live in
rural areas. Employed participants seemed to fare far better than those in all the other
employment categories. Those who had actively sought work withocgessishowed

significantly more depressive symptoms than the@mmomically active participants.



Table 4
Weighted bivariate associations between 2008-OE@8 scores and
all arealevel and individualevel independent variables

CESDI10 B SE P>t

SAIMD Composite Index 0.92 0.12 <0.0001
SAIMD Income and Material 0.88 0.10 <0.0001
SAIMD Employment 0.95 0.12 <0.0001
SAIMD Education 0.83 0.14 <0.0001
SAIMD Living Environment 0.91 0.12 <0.0001
Age 0.02 0.00 <0.0001
HH Income -0.82 0.10 <0.0001
Male -0.91 0.13 <0.0001

Race [African]

Coloured -1.57 0.38 <0.0001
Asian/Indian -2.01 0.85 0.018
White -3.20 -0.30 <0.0001

Marital status [Married]

Living with partner 1.50 0.26 <0.0001
Widow/widower 2.36 0.28 <0.0001
Divorcedkeparated 1.56 0.59 0.008

Nevermarried 0.72 0.18 <0.0001
Gr 9 or more education -1.81 -0.18 <0.0001
Durablegoods -1.50 0.19 <0.0001
Living deprived 1.28 0.25 <0.0001
Urban 0.80 0.26 0.002

Employmentstatus [Employed]

Not economcally active 0.77 0.16 <0.0001
Unemployeddiscouraged 0.90 0.31 0.004
Unemployedstrict 1.61 0.24 <0.0001
Negativeeventsdummy 0.09 0.21 0.677

Note.Beta coefficients (standard errors) from linear regression;
higher CESD10 score represents morepdessive symptoms,
therefore a positive coefficient implies more depressive symptol
and a negative coddfentfewerdepressive symptoms.

Square brackets indicate reference group for categorical variabl
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Is Neighbourhoodlevel Deprivation Assciated with Depression?
The hypothesis that high levels of neighbourhteatl deprivation (2007) would be

positively associated with depression (2008) after controlling for individwal covariates
(2008) was supported by the results from the modalsle 5contains five models: the
Composite SAIMD, followed by each of the domainscome and Material, Employment,
Education and Living Environment. Beta coefficients (standard errors) are presented along
with significance levelsResults of full multvariate linear regression models are presented in
Table 5.

Thefull model for the composite deprivation index was significe(20,345) =
20.70,p<0.0001 and had &% = 0.113. Theompositenu | t i pl e depri vati on
significance remained aftéhe inclusion of all the individudével covariate®=0.31 (0.15),

p = 0.042 thus confirming the initial hypothesis.

Salience ofSeparate Domainsof Deprivation
Four identical linear models were run with individual domains of deprivation as the firs

regressors in the model instead of the composite index of multiple deprivation. Qkierall
coefficients for the remaining explanatory variables remained quite similar across all the
domains and resembled the original model closely. Of the four donhaiimgy Environment
Deprivation was the most salie®=0.53 (0.16)p=0.001. The Employment Deprivation
domain was also a strong predict®x0.38(0.13) p=0.004, while the Income and Material
Deprivation domain was below the 5% level of significafe0.35(0.16)p=0.02. The
Education Deprivation domain was the least significant of all thelaveaexplanatory
variables (p=0.07).

The diagnostics for the models displayed no problems with multicollinearity,
heteroscedasity or undue influence of oudrsand the assumption of normality of residuals

was mefseeAppendix A).



Table 5
Full linear models for 2008 CEB10depression scores and deprivation domafhs11,955)
Income and Living
CESD10 Composite Index Material Employment Education Envirorment
Deprivation 0.31 (0.15)* 0.36 (0.16)* 0.38 (0.13)** 0.28 (0.15) 0.53 (0.16)**
Age 0.03 (0.01)*** 0.03 (0.01)*** 0.03 (0.01)*** 0.03 (0.01)*** 0.03 (0.01)***
Male -0.69 (0.13)***  -0.68 (0.13)***  -0.68 (0.13)*** -0.7 (0.13)*** -0.66 (0.13)***

Marital status narried]
Living with partner

Widow/widower

Divorcedkeparated

Never married

Race [African]
Coloured
Asian/Indian
White

Gr. 9 or more education

Employrentstatus pmployed]
Not economically active
Unemployeddiscouraged
Unemployedstrict

