
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Williamson et al. BMC Public Health         (2024) 24:1510 
https://doi.org/10.1186/s12889-024-18950-8

BMC Public Health

*Correspondence:
Esther Williamson
esther.williamson@ndorms.ox.ac.uk

Full list of author information is available at the end of the article

Abstract
Background During the COVID-19 pandemic, social distancing and reduced social contact may have affected older 
adults’ health.

Objectives To evaluate the perceived impact of social distancing on older adults’ health and explore the association 
between social contact and health outcomes.

Design Cross-sectional and longitudinal analyses of the OPAL cohort study.

Subjects Community dwelling older adults.

Methods We sent questionnaires to participants of an existing cohort study (n = 4328). Questions included the 
amount and type of social contact, and how often they went outside. Participants rated the impact of social 
distancing on their health. Sociodemographic factors and quality of life were available from previous questionnaires. 
We examined quality of life prior to and during the pandemic and explored the cross-sectional relationship between 
social contact and health using logistic regression.

Results There were 3856/4328 (89%) questionnaires returned. EQ-5D scores changed little compared to pre-
pandemic scores but 25% of participants reported their overall health had worsened. The telephone was the most 
used method of contact (78%). Video calls were used least with 35% of participants not using them or having no 
access to them. 13% of respondents never went outside. Lower levels of contact were associated with increased 
risk of reporting worse health (Odds ratio (OR) 1.04 (95% CI 1.01–1.08)). Those experiencing financial strain and who 
spent less time outside experienced the largest increase in risk of reporting perceived worsened overall health. Those 
reporting a strain to get by financially were 4 times more likely to report worsened health than those who described 
themselves as quite comfortably off (OR 4.00 (95% CI 1.86–8.16)). Participants who reported never going outside were 
twice as likely to report worsened health compared to those who went outside daily (OR 2.00 (95% CI 1.57–2.54)).
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Background
During the COVID-19 pandemic, stay-at-home orders 
were issued to reduce the spread of the COVID-19 virus. 
After stay-at-home orders were lifted, people were still 
asked to maintain social distancing from family, friends, 
and the wider community. Social distancing is described 
as a “public health practice that aims to prevent sick 
people from coming in close contact with healthy people 
in order to reduce opportunities for disease transmis-
sion” [1]. In the United Kingdom (UK), people with pre-
existing health conditions making them vulnerable to 
COVID-19 were asked to shield by their General Practi-
tioner. Shielding meant severely limiting contact with all 
other people and not leaving the house, even to exercise 
or shop.

Older adults may have been disproportionally affected 
by the impact of social distancing [2]. Many older adults 
rely on face-to-face interactions for social contact and, 
prior to the pandemic, many were not used to connect-
ing digitally with friends and family, potentially leading to 
isolation and loneliness [3]. Loneliness is associated with 
worsening depression and anxiety [4] and declining men-
tal health [5]. Surveys report that many older people felt 
lonelier during the pandemic [4, 6–8]. The use of tech-
nology has been proposed as a way to overcome barriers 
to social interaction for older adults [9] and increased use 
of technology was reported by older adults during the 
pandemic [10]. However, the impact of the use of these 
types of technology on the perceived health of older peo-
ple during the pandemic is unclear.

Stay at home orders and social distancing also had the 
potential to impact on physical activity levels. Physical 
activity helps to delay the loss of physical function and 
reduce the risk of falling in older adults [11]. During the 
pandemic, reduced physical activity among older people 
was reported [5–7, 12, 13] but little has been reported on 
the impact on physical function including the ability to 
walk and to carry out usual activities.

The Oxford Pain, Activity and Lifestyle (OPAL) cohort 
study is a prospective cohort study of community dwell-
ing older adults in England, UK and is broadly represen-
tative of the UK population [14]. This cohort provided an 
opportunity to study the self-perceived impact of social 
distancing during the COVID-19 pandemic on the health 
of older adults, and to investigate the type and frequency 
of contact during this time.

