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Anxiety by Availability of Emergency Cash Reserves: Findings
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ABSTRACT

Objective: 1) to describe the extent that experience of economic distress is associated with incidence of anxiety, and;
2) modification of the mentioned association by availability of emergency cash reserves.

Material and Methods: We conducted a longitudinal study using two phone-based surveys in the general population
of Thailand in April and May, 2021. We analyzed data using descriptive statistics and log-binomial regression analyses.
Results: There were 1135 persons who met the inclusion criteria and participated in both surveys (non-participation
at baseline=31.7%; loss-to-follow-up=420/1555=14.4%). The association between economic distress and anxiety was
stronger among participants with no emergency cash reserves (Adjusted RR=2.05, 95% CI=0.86, 4.90) and more
moderate among participants with emergency cash reserves (Adjusted RR=1.70, 95% CI=0.31, 9.43).

Conclusion: The study results appeared to support our hypothesis despite lack of statistical significance. However, the

lack of adjustment for other predictors of anxiety, and the lack of ability to generalize to other phases of the COVID-19

pandemic should be considered as caveats in the interpretation of our study findings.
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INTRODUCTION

Anxiety refers to the state of emotion characterized
by an inner state of turmoil and includes feelings of dread,
worry, and fear. Complications from anxiety include physical
health problems (e.g., coronary heart disease), behavioral
health problems (e.g., other mental health disorders,

suicidality, adverse health behaviors), and reduction in

one’s productivity and quality of life'. Identification of factors
associated with anxiety, and factors that help to moderate
these associations, can contribute to improvement in public
health.

The COVID-19 pandemic did not only cause
physical illness and deaths, but also induced the biggest

global economic recession in nearly 100 years®. Disease
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prevention and control measures led to the
closure of businesses, employment losses, and worldwide
economic distress, all of which created an unstable and
unpredictable environment, that could potentially exacerbate
the occurrence of anxiety. This notion was supported by the
observed rise of anxiety-related illnesses worldwide during
the first year of the pandemic®. Studies during the pandemic
showed an association between financial problems and
anxiety’, thus it is possible that experience of broader
economic problems (e.g., inability to pay for mortgage or
rent in addition to loss of income or loss of employment)
was also associated with anxiety during this period.

According to the ABC-X Family Stress Model®, an
adverse event or situation can induce stress (and, effectively,
anxiety), but the level of induced stress depended on other
factors, including availability of resources and perception of
the event or situation. The term “emergency cash reserves”
refers to the availability of cash in small amounts to help
meet unexpected expenses’. Maintenance of emergency
cash reserves, even in small amount, ensures availability
of resource and can potentially help reduce the extent that
economic distress induces anxiety during the COVID-19
pandemic. However, studies on the association between
financial or economic distress and mental health outcomes

were mostly cross-sectional’””

results suggested that
soldiers with higher credit card debts and lower perceived
net worth had lower levels of subjective well-being.
Soldiers with greater perceived financial knowledge and
larger emergency savings accounts had higher levels of
subjective well-being. Results also indicated that automobile
loan debt may play a small role in the subjective well-
being of soldiers. Personal financial managers, financial
planners, counselors, and other military service providers
can use this knowledge to identify those whose subjective
well-being might be or might become impaired by personal
financial distress. (PsycINFO Database Record (c, which
did not allow for assessment of whether the economic
distress event actually preceded the occurrence of mental

health problems. Furthermore, longitudinal studies on

the association between financial or economic distress
and health did not include anxiety as an outcome*™ or
were conducted in a population sub-group instead of the

general population of a country™®

. Based on the Family
Stress Model, we hypothesize that: 1) economic distress is
associated with anxiety, and; 2) the association between
economic distress and anxiety is more moderate among
those with emergency cash reserves, and stronger among
those with no emergency cash reserves.

We previously conducted a cross-sectional study
on the modification of the association between economic
distress and prevalence of anxiety by availability of
emergency cash reserves'’. Among the participants of this
study, we asked for their permission to conduct a follow-
up data collection in approximately 30 days after the first
interview, effectively making the study a prospective cohort
study with relatively short follow-up time and allowing for
measurement of incidence of anxiety at follow-up among
those who screened negative for anxiety at baseline.
Longitudinal analysis of the findings from the follow-up
study can allow for a stronger level of empirical evidence
in support of the findings from the initial cross-sectional
study, and further contribute empirical data to relevant
stakeholders in mental health and economics. The
objectives of this study are: 1) to describe the extent that
experience of economic distress during the COVID-19
pandemic is associated with incidence of anxiety, and; 2) to
describe the extent that the association between experience
of economic distress and anxiety is modified by availability

of emergency cash reserves.

