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Abstract 
This paper estimates the impact of economic insecurity on the mental health of Australian 
adults. Taking microdata from the 2001-2011 HILDA panel survey, we develop a 
conceptually diverse set of insecurity measures and explore their relationships with the SF-36 
mental health index. By using fixed effects models that control for unobservable 
heterogeneity we produce estimates that correct for endogeneity more thoroughly than 
previous works. Our results show that exposure to economic risks has small but consistently 
detrimental mental health effects. The main contribution of the paper however comes from 
the breadth of risks that are found to be harmful. Job insecurity, financial dissatisfaction, 
reductions and volatility in income, an inability to meet standard expenditures and a lack of 
access to emergency funds all adversely affect health. This suggests that the common element 
of economic insecurity (rather than idiosyncratic phenomena associated with any specific 
risk) is likely to be hazardous. Our preferred estimates indicate that a standard deviation 
shock to economic insecurity lowers an individual's mental health score by about 1.4 
percentage points. If applied uniformly across the Australian population such a shock would 
increase the morbidity rate of mental disorders by about 1.7%.  

1 Introduction 
Since the widespread financial crisis in 2008 and subsequent global recession, economic 
insecurity has become a topic of increasing interest to social scientists. This concept refers to 
the anxiety felt by individuals when they are threatened by the prospect of severe economic 
losses, and emerging evidence suggests it is a major cause for concern. Survey data routinely 
shows that financial worries rank amongst the most troubling for households, and related 
problems have been associated with many social ills including familial breakup (Larson, 
Wilson & Beley, 1994), depression (Meltzer et al., 2009; Tsutsumi, Kayaba, Theorell & 
Siegrist, 2001), and suicide (Blakely, Collings, & Atkinson, 2003; Hintikka, Saarinen & 
Viinamaki, 1999). The importance of economic security has also been emphasized by 
Stiglitz, Sen and Fitoussi (2009) who argue that it should be considered as a part of measures 
of economic performance and social progress; and by the United Nations which declares 
economic security a universal human right (United Nations, 1948). Further, there is evidence 
that economic insecurity has been intensifying over recent years (Hacker et al., 2010), a trend 
which predates the crisis of 2008. Indeed in most developed countries measures of consumer 
confidence have been declining since the late 1990s, while studies by Hacker (2006), Osberg 
and Sharpe (2002), Sharpe and Osberg (2009) and Nichols and Rehm (2014) show that this 
downward trend has been matched by increases in household level economic risk.  

This paper models the impact of economic insecurity upon the mental health of Australian 
adults. There are three primary objectives. The first is to generalize findings from the extant 
literature on risk exposure and health by showing that negative effects are not limited to one 
or two specific forms of risk, such as job insecurity or the threat of destitution. Rather there 
are mental health consequences associated with a wide variety of economic hazards, which 
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suggests that the underlying prospect of monetary loss is likely to be an important 
contributing factor. Secondly the paper addresses a methodological limitation present in some 
of the previous research in related fields. As both economic insecurity and mental health are 
likely to be determined by time-invariant individual-specific factors such as genetics and 
personality; regular statistical estimates that ignore this source of heterogeneity may suffer 
serious biases. We correct this problem by employing fixed-effects panel data models which 
can control for these unobservable factors and hence produce better estimates of the 
underlying relationships. Lastly, the paper aims to quantify the effect that changes in 
economic insecurity would have on the mental health of the Australian population. By 
aggregating results over individuals, the paper simulates the effects of economy-wide shocks 
on the morbidity rates of psychological disorders.  

2 Background 
There exists an extensive body of empirical literature linking health status with certain forms 
of economic risk exposure. Although individuals face a wide variety of potential hazards, 
much of this research has focused on the effects of labor market insecurity. Early works by 
Sverke, Hellgren and Näswall (2002), De Witte (1999), Ferrie et al. (1998), McDonough 
(2000), Böckerman, Ilmakunnas and Johhansson (2011) and Cheng, Chen, Chen and Chiang 
(2005) (and many others) have shown that job insecurity is robustly linked to diminished 
health and wellbeing. More recent studies have expanded this thesis by (i) examining specific 
aspects of the insecurity/health nexus, and (ii) by employing sophisticated statistical 
techniques to disentangle causes from effects. Notable works include Green (2011) who links 
insecurity to broader issues such as happiness and re-employability; Slopen et al. (2012) who 
consider long-term health effects; and László et al. (2010) and Caroli and Goddard (2013) 
who examine consequences for heavily protected European workers. Further research by 
Luechinger, Meieer and Stutzer (2009) shows that job insecurity has broad societal effects 
while Landsbergis, Grzywacz and LaMontagne (2014) find that insecurity is a significant 
source of health inequality. 

