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Lallukka T, Ferrie JE, Rahkonen O, Shipley MJ, Pietildinen O, Kivimaki M, Marmot MG, Lahelma E. Change in
economic difficulties and physical and mental functioning: Evidence from British and Finnish employee cohorts.
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Objective The main aims of this longitudinal study were to (i) examine associations between changes in economic
difficulties and health functioning among middle-aged employees and (ii) assess whether the associations remained
after considering conventional domains of socioeconomic position. The associations were tested in two European
welfare state occupational cohorts to strengthen the evidence base and improve generalizability.

Methods Data came from two cohorts: the Finnish Helsinki Health Study (baseline 2000-2002, follow-up 2007,
N=6328) and the British Whitehall IT Study (baseline 1997-1999, follow-up 2003-2004, N=4350). Responses
to the survey item “finding it hard to afford adequate food and clothes and pay bills” repeated at baseline and
follow-up were used to examine persistent, increasing, and decreasing economic difficulties. Poor physical and
mental health functioning were denoted as being in the lowest quartile of the Short Form 36 physical and mental
component summary. Logistic regression analyses were adjusted for sex, age, childhood economic difficulties,
household income at baseline and follow-up, employment status at follow-up, and baseline health functioning.

Results We observed strong sex- and age-adjusted associations between increasing [odds ratio (OR) range 1.69—
2.96] and persistent (OR range 2.54-3.21) economic difficulties and poorer physical and mental health functioning
in both British and Finnish occupational cohorts. These associations remained after full adjustments. Those report-
ing decreasing difficulties over follow-up also had poorer functioning (OR range 1.30-1.61) compared to those
who did not have difficulties at baseline, possibly reflecting residual effects of economic difficulties at baseline.

Conclusion Changes in economic difficulties are associated with poorer physical and mental health functioning
independent of income, employment status, and baseline health functioning.

Key terms financial problem; follow-up; health functioning; Helsinki Health Study; international; socioeco-

nomic status; SF-36; Whitehall IT Study.

Economic difficulties are a domain of socioeconomic
circumstances not captured by conventional domains of
socioeconomic position. Unlike income, the measure to
which they might be assumed to be most closely related,
economic difficulties capture sufficiency in relation to
need. Therefore, examining these difficulties and their
change over time provides an opportunity to increase our
understanding of socioeconomic inequalities in health. A
broader approach may be useful as socioeconomic posi-
tion includes not only social but also financial and mate-
rial circumstances that are not captured with any single

indicator (1-3). Difficulties in affording adequate food or
clothes and paying bills represent concrete measures of
material socioeconomic circumstances (4). Accordingly,
economic difficulties have been shown to be associated
with health-related outcomes in many previous studies
independent of conventional socioeconomic position
such as occupational class, income, and education (5-11).
Moreover, economic difficulties can exist at all income
levels with adverse health-related consequences (7, 10).
Health functioning is widely studied and reflects
health status and its effect on an individual’s ability to

1 Hjelt Institute, Department of Public Health, University of Helsinki, Finland.

2 Finnish Institute of Occupational Health, Helsinki, Finland.

3 Department of Epidemiology and Public Health, University College London, London, UK.

4 School of Community and Social Medicine, University of Bristol, UK.

Correspondence to: Tea Lallukka, PhD, Docent (Nutrition and Public Health), Finnish Institute of Occupational Health, Health and Work
Ability, Work-related diseases, Topeliuksenkatu 41 a A, FIN-00250 Helsinki, Finland. [E-mail: tea.lallukka@ttl.fi]

Scand J Work Environ Health 2013, vol 39, no 5 921
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perform everyday tasks (12—14). The social patterning
of health functioning is well-established (15, 16). Previ-
ous studies have, however, been mainly cross-sectional
(17). A French study found that the least educated and
those with the lowest occupational class had the greatest
decline in health over time (18). The worsening trends
suggested that inequalities in health functioning were
widening. Lower occupational class was also found to
be associated with a greater decline in health function-
ing in our earlier studies among the British (19) and the
Finnish (20) occupational cohorts.