HH Income
Durablegoods

Living environmentdeprived

Urban
Negativeevents

Negativeevents xdeprivation

Constant

0.85 (0.26)*
0.88 (0.28)*
1.8 (0.52)%*
0.48 (0.2)*

-1.23 (0.34)***
-0.4 (093)
-2.16 (0.39)***

-0.95 (0.16)**

0.19 (0.17)
0.34 (0.32)
1.11 (0.21)**

-0.25 (0.12)*
-0.61 (0.19)**
0.16 (0.3)
0.55 (0.27)*
0.14 (0.17)
-0.35 (0.2)
7.29 (0.43)**

0.8 (0.26)*
0.87 (0.28)**
1.78 (0.53)%*
0.45 (0.2)*

-1.13 (0.32)***
-0.36 (0.9)
-1.95 (0.4)**

-0.94 (0.16)***

0.19 (0.17)
0.33(0.32)
1.09 (0.21)***

-0.22 (0.12)
-0.62 (0.18)***
0.16 0.3)

0.52 (0.26)*
0.14 (0.17)
-0.41 (0.2)*
7.29 (0.43)***

0.84 (0.26)**
0.86 (0.28)**
1.76 (0.52)**
0.44 (0.19)*

-1.15 (0.34)***
-0.33 (0.94)
-2.03 (0.4)**

-0.97 (0.16)***

0.16 (0.17)
0.31(0.32)
1.07 (Q21)***

-0.24 (0.12)*
-0.68 (0.19)***
0.17 (0.29)
0.44 (0.25)
0.16 (0.16)
-0.43 (0.21)
7.44 (0.42)**

0.82 (0.26)*
0.89 (0.28)*
1.82 (0.52)**
0.47 (0.2)*

-1.32 (0.34)***
-0.48 (0.91)
-2.18 (0.39)***

-0.91 (0.16)**+

0.23 (0.17)
0.37 (0.32)
1.15 (0.21)**

-0.24 (0.12)*
-0.61 (0.18)**
0.2 (0.29)
0.57 (0.26)*
0.17 (0.18)
-0.21 (0.2)
7.24 (0.44)**

0.8 (0.26)**
0.88 (0.28)*
1.79 (0.52)***
0.44 (0.2)*

-1.11 (0.32)***
-0.27 (0.91)
-1.93 (0.38)***

-0.95 (0.16)***

0.2 (0.18)
0.34 (0.32)
1.08 (0.21)***

-0.23 (0.12)
-0.61 (0.18)*
-0.01 (0.3)
0.73 (0.28)*
0.2 (0.17)
-0.3 (0.19)
7.22 (0.44)**

Note.*p<.05. **p<.01.***p<.001
Beta coefficients (standard errors) from linear regression; a highelDGBScore represents more depressivegms, therefore a positive
coefficient implies more depressive symptoms and a negative coeffeiegtdepressive symptoms

Square brackets indicate reference group for categorical variables
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Urbanicity

28

The results partially confirmetthat living in a depriveasieighbourhood wouldnly be

associated with high depression outcofeesndividuals inurban setting The urban

dummy variable ithelinear model for 2008 predicted that living in an urban setting would

add significanty to symptoms of depression withBx0.55 (0.27)p= 0.04. One notable trend

is seen irthe impact of urbanicity across the four domains of deprivaiicappears to be

most salient in the Livingnvironment Deprivation domaiB=0.73 (0.28)p=0.009

Inter action Effect: Negative events ‘Deprivation

To clarify theeffect of the interaction between negative life events and deprivation on

depressiona further model was run. The coefficients and standard errors were calculated by

reversing the dummy variable foegative eventsihe results of this interactiare reflected

in Table 7 belowwhere beta coefficients for each of the deprivation indices when negative

events were present are displayElde nonsignificance of the ywaluesin the tablandicates

that n thepresence of negative events such as a death in the family, neighbolavelod

deprivationis no longer a significant predictor dépressionEssentially, this shows that

when no negative events are experienced, the relationship between depandtion

depressionms strongand higher deprivation &ls to increases in depression scdtesvever,

when negative events are experiendbid, relationship no longer prevaithe negative

events become a centr abup tetet of peiglobourhaod d i n

deprivation.
Table6
Relationship between Depression, Negative Life Bv@iitE) and Deprivation

