
Citation: Collinge, A.N.; Bath, P.A.

Socioeconomic Background and

Self-Reported Sleep Quality in Older

Adults during the COVID-19

Pandemic: An Analysis of the

English Longitudinal Study of

Ageing (ELSA). Int. J. Environ. Res.

Public Health 2023, 20, 4534.

https://doi.org/10.3390/

ijerph20054534

Academic Editors: Nina Tumosa and

Paul B. Tchounwou

Received: 5 February 2023

Revised: 25 February 2023

Accepted: 27 February 2023

Published: 3 March 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

International  Journal  of

Environmental Research

and Public Health

Article

Socioeconomic Background and Self-Reported Sleep Quality in
Older Adults during the COVID-19 Pandemic: An Analysis of
the English Longitudinal Study of Ageing (ELSA)
Adam N. Collinge 1,* and Peter A. Bath 1,2

1 Information School, University of Sheffield, Sheffield S1 4DP, UK
2 School of Health and Related Research (ScHARR), University of Sheffield, Sheffield S1 4DA, UK
* Correspondence: adam.n.collinge@gmail.com

Abstract: The COVID-19 pandemic negatively impacted sleep quality. However, research regarding
older adults’ sleep quality during the pandemic has been limited. This study examined the association
between socioeconomic background (SEB) and older adults’ sleep quality during the COVID-19
pandemic. Data on 7040 adults aged ≥50 were acquired from a COVID-19 sub-study of the English
Longitudinal Study of Ageing (ELSA). SEB was operationalized using educational attainment, previ-
ous financial situation, and concern about the future financial situation. Sociodemographic, mental
health, physical health, and health behavior variables were included as covariates. Chi-squared tests
and binary logistic regression were used to examine associations between SEB and sleep quality.
Lower educational attainment and greater financial hardship and concerns were associated with poor
sleep quality. The relationship between educational attainment and sleep quality was explained by
the financial variables, while the relationship between previous financial difficulties and sleep quality
was explained by physical health and health behavior variables. Greater financial concerns about the
future, poor mental health, and poor physical health were independent risk factors for poor sleep
quality in older adults during the pandemic. Healthcare professionals and service providers should
consider these issues when supporting older patients with sleep problems and in promoting health
and wellness.

Keywords: COVID-19; health disparities; health promotion; socioeconomic background; older adults;
sleep quality; mental health; physical health; health behaviors; wellness

1. Introduction

In March 2020, the World Health Organization (WHO) declared the novel coronavirus
disease 2019 (COVID-19) outbreak to be a pandemic. Since then, the virus has mutated into
several variants that have spread around the world [1]. Common symptoms include fever,
sustained coughing, and shortness of breath [2]. The virus can cause long-term fatigue (i.e.,
‘long COVID’), injury to key organs, and death [3–5].

To date, more than six and a half million people have died as a result of COVID-19 [6].
However, while undoubtedly severe, the consequences of the virus have spread far beyond
its physical symptoms. Notably, research has identified a general decline in sleep quality
during the pandemic [7–9]. This is likely to be due to an increase in psychological challenges
attributable to the pandemic [10–13], which may have disrupted sleep quality [9,14,15].

Broadly, disruptions to sleep quality are a primary concern for both scholars and health
clinicians due to the overall importance of sleep. On the one hand, good-quality sleep has
been shown to improve cognitive functioning, mood, and mental well-being, alongside
allowing for somatic regeneration [16–19]. Conversely, long-term poor-quality sleep may
lead to a variety of negative health outcomes, including dementia, cardiovascular and
cerebrovascular complications, depression, and cancer [20–26].
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Given these detrimental outcomes, it has been important to identify those who are
most at risk of experiencing poor sleep quality and to understand the factors associated
with poor sleep so that interventions can be targeted to those in most need. For example, it
is now widely accepted that older adults are more likely to experience poor sleep quality
than younger and middle-aged adults [27]. This is predominantly due to the natural
compression of circadian rhythm waves in old age, which results in a decrease in peak
melatonin production [27]. As melatonin is the key moderator of the sleep–wake cycle [28],
this natural biological change means that sleep fragmentation and arousal become more
frequent, and sleep duration becomes reduced [29], thereby disrupting sleep quality.

In addition to natural biological changes, it is quite possible that the negative rela-
tionship between age and sleep quality has been exacerbated by the COVID-19 pandemic.
According to Ring et al. [30], older adults typically have a heightened awareness of death,
i.e., adults tend to feel closer to death in the later stages of life. However, this heightened
awareness is likely to have been compounded by the fact that adults aged 65 and over
have been disproportionately affected by the virus in terms of mortality [31,32]; this has
been widely publicized throughout the media [33,34]. Consequently, older adults may be
more likely to develop an overwhelming fear of COVID-19 [33,35–38], otherwise known
as ‘coronaphobia’, which can present as anxiety, depression, and loneliness [39–41]. Such
psychological adversity has been shown to negatively impact sleep quality [14,42,43].

Despite the well-documented links between aging and sleep quality, alongside the
likelihood that this negative relationship has been compounded by the pandemic, COVID-
related research has, so far, failed to thoroughly examine the relationship between aging and
sleep quality within the context of the pandemic. Instead, scholarship has generally focused
on students, parents, and healthcare professionals (e.g., [44–46]). Although such a focus is
undeniably important, it has meant that older adults have been somewhat neglected in the
literature. Further, the extant literature focusing on age, sleep, and COVID-19 has tended
to treat older adults homogeneously (e.g., [29,47]). This is likely to lead to results that are
too general; however, this could be corrected by accounting for further factors.

Alongside age, researchers have identified socioeconomic background (SEB) to be a
key contributor to sleep problems and health disparities. In other words, lower SEB has
been shown to be associated with sleep disorders, including insomnia, alongside overall
poor sleep quality [48–51]. This is likely to be due to higher stress levels experienced by
this demographic group compared with the rest of the population [52]. These stressors
predominantly revolve around increased economic burdens [53,54], heightened job in-
securities [54], and childhood adversity [55,56], which is likely internalized and persists
into adulthood [57,58]. Moreover, studies suggest that adults from lower SEBs are more
likely to take part in behaviors that disrupt sleep quality, such as alcohol and tobacco
consumption [59–65].

Importantly, SEB, and any health complications associated with it, persists into old
age [66]. This suggests that, when analyzing sleep quality in older adults, heterogeneity
can be observed by accounting for SEB. The aim of this study was, therefore, to examine the
relationship between SEB and sleep quality in older adults in England, in the context of the
COVID-19 pandemic. In doing so, this study is important in that it provides new insights
into a previously underexplored area and offers new evidence to the growing discourse of
sleep problems during the COVID-19 pandemic.

2. Materials and Methods
2.1. Data

The data used in this study were acquired from the English Longitudinal Study of
Ageing (ELSA) [67]. Since 2002, the ELSA has interviewed a large representative cohort
of adults aged 50 or over living in England at biennial intervals regarding their health,
social, and financial circumstances. In addition, ELSA also undertook a COVID-19 sub-
study, which collected data on pandemic-related variables alongside the usual health and
socioeconomic data. The COVID sub-study had two waves. Data collection for wave 1
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took place between June and July 2020, and data collection for wave 2 took place between
November and December 2020. This study used the COVID-19 sub-study to assess sleep
quality in older adults during the COVID-19 pandemic. Specifically, wave 1 data were
used as the dataset and had a higher response rate (n = 7040; 75%) than wave 2 (n = 6794;
72%). The data used in this study are freely available at https://www.elsa-project.ac.uk/
(accessed on 27 March 2022).

2.2. Sleep Quality

The dependent variable used in this study was sleep quality, which was assessed
using the ELSA variable ‘CvHesleep’. For this interview question, participants were asked
how well they had slept over the past month using a five-point Likert scale (1 = ‘excellent’,
2 = ‘very good’, 3 = ‘good’, 4 = ‘fair’, and 5 = ‘poor’). This variable was recoded into a bi-
nary format for the analyses. Original responses ranging from ‘excellent’ to ‘good’ were
recoded as ‘excellent–good’ (=1), whilst ‘fair’ and ‘poor’ responses were recoded as ‘fair–
poor’ (=2). This split was based on the premise that good subjective sleep quality is
determined by high satisfaction levels [68,69]. Conversely, ‘fair’ responses suggested that
participants slept less than adequately, rather than satisfactorily. Hence, ‘fair’ responses
were considered to be more closely related to ‘poor’ sleep quality.