This study aims to (1) evaluate the impact of social 
distancing on an older person’s perceptions of their 
health, (2) describe the type and frequency of contact 
older adults had with people outside their homes and (3) 
explore the associations between social contact and other 
variables (such as being asked to shield, experiencing 
COVID-19 symptoms, going outside) and the perceived 
impact on participants’ overall health.

Methods
Study population
We recruited 5409 older adults to the OPAL cohort study 
[14]. People registered with a general practice, aged ≥ 65 
years, and living in the community were eligible for 
invitation. Between October 2016 and March 2018, eli-
gible participants were identified from electronic record 
searches of 35 general practice lists and a random sample 
of approximately 400 individuals was selected for invita-
tion per practice. The sample was stratified by age (65–74 
and 75 years and over). General practices were selected 
to ensure a geographical spread including urban and 
rural areas across England to capture diversity in both 
socioeconomic and ethnic profiles. Approximately 42% of 
those invited participated in the study (5409/12,839). Fol-
low up postal questionnaires were sent yearly with Year 
1 being sent between October 2017 and April 2019 and 
Year 2 being sent between November 2018 and March 
2020. This nested study of the impacts of the COVID-
19 pandemic was undertaken in the third year of OPAL 
cohort study follow up which began in December 2019.
There were 4328/5409 (80% of those enrolled at baseline) 
participants retained in the cohort at this point.

The London - Brent Research Ethics Committee (16/
LO/0348) approved the OPAL cohort study on the 
10th of March 2016. All participants provided written 
informed consent.

Data collection
We sent the COVID-19 questionnaire to 4328 partici-
pants The UK government issued strict “stay at home” 
orders on 23 March 2020 until 1 June 2020 when social 
distancing rules remained in place. Questionnaires were 
sent during June and July 2020. They were sent to par-
ticipants as an additional OPAL study questionnaire 
(n = 2811/4328) or as part of their Year 3 follow up ques-
tionnaire (n = 1517/4328) depending on when their Year 3 
follow up was due.

Conclusions Less contact with other people was associated with perceived worsening in overall health. Although 
many older people reported using online technology, such as video calls, a substantial proportion were not using 
them. Older people facing financial strain were more likely to report worsened health, highlighting the impact of 
social inequalities during the pandemic. Going outside less was also associated with perceived worsened health.
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We collected data on whether participants were asked 
to shield, if they had been diagnosed and/or experienced 
symptoms of COVID-19, and any related hospital stays, 
changes in living arrangements, and whether they expe-
rienced bereavement of a close relative or friend. Social 
contact was measured by self-reported frequency of dif-
ferent types of contact with people outside their home 
(face-to-face; telephone calls; email, text or messaging; 
videocalls). Each item was rated on a six-point scale con-
structed with responses ranging from daily to never. We 
asked respondents to indicate if they did not have access 
to a phone, email, text or messaging and videocalls. The 
questions sent to participants are available in the supple-
mentary materials.

Participants were asked to rate their perceived impact 
of social distancing on different aspects of their health 
(walking; ability to perform self-care and usual activi-
ties; pain and discomfort; mental health (such as feeling 
anxious or depressed); how connected they felt to fam-
ily, friends, neighbours and society; ability to experience 
companionship; sleeping; and overall health). The ques-
tions were based on the categories of the EQ-5D-5 L [15]. 
We also created questions based on two questionnaires 
used to measure loneliness and social connectedness 
(Social Connectedness Scale [16] and Three-Item Loneli-
ness Scale [17]). We used a seven-point scale constructed 
for the study with responses ranging from much worse to 
much better. We asked participants how often they went 
outside their own home (to shop or to exercise) during 
this time. (See Supplementary Materials for the questions 
used). Health-related quality of life was measured using 
the EQ-5D-5 L [15].

Sociodemographic information (age, sex, number of 
comorbidities, marital status, living arrangements, Index 
of Multiple Deprivation (IMD)) was available from the 
OPAL baseline questionnaire. The IMD is the official 
measure of relative deprivation which ranks every area in 
England from most deprived to least deprived based on 
seven domains (income, employment, education, health, 
crime, access to housing and services and living envi-
ronment) [18]. Health-related quality of life data (EQ-
5D-5 L) was available from the baseline, Year 1, and Year 
2 questionnaires.