MATERIAL AND METHODS

Study design and setting

This was a longitudinal study which included two
surveys (baseline and follow-up) with approximately one
month of interval period. The surveys were conducted
via telephone in the general population of Thailand. We
commissioned a survey research firm (Research Centre

for Social and Business Development Co., Ltd. (SAB),
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Bangkok, Thailand) to conduct the surveys. The first survey
was conducted during 24-28 April 2021. The second
survey was conducted during 26-29 May 2021 among
the participants who indicated in the first survey that they

wished to participate in the follow-up survey.

Study population and participants

The study population included residents of Thailand
living in 15 provinces who had a cell phone number. The
baseline survey’s primary purpose was to assess alcohol
consumption behavior in the Thai population. For this
purpose, we assumed that 50% of the population were
current drinkers (p-value=0.50). We also assumed 3%
margin of error, the design effect of 1.2, and response
rate of 80% (i.e., that there was a need to recruit 20%
additional participants). Using R with epicalc paokagem, we
obtained the final sample size of 1,537 respondents for
the baseline survey.

For the analyses in this article, which included data
from both surveys, our inclusion criteria were: 1) Age 18
years or older, and; 2) Agreed to participate in the follow-
up survey. Our exclusion criteria were: 1) Having anxiety
at baseline; 2) Being unreachable or refused to participate

when contacted for the follow-up survey.

Measurement of exposure: experience of economic
distress in past 30 days

Our measurement questions for experience of
economic distress within 30 days prior to the survey were
based on a previous study on financial stress and mental
health during the COVID-19 pandemic®, and an earlier
study on the association between financial stress and
smoking'® and relapse among ex-smokers. DESIGN AND
PARTICIPANTS: Data came from the first two waves of
the Household Income and Labour Dynamics in Australia
(HILDA. We modified the questions to suit the context
of Thailand (e.g., removing the term “heating” from the
question on inability to pay for utilities) and translated the

questions to the Thai language.
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Measurement of outcome: anxiety

We measured anxiety in the surveys with the Thai
version of the GAD-7 questionnaire’”, which was directly
translated from the English-language version. In both
baseline and follow-up survey, we considered participants
who had the GAD-7 score of 10 points or higher as having
anxiety. The cut-off point allows for 68% sensitivity and
88% specificity in screening for ‘any anxiety disorder.
However, as the diagnosis of anxiety disorders required a
thorough assessment of the extent that anxiety affected
daily lives and functions, which was not possible in the
context of a phone-based interview, we decided to refer
to the participants with GAD-7 score above the cut-off
point in the broad sense of having “anxiety”, and those

with score below the cut-off point as having “no anxiety”.

Measurement of effect modifier: availability of
emergency savings

We adapted a question from a survey of the United
States Federal Reserve on how US household members
would cover an emergency expense of approximately 400
US dollars'®, with adjustment for purchasing power based
on the ratio between Thailand’s GDP (PPP) per capita and

2021 \We referred to the amount

GDP (nominal) per capita
of 5,000 Thai Bahts (approximately 150 US Dollars) in our
survey question, and directly translated both the question
format and the answer choices, allowing for multiple-item
responses. We also added the terms “within one week” to
the question, with the intention to create a timeline to meet
the expense and more closely mimic real-world scenarios.
We considered participants who answered that they would
cover the expense with cash or cash equivalent who did
not report the intention to use credit cards, bank loans,
payday loans, lines of credit, or selling/pawning personal
possession to be those with available emergency cash

reserves. We treated those who refused to answer as

having missing data.
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Measurement of characteristics of the study
participants

We measured the characteristics of the study
participants, including age, sex, marital status, education,
occupation, and income, using routine measurement

questions used by SAB.

Study instruments

Our study instrument was a structured phone-based
interview questionnaire, which was based on a template
routinely used by SAB and subjected to our further
modifications to add the study variables. The developed
instrument was pilot-tested by SAB enumerators among
randomly selected potential participants, and SAB staff made
further modifications in collaboration with the investigators
based on the feedback obtained during pilot-tests. The
final version of the questionnaire required approximately

5-10 minutes to administer to each participant.

Participant recruitment and data collection

The SAB survey team had a list of mobile phone
users and their phone numbers in their possession, from
which the potential participants in the study were randomly
selected. The SAB management team assigned a minimum
target number of respondents in each province to each
data collection team, who then used a software package
to assist in completing the interview questionnaire with

auto-checks for data inconsistencies and potential errors.