2.3. Socioeconomic Background (SEB)

The primary independent variable to be used in this study was SEB. However, there
was no single variable measuring SEB in the ELSA dataset. Instead, SEB was operational-
ized using three proxy indicators: educational attainment (‘w9edqual’), participants’ self-
reported financial situation in the three months before the coronavirus outbreak (‘CvPreFn’),
and the extent to which participants were worried about their future financial situation
(‘CvFinS_CvFinS1_1’). Financial proxies were used on the premise that adults from lower
SEBs tend to accumulate fewer savings over their lifetime, and therefore may be more
prone to financial difficulties in old age [70]. To this end, greater exposure to financial
difficulties and greater concern over future finances were considered to be indicators of
low SEB. Similarly, lower levels of education (i.e., <NVQ3/A-Levels) were considered
indicative of lower SEB. Neither of the financial proxies were recoded for the purposes
of this study. However, the category ‘foreign/other’ (n = 573; 8.1%) was excluded from
the education variable as it gave no insight into the level of qualification, and, there-
fore, could not be used to determine SEB reliably. The educational attainment variable
was coded as follows: 1 = ‘Degree or equivalent’ (reference category), 2 = ‘Higher edu-
cation below degree’, 3 = ‘NVQ3/A-Level’, 4 = ‘NVQ2/O-Level’, 5 = ‘NVQ1/CSE’, and
6 = ‘No qualifications’. The financial variable representing the participants’ self-reported
financial situation in the three months before the coronavirus outbreak was coded as:
1 = ‘Living comfortably’ (reference category), 2 = ‘Doing all right’, 3 = ‘Just about getting
by’, 4 = ‘Finding it quite difficult’, and 5 = ‘Finding it very difficult’. The financial variable
representing the extent to which participants were worried about their future financial
situation was coded as: 1 = ‘Not at all worried’ (reference category), 2 = ‘Not very worried’,
3 = ‘Somewhat worried’, 4 = ‘Very worried’, 5 = ‘Extremely worried’.

2.4. Covariates

Alongside the primary dependent and independent variables, a selection of covariates
were also included in the statistical analyses. These were categorized as either additional
sociodemographic factors, mental health factors, or physical health and health behavior
factors, and are described below.

2.4.1. Sociodemographic

Age, gender, ethnicity, and urbanicity were used as sociodemographic covariates.
The gender, ethnicity, and urbanicity variables were originally recorded as binary data, so
further recoding was not required. Age was recoded from continuous to ordinal data using

https://www.elsa-project.ac.uk/
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the following groups: 50–59 years, 60–69 years, 70–79 years, 80–89 years, and 90+ years. No-
tably, several participants were recorded as having an age of <50 years. As the required age
to participate in ELSA is ≥50 years, these were deemed to be errors and these participants
were excluded from the analyses.

2.4.2. Mental Health

Feeling depressed or lonely over the past week, and feeling nervous, anxious, or on
edge over the past two weeks were used as mental health covariates. The depression
and the loneliness variables were used in their original binary form. The anxiety vari-
able was originally based on a four-point Likert scale (1 = ‘not at all’, 2 = ‘several days’,
3 = ‘more than half the days’, and 4 = ‘nearly every day’). This variable was recoded into
a binary format, where ‘not at all’ was recoded as ‘no’ (=2) and all other responses were
recoded as ‘yes’ (=1).

2.4.3. Physical Health and Health Behaviors

Self-reported health over the past month, isolating due to increased risk from coro-
navirus, alcohol and tobacco consumption, and the presence of a longstanding illness,
disability, or infirmity (LSIDI) that limits activities were used as physical health and health
behavior covariates. The latter variable was a composite, recoded from whether the par-
ticipant had an LSIDI and whether the LSIDI limits activities. Participants who reported
no LSIDI were coded 0. If participants had a LSIDI that did not limit their activities, the
response was coded as 1. If participants had a LSIDI that did limit their activities, the
response was coded as 2. The alcohol use variable was also recoded as 1 (‘yes’) if they
drank alcohol or 2 (‘no’) if they did not drink or had never drunk alcohol.

2.5. Statistical Analysis

Descriptive statistics were first produced to characterize the study sample in terms
of sociodemographic characteristics, mental health characteristics, and physical health
and health behavior characteristics. Chi-squared tests for independence were conducted
to examine bivariate associations between the independent variables and sleep quality.
Finally, binary logistic regression was used to determine whether the covariates had a
moderating effect on the relationship between the SEB proxy variables and sleep quality
in older adults. In total, four regression models were produced. Model 1 included and
compared all three SEB proxy variables simultaneously with sleep quality, after which
the covariates were added iteratively. Model 2 also included the sociodemographic data,
model 3 also included mental health data, and model 4 also included physical health and
health behavior data. p values, odds ratios, and 95% confidence intervals were calculated
to estimate the increased or decreased risks of variables and categories in relation to sleep
quality. Variables that were non-significant in the bivariate analysis were excluded from
the multivariate analysis. Alpha was set to ≤0.05 throughout this study. Data management
and analysis were conducted using IBM SPSS v28 (IBM, Armonk, NY, USA).

2.6. Patient and Public Involvement and Engagement (PPIE)

The research for this study was presented to four members of a Patient and Public
Involvement and Engagement (PPIE) panel as part of a post-graduate training scheme
organized by Health Data Research (HDR) UK North. Panel members were offered the op-
portunity to express potential research avenues for this study and which shape suggestions
for future research.

2.7. Ethics

Ethics approvals for the original and subsequent waves of the English Longitudinal
Study of Ageing were obtained from appropriate NHS Research Ethics Committees. The
University of Sheffield Research Ethics Committee confirmed that this study involved only
existing anonymized data and did not require further ethics approval (ref. 046081).
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3. Results
3.1. Characteristics of the Sample

Table 1 shows the general characteristics of the study sample. Among the 7040 indi-
viduals who took part in this wave of the study, just over half (n = 3726; 52.9%) reported
having experienced good quality sleep over the past month. The indicators of socioeco-
nomic background (SEB) were relatively high in the study sample, with 42.6% (n = 2999) of
all participants achieving A-Levels or higher, 61.2% (n = 4309) of all participants claiming
to have been ‘living comfortably’ in the three months before the COVID-19 pandemic, and
77.7% (n = 5470) of all participants claiming to be ‘not very worried’ or ‘not at all worried’
about their future financial status.

Table 1. General Characteristics of the Study Sample.

Variable n %

Sleep quality
Good 3726 52.9
Poor 2881 40.9
Total valid responses 6607 93.8

Highest educational attainment
Degree or equivalent 1422 20.2
Higher education below degree 966 13.7
NVQ3/Advanced(A)-Level 611 8.7
NVQ2/Ordinary(O)-Level 1348 19.1
NVQ1/CSE 190 2.7
No qualifications 984 14.0
Total valid responses 5521 78.4

Financial situation 3 months before coronavirus outbreak
Living comfortably 4309 61.2
Doing all right 2193 31.2
Just about getting by 450 6.4
Finding it quite difficult 63 0.9
Finding it very difficult 24 0.3
Total valid responses 7039 100.0

How worried about: Your future financial situation
Not at all worried 2742 38.9
Not very worried 2728 38.8
Somewhat worried 1308 18.6
Very worried 185 2.6
Extremely worried 73 1.0
Total valid responses 7036 99.9

Age
50–59 1294 18.4
60–69 2348 33.4
70–79 2304 32.7
80–89 904 12.8
90+ 102 1.4
Total valid responses 6952 98.8

Gender
Male 3060 43.5
Female 3980 56.5
Total valid responses 7040 100.0

Ethnicity
Non-BAME 6726 95.5
BAME 314 4.5
Total valid responses 7040 100.0
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Table 1. Cont.

