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Abstract

Background Covid-19 has disrupted the lives of many and resulted in high prevalence rates of mental disorders.
Despite a vast amount of research into the social determinants of mental health during Covid-19, little is known
about whether the results are consistent with the social gradient in mental health. Here we report a systematic review
of studies that investigated how socioeconomic condition (SEC)—a multifaceted construct that measures a per-

son’s socioeconomic standing in society, using indicators such as education and income, predicts emotional health
(depression and anxiety) risk during the pandemic. Furthermore, we examined which classes of SEC indicators would
best predict symptoms of emotional disorders.

Methods Following PRISMA guidelines, we conducted search over six databases, including Scopus, PubMed, etc,
between November 4, 2021 and November 11, 2021 for studies that investigated how SEC indicators predict emo-
tional health risks during Covid-19, after obtaining approval from PROSPERO (ID: CRD42021288508). Using Covidence
as the platform, 362 articles (324 cross-sectional/repeated cross-sectional and 38 longitudinal) were included in this
review according to the eligibility criteria. We categorized SEC indicators into ‘actual versus perceived’and ‘static ver-
sus fluid’ classes to explore their differential effects on emotional health.

Results Out of the 1479 SEC indicators used in these 362 studies, our results showed that 43.68% of the SEC indica-
tors showed ‘expected'results (i.e,, higher SEC predicting better emotional health outcomes); 51.86% reported non-
significant results and 4.46% reported the reverse. Economic concerns (67.16% expected results) and financial strains
(64.16%) emerged as the best predictors while education (26.85%) and living conditions (30.14%) were the worst.

Conclusions This review summarizes how different SEC indicators influenced emotional health risks across 98
countries, with a total of 5,677,007 participants, ranging from high to low-income countries. Our findings showed
that not all SEC indicators were strongly predictive of emotional health risks. In fact, over half of the SEC indicators
studied showed a null effect. We found that perceived and fluid SEC indicators, particularly economic concerns
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and financial strain could best predict depressive and anxiety symptoms. These findings have implications for poli-
cymakers to further understand how different SEC classes affect mental health during a pandemic in order to tackle

associated social issues effectively.

Keywords Socioeconomic conditions, Social determinants, Mental health, Emotional health, Depression, Anxiety

Background

Covid-19, caused by the acute respiratory syndrome cor-
onavirus 2 (SARS-CoV-2), was first discovered in Decem-
ber 2019 in the Wuhan city of China. The World Health
Organization (WHO) first declared the outbreak a Public
Health Emergency of International Concern on January
30, 2020 [1] and, soon after, a pandemic on March 11,
2020 [1]. In addition to collective fear of the virus exac-
erbated by its high infectiousness and growing death
rate, emergence of the Covid-19 pandemic also led to a
worldwide socioeconomic crisis [2, 3]. Many countries
were forced to implement movement restrictions and
instantaneous lockdown measures to contain the virus
and doing so has greatly crippled the global economy [4].
Thus, Covid-19 has emerged as a common stressor to all,
as it affected businesses, trades, and production of goods,
which has consequently affected the income of a large
number of individuals [5].

Covid-19 has been recognized as the worst pandemic
of the century, in terms of scale and infection rate [6],
and has profoundly impacted people’s mental health [7].
Given this, it is of great relevance to consider whether
the social gradient in mental health would continue to
be shown in a crisis of such magnitude. Defined as an
inverse linear relationship between one’s socioeconomic
status and/or conditions and mental health status, the
social gradient in mental health theory posits that an
individuals’ mental health follows a gradient that is in-
line with his or her socioeconomic position in society,
and such a relationship exists along a continuum [8].
Indeed, the relationship between SEC and mental health
has been well-documented (e.g., [9-11]), with stud-
ies reporting moderate-to-strong associations between
socioeconomic standing and subjective well-being and/or
mental health (e.g., [12-15]). However, few have investi-
gated whether specific SEC indicators are more predic-
tive of mental health conditions over others [16].

Social Economic Conditions (SEC) Indicators

SEC has been defined as an umbrella concept that
encompasses both actual (objective) and perceived
(subjective) status of a person or a group in a given
social context [17]. This should include different fac-
ets, such as economic, education, occupation [18],

and subjective self-evaluation [19]: (a) economic here
refers to traditional material metrics, such as income
and assets, which should include both individually- and
family-owned (e.g., household income, family assets
etc.); (b) education typically refers to years of education
attained by an individuals or their parents; (c) occupa-
tion is used to reflect the complexity and the intellec-
tual demands of jobs held [17]; and (d) self-evaluated
SEC, measured using tools such as the MacArthur Scale
of Subjective Social Status (MSS) [19], relies on individ-
uals’ self-assessment of their socioeconomic standing
in the context of their countries or communities.

However, even if SEC is defined as an overarching
concept that includes multiple components, many SEC
indicators (e.g., income, education, occupation etc.) do
not seem to correlate strongly with one another [20].
Using the example provided in Farah [20], a plumber
may not have attained as high an education level as
an adjunct professor, but it is the plumber who could
be earning a much higher income due to the short-
age in this profession. A similar situation can be seen
in traditional business owners who may not be highly
educated, but could be earning much more than the
average population. Thus, it is not surprising that past
surveys have found a correlation of only between 0.2
and 0.7 (generally below 0.5) among SEC measures
such as income, education, and occupation [21, 22].

In relation, studies have suggested that different SEC
indicators are separate, standalone constructs that rep-
resent different dimensions of one’s socioeconomic
position in society [23]. Relevant to our review, differ-
ent SEC indicators exhibit differential effects on our
emotional health. For instance, higher education (typi-
cally viewed as a proxy for good socioeconomic stand-
ing) has been linked to higher depressive symptoms,
while the opposite was shown for income [24]. Hence,
although SEC indicators may overlap, it is valuable for
them to be investigated as separate variables to bet-
ter elucidate their unique effects on emotional health.
To-date, it is equivocal as to whether there is a specific
SEC measure or cluster of measures that best predicts
changes in emotional health, and hence this warrants
further investigation, especially with the unique con-
textual opportunity brought about by Covid-19 as a
natural global stressor.
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Actual versus perceived SEC indicators

The basic tenet of social inequalities of mental health is
the consequences of an uneven distribution of resources
across social domains [25]. The fact that the social gra-
dient in health is so robustly observed for a wide range
of mental and physical health outcomes [26, 27] and has
persisted since the early nineteenth century [28] across
both developing and developed nations [29] suggests that
the ‘fundamental’ cause of health inequalities is due to
SEC disparities [30].

‘Resources, referred to in the theory of fundamen-
tal causes, include tangible material possessions (e.g.,
wealth, income, assets, social capitals), and intangible
ones (e.g., knowledge, power, prestige), which are dispro-
portionately owned by the upper economic classes (e.g.,
[31-34]). More importantly, these resources are deemed
to be ‘flexible” in that individuals can utilize them in “dif-
ferent ways and in different situations” [30 pS29]. For
example, elite individuals have the privilege of choosing
world-class treatment for psychiatric conditions, even if
that means travelling overseas, and moreover high SEC
individuals in positions of power can choose to reduce
their workloads (or change jobs for the matter) if they
feel that their mental health has been compromised by
their work environment. All these privileges and flexibil-
ities endowed by possession of key resources are posited
to be the reason for the existence of the social gradient
in mental health.

However, studies have shown that in addition to the
‘actual’ possession, the ‘perceived’ lack of such SEC
resources could also play a role in the social inequalities
in health [35, 36]. Numerous studies using various form
of perceived SEC indicators, such as financial threat
[37], debt stress [38], and money-management stress [39],
perceived financial strain [40], have reported that such
perceived financial well-being indicators could affect sub-
jective well-being and mental health. More importantly,
recent studies have provided evidence that such financial
well-being indicators could potentially mediate the rela-
tionship between actual SEC indicators and emotional
health [37, 39].