B SE t-value P>t

Composite Index NLE -0.041 0.21 -0.19 0.85
Incomeandmaterialx NLE -0.048 0.20 -0.24 0.81
Employmentx NLE -0.050 0.21 -0.23 0.82
Educationx NLE 0.065 0.21 0.31 0.75
Living environmentx NLE 0.230 0.20 1.15 0.25

Note.Beta coefficients (standard errors) from linear regression; a higheiDdBScore represents more depressive sympto
therefore a positive cdficient implies more depressive symptoms and a negative coefffelet depressive symptoms

ef f
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Discussion

NeighbourhoodDeprivation Predicts DepressiveSymptoms after Controlling for
Individual Covariates

Using combined data from the SMDS and theSAIMD, this study aimed to
agcertain whether deprivation aeighbourhood level is positively associated with depression.
The resuk suggest that individuals living in more deprived neighbourhoods display more
depressive symptoms than those living in Esgrived neighbourhoods and this effect
persists after controlling for a number of individiglel covariates of depressiorhe area
level effect matters. This section will consider how the major findings fit withineflegant
domain of literaturethe limitations of this study andinally, whatthese findings indicate for

researchpractce and policy

Certain protective and risk factors have consistently besociated with depression
within individuals thesanclude beng female, old, uneducated unemployed (Ardington &
Case, 2010; Das et al., 2007; Lund et al., 2013). A long and comprehensive tradition of
inquiry into individuatlevel predictors of depression already exists asihas been
highlighted in this report, epidemiacal intereshas also beguaxtendng beyond the
individual to includean aredevel pespective where group asgstemic &ctors may operate.
It is argled that explanations based solely on indiviehaged evidence are not able to

capture certain essential contribgtifactors tdllness andlisease (DieRoux, 2007.

This argumensuggests that, over and above individlealel factors like gender, age
and education, certain mechanisopgrating athe neighbourhoodevel affectresident
i ndi vi dual s 0 Whatthe corapedgiteoSAIMD and thd irdividual domains
appear to beoing is functioning as proxies for certain features, attributes or efféctth
physical and socidl that these neighbourhoods exert on the individual inhabitants. These
could take thedrm of placebound effects, effectsf sharedsocial backgroungior peer
effects to name a few (DieRoux, 2007; Lund et al., 208,3Vittenberg, 2013).

The discussiohereundewill consider what these deprivatieariables represent
both directly and idirectly in neighbourhood contexts, as well as some of the possible

implications for highly deprived neighbourhoods.
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Income and Material Deprivation
A high-scoring neighbourhood on the Income and Material Deprivation domain is one

wheremostresidents aréving on an incoméess than 40%f the mean household income

(which was R1003 per month in February 2002wkhe statistics were gathereg)well as

one in which the residents lack durable goods such agaedtors, televisions or radgioThe

highes scoring datazone in this domain presented with198ut of a possible 100his does

not of coursemean that 99,5% of residents in the datazone were income and materially
deprived, as the score represents an exponentially transformed domain rantoon dive

scores (Noble, Dibben & Wright, 201®tit does mean that the datazone is very close to

the most deprived such domain in the country. Results from the linear model from this
domain suggest that as the number of households with very low mortbiges and few

durable goods increase in neighbourhoods, individuals living in these neighbourhoods display

more depressive symptoms.

The aggregated effect aicommunityp Bnancial impoverishmerttas implications
beyond that of individual circumstanceid important to begin to explore some of the
possible mechanisms whereby neighbourhood effects filter down to an individual level in the
form of influential stressors or buffers that can affect mentatadfig Literature in this
area points to possiliies such agifear of crime, witnessing violence, poor neighbourhood
quality and lack of access to social resous¢kand, Stansfeld & De Silva, 2013; p. 134) as
factorsthat contribué to common mental disorders. Such factors are more likely to batsali
in neighbourhoods with high levels of poverty (Sampson et al., 20@2henceresidents
experiencainfulfilled needs and dissatisfactitmat maybe risk factors for depression. In
situations of high material deprivation, cognitions relating to legseess, loss of control and
helplessness have been linked to depression outcomes (Kopp, Skrabski & Szedmak, 2000).