Variable n %

Urbanicity
Urban 5110 72.6
Rural 1925 27.3
Total valid responses 7035 99.9

Felt depressed during the past week
Yes 1232 17.5
No 5797 82.3
Total valid responses 7029 99.8

Felt lonely during the past week
Yes 1209 17.2
No 5813 82.6
Total valid responses 7022 99.7

Felt nervous, anxious, or on edge over the past two weeks
Yes 2572 36.5
No 4445 63.1
Total valid responses 7017 99.7

Self-reported health over the past month
Excellent 685 9.7
Very good 2312 32.8
Good 2469 35.1
Fair 1254 17.8
Poor 313 4.4
Total valid responses 7033 99.9

Why were you staying at home: I am at an increased risk
from coronavirus

Yes 1656 23.5
No 3819 54.2
Total valid responses 5475 77.8

Do you currently drink alcohol?
Yes 4596 65.3
No 2442 34.7
Total valid responses 7038 100.0

Do you currently smoke?
Yes 507 7.2
No 6532 92.8
Total valid responses 7038 100.0

Do you have an LSIDI that limits activities?
No LSIDI 3333 47.3
LSIDI—does not limit activities 1538 21.8
LSIDI—limits activities 2166 30.8
Total valid responses 7037 100.0

NVQ: National Vocational Qualifications; CSE: Certificate of Secondary Education; BAME: Black and Minority
Ethnic; LSIDI: long-standing illness, disability, or infirmity.

The most frequently occurring age group was people aged 60–69 (n = 2348; 33.4%);
56.5% of the sample were women (n = 3980); the majority came from a non-ethnic minority
background (n = 6726; 95.5%) and lived in an urban location (n = 5110; 72.6%). Generally,
the frequency of poor mental health was low, with 17.5% of participants experiencing
depression (n = 1232), 17.2% reporting loneliness (n = 1209), and 36.5% experiencing
anxiety (n = 2572). Overall, 77.6% (n = 5466) of participants rated their health over the past
month as ‘good’ or better, while 23.5% (n = 1656) of the sample were self-isolating due to
an increased risk from COVID-19. The majority of participants drank alcohol (n = 4596;
65.3%) and did not smoke (n = 6532; 92.8%), while 69.1% (n = 4871) of participants either
had no longstanding illness, disability, or infirmity (LSIDI), or their LSIDI did not limit
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activities. Three hundred and ninety-nine people (5.7%) had had a COVID-19 test; of these,
34 (0.5%) were waiting for results, while and 23 had tested positive (0.3%).

3.2. Bivariate Associations with Sleep Quality

Table 2 presents the results from the Chi-squared tests, which were used to examine
associations between the independent variables and sleep quality. Regarding SEB, all three
proxy variables were significantly associated with sleep quality in older adults during
the COVID-19 pandemic (educational attainment: p = 0.005; previous financial situation:
p < 0.001; and concern over future finances: p < 0.001). In addition to these SEB proxies, the
following variables were found to be significantly associated with sleep quality in older
adults during the COVID-19 pandemic: age (p < 0.001); gender (p < 0.001); urbanicity
(p = 0.004); all mental health covariates (all: p < 0.001); and all physical health and health
behavior covariates (all: p < 0.001).

Table 2. Chi-squared test results.

Variable Sleep Quality, n (%) Test Statistic p Value

Good Poor

Highest educational attainment 7.91 * 0.005
Degree or equivalent 880 (61.9) 542 (38.1)
Higher education below degree 583 (60.4) 383 (39.6)
NVQ3/Advanced(A)-Level 354 (58.0) 256 (42.0)
NVQ2/Ordinary(O)-Level 798 (59.2) 550 (40.8)
NVQ1/CSE 110 (57.9) 80 (42.1)
No qualification 553 (56.2) 431 (43.8)

Financial situation 3 months before the coronavirus outbreak 245.63 * <0.001
Living comfortably 2805 (65.1) 1502 (34.9)
Doing all right 1174 (53.6) 1018 (46.4)
Just about getting by 156 (34.7) 294 (65.3)
Finding it quite difficult 16 (25.4) 47 (74.6)
Finding it very difficult 4 (16.7) 20 (83.3)

How worried about: Your future financial situation 315.28 * <0.001
Not at all worried 1845 (67.3) 897 (32.7)
Not very worried 1675 (61.4) 1051 (38.6)
Somewhat worried 575 (44.0) 732 (56.0)
Very worried 45 (24.3) 140 (75.7)
Extremely worried 14 (19.2) 59 (80.8)

Age 44.20 * <0.001
50–59 683 (52.9) 609 (47.1)
60–69 1347 (57.4) 1000 (42.6)
70–79 1426 (61.9) 878 (38.1)
80–89 583 (64.5) 321 (35.5)
90+ 69 (67.6) 33 (32.4)

Gender 63.91 ** <0.001
Male 1970 (64.4) 1088 (35.6)
Female 2186 (54.9) 1793 (45.1)

Ethnicity 2.21 ** 0.137
Non-BAME 3958 (58.9) 2766 (41.1)
BAME 198 (63.3) 115 (36.7)

Urbanicity 8.42 ** 0.004
Urban 2963 (58.0) 2144 (42.0)
Rural 1191 (62) 734 (38.1)

Felt depressed during the past week 534.53 ** <0.001
Yes 384 (29.6) 865 (70.4)
No 3789 (65.4) 2008 (34.6)
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Table 2. Cont.

Variable Sleep Quality, n (%) Test Statistic p Value

Good Poor

Felt lonely during the past week 286.01 ** <0.001
Yes 451 (37.3) 757 (62.7)
No 3700 (63.7) 2111 (36.3)

Felt nervous, anxious, or on edge over the past two weeks 605.16 ** <0.001
Yes 1031 (40.1) 1539 (59.9)
No 3116 (70.1) 1328 (29.9)

Self-reported health over the past month 1040.89 * <0.001
Excellent 575 (83.9) 110 (16.1)
Very good 1739 (75.2) 573 (24.8)
Good 1409 (57.1) 1060 (42.9)
Fair 370 (29.5) 883 (70.5)
Poor 59 (18.8) 254 (81.2)

Why were you staying at home: I am at an increased risk from coronavirus 33.32 ** <0.001
Yes 2382 (62.4) 1436 (37.6)
No 894 (54.0) 761 (46.0)

Do you currently drink alcohol? 24.80 ** <0.001
Yes 2813 (61.2) 1783 (38.8)
No 1343 (55.0) 1097 (45.0)

Do you currently smoke? 15.46 ** <0.001
Yes 257 (50.7) 250 (49.3)
No 3899 (59.7) 2631 (40.3)

Do you have an LSIDI that limits activities? 180.10 * <0.001
No LSIDI 2188 (65.6) 1145 (34.4)
LSIDI—does not limit activities 950 (61.8) 588 (38.2)
LSIDI—limits activities 1017 (47.0) 1147 (53.0)

* Chi-squared test for trend; ** with continuity correction. NVQ: National Vocational Qualifications; CSE:
Certificate of Secondary Education; BAME: Black and Minority Ethnic; LSIDI: long-standing illness, disability,
or infirmity.

3.3. Multivariable Relationships between SEB and Sleep Quality

Table 3 presents the results from the binary logistic regression analysis, which was
used to test associations between the socioeconomic background (SEB) proxy variables and
sleep quality, in the unadjusted model (model 1, containing only the three SEB variables)
and when adjusting for the sociodemographic (model 2), mental health (model 3), and
physical health and health behavior (model 4) covariates.

Educational attainment (p = 0.321) was not significantly associated with sleep quality
in model 1 and remained non-significant when adjusting for the other covariates (model 2:
p = 0.551; model 3: p = 0.635; and model 4: p = 0.694).

Conversely, both financial SEB proxies showed a highly significant association in the
unadjusted model (model 1) (both: p < 0.001). People who felt that they were doing all
right (OR = 1.32; 95% CI = 1.16, 1.51), just about getting by (OR = 1.76; 95% CI = 1.36,
2.29), or finding it difficult financially (OR = 2.50; 95% CI=1.28, 4.88) three months before
the coronavirus outbreak were significantly more likely to have poor sleep quality during
the pandemic compared with people who were living comfortably. Similarly, people who
were not very worried (OR = 1.22; 95% CI = 1.07, 1.39), somewhat worried (OR = 2.14;
95% CI = 1.79, 2.54), very worried (OR = 4.11; 95% CI = 2.70, 6.24), or extremely worried
(OR = 7.10; 95% CI = 3.19, 15.83) during the pandemic were significantly more likely to
experience poor sleep quality compared with people who were not at all worried in the
unadjusted model (model 1).
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Table 3. Results of Logistic Regression Models.