Although actual and perceived SEC indicators are
interrelated, as individuals from low SEC backgrounds
are more likely to have more concerns about their finan-
cial situations [41, 42], there are studies reporting other-
wise. For example, individuals from objectively high-SEC
backgrounds may still perceive themselves as ‘poor’
[43]. Additionally, there are individuals who do not con-
sider themselves poor despite actually being objectively
low in SEC as indicated by traditional income or asset-
based measures [44]. In a study by Wang et al. [45] in
rural China, 29% of households perceived and reported
feeling poor even though they do not meet the objective
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criteria for poverty. Interestingly, a study by Chang et al.
[46] which investigated 1,605 households in Hong Kong,
showed that while only 29.06% of the respondents meet
the criteria as living below the poverty line, more than
50% of them perceived themselves as poor.

Thus, in this review, we investigated how ‘actual’ and
‘perceived’” SEC categories may be differentially associ-
ated with emotional health symptoms in the context of
Covid-19.

Static versus fluid SEC indicators

Aside from objectivity of one’s socioeconomic position,
it may also be important to compare SEC indicators that
are either stagnant or change over time. Past studies have
showed that negative changes to one’s socioeconomic
position could affect mental health [47, 48]. As a matter
fact, the socioeconomic disruptions following disasters,
be it man-made or natural, have been shown to be detri-
mental to mental well-being, as the financial disturbances
would result in stress escalation, leading to various men-
tal health issues, such as depression and anxiety [49].
More importantly, such negative consequences are usu-
ally more prominent in the low SEC population, as they
are likely to lack resources that are needed to cope with
the changes following crisis [49].

However, not all SEC indicators are capable to reflect
such changes. For instance, education and occupation
class are relatively time-invariant and may remain static
even in a global health crisis while variables such as
income are subject to change. More importantly, research
typically compared low and high SEC between individu-
als, but few have explored how individual’s changes in
SEC over time can impact mental well-being [50]. For the
few studies which have investigated how changes in SEC
influence mental health, the results were mixed.

First, Sareen et al. [47] showed that in addition to
having a low income, a decline (i.e., change) in house-
hold income was significantly related to a higher risk of
mood disorders. This was echoed in a systematic review
and meta-analysis by Thomson et al. [48], and in a lon-
gitudinal study by Lorant et al. [50], where short-term
fluid changes to one’s SEC was associated with greater
depression symptoms—although the effects of SEC on
mental health was more apparent between subjects
instead of within. Conversely, another longitudinal
study by Benzeval and Judge [51] in Britain found that
a decline in income had only a minor effect on mental
health. Similarly, Levesque et al. [52] reported a lack of
evidence to support that changes in SEC has any unique
effect on mental health separate from the effects of
static or current SEC.

In this review, we aimed to investigate how differ-
ent measurements of one’s SEC, be it static or fluid,
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are associated with emotional health symptoms
(i.e., depression and anxiety), within the context of
Covid-19.

Current review

We conducted this systematic review with the aim of
answering three pertinent research questions. First, in
light of the socioeconomic disruptions brought about by
the Covid-19 crisis, we sought to investigate how various
classes of SEC indicators were associated with emotional
health symptoms (i.e., anxiety and depression). Secondly,
we aimed to compare SEC indicators to evaluate whether
there were differences in how strongly specific indicators
predicted mental health outcomes. Lastly, we assessed
whether different groups of SEC indicators (static vs
fluid, perceived vs actual) show dissociable effects on
emotional health symptoms.

Materials and method
This article constitutes a systematic review, which follows
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines and statement
[53]. This work has also been registered with PROSPERO
(ID: CRD42021288508).

Article search was conducted over six popular databases
(Scopus, ProQuest, PubMed, PsyInfo, OvidMedline, Web
of Science), from November 4, 2021 after PROSPERO
approved the registration, till November 11, 2021. Five
keywords were used: (a) depression or anxiety; (b) Covid-
19; (c¢) socioeconomic; (d) financial; and (e) economic.
The combination of the keywords used in the searches
was ((depression OR anxiety) AND covid* AND (socio-
economic* OR ses OR financ* OR economic*)). To ensure
that only articles conducted on Covid-19 were retrieved,
we restricted the publication date to be January 1, 2020
and beyond. The search strategy was developed by the
lead author and was used consistently for each database.
All subsequent reviews, extraction and consensus were
jointly decided by the teams comprising eight reviewers
and three assistants. Any disagreements between review
authors were resolved through discussion. We used the
Covidence, a web-based collaboration software platform
that streamlines the production of systematic and other
literature reviews, to assist us in the whole process of the
systematic review. The characteristics of the qualitative
data based on the PICO model are shown in Table 1.

Eligibility criteria

As we are only 20 months into the pandemic at the time
of this review, and in consideration of articles that may
still be in the pipeline of publishing, we have decided to
include, in addition to published articles, preprints as

Page 4 of 49

Table 1 The PICO model

PICO Description

Population All populations and sub-samples

Covid-19 and its consequences, such
as quarantine, lockdown etc

Intervention/Exposure

Comparison The differential effects between various
SEC indicators on emotional health
Outcomes The effect of Covid-19 on the relationship

between SEC and emotional health

long as they fulfil our inclusion criteria, which includes:
(a) depression and/or anxiety must be studied as the
main outcome and measured using validated inven-
tories or scales, such as the Center for Epidemiologic
Studies Depression Scale (CES-D), Patient Health Ques-
tionnaire (PHQ), State-Trait Anxiety Inventory (STAI),
etc.; (b) socioeconomic status and/or conditions must
be studied as a predictor of depression and/or anxiety;
articles using SEC as demographic information were
excluded; (c) only quantitative studies were included;
personal narrative, qualitative, case studies, meta-anal-
yses or review articles were excluded. However, mixed-
method studies were included; (d) only articles published
on or after January 1, 2020 were included to ensure stud-
ies are COVID-19 related; and (e) English version must
have been available.

Screening and data extraction

The review process, including screening and data
extraction, was carried out on Covidence. For each
stage of the screening (title/abstract and full-text
reviews), all studies were carefully reviewed by a team
comprised of eight members, working independently.
Two votes were required for each article to be decided
as included or excluded. In case of any conflict, the
lead author (JKC) was tasked to resolve it. Data extrac-
tion for each article was similarly carried out by any
two members of the team independently. A consensus
was reached between the two reviewers should there
be any conflict.

Quality appraisal

The methodological quality and risk of bias of studies
eligible for review were assessed using the Joanna Briggs
Institute (JBI) critical appraisal tools for cross-sectional
[54] and cohort studies [55]. The tool assesses the trust-
worthiness, relevance, and results of published papers
[54, 55]. The assessment was conducted and verified
independently by any two reviewers. Any disagreements
between reviewers regarding the qualification and anal-
ysis of articles were resolved through discussion.
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Data synthesis and coding

In consideration of the diverse ways SEC were measured
and used in various studies, we have developed a coding
scheme to assist us in data synthesis (Table 2).

In addition, we further categorized the SEC indica-
tors into ‘static/fluid’ and ‘actual/perceived’ categories
depending on how they were measured. ‘Static’ refers to
measurements that assessed SEC at a single time-point
whereas ‘fluid’ measurements assessed the changes in
SEC. Actual’ and ‘perceived’ categorized the measure-
ments in accordance to whether SEC was quantitatively
or subjectively assessed. To clarify our point and inten-
tion, we used an example listed in Table 3 to illustrate.

Thus, all SEC variables used in articles included in
this systematic review were categorized into three lev-
els. Firstly, according to the coding scheme listed in
Table 1. Secondly, they were categorized as static or fluid
according to the measurement method. Lastly, the SEC
variables were further classified as actual or perceived,
depending on how they were assessed. The intention
for the three levels of categorization was to investigate
which method or class of SEC measurements would
yield the best result in predicting emotional health risks
during the pandemic era.