Data analysis
We summarised data using means and standard devia-
tions (SD), median and interquartile range (IQR) or 
counts and percentages (depending on data).

We estimated the associations between type and fre-
quency of contact and each aspect of health using Spear-
man’s rank correlation coefficient. Preliminary analyses 
showed no meaningful associations between type and 
frequency of contact and health outcomes (See Supple-
mentary Materials Table S1), so we created a new variable 

(social isolation score). This variable reflected the degree 
of social isolation experienced by a participant based on 
the total amount of contact that each participant had 
with people outside their home. We created the variable 
by summing the scores from each type of contact (face-
to-face, telephone, texts/messages, videocalls scoring 
0 = daily/a few times a week; 1 = once a week/a few times 
a month; 2 = once per month; 3 = never/no access). This 
produced a maximum score of 12 with a higher score 
indicating greater social isolation (less contact).

We conducted multivariable logistic regression to 
determine the association between the total amount 
of contact with other people outside their home (social 
isolation score) and the perceived impact on their health 
(dependent variable). We were primarily interested in 
identifying factors related to a worsening of perceived 
health. Therefore, participant responses to the question 
asking them to rate the perceived impact of social dis-
tancing on their overall health was categorised as a binary 
response (improved/same or worse). We estimated the 
odds ratio for each independent variable of participants 
responding to be worse.

We wanted to understand this association in relation to 
other variables with the potential to influence outcomes. 
Therefore, the model also included the following co-vari-
ates, covering a range of constructs including socioeco-
nomic factors and factors related to their experiences of 
the COVID-19 pandemic.

  • Age (continuous variable).
  • Sex (Male/Female).
  • IMD: participants were grouped into quintiles 

based on the IMD of their home address (Q1 = least 
deprived to Q5 = most deprived).

  • Adequacy of income (Quite comfortably off/Manage 
without much difficulty/Careful with money/A 
strain/Prefer not to say).

  • Baseline relationship status (Married/Living with 
partner/Never married/Separated or divorced/
Widowed).

  • Lived alone (Yes/No).
  • Asked to shield (Yes/No).
  • Experienced symptoms of COVID-19 (Yes/No).
  • Experienced a bereavement due to COVID-19 (Yes/

No).
  • How often they went outside (Daily or a few times 

a week/Weekly or a few times a month/Once per 
month/Never).

The Akaike Information Criterion (AIC) was used to 
select the variables in the model.

We examined quality of life scores (EQ-5D-5  L) over 
time using data from the baseline, Year 1, Year 2, and the 
COVID-19 questionnaires, using a mixed effects linear 
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regression model adjusted for age, sex, baseline score, 
days since baseline, and whether it was completed during 
the pandemic or not, and with random effects for partici-
pants. EQ-5D-5 L index values were calculated by apply-
ing the UK cross-walk mapping [19].

Results
There were 3856/4328 (89%) questionnaires returned 
(71% of those enrolled at baseline). Of those who did not 
respond, 50/4328 (1.2%) participants had died. The mean 
age of the cohort when they completed the COVID-19 
questionnaire was 77 years (SD 6.1, range 67 to 100 years 
old). A description of respondents is provided in Table 1.

The perceived impact of social distancing on partici-
pants’ health is presented in Fig.  1 and Supplementary 
Materials Table S2.

Just over 70% (2713/3856) of participants did not per-
ceive any change in their overall health due to social 
distancing, and approximately 5% (203/3856) reported 
improvements. Nearly a quarter (895/3856) of partici-
pants reported worsening of overall health, albeit most 
reported it to be a little worse. 11% (416/3856) of par-
ticipants reported their ability to walk about as being 
moderately or much worse. We observed similar changes 
in reported ability to perform usual activities (14%; 
523/3856). Ability to perform self-care was the least 
affected, with 93% (3571/3856) reporting no change.