Model 1 Model 2 Model 3 Model 4

Variable OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value

Highest educational attainment 0.321 0.551 0.635 0.694
Degree or equivalent Reference Reference Reference Reference
Higher ed. Below degree 1.06 (0.89–1.25) 0.534 1.05 (0.88–1.25) 0.581 1.08 (0.90–1.30) 0.383 1.03 (0.84–1.28) 0.762
NVQ3/Advanced(A)-Level 1.09 (0.89–1.33) 0.416 1.03 (0.84–1.26) 0.766 1.12 (0.91–1.39) 0.287 1.14 (0.89–1.46) 0.292
NVQ2/Ordinary(O)-Level 1.06 (0.90–1.24) 0.483 1.00 (0.85–1.18) 0.998 1.04 (0.88–1.23) 0.678 0.97 (0.80–1.19) 0.772
NVQ1/CSE 1.11 (0.81–1.52) 0.515 1.11 (0.80–1.53) 0.533 1.03 (0.73–1.44) 0.884 0.83 (0.55–1.26) 0.375
No qualification 1.23 (1.04–1.46) 0.019 1.17 (0.98–1.41) 0.085 1.18 (0.97–1.42) 0.101 0.95 (0.75–1.20) 0.654

Financial situation 3 months before
coronavirus outbreak <0.001 <0.001 0.002 0.879

Living comfortably Reference Reference Reference Reference
Doing all right 1.32 (1.16–1.51) <0.001 1.31 (1.15–1.50) <0.001 1.23 (1.07–1.42) 0.004 1.05 (0.88–1.24) 0.587
Just about getting by 1.76 (1.36–2.29) <0.001 1.80 (1.38–2.35) <0.001 1.61 (1.22–2.14) 0.001 1.02 (0.72–1.44) 0.930
Finding it quite difficult 2.50 (1.28–4.88) 0.007 2.36 (1.20–4.64) 0.013 1.99 (0.98–4.06) 0.058 1.43 (0.55–3.71) 0.464
Finding it very difficult 2.29 (0.61–8.62) 0.221 1.82 (0.47–6.96) 0.385 1.26 (0.30–5.22) 0.750 0.59 (0.10–3.61) 0.571

How worried about: Your future
financial situation <0.001 <0.001 <0.001 0.001

Not at all worried Reference Reference Reference Reference
Not very worried 1.22 (1.07–1.39) 0.003 1.20 (1.05–1.37) 0.008 1.12 (0.97–1.29) 0.113 1.10 (0.94–1.30) 0.246
Somewhat worried 2.14 (1.79–2.54) <0.001 2.02 (1.69–2.42) <0.001 1.56 (1.29–1.89) <0.001 1.46 (1.16–1.83) 0.001
Very worried 4.11 (2.70–6.24) <0.001 3.75 (2.45–5.75) <0.001 2.06 (1.31–3.23) 0.002 2.02 (1.15–3.55) 0.014
Extremely worried 7.10 (3.19–15.83) <0.001 7.43 (3.16–17.50) <0.001 3.44 (1.42–8.32) 0.006 8.09 (1.62–40.30) 0.011

Age 0.620 0.358 0.008
50–59 Reference Reference Reference
60–69 1.00 (0.84–1.19) 0.983 0.96 (0.80–1.14) 0.614 0.80 (0.65–1.00) 0.046
70–79 0.92 (0.78–1.10) 0.375 0.89 (0.74–1.07) 0.199 0.71 (0.57–0.89) 0.003
80–89 0.91 (0.74–1.13) 0.399 0.89 (0.71–1.11) 0.297 0.63 (0.47–0.83) 0.001
90+ 0.76 (0.46–1.26) 0.283 0.62 (0.37–1.05) 0.077 0.46 (0.23–0.91) 0.027

Gender <0.001 0.033 0.004
Female Reference Reference Reference
Male 0.72 (0.64–0.81) <0.001 0.88 (0.78–0.99) 0.033 0.81 (0.70–0.93) 0.004

Urbanicity 0.137 0.745 0.902
Urban Reference Reference Reference
Rural 0.91 (0.80–1.03) 0.137 0.98 (0.86–1.12) 0.745 0.99 (0.85–1.16) 0.902

Felt depressed during the past week <0.001 <0.001
No Reference Reference
Yes 2.28 (1.91–2.73) <0.001 1.67 (1.34–2.06) <0.001
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Table 3. Cont.

Model 1 Model 2 Model 3 Model 4

Variable OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value

Felt lonely during the past week <0.001 <0.001
No Reference Reference
Yes 1.51 (1.28–1.78) <0.001 1.44 (1.18–1.76) <0.001

Felt nervous, anxious, or on edge
over the past two weeks <0.001 <0.001

No Reference Reference
Yes 2.16 (1.90–2.47) <0.001 1.86 (1.59–2.18) <0.001

Self-reported health over the past month <0.001
Excellent Reference
Very good 1.47 (1.10–1.95) 0.009
Good 2.89 (2.17–3.85) <0.001
Fair 7.39 (5.28–10.35) <0.001
Poor 9.93 (5.96–16.56) <0.001

Why were you staying at home: I am at an increased risk from coronavirus 0.8827
No Reference
Yes 1.02 (0.87–1.20) 0.827

Do you currently drink alcohol? 0.196
Yes Reference
No 0.90 (0.77–1.06) 0.196

Do you currently smoke? 0.996
No Reference
Yes 1.00 (0.75–1.34) 0.996

Do you have an LSIDI that limits activities? 0.523
No LSIDI Reference
LSIDI—does not limit activities 1.11 (0.93–1.33) 0.257
LSIDI—limits activities 1.05 (0.88–1.26 0.604

NVQ: National Vocational Qualifications; CSE: Certificate of Secondary Education; LSIDI: long-standing illness, disability, or infirmity.



Int. J. Environ. Res. Public Health 2023, 20, 4534 11 of 19

In model 2, when adjusting for age, gender, and urbanicity, both the financial SEB
proxies retained a high level of significance (both: p < 0.001). Similarly in model 3, when
adjusting for anxiety, depression, and loneliness in addition to the sociodemographic vari-
ables, the person’s financial situation three months before the pandemic (p = 0.003) and
being worried about the future financial situation (p < 0.001) were significantly associated
with poor sleep quality. When adjusting additionally for physical health and health be-
havior variables (model 4), being worried about the future financial situation remained
significantly associated with poor sleep quality (p < 0.001), although the financial situation
three months before the pandemic was no longer significant (p = 0.879). In this final ad-
justed model, people who were somewhat worried (OR = 1.46; 95% CI = 1.16, 1.83), very
worried (OR = 2.02; 95% CI = 1.15, 3.55), or extremely worried (OR = 8.09; 95% CI = 1.62,
40.30) during the pandemic were significantly more likely to experience poor sleep quality
compared with people who were not at all worried.

In the final adjusted model, age group (p = 0.008), gender (p = 0.004), feeling depressed
(p < 0.001), lonely (p < 0.001), and anxious (p < 0.001), and self-rated health (p < 0.001) were
all independently associated with poor sleep quality.

4. Discussion

Using data from a large cohort study of adults aged ≥50, this study aimed to explore
whether socioeconomic background (SEB) was associated with sleep quality in older adults
during the early stages of the COVID-19 pandemic. Further, it looked to examine the effects
of additional covariates on the relationships.