With the classification, we would then assess how each
class of SEC indicators was related to depression and anx-
iety. For each study, if the SEC class was associated with

Table 2 Legend table of the coding scheme for SEC
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depression and/or anxiety in accordance with the theory
of the social gradient in mental health, as per hypothe-
sized (e.g., higher income/education was associated with
lower depression/anxiety), we would count the finding
as ‘Expected. However, if the SEC class was showing the
opposite result (e.g., higher income/education was asso-
ciated with high depression/anxiety), we would count the
finding as ‘Contrasting’ In the case that the SEC was not
associated with depression and/or anxiety significantly,
we would count it as ‘Non-significant’

Results

Search results

Initially, 7295 studies were imported to Covidence. After
removing the duplicate studies (#=3351), the abstracts
of 3944 studies have been screened via Covidence in line
with the defined including/exclusion criteria. Next, 717
studies have been found eligible for the full-text review,
out of which, 355 studies were excluded. The main rea-
sons for exclusion at the full-text review stage were as
follows: (a) socioeconomic conditions have not been
examined as primary predictors; (b) depression or anxi-
ety were not studied as the main outcome variables; (c)
mental health has not been assessed using a validated
scale; (d) not being a quantitative study; (e) duplicate; and
(f) the English version was not available, or the study has
been retracted. Eventually, 362 studies were included in

Variable Description Code
Education Education level; years of education; parents’education etc 1
Income Personal income; household income 2
Occupation/Employment Different categories of jobs; years of working; job loss etc 3
Socioeconomic Status (SES) MacArthur®; census data; composite index etc 4
Living Condition Household and neighbour condition; urban/rural etc 5
Foods/Basic Supplies Food stocks; basic necessities adequacy and sufficiency etc 6
Financial Strain Abilities to pay bills/rental/mortgage; sufficient to retire; financial state; financial wellbeing, etc 7
Economic Concerns Fear of job loss; worry about not having enough money; job/financial security stress; concerns 8
about income/work changes; concerns about the future economic scenario
Savings/Assets Savings; pension; property; land; vehicles, etc 9

@ MacArthur Scale of Subjective Social Status (MSS; Adler et al., 2000)

Table 3 An example of how SEC was further categorized based on measurement methods

Variable Static vs Fluid Actual Perceived
Monthly Income Static a) < $5000 a) Low
b) $5000-$10,000 b) Medium
c)>$10,000 ) High
Fluid Income reduced by 10% ) Reduced a little bit

)
a) a
b) Income reduced by 50% b) Reduced quite a bit
) Income reduced by 80% ) Reduced quite a lot
d) Total loss of income
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the data extraction stage. The details of the search and
selection process are illustrated in the PRISMA diagram
(Fig. 1).

The articles included in this review involved 324 cross-
sectional and repeated cross-sectional studies with 38
longitudinal studies. The total number of participants
sampled in these 362 articles was 5,677,007, including
2,342,848 (41.27%) female and 3,334,159 (58.73%) male.
The countries where these studies were conducted was
summarized in Appendix A [see Supplementary file]. The
characteristics and main outcomes of these articles were
tabulated as Supplementary Material 2 and Table 4.

Quality appraisal findings

Among 324 cross-sectional/repeated cross-sectional
studies included in the review, 242 articles (74.69%)
obtained the maximum score of 8 on JBI criteria for the
cross-sectional study, 67 articles (20.68%) got a score of 7,
and 15 articles (4.63%) scored 6 and below. Of the 38 lon-
gitudinal studies, 24 articles (63.16%) received the maxi-
mum of 11 points on JBI criteria for the cohort study, 5
(13.16%) got 10 points, 3 (7.89%) obtained a score of 9, 6
studies got a score of 8 and below (15.79%). Details of the
quality appraisal were tabulated as Tables 5 and 6.
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The relationship between SEC classes and depression/
anxiety

As nearly all article used multiple SEC variables in their
study, the frequency for each class of SEC used in these
studies was first tabulated. In addition, the relationship
found between each class of SEC with depression and/or
anxiety illustrated in these articles was summarized. The
results were showed in Tables 7, 8, 9 and 10.

Our results showed that not all SEC indicators were
consistently predicting emotional health outcomes dur-
ing the Covid-19 pandemic, with some (e.g., economic
concerns) performing better than others (e.g., educa-
tion). From Table 8, we can see that across 362 stud-
ies with a total of 1479 SEC indicators used, there were
only 646 (43.68%) ‘expected’ (i.e., higher SEC predict-
ing better mental health outcomes) results. Conversely,
there were 767 (51.86%) non-significant and 66 (4.46%)
‘contrasting’ (i.e., higher SEC predicting worse mental
health outcomes) results. Interestingly, this trend was
found in both high income, upper-middle and lower-
middle income countries, with 48.63% of studies in high
income countries, 56.86% in upper-middle and 55.29% in
lower-middle income countries finding non-significant
results. This trend was also found in low-income coun-
tries, with 55.56% of studies in these countries finding

PRISMA Flow Diagram for the Article Identification and Selection Process

Articles identified through databases (n=7295)
Scopus (n=1843)
ProQuest (n=1309)
PubMed (n=1764)
PsyINFO (n=224)
Web of Science (n=1428)
OvidMEDLINE (n=727)

Articles deemed irrelevant

Articles after duplicates
removed (n=3944)

Full text screened for
Articles identified eligibility (n=717)
through references

(n=0)

Articles included in the
qualitative synthesis (n=362)

Fig. 1 PRISMA flow diagram for the article identification and selection process

after title and abstract
screened (n=3227)

Articles rejected (n=355)
Depression or anxiety not
studied as the main outcomes
(n=112)
Socioeconomic conditions
not studied as predictors
(n=146)

No validated scale used for
depression/anxiety (n=54)
Not quantitative study (n=21)
Duplicate (n=15)

No English version/full text
available or article has been
retracted (n=7)
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Table 5 Quality assessments for cross-sectional studies using JBI critical appraisal checklist for cross-sectional studies

ID, First Were the Were the Was the Were Were Were Were the Was
Author criteria for study exposure objective, confounding strategies outcomes appropriate
(Year) inclusion in subjectsand  measured in standard factors to deal with measured in  statistical

the sample the setting avalid and criteria identified? confounding avalid and analysis used?

clearly describedin  reliable way? used for factors reliable way?

defined? detail? measurement stated?

of the
condition?

#6778 Yes Yes Yes Yes Yes Yes Yes Yes
#6255 Yes Yes Yes Yes Yes Yes Yes Yes
#6116 Yes Yes Yes Yes Yes Yes Yes Yes
#5913 Yes Yes Yes Yes Yes Yes Yes Yes
#5493 Yes Yes Yes Yes No No Yes Yes
#5485 Yes Yes Yes Yes Yes Yes Yes Yes
#5401 No Yes Yes Yes Yes Yes Yes Yes
#5398 Yes Yes Yes Yes No No Yes Yes
#5227 Unclear Yes Yes Yes Yes Yes Yes Yes
#5189 Yes Yes Yes Yes Yes Yes Yes Yes
#5104 Yes Yes Yes Yes Yes Yes Yes Yes
#675 No Yes Yes Yes Yes Yes Yes Yes
#677 Unclear Yes Yes Yes Yes Yes Yes Yes
#4928 Yes Yes Yes Yes Yes Yes Yes Yes
#4908 Yes Yes Yes Yes Yes Yes Yes Yes
#4660 Yes Yes Yes Yes Yes Yes Yes Yes
#4501 Yes Yes Yes Yes Unclear Unclear Yes Yes
#3940 Yes Yes Yes Yes No No Yes Yes
#1166 Yes Yes Yes Yes Yes Yes Yes Yes
#3883 Yes Yes Yes Yes Yes Yes Yes Yes
#3555 Yes Yes Yes Yes Yes Yes Yes Yes
#3536 No Yes Yes Yes Yes Yes Yes Yes
#3531 Yes Yes Yes Yes Yes Yes Yes Yes
#3451 Yes Yes Yes Yes Yes Yes Yes Yes
#3366 Yes Yes Yes Yes Yes Yes Yes Yes
#3309 Yes Yes Yes Yes Yes Yes Yes Yes
#3284 Yes Yes Yes Unclear Yes Yes Yes Yes
#3272 Yes Yes Yes Yes Yes Yes Yes Yes
#3266 Yes Yes Yes Yes Yes Yes Yes Yes
#3238 Yes No Yes Yes Yes Yes Yes Yes
#3171 Yes Yes Yes Yes Yes Yes Yes Yes
#3059 Yes Yes Yes Yes Yes Yes Yes Yes
#3051 Yes Yes Yes Yes Yes Yes Yes Yes
#3039 Yes Yes Yes Yes Yes Yes Yes Yes
#3035 Yes Yes Yes Yes Yes Yes Yes Yes
#2944 Yes Yes Yes Yes Yes Yes Yes Yes
#2837 Yes Yes Yes Unclear Yes Yes Yes Yes
#2821 Yes Yes Yes Yes Yes Yes Yes Yes
#2800 Yes Yes Yes Yes Yes Yes Yes Yes
#2795 Yes Yes Yes Yes Yes Yes Yes Yes
#684 Yes Yes Yes Yes Yes Yes Yes Yes
#2792 Yes Yes Yes Yes Yes Yes Yes Yes
#2783 Yes Yes Yes Yes Yes Yes Yes Yes

#2780 Yes Yes Yes Yes Yes Yes Yes Yes
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Table 5 (continued)

ID, First Were the Were the Was the Were Were Were Were the Was
Author criteria for study exposure objective, confounding strategies outcomes appropriate
(Year) inclusion in subjectsand  measured in standard factors to deal with measured in  statistical

the sample the setting avalid and criteria identified? confounding avalid and analysis used?

clearly describedin  reliable way? used for factors reliable way?

defined? detail? measurement stated?

of the
condition?