There are few prospective studies examining addi-
tional socioeconomic determinants of health functioning
such as economic difficulties. Nonetheless, previous
studies have focused on other indicators of economic
situation such as problems paying mortgage debt, and
perceived or objective financial troubles and subsequent
psychological health or depression (21, 22). These stud-
ies have found associations between such economic
situations and depression, albeit they have also raised
questions of reverse causality, health selection, and
unmeasured or unobserved third factors. Although the
association between personal economic situation mea-
sured objectively and health was weak, (21) subjective
and objective measures were correlated and the effects
of the objectively measured economic situation on
depression were suggested to be mediated via perceived
financial troubles. Financial hardships perceived over
the life course have also been found to be associated
with self-rated health, chronic conditions, and other
health measures, such as depression and functional
limitations, among adults aged 265 years. Effects were
exacerbated if such hardships were perceived repeat-
edly (23).

Our earlier cross-sectional studies showed that eco-
nomic difficulties are associated with physical function-
ing (8, 24) and common mental disorders (9, 10). We
have also previously reported persistent economic dif-
ficulties to be associated with incident coronary events
(25) and sleep problems (5). In our recent study among
Finnish public sector employees, changes in economic
difficulties were associated with subsequent sickness
absence spells of various lengths (26). However, the con-
tribution of changes in economic difficulties to decline
in both physical and mental health functioning is poorly
understood. Moreover, as the social patterning of physi-
cal and mental health appear to vary (10, 17, 27), both
dimensions need to be examined to establish whether
changes in economic difficulties affect them equally.

As childhood economic difficulties contribute to
poorer mental health and physical functioning (8, 24),
these need to be taken into account when examining the
association between economic difficulties and health
functioning. This also helps rule out potential sensitiv-
ity to the exposure and lifetime adversity. Additionally,
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because income and employment status are also associ-
ated with health functioning (8, 28) and are determinants
of economic difficulties, their potential confounding of
the association needs to be taken into account.

The main aim of this study was to examine associa-
tions between changes in economic difficulties and poor
physical and mental functioning among middle-aged
employees, while considering the effects of baseline
health functioning, income level, employment status and
other covariates on the examined associations. Addition-
ally we tested the association in two prospective cohorts
of middle-aged, white-collar civil servants in Finland
and the UK. Although these countries share many simi-
larities, they differ in their level of employment protec-
tion, income inequality, and welfare regimes: Finland
represents the Nordic social democratic model and the
UK the liberal welfare state model (29-31). Common
and divergent patterns across countries can identify con-
textual determinants of an association as well as indicate
the robustness and generalizability of findings compared
to findings generated in a single setting.

Methods

Participants

Data were derived from prospective employee cohorts
from Finland (32) and the UK (33). Baseline data for
the Finnish Helsinki Health Study were collected in
20002002 among 40—60-year old employees of the City
of Helsinki Finland (N=8960, response rate 67%). The
follow-up survey was mailed to all baseline respondents
in 2007 (N=7332, response rate 83%). For the current
study, we included all those who had participated in both
surveys. Manual employees were excluded as the Brit-
ish cohort only comprised white-collar employees. The
final sample analyzed comprised 6328 women and men.

British data were derived from the Whitehall II
Study, a cohort of white-collar civil servants from 20
London-based civil service departments. All participants
were aged 35-55 years at baseline in 1985-1988 (N=10
308, response rate 73%). Several follow-up surveys have
been conducted since baseline. To have comparable data
in terms of age and time period, we used the phase 5
survey data collected in 1997-1999 (N=7870, response
rate 76%) as baseline for the present study, and phase
7 data collected in 2003-2004 (N=6967, response rate
68%) as the follow-up. For comparability with Helsinki
Health Study, where all participants were employees of
the City of Helsinki at baseline, we included only those
Whitehall II participants who were employed at phase
5 (around 64% of the sample) and had also participated
at phase 7 (N=4350).



Ethical approvals for the Helsinki Health Study
were received from the Department of Public Health,
University of Helsinki, and the City of Helsinki health
authorities and, for the Whitehall II Study, from the
University College London ethics committee.