Data management and analysis

SAB assigned supervisors to data collection teams,
whose responsibility was to perform validation assessments
during data collection and data entry. We performed
descriptive statistical analyses using primarily frequencies
and percentages. We grouped those who finished junior
high school or below (i.e., those who finished Matthayom
3 or Grade 9, or below) to increase statistical power.
We also grouped those who reported having finished

vocational education with those who finished senior high

school (i.e., Matthayom 6 or Grade 12), and those who
finished an associate’s degree with those who finished the
higher vocational diploma, as both of these required the
same length of formal education (12 years and 14 years,
respectively). Similarly, we grouped similar occupations into
the same categories.

We assessed the association between experience
of economic distress and anxiety using univariate and
multivariate log-binomial regression analyses. We
designated demographic characteristics of the study
participants as covariates in multivariate analyses based
on the protocols of previous studies on similar questions™"
To assess effect modification in the association between
economic distress and anxiety, we stratified the analyses
by the availability of emergency cash reserves (or lack
thereof), assessed the heterogeneity of the Unadjusted
RR using the Breslow-Day Test of Heterogeneity, and
considered the p-value<0.05 to be an indication of potential
effect modification. All regression analyses were conducted
at 95% level of confidence.

We also performed sensitivity analyses to assess
the extent to which non-response and loss-to-follow-up
could have introduced selection bias into our study findings.
For this purpose, we re-analyzed our study data based
on two assumptions: 1) that all those lost to follow-up had
anxiety, and; 2) that all those lost to follow-up did not have
anxiety. Analyses based on each of the assumptions were

conducted separately.

Ethical considerations

SAB routinely conducted public opinion polls on
behalf of public and private sector organizations. Specifically
for the surveys in this study, we drafted a participant
information, age verification question, and verbal informed
consent for the baseline and follow-up surveys for the
SAB data collection team. The patrticipant information script
included the identification of SAB and the investigators’
organization, the title of the study, the approximate length of

interview, the purpose of the study, assessment of whether
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the participant was 18 years of age or older (which was
followed by inclusion or exclusion of the participant), the
ability of the participant to refuse to answer question or stop
the interview at any time, the name and contact information
of SAB’s manager in case of questions regarding the
survey, and a prompt for the participant to ask question
regarding the survey. The participant information script was
followed by the verbal informed consent script for both
the baseline and the follow-up surveys (for those who
consented to the baseline survey). We opted for verbal
informed consent based on practicality in the context
of phone-based interviews. Before conducting baseline
data collection, SAB trained the data collection team on
the survey interview procedures, including the participant
information and verbal consent processes.

SAB sent anonymized study data to the investigators
for analyses and publication of this manuscript. The
investigators have received approval for the analysis of
the anonymized study data as a secondary data analysis
(Human Research Ethic Committee, Faculty of Medicine,
Prince of Songkla University; Approval Number: REC.
62-054-18-1).

RESULTS

At baseline, enumerators at the research firm
telephoned a total of 2277 persons, 1555 of whom
agreed to participate in the baseline survey (non-
participation=722/2277=31.7%). Among baseline survey
participants, 1326 participants were found to be free from
anxiety at baseline and agreed to participate in the follow-
up survey, 1135 of whom could be reached and participated
in the survey (loss-to-follow-up=191/1326=14.4%). The
numbers of potential participants and the exclusion
processes are shown in detail in Figure 1.

The majority of participants were female, married
with child(ren), had a high school education or less, worked
in manual labor or agriculture, and earned 20,000 THB
(approximately 600 USD) per month or less (Table 1).

Three-fifths of participants experienced at least one form

PSU Medical Journal Vol. 4 No. 2 May-Aug 2024

of economic distress within 30 days prior to the survey.
Only one-fifth of the study participants said that they would
cover an emergency expense of 5,000 Thai Baht using
cash without resorting to other measures. Approximately
4 percent of the participants reported incident anxiety at
follow-up.

Assessment of the association between experience
of economic distress in 30 days before the survey and
anxiety showed that those who experienced distress
had a higher incidence of anxiety than those who did
not experience distress, although this association was
not statistically significant after adjusting for covariables
(Adjusted RR=1.81; 95% CI=0.89, 3.65) (Table 2). When
stratified by the availability of emergency cash reserves,
the association was stronger among participants with
no emergency cash reserve than among participants
with emergency cash reserves (Table 3). However, the
Breslow-Day test indicated that the difference was not
statistically significant, and that the difference became
smaller after adjustment for covariables (among participants
with no emergency cash reserves: Adjusted RR=2.05, 95%
CI=0.86, 4.90; among participants with emergency cash
reserves: Adjusted RR=1.70, 95% CI=0.31, 9.43).