#2625 Yes Yes Yes Yes Yes Yes Yes Yes
#2593 Yes Yes Yes Yes Yes Yes Yes Yes
#2590 Yes Yes Yes Yes Yes Yes Yes Yes
#2468 Yes Yes Yes Yes Yes Yes Yes Yes
#2325 Yes Yes Yes Yes Yes Yes Yes Yes
#2324 Yes Yes Yes Yes Yes Yes Yes Yes
#2289 Yes Yes Yes Yes Yes Yes Yes Yes
#2088 Yes Yes Unclear Yes Yes Yes Yes Yes
#2045 Yes Yes Yes Yes Yes Yes Yes Yes
#1676 Yes Yes Yes Yes Yes Yes Yes Yes
#1626 Yes Yes Yes Yes Yes Yes Yes Yes
#1462 Yes Yes Unclear Yes Yes Yes Yes Yes
#1473 Unclear Yes Yes Yes Yes Yes Yes Yes
#1447 Yes Unclear Yes Yes Yes Yes Yes Yes
#2627 Yes Yes No Yes Yes Yes Yes Yes
#1454 Yes Yes Yes Yes Yes Yes Yes Yes
#2742 Yes Yes Yes Yes Yes No Yes Yes
#1389 Yes Yes Yes Yes Yes Yes Yes Yes
#812 Yes Yes Yes Yes Yes Yes Yes Yes
#1387 Yes Yes Yes Yes Yes Yes Yes Yes
#1359 Yes Yes Yes Yes Yes Yes Yes Yes
#1345 Yes Yes Yes Yes Yes Yes Yes Yes
#1339 Yes Yes Yes Yes Yes Yes Yes Yes
#1284 Yes Yes Yes Yes Yes Yes Yes Yes
#1251 Yes Yes Yes Yes Yes Yes Yes Yes
#1226 Yes Yes Yes Yes Yes Yes Yes Yes
#1080 Yes Yes Yes Yes Yes Yes Yes Yes
#1077 Yes Yes Yes Yes Yes Yes Yes Yes
#1023 Yes Yes Yes Yes Yes Yes Yes Yes
#993 Yes Yes Yes Yes Yes Yes Yes Yes
#989 Yes Yes Yes Yes Yes Yes Yes Yes
#986 Yes Yes Yes Yes Yes Yes Yes Yes
#909 Yes Yes Yes Yes Yes Yes Yes Yes
#1059 Yes Yes Yes Yes Yes Yes Yes Yes
#1074 Yes Yes Yes Yes Yes Yes Yes Yes
#1065 No Yes Yes Yes Yes Yes Yes Yes
#3807 Yes Yes Yes Yes Yes Yes Yes Yes
#1020 Unclear Yes Yes Yes Yes Yes Yes Yes
#725 Yes Yes Yes Yes Yes Yes Yes Yes
#3831 Yes Yes Yes Yes Yes Yes Yes Yes
#688 Yes Yes Yes Yes Yes Yes Yes Yes
#676 Yes Yes Yes Yes Yes Yes Yes Yes
#661 Yes Yes Yes Yes Yes Yes Yes Yes

#633 Yes Yes Yes Yes Yes Yes Yes Yes
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Table 5 (continued)

ID, First Were the Were the Was the Were Were Were Were the Was
Author criteria for study exposure objective, confounding strategies outcomes appropriate
(Year) inclusion in subjectsand  measured in standard factors to deal with measured in  statistical

the sample the setting avalid and criteria identified? confounding avalid and analysis used?

clearly describedin  reliable way? used for factors reliable way?

defined? detail? measurement stated?

of the
condition?

#613 Yes Yes Yes Yes Yes Yes Yes Yes
#601 Yes Yes Yes Yes Yes Yes Yes Yes
#593 Yes Yes Yes Yes Yes Yes Yes Yes
#581 Yes Yes Yes Yes Yes Yes Yes Yes
#548 Yes Yes Yes Yes Yes Yes Yes Yes
#536 Yes Yes Yes Yes Yes Yes Yes Yes
#534 Yes Yes Yes Yes Yes Yes Yes Yes
#512 Yes Yes Yes Yes Yes Yes Yes Yes
#507 Unclear Yes Yes Yes Yes Yes Yes Yes
#503 Yes Yes Yes Yes Yes Yes Yes Yes
#501 Yes Yes Yes Yes Yes Yes Yes Yes
#499 Yes Yes Yes Yes Yes Yes Yes Yes
#497 Yes Yes Yes Yes Yes Yes Yes Yes
#477 Yes Yes Unclear Yes Yes Yes Yes Yes
#462 Yes Yes Yes Yes Yes Yes Yes Yes
#407 Yes Yes Yes Yes Yes Yes Yes Yes
#396 Yes Yes Yes Yes Yes Yes Yes Yes
#381 Yes Yes Yes Yes Yes Yes Yes Yes
#365 Yes Yes Yes Yes Yes Yes Yes Yes
#349 Yes Yes Yes Yes Yes Yes Yes Yes
#348 Unclear Yes Yes Yes Yes Yes Yes Yes
#296 Yes Yes Yes Yes Yes Yes Yes Yes
#256 Yes Yes Unclear Yes Yes Yes Yes Yes
#224 Yes Yes Yes Yes Yes Yes Yes Yes
#204 Yes Yes Yes Yes Yes Yes Yes Yes
#180 Yes Yes Yes Yes Yes Yes Yes Yes
#177 Yes Yes Yes Yes Yes Yes Yes Yes
#172 Yes Yes Yes Yes Yes Unclear Yes Yes
#171 Yes Yes Yes Yes Yes Yes Yes Yes
#140 Yes Yes Unclear Yes Yes Yes Yes Yes
#139 Yes Yes Yes Yes Yes Yes Yes Yes
#137 Yes Yes Unclear Yes Yes Yes Yes Yes
#133 Yes Yes Yes Yes Yes Yes Yes Yes
#126 Yes Yes Yes Yes Yes Yes Yes Yes
#87 Yes Yes Yes Yes Yes Yes Yes Yes
#85 Yes Yes Yes Yes Yes Yes Yes Yes
#65 Yes Yes Yes Yes Yes Yes Yes Yes
#50 Yes Yes Yes Yes No No Yes Yes
#28 Yes Yes Yes Yes Yes Yes Yes Yes
#14 Yes Yes Yes Yes Yes Yes Yes Yes
#7 Yes Yes Yes Yes Yes Yes Yes Yes
#2312 Yes Yes Yes Yes Yes Yes Yes Yes
#3009 Yes Yes Yes Yes No No Yes Yes

#572 Yes Yes Yes Yes Yes Yes Yes Yes
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Table 5 (continued)

ID, First Were the Were the Was the Were Were Were Were the Was
Author criteria for study exposure objective, confounding strategies outcomes appropriate
(Year) inclusion in subjectsand  measured in standard factors to deal with measured in  statistical

the sample the setting avalid and criteria identified? confounding avalid and analysis used?

clearly describedin  reliable way? used for factors reliable way?

defined? detail? measurement stated?

of the
condition?