Employment Deprivation
Neighlourhoodswvherea large proportionf the workingage poplation (agedL5i

65) isinvoluntarily excluded fromn employment present with high scores on this domain of
deprivation. The employment domain was the second most salient in the effect it exerted on
depressionTheassociatiorbetween high levels of involuntary unemployment in

communities and depression coinescan be understood @xploring certain relevant
underlying constructsA startingpoint,and perhapthe most obvious outcome of highly
concentratedelvels of unemploymenis that thisfacilitates delingency, deviant peer

affiliation (particularlyamong adolescentapd crime of various forms (Sampson et al.,
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2002). In South Africa, areas characterised by high rates of economic exclusion and poverty,
where prospds of upward mobility are smakre highly susceptible to gamglated activity
(Lemarski, 2004).Experiments in social psychology have shown that prolonged deprivation
along with basic needs not being satisfied can leaelporting of internal, stable and global
attributions. This leads teelings of incompetence and inefficiency as \aslpowerlessness

and helplessness (Mal, Jain & Yadav, 1990). Thisirncreates a perception of loss of

control over ones circumstancasd often a sense of hopelessrg4al et al., 1990)The
concomitant effects of anxiety and relative helplessnesseamtal health outcomes in such

milieus are well documented (Ross, 2000).

Education Deprivation
At an individual level, education has been consistently found to be a strong protective

factor against depression (Araya et al., 2003; Ardington & Case).28d®@ever the results
indicated that it was nats signifcant at the neighbourhood lev&here are various
possibilities forthis discrepancy. Aigh average level of education, or lack therewdy

have implications for other neighbourhood characiesdike level of employment or

income and material deprivation. Howewerthis studyeducation functions as a powerful
proximal factorat the individual levelwhen it is aggregated and operates at a distal, lievel

is not as strong a predictor. Ro20Q0) reported a similar finding, where education level in
the neighbourhood was not a significant predictor of depression, while at an individual level
it was highly significantThis may be because it ismaore distant and indirect protective
factor, san comparison to faorsthataffect peoplés lived experience morenmediately it
does not appear to exert as strong an infludhoeust also be noted thiéte SAIMD

definition ofeducation deprivatiois a relativelycrude measurehusless likelyto display a
particularly clear association with depressidowever this should not serve to undermine its

importance and interrelatedness with other more directly related factors.

Living Environment Deprivation
This domain was the most salient in the @fosssectional analysis. tocuments

the proportion of people in neighboudusliving in poor quality environments characterised
by lack of access to running water, toilets and electricity. Overcrowding and shack dwelling
are included heré&/ariousmechanismsould account for whthis kind of deprivation at
neighbourhood level affezindividual depression outcomdsis likely that where a large
percentage of houses lack these basic amenities, thisenayas aroxy for deprivation of
other resorces and faciligs within these communitieshe nore directeffectof this could
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relateto feelings oheightenednsecurity,dangerand humiliatioramong community
residents. In areas with high population density and lack of resources such as thdetsem
and adequate lightinghe living environment lends itself to crime and violerfgénpnteich

& Louw, 2001).Robins (2014ighlights thefinextricably intertwined sanitation, safety and
dignity issueé (p.494)that confront residents in Khayelitstvnshipdaily. Such
characteristics are prevalent in many South African townships where levels of violent crime
are very highliemanskj 2004). Gther possil# ameliorative factors like street lighting or
proximity to public services such as politatens or health care facilitiere also likely to

be lacking intheseneighbourhoods. Evidence from studies in the Northern Cape Province
indicated that women viewed having electricity and lighting in their neighbourhood as the
most important factor in impuing their living conditions as it reduced their susceptibility to
crime, physical violence and sexual assault (L&u$haw, 1997;Sdonteich & Louw,
2001).The appearance of a neighbourhdioat constantly reminslits residentof pervasive
povertyand athreatening environmeit likely to causestresdn the individuals living there

and contribute to mental 4Health (Ross, 2000; Sampson, 2002).

Composite Indexof Multiple Deprivation in Neighbourhoods
Someuseful direction can be found in the substdrbody ofsociologicalliterature

andtheorising which camassist irelucidatingsome of the social processes and mechanisms

that affect health outcomes like depression. Sampson and coll¢a908% propose that two
fundamental social processgseratngat t he nei ghbour hood | evel ¢
capitalé and o6norms and collective efficacyo
cognitive, structural, bonding, bridging and linking mechanisms ameogstl groups

(Lund, Stansfeld & Dé&ilva, 2013). Norms and collective efficacy can be seen in the degree

of mutual trust in communities and the extent to which expectations about neighbourhoods

are shared among residents (Sampson et al., 2002). These factors will in turn contribute to the
willingness of community members to intervene in situations of crime or where other

community members are in need of assistance. In essence, social cohesion in neighbourhoods
regulates levels of informal social control and solidarity. High levels of neighbod social

capital and its cognitive component, social cohesion, have consistently shown protective

gualities for a variety of health outcomes, including common mental disorders and depression
(Almedom, 2005; Macinko & Starfield, 2001; Ross, 2000)5duth Africa, work that

utilised NIDS depression and survey data identified a negative association between

neighbourhood social capital and individlyel depression (Tomita & Burns, 2013).