Despite this considerable volume of research, the mechanism underpinning these 
relationships remains poorly understood. This uncertainty occurs because job losses and other 
negative economic shocks are often multifaceted phenomena, combining economic (i.e. 
monetary) disturbances with other social determinants of stress. These social stressors are 
often hard to quantify, but may be more important than economic losses in their effects upon 
psychological health. For example an individual with an insecure job faces the potential for 
lost income, however they also risk a sense of humiliation associated with sacking (Fryer & 
Fagan, 2003), feelings of purposelessness due to unemployment (Kessler, Turner & House, 
1989) and social isolation from former colleagues (Lim, 1996). Similarly mortgage 
foreclosure is known to deteriorate health (Cannuscio et al., 2012) which may be due to 
financial strain, or to coincidental factors such as the stress of home relocation (Raviv, 
Keinan, Abazon & Raviv, 1990). As social/contextual stressors such as these frequently 
occur simultaneously alongside economic shocks, it is difficult to identify which are the true 
sources of mental strain. Indeed it is possible that the threat of economic loss is relatively 
benign for health, and that it is the confounding presence of these other factors that have 
driven the results found in the empirical literature. 

Determining which components of economic risk exposure are harmful for mental health is 
important from an epidemiological point of view, and for the formulation of policy. If it is the 
prospect of economic hardship that is damaging, then threats to income or wealth will have 
widespread effects upon population health, as virtually all individuals will face some 
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exposure to these types of risk. In this instance policies that protect against economic losses 
such as stronger labor market regulations and more extensive social safety nets could be 
expected to be beneficial. Conversely, if it is the social or non-monetary aspects of risk 
exposure that are damaging, this suggests a subtler and more complicated relationship 
between economic stability and health. Such a finding would require a reinterpretation of the 
risk/health literature and would imply that social insurance mechanisms may be ineffective in 
buttressing psychological wellbeing. In this case further research into the specific 
idiosyncratic causes would be needed such that health-orientated policies could be 
appropriately targeted.  

The main goal of this paper is to determine the roles that the economic aspects of risk 
exposure play in determining health. This requires measuring economic insecurity, which has 
typically presented a challenge to social scientists as the contribution of economic risk to an 
individual's sense of stress is inherently unobservable. However the concept can be 
operationalized by measuring specific phenomena that are likely to be stressful and 
combining these indicators with the aim of inferring the resultant sense of anxiety. Economic 
insecurity is thus seen as a multidimensional concept that includes (alongside job insecurity) 
the risk of poverty (Bandyopadhyay & Cowell, 2007; Calvo & Dercon, 2005), income 
volatility (Barnes & Smith, 2009; Smith, Stoddard & Barnes, 2011; Rohde, Tang & Rao, 
2014), bankruptcy (Kalleberg, 2009), loss through family dissolution, crime or widowhood 
(Western, Bloom, Sosnaud & Tach 2013; Osberg & Sharpe, 2002), wealth dynamics (Bossert 
& D'Ambrosio, 2013; D'Ambrosio & Rohde, 2014) and lack of access to insurance, in 
particular health insurance (Dominitz & Manksi, 1997; Bucks, 2011; Hacker, 2006; Hacker et 
al., 2010). At the aggregate level phenomena such as business cycles (Stuckler et al., 2011) 
and exposure to international competition (Scheve & Slaughter, 2004; Standing, 1997) are 
also relevant.  

While this multifaceted approach cannot explicitly identify the aspects of risk exposure that 
damage mental health, it does provide scope for narrowing the field of candidate 
explanations. The economic, or monetary explanation predicts that all risks that have an 
individual or household-level financial element should have adverse health implications. 
Conversely the incidental, or non-monetary explanation predicts that only risks that also 
provoke negative social responses should be harmful. We may therefore gain an appreciation 
as to how important the economic aspects are by searching for consistency in effects across 
differing forms of risk exposure. If a large and diverse set of economic risks is found to exert 
negative impacts (especially if these impacts are of similar magnitudes) this would suggest 
that the common monetary element plays a fundamental role. However if only some 
economic risks are harmful, and if there is a large degree of variation in the way that health 
responds to differing risks, this would suggest that there were other risk-specific phenomena 
besides monetary risk that are more important. Of course there are limitations with such an 
approach as it is possible that both monetary and non-monetary factors could measurably 
influence health; that there are non-monetary effects associated with all hazards; or that 
individuals have differing sensitivities to alternative types of monetary risk. Nonetheless in 
the absence of quantitative data on the multitude of social dimensions of economic stress, 
such a method can take a step towards clarifying this important issue. 

3 Methods 
Data 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

This study uses Australian HILDA (Household Income and Labour Dynamics in Australia) 
panel data, which has followed almost 20,000 individuals annually from 2001 to 2011. This 
data set is unusually rich in questions on health outcomes (particularly mental health) and 
economic risk. Our focus on Australia provides a useful complement to the US, UK or 
European locus of most of the existing research on economic insecurity and health, enabling 
us to extend this literature to another developed country with a different social welfare 
system, cultural norms and attitudes to risk. As well, we are able to examine various facets of 
risk in more detail than we could with other countries data sets.  