#3004 Yes Yes Yes Yes Yes Yes Yes Yes
#492 Yes Yes Yes Yes No No Yes Yes
#439 Yes Yes Unclear Yes Yes Yes Yes Yes
#2992 Yes Yes Yes Yes Yes Yes Yes Yes
#2879 Yes Unclear Yes Yes Yes Yes Yes Yes
#2563 Yes Yes Yes Yes No Yes Yes Yes
#1205 Unclear Yes Yes Yes Yes Yes Yes Yes
#2578 Yes Yes Yes Yes Yes Yes Yes Yes
#2910 Yes Yes Yes Yes Yes Yes Yes Yes
#76 Yes Yes Yes Yes Yes Yes Yes Yes
#1189 Yes Yes No Yes Yes Yes Yes Yes
#347 Yes Yes Yes Yes Yes Yes Yes Yes
#97 Yes Yes Yes Yes Yes Yes Yes Yes
#940 Yes Yes Yes Yes Yes Yes Yes Yes
#636 No Yes Yes Yes Yes Yes Yes Yes
#2123 Yes Yes Yes Yes No No Yes Unclear
#637 Yes Yes Yes Yes Yes Yes Yes Yes
#1239 Yes Yes Yes Yes Yes Yes Yes Yes
#1293 Unclear Yes Yes Yes Yes Yes Yes Yes
#0622 Yes Yes Yes Yes Yes Yes Yes Yes
#3212 Yes Yes Yes Yes Yes Yes Yes Yes
#723 Yes Yes Yes Yes Yes Yes Yes Yes
#1213 Yes Yes Yes Yes Yes Yes Yes Yes
#3061 Yes Yes Unclear Yes Yes Yes Yes Yes
#3242 Yes Yes Yes Yes Yes Yes Yes Yes
#390 Yes Yes Yes Yes Yes Yes Yes Yes
#630 Yes Yes Yes Yes Yes Yes Yes Yes
#4762 Yes Yes Yes Yes Yes Yes Yes Yes
#2815 Yes Yes Yes Yes Yes Yes Yes Yes
#0629 Yes Yes Yes Yes Yes Yes Yes Yes
#57 Yes Yes Unclear Yes Yes Yes Yes Yes
#2936 Yes Unclear Yes Yes Yes Yes Yes Yes
#93 Yes Yes Unclear Yes Yes Yes Yes Yes
#417 Yes Yes Yes Yes Yes Yes Yes Yes
#376 Unclear Yes Yes Yes Yes Yes Yes Yes
#340 Unclear Yes Yes Yes Yes Yes Yes Yes
#246 Yes Yes Yes Yes Yes Yes Yes Yes
#556 Yes Yes Yes Yes Yes Yes Yes Yes
#459 Unclear Yes Yes Yes Yes Yes Yes Yes
#759 Yes Yes Yes Yes Yes Yes Yes Yes
#2355 Yes Yes Yes Yes Yes Yes Yes Yes
#2819 Yes Yes Yes Yes Yes Yes Yes Yes
#5080 Yes Yes Yes Yes Yes Yes Yes Yes

#4670 Yes Yes Yes Yes Yes Yes Yes Yes




Chan et al. BMC Psychology (2024) 12:237 Page 24 of 49

Table 5 (continued)

ID, First Were the Were the Was the Were Were Were Were the Was
Author criteria for study exposure objective, confounding strategies outcomes appropriate
(Year) inclusion in subjectsand  measured in standard factors to deal with measured in  statistical

the sample the setting avalid and criteria identified? confounding avalid and analysis used?

clearly describedin  reliable way? used for factors reliable way?

defined? detail? measurement stated?

of the
condition?

#3267 Unclear Yes Yes Yes Yes Yes Yes Yes
#3097 Yes Yes Yes Yes Yes Yes Yes Yes
#3046 Unclear Yes Unclear Yes Yes Yes Yes Yes
#3023 Yes Yes Yes Yes Yes Yes Yes Yes
#3198 Yes Yes Yes Yes Yes Yes Yes Yes
#80 Yes Yes Unclear Yes Yes Yes Yes Yes
#2809 Yes Yes Unclear Yes Yes Yes Yes Yes
#6641 Yes Yes Yes Yes Yes Yes Yes Yes
#2055 Yes Yes Unclear Yes Yes Yes Yes Yes
#702 Yes Yes Yes Yes Yes Yes Yes Yes
#532 Yes Yes Yes Yes Yes Yes Yes Yes
#3187 Yes Yes Yes Yes Yes Yes Yes Yes
#425 Yes Yes Yes Yes Yes Yes Yes Yes
#529 Yes Yes Yes Yes Yes Yes Yes Yes
#3053 Yes Yes Yes Yes Yes Yes Yes Yes
#185 Yes Yes Yes Yes Yes Yes Yes Yes
#2846 Yes Yes Yes Yes Yes Yes Yes Yes
#2920 Yes Yes Yes Yes Yes Yes Yes Yes
#2890 Yes Yes Yes Yes Yes Yes Yes Yes
#445 Yes Yes Yes Yes Yes Yes Yes Yes
#546 Yes Yes Yes Yes Yes Yes Yes Yes
#3104 Yes Yes Yes Yes Yes Yes Yes Yes
#585 Yes Yes Unclear Yes Yes Yes Yes Yes
#247 Yes Yes Yes Yes Yes Yes Yes Yes
#192 Yes Yes Yes Yes Yes Yes Yes Yes
#389 Yes Yes Yes Yes Yes Yes Yes Yes
#2358 Yes Yes Unclear Yes Yes Yes Yes Yes
#440 Yes Yes Yes Yes Yes Yes Yes Yes
#1353 Yes Yes Yes Yes Yes Yes Yes Yes
#2583 Yes Yes Yes Yes Yes Yes Yes Yes
#744 Yes Yes Yes Yes Yes Yes Yes Yes
#1321 Yes Yes Yes Yes Yes Yes Yes Yes
#3685 Yes Yes Yes Yes Yes Yes Yes Yes
#580 Yes Yes Unclear Yes Yes Yes Yes Yes
#0656 Yes Yes Yes Yes Yes Yes Yes Yes
#2919 Yes Yes Yes Yes Yes Yes Yes Yes
#443 Yes Yes Yes Yes Yes Yes Yes Yes
#553 Yes Yes Yes Yes Yes Yes Yes Yes
#685 Yes Yes Yes Yes Yes Yes Yes Yes
#687 Yes Yes Yes Yes Yes Yes Yes Yes
#5204 Yes Yes Yes Yes Yes Yes Yes Yes
#2372 Yes Yes No Yes Yes Yes Yes Yes
#2685 Yes Yes Yes Yes Yes Yes Yes Yes

#660 Yes Yes Yes Yes Yes Yes Yes Yes
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Table 5 (continued)

ID, First Were the Were the Was the Were Were Were Were the Was
Author criteria for study exposure objective, confounding strategies outcomes appropriate
(Year) inclusion in subjectsand  measured in standard factors to deal with measured in  statistical

the sample the setting avalid and criteria identified? confounding avalid and analysis used?

clearly describedin  reliable way? used for factors reliable way?

defined? detail? measurement stated?

of the
condition?