33

However theresults of the present study may indicdigt conentrated levels of deprivation,
disadvantage and economic exclusion make it very difficult to foster the social capital,
cohesion and collective efficacy that can protect residents from the stressors associated with
physical and mental #health (Sampsoet al., 2002).

Limitations
This section will outlinesome of the limitations dhis studyand somemore general

limitations associated with this area of inquiry. The first potential limitation is that the

SAIMD modelled at datazone level are stillclhassie d by CASASP as O6exper
because they are based on modelled estimates (Noble, Dibben & Wright, 2010). This is

because the statistics were based on the 2007 Community STinggurveys only

considered robust down to municipality leas the 2001 census data was very outdated. As

such, the research team used a combination of direct and synthetic estimation techniques in
order to construct best linear unbiased estimators (NDildeen & Wright, 2010). This
notwithstandingthe statists have been validated in an urban setting, and the City of
Johannesburg has used them to inform local policy (Wright, 2014).

Secondly, it must be acknowledged that this work refesgrigptoms of depression
rather than a formal diagnosis with a-oft score. Increasing scores indicated increases in
depressive symptomblost of the literature suggests that the CGES) measure
conceptualisedepression on a continuum of wbeking (Radloff, 1977; Wood et al., 2010).
Certain studies have used a-offtscae of 10 and above to indicate depressed cases, but this

has not been validated in South Africa or any other LMIC.

A third limitationist he | ack of i nclusion of a oO6nei gt
Regrettably NIDS did not include a direct question abowut long residents had been living
in their particular neighbourhood. Efforts w
variables in the dataset but unfortunately this resulted in a large reduction in the sample size
because of missing data andadenconsistencie§ hus i ncl usi on of a 6ten
models was not feasibl®Vithout a tenure variable it is not possible to investigate cumulative
exposures and lagged effects (Ditaux, 2007). Questions relating to the length of time
necesary for neighbourhood conditions to influence health outcaroakl notbe explored

comprehensively without this variable.

Fourthly, hough results indicated tham urban environment was positively

associated with depression, it was not possible to tigats whether or not the relationship
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between deprivation at the neighbourhood level primarily affects depression in urban
environments, as has been illustrated in other studies (Petersen et al., 2009; Rudolph et al.,
2014). The reason was that certaitadanes had too few sampled residents fostatstical
software to conduct an appropriate moderator analysis.

Fifthly, a crosssectional analysis limits any discussmmincausality This area of
research would benefit greatly from longitudinal stsavich can address sarseurce bias
and reverse causation issues (Mair et al., 2058 Apendix B for easons why this was not
pursuedn the present studyAnother benefit of the longitudinal design is its ability to
explore time lags and cumulatieéfects of neighbourhoods on depression (Diez Roux,
2007).

Finally, it must be acknowledged that even though multiple deprivation indices
represent a far more sound proxy for relevant neighbourlev@dl constructs than simple
aggregated income gxies, hey remain rather limitesubstitutes for the actual features of
neighbourhoods, both physical and social, that are assumed to influence health outcomes
(Diez Roux, 2007).

Future Directions for Research
This field of inquiry still lacks a comprehensivesbretical framework to guide the

trajectory of research, as most work has been of a purely applied nature. As has emerged
from the discussion, there is a need to move beyond using proxies and to begin carefully
operationalising and investigating the sfieaieighbourhood constructs that are believed to
affect weltbeing In colloquialterm§ we need t o get down to the 0
neighbourhoods actually impact on the health of their resideéimtmst allresearch in this

domain has been quantiive and statistically rigorous, yet it seems that the area could
benefitgreatlyfrom some mixed methods and qualitative inquiry in order to better
understand and operationalise these neighbourhood mechanisms. There is also a need to
embrace the multidggplinary nature inherent in this work and collaboraténwdilsciplines

like Sociology,Anthropology, EconomicandCity and Regional Planning. Examplesght

be employing the sociological technique of systematic social observation in neighbourhoods
(Sampsen et al., 2002), or the relatively new GIS technique of gravimetric modelling that
measures accessibility to resources within small areas {Gdgs& Donovon, 2002).