We take health data from the SF-36 survey which is a widely used generic multi-item health 
assessment tool (Bowling, 1997). The variable is obtained from 36 questions relating to eight 
different facets of physical and mental health where the responses are aggregated to give each 
individual a score from 0 to 100 such that higher scores indicate better health perceptions. 
The SF-36 is often partitioned into a physical functioning variable and a mental health 
variable, both of which operate in the same manner as the overall SF-36. We use the mental 
health index which quantifies respondent vitality, social functioning, emotional functioning 
and anxiety/depressive symptoms. The index is routinely modeled as a continuous variable 
and is taken in every wave in the HILDA survey.  

In addition to the mental health indicator a number of other variables are taken to measure 
economic insecurity. These include standard variables such as employment status and 
income, but we also use subjective questions on financial satisfaction, feelings of job 
insecurity, and the perceived ability of householders to raise emergency funds. Dichotomous 
variables that indicate whether or not individuals could meet standard expenses such as rental 
repayments or utility bills are also employed. Further, a number of variables that may be 
associated with mental health are taken as controls. Data on age, education, household size, 
marital status, and geographical location all serve to account for extraneous determinants of 
mental health. Household income is measured in “disposable” terms using 2011 Australian 
dollars and is standardized by the square root of the household size, while education is 
measured by a series of dummies indicating various levels of attainment. We also use dummy 
variables to control for the impact of important life events occurring in the previous 12 
months including marriages, separations, pregnancies, births, deaths of family members and 
victimhood of physical violence. In total the range of control variables is large and captures 
most of the social drivers of stress or anxiety (Mirowsky & Ross, 1989). Although all data are 
drawn from the HILDA survey the more sensitive information (mental health scores, 
subjective personal assessments on insecurity and occurrences of major life events) comes 
from the self-completed section while the remaining variables are obtained via interview. As 
with all large panel surveys our data contain many missing values which could adversely 
affect the analysis. However we ran simulations using multiple imputation techniques and 
found that results are generally unaffected by this phenomena (see appendix A1). 

The following notation is used throughout the paper. Our mental health index is denoted with 
the matrix � such that ��� refers to the score of the �th individual in period  . � insecurity 
measures are used and these are ���, ��
, … , ��� where ����
   has the same interpretation as 
above. Control variables are contained in vector ���� , while income, being a variable of 
particular interest as it is used to obtain certain insecurity measures, is denoted with the 
vector ���. 
Measuring Economic Insecurity 
To measure economic insecurity we employ a basket of proxy indicators designed to capture 
differing aspects of risk exposure. Conceptual diversity between the measures is paramount 
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here, as we wish to ensure that our results are not being driven by some confounding factor 
that is specific to a particular type of risk or measurement concept. To avoid problems 
associated with multiple testing (Gelman & Loken, 2013) we select indices that either have a 
precedent in the literature (such as the probability of unemployment) or a strong intuitive 
connection with the economic risks that individuals typically face. 

In order to quantify insecurity appropriately it is necessary to consider some desirable 
properties for an index to exhibit. Ideally a measure should (i) reflect some potentially 
stressful economic risk, (ii) be prospective rather than retrospective, and (iii) be personal, 
meaning that it is sensitive to individual differences in temperament and attitudes to risk 
(Osberg, 1998). Practically it can be difficult to produce measures that satisfy these criteria, 
with only subjective surveys of individual level economic perceptions reliably meeting all 
three. Despite this, there are also roles for objective measures of economic risk which are less 
personal but more easily interpretable. Objective measures that have been employed in the 
literature have tended to either focus explicitly on the instability of income, or measure the 
probability of some hazardous event such as unemployment occurring. This paper uses all 
three types of measures (subjective surveys, income instability measures and probabilistic 
hazard indices) and we provide details of each in the following sections. 

Subjective Indicators 
The three subjective questions in the data set capture important, but slightly different aspects 
of economic insecurity. The first question asks the individual to evaluate their feelings of 
security in their main form of employment – clearly the possible loss of current labour 
income is hugely important for almost all family budgets. However, other risks may also 
matter for specific households and the second question asks for an all-things-considered 
overall level of financial satisfaction. Finally, the anxiety felt by individuals may also depend 
on their ability to ride out a bad economic period, so a third measure asks respondents how 
easily they could raise emergency funds if needed. Although all the variables are ordinal each 
is interpreted with a linear scale – inverted when appropriate such that higher scores imply 
greater risk. The measures are denoted 

����� = 8 − ����     (1) 

����
 = 10 − ����   (2) 

����� = ��     (3) 

where ����� ∈ {0,1,2, . . . ,8}, ����
 ∈ {0,1,2, . . . ,10}, and ����� ∈ {1,2, . . . ,4}  measure job 
insecurity, financial dissatisfaction and ability to raise emergency funds respectively; and ��, 
�� and �� are the variables from the HILDA data set.  

