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Background: An individual's financial situation is a key contributor to their overall well-being. Existing research has
examined the direct economic consequences of changes in health upon out-of-pocket healthcare expenditure,
participation in the labour force and potential earnings. There is also research exploring an individual's concern
about their subjective financial situation regardless of the level of their income or work status on their health. In
contrast, this paper conducts a causal analysis of the effects of general and mental health on an individual’s
subjective evaluation of their financial situation controlling for their work status and income. This is of importance
because current health policy in the United Kingdom (UK) stresses the role of health as an asset which can mediate
the wider flourishing of individuals. Moreover, subjective financial situation comprises a key component of well-
being now being measured and sought in social welfare policy.

Methods: Fixed effects instrumental variable panel data regression analysis is applied to 25 years of longitudinal
data, from 1991, drawn from the harmonised British Household Panel Survey (BHPS) and Understanding Society

Survey (USS).

Results: Improved general health and reduced mental illness both improve the subjective financial situation of
males and females. However, these affects diminish across older cohorts of males and females.

Conclusions: Investing in and improving general and mental health can improve the subjective financial situation
and hence well-being of individuals. The targeting of health also needs to take account of an individuals’ life-stage.

Keywords: Subjective financial situation, General health, Mental health, Gender

Background

There is extensive evidence on the socio-determinants of
health (SDH) [1]. It is argued that the SDH produce
health disparities because, depending on the context, a
lack of social and economic resources can reduce access
to health care, only permit access to lower quality health
care, or encourage engagement in more harmful life-
styles [2, 3].
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The association between access to health and objective
economic inequality has been investigated broadly
through a focus on three issues: access to out-of-pocket
healthcare expenses; restricted participation in the
labour market; and, reduced potential for earnings. The
relative importance of these relationships, however, is
country-specific, depending on the healthcare system.

In the United States (US) and Australia individuals
with health conditions face out-of-pocket healthcare ex-
penditure. The expenses are found to be associated with
an increase in the total number of chronic conditions of
individuals [4-7], but also specific conditions such as
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chronic obstructive pulmonary disease in Australia [8], can-
cer in the US [9], high blood pressure, diabetes or depression
in Australia [6]. Moreover, poor health is also associated with
other costs of illness, such as transportation and configur-
ation of home care environments, in the US [2].

Depression or mood affective disorders, diseases of the
respiratory system, diseases of the circulatory system
(other than hypertension), heart diseases, and mental
and behavioural disorders are also found to be associated
with being out of the labour force in Australia [10, 11].
Back problems and arthritis are associated with early re-
tirement in Australia [11]. Being out of the labour force
is associated with musculoskeletal conditions in the US
[12], multiple sclerosis in Sweden [13] and bipolar dis-
order in the US [14]. An association between undergoing
active cancer care and less likelihood of being employed
full-time is also found in the US [15].

Poorer health is also found to be associated with the
lower potential to earn income. For example, individuals
suffering from multiple health conditions have been found
to be associated with lower incomes and possession of
less assets, a higher propensity to hold consumer debt,
higher risk of cash flow difficulties, dissaving to meet day-
to-day living expenses and exclusion from financial pro-
viders in Australia [16] and the US [17]. Moreover, epi-
sodes of poor health earlier in life through reduced
earnings are shown to be negatively associated with the
level of pension and social security income during retire-
ment. Finally new health problems, especially severe ones,
may lead to people revising their expectations of how long
they are going to live, and consequently may encourage a
move towards present consumption [2].

The above literature focusses on actual or objective
economic inequalities. However, research also recognises
that subjective financial well-being is distinct from, for
example, objective measures of income in connection
with health and well-being [18]. This is because the
same level of income may be sufficient for one person’s
needs but not another [19]. In part this will be because
individuals’ sense of social comparison and expectation
underpin differences in the perceived adequacy of in-
come [20], as identified in Mexico, and this in turn is
likely to vary across contexts and cultures [21], as for ex-
ample, shown across Europe.

A focus on subjective financial situation, as opposed to
just focussing on income and employment prospects,
also takes into account an individual’s capacity to par-
ticipate in wider social and cultural activities as these
may incur costs [22]. Moreover, anxieties that individ-
uals feel when contemplating their financial futures may
also play a fundamental role in influencing their well-
being and quality of life, as individuals might be affected
by the prospect of loss and the fear of experiencing
financial hardship, regardless of their current stated
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economic circumstances. Thus, an individual’s sensitivity
to risk is partially, at least, independent of their current
income level, as demonstrated in Australia [23].