Three-quarters (2944/3856) of participants reported no 
change in the pain or discomfort that they usually experi-
enced, but around 20% (782/3856) reported a worsening 
of their usual pain and discomfort. As well as impacting 
on physical health, nearly a third (1201/3856) of partici-
pants reported worsening of mental health. Connections 
with friends and family as well as society were impacted. 
Many reported worsening of connections with family 
and friends (around 35%, 1357/3856) but 22% (841/3856) 
of participants also reported improvements, with 10% 
(383/3856) stating these were moderately better to much 
better. Over half (2023/3856) of the participants reported 
a worsening of their connections with society due to 
social distancing. Likewise, ability to experience com-
panionship was affected, with 40% (1576/3856) reporting 
this as worse. Usual sleep patterns were affected with 28% 
(1064/3856) of participants reporting this to be worse.

We present the type and frequency of contact with 
people outside participants’ homes in Fig. 2 and Supple-
mentary Materials Table S3.

Around 30% (1160/3856) of the participants had face to 
face contact with someone from outside their home daily 
or a few times a week, but 25% (936/3856) of participants 
reported never having any face-to-face contact. The most 
used method of communication was phone calls, used by 
78% (3021/3856) of participants on a frequent basis (daily 
or a few times a week). Email or messaging were used 

by 74% (2858/3856) of participants at least a few times a 
week. However, 7.9% (303/3856) and 6.1% (235/3856) of 
participants, respectively, reported never using or had no 
access to these types of communication. Video calls were 
the least used, with about a third (1246/3856) of partici-
pants using them at least a few times a week. Approxi-
mately 21% (803/3856) of participants never used them 
and 13.7% (530/3856) had no access.

The median social isolation score was 3 (IQR 0–12; 
higher score = less contact). When separated into quar-
tiles, 827/3856 (21.9%) scored in the highest quartile 
(Q4) indicating greater social isolation and less contact 
with other people. Nearly 30% scored in the lowest quar-
tile (Q1) (1137/3856) indicating higher levels of contact 
with other people and less social isolation. There were 
1131/3856 (29.3%) in Q2 and 737/3856 (19.1%) in Q3.

How often people reported that they went outside their 
home is reported in Table 2.

The multivariable logistic regression analyses are 
reported in Table  3. A higher social isolation score 
(less contact) was associated with a small increase in 
the odds of reporting a worse overall health. Older age, 
being female and living alone were also associated with 
increased odds of worse outcome. Participants were 
more likely to report worse overall health if they had 
experienced symptoms or had been diagnosed with 
COVID-19, been asked to shield, or reported a bereave-
ment of close family or friend due to COVID-19. The 
participant’s rating of adequacy of their income was the 
most strongly associated variable with increased odds of 
reporting worse overall health. Going outside less fre-
quently was also associated with a substantial increase in 
reporting worse overall health.

Quality of life scores (EQ-5D-5  L) over time are pre-
sented in the Supplementary Materials (Figure S2). The 
mean time from baseline data collection to follow up 
EQ-5D data collection was 366 days (SD 28 days) for Year 
1, 739 days (SD 32) for Year 2 and 1063 days (SD 159) 
for the COVID-19 questionnaire. There was no statisti-
cally significant change in EQ-5D-5  L scores over time 
(p = 0.09).

Discussion
We provide a snapshot of the experience of participants 
during the early stage of the COVID-19 pandemic. 
Around one-quarter of participants reported a worsening 
of their health due to the impact of social distancing. Par-
ticipants were in contact with people outside their house-
holds using different types of communication methods. 
Around 30% had face to face contact with people. The 
majority communicated using the telephone. The least 
used method was video calls and over 30% of participants 
did not use them or had no access. This is consistent with 
data reported by Ofcom, who reported that 61% of older 
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Table 1 Demographic data, prevalence of COVID-19 and other related variables (n = 3856)
Variables Number (%) or