Income Stream Indicators 
In addition to the subjective questionnaire variables we use two objective indicators based on 
income streams. Income based indicators typically measure negative instability and have 
been used as a basis for measurement by Hacker et al. (2010), Rohde et al. (2014) and 
Nichols and Rehm (2014). The central idea is that volatility, and in particular downward 
movements, will highlight an unreliable income and therefore capture an important aspect of 
insecurity. We employ a dichotomous variable that takes on a value of 1 for all individuals 
within a household if their income (i) drops more than 25% from the previous period, and (ii) 
is lower than their average income over the 11 waves. This income drop variable relies upon 
being a predictor of future distress for prospective relevance and is given as 
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���� = !1		if		���� < 0.75 × ����)�	and		���� < 1 -∑����⁄
0		otherwise																																																										  (4) 

 

A second measure based on income dynamics is a level-and-change (L&C) index inspired by 
the prominent work of Bossert and D'Ambrosio (2013), who are the first authors to provide a 
solid axiomatic foundation for economic insecurity. Their method is based upon household 
wealth streams however as wealth is not a regular feature of our data we apply their ideas to 
income instead. In this instance the index treats insecurity as a function of current income and 
a weighted sum of the differences between lags ����)�, ����)
, … , ���� and combines these two 
components with a time discounted weighting function that emphasizes the recent over the 
distant past. An asymmetric weight is also used to emphasize downward movements in line 
with the theory of loss aversion of Kahneman and Tversky (1979). The index can be written 
as  

����7 = −���� + ∑ 9:;<Δ>:����< +?>@� ∑ A:;<Δ>:����<?>@�    (5) 

where Δ�:����< = :���� − ����)�<, Δ
:����< = :����)� − ����)
< etc, ; = 1. . . B is the lag length and 
set equal to a maximum value of three, and  

 

9:;< = CD :2; − 1<⁄ 		if		Δ�:���< < 0
0																					if		Δ�:���< > 0   and   A:;< = C9:;< 2⁄ 		if		Δ�:���< > 0

0														if		Δ�:���< < 0 

 

where 9:;< and A:;< come from the inverse Gini social evaluation functions given in 
Donaldson and Weymark (1980). Lastly D > 0 is a parameter that weights between levels 
and changes, and a fixed D = 5 is used to emphasis the change component. The index is 
homogeneous of degree one in income and has support on ℝ where higher values indicate 
greater insecurity. 

Probability Indicators 
To complete the basket, three probabilistic measures are employed based on the chance that 
an individual will experience an adverse financial event in the coming year. Let y it be a 
generic dichotomous indicator of (i) unemployment for the individual at the time of the 
survey, and (ii) experiencing an income drop of the type defined in Eq (4). A prospective 
measure is then the probability of either event occurring in the next wave of the data based 
upon the data available to the individual in the current period. To model this we take a probit 
specification and produce forecasts for these hazards occurring. The indices are then ����G ∈H0,1I = JK��L� where JK��L� is determined on the basis of unemployment and ����M ∈ H0,1I =
JK��L�  when  JK��L� comes from the income drop variable���� . The measures therefore give 
respectively the predicted probability of unemployment next year and the predicted 
probability of an income drop of the type defined in Eq (4). 

The same idea is used to construct a measure of distress based upon other sources of financial 
strain such as the inability to meet standard expenses. We use dummy variables to indicate (i) 
an inability to pay utility bills (electricity, gas, telephone), (ii) a failure to make a rental or 
mortgage payment, (iii) pawning or selling household items and (iv) going without meals. 
The dummy variables are aggregated and an ordered probit then forecasts the probability that 
an individual will exhibit signs of expenditure related stress in the forthcoming year. This 
last measure is denoted ����N ∈ H0,1I. 
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The above basket of indicators considers a variety of aspects of economic insecurity. Our 
conception of economic insecurity as the anxiety felt by individuals when they are threatened 
by the prospect of severe economic losses is inherently a latent phenomenon which can only 
be observed indirectly. Therefore a priori it is unknown how well each measure serves the 
intended purposes. However our hypothesis that the measures are all quantifying different 
aspects of the same underlying issue can be checked by searching for consistency across the 
range of indicators. A brief analysis (not shown) indicates that in all 28 pairwise cases the 
indices are positively correlated, while empirical copula densities indicate high 
concentrations of individuals exist in both tails of bivariate insecurity distributions. Thus it 
appears that the measures are all appropriately related which reinforces the notion that they 
pick up somewhat differing aspects of the same underlying issue. 

Model Specification and Results 
The purpose of the paper is to model the relationships between each ���, ��
, … , ��� and �, 
and to look for similarities/differences across these relationships. Initially however it is useful 
to examine the raw associations to gain an appreciation of the size of the underlying 
dependencies. All eight measures coincide with diminished mental health while Figure 1 
shows kernel regressions of mental health against the insecurity measures. As the indices are 
distributed differently with diverse units of measurement, each is transformed by mean 
differencing and dividing through by the standard deviation. This gives each index a 
standard-deviations-from-mean interpretation denoted Φ. Gaussian kernel regressions are 
used to extract the underlying dependencies. 

Figure 1: Within-Individual Variation of Mental Health Scores with Economic Risk Indicators 
 

    
Note: The horizontal axes give the insecurity measures defined in terms of standard deviations from the mean 
while the vertical axes give the SF-36 Mental Health summary index. All estimates are based upon between-
individual variation taken over the full 11 year panel. 