Sensitivity analyses suggested that if all of those lost
to follow-up had anxiety, the association between economic
distress and anxiety was not statistically significant
(Adjusted RR=1.27; 95% CI=0.98, 1.64) (Table 4). Assuming
that those lost to follow-up had anxiety, the association
between economic distress and anxiety was statistically
significant (Adjusted RR=2.18; 95% CI=1.09,4.35). When
stratified by availability of emergency cash reserves and
assumed that all of those lost to follow-up had anxiety, the
association between economic distress and anxiety did not
significantly differ between the two strata (Breslow-Day Test
of heterogeneity p-value=0.110). However, when stratified
by availability of emergency cash reserves and assumed
that all of those lost to follow-up did not have anxiety,
the association between economic distress and anxiety

significantly differed between the two strata (Breslow-Day
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Table 1 characteristics of the study participants (n=1,135 participants)

THB=Thai baht
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Persons called (n=2277) ‘
. )

“ Refused to participate (n=369)

v

Agreed to participate in
Baseline study (n=1555)

»  Could not be reached after 3
‘ attempts (n=353)

_ | Refused Follow-Up

v

‘ Agreed to participate in Follow- "

Up study (n=1413)

(n=142)

Had anxiety at

v

Anxiety-free at baseline
(n=1326)
|

baseline (n=87)

Could not be reached or refused to

v

Participated in follow-up study
(n=1135)

Figure 1 Flow chart of study participants

;‘
V‘

participate (n=191)

Table 2 Association between experiences of economic distress during COVID-19 pandemic and incidence of anxiety

(n=1,127 participants)

Economic distress No anxiety (%)

Anxiety (%)

Unadjusted RR (95% CI)  Adjusted RR (95% CI)*

Did not experience distress (n=462)
Experienced distress (n=665)

451 (97.6)
629 (94.6)

1 (2.4)
36 (5.4)

1 (Ref)
2.27 (117, 4.42)

1 (Ref)
1.81 (0.89, 3.65)

RR=relative risk, Cl=confidence interval

*Adjusted for sex, age, marital status, education level, occupation, personal monthly income, and experience of economic distress during

the interim period between baseline and follow-up

Test of heterogeneity p-value=0.020). However, under
both assumptions, the association between experience
of economic distress and anxiety was lower among
participants with emergency cash reserves than among

participants with no emergency cash reserves.

DISCUSSION

In this study, we described the extent that experience
of economic distress was associated with incidence of
anxiety during the COVID-19 pandemic, and the extent
that the mentioned association varied by availability of

emergency cash reserves. Our hypothesis was that having
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emergency cash reserves, even in small amount of 5000
THB (approximately 150 USD or 135 EUR), would act
as a cushion against the supposed effect of economic
distress on health. Although not statistically significant,
our study findings did concur with the study hypothesis:
the association between experience of economic distress
and incidence of anxiety was smaller among participants
with emergency cash reserves than participants without
emergency cash reserves. The findings of this study
contribute to the empirical evidence that is potentially useful

for stakeholders in behavioral health and economics.



A Longitudinal Study on Economic Distress and Anxiety Inel 57519

Table 3 Variation in the association between experience of economic distress during COVID-19 pandemic and inci

dence of anxiety by availability of THB 5,000 in emergency cash reserve (n=1,092 participants)

RR=relative risk, Cl=confidence interval

*Breslow-Day test of homogeneity p-value=0.299; the unadjusted RR in the two strata did not significantly differ from one another
**Adjusted for sex, age, marital status, education level, personal monthly income, and experience of economic distress during the interim
period between baseline and follow-up

Table 4 Sensitivity analyses on the association between experience of economic distress and anxiety, assuming

that those who were lost to follow-up did and did not have anxiety (n=1,316 participants)

RR=relative risk, Cl=confidence interval

*Assuming those lost to follow-up had ANXIETY, Breslow-Day test of homogeneity p-value=0.110; the unadjusted RR in the two strata
did not significantly differ from one another

*Assuming those lost to follow-up did not have ANXIETY, Breslow-Day test of homogeneity p-value=0.020; the unadjusted RR in the two
strata significantly differed from one another

**Adjusted for sex, age, marital status, education level, personal monthly income, and experience of economic distress during the interim
period between baseline and follow-up

Remark: the risk ratios in “the two strata” in this footnote refers to the RR when assumed that all of those who were lost to follow-up had
anxiety, and the RR when assumed that all of those who were lost to follow-up did not have anxiety)
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Although there was considerable non-participation
and loss-to-follow-up among our study participants
(final sample size=1135 of 2277 persons contacted at
baseline=49.8%), the demographics of the participants who
were included in the analyses closely reflected the general
population of Thailand aged 18 years and over with regard
to sex and age distributions™. Sensitivity analyses results
also showed that the associations between economic
distress and anxiety (overall and stratified) were robust
and not affected by loss-to-follow-up. These findings
suggested that non-participation and loss-to-follow-up
might have occurred at random and were unlikely to
introduce selection bias to the study findings.

