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Purpose: The aim of this study was to evaluate whether or not living alone or together
throughout the lockdown had an impact on mood, perceived immune fitness, as well as the
presence and severity of COVID-19 symptoms.

Methods: N = 505 participants completed an online survey, which included questions on
living situations, as well as mood, perceived immune fitness and COVID-19 symptom
presence and severity. These factors were assessed retrospectively for the time periods before
and during the COVID-19 pandemic.

Results: An overall decrease in mood was observed for both those living alone and together
during the lockdown period. However, significantly larger increases in feelings of loneliness
were observed for the group living alone. Furthermore, both groups reported decreases in
perceived immune fitness, whereas only the group living alone reported a significant increase
in COVID-19 symptom presence and severity. Moreover, significant correlations were found
between perceived immune fitness, anxiety, and loneliness. These correlations were strongest
in the group living alone. Lastly, positive correlations were found between perceived immune
fitness and mood outcomes with being active, optimistic and the ability to cope with stress.
Increased optimism, being more active and the adequate ability to cope with stress were
associated with a reduced negative impact on perceived immune fitness.

Conclusion: The first COVID-19 lockdown period in the Netherlands was a challenging
period for both people who lived alone and those living together, resulting in decreases in
mood and poorer perceived immune fitness. Those living alone were, however, more heavily
impacted by the lockdown restrictions. This was further reflected by the increased presence
and severity of COVID-19 symptoms in people who lived alone during the first COVID-19
lockdown in The Netherlands.
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Introduction
On the 27th of January, the first 2019 coronavirus disease (COVID-19) infection was
reported in the Netherlands. Due to the contagious nature of the virus, many restrictions
were implemented to reduce the spread of the disease. The first lockdown was instigated
from the 15th of March until the 11th of May 2020. Closure of many establishments, such
as schools, restaurants and theatres, was enforced, where possible people had to work
from home, and it was advised to stay-at-home as much as possible."

Despite the effectiveness of measures aiming to control the spread of the virus,
studies have shown that the COVID-19 pandemic and associated restrictions have
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had a great impact on mental health.” Following the onset
of the pandemic, an overall pattern of increases in stress,
loneliness and anxiety was observed.’ This may be due to
ambivalence about the course of the pandemic, and var-
ious related factors such as fear of infection, and economic
uncertainty.*”> Furthermore, feelings of loneliness may
increase as social contact with other decreases. Feelings
of disconnection and isolation from others due to lack of
social contact can further aggravate decreases in mood,
particularly feelings of loneliness, which is linked to feel-
ings of anxiety, depression, and stress.® '°

Literature reveals a large range of responses to the
lockdown, and that it was not associated with the same
level of negative mood effects for everyone.” For example,
differential effects have been reported according to age
and sex, as well as for other demographic variables. For
instance, women as well as people under the age of 40
were found to have higher rates of anxiety than men and
those above the age of 40. Furthermore, women were
found to have higher levels of psychological distress, as
well as being more vulnerable to stress.®!' 1

Not only have studies shown that the pandemic has had
negative effects on mental health but physical conse-
quences have also been noted. Psychological stress can
lead to the release of the corticotropin-releasing hormone,
activating the hypothalamic—pituitary—adrenal (HPA)-axis.
This results in increased levels of cortisol, the body’s
primary stress hormone. Increases in amounts hereof can
trigger the development of stress-induced depression and
anxiety. Although the body has a natural feedback
mechanism, which uses cortisol to regulate its own pro-
duction, it is found that social factors, such as social
isolation and loneliness, can lead to glucocorticoid resis-
tance, restricting the body’s ability of maintaining this
negative feedback system.'>'® Moreover, loneliness has
also been associated with decreases in amounts of neutro-
phil to monocyte ratios as well as neutrophil to lympho-
cyte ratios. These effects have been observed to be in
direct proportion to circulating cortisol levels, suggesting
a relationship between stress and decreased immune
functioning.®

Loneliness plays a key role in both the mental and
physical wellbeing of a person.

Studies conducted in the UK, the US, Spain and
Singapore, which looked at those living alone during the
COVID-19 pandemic, demonstrate a correlation between
living alone and an increased risk for feelings of
loneliness.'® These studies confirm that living alone 1is

a predisposing risk factor for feelings of loneliness, stress,
anxiety and depression.®'%!7

Interestingly, literature analyzing those living together
during the pandemic found mixed results, stating some
flourish during this time, whereas others found the situa-
tion to bring additional stress into the household.'® This
may be because the lockdown conditions are unique and
different to “normal” pre-COVID life (eg, working from
home, losing one’s job, teaching children at home, and
small housing).