Figure 1 illustrates the negative associations between each measure and individual mental 
health. Both sets of curves indicate that psychological health is disproportionately lower in 
persons who are economically insecure. Comparing the separate regressions shows a degree 
of unanimity between the results which suggests psychological wellbeing is approximately 
equally sensitive to the different dimensions. These lines have fairly constant average slopes 
from -2 to -4 units per standard deviation, a figure which also corresponds to 2-4 percentage 
points of its maximum value. An exception is the L&C index which shows only a vague 
negative association with mental health. 
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Another way to characterize the raw associations between insecurity and health is to use 
intertemporal variability to identify persons who had scores that increased or decreased by 
some margin over a year long period, and examine changes in their mental health scores. 
Table 1 shows the percentage of persons who had their insecurity scores increase or decrease 
by more than a single (cross sectional) standard deviation and the corresponding differential 
in mental health. The first two rows show that changes of this magnitude affected 3% to 13% 
of individuals in a given year depending on the choice of measure. The third row indicates 
that persons who saw their insecurity levels increase had much lower health scores over all 
measures. Surprisingly persons who had large decreases in insecurity tended to also have 
poorer mental health, although the result is more ambiguous and depends upon the measure 
under consideration. This makes sense however if we consider that a rapid improvement in 
economic safety is likely to be driven by other forms of personal change (such as taking on a 
high paying job) which may also yield short term stress and therefore temporarily damage 
mental wellbeing. 

 

 

 

 

Table 1:Intertemporal Changes in Insecurity and Mental Health 

Insecurity Measures 

Changes ��� ��
 ��� ��  ��7 ��G ��M ��N 

%Δ ↑ 12.57% 7.93% 3.15% 4.20% 10.92% 3.01% 4.96% 3.06% 

%Δ ↓ 13.69% 9.06% 4.23% 3.67% 11.11% 4.66% 8.76% 3.66% 

Δ�m ↑ -1.422 -1.727 -1.729 -0.084 -0.280 -1.247 -0.335 -0.858 

Δ�m ↓ 1.201 -1.974 -2.568 -0.786 1.427 -1.457 0.671 -4.308 
Note: The first row gives the percentage of individuals who experienced at least a one standard deviation 
increase in insecurity over a 12 month period, and the second row gives the percentage who experienced the 
corresponding decrease in insecurity. The third and fourth columns give the average difference in mental health 
scores for these persons relative to the sample average. 

Given the associations outlined in Figure 1 and Table 1, our task is to estimate the 
relationships while controlling for extraneous factors, including (i) individual-specific 
heterogeneity, (ii) major changes in life circumstances, and (iii) current levels of material 
wellbeing. Throughout the paper the Fixed Effects (FE) model is used 

��� = 9� + D� + ���� A + n
����
 + o��    (6) 

where 9 is an p × 1 dimensional vector of individual effects, A is a q × 1 dimensional vector 
of parameter estimates, n
 is a scalar coefficient on ����
  , D� is a series of annual dummies 
and o�� is an error term. While it would be possible that 9 may be uncorrelated with � (and 
hence a Random Effects (RE) model may be applied) on the basis of endogeneity tests 
(Hausman, 1978) we will only report results from FE estimates. These have the benefit of 
controlling for all time-invariant factors and therefore do not suffer from many of the 
endogeneity problems that plague most econometric models. Our models use longitudinal 
variation over the full eleven waves and parameters are estimated by OLS. To account for 
potential heteroskedasticity and idiosyncratic effects we use cluster-robust standard errors 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

throughout. In some instances there are missing values which makes our panels unbalanced, 
and therefore a Missing at Random assumption is required. Due to the emphasis on 
intertemporal variation singleton observations are dropped. 

For the sake of robustness four versions of the model given in Eq (6) are employed. Model 
(1) uses no time varying controls and simply regresses the mental health outcome on the 
individual specific effect 9� and year fixed effects D�. Model (2) adds a standard set of 
controls that may plausibly affect mental health such as logged income, household size, 
current employment status, educational attainment dummies (less than high school, high 
school, diploma, bachelor's degree, advanced degree) marital status (married, single, 
separated, divorced, widowed) and dummies for state of residence and for living in a capital 
city. Model (3) uses dummies indicating major life events as controls (births, deaths, 
pregnancies, marriages etc) while Model (4) employs all available controls. The results are 
given in the leftmost columns of Table 2 where we report estimates of the key parameter nr 
for each insecurity measure. 

 
 

Table 2:Estimated Impacts of Economic Insecurity on SF-36 Mental Health 
Variable Unit Changes (nr ) Std Dev Shocks (sr) 
 (1) (2) (3) (4) (1) (2) (3) (4) 

Job Insecurity - ��� -0.754*** -0.735***  -0.767*** -0.756*** -1.281*** -1.249*** -1.302*** -1.283*** 

Financial Diss - ��
 -0.856*** -0.826***  -0.846*** -0.828*** -1.968*** -1.899*** -1.945*** -1.904*** 

Emerg Funds - ��� -1.303*** -1.232***  -1.270*** -1.230*** -1.384*** -1.307*** -1.348*** -1.306*** 

Income Drop - ��  -0.667*** -0.217 -0.566** -0.159 -0.181*** -0.059 -0.154** -0.043 