#584 Yes Yes Yes Yes Yes Yes Yes Yes
#2523 Yes Yes Yes Yes Yes Yes Yes Yes
#2952 Yes Yes Yes Yes Yes Yes Yes Yes
#1865 Yes Yes Yes Yes Yes Yes Yes Yes
#1695 Yes Yes Yes Yes Yes Yes Yes Yes
#1706 Yes Yes Yes Yes Yes Yes Yes Yes
#3344 Yes Yes Yes Yes Yes Yes Yes Yes
#4 Yes Yes Yes Yes Yes Yes Yes Yes
#227 Yes Yes Yes Yes Yes Yes Yes Yes
#217 Yes Yes Yes Yes Yes Yes Yes Yes
#211 Yes Yes Yes Yes Yes Yes Yes Yes
#208 Yes Yes Yes Yes Yes Yes Yes Yes
#200 Yes Yes Yes Yes Yes Yes Yes Yes
#164 Yes Yes Yes Yes Yes Yes Yes Yes
#156 Yes Yes Yes Yes Yes Yes Yes Yes
#2991 Yes Yes Yes Yes Yes Yes Yes Yes
#2999 Yes Yes No Yes Yes Yes Yes Yes
#3003 Unclear Yes Yes Yes Yes Yes Yes Yes
#2586 Yes Yes Yes Yes Yes Yes Yes Yes
#0602 Yes Yes Yes Yes Yes Yes Yes Yes
#5260 Yes Yes Yes Yes Yes Yes Yes Yes
#2888 Yes Yes Yes Yes Yes Yes Yes Yes
#44 Yes Yes Yes Yes Yes Yes Yes Yes
#1397 Yes Yes Yes Yes Yes Yes Yes Yes
#3419 Yes Yes Yes Yes Yes Yes Yes Yes
#152 Unclear Yes Yes Yes Yes Yes Yes Yes
#252 Yes Yes Yes Yes Yes Yes Yes Yes
#0641 No Yes Yes Yes Yes Yes Yes Yes
#35 Yes Yes Yes Yes Yes Yes Yes Yes
#0616 Yes Yes Yes Yes Yes Yes Yes Yes
#4852 Yes Yes Yes Yes Yes Yes Yes Yes
#693 Yes Yes Yes Yes Yes Yes Yes Yes
#358 Yes Yes Yes Yes Yes Yes Yes Yes
#491 Yes Yes Yes Yes Yes Yes Yes Yes
#0691 Yes Yes Yes Yes Yes Yes Yes Yes
#47 Yes Yes Yes Yes Yes Yes Yes Yes
#2339 Yes Yes Yes Yes Yes Yes Yes Yes
#336 Yes Yes Yes Yes Yes Yes Yes Yes
#5662 No Unclear Yes Yes Unclear Unclear Yes Yes
#370 Yes Yes Yes Yes Yes Yes Yes Yes
#442 Yes Yes Yes Yes Yes Yes Yes Yes
#5235 Unclear Unclear Yes Yes Yes Yes Yes Yes
#5 Yes Yes Yes Yes Yes Yes Yes Yes

#436 Unclear Yes Yes Yes Yes Yes Yes Yes
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Table 5 (continued)

ID, First Were the Were the Was the Were Were Were Were the Was
Author criteria for study exposure objective, confounding strategies outcomes appropriate
(Year) inclusion in subjectsand  measured in standard factors to deal with measured in  statistical

the sample the setting avalid and criteria identified? confounding avalid and analysis used?

clearly describedin  reliable way? used for factors reliable way?

defined? detail? measurement stated?

of the
condition?

#2326 Unclear Yes Yes Yes Yes Yes Yes Yes
#2340 Yes Yes Yes Yes Yes Yes Yes Yes
#2527 Yes Yes No Yes Yes Yes Yes Yes
#2496 No Yes Yes Yes Yes Yes Yes Yes
#3188 Yes Yes Yes Yes Yes Yes Yes Yes
#6487 Yes Yes Yes Yes Unclear Unclear Yes Yes
#3705 Yes Yes Yes Yes Yes Yes Yes Yes
#3081 No Yes Yes Yes No No Yes Yes
#451 No Yes Yes Yes Yes No Yes Yes
#20 Yes Yes Yes Yes Yes Yes Yes Yes
#437 Yes Yes Yes Yes Yes Yes Yes Yes
#418 Yes Yes Yes Yes Yes Yes Yes Yes
#318 Unclear Yes Yes Yes Yes Yes Yes Yes
#554 Yes Yes Yes Yes Yes Yes Yes Yes
#498 Yes Yes Yes Yes Yes Yes Yes Yes
#478 Unclear Yes Yes Yes Yes Yes Yes Yes
#460 Yes Yes Yes Yes Yes Yes Yes Yes
#738 Yes Yes Yes Yes Yes Yes Yes Yes
#2379 Yes Yes Yes Yes Yes Yes Yes Yes
#2368 Yes Yes Yes Yes Yes Yes Yes Yes
#2356 Yes Yes Yes Yes Yes Yes Yes Yes
#2341 Yes Yes Yes Yes Yes Yes Yes Yes
#2912 Yes Yes Yes Yes Yes Yes Yes Yes
#2881 Yes Yes Yes Yes Yes Yes Yes Yes
#2868 No Yes Yes Yes Yes Yes Yes Yes
#2765 Yes Yes Yes Yes Yes Yes Yes Yes
#7242 Unclear Yes Yes Yes Yes Yes Yes Yes
#6296 Yes Yes Yes Yes Yes Yes Yes Yes
#5344 Yes Yes Yes Yes Yes Yes Yes Yes
#5307 No Yes Yes Yes Yes Yes Yes Yes
#4774 Yes Yes Yes Yes Yes Yes Yes Yes
#4447 Yes Yes Yes Yes Yes Yes Yes Yes
#3142 Yes Yes Yes Yes Yes Yes Yes Yes
#3070 No Yes Yes Yes Yes Yes Yes Yes
#286 Yes Yes Yes Yes Yes Yes Yes Yes
#144 Yes Yes Yes Yes Yes Yes Yes Yes
#2391 Yes No Yes Yes Yes Yes Yes Yes
#2874 Yes Yes Yes Yes Yes Yes Yes Yes
#579 Yes Yes Yes Yes Yes Yes Yes Yes
#539 Yes Yes Yes Yes Yes Yes Yes Yes
#2822 Yes Yes Yes Yes Yes Yes Yes Yes
#4946 Yes Yes Yes Yes Yes Yes Yes Yes
#355 Yes Yes Yes Yes Yes Yes Yes Yes

#2293 Yes Yes Yes Yes Yes Yes Yes Yes
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Table 5 (continued)
ID, First Were the Were the Was the Were Were Were Were the Was
Author criteria for study exposure objective, confounding strategies outcomes appropriate
(Year) inclusion in subjectsand  measured in standard factors to deal with measured in  statistical
the sample the setting avalid and criteria identified? confounding avalid and analysis used?
clearly describedin  reliable way? used for factors reliable way?
defined? detail? measurement stated?
of the
condition?
#90 Yes Yes Yes Yes Yes Yes Yes Yes
#26 Yes Yes Yes Yes Yes Yes Yes Yes
#360 Yes Yes Yes Yes Yes Yes Yes Yes
#323 Yes Yes Yes Yes Yes Yes Yes Yes
#313 Yes Yes Yes Yes Yes Yes Yes Yes
#505 Yes Yes Yes Yes Yes Yes Yes Yes
#756 Yes Yes Yes Yes Yes Yes Yes Yes
#2852 Yes Yes Yes Yes Yes Yes Yes Yes
#2811 Yes Yes Yes Yes Yes Yes Yes Yes
#7206 Yes Yes Yes Yes Yes Yes Yes Yes
#5771 Yes Yes Yes Yes Yes Yes Yes Yes
#3620 Yes Yes Yes Yes Yes Yes Yes Yes
#3180 Yes Yes Yes Yes Yes Yes Yes Yes
#3178 Yes Yes Yes Yes Yes Yes Yes Yes
#3105 Yes Yes Yes Yes Yes Yes Yes Yes
#3080 Yes Yes Yes Yes Yes Yes Yes Yes

non-significant results (please see Table 10). However,
the number of studies conducted in low-income coun-
tries was notably limited and therefore, should be inter-
preted with caution.

SEC Categories and mental health outcomes

In terms of SEC categories (please refer to Table 2), eco-
nomic concerns as well as financial strain clusters were
found to be the most likely predictors of emotional health
outcomes. To illustrate, 67.16% of studies reported that
economic concerns, such as financial worry [57], financial
security stress [58], and concerns about future economic
scenario [59] had a significant ‘expected’ relationship with
depression/anxiety outcomes. Similarly, 64.13% of studies
reported that financial strain, such as economic burden
[60], financial problems [61], and ability to meet expenses
during lockdown [62] had a significant ‘expected’ relation-
ship with depression/anxiety outcomes.

Conversely, living conditions and education were
found to be the least likely to predict emotional health
outcomes. 67.12% of studies reported that living condi-
tions such as size of house [63], area of residence (urban
or rural) [64], and neighborhood overall environment
quality level [65] had no significant relationship with
depression/anxiety outcomes. Similarly, 64.11% of

studies reported that educational attainment including
number of years of education received [66] and having
been to college or not [67] had no significant relation-
ship with depression/anxiety outcomes.