Measures

Economic difficulties. Economic difficulties were mea-
sured at baseline and follow-up using two items asking
about frequency of difficulties regarding the purchase of
food and clothes (five response alternatives ranging from
“always” to “never”) and paying bills (five response alter-
natives ranging from “very little” to “very much”) (4).
Responses were first combined to form three categories
of economic difficulties at both time points: none, occa-
sional, and frequent. Those with no economic difficulties
at both time points were used as a reference category
in all the analyses. Initial analyses were conducted to
examine all categories of change: increases from none to
occasional, none to frequent, and occasional to frequent,
and vice versa for decreases (data not shown). As patterns
of association across these groups were very similar, we
combined all increases and decreases to form two change
categories: increasing and decreasing economic difficul-
ties. Additionally, persistent occasional and frequent
economic difficulties over the follow-up were examined.
Further details of the measurement of economic difficul-
ties can be found elsewhere (5, 26).

Health functioning

Physical and mental functioning was measured in both
cohorts using identical Short Form 36 (SF-36) ques-
tionnaires at baseline and follow-up (13, 14, 34). The
Finnish version was a translation (35). The SF-36 com-
prises 36 items and 8 subscales from which physical
and mental component summary scores were calculated.
Subscales indicate physical functioning, role limitations
due to poor physical health, bodily pain, general health
perceptions, vitality, social functioning, role limitations
due to emotional problems, and mental health. The com-
ponent summary scores range from 0—-100 with higher
scores indicating better physical and mental functioning.

In this study, the scores were dichotomized to indi-
cate poor physical and mental functioning using the low-
est quartile as a cut-off point at baseline and follow-up.
Similar procedures have been applied in previous studies
(8, 28, 36, 37). Separate cut-off points were calculated
for women and men in both cohorts at baseline and
follow-up. Physical and mental component summaries
were used, and their reliability has been shown to be
higher than that of the separate subscales (13). Further-
more, the SF-36 questionnaire has been shown to have
good psychometric properties, overall high internal
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consistency and construct validity as well as high test-
retest reliability (12, 14).

Covariates

Sex, age, childhood economic difficulties, baseline and
follow-up income, employment status at follow-up, and
baseline health functioning were included as covariates.
Childhood economic difficulties were measured by a
question asking whether there had been any serious
financial difficulties in the family before the respondents
turned 16 years. Household income was self-reported at
baseline and follow-up and comprised all income after
taxes, including any welfare benefits and other sources
of income. In the Finnish cohort, time reference was an
average month, while in the British cohort it was the
previous 12 months. We weighted the income by the
number of children and adults living in the household
(38). Finally, weighted household disposable income
was divided into quartiles using separate cut-off points
for women and men. Employment status at follow-up
was measured comparing those continuously employed
to those who had retired or left the labor market over
the follow-up.

Statistical analysis

We used logistic regression analysis to examine the
associations between changes in economic difficulties
and poor physical and mental functioning. Associations
are expressed as odds ratios (OR) and their 95% confi-
dence intervals (95% CI). Interactions between sex and
health functioning were tested but not found, suggesting
that the associations were similar for women and men.
Thus, all analyses were conducted in pooled data. Analy-
ses were initially adjusted for age and sex (model 0)
and then additionally adjusted for childhood economic
difficulties (model 1), baseline and follow-up income
(model 2), employment status at follow-up (model 3)
and then all these covariates together (model 4). Model 5
was a full model adjusted for baseline health functioning
in addition to all the covariates in model 4. In addition,
similar models were fitted using linear regression and
continuous scores for health functioning as outcomes.
We used multiple imputation to control for missing
values. The analysis was carried out with the areglm-
pute function in the Hmisc package for R software (R
Foundation for Statistical Computing, Vienna, Austria).
Multiple imputation was based on additive regression,
bootstrapping, and predictive mean matching (39). Ten
imputed datasets were created, assuming that items were
missing at random (39). These estimates were obtained
by averaging across the results from each of these ten
datasets using Rubin’s rules. Complete case analyses
were also carried out and these produced similar results

Scand J Work Environ Health 2013, vol 39, no 5 923
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(data not shown). To avoid redundant loss of data and
potential selection, we preferred to retain all participants
and examine associations using the imputed data. Com-
plete case and other sensitivity analyses were carried
out with the SAS statistical program, version 9.2 (SAS
Institute, Cary, NC, USA) as well as the R software.