L&C Index - ��7 -1.1E-6*** 4.6E-7 -9.1-07** 5.8-07 -0.106*** 0.044 -0.085** 0.055 

P - Unemploy - ��G -35.87*** -49.25***  -38.76*** -49.53*** -0.885*** -1.215*** -0.956*** -1.222*** 

P - Inc Drop - ��M -6.599*** -6.928***  -5.893*** -6.484*** -1.793*** -1.883*** -1.601*** -1.762*** 

P - Exp Distress - ��N -15.51*** -15.24***  -13.32*** -13.37*** -1.250*** -1.229*** -1.074*** -1.078*** 

Joint F  21.51 21.03 19.31 19.24 21.51 21.03 19.31 19.24 

Note: The first four columns give estimates of parameter n
 from Eq (6) for the eight insecurity measures. The 
right four columns show estimates in terms of standard deviation shocks for each measure and hence the 
parameters are comparable across measures. Model (1) uses no individual-specific controls, Model (2) uses 
basic economic and demographic controls, Model (3) employs life-event controls and Model (4) uses all 
available control variables. All equations are fitted by OLS and cluster robust heteroskedasticity consistent 
standard errors are used. Regressions are typically based on around 13,000 cross-sectional units and 50,000 
observation/years. ***, ** and * denote significance at 1%, 5% and 10% levels respectively. 

Estimates of n�, n
, … , n
 from each model provide the central focus of the paper. When no 
time-varying controls are used (Model 1) all eight insecurity measures predict significantly 
diminished mental health, while when the standard set of controls is employed (model 2) six 
of the eight measures are still highly significant. When the life event controls are used we 
also see all eight measures having significant negative effects upon mental health, while if the 
full set of RHS variables is used all but the income reduction variable and the L&C index are 
predictive. Thus over all estimates, the frequent rejection of the null in the anticipated 
direction indicates that mental health is sensitive to a wide variety of economic risks. Indeed 
the breadth of this finding suggests that the measures may all be reflecting the same (or very 
similar) underlying phenomena. It is worth noting that aside from being indicators of 
monetary risk exposure, the measures have little in common with each other. Once the 
financial aspect is removed, the experience of feeling insecure in one's job is rather unlike 
lacking access to emergency funds, or having a high probability of failing to meet basic 
expenses in the coming year. Because these variables are distinct aside from their 
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characterization in terms of economic risk we conclude that this is likely to be the central 
mechanism underlying all these findings, rather than each being independently caused by the 
unique sets of non-monetary phenomena that accompany each specific risk. Thus we are 
implicitly invoking a “principle of parsimony” type argument in favor of a single coherent 
explanation, although it should be noted that while less likely, the alternative (where each 
result is due to separate non-monetary confounding factors) is not formally ruled out. 

In addition to these models we can also consider an alternative case where all eight measures 
are simultaneously included in each equation. Such a specification makes sense if we wish to 
consider which risks are the most damaging while controlling for the presence of other forms 
of economic stress. The coefficients are omitted for the sake of brevity, although results from 
joint � tests on the estimates are reported in the bottom row of Table 2. However, we note 
that across the four models the measures of job insecurity, probability of experiencing 
expenditure distress, and lacking access to emergency funds are the most predictive. As these 
variables are the primary drivers of diminished health, together we regard them as the three 
measures that best capture the latent concept of economic insecurity. 

Standard Deviation Shocks 
The results presented in the left panel of Table 2 show that many economic risks are harmful 
for health, however they do not allow us to consider whether or not some risks are more 
harmful than others. This is because in their current form the measures are distributed 
differently with varying units of measurement and hence each marginal effect requires a 
unique interpretation. In order to get around this problem we require some form of 
transformation of either the coefficient or the variable of interest. To account for the varying 
distributional properties of each measure the estimates on the RHS of Table 2 simulate the 
effect of a one standard deviation shock to each insecurity score. That is, the columns show 
the effect on mental health of such a shock in terms of units of the dependent variable defined 
by sr
 = tKuvw × nr
. 
As Table 2 indicates, a shock of a single standard deviation to each measure has a fairly 
uniform effect on the M scores, generally congregating between -1.0 to -1.8 units per 
standard deviation. This is particularly the case for the significant measures and holds across 
all four models. Thus while there are slight differences in estimates produced using the 
alternative procedures, there is little indication that the effect sizes vary wildly from one risk 
concept to the next. Once some allowances for sampling variation are made, the reasonable 
degree of consistency across these results suggests that the mental health costs of economic 
insecurity are not sensitive acute factors specific to any particular hazard, measurement 
concept or econometric technique. Hence this consistency further bolsters the argument that 
the measures are acting via the same channel to affect mental health. 

Assuming that these risk measures are capturing the same latent variable, it is useful to be 
able to make stylized comments on the general effect of this phenomenon. To accomplish this 
we calculate the mean impact of the standard deviations shock with the aim of producing a 
generic indicator of economic insecurity. Employing estimates from model (4) which 
contains the most extensive set of controls, we average over the significant estimates to 
produce a single representative summary statistic of -1.4 SF-36 MH units per standard 
deviation shock. We also consider the value of -1.0 as an approximation of the lower bound 
for the central cluster of estimates and -1.8 as an estimate for the upper bound. 