mean (SD)
Age (years) 77.0 (6.1), range 67 to 100
Sex§ Female 1,967 (51.0%)
Baseline EQ-5D-5 L (n = 3810) § 0.798 (0.18)
Year 2 EQ-5D-5 L Ω 0.789 (0.19)
Covid-19 Questionnaire EQ-5D-5 L 0.770 (0.20)
Change in EQ-5D-5 L scores from Year 2 to Covid-19 Questionnaire (n = 3645) − 0.018 (0.13)
Number of comorbidities§ None 498 (12.9%)
1 1153 (29.9%)
2 1176 (30.5%)
3 or more 1029 (26.7%)
Index of Multiple Deprivation§ Quintiles – Q1 (least deprived) 338 (8.8%)
Q2 432 (11.2%)
Q3 842 (21.8%)
Q4 864 (22.4%)
Q5 (most deprived) 1380 (35.8%)
Adequacy of Income§ Quite comfortably off 1430 (37.1%)
(missing data n = 19, < 1%) Get by without much difficulty 1430 (37.1%)
Have to be careful with money 731 (19.0%)
Find it a strain to get by 37 (1.0%)
Prefer not to say 231 (6.0%)
Relationship status§ (missing data n = 6, < 1%) Married 2,553 (66.2%)
Living with partner 148 (3.8%)
Never married 156 (4.1%)
Separated or divorced 310 (8.0%)
Widow/widower 683 (17.7%)
Living alone§ (missing data n = 12, < 1%) Yes 1022 (26.5%)
No 2822 (73.2%)
Asked to shield (missing data n = 50, 1.3%) Yes 651 (16.9%)
No 3155 (81.8%)
Experienced COVID-19 symptoms (missing data n = 359, 9.3%) Yes 179 (4.6%)
No 3642 (94.4%)
COVID-19 diagnosed by doctor (missing data n = 43, 1.1%) Yes 35 (< 1%)
No 3778 (98.0%)
Had a COVID-19 test (missing data n = 53, 1.4%) Yes 451 (11.7%)
No 3352 (86.9%)
COVID-19 test results (missing data n = 7/451, 1.6%) Negative 404/451 (89.6%)
Positive 7/451 (1.6%)
Unknown 33/451 (7.3%)
COVID-19 hospital admission Yes 10 (< 1%)
(Missing data n = 255, 6.2%) No 3591 (93.3%)
Length of hospital stay* (n = 10) 3 [1, 6]
Needing assistance with breathing while hospitalised Yes 2/10 (20%)
(Missing data n = 1/10, 10%) No 7/10 (70%)
Changes in living arrangements due to COVID-19 Yes 130 (3.4%)
(missing data n = 232, 6.0%) No 3494 (90.6%)
Bereavement of close family member or friend due to COVID-19 Yes 177 (4.6%)
(missing data n = 106, 2.7%) No 3573 (92.7%)
§ From OPAL baseline questionnaire; Ω from OPAL Year 2 questionnaire; *Median (IQR)

Normative data Eq. 5D-5 L for an English Population: Female: 65–69 years = 0.775 (0.770–0.795); 70–74 years = 0.784 (0.779–0.801); 75–79 years = 0.730 (0.724–0.755); 
80–84 years = 0.710 (0.699–0.733); 85–89 years = 0.666 (0.657–0.707); 90 + years = 0.666 (0.651–0.721); Male: 65–69 years = 0.797 (0.792–0.818); 70–74 years: 0.801 
(0.794–0.818); 75–79 years = 0.788 (0.781–0.806); 80–84 years = 0.767 (0.760–0.801); 85–89 years = 0.727 (0.704–0.764); 90 + years = 0.656 (0.635–0.730) [20]
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adults made at least one video call each week in May 
2020 (having increased from 22% in February 2020).

Many participants felt less connected to family, friends 
and society and less able to experience companionship. 
Lack of connectedness can contribute to loneliness with 
negative consequences for health-related quality of life 
in older adults and may explain the impact on general 
health [21–23]. However, there was also a proportion 

who felt more connected during this time and a propor-
tion who rated their health outcomes as improved. Other 
studies have described how some older adults were able 
to create or identify positive impacts of the pandemic 
(referred to as silver linings) when under social distanc-
ing or stay at home mandates including more meaningful 
time with loved ones or enjoying new hobbies [24]. Our 
data also reflects “silver linings” for some participants 
demonstrating the variety of experiences of older adults 
during the pandemic.