The bivariate results indicated that educational attainment, the person’s financial
situation in the three months before the coronavirus outbreak, and the person’s degree
of concern over their future financial situation were all associated with sleep quality.
More specifically, lower educational attainment and perceived greater financial hardship
and concerns were associated with poor sleep quality. Given that these were considered
to be indicators of low SEB, it may be concluded that low SEB is related to poor sleep
quality in older adults, which is supported by research conducted prior to the COVID-
19 pandemic [71–73]. Our results show that these relationships between low SEB and
poor sleep quality in older adults were present during the pandemic, although, given the
cross-sectional nature of our analyses (as further discussed below), it is not possible to say
whether they were caused, or exacerbated, by the COVID-19 pandemic. Although COVID-
19 infection has been associated with reduced sleep quality, given the low proportion of
people who had received a positive COVID test in this wave (0.3%), any differences in sleep
quality or the relationship with SEB, were more likely to have been due to concerns about
the virus and the pandemic generally, rather than due to actual infection.

The three education/finance variables were used as proxies for SEB. It may, therefore,
be that lower educational attainment and greater financial difficulties and concerns were
in themselves important in determining sleep quality in a general sense, rather than as
indicators of SEB. This is supported by the finding that the three SEB proxies had varying
levels of significance in the multivariate analyses, which might suggest that they are not
necessarily indicative of SEB as a whole, and/or that they had a differential role in relation
to sleep quality. The three variables are, therefore, each discussed separately below.

Although educational attainment was significantly associated with sleep quality in the
bivariate analyses, the association was not significant in the unadjusted regression model.
This suggests that the association between educational attainment and sleep quality was
explained by the financial variables, i.e., people with lower educational attainment had asso-
ciated financial concerns, and that these were more important in predicting sleep problems
than the level of education itself. Educational attainment remained non-significant when
adjusting for sociodemographic, mental health, and physical health and health behavior
variables; in other words, while education is related to sleep quality in older adults, the
relationship is moderated by a variety of wider factors that may be more directly associated
with sleep quality. This finding contrasts with those from previous studies, which found
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education to have direct causality with poor health [66,71,74]. However, this is likely
to be due to the ages of the participants in this study, i.e., an individual’s highest level
of education is typically achieved during early adulthood, meaning that a considerable
amount of time is likely to have passed between the completion of education and old age.
Consequently, the effects of education on (older) adults’ health become less pronounced
over time [75], particularly when compared with more recent factors, such as occupation,
access to financial resources, or health problems.

Both the person’s financial situation in the three months before the coronavirus pan-
demic and the person’s degree of concern about their future financial situation were highly
significant in the unadjusted model and when adjusted for sociodemographic character-
istics. This suggests that older adults with greater financial difficulties and concerns are
likely to experience poor sleep quality regardless of their sociodemographic characteristics,
e.g., age and gender.

The relationship between the person’s previous financial situation and sleep quality
was partially moderated when adjusting for mental health variables, although the category
‘finding it very difficult’ was non-significant across all models. This may have been because
of the relatively small numbers in this category (a possible Type II error). This is supported
by the finding that, although the category ‘finding it quite difficult’ was significantly
associated with poor sleep quality in models 1 and 2, it became non-significant in model 3 as
further variables were included. The other categories (‘just about getting by’ and ‘doing all
right’) remained significant until model 4, when the health-related variables were included.
At this point, the financial situation three months before the coronavirus outbreak was
no longer significant. This may indicate that older adults experiencing financial hardship
had more physical and mental health problems that were more important in negatively
affecting sleep quality. Notably, studies have shown that older adults facing greater financial
strain are typically less able to purchase food, pay bills, and own their accommodation
outright [76–78], which can lead to heightened stress and anxiety [76,77,79]. Feelings of
financial inadequacy compared with peers can also promote general life dissatisfaction,
resulting in depression [80]. There is, therefore, evidence in the extant literature to support
the idea that greater financial difficulty is associated with poor mental health, which can, in
turn, negatively affect sleep quality. However, the present study did not directly test for
causality, and it is likely that this observed relationship between poor sleep quality and
mental health among older adults experiencing greater financial strain is bidirectional.

The inclusion of physical health and health behavior variables into the logistic re-
gression model fully moderated the relationship between participants’ previous financial
circumstances and sleep quality. This may suggest that participants experiencing greater
financial strain are likely to also have poor physical health, which, in turn, may disrupt
sleep quality. In a recent study, König et al. [81] found that older adults experiencing greater
financial difficulties are more likely to delay retirement. However, delayed retirement has
been found to be associated with musculoskeletal pain [82–84], which negatively impacts
sleep quality [85,86]. Thus, causal pathways to explain the results of this study may be
inferred from the extant literature. However, as with the mental health variables, this
relationship may well be bidirectional, given that direct causality was not tested.

With regard to the person’s degree of concern about their future financial situation,
this remained significantly associated with sleep quality across all models, and there was
limited evidence of a moderating effect when adjusted for mental health variables (model
3). Previous research has shown that financially related concerns about the future have
been linked to depression [87,88] and anxiety [89], both of which likely disrupt sleep
quality [90]. However, the results of this study suggest that concern over future finances
is an independent risk factor for poor sleep quality, i.e., above and beyond the effects
of mental health problems. Similarly, the relationship between financial concerns about
the future and poor sleep quality was not moderated by the inclusion of physical health
variables, similar to findings reported by Morris et al. [91]. It may therefore be concluded
that participants who were greatly concerned about the future experienced poor sleep
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quality, irrespective of any physical health problems. Again, this situates financial concern
about the future as an independent risk factor for poor sleep quality.

Limitations

Several limitations became apparent whilst undertaking this research. First, much of
the data were susceptible to recall bias [92] and under-evaluation [93,94], given that they
were acquired using self-reported measures, e.g., the sleep quality and the perceived health
variables. Future research could seek to acquire data on sleep quality in a more objective
manner in order to allow for improved accuracy. For example, polysomnography could
be used to measure sleep quality [95,96], although this requires greater resources and may
reduce response rates. The self-reported health measure we used is also subjective, and
although self-reported health has long been established as an independent predictor of
various health outcomes (e.g., mortality, health service utilization, and prescribed drug use)
in older people [97,98], variables derived from a more detailed past medical history may
provide a more nuanced understanding of the moderating effect of previously diagnosed
physical and mental health on the relationships with sleep problems observed here. Future
research could seek to include data on such diagnoses from patient records.

Second, SEB was constructed using three proxy variables for the purposes of this
study. While this provided insight into different components of SEB, it did not allow for
holistic inferences regarding SEB to be made. Future research should therefore look to
use a single SEB composite variable, for example, through measures such as the indices of
multiple deprivation (IMD) scale [99]. This may allow for more conclusive inferences to be
drawn regarding the relationship between SEB and sleep quality in older adults during the
COVID-19 pandemic.

Third, the categories ‘BAME’ and ‘non-BAME’ were used in the ELSA ethnicity vari-
able. However, these terms may be perceived as too generalized and may misrepresent the
disparities faced by certain ethnic groups [100], such as Roma groups [101]. Accounting
for the complexity of ethnicity by either using the terms ‘ethnic minority’ and ‘non-ethnic
minority’ or by using a more comprehensive list of ethnicities may allow for more repre-
sentative research to take place.

Fourth, the dataset used in this study did not account for the range of components
that form sleep quality, including sleep duration, sleep fragmentation, and daytime sleepi-
ness [102]. Adopting a narrower focus might yield further interesting results and may
highlight greater sleep disparities as a result of SEB.

Finally, the two waves of data collection during the COVID-19 pandemic were rela-
tively early on, and the data from COVID Wave 1 analyzed here were collected between
June and July 2020, when relatively little was known about the virus and how it was
transmitted. It is possible that the associations observed here may have been moderated
or exacerbated as the pandemic progressed, or the findings may have been different at
other times during the pandemic. For example, the UK came out of the initial lockdown
period in June 2020; on the one hand, this might have reduced older people’s anxieties
about COVID-19 (because the prevalence and risk of COVID-19 were reducing); on the
other hand, the increased social activity and lack of rapid testing and vaccination may have
increased people’s fears about being infected. These changes may have had a further impact
on people’s sleep quality and on the relationship between SEB and sleep. In the medium
term, as the pandemic progressed, the understanding of the virus and its transmission in-
creased and rapid tests and vaccines were developed, which probably helped reduce fears,
although this may have been offset by the emergence of variants of the virus, e.g., the Beta
and Omicron variants, which may have increased uncertainty and fears. Further research
should explore whether the relationship between SEB and sleep quality was moderated as
the pandemic progressed, e.g., using the (smaller) ELSA COVID Wave 2 study or using
other available datasets. Similarly, a longitudinal analysis of individuals before, during,
and following the COVID-19 pandemic would provide insights into both the effect of the
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pandemic on sleep quality and the extent to which the SEB–sleep quality relationship was
moderated or exacerbated during this period.