A Turkish study indicated that living with others during
this time may increase the risk of negative psychological
effects such as increased stress.'” Furthermore, some may
avoid close contact with people living together, perhaps
related to the fear of COVID-19.?° This further posed as
an indicator of increased feelings of loneliness. Moreover,
an Australian study demonstrated that living with family
members during the lockdown period can negatively
impact daily life and mood."® Many routine activities
were altered during lockdown. Some parents were forced
to work from home, as well as help their children with
schoolwork, changing the nature of their parenting, and
potentially placing unprecedented strain on parent—child
relationships.'®

There are also several articles that highlight the bene-
fits of living together during this period. An Italian study
indicated that those living with children or their partners
were more likely to experience positive emotions during
the lockdown period. It further noted that increased inter-
personal relationships with people living together had
a positive effect on wellbeing. Bonds between people
living together are important factors that modulate feelings
of stress and other negative emotions.>' Furthermore,
those living with family members reported improved inter-
action and communication as well as improved conflict
resolution and social support when facing stressful situa-
tions. Finally, an American study looking at 3253 respon-
dents found that those who did not have close contact with
people living together had almost twice the levels of lone-
liness compared with those having close contact. Thus,
contacts with others are important.

Interpersonal connections and bonding are of impor-
tance to most people, whether it be with significant others
(friends and family) or through professional contacts.?
Studies have shown that individuals with a larger network
of social relationships indicate higher quality of life as
relationships bring with them a sense of belonging, as well
as an environment in which one can trust each other and
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share problems.”* Furthermore, people may not only rely
on others for moral and physical support but also count on
others during times of despair, such as being ill.”
Consequently, it has been found that social support, result-
ing from strong interpersonal connections, can reduce
negative mood. Social support has a stress-buffering effect
and can alleviate feelings of depression, anxiety and dis-
tress, as well as being protective against feelings of
loneliness.'®**

The current study investigated the impact of living
alone or together during the first COVID-19 lockdown in
the Netherlands. The study aimed to determine to what
extent living alone or together had a differential effect on
mood, perceived immune fitness and presence and severity
of COVID-19 symptoms.

Materials and Methods

An online survey was conducted among Dutch adults,
aged 18 years and older, between the 24th of June and
the 26th of July 2020.%° The survey was developed using
SurveyMonkey and participants were recruited via
Facebook. Ethics approval was obtained from the Ethics
Committee of the Faculty of Social and Behavioral
Sciences of Utrecht University (approval code FETC17-
061). The study was conducted in accordance with the
Declaration of Helsinki, and electronic informed consent
was obtained from all participants. A detailed description
of the study methodology has been published elsewhere.?

Demographic data was collected, including whether
participants lived alone or together with others during the
COVID-19 lockdown. If they lived together with others,
the number of people in the household was reported as
well.

As a baseline health reference, immune status for 2019
(ie, before the COVID-19 pandemic) was assessed with
the immune status questionnaire (ISQ).?® The ISQ consists
of seven items, including “common cold”, “diarrhea”,
“sudden high fever”, “headache”, “muscle and joint
pain”, “skin problems (eg, acne and eczema)”, and
“coughing”. The items are scored on a 5-point Likert
scale stating how often participants experienced these

CEINNT3

complaints during the past year, including “never”, “some-

EEINNY3

times”,

CEINT3

regularly”, “often”, and “(almost) always”. The
overall ISQ score ranges from 0 (poor) to 10 (excellent),
with higher scores indicating a better perceived immune
fitness.

Other assessments were made for both the period

before lockdown (15th of January — 14th of March 2020)

and the lockdown period (15th of March — 11th of
May 2020). Mood was assessed using single-item

EINT3

scales.?” The items included ‘stress’,

CEINT3

anxiety”, “depres-
sion”, “fatigue”, “hostile”, “loneliness” and “happy”, and
were scored on scales ranging from 0 (absent) to 10
(extreme). In a similar way, “being active” was assessed.
Quality of life was assessed on a scale ranging from 0
(very poor) to 10 (excellent).?’

Most of the countermeasures were assessed using the
FANTASTIC Lifestyle Checklist.?®*° The original scale
comprises 25 questions, and each item can be answered on
a scale ranging from 0 to 4. For the purpose of this study,
the FANTASTIC Lifestyle Checklist was translated and
modified by the authors.>> Sum-scores were computed for
the domain supports of family and friends, physical activ-
ity level, nutrition, and coping with stress, whereas single
item scores were used for the items sleep (“I sleep well
and feel rested”) and optimism (“I am a positive or opti-
mistic thinker”). Higher scores on items or domains sug-
gest a better or healthier lifestyle. Finally, “being active”
was also assessed with a 1-item scale, ranging from 0
(extremely inactive) to 10 (very active).