Results

Half of the participants reported no economic difficulties
at either time point (table 1). Decreasing economic dif-
ficulties were more prevalent than increasing ones in both
cohorts. However, 18% reported increasing economic
difficulties in the Finnish cohort compared with 12% in
the British cohort, while an additional 9% of the Finnish
participants and 6% of the British participants had per-
sistent frequent economic difficulties.

In the Finnish cohort, 36% of those with persis-
tent frequent economic difficulties and 27% of those
with increasing economic difficulties reported poor
physical functioning, compared to 20% of those with
no economic difficulties (table 2). The corresponding
figures for the British cohort were 39%, 36%, and 21%,
respectively. Prevalence of poor physical functioning
at follow-up was 25% among those with decreasing
economic difficulties in the Finnish and British cohorts.

Of those with persistent frequent economic dif-
ficulties in the Finnish and the British cohorts, 43%
reported poor mental functioning at follow-up (table
3). Poor mental functioning was also prevalent among
those with increasing economic difficulties (31% in both
cohorts). In both cohorts, the prevalence of poor mental
functioning at follow-up was 19% among those with no
economic difficulties and 24% and 28% among those
with decreasing economic difficulties in the Finnish and
British cohorts, respectively.

Associations between economic difficulties and poor
physical functioning

After adjusting for age and sex, associations were found
between changes in economic difficulties and physical
functioning in both Finnish and British cohorts (table 2).
In the Finnish cohort, persistent occasional (OR 1.34,
95% CI 1.07-1.68) and frequent (OR 2.72,95% CI12.21-
3.35) economic difficulties were associated with poor
physical functioning at follow-up. Those with increasing
(OR 1.69, 95% CI 1.43-2.00) and decreasing (OR 1.48,
95% CI 1.26—1.74) economic difficulties had higher odds
for poor physical functioning at follow-up. Adjustments
for the covariates had mainly minor effects on these
associations. After full adjustment for socioeconomic
factors and baseline physical functioning, the associations
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Table 1. Economic difficulties at baseline and follow-up in
the Finnish Helsinki Health (N=6328) and British Whitehall Il
(N=4350) studies.

Helsinki Health ~ Whitehall 11
Study 2 Study®

N % N %

Current economic difficulties

No change (none-none) 2640 42 2141 49
No change (occasional-occasional) 589 9 369 8
No change (frequent-frequent) 584 9 272 6
Decrease 1392 22 1053 24
Increase 1123 18 516 12

2 Baseline (2000-2002) and follow-up (2007), participants working at
baseline and all participants at follow-up.

b Baseline (phase 5, 1997-1999) and follow-up (phase 7, 2003-2004),
participants working at baseline and all participants at follow-up.

were somewhat attenuated but persistent frequent and
increasing and decreasing economic difficulties remained
associated with poor physical functioning at follow-up.
The patterns of associations were similar in the British
cohort (table 2). As in the Finnish cohort, after adjustment
for age and sex, persistent frequent (OR 2.54, 95% CI
1.94-3.32), increasing (OR 2.10, 95% CI 1.69-2.61) and
decreasing (OR 1.30, 95% CI 1.08-1.56) economic dif-
ficulties were associated with poor physical functioning
at follow-up. Again, adjustments for the covariates mainly
had minor effects on these associations. Thus, persistent
frequent and increasing economic difficulties remained
associated with poor physical functioning, while the
associations for persistent occasional and decreasing
economic difficulties were attenuated and disappeared.

Associations between economic difficulties and poor
mental functioning

As with physical functioning, associations were found
between changes in economic difficulties and poor
mental functioning at follow-up in both Finnish and
British cohorts (table 3). In the Finnish cohort, persis-
tent occasional (OR 1.31, 95% CI 1.06-1.63), frequent
(OR 3.21, 95% CI 2.64-3.90), increasing (OR 1.93,
95% CI 1.64-2.27), and decreasing (OR 1.36, 95% CI
1.16-1.60) economic difficulties were associated with
poor mental functioning at follow-up. After adjustment
for socioeconomic factors and baseline mental func-
tioning, the associations again remained for increasing
and persistent frequent economic difficulties, but were
somewhat attenuated and disappeared for persistent
occasional and decreasing economic difficulties.