Static and fluid SEC indicators and emotional health
outcomes

From Table 9, we can see that ‘fluid’ SEC indicators
(i.e., measurements that assessed changes in SEC over
a period of time) were more likely to predict depres-
sion/ anxiety outcomes compared to ‘static’ SEC indi-
cators (i.e., measurements that assessed SEC at a single
time-point). To illustrate, 58.59% of studies reported
that ‘fluid’ SEC indicators such as loss of employment
[68] and reduced family income [69] had a significant
‘expected’ relationship with depression/anxiety out-
comes, whereas only 39.59% of studies reported the
same for ‘static’ SEC indicators such as current employ-
ment status [70] and monthly income [71].

Actual and perceived SEC indicators and emotional health
outcomes

From Table 9, ‘Perceived’ (i.e., subjectively assessed)
SEC indicators were found to be more likely to pre-
dict depression/anxiety compared to ‘actual’ (i.e.,
objectively assessed) SEC indicators. 60.64% of studies
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Table 7 SEC indicators and their relationships with depression/anxiety outcomes

Page 30 of 49

SEC Indicator Static / Fluid Actual / Perceived Expected Non-Sig Contrasting
Education Static Actual 95 226 33
Perceived 2 2 0
Unclear® 0 3 0
Fluid Actual 0 2 0
Perceived 0 0 0
Unclear® Unclear® 1 1 0
Income Static Actual 76 107 8
Perceived 12 12 3
Unclear® 2 4 0
Fluid Actual 25 21 0
Perceived 12 17 0
Unclear® 3 2 0
Occupation/Employment Static Actual 59 108 9
Perceived 2 1 0
Unclear® 2 0 0
Fluid Actual 37 31 1
Perceived 6 4 0
Unclear® 1 1 0
Unclear® Unclear® 1 1 0
Socioeconomic Status (SES) Static Actual 14 12 0
Perceived 22 21 4
Hybrid® 2 0 0
Fluid Actual 0 0 0
Perceived 6 3 0
Hybrid® Actual 2 0 0
Living Condition Static Actual 13 46 2
Perceived 9 3 0
Fluid Actual 0 0 0
Perceived 0 0 0
Food/Basic Supplies Static Actual 5 3 0
Perceived 14 9 0
Fluid Actual 0 2 0
Perceived 3 0 0
Unclear® Unclear® 0 2 0
Financial Strain Static Actual 1 10 1
Perceived 59 29 1
Fluid Actual 1 3 0
Perceived 33 18 0
Hybrid® 1 0 0
Unclear® 1 2 0
Hybrid® Actual 0 0 0
Perceived 1 0 0
Hybrid® 1 2 0
Economic-Concerns Static Actual 0 0 0
Perceived 52 24 3
Fluid Actual 0 0 0
Perceived 32 15 0
Unclear® Unclear® 6 2 0
Saving/Assets Static Actual 9 12 1
Perceived 0 3 0
Unclear® 0 2 0
Fluid Actual 3 1 0
Perceived 0 0 0

2 Denotes that the variable was not clearly defined in the article

b Denotes that the variable is a hybrid of ‘Static’and ‘Fluid’ or‘Actual’ and ‘Perceived’
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Table 8 Summary of results according to SEC indicator category

SEC Indicator Expected Non-Significant Contrasting
Education 98 (26.85%) 234 (64.11%) 33 (9.04%)
Income 130 (42.76%) 163 (53.62%) 11 (3.62%)
Occupation/Employ- 108 (40.91%) 146 (55.30%) 10 (3.79%)
ment

Socioeconomic Status 46 (5349%) 36 (41.86%) 4 (4.65%)
(SES)

Living Condition 22 (30.14%) 49 (67.12%) 2 (2.74%)
Food/Basic Supplies 22 (57.89%) 16 (42.11%) 0 (0.00%)
Financial Strain 118 (64.13%) 64 (34.78%) 2 (1.09%)
Economic-Concerns 90 (67.16%) 41 (30.60%) 3(2.24%)
Savings/Assets 12 (38.71%) 18 (58.06%) 1(3.23%)
Total 646 (43.68%) 767 (51.86%) 66 (4.46%)

Table 9 Summary of results according to type of SES indicator

SEC Indicator Expected Non-Significant Contrasting
Static 460 (39.59%) 637 (54.82%) 65 (5.59%)
Fluid 74 (58.59%) 22 (41.08%) 1(0.34%)
Actual 360 (36.04%) 584 (58.46%) 55(5.51%)
Perceived 265 (60.64%) 61 (36.84%) 1(2.52%)

Table 10 Summary of results according to country income level
classification by world bank

SEC Indicator Expected Non-Significant Contrasting
High Income 423 (48.29%) 426 (48.63%) 27 (3.08%)
Upper-Middle Income 160 (35.40%) 257 (56.86%) 35 (7.74%)
Lower-Middle Income 106 (41.57%) 141 (55.29%) 8 (3.14%)
Low Income 19 (42.22%) 25 (55.56%) 1(2.22%)

Above classification has been adopted from Fantom and Serajuddin [56]

reported that ‘perceived’ SEC indicators such as self-
reported food insecurity [72] and SEC assessed by the
MacArthur Scale of Subjective Social Status [73] had
a significant ‘expected’ relationship with depression/
anxiety outcomes, whereas only 36.04% of studies
reported the same for ‘actual’ SEC indicators such as
food security measured by Household Food Security
Survey Module [74] and SEC assessed by an asset-
based index [75].

Discussion

Our comprehensive systematic review has identified a
wide-array of studies using heterogeneous indicators to
predict symptoms of anxiety and depression through-
out Covid-19. Despite the variability in measures, our
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results revealed general patterns that seem to challenge
the widely accepted social gradient in mental health and
theory of fundamental causes.

Differences in predictive power of sec indicators

First, we have uncovered that not all SEC indicators were
strongly predictive of emotional health symptoms dur-
ing Covid-19, as majority of studies conducted across
the globe reported non-significant relationships between
the two variables regardless of country income classifi-
cation. This contradicts pre-Covid-19 findings reporting
moderate-to-strong associations between socioeconomic
standing and subjective well-being and/or mental health
[12-15]. Overall, around 40% of studies aligned with the
social gradient in mental health theory, but more than
50% revealed no significant results. However, using eco-
nomic concerns as a measure of SEC showed that the
social gradient theory is still applicable for most studies.

These findings suggest that the relationship between
SEC and mental health may vary in accordance to how
SEC was assessed and measured. Our findings are cor-
roborated by one pre-pandemic study [76], which report
that self-reported physical health is more intertwined
with SEC compared to mental health. This could be due
to mental health being more influenced by internal fac-
tors such as psychological state or personality, compared
to external factors such as SEC.

In the context of Covid-19, lockdown measures may
have equalised the risk for mental health conditions as
those from higher social classes would have been unable
to utilise economic resources to mitigate health concerns
and loss of freedom. This is a notion consistent with the
theory of fundamental causes described in the introduc-
tion section of this review. Indeed, pandemic related
stressors may have impacted individuals regardless of
socioeconomic class. Uncertainty caused by the pan-
demic may have been more detrimental to mental health
compared to one’s SEC [77], and difficulty coping with
uncertainty is a common trait across various mood and
anxiety disorders [78, 79].

Reduced access to and availability of mental health ser-
vices may have also played a role in people of all social
classes developing symptoms of anxiety and depression.
At the height of the pandemic, countries and health
organisations were forced to redirect funding, space,
equipment, and facilities towards treating patients expe-
riencing Covid-19 complications. Indeed, a survey by the
WHO [80] found that the COVID-19 pandemic has dis-
rupted or halted critical mental health services in 93% of
countries worldwide. Moreover, due to social distancing
measures, 67% saw disruptions to counselling and psy-
chotherapy appointments, 65% to critical harm reduction
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services, and 45% to opioid agonist maintenance treat-
ment for opioid dependence. Thus, those with a history
of mental health conditions likely experienced worsened
symptoms, while those who developed symptoms dur-
ing the pandemic were unable to access urgent care and
treatment, leading to a global mental health crisis tran-
scending SEC.

Economic concerns and financial strain

In our systematic review, the SEC category, ‘economic
concerns, emerged as being most predictive of emo-
tional health during Covid-19, based on percentage of
papers reporting significant relationships. Relevant
papers revealed that the construct assessed under this
category centred around ‘concerns, worries or stress
arising from current or future uncertainty about one’s
economic position; although the items can be phased
quite differently, e.g., ‘fear of job loss, ‘financial inse-
curity’ etc. This construct may be closely linked with
worrying, a transdiagnostic construct that has been
shown to be robustly predictive of depression and anxi-
ety [81, 82], though in this aspect, such worrying is
economically-induced.