Despite the limitations discussed above, the study involved a large representative
sample of people aged 50 and over, and a number of conclusions can be drawn about this
study that may be applicable to older people in other countries.

5. Conclusions

This study is important in being the first to examine the association between socioeco-
nomic background (SEB) and sleep quality among older people during the early stages of
the COVID-19 pandemic in England (June–July 2020). It has demonstrated that, in relation
to sleep quality, SEB may need to be conceptualized in relation to component parts in order
to understand the factors associated with poor sleep quality.

In summary, this study found that lower educational attainment, greater exposure
to financial difficulties, and greater concern over future finances were all associated with
poor sleep quality in older adults during this phase of the COVID-19 pandemic. However,
the relationship between educational attainment and sleep quality was moderated and
explained by the person’s degree of concern over their future financial situation. Meanwhile,
the relationship between the person’s previous financial situation and sleep quality was
moderated by mental health, physical health, and health behavior variables. To this end, it
cannot be concluded that low SEB as a whole was a significant risk factor for poor sleep
quality in older adults. Instead, greater concern over future finances as a specific component
of low SEB, poor mental health, and poor physical health were found to be the biggest
risk factors for poor sleep quality in older adults during the COVID-19 pandemic. Future
research involving longitudinal analysis should investigate how financial concerns, sleep
quality, and the relationship between financial concerns and sleep varied before, during,
and after the pandemic.

From a practical perspective, the findings of this study highlight ways in which sleep
quality can be better managed in older adults. Principally, any financial concerns should
be eased as much as possible. While this would probably be best achieved through state
pension reforms, such political change does not offer the most practical approach for
clinicians. Instead, the establishment of free financial advice centers for older adults in
areas of greater deprivation may help ease anxieties relating to future finances. However,
such centers must adopt a person-centered approach, given that older adults tend to be
reluctant to discuss personal problems with strangers [103]. Other possible options to ease
financial strain during future waves of COVID-19, or during future pandemics, may be to
provide temporary financial support to the people in greatest need, e.g., older people on
low incomes.

In a similar vein, the provision of free and accessible mental health services for older
adults should be made a priority in order to reduce cases of anxiety, depression, and
loneliness. Efforts must simultaneously be made to promote a mental health discourse in
older adult communities, given that mental health is often a stigmatized or unrecognized
concept for many older adults [104]. Finally, an active health literacy program could be
developed in order to reduce preventable illnesses and behaviors that impede good-quality
sleep, such as alcohol consumption, smoking, and obesity.

This study has developed important insights that could help healthcare professionals,
policymakers, and health service providers to support older people generally, as well as
during future waves of the COVID-19 pandemic, and in future pandemics more generally.
Healthcare professionals should consider the underlying financial or physical/mental
health problems faced by individual patients who seek support for sleep problems: al-
though poor sleep may be the problem being present, other associated factors may require
consideration. Policymakers and health service providers may wish to consider interven-
tions to promote health and wellness among older people experiencing sleep problems.
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Pittsburgh Sleep Quality Index in over 7000 Pregnant Women in Poland. Sleep Biol. Rhythm. 2021, 19, 353–360. [CrossRef]

51. Varghese, N.E.; Lugo, A.; Ghislandi, S.; Colombo, P.; Pacifici, R.; Gallus, S. Sleep Dissatisfaction and Insufficient Sleep Duration in
the Italian Population. Sci. Rep. 2020, 10, 17943. [CrossRef] [PubMed]

52. Lee, G.B.; Kim, H.C.; Jeon, Y.J.; Jung, S.J. Association between Socioeconomic Status and Longitudinal Sleep Quality Patterns
Mediated by Depressive Symptoms. Sleep 2021, 44, zsab044. [CrossRef] [PubMed]

53. Thielmann, B.; Schierholz, R.S.; Broeckelmann, I. Subjective and Objective Concsequences of Stress in Subjects with Subjectively
Different Sleep Quality—a Cross-Sectional Study. Int. J. Environ. Res. Public Health 2021, 19, 9990. [CrossRef] [PubMed]

54. Harknett, K.; Schneider, D.; Wolfe, R. Losing Sleep over Work Scheduling? The Relationship between Work Schedules and Sleep
Quality for Service Sector Workers. SSM-Popul. Health 2020, 12, 100681. [CrossRef] [PubMed]

55. Counts, C.J.; Grubin, F.C.; John-Henderson, N.A. Childhood Socioeconomic Status and Risk in Early Family Environments:
Predictors of Global Sleep Quality in College Students. Sleep Health 2018, 4, 301–306. [CrossRef]

56. Fuligni, A.J.; Chiang, J.J.; Tottenham, N. Sleep Disturbance and the Long-Term Impact of Early Adversity. Neurosci. Biobehav. Rev.
2021, 126, 304–313. [CrossRef]

57. John-Henderson, N.A.; Williams, S.E.; Brindle, R.C.; Ginty, A.T. Changes in Sleep Quality and Levels of Psychological Distress
during the Adaptation to University: The Role of Childhood Adversity. Br. J. Psychol. 2018, 109, 694–707. [CrossRef]

58. Rojo-Wissar, D.M.; Davidson, R.D.; Beck, C.J.; Kobayashi, U.S.; VanBlargan, A.C.; Haynes, P.L. Sleep Quality and Perceived
Health in College Undergraduates with Adverse Childhood Experiences. Sleep Health 2019, 5, 187–192. [CrossRef]

59. Catoire, S.; Nourredine, M.; Lefebvre, S.; Couraud, S.; Gronfier, C.; Rey, R.; Peter-Derex, L.; Geoffroy, P.A.; Rolland, B. Tobacco-
Induced Sleep Disturbances: A Systematic Review and Meta-Analysis. Sleep Med. Rev. 2021, 60, 101544. [CrossRef]

60. Graupensperger, S.; Fairlie, A.M.; Vitiello, M.V.; Kilmer, J.R.; Larimer, M.E.; Patrick, M.E.; Lee, C.M. Daily-Level Effects of Alcohol,
Marijuana, and Simultaneous Use on Young Adults’ Perceived Sleep Health. Sleep 2021, 44, zsab187. [CrossRef]

61. Kolla, B.P.; Mansukhani, M.P.; Biernacka, J.; Chakravorty, S.; Karpyak, V.M. Sleep Disturbances in Early Alcohol Recovery:
Prevalence and Associations with Clinical Characteristics and Severity of Alcohol Consumption. Drug Alcohol. Depend. 2020,
206, 107655. [CrossRef]

62. Nuñez, A.; Rhee, J.U.; Haynes, P.; Chakravorty, S.; Patterson, F.; Killgore, W.D.S.; Gallagher, R.A.; Hale, L.; Branas, C.;
Carrazco, N.; et al. Smoke at Night and Sleep Worse? The Associations between Cigarette Smoking with Insomnia Severity and
Sleep Duration. Sleep Health 2021, 7, 177–182. [CrossRef]

63. Puddephatt, J.-A.; Jones, A.; Gage, S.H.; Fear, N.T.; Field, M.; McManus, S.; McBride, O.; Goodwin, L. Associations of Alcohol Use,
Mental Health and Socioeconomic Status in England: Findings from a Representative Population Survey. Drug Alcohol Depend.
2021, 219, 108463. [CrossRef] [PubMed]

64. Ruggiero, A.R.; Peach, H.D.; Gaultney, J.F. Association of Sleep Attitudes with Sleep Hygiene, Duration, and Quality: A Survey
Exploration of the Moderating Effect of Age, Gender, Race, and Perceived Socioeconomic Status. Health Psychol. Behav. Med. 2019,
7, 19–44. [CrossRef] [PubMed]

65. Wang, Q.; Shen, J.J.; Sotero, M.; Li, C.A.; Hou, Z. Income, Occupation and Education: Are They Related to Smoking Behaviours in
China? PLoS ONE 2018, 13, e0192571. [CrossRef] [PubMed]