In the British cohort (table 3), associations between
changes in economic difficulties and mental health func-
tioning were, again, very similar to the Finnish cohort
and to physical functioning. Persistent occasional (OR
1.72, 95% CI 1.33-2.22), frequent (OR 3.15, 95% CI
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Table 2. Associations between economic difficulties at baseline and follow-up and poor physical functioning at follow-up. [OR=0dds

ratios; 95% Cl=95% confidence intervals]

Poor Model 0: Model 1: Model 2: Model 3: Model 4: Model 5:
physical  Adjusted for Model 0 + Model 0 + Model 0 + Models 0-3 Model 4 +
function-  sex and age childhood baselineand  employment status baseline poor
ing at economic follow-up income physical
follow-up difficulties functioning
% OR  95%Cl OR 95% Cl OR  95%Cl OR 95% Cl OR  95%ClI OR 95%Cl

Helsinki Health Study (N=6328)

Current economic difficulties

No change (none-none) 20  1.00 1.00 1.00 1.00 1.00 1.00

No change 23 134 1.07-168 131 1.04-1.64 124 099-1.56 1.39 1.11-1.75 127 1.01-1.61 122 0.95-1.56

(occasional—occasional)

No change 36 272 221335 255 2.07-3.14 228 1.82-2.85 273 2.22-3.37 227 1.81-2.84 2.06 1.61-2.63

(frequent-frequent)

Decrease 25 148 1.26-1.74 143 122-168 1.39 1.18-1.64 153 1.30-1.80 1.40 1.18-1.66 1.36 1.14-1.63

Increase 27 169 1.43-2.00 165 140-1.96 153 129-1.82 1.71 1.44-2.02 156 1.31-1.86 1.47 1.22-1.77

Whitehall 1l Study (N=4350)

Current economic difficulties

No change (none-none) 21 1.00 1.00 1.00 1.00 1.00

No change 25 125 0.95-1.64 123 0.94-1.61 0.88-1.53 1.25 0.95-1.64 1.15 0.87-1.51 1.02 0.75-1.37

(occasional-occasional)

No change 39 254 1.94-332 246 1.88-323 224 1.70-2.97 255 1.95-3.34 219 1.65-290 1.86 1.36-2.54

(Frequent—frequent)

Decrease 25 130 1.08-156 129 1.08-1.55 1.23 1.03-1.48 131 1.09-157 123 1.02-1.48 1.16 0.95-1.41

Increase 36 210 1.69-2.61 209 1.68-259 192 154-2.40 210 1.69-2.61 191 1.53-2.39 1.83 1.43-2.32

2.41-4.12), increasing (OR 1.96, 95% CI 1.56-2.45)
and decreasing (OR 1.61, 95% CI 1.34-1.93) economic
difficulties were associated with worse mental health
functioning. All these associations remained after adjust-
ment for all the covariates.

Sensitivity analysis

We conducted several sensitivity analyses to confirm
our findings. First, reverse causality was examined. We
examined whether changes in physical and mental health
functioning were associated with changes in economic
difficulties. Thus economic difficulties at follow-up was
used as an outcome while adjusting for baseline economic
difficulties. In the Finnish cohort, persistently poor and
an improvement or deterioration in physical and mental
functioning were associated with changes in economic
difficulties at follow-up, after adjusting for baseline eco-
nomic difficulties and all covariates (OR range 1.3-2.2).
The strongest associations were found for persistently
poor health functioning. In the British cohort, only per-
sistently poor health functioning remained associated with
changes in economic difficulties at follow-up. Second, we
examined physical and mental health functioning using
SF-36 component sum scores. The associations remained
broadly similar, as increasing and persistent economic
difficulties were associated with a higher decrease in the
physical and mental sum scores compared to the change
in score of those with no economic difficulties at either
point in time. These associations remained after full

adjustment. Third, to confirm that the associations are not
sensitive to the selected cut-off point (the lowest quartile),
we also used the lower third as a cut-off point to exam-
ine poor health functioning. Again, all the associations
remained. Fourth, to confirm whether the effects of physi-
cal health remain after controlling for mental health and
vice versa, we simultaneously adjusted for both physical
and mental health functioning. This had negligible effects
on the reported associations. Fifth, associations observed
for the combined measure of economic difficulties were
similar when the two items (ie, difficulties affording
adequate food and clothes and paying bills) were analyzed
separately (data not shown). Finally, the results remained
essentially unchanged when those reporting poor func-
tioning at baseline were excluded (data not shown).