Perceived immune fitness was assessed using a 1-item
scale ranging from 0 (poor) to 10 (excellent), with higher
scores indicating a better perceived immune fitness.”® The
COVID-19 Symptoms Scale comprised 9 items, including
sneezing, running nose, sore throat, cough, malaise/feeling
sick, high temperature (up to 38 Celsius), fever (38 Celsius
and higher), shortness of breath, and chest pain.*> The
severity of each of the nine items could be rated as none
(0), mild (1), moderate (2) or severe (3). The presence of
COVID-19 symptoms was computed as the number of
symptoms with a score >0. The COVID-19 severity
score was computed as the sum score of all individual
item scores, with a possible range from 0 (no complaints)
to 27 (severe complaints).

Statistical analyses were conducted with SPSS (IBM
Corp. Released 2013. IBM SPSS Statistics for Windows,
Version 27.0. Armonk, NY: IBM Corp.). Mean and stan-
dard deviation (SD) were computed for all variables.
Participants were allocated to a “live alone” or “live
together” group. As the data were not normally distributed,
non-parametric tests were used to compare the groups.
Between-group comparisons were made using the
Independent-Samples Mann—Whitney U-Test. Effect sizes
were computed as > = Z%/n — 1.

Within group comparisons (ie, before lockdown versus
during lockdown) were conducted using the Related
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Samples Wilcoxon Signed Rank Test. Effect sizes were
computed as ES = Z/\2*n. Differences for mood and
if
p<0.00625, after Bonferroni corrections for multiple com-

countermeasures were  considered  significant
parisons, and if p<0.05 for health correlates.

To further evaluate mood changes during lockdown, dif-
ference scores (A, during lockdown — before lockdown) were
computed, and Spearman correlations were computed
between the difference scores. Correlations were considered
if p<0.00625 for mood (applying

a Bonferroni correction for multiple comparisons) and

significant items
p<0.05 for other variables. Fisher r-to-z transformations
were conducted, using an online calculator available at:
http://vassarstats.net/rdiff.html, to compare the observed cor-

relations of the “live alone” and “live together” groups.
Differences between were considered significant if p<0.05
(two-tailed).

The analyses were conducted for the sample as a whole,
as well as for the potentially confounding factors sex and age.
To examine the latter, participants were allocated to one of
the following age groups: 18-35 years old, 3665 years old,
or >65 years old. Paired comparisons were conducted with
the Kruskal-Wallis test, and differences were considered
significant (after applying Bonferroni correction) if the
adjusted p value was <0.05.

Results

N=505 participants completed the survey, with an age
range of 18 to 77 years old. Data on countermeasures
(except “being active”) were collected in Part 2 of the
survey and completed by 264 participants (67 living
alone and 197 living together with others). The mean
(SD) number of household members was 2.8 (1.6), with
a range from 1 to 12. Their demographics are summarized
in Table 1. No significant differences were observed
between participants living alone or together.

Table | Demographics

Table 2 summarizes the mean (SD) of all study outcomes,
assessed before and during the COVID-19 lockdown.

Table 2 shows that in both groups, mood was signifi-
cantly poorer during lockdown compared to before lock-
down. During the lockdown period, significant differences
were observed between those who live alone and those
living together with others.

Those living alone reported significantly higher scores for
depression (p<0.001, n* = 0.03), loneliness (p<0.001, > =
0.06), and significantly reduced ratings for quality of life
(p=0.004, n* = 0.02). It should be noted that before lock-
down, significant differences already existed between the
two groups for loneliness (p<0.001, n* = 0.05), depression
(p=0.002, n* = 0.02), and being happy (p=0.002, n* = 0.02).
In the group living alone, negative mood changes were
accompanied by a significantly poorer perceived immune
fitness (p=0.009, ES = 0.17), and a significant increase in
reported COVID-19 symptom severity (p=0.024, ES = 0.15)
and presence (p=0.045, ES = 0.13). In the group living
together, negative mood changes were also accompanied by
a significantly poorer perceived immune fitness (p=0.013, ES
=0.09); however, no significant change was reported for the
presence or severity of COVID-19 symptoms.

In addition to support from family and friends, in both
groups, the other counter-measures were significantly less
effective during lockdown compared to before lockdown.
People that lived alone reported significantly less support
from family and friends than those living together with
others, both before lockdown (p<0.001, n* = 0.07) and
during lockdown (p<0.001, 1> = 0.06).