66. Darin-Mattsson, A.; Fors, S.; Kåreholt, I. Different Indicators of Socioeconomic Status and Their Relative Importance as Determi-
nants of Health in Old Age. Int. J. Equity Health 2017, 16, 173. [CrossRef]

67. Marmot, M.; Pacchiotti, B.; Banks, J.; Steel, N.; Oldfield, Z.; Nazroo, J.; Dangerfield, P.; Coughlin, K.; Zaninotto, P.;
Crawford, R.; et al. English Longitudinal Study of Ageing COVID-19 Study, Waves 1–2, 2020, 3rd ed; SN:8688; UK Data Service:
Colchester, UK, 2022. [CrossRef]

http://doi.org/10.1016/j.jagp.2018.03.010
http://www.ncbi.nlm.nih.gov/pubmed/29709510
http://doi.org/10.3390/ijerph19010313
http://doi.org/10.1007/s00415-020-10056-6
http://www.ncbi.nlm.nih.gov/pubmed/32654065
http://doi.org/10.1016/j.jped.2021.07.002
http://www.ncbi.nlm.nih.gov/pubmed/34480854
http://doi.org/10.1016/j.paid.2020.110371
http://www.ncbi.nlm.nih.gov/pubmed/32904342
http://doi.org/10.5935/1984-0063.20200082
http://www.ncbi.nlm.nih.gov/pubmed/35186203
http://doi.org/10.1111/ajag.12531
http://doi.org/10.1007/s41105-021-00324-x
http://doi.org/10.1038/s41598-020-72612-4
http://www.ncbi.nlm.nih.gov/pubmed/33087728
http://doi.org/10.1093/sleep/zsab044
http://www.ncbi.nlm.nih.gov/pubmed/33630996
http://doi.org/10.3390/ijerph18199990
http://www.ncbi.nlm.nih.gov/pubmed/34639292
http://doi.org/10.1016/j.ssmph.2020.100681
http://www.ncbi.nlm.nih.gov/pubmed/33195791
http://doi.org/10.1016/j.sleh.2018.02.003
http://doi.org/10.1016/j.neubiorev.2021.03.021
http://doi.org/10.1111/bjop.12314
http://doi.org/10.1016/j.sleh.2018.11.007
http://doi.org/10.1016/j.smrv.2021.101544
http://doi.org/10.1093/sleep/zsab187
http://doi.org/10.1016/j.drugalcdep.2019.107655
http://doi.org/10.1016/j.sleh.2020.10.006
http://doi.org/10.1016/j.drugalcdep.2020.108463
http://www.ncbi.nlm.nih.gov/pubmed/33421804
http://doi.org/10.1080/21642850.2019.1567343
http://www.ncbi.nlm.nih.gov/pubmed/34040837
http://doi.org/10.1371/journal.pone.0192571
http://www.ncbi.nlm.nih.gov/pubmed/29420649
http://doi.org/10.1186/s12939-017-0670-3
http://doi.org/10.5255/UKDA-SN-8688-3


Int. J. Environ. Res. Public Health 2023, 20, 4534 18 of 19

68. Buysse, D.J.; Reynolds III, C.F.; Monk, T.H.; Berman, S.R.; Kupfer, D.J. The Pittsburgh Sleep Quality Index: A New Instrument for
Psychiatric Practice and Research. Psychiatry Res. 1988, 28, 193–213. [CrossRef]

69. Wang, F.; Bíró, É. Determinants of Sleep Quality in College Students: A Literature Review. Explore 2021, 17, 170–177. [CrossRef]
70. Lyons, A.C.; Grable, J.E.; Joo, S.-H. A Cross-Country Analysis of Population Aging and Financial Security. J. Econ. Ageing 2018, 12,

96–117. [CrossRef]
71. Friedman, E.M.; Love, G.D.; Rosenkranz, M.A.; Urry, H.L.; Davidson, R.J.; Singer, B.H.; Ryff, C.D. Socioeconomic Status Predicts

Objective and Subjective Sleep Quality in Aging Women. Psychosom. Med. 2007, 69, 682–691. [CrossRef]
72. Gu, D.; Sautter, J.; Pipkin, R.; Zeng, Y. Sociodemographic and Health Correlates of Sleep Quality and Duration among Very Old

Chinese. Sleep 2010, 33, 601–610. [CrossRef]
73. Zhang, H.-S.; Li, Y.; Mo, H.; Qiu, D.-X.; Zhao, J.; Luo, J.-L.; Lin, W.-Q.; Wang, J.-J.; Wang, P.-X. A Community-Based Cross-Sectional

Study of Sleep Quality in Middle-Aged and Older Adults. Qual. Life Res. 2017, 26, 923–933. [CrossRef]
74. Soltani, M.; Haytabakhsh, M.R.; Najman, J.M.; Williams, G.M.; O’Callaghan, M.J.; Bor, W.; Dingle, K.; Clavarino, A. Sleepless

Nights: The Effect of Socioeconomic Status, Physical Activity, and Lifestyle Factors on Sleep Quality in a Large Cohort of
Australian Women. Arch. Women’s Ment. Health 2012, 15, 237–247. [CrossRef]

75. Avlund, K.; Holstein, B.E.; Osler, M.; Damsgaard, M.T.; Holm-Pedersen, P.; Rasmussen, N.K. Social Position and Health in Old
Age: The Relevance of Different Indicators of Social Position. Scand. J. Public Health 2003, 31, 126–136. [CrossRef]

76. Marshall, G.L.; Kahana, E.; Gallo, W.T.; Stansbury, K.L.; Thielke, S. The Price of Mental Well-Being in Later Life: The Role of
Financial Hardship and Debt. Aging Ment. Health 2021, 25, 1338–1344. [CrossRef]

77. Wilkinson, L.R. Fincancial Strain and Mental Health among Older Adults during the Great Recession. J. Gerontol. Ser. B Psychol.
Sci. Soc. Sci. 2016, 71, 745–754. [CrossRef]

78. Szabo, A.; Allen, J.; Alpass, F.; Stephens, C. Loneliness, Socio-Economic Status and Quality of Life in Old Age: The Moderating
Role of Housing Tenure. Ageing Soc. 2019, 39, 998–1021. [CrossRef]

79. Bates, L.; Kearns, R.; Coleman, T.; Wiles, J. ‘You Can’t Put Your Roots down’: Housing Pathways, Rental Tenure and Precarity in
Older Age. Hous. Stud. 2020, 35, 1442–1467. [CrossRef]

80. Fenge, L.-A.; Hean, S.; Worswick, L.; Wilkinson, C.; Fearnley, S.; Ersser, S. The Impact of the Economic Recession on Well-Being
and Quality of Life of Older People: Economic Recession on Well-Being and Quality of Life. Health Soc. Care Community 2012, 20,
617–624. [CrossRef]

81. König, S.; Lindwall, M.; Johansson, B. Involuentary and Delayed Retirement as a Possible Health Risk for Lower Educated
Retirees. J. Popul. Ageing 2019, 12, 475–489. [CrossRef]

82. Brattberg, G.; Parker, M.G.; Thorslund, M. A Longitudinal Study of Pain: Reported Pain from Middle Age to Old Age. Clin. J.
Pain 1997, 13, 144–149. [CrossRef]

83. Neupane, S.; Nygård, C.-H.; Prakash, K.C.; von Bonsdorff, M.B.; von Bonsdorff, M.E.; Seitsamo, J.; Rantanen, T.; Ilmarinen, J.;
Leino-Arjas, P. Multisite Musculoskeletal Pain Trajectories from Midlife to Old Age: A 28-Year Follow-up of Municipal Employees.
Occup. Environ. Med. 2018, 75, 863–870. [CrossRef]

84. Plouvier, S.; Gourmelen, J.; Chastang, J.-F.; Lanoë, J.-L.; Leclerc, A. Low Back Pain around Retirement Age and Physical
Occupational Exposure during Working Life. BMC Public Health 2011, 11, 268. [CrossRef]