A natural progression that has emerged from this particular study is to explore

whether social capital ananore specificallysocial cohesion modifies the association
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between neighbourhood deprivation and mental health. Theory and evidence suggest that
socially cohesive neighbourhoods facilitate informal social control which improves well
beingof residents (Sampson et al., 2002). There is also evidence that meraalthi is

associated with ardavel deprivation, but that this relationship is modified in cases of high
social cohesion in neighbourhoods (Fone et al., 200emRly, research using NID8ata

found significant negative associations between neighbourhood social capital and depression
(Tomita & Burns, 2013). Following on from the significant association found between
neighbourhoodevel deprivation and geession in this sy, it seems logicab explore how

neighbourhood social capital and deprivation interact in relation to depression.

This study, carried out on a nationally representative sample, provides empirical
support for the relationship between neighbourhoodidsrn and depression. Hopefully
this will generate impetus for further inquiry into the relationship between neighbourhood
variables and a range of other important health outcomes in South Africa.

Implications for Practise
At the opening address to ##89 Organisation for Appropriate Social Servites

South Africa(OASSSA)conference, Joel Kovél990 i an American psychiatrist and

authof argued cogentlyhat

This is the goal of any organisation such as OASE&Aovercome the
tendency to see thgs in terms of two separate realms, a world of mental iliness
on the one hand, and of social deprivation on the ¢th&6).

Though South Africa is a very different place 25 gdater, this statement remais
pertinentnow as it was then. Variousfims of deprivation clearly have effects mental
health outcomedPolicy makersieedto incorpoiate this understanding into their intervention
strategies. &licy shouldbe integrated across disciplines in order foennentions to be most
effective Srategiesthat havenot traditionallybeenconsicered healtthased like housing
and urbarplanningare likely tocontain important crostertilisations for health outcomes.
Neighbourhoodsra the units in which these strategies become actualistatms ofthe
roll-out of integrated policies (Did2oux, 2007)Providing neighbourhoods with adequate
services and resources such as street lightvater, electricity andccess to public transport
could all have potentially beneficimhplicationsfor mental kealth outcomes n a O pr event
way. A possible complementaapproach could be to bolsteegighbourhoodccess to nreal
health services in deprived communities, as wetles&lopingand supporting thesocial

support system$xisting NGGs, religioussupport networks and sport and recreational
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facilities are possible areas that could benefit from suppadisting these grassroots
networks with trainingnd practical communal resources and facilitimsld have a
meaningful impact on deprived commues suffering fgh rates of mental Hhealth.This
may operate in an interactive or reciprocal fashmorelation to neighbourhood factors,
that communitybased mental health interventions can leagttmmomic improvements at

individual and householi@vels (Lund et al., 2011) and ultimatelyneighbourhood levels.

Conclusion
Do the neighbourhoods we live in affect our mental and physical health? Does living

in a deprived neighbourhood have negativdtheaonsequences? This study addressed these
guestions by exploring the association between neighbourhood deprivation and depression in
a nationally representative sample of South African adlitis. isthe first empirical

investigation into this relationship in an African courdnd is one of very fe in LMICs. It

is also the first apptation ofthe SAIMDin thepredicton of mental health outcomes. The
resultssupport the hypothesibatthere is a strong association betweeing in a more

deprived neighbourhooahdthe mentalill -health of the reidents, even after individutdvel
covariates have been controlled for. This tasonstratethe existence of a key relationship

for public health research and should be seen as a precursor to further investigation into the
specific neighbourhood mechams that drive this process, such as social cohesion, physical
resources and structures, or collective efficacy. Within the purview of research into poverty
and mental health, this study illustrates another benefit of structural poverty alleviation and

effective service delivery to policymakers.
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Appendix A
Assumptions for Linear Model:

Composite Deprivation Index (Model 1)

Non-heteroscedasticity:There appears toe some sort of lower bound on this scatter plot.
This could indicate a consistent lower or upper limit that is being overestimated in the model.

However this is still sufficient to fulfil the assumption of normality.

Normality: There is a siht departure from normality evident in the qq plot and histogram
below. The upper and lower portions are moving away from the line in the qq plot and this is
manifests in the slight right skewness in the histogram. Overall, however, the patterns of
residwals are sufficient to fulfil the requirements of normality for the models.


