We assessed the role of having emergency cash
reserves as a potential modifier (moderator) of the effect of
economic distress and anxiety. However, if we were to fully
consider ABC-X Family Stress Model5, financial resources
that can potentially help to moderate the effect of economic
distress may also include availability of health insurance,
social security, and other forms of public welfare23.
Social support, the availability of services and resources
from one’s social circle, can also moderate symptoms of
anxiety”. Future studies should include these variables on
the measurement of available resources.

We found an association between experience of
economic distress and anxiety. The findings of this study
supported a previous longitudinal study with similar follow-
up timeline4, although we incorporated additional indicators
of economic distress” in order to broaden the context of
the stressor. Anxiety is associated with hyperreactivity to
stressors', and the longitudinal study design enabled us
to measure the experience of economic distress among
those who were free from anxiety, then measure anxiety
at follow-up, allowing for a clearer temporal sequence in
the association of interest. However, more than half of our
participants were past their mid-30s, i.e., past the average
age of onset of anxiety'. Thus, the reported anxiety in this

study could be interpreted either as first onset or recurrence
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of anxiety at follow-up among the study participants who
did not report prevalent anxiety at baseline.

Although not statistically significant, our study
findings did seem to support our hypothesis regarding
the role of emergency savings as an effect modifier,
i.e., a moderator. One implication of these findings for
stakeholders in mental health would be to consider
incorporating the identification of those who are vulnerable
to job or income loss and providing information or resources
to help improve adaptability into their routine practice. A
notable example of this would be the Bank of Thailand’s
assistance measures during the COVID-19 pandemic25.
Likewise, stakeholders in family economics should consider
working in collaboration with stakeholders in mental health
to develop measures that can moderate the impact of
economic distress on mental health, which in turn reduces
workers’ productivity'.

Our study data did not include all components of the
ABC-X family stress model proposed by Boss5,26. Thus
the association between economic distress and anxiety
could also have been modified by the locus of control of
each participant, i.e., the perception that the economic
distress was within one’s domain of control (internal locus)
or outside of one’s domain of control (external locus)>?.
However, a previous study found no association between
economic locus of control and prevalent anxiety, depression,
stress and well-being among UK residents'.

Furthermore, the measurement of the availability
of emergency cash reserves in our study could be
subject to social desirability bias, if participants deemed
financial liquidity to be a socially desirable trait, resulting in
misclassification of those without emergency cash reserves
as those with emergency cash reserves. Considering that
those without emergency cash reserves had stronger
association between economic distress and anxiety, if
the misclassification indeed occurred, the difference in

the association between economic distress and anxiety
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would have been even more different than the observed
values, making our study findings conservative. Thus, social
desirability bias with regard to availability of emergency
cash reserves was not a likely threat to the validity of our
study findings.

The strengths of our study were: 1) the longitudinal
study design, which helped to establish the temporal
sequence of the measured variables, and; 2) the use of
random digit dialing of mobile phone users, which helped to
increase the potential generalizability of the study findings to
the base population (general population of Thailand, aged 18
years and older). However, a number of limitations should
be considered in the study findings. Firstly, we designed
the study questionnaire to be brief in order to allow for
phone-based general population surveys, thus we did not
measure other predictors of anxiety, such as family history
of anxiety, personality trait, coping ability, co-morbidities,
and experience of other stressful life events. Future studies
on the association between economic distress and anxiety
should consider measurement of these additional factors to
adjust for their influence. Lastly, our study was conducted
during the second wave of the COVID-19 pandemic in
Thailand in mid-2021, when social distancing measures
were re-introduced after easing of restrictions in late 2020.
The findings of this study may not be generalizable to other

periods or other socioeconomic contexts.

CONCLUSION

Based on data from a longitudinal study with
relatively short follow-up time, we tested the hypothesis
that the association between economic distress and
incident anxiety during the COVID-19 pandemic in the
general population of Thailand was weaker among those
with available emergency cash reserves than among those
without available emergency cash reserves. Our study
findings seemed to support the hypothesis, despite the
lack of statistical significance. However, we did not adjust
for a number of other predictors of anxiety in our analyses,

and the findings of our study may not be generalizable

beyond the context of the second wave of the pandemic,
when social distancing measures were re-introduced.
These caveats should be considered in the interpretation

of our study findings.
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