The relationship between health and subjective finan-
cial situation in the United Kingdom (UK) is thus ex-
plored in this paper. The context for the research is that
there is growing policy development in the UK recognis-
ing that health is an asset that allows for the wider flour-
ishing of individuals [24, 25]. Public policy in the UK
also emphasises a need to promote the well-being of in-
dividuals, of which financial security is a key component
[26, 27]. Consequently, this paper conducts a causal ana-
lysis of the effects of health on the subjective financial
situation of individuals, which is a major contributor to
their well-being, controlling for their income, work sta-
tus and other confounders.

Methods

An instrumental variable fixed effects panel-data analysis
is applied to 25years of longitudinal data, which com-
prises a combination of 18 years of British Household
Panel Survey (BHPS) data from 1991 to 2008, and 7
years of Understanding Society: The UK Household
Longitudinal Study survey (USS) data from 2009 to
2015-16. The newer USS dataset has incorporated the
older BHPS but also expanded its coverage.

Table 1 identifies and labels the variables that are
employed in the analysis. The key confounding variables
include: The age of individuals in years as well as age co-
horts to which individuals belong, their gender; their edu-
cation level, measured as having a university degree or
not; household composition measured in terms of having
a partner or not, and the number of children of varying
ages; work status, measured in terms of employment type,
being unemployed, as well as being retired, or on mater-
nity leave, caring for the family or being on long-term sick
leave (compared to being on a government training
scheme or other status); and, current income. This is the
level of real gross monthly household income. It is not
equivalised but, as noted above, the analysis controls for
the presence of a partner and number of children in the
household. Work status and income are important as they
control for access to the current objective financial and
economic resources of individuals.

The key outcome variable is the subjective view of an
individual’s financial situation, 'Finnow'. It is measured
by the question “How well would you say you yourself
are managing financially these days?” Reponses are
coded with a five-point Likert scale with the following
dimensions: ‘finding it very difficult’, ‘finding it quite dif-
ficult’, ‘just about getting by, ‘doing alright’ and ‘living
comfortably’.

Two measures of health are used in the study. The
first is a general health variable, measured on a five-
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Table 1 Variable Descriptions and Characteristics
GHealth GHQ12

Variable Description Mean Std dev. Mean Std. Dev.
Finnow Subjective Financial situation 3.882 0.992 3.884 0.990

(1-finding it very difficult to 5- living comfortably)
General Health General Health scale (1 - very poor to 4 - Excellent) 2.879 0.812
GHQ12 GHQ12 Likert scale (0 to 36) 11.104 5445
Age Age in years 47.688 18.075 47437 17.961
Age0 Aged between 16 and 29 years 0.186 0.389 0.187 0.390
Agel Aged between 30 and 64 years 0.534 0499 0.538 0498
Age2 Aged 65 years and above 0.280 0449 0.274 0446
BHPS Data from the BHPS survey compared to the USS 0.513 0.500 0.531 0499
Sex Gender (1 - male, 0 female) 0.445 0497 0.445 0.497
Couple Married or a couple versus other marital status 0.551 0497 0.554 0497

(1- yes, 0- no)
Higher Education Has a degree or equivalent (1- yes, 0- no) 0.185 0.388 0.183 0.387
Child 0-2 Number of children aged 0 to 2 years 0.080 0.294 0.081 0.294
Child 3-4 Number of children aged 3 to 4 years 0.068 0.264 0.069 0.265
Child 5-11 Number of children aged 5 to 11 years 0.250 0.590 0.252 0.592
Child 12-15 Number of children aged 12 to 15 years 0.159 0434 0.160 0435
Real Family Income Real gross monthly household income (£) 1677.714 1612.132 1676.393 1608.585
Self employed Self employed (1- yes, 0- no) 0.073 0.261 0.073 0.260
Employed Employed full time (1- yes, 0- no) 0.500 0.500 0.506 0.500
Unemployed Unemployed (1- yes, 0- no) 0.038 0.191 0.037 0.190
Retired Retired (1- yes, 0- no) 0229 0420 0225 0418
Maternity leave On maternity leave (1- yes, 0- no) 0.005 0.069 0.004 0.069
Family care Caring for the family (1- yes, 0- no) 0.065 0.246 0.065 0.246
Full-time study In full-time study (1- yes, 0- no) 0.045 0.208 0.045 0.207
Long-term sick On long-term sick leave (1- yes, 0- no) 0.037 0.189 0.036 0.187
England Respondent is from England (1- yes, 0- no) 0.694 0460 0.704 0456
Scotland Respondent is from Scotland (1- yes, 0- no) 0122 0328 0.125 0330
Wales Respondent is from Wales (1- yes, 0- no) 0.102 0.303 0.104 0.305
n 329,282 338,628