In order to fully appreciate the public health consequences of economic insecurity it is 
necessary to consider how large a decline of these magnitudes actually is. If -1.4 units 
represents a very small change in SF-36 scores then it may be argued that even though 
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insecurity does diminish health, the effect could be too small to warrant action. Conversely if 
this figure represents a large decline in wellbeing then economic risks may potentially be 
very harmful. Two methods are used to highlight the magnitude of this effect size. Initially 
the concept of a Minimum Clinically Important Difference (MCID) is considered, which 
represents the smallest change in health status that may be considered important by an 
individual. For the SF-36 and its subscales, estimates of MCID tend to range between 3 to 5 
points (e.g. Walters and Brazier, 2003; Wyrwich et al., 2005) and hence two to four standard 
deviation shocks are required to have a minimally meaningful impact upon the mental health 
of any given individual.  

Secondly the size of our stylized effect can be assessed using a close parallel between the SF-
36 mental health index and a similar highly correlated mental health variable, the K10 
Kessler score (Kessler, Andrews & Colpe, 2002). By matching percentiles of these 
distributions, discrete thresholds for SF-36 scores (which already exist for the K10) can be 
generated that classify individuals into groups ranging between “likely to be well” to “likely 
to be suffering a mild (moderate or severe) mental disorder”. The representative figure of -1.4 
units can be placed in context by considering the number of shocks to insecurity required to 
push an average individual to the thresholds of these categories. The average score over the 
Australian population is 74.24 in our sample, while the cutoffs for these disorders as implied 
by the K10 distribution are 59.11 (mild), 50.88 (moderate) and 42.06 (severe). These figures 
imply that an average individual requires approximately 10.8 standard deviation shocks to be 
classifiable as suffering from a mild disorder, a further 5.9 shocks to be reclassified as 
experiencing a moderate disorder, and another 6.3 to be severely unwell. 

Thus we see that for the average individual the negative health effects of economic insecurity 
are unlikely to greatly affect their mental health status in a single specific year. Indeed several 
shocks are required to make a clinically important difference, and at least 10 are required to 
make an otherwise average person mentally unwell. However, this does not necessarily imply 
that the population-wide effects of economic insecurity are trivial. The impact of economic 
insecurity on the mental health of each individual in any one year has to be added to the 
cumulative impact of economic insecurity in previous years – e.g. the job insecurity 
experienced in 2015 is often experienced by people who were job insecure in 2014 and in 
previous years. As well, economic risks are widespread across the Australian population and 
are correlated in kind and in intensity. For example only 13% of the relevant subset of our 
sample agree that (i) their job is secure, and (ii) they are comfortable with their financial 
position, and (iii) that they could easily raise emergency funds if needed. Consequently it is 
likely both that most individuals face some sense of economic insecurity and experience 
slightly diminished mental wellbeing as a result, and that subsets of the population experience 
multiple types of economic insecurity which compound. In general, it is therefore necessary 
to consider the rate of exposure as well as the sensitivity to risk when evaluating the 
aggregate impact on population health. 

4 Discussion 
The paper has presented two novel contributions on the mental health effects of economic 
insecurity. The first relates to the robustness of negative health effects across different types 
of economic risk, the second relates to the degree of sensitivity of mental health to these 
risks. We consider some of the policy implications of these findings in turn. 

Given the fact that such a diverse range of risks have been found to harm mental health, this 
suggests that the mutual economic component of these risks is likely to lie at the heart of the 
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problem. This finding is rather general and implies that any risky situation that threatens the 
economic wellbeing of the individual will also damage their psychological health. Thus if 
policy makers are interested in protecting against the health consequences of economic 
insecurity they should not just consider hazards that have been shown to be harmful (such as 
the prospect of job loss) but any potential risk that may cause a substantial deterioration in 
economic wellbeing (see Hacker (2006) for an extensive discussion). Indeed factors that one 
may not immediately consider as potentially harmful such as the threat of loss via divorce, 
widowhood, unexpected expenses, or the withdrawal of governmental income support are 
also likely to generate negative effects. The lesson for policy makers here appears to be to 
cast the net widely when designing social safety nets. 

Our second finding was that a standard deviation shock to our measures lowered an 
individual's SF-36 MH score by about -1.4 units on average, with an upper bound of around -
1.0 and a lower bound of about -1.8 units. Although this constitutes a fairly limited effect, the 
implications for population health can be placed in context by considering what fraction of 
the Australian population lies within these bounds and the threshold for being regarded as 
suffering from a mental disorder. Using an adaptive kernel density estimator (Van Kerm, 
2003) we observe that approximately 1.7% of our data lie 1.4 units or less above this cutoff, 
and hence a standard deviation shock to all individuals (occurring for example from a 
recession or large cut to social safety nets) would increase the morbidity rate of mental 
disorders by about this amount. If the true effect is as low as 1.0 the increase in morbidity is 
1.3%, while an effect size of 1.8 units per standard deviation shock would increase mental 
disorders by about 2.3%. These percentages are taken relative to the total population; if we 
consider the change relative to baseline morbidity rates then a population wide shock of a 
single standard deviation would increase the rates by between 10-18%. We therefore 
summarize by noting that the effects of economic insecurity on any given individual are 
normally quite small, but can have non-trivial epidemiological effects due a wide degree of 
exposure. 