Discussion
Main findings

In this longitudinal study of middle-aged occupational
cohorts in Finland and the UK, both persistent and
increasing economic difficulties were associated with
poor physical and mental health functioning at follow-
up. These associations remained after adjustment for
a range of covariates, including baseline functioning,
childhood economic difficulties, baseline and follow-up
income, and employment status. Those with decreasing
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Table 3. Associations between economic difficulties at baseline and follow-up and poor mental functioning at follow-up. [OR=0dds ratios;

95% Cl=95% confidence intervals]

Poor Model 0: Model 1: Model 2: Model 3: Model 4: Model 5:
mental  Adjusted for Model 0 + Model 0 + Model 0 + Models 0-3 Model 4 +
function-  sex and age childhood baselineand  employment status baseline poor
ing at economic follow-up income mental
follow-up difficulties functioning
% OR  95%ClI OR  95%Cl OR  95%ClI OR  95%Cl OR  95%Cl OR  95%Cl

Helsinki Health Study (N=6328)

Current economic difficulties

No change (none-none) 19 1.00 1.00 1.00 1.00 1.00

No change 24 131 1.06-1.63 1.27 1.02-1.58 1.27 1.02-1.59 1.33 1.07-1.65 1.01-1.57 1.18 0.93-1.49

(occasional-occasional)

No change 43 321 2.64-3.90 297 244-363 293 237-3.63 3.20 2.63-3.90 2.79 2.25-3.46 215 1.71-2.71

(frequent-frequent)

Decrease 24 136 1.16-160 1.30 1.10-1.53 1.33 1.13-1.57 137 1.17-161 129 1.10-1.53 1.13 0.95-1.35

Increase 31 193 1.64-227 1.88 1.60-2.21 1.83 1.54-2.16 193 1.64-2.27 1.81 1.53-2.14 1.73 1.45-2.07

Whitehall 1l Study (N=4350)

Current economic difficulties

No change (none-none) 19 1.00 1.00 1.00 1.00 1.00 1.00

No change 29 172 133222 170 1.31-219 172 133-2.22 1.72 133222 169 1.30-2.18 159 1.20-2.10

(occasional-occasional)

No change 43 315 241-412 3.05 233-399 310 2.34-410 3.14 240-411 298 225-3.95 245 1.79-3.34

(frequent-frequent)

Decrease 28 1.61 1.34-193 160 1.33-1.91 1.60 1.33-1.93 1.34-1.92 1.32-1.91 145 1.18-1.77

Increase 31 1.96 1.56-2.45 1.94 1.55-243 1.94 1.54-2.44 1.56-2.45 1.52-2.41 1.81 1.41-2.32

economic difficulties also tended to have poorer func-
tioning compared to those with no economic difficulties
at either point in time.

Interpretation

This study provided novel evidence showing that
changes in the economic difficulties faced by an indi-
vidual, in particular increasing and persistent economic
difficulties are risk factors for both poor physical and
mental health functioning. The fact that these associa-
tions were replicated in occupational cohorts from two
national contexts, were similar among both women and
men, and survived all adjustments, highlights the robust-
ness of our findings. Furthermore, as the adjustment for
other socioeconomic factors did not remove or even
attenuate the associations, this confirms that economic
difficulties are unlikely to be just a proxy for income
level or changes in income and employment status.
In other words, the lack of attenuation produced by
adjustment for baseline and follow-up income shows the
importance of economic difficulties as risk factors for
physical and mental health functioning across the socio-
economic spectrum separate from changes in income
level. This confirms earlier studies showing that the
associations of economic difficulties with other health-
related outcomes remained after considering multiple
socioeconomic circumstances (5, 9, 25).

Previous evidence on changes in economic difficul-
ties and health functioning is lacking. However, a study
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focused on economic hardship measured in repeated
surveys included questions such as the need to borrow
money to pay bills and changing food purchasing behav-
iors to save money (40). Such economic hardship in
early middle-age was associated with depression later in
life. In addition, problems paying debt and experiencing
financial stress have been associated with mental health
problems (21, 22). The present results are also in line
with our earlier studies that have shown the significance
of changes in economic difficulties for poor sleep and
coronary events (5, 25). In addition to adjustment for
socioeconomic circumstances, behavioral and biological
factors made only a minor contribution to the association
between persistent economic difficulties and coronary
events in the earlier study (25).