Defined as the tendency to dwell on uncertainty of
future problems or events in an obsessive, repetitive and
negative manner [83], worrying, particularly pathologi-
cal worrying, is associated with the onset and intensity
of mood and anxiety disorders [84—86]. Constant wor-
rying functions like rumination, which takes up vari-
able cognitive resources, resulting in depleted cognitive
functioning abilities that are necessary for daily life
[87-89]. Such cognitive deficits are expected to result
in reduced problem-solving abilities, leading to adverse
life circumstances, which would consequently affect
one’s mental health. As illustrated by allostatic load
theory, when cumulative effects of life stressors exceed
a person’s buffer to cope or adapt, an allostatic over-
load occurs which results in poorer physical and mental
health [90].

In conjunction, several studies in our review reported
significant links between emotional health and the
financial strain cluster, which encompasses one’s abil-
ity to pay bills/rent/mortgage, having sufficient funds
to retire, as well as one’s perceived financial state, and
financial wellbeing. This is consistent with pre-Covid 19
studies reporting that perceived inability to pay bills or
afford food is associated with greater anxiety, depres-
sion, stress, feelings of isolation, and alcohol depend-
ence [91-93].

Financial strain may serve as a superior predictor of
mental health as it intersects both objective and sub-
jective SEC measures. This means it reflects changes in
one’s objective circumstances (e.g., ability to pay bills),
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while also encompassing subjective measures (e.g., sat-
isfaction with finances) that exerts influence over men-
tal health [94].

Empirically, decreased objective financial resources
was found to be associated with increased financial
strain, and in turn, financial strain emerged as a strong
and robust predictor of poor mental health in older
adults [94]. Financial strain and economic concerns
being perceived measures also likely strengthens their
ability to predict mental health since our review has
found that perceived indicators are more correlated
with anxiety and depression than objective ones. This
will be discussed further in the section entitled ‘Per-
ceived and Objective SEC Indicators.

Fluid and static SEC indicators

Research done prior to Covid-19 has reported that
fluid indicators of SEC (e.g., job loss or income loss)
are highly predictive of poor mental health outcomes
[95-97]. The inverse has also been observed, wherein
income gains (via, for instance, increasing minimum
wage) lead to stark improvement in mental health
symptoms [98]. However, to our knowledge, our review
is the first to clarify that fluid SEC indicators may be
more informative of changes in emotional health com-
pared to static indicators (e.g., current income or occu-
pation) during Covid-19.

A sudden negative change in income or employment
would profoundly impact one’s lifestyle; affected indi-
viduals would be forced to alter spending habits, cut back
on leisure to focus on saving for essential goods, or even
resort to drastic measures such as removing their chil-
dren from school. This period of adjustment can culmi-
nate in severe stress. In addition, the shame and stigma
associated with job loss or unemployment can also lead
to depressive feelings [99]. By contrast, people who have
had consistently low income or have been unemployed
pre-pandemic may be more resilient to declines in men-
tal health linked to Covid-19 as they are more accus-
tomed to lifestyles associated with poverty.

Perceived and objective SEC indicators

Next, consistent with prior literature we report that per-
ceived SEC indicators (e.g., measures used for financial
strain) correlate more with emotional health outcomes
compared to objective indicators. This phenomenon has
been observed across continents including in Asia and
Europe [76, 100, 101]. Additionally, a current meta-anal-
ysis across 357 studies found that subjective SEC corre-
sponded to subjective well-being better than income or
educational attainment [15]. Research also reports that
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objective SEC only affects mental health via promoting
changes in subjective SEC [100] suggesting that subjec-
tive or perceived SEC serves as an important mediating
variable.

One potential reason for perceived SEC being a
superior predictor of mental health outcomes is that it
perhaps serves as a more precise measure of social posi-
tion. This is because perceived SEC considers not only
current social standing, but past contexts and future
prospects [102]. As an example, two individuals with
post-graduate qualifications may be considered similar
in social standing based on objective measures of SEC.
However, if one of them graduated from a less prestig-
ious university, they may rate their subjective SEC as
being lower due to future financial and career prospects
not being as lucrative.

Another reason is that subjective SEC appears to have
more of an influence over physiological stress pathways,
as perceiving oneself as financially disadvantaged impacts
the hypothalamic—pituitary—adrenal (HPA) axis leading
to enhanced production of cortisol [103-105]. Dysregu-
lated HPA is also observed in clinical depression [106].
Thus, poor SEC may be elevating mental health symp-
toms via dysregulating the HPA axis [101].

Living conditions and education

Lastly, we have observed that living conditions and edu-
cation level appear weakly predictive of anxiety and
depression symptoms. Work published prior to Covid-
19 congruently report mixed findings pertaining to these
indicators. On one hand, education, particularly paren-
tal education, and crowding (an indicator of living con-
dition) is reported to predict children and adolescent
mental health outcomes [107, 108]. In contrast, other
systematic reviews and meta-analysis report that educa-
tion and neighbourhood living conditions do not strongly
predict mental-health and well-being [76, 109]. The lack
of predictive power may be attributed to these being
objective SEC measures which, as highlighted above, do
not influence emotional health as strongly as perceived
indicators.

The weak link we have observed between educa-
tion and emotional health may be considered surpris-
ing at first as high educational attainment typically
leads to lower rates of unemployment and occupations
that provide economic resources beneficial to qual-
ity of life [110]. Nevertheless, the association between
emotional health and education is unlikely to be linear.
Research has instead revealed that at higher levels of
educational attainment, additional increases in formal
education is decreasingly beneficial for mental health
[111]. For instance, advancing from an undergraduate to
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a post-graduate qualification is less significant for men-
tal health compared to going from primary to secondary
level of education [111]. Moreover, being overeducated
is reported to lead to diminishing mental health, as it is
associated with decreased job satisfaction, increased job
stress, and greater prevalence of depressive symptoms
[24, 111-113]. This may, in part, be due to a skills mis-
match and overeducated people feeling under-challenged
in their careers [114].

Additionally, it is perhaps difficult to detect a strong
effect of living conditions on emotional health due to
the studies in our review using extremely varied meas-
ures that may not be capturing the same construct or
even indeed socioeconomic constructs, including rural
versus urban housing, crowding, noise levels, presence
of balcony or garden, number of rooms, area of house,
etc. Hence, it is difficult to isolate a specific variable that
could be most predictive of emotional health within this
SEC indicator.

Conclusion

In conclusion, our systematic review revealed that there
are differential effects of various classes of SEC indica-
tors in predicting emotional health. Notably, the eco-
nomic concerns and financial strain clusters emerged
as stronger predictors of depression and anxiety. Sur-
prisingly, classic SEC measures, such as education and
income, did not exhibit strong predictability during this
period. In addition, ‘fluid’ and ‘perceived’ class of SEC
indicators have been shown to display better predictive
power on depression and anxiety as compared to ‘static’
and ‘actual! These findings suggest that the strength
of the association between SEC and mental health is
dependent upon the class of SEC indicator used.

Limitations

While our systematic review has compellingly unveiled
how diverse SEC indicators differentially affect emo-
tional health during Covid-19, it is not without limita-
tions. First, because of the heterogeneity in measures,
we were unable to conduct a meta-analysis to elucidate
whether observed trends in studies show statistical sig-
nificance. Next, our review only included studies with
data collected during the pandemic, and hence we could
not compare pre-Covid and post-Covid findings in more
detail to truly determine whether Covid-19 has resulted
in differences in how SEC indicators are predictive of
emotional health symptoms. In addition, since our review
has only included articles on depression and/or anxiety
as the overall gauge of the emotional health status of the
general population, we could have missed out articles
that studied on other specific mental health disorders
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during the pandemic, and we could not rule out the link-
ages between SEC with these specific mental disorders
might be different compared to general emotional health
as revealed in our review. Thus, though our review has
interrogated an important link between SEC and anxiety/
depressive symptoms, we acknowledge that it would be
imperative in future work to probe other mental health
disorders that were also affected by the pandemic. Also,
our review only includes articles that were published in
journals or in pre-print servers as of November 11, 2021.
Articles published after this date were not included in
this review.
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