85. Morelhão, P.K.; Gobbi, C.; Christofaro, D.G.D.; Damato, T.M.; Grande, G.D.; Frange, C.; Andersen, M.L.; Tufik, S.; Franco, M.R.;
Pinto, R.Z. Bidirectional Association between Sleep Quality and Low Back Pain in Older Adults: A Longitudinal Observational
Study. Arch. Phys. Med. Rehabil. 2022, 103, 1558–1564. [CrossRef]

86. Zarean, E.; Azadeh, A.; Pirali, H.; Doroushi, B.; Edrisi, A.; Ahmadi, A.; Baharizadeh, A.; Torkian, S. Association between
Depression, Anxiety, and Insomnia with Musculoskeletal Pain Source: A Multi-Center Study. Middle East Curr. Psychiatry 2021,
28, 5. [CrossRef]

87. D’Hudson, G.; Saling, L.L. Worry and Rumination in Older Adults: Differentiating the Processes. Aging Ment. Health 2010, 14,
524–534. [CrossRef]

88. Watkins, E.R.; Roberts, H. Reflecting on Rumination: Consequences, Causes, Mechanisms and Treatment of Rumination. Behav.
Res. Ther. 2020, 127, 103573. [CrossRef]

89. Rewston, C.; Clarke, C.; Moniz-Cook, E.; Waddington, R. Distinguishing Worry from Rumination in Older People: A Preliminary
Investigation. Aging Ment. Health 2007, 11, 604–611. [CrossRef]

90. Tighe, C.A.; Dautovich, N.D.; Hilgeman, M.M.; Allen, R.S. Links between Savoring, Rumination, and Sleep-Related Experiences
across Adulthood: Implications for Older Adults. Clin. Gerontol. 2022, 45, 419–429. [CrossRef]

91. Morris, J.L.; Belcher, S.M.; Jeon, B.; Godzik, C.M.; Imes, C.C.; Luyster, F.; Sereika, S.M.; Scott, P.W.; Chasens, E.R. Financial
Hardship and Its Associations with Percieved Sleep Quality in Participants with Type 2 Diabetes and Obstructive Sleep Apnea.
Chronic Illn. 2021, 19, 197–207. [CrossRef]

92. Brusco, N.K.; Watts, J.J. Empirical Evidence of Recall Bias for Primary Health Care Visits. BMC Health Serv. Res. 2015, 15, 381.
[CrossRef]

93. Jaspal, R.; Breakwell, G.M. Socio-Economic Inequalities in Social Network, Loneliness and Mental Health during the Covid-19
Pandemic. Int. J. Soc. Psychiatry 2022, 68, 155–165. [CrossRef]

94. Präg, P. Subjective Socio-Economic Status Predicts Self-Rated Health Irrespective of Objective Family Socio-Economic Background.
Scand. J. Public Health 2020, 48, 707–714. [CrossRef]

http://doi.org/10.1016/0165-1781(89)90047-4
http://doi.org/10.1016/j.explore.2020.11.003
http://doi.org/10.1016/j.jeoa.2018.03.001
http://doi.org/10.1097/PSY.0b013e31814ceada
http://doi.org/10.1093/sleep/33.5.601
http://doi.org/10.1007/s11136-016-1408-1
http://doi.org/10.1007/s00737-012-0281-3
http://doi.org/10.1080/14034940210134130
http://doi.org/10.1080/13607863.2020.1758902
http://doi.org/10.1093/geronb/gbw001
http://doi.org/10.1017/S0144686X17001362
http://doi.org/10.1080/02673037.2019.1673323
http://doi.org/10.1111/j.1365-2524.2012.01077.x
http://doi.org/10.1007/s12062-018-9234-6
http://doi.org/10.1097/00002508-199706000-00008
http://doi.org/10.1136/oemed-2018-105235
http://doi.org/10.1186/1471-2458-11-268
http://doi.org/10.1016/j.apmr.2021.11.009
http://doi.org/10.1186/s43045-021-00083-y
http://doi.org/10.1080/13607861003713141
http://doi.org/10.1016/j.brat.2020.103573
http://doi.org/10.1080/13607860701529619
http://doi.org/10.1080/07317115.2021.1878404
http://doi.org/10.1177/17423953211065002
http://doi.org/10.1186/s12913-015-1039-1
http://doi.org/10.1177/0020764020976694
http://doi.org/10.1177/1403494820926053


Int. J. Environ. Res. Public Health 2023, 20, 4534 19 of 19

95. Hughes, J.M.; Song, Y.; Fung, C.H.; Dzierzewski, J.M.; Mitchell, M.N.; Jouldjian, S.; Josephson, K.R.; Alessi, C.A.; Martin, J.L.
Measuring Sleep in Vulnerable Older Adults: A Comparison of Subjective and Objective Sleep Measurers. Clin. Gerontol. 2018, 41,
145–157. [CrossRef]

96. Landry, G.J.; Best, J.R.; Liu-Ambrose, T. Measuring Sleep Quality in Older Adults: A Comparison Using Subjective and Objective
Methods. Front. Aging Neurosci. 2015, 7, 166. [CrossRef]

97. Idler, E.L.; Benyamini, Y. Self-rated health and mortality: A review of twenty-seven community studies. J. Health Soc. Behav. 1997,
38, 21–37. [CrossRef]

98. Bath, P.A. Self-rated health as a risk factor for prescribed drug use and future health and social service use in older people. J.
Gerontol. (Med. Sci.) 1999, 54A, M565–M570. [CrossRef]

99. UK Data Service. How Can We Calculate Levels of Deprivation or Poverty in the UK? (Part 1). Available online: https:
//blog.ukdataservice.ac.uk/deprived-or-live-in-poverty-1/ (accessed on 11 August 2022).

100. Gov.uk. Writing about Ethnicity. Ethnicity Facts and Figures 2021. Available online: https://www.ethnicity-facts-figures.service.
gov.uk/style-guide/writing-about-ethnicity (accessed on 1 August 2022).

101. Stevens, A.J.; Ray, A.M.; Thirunavukarasu, A.; Johnson, E.; Jones, L.; Miller, A.; Elston, J.W.T. The Experiences of Socially
Vulnerable Groups in England during the COVID-19 Pandemic: A Rapid Health Needs Assessment. Public Health Pract. 2021,
2, 100192. [CrossRef]

102. Chen, Y.; Zhang, B. Latent Classes of Sleep Quality and Related Predictors in Older Adults: A Person-Centered Approach. Arch.
Gerontol. Geriatr. 2022, 102, 104736. [CrossRef]

103. Sörensen, S.; Hirsch, J.K.; Lyness, J.M. Optimism and Planning for Future Care Needs among Older Adults. GeroPsych 2014, 27,
5–22. [CrossRef]

104. Pywell, J.; Vijaykumar, S.; Dodd, A.; Coventry, L. Barriers to Older Adults’ Uptake of Mobile-Based Mental Health Interventions.
Digit. Health 2020, 6, 1–15. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1080/07317115.2017.1408734
http://doi.org/10.3389/fnagi.2015.00166
http://doi.org/10.2307/2955359
http://doi.org/10.1093/gerona/54.11.M565
https://blog.ukdataservice.ac.uk/deprived-or-live-in-poverty-1/
https://blog.ukdataservice.ac.uk/deprived-or-live-in-poverty-1/
https://www.ethnicity-facts-figures.service.gov.uk/style-guide/writing-about-ethnicity
https://www.ethnicity-facts-figures.service.gov.uk/style-guide/writing-about-ethnicity
http://doi.org/10.1016/j.puhip.2021.100192
http://doi.org/10.1016/j.archger.2022.104736
http://doi.org/10.1024/1662-9647/a000099
http://doi.org/10.1177/2055207620905422

	Introduction 
	Materials and Methods 
	Data 
	Sleep Quality 
	Socioeconomic Background (SEB) 
	Covariates 
	Sociodemographic 
	Mental Health 
	Physical Health and Health Behaviors 

	Statistical Analysis 
	Patient and Public Involvement and Engagement (PPIE) 
	Ethics 

	Results 
	Characteristics of the Sample 
	Bivariate Associations with Sleep Quality 
	Multivariable Relationships between SEB and Sleep Quality 

	Discussion 
	Conclusions 
	References