Although the effects of changes in economic difficul-
ties on health functioning have not been studied, earlier
research has examined income as a measure of economic
situation. Persistent economic hardship as indicated by
low household income has been associated with sub-
sequent poor physical and mental health functioning
(41). Cumulative exposure to low economic resources
studied using register-based data on income and wealth
has recently been shown to lead to sickness absence
(42), indicating poor functioning among employees
(43, 44). Income levels are subject to change, and one
might assume that the observed associations could be
explained by further measures of material circumstances
reflecting long-term economic (dis)advantage. We there-
fore additionally controlled for housing tenure, but this



had negligible effects on the associations. We found
that the associations between economic difficulties and
functioning remained even after adjusting for childhood
economic difficulties, suggesting that early sensitiza-
tion is unlikely to have led to over-reporting of current
economic difficulties.

As self-reported data on both exposures and outcomes
were used, negative affectivity (45) or perceived lack
of control over one’s life are potential sources of bias.
These might contribute to a disposition to over-report
both economic difficulties and poorer health functioning
independent of income level or other examined factors.
It has been suggested that economic difficulties act as a
stressor and might affect health via a decrease in sense
of mastery (46). It is also possible that change in both
economic difficulties and health functioning may be
driven by unmeasured third factors, although adjustment
for the two most likely candidates, income and employ-
ment status, had little effect on the associations observed.
More scrutiny is thus needed to shed light on the reasons
underlying the associations between changes in economic
difficulties and poor physical and mental health shown in
earlier studies (8, 9) as well as the associations with poor
physical and mental functioning in the present study.

Decreasing economic difficulties were also associated
with poorer physical and mental functioning at follow-up.
Although this might appear contrary to expectations, this
group included those with frequent difficulties at base-
line and occasional difficulties at follow-up, and thus a
worse situation at both points in time compared to those
not reporting economic difficulties at either time (the
reference group). Additionally as the change in economic
difficulties may have occurred at any point over the 5-7
year follow-up period, some participants’ circumstances
will have only very recently improved and one would
expect a lag between improved financial circumstances
and improved functioning. The assumption that adverse
events, such as economic difficulties may have long-
lasting or residual effects is in line with earlier prospec-
tive findings on job security in the British cohort (47).
Thus, poorer health at follow-up was observed among
employees whose job was insecure at baseline but secure
at follow-up. However, a study from the USA suggested
the effects of earlier financial hardship on health were
obviated if financial hardships were not perceived later
on (23). Earlier findings from the Finnish cohort showed
a decrease in economic difficulties after full adjustment
to be weakly associated only with long medically certified
sickness absence spells, while associations with shorter
spells were attenuated (26).

Finally, the associations between economic difficul-
ties and functioning were similar in Finland and the UK.
Although there are differences between the two countries
in employment protection and benefits, such differences
are more likely to affect the proportion of people subject

Lallukka et al

to economic difficulties than the association between
economic difficulties and health given that healthcare
provision is universal in both countries. Additionally, as
both Finnish and British participants were white-collar
civil servants, levels of employment protection and ben-
efits were relatively similar in the two cohorts.

Methodological considerations

This study had some limitations. First, data collection in
the Helsinki Health Study largely followed the Whitehall
IT Study procedure, but the Finnish baseline data were
from 20002002, whereas the British baseline data were
from 1985-1988. To have comparable data in terms
of age, time period, and employment status, we used
phase 5 from Whitehall II and included only participants
who were still employed at phase 5. However, the data
remained broadly representative of the target popula-
tion and non-response and attrition are thus unlikely
to have distorted the main findings (33). Additionally,
attrition is unlikely to be a major source of bias when
examining social inequalities in health in these cohorts
(10). Also mortality risk associated with non-response
is similar at baseline and follow-up (48). In the Finnish
data, non-response and attrition analyses suggest that the
data are broadly representative of the target population,
except that men, younger respondents, those in lower
socioeconomic positions, and those with long sickness
absence have been slightly over-represented amongst the
non-responders (32).