point Likert scale. It takes into account an individual’s
subjective view of their overall health, and it has been
often identified with physical health [28, 29]. However,
the response categories across BHPS and USS datasets
are different. In the BHPS general health has the follow-
ing categories: excellent, good, fair, poor and very poor.
In the USS the categories are: excellent, very good, good,
fair and poor. A synthesised measure was created based
on the sample proportions for each category with the
following four categories derived: excellent, good, fair,
very poor. This new synthesised variable combined the
‘very poor’ and ‘poor’ scales in BHPS and the ‘very good’
and ‘good’ scales of USS. The second health measure is
the 12 item General Health Question (GHQ12) which

broadly measures mental health [30]. The Likert version
is adopted in this study [31-33].

Because causal insights are sought, instrumental vari-
ables are employed in the analysis. The lagged value of
health as well as dummy variables for England, Scotland
and Wales compared to Northern Ireland and the Chan-
nel Isles are used as instruments. The former measures
the health status that has occurred prior to the measure-
ment of the subjective financial situation. The country
dummies are assumed to capture the variation in supply
of health at the country level. Following the devolution
of governments in the countries of Scotland, Wales and
Northern Ireland in 1999, the systems of governance
across the countries have evolved in a distinct way [34].
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Table 2 Instrumental Variable Fixed Effect Panel Estimates
General Health All General Health Male General Health Female GHQ12 All GHQ12 Male GHQ Female
General Health 0.110"" 0148 0.0839"
(363) (3:22) (2.09)
GHQ12 -0.167"" -0.168"" -0.166""
(-13.06) (-1062) (-839)
Age 00197 00185 0.0209™" 00239™" 0.0228™" 00248
(24.94) (1531) (2001) (2661) (17.49) (20.21)
BHPS 0225 0194 0.248"" 0267 0222 0300""
(25.04) (15.05) (19.95) (23.49) (14.01) (1851)
Couple 00789 00146 0127 00664 00286 00964
(7.99) (1.03) (9.47) (5.60) 171 (572)
Higher education —0.0498" —0.0390 —-00577" —~0.0395 -00121 —0.0596"
(~2.34) (-1.21) (~2.06) (~1.66) (-035) (~1.85)
Child 0-2 -00607"" —-00805" —-00422"" 00459 —-00637"" —0.0297"
(~845) (~7.90) (-4.19) (-513) (=5.15) (-233)
Child 3-4 —-00565"" —-00530"" —-00545"" -0.0504"" —-00607"" ~0.0405""
(=779 (-4.97) (-551) (=5.70) (-481) (-327)
Child 5-11 -00185"" —00247" -00103 —-00138" — 000536 —-00174"
(~368) (~343) (- 149) (-237) (-063) (-2.16)
Child 12-15 —-00286"" —00342" 00218 -000815 ~0.0161 —000132
(-5.12) (-4.11) (-292) (-1.18) (-162) (-0.14)
Real Family Income 00000496 0.0000457"" 0.0000570"" 0.0000521""  0.0000447"" 0.0000644""
(27.85) (20.95) (1863) (24.39) (17.47) (16.68)
Self Employed 0191 0194 0187 01507 0152 01417
(7.85) (5.10) (578) (4.88) (339) (3.26)
Employed 0222 0236 0212 01917 0194 0189
(991) 6.47) (7.51) (6.58) (4.46) (4.84)
Unemployed -0277" -0352" —-0.198" —0.00549 —-00728 0.0598
(=11.49) (-9.27) (-637) (-0.15) (- 140) (1.09)
Retired 0159 0165 0153 00909 0.0665 0.107"
(6.80) (4.38) (5.15) .97) (143) (263)
Maternity leave 0224 0204 0134"" 0.120”
(7.54) (593) (347) (2.55)
Family care 0.0710"" —-0.0351 00799 0119 00168 0137
(3.01) (~065) (2.76) (3.84) (0.26) (3.34)
Full-time study 00670 0.0822" 00623 0.0350 0.0455 0.0344
(2.60) (2.00) (1.90) (1.06) (093) 0.77)
Long-term sick —0.0556" —0.127"" 0.00422 0340 0233 0424
(=1.91) (~2.80) ©0.11) (7.10) (362) (597)
Constant 2256 22517 2229 4208 4216™ 4199
(19.80) (12:66) (14.97) (3245) (27.76) (19.88)
N 329,282 146,714 182,568 338,628 150,911 187,717
Sargan-Hansen x2(3) 1.189 1.827 6.006 4372 2211 5229
First-stage
F(4, 51,751) 252,03***
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Table 2 Instrumental Variable Fixed Effect Panel Estimates (Continued)
General Health All General Health Male General Health Female GHQ12 All GHQ12 Male GHQ Female