When we examined health-related quality of life over 
time using pre-pandemic data, there was very little 
change, with differences being less than published values 
for a minimally important difference in the EQ-5D [25]. 
This contrasts with other findings. The questions asking 
participants about the impact of social distancing were 
dependent on recall of their previous health state, while 

Table 2 Frequency of going outside the home (n = 3856)
Frequency of going outside Number of participants (%)
Daily 1304 (33.8%)
A few times a week 1034 (26.8%)
Once a week 547 (14.2%)
A few times a month 259 (6.7%)
Once per month 161 (4.2%)
Never 516 (13.4%)
Missing 35 (0.9%)

Fig. 2 Type and frequency of contact with people outside of participants’ homes (n = 3856)

 

Fig. 1 The perceived impact of social distancing on participants’ physical and mental health (n = 3856)
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the EQ-5D is less affected by this as it related to their 
health state today which may explain the difference.

We found no meaningful associations between the fre-
quency of specific types of contact and perceived health 
changes, but overall lower amounts of contact were asso-
ciated with increased odds of reporting worsened overall 
health. This may suggest that the type of contact was less 
important than the amount.

Other variables showed stronger relationships with the 
chance of reporting worsened overall health. There were 
three factors which at least doubled the risk of report-
ing a worse health outcome. The first factor was report-
ing symptoms or being diagnosed with COVID-19. The 
longer-term impact of the COVID-19 virus has been 
well documented which may be reflected in these find-
ings (for example [26]). Secondly, those who went outside 

less frequently were also more likely to report worsen-
ing health. Going outside encourages physical activ-
ity [27] although we did not ask about the activity done 
while outside. Regular physical activity contributes to 
better health in older people [28]. It is possible that ben-
efits were derived from being outside. Greater exposure 
to green spaces such as parks and woodlands has been 
associated with better health in older people [27]. Having 
access to such areas appeared beneficial to older people 
during the pandemic and this should not be forgotten 
now the pandemic has passed [27]. This may be another 
factor contributing to health inequalities as people living 
in low socioeconomic areas have fewer green spaces in 
their neighbourhoods [27].

Finally, the strongest association was related to ade-
quacy of income. Participants reporting it was a strain 

Table 3 Multivariable logistic regression analyses to identify factors associated with a response of worse overall health due to the 
impact of social distancing (Odds ratios (95% Confidence Intervals))
Independent variables Impact on overall health P value
Social Isolation ScoreΩ 1.04 (1.01, 1.08) 0.02
Age (years) 1.02 (1.01, 10.4) 0.00
Sex Male Reference
Female 1.21 (1.02, 1.43) 0.03
Index of multiple deprivation∞
Least deprived Q1

Reference

Q2 1.05 (0.75, 1.48) 0.78
Q3 0.85 (0.52, 1.16) 0.31
Q4 0.72 (0.52, 0.99) 0.04
Most deprived Q5 0.81 (0.60, 1.09) 0.17
Adequacy of income
Quite comfortably off