Finally there are several limitations to the study that should be emphasized. These mostly 
relate to the econometric models we employ which can be susceptible to endogeneity biases 
due to misspecification, omitted variables, missing observations or reverse causality. Thus it 
is possible that the presence of other phenomena (such as a decline in mental health affecting 
an individual's sense of security) could be adversely affecting our results. Similar issues arise 
due to imperfections in measuring economic insecurity. If a variable of interest is measured 
with error the corresponding parameter estimates will be biased towards zero (Griliches, 
1984). In our case this would result in an understatement of the effects of economic insecurity 
upon health and potentially account for the small effect sizes we uncover. 

5 Conclusion 
This paper has investigated the extent to which economic insecurity causes deterioration in 
the mental health of the Australian public. A wide variety of economic insecurity measures 
were developed and examined as determinants of mental health as measured by the SF-36 
summary index. Coefficient estimates on a number of insecurity estimates were highly 
significant, robust and of the expected sign. Results indicate that negative health effects can 
be attributed to changes in financial dissatisfaction, feelings of job insecurity, the inability to 
produce emergency funds, the risk of downward income mobility and the probability of 
failing to meet standard household expenses in the future. Our preferred models indicate that 
a standard deviation shock to the measures reduces the SF-36 Mental Summary by around 
1.0-1.8 points. These shifts are of a plausible magnitude. Two to four shocks are required to 
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have a minimal clinically important effect on mental health, and around 11 shocks are 
required to move an average individual to the threshold of a minor psychological disorder.  

The results represent a number of new contributions to the literature. First, ours is one of a 
limited number of papers to consider endogeneity issues when modeling economic risks and 
mental health. Second as we employed multiple measures of insecurity we were able to 
ascertain whether any ill effects were specific to particular risks, or if diminished 
psychological health is likely to be an effect of any generic economic risk. The consistency in 
statistical significance and the reasonable degree of similarity of these estimates shows that 
there are mental health consequences for a wide variety of objective and perceived economic 
risks, which reinforces the hypothesis that the common element of prospective economic loss 
is likely to be harmful for mental health.  

Last, we examined the public health consequences of risk exposure by simulating the effects 
of a standard deviation shock to all individuals. Although in a given year, the average 
individual can deal with a shock of this magnitude without serious consequences, at the 
population level the morbidity rates of mental disorders would increase by about 10-18%. 
Since these numbers are substantial when compared to baseline rates we conclude that when 
aggregated, concerns over economic risks have the potential for significant negative impacts 
on mental wellbeing. 
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Appendix A1 
Table 3 presents analogous estimates to those given in Table 2 where missing values are 
accounted for using multiple imputation methods. The results are very similar to those 
presented above and hence we conclude that our findings are not greatly affected by missing 
values for the dependant variable. 

Table 3:Estimated Impacts of Economic Insecurity on SF-36 Mental Health - Imputed Values  
Variable Unit Changes (nr ) Std Dev Shocks (sr) 
 (1) (2) (3) (4) (1) (2) (3) (4) 

Job Insecurity - ��� -0.754*** -0.734*** -0.767*** -0.755*** -1.280***  -1.247*** -1.303*** -1.283*** 

Financial Diss - ��
 -0.855*** -0.825*** -0.845*** -0.827*** -1.966***  -1.897*** -1.944*** -1.901*** 

Emerg Funds - ��� -1.303*** -1.231*** -1.269*** -1.229*** -1.383***  -1.307*** -1.347*** -1.305*** 
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Income Drop - ��  -0.670*** -0.215 -0.570*** -0.160 -0.182*** -0.058 -0.155 -0.043*** 

L&C Index - ��7 -1.13E-06*** 4.97E-07 -9.00E-07*** 6.20E-07 -0.108*** 0.048*** -0.086*** 0.059*** 

P - Unemploy - ��G -35.934*** -49.211*** -38.952*** -49.611*** -0.886*** -1.214*** -0.961*** -1.224*** 

P - Inc Drop - ��M -6.598*** -6.884*** -5.909*** -6.456*** -1.793***  -1.870*** -1.606*** -1.754*** 

P - Exp Distress - ��N -15.676*** -15.416*** -13.645*** -13.696*** -1.264*** -1.243** -1.100*** -1.104*** 

Note: The estimates presented here correspond to those given in Table 2 however we have used multiple 
imputation methods to account for missing values in the dependent variable. 
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Highlights

• We estimate the impact of economic insecurity on mental health.

• Significant negative impacts are found for a diverse range of economic risks.

• This suggests the common element of monetary risk is at least partially responsible.

• Empirical associations do not appear biased by unobservable confounding factors.

• Simulations assess the epidemiological consequences of economic insecurity.
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