F(4, 23,245) 104.48***

F(4,28513) 145.57%%%

F(4, 51,550 53 77%%x

F(4, 23,145) 35.15%%*

F(4,28412) 22 45%%*
t statistics in parentheses " p<0.10, ™ p <0.05, ™ p < 0.01

The fixed effects panel-data estimator controls for un-  Results

observed individual characteristics, which are assumed
to be constant over time, and may determine both health
status and financial situation. A fixed effect was also
used to control for the different surveys that comprised
the combined data and, finally, robust variance-
covariance matrix estimates are used to draw inferences
to control for heteroscedasticity in the cross-sectional
dimension [35]. This will improve the overall precision
of estimates and, along with the fixed effect attenuate
the effects of differences in the measurement of subject-
ive general health.

In this study, the relevance and validity of the instru-
ments is assessed through two tests [36]. F-tests to assess
the joint relevance of the instruments in a regression of
the two measures of health on the instruments and other
confounding variables. The Hansen-Sargan test is per-
formed to establish if the instrumental variables are corre-
lated with the unobserved errors in the regressions of
subjective financial situation on the health measures and
other confounding variables. The tests for the relevance
and validity of the instruments are reported at the bottom
of Tables 2 and 3 which present the regression results.
The results of the F-test and Sargan-Hansen test support
the relevance and validity of the instruments, respectively.
Consequently, causality for the impact of health on finan-
cial situation can be inferred.

In order to further interrogate the relationship be-
tween subjective financial situation and health, analysis
is conducted across different age groups, by including
interaction effects between age groups and the health
measures, and for males and females separately. The age
groups of 16 to 29; 30 to 64 and above 65 are chosen to
best reflect distinct stages of life, in part to reflect World
Health Organisation (WHO) guidelines. It is also known
that financial circumstances and aspirations vary over
the life course. Differences between genders may occur
as females are found to exhibit lower financial literacy as
well as greater vulnerability financially, so health con-
cerns could exacerbate these issues [37]. Furthermore,
males may be less likely to seek help with health-related
issues and this might particularly be the case with a per-
sisting traditional male role of financial provider [38,
39].

Tables 2 and 3 present the regression results for the health
effects, and health effects and health-age interaction ef-
fects, on subjective financial situation respectively.

Table 2 indicates that general health has a positive sig-
nificant effect and mental illness (GHQ12) has a nega-
tive significant effect on the individual's perceived
financial situation for the total sample. Similar results
are found for males and females. The results in Table 3,
where health and age group interactions are also in-
cluded, further support these effects. For the general
health variable on its own, for the whole sample, and
then for males and females, the positive coefficients
show that improved health leads to improvements in
subjective financial situation. For the mental illness
(GHQ12) variable on its own, for the whole sample and
then for males and females, the negative coefficients
show that increases in mental illness reduce an individ-
ual’s subjective financial situation.

The interaction effects qualify these effects and show
that the above effects diminish across age-cohorts. This
is because the coefficients for General health*Agel and
General health*Age2 have negative signs for the whole
sample, males, and for females. This means that the
positive effect of general health on subjective financial
situation is reduced across older cohorts compared to
the youngest cohort.