Reference

Manage without much difficulty 1.28 (1.05, 1.56) 0.02
Careful with money 2.14 (1.71, 2.69) 0.00
A strain 4.00 (1.86, 8.16) 0.00
Prefer not to say 1.18 (0.82, 1.71) 0.38
Living alone No Reference
Yes 1.53 (1.03, 2.28) 0.04
Relationship status Married Reference
Living with partner 0.82 (0.53, 1.28) 0.39
Never Married 1.07 (0.63, 1.80) 0.81
Separated or divorced 0.92 (0.58, 1.46) 0.73
Widow/widower 0.67 (0.44, 1.01) 0.06
Asked to shield No Reference
Yes 1.72 (1.40, 2.10) 0.00
COVID-19 symptoms No Reference
Yes 2.23 (1.59, 3.14) 0.00
Bereavementβ: No Reference
Yes 1.45 (1.02, 2.06) 0.04
Went outside home
Daily/few times a week Reference
Weekly/ A few times a month 1.56 (1.27, 1.91) 0.00
Once per month 2.64 (1.84, 3.78) 0.00
Never 2.00 (1.57, 2.54) 0.00
Ω 0 to 12, where 12 is great social isolation (less contact); β Bereavement of close family or friend due to COVID-19
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to get by were four times more likely to report worsened 
overall health compared to people who were comfort-
ably off. This response (a strain to get by) was only given 
by a small number of participants (1% of respondents) 
resulting in wide confidence intervals indicating some 
uncertainty in this finding. However, those needing to be 
careful with money (19% of respondents) were more than 
twice as likely to report worsened overall health com-
pared to people who were comfortably off (with much 
smaller confidence intervals) supporting the association 
between lower ratings of perceived adequacy of income 
and perceived health. The links between social determi-
nants of health (which encompasses income/wealth, eco-
nomic stability, education and employment) and health 
outcomes are well documented, and this was evident 
during the pandemic [29]. However, we included another 
variable measuring a socioeconomic construct, the IMD, 
which was not associated with a report of worsened 
overall health. This may be due to the differences in the 
measures. The IMD covers seven domains of deprivation, 
not just income, also taking into account employment, 
education, health, crime, access to housing and services, 
and living environment [30, 31]. It reflects the socioeco-
nomic situation of the area in which an individual lives 
rather than specific to them. In contrast, the perceived 
adequacy of income questions measures the individual 
participant’s perceptions about their income and whether 
it is sufficient for their needs [32]. Adequacy of income 
has been linked to health outcomes in other studies (for 
example [33]), and is considered a robust indicator of 
financial capacity in older age [32].

Strengths and potential limitations
A strength to this study is that we used an established 
cohort study to undertake this research. The response 
rate from those retained in the cohort at three years 
follow up was high (89%) and the cohort has good rep-
resentativeness to the general population [14]. We also 
wanted to collect data while participants were experi-
encing social distancing mandates. Questionnaires were 
sent after the strict “stay at home” orders were lifted but 
stringent social distancing recommendations were still in 
place, so we achieved this.

There are some potential limitations. This study relied 
on participants’ perception of their health using single 
questions for each domain. We did not use a validated 
questionnaire but the questions asked were informed by 
categories within the EQ-5D-5 L [15] and questionnaires 
used to measure loneliness and social connectedness 
[16, 17]. We also worked with patient representatives 
to ensure the questions had face validity. More compre-
hensive and validated measures may have resulted in 
different findings. Recall bias may also have influenced 
findings. Participants had to remember the types and 

frequency of contact they had with other people. We 
also did not collect information about who they were 
in contact with or how long they spent together. Also, 
when we created the variable to reflect the overall contact 
with people outside their homes (social isolation score), 
we presumed that all forms of contact had the same 
value and that their frequency of use contributed value 
in the same way which may not be the case. Finally, this 
research was conducted at the start of the pandemic and 
is primarily cross-sectional in design, so we do not know 
the longer-term consequences.

Implications and further research
This study demonstrated that more social contact was 
associated with better perceived health outcomes. Digi-
tal technology can facilitate social contact and reduce 
isolation in older adults [9] but many older adults lack 
the skills to access these technologies or may experience 
barriers to access, including affordability [34]. There is a 
need to understand how to support older adults in their 
use of digital technology and to avoid widening the digital 
divide [34, 35]. This is especially important in the light of 
our findings that those reporting financial strain were at 
greater risk of reporting worsened health. Going outside 
less was also associated with worsened health so devel-
oping effective interventions to promote regular outdoor 
activity in older adults at both individual level and within 
the built environment should be considered.

In conclusion, less contact with other people was asso-
ciated with perceived worsening in overall health, but 
the type of contact did not matter. Although many older 
people reported using online technology, such as video 
calls, a substantial proportion were not using them. 
Older people facing financial strain were more likely to 
report worsened health, highlighting the impact of social 
inequalities during the pandemic. Going outside less was 
also associated with perceived worsened health.
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