Second, we only examined middle-aged women and
men employed at baseline. Thus these results are likely
to be conservative and associations stronger in the gen-
eral population (49).

Third, the measures of economic difficulties and
health functioning were based on self-reports. Conse-
quently, common method variance cannot be ruled out
as an explanation for the findings, although we used a
measure of change as our exposure that considerably
reduces this risk. It has further been shown that per-
ceived economic situation is unlikely to be biased by the
respondent’s own mental health (22). The possibility of
adaptation to straightened circumstances may also have
resulted in some misclassification of economic difficul-
ties at follow-up. It is possible that our observed associa-
tions were stronger than would be the case for objective
measures of personal economy as our measure of eco-
nomic difficulties captures both sufficiency and need.
Although self-reported, the SF-36 has been shown to be
a valid tool to detect changes in health over time (50).

Fourth, the 5-year follow-up period was relatively
long and fluctuations in economic difficulties between
baseline and follow-up cannot be ruled out. There might
also be other time-varying covariates. However, with
regard to factors that might confound the association
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between economic difficulties and health functioning,
family income level and changes in family income and
employment status were assumed to be the most likely
candidates, but the effects of the adjustments were minor.
Additionally, adjusting for family income at baseline and
follow-up partly accounts for other economic changes
such as changes in marital status and living arrangements
because number of adults and children living in the same
household was taken into account in the income variable.

Fifth, causal inferences are not warranted as we
are unable to confirm whether decline in functioning
occurred before or after the change in economic dif-
ficulties over the follow-up. However, earlier studies
suggest that reverse causality is unlikely to explain
the associations substantially, as economic resources
measured by income are stronger predictors of sub-
sequent poor health than vice versa (41, 42, 51). As
reported in our sensitivity analyses, changes in health
functioning were associated with economic difficulties
at follow-up suggesting there is some reverse causality
in the associations. Also earlier evidence suggests that
the associations between debt and mental health are
bidirectional (22). The associations between changes
in physical functioning and economic difficulties were,
nonetheless, weaker and more inconsistent than those
reported. This is in line with an earlier study showing
that material resources are more likely to contribute to
worsening health although health selection into a poorer
material situation was also found (42).

Sixth, use of dichotomous measures might have
resulted in loss of information, as some changes may
have remained undetected due to the use of cut-off
points. However, as reported in our sensitivity analyses,
continuous measures provided similar evidence about
the contribution of economic difficulties to subsequent
changes in health functioning. It should be noted though
that the interpretation of continuous measures is differ-
ent as the dichotomous measures specifically focus on
the poor end of health functioning.

Seventh, adjustment of the association between
economic difficulties and physical or mental function-
ing - for mental or physical functioning, respectively
- had little effect. This is to be expected, as the SF-36
physical and mental component summaries have been
constructed to minimize the correlations between these
two components (13, 34). Although it is possible that
poorer mental health may lead to economic problems
(22), the associations between economic difficulties
and subsequent physical and mental health function-
ing independent of baseline mental health suggest that
economic difficulties remain of significance for health
and that selection is unlikely to account for the associa-
tions. As changes in economic difficulties have also been
associated with subsequent coronary heart disease (25)
and sickness absence (26), this further highlights their
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role as risks factors for both physical and mental health.

Our study also had strengths. First, we were able
to test the associations using comparable prospective
data from two occupational cohorts, which adds to the
external validity and generalizability of the results.
The exposures and the outcomes were identical in both
cohorts. Second, similar covariates were available. Most
importantly, baseline and follow-up income and employ-
ment status were available for both cohorts enabling us
to control for these two major potential confounders.
Third, the SF-36 was available at baseline and follow-
up in both cohorts, enabling us to examine associations
between economic difficulties and both physical and
mental health functioning. Finally, the ability to adjust
for health functioning at baseline strengthened the evi-
dence that economic difficulties precede poor health
functioning.

Concluding remarks

Both persisting and increasing economic difficulties
were associated with a decline in physical and mental
health functioning among late middle-age employees
from the UK and Finland. As the associations remained
robust to changes in income and employment status as
well as baseline health, this study highlights the need to
consider economic difficulties when tackling inequali-
ties in health and their changes over time.
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