In the case of mental illness (GHQ12), the interaction
effects for GHQ12*Agel and for GHQ12*Age2 for the
whole sample, males and for females are positive. This
means that the effect of having mental illness that re-
duces subjective financial situation is less for older co-
horts compared to the youngest cohort.

Discussion
Current UK health policy focuses on health as an asset,
in the context of integrated care systems and it seeks to
promote a more inclusive and productive society, with a
focus on the general flourishing of individuals [40, 41].
More general social welfare policy also now promotes
the pursuit of well-being of which subjective financial
situation is a key component [27].

The literature exploring the relationship between
health and financial situation has tended to focus on



Downward et al. Health and Quality of Life Outcomes (2020) 18:203 Page 6 of 9

Table 3 Instrumental Variable Fixed Effect Panel Estimates with Age Interactions

General Health All General Health Male General Health Female GHQ12 Al GHQ12 Male GHQ12 Female
General Health 0157 0191 0133
4.82) (381) (3.08)
General health*Agel  —0.0410"" —00401™" —00416™"
(~7.69) (=5.25) (~5.60)
General health*Age2  —0.0362"" —-00147 —-00535""
(~4.52) (-122) (~491)
GHQ12 0193 -0.195"" -0.193"
(=1147) (-9.34) (~730)
GHQ12*Age1 0018™" 0020 0016
(5.03) (4.00) (3.30)
GHQ12*Age2 0030™" 0038™" 0026
637) (551) (3.87)
Age 00219™ 0.0202™" 00236™" 0019 0018 0020™"
(24.12) (1452) (19.54) (19.42) (1272) (14.25)
BHPS 0228 0.198™" 0.249™" 0267 0221 0301
(25.20) (15.24) (19.92) (22.88) (13.70) (17.86)
Couple 0.0939™" 0.0328" 0140 0054 0014 0083
(9.45) (2.29) (10.34) @.14) (0.79) (4.33)
Higher education —-00422" —-0.0282 —-0.0530" 0043 0014 —-0.063"
(-198) (-0.88) (~1.89) (-172) (~040) (-1.86)
Child 0-2 -00518"" 00717 00336 0057 -0078™" 0039
(=7.12) (-6.92) (-330) (-6.11) (-6.01) (-2.95)
Child 3-4 -00456™" -004217" -00437" -0067"" -0081" -0054"
(-6.18) (-3.87) (~4.36) (- 7.00) (~5.87) (~4.14)
Child 5-11 —0.00634 00146 0.00342 0033 -0022"" -0.039”
(-122) (-1.97) (0.48) (~4.80) (~2.45) (-363)
Child 12-15 00190 00276 —0.00990 0023 —-0027"" 0019
(-337) (-3230) (=130) (=320 (-262) (-1.86)
Real Family Income 0.0000508"" 0.0000468"" 0.0000581"" 00000507 0.0000429™"  0.0000632""
(2831) (2134) (1881) (2333) (16.25) (16.12)
Self Employed 0195 0202 0189 0150 0.150"" 0142
(8.05) (533) (5.84) (4.67) (322) (3.12)
Employed 0225 0240 0214 0189 0190 0189
(10.05) (662) (7.59) (6.23) (4.22) (4.58)
Unemployed -0276"" -0350"" -0197"" 0.021 —0.045 0.088
(~11.48) (-9.24) (~6.35) (051) (-0381) (1.44)
Retired 0.144™" 0129 0.148™" 0.070" 0013 0103
6.12) (3.39) (4.98) (2.18) (0.28) (239)
Maternity leave 0225 0.206"" 0126™" 0.113"
(7.59) (5.99) (3.04) (2.25)
Family care 00695 —0.0331 00795 0.128"" 0.027 0.149™"
(2.96) (-061) (2.75) (391) (0.40) (337)
Full-time study 00685 0.0834" 0.0644" 0.029 0.036 0.031

(2.66) (2.04) (1.96) (0.85) 0.71) (0.66)
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Table 3 Instrumental Variable Fixed Effect Panel Estimates with Age Interactions (Continued)

General Health All General Health Male General Health Female GHQ12 Al GHQ12 Male GHQ12 Female
Long-term sick —-00513" —0.123" 0.00871 0376 0275 04617
(=1.77) (=2.71) (0.23) (7.18) (3.99) (578)
Constant 2087 21107 2046™" 4555 4562"" 4566
(17.08) (11.02) (12.84) (25.85) (22.35) (15.55)
n 329,282 146,714 182,568 338,628 150911 187,717
Sargan-Hansen x2(3) 1323 1.547 5.456 4267 2047 5.062
First stage
F(6, 51,268) 112"
66.73"
6646
F(6, 22,762) 827"
1963
4954
F(6, 27,992) 1064
5597.82""
236627
F(6, 51,550) 5065
353335
174814
F(6, 23,145) 36.74""
149225
65483
F(6, 28412) 2745""
207362
110002™

t statistics in parentheses ~ p<0.10,” p <0.05, ™ p < 0.01

either the importance of income on health, acknowledg-
ing that health can also influence income, and financial
burden as a result of out-of-pocket healthcare expenses,
restricted participation in the labour market and reduced
potential for earnings. The literature has also identified
that there are distinct effects of subjective financial well-
being on health.

Building on this latter literature, this study focusses on
the causal impact of health on subjective financial situ-
ation, controlling for the influence of actual income and
work status. The advantages of the study are that it
draws upon large-scale longitudinal data that facilitated
the use of fixed-effects instrumental variable panel-data
analysis to identify causal effects. The results show that
improvements in general and mental health for both
males and females can improve their subjective financial
situation. It is also found that the effects change across
age groups for both males and females, and that they dif-
fer for general health and mental illness. Consequently,

these results suggest that linking healthcare to include
guidance and advice on the individual’s financial situ-
ation particularly across age cohorts, recognising the
types of health effects, could enhance well-being and
contribute to current health policy objectives [11].

The literature has typically found that older adults exhibit
more financial satisfaction than younger adults [42, 43]
even at very low levels of income [44]. The above results
show that variations in health can qualify these insights. In
particular, perhaps through a loss of capability [45], the link
between general health and ageing can reduce the positive
effect of greater health on the subjective financial situation
of individuals. In the case of mental health, however, per-
haps through greater resilience, the link between mental ill-
ness and reductions in the subjective financial situation of
individuals is reduced across ageing cohorts. It is known,
for example, that relatively greater social support and links
to social organisations in older age groups can counter re-
ductions in mental health through social isolation [46]. It
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remains that further research is required to identify which
health conditions contributing to general health drive the
differences compared to mental health to better target
policy.

Despite the contributions of the study, the following
limitations remain. The synthesised measure of general
health has introduced some approximation, which has
been partly controlled for by correcting for heteroscedasti-
city and including a fixed effect to differentiate between
the underlying BHPS and USS datasets. Furthermore, due
to the long time-series of the data, the availability of in-
struments was limited and had to be derived from within
the data. Although, these instruments passed the diagnos-
tics tests of relevance and validity, further exploration of
other instruments could be carried out, for example, ac-
quiring measures of the actual supply-side of healthcare.
This is likely to require shorter-time period data as longi-
tudinal data on the availability of healthcare assets is not
readily available, but may be extracted, say, from health
authority audit data.

Conclusions

Although the SDH are well known, and there has been
research that has examined the impact of subjective fi-
nancial well-being on health, there has been no research
on the reverse impacts of health on the subjective finan-
cial situation of individuals, which is linked to their well-
being. This is important in the context in which health
is viewed as an asset that can have cross-cutting impacts
across all domains of individuals’ lives and, moreover,
that subjective financial well-being is considered to be
an important feature of well-being which is now moni-
tored as part of UK social welfare policy. Health is likely
to influence an individual’s well-being based on their
feelings of their subjective financial situation regardless
of the level of income and employment status. This is
because the latter will not fully measure the sufficiency
of access to resources to meet an individuals’ needs,
their sense of social comparison and expectations con-
nected with differences in income and work status as
well as potential future challenges.

This paper has identified that improvements in both
general health and reductions in mental illness can im-
prove the subjective financial situation of both males
and females. However, in the case of general health the
improvement can reduce across ageing cohorts. In the
case of mental health, the negative influence of mental
illness on subjective financial situation, is reduced across
ageing cohorts. This insight provides evidence in favour
of linking health care to employment policy and finan-
cial advice and support for individuals. However, this
needs to be nuanced depending on the health conditions
and stage of the life course. The impact of these needs
to be further researched.
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