To further evaluate the relationship between the study
outcomes, Spearman correlations of the difference scores
(during lockdown — before lockdown) of mood, counter-
measures, and health correlates with perceived immune

fitness and the presence and severity of COVID-19

Overall Living Alone Living Together p-value

N (%) 505 (100%) 115 (22.8%) 390 (77.2%) -

Male/Female ratio 174/331 46/69 128/262 0.095
Age (year) 38.2 (15.8) 39.3 (15.0) 37.9 (16.0) 0.094
Height (m) 1.74 (0.09) 1.75 (0.09) 1.74 (0.09) 0.273
Weight (kg) 78.0 (17.5) 80.8 (18.7) 77.1 (17.1) 0.050
BMI (kg/m?) 25.7 (5.2) 26.4 (5.4) 25.5 (5.2) 0.051
ISQ 7.0 (23) 72 (2.1) 7.0 (24) 0.598

Notes: Mean and standard deviation (SD, between brackets) are shown.
Abbreviations: BMI, body mass index; ISQ, immune status questionnaire.

https:

1950

Dove!

Psychology Research and Behavior Management 2021:14


http://vassarstats.net/rdiff.html
https://www.dovepress.com
https://www.dovepress.com

Dove

Hendriksen et al

Table 2 Assessments for Before and During Lockdown

Living Alone Living Together With Others
Variables Assessed Before Lockdown During Lockdown Before Lockdown During Lockdown
Mood
Anxiety 1.7 (2.3) 32(29) * 1.5 (2.2) 25 (27) *
Depression 22 (2.5) 34 (3.1) % 140t 2.3 (2.8) *F
Loneliness 2.7 (2.5) 4.6 (3.3) * 1522 F 2.7 (2.9) *F
Fatigue 39 (27) 4.5 (2.8) * 4.0 (2.7) 43 (2.7)
Hostile 1.0 (1.8) 1.9 (2.7) * 0.8 (1.6) 1.4 (23) *
Happy 6.7 (2.0 5.7 (23)* 73071 6.3 (2.1) *
Stress 35(27) 44 (2.9) * 3.1 (2.8) 39 (29) *
Countermeasures
Optimism 2.9 (1.0) 2.6 (1.1)* 3.2 (0.9) 29 (L.1)*
Coping with stress 5.8 (1.7) 5.5 (1.8) * 6.0 (1.8) 5.8 (1.9) *
Support of family and friends 5.4 (1.9) 5.6 (1.8) 65 (1.8 T 65(1.7)F
Nutrition 7.2 (3.0) 7.1 (2.8) 79 (2.8) 75 (2.8) *
Being active 6.7 (2.3) 5.6 (2.6) * 6.9 (2.3) 57 (2.5) *
Physical activity level 5.5 (1.9) 48 (2.2) 5.2 (2.0) 4.7 (2.0) *
Sleep 2.8 (1.0 2.6 (1.1) 2.8 (1.0) 2.7 (1.0)
Health correlates
Quality of life 7.2 (1.9) 59 (24) * 7.6 (1.6) 6.6 (2.0) *
Perceived immune fitness 7.5 (1.6) 7.1 (1.8) * 7.5 (1.8) 73 (1.9) *
COVID-19 Symptom presence 25 (22) 29 (22) * 27 (22) 25 (2.1)
COVID-19 Symptom severity 3.4 (3.6) 42 (4.5) * 3.7 (3.8) 3.6 (3.8)

Notes: Mean and standard deviation (SD, between brackets) are shown. Differences for mood and countermeasures were considered significant if p<0.00625, after
Bonferroni correction for multiple comparisons, and if p<0.05 for health correlates. Significant differences between before and during lockdown are indicated by*; significant

differences between the living alone group and living together group are indicated by,

symptoms were computed. The outcome of this analysis is
summarized in Table 3.

The analysis revealed that all variables assessed corre-
lated significantly with perceived immune fitness. This was
evident in both groups, although the correlations of A per-
ceived immune fitness with A anxiety and A loneliness were
significantly stronger in the “living alone” group. The nega-
tive correlations suggest that increased negative mood is
associated with poorer perceived immune fitness. In contrast,
the positive correlations with countermeasures show that
these assets improve perceived immune fitness. Although
often statistically significant, the correlations between mood
changes and the presence and severity of COVID-19 symp-
toms were less strong. The most robust correlations were
found between optimism and the presence and severity of
COVID-19 symptoms.

Sex and Age Effects
The data for men and women separately are summarized
in Table 4.

The data of men and women followed the same pattern
as the full sample in that for both sexes during lockdown
mood was significantly poorer and quality of life was
significantly reduced. No relevant differences between
before and during lockdown were found for health corre-
lates. For those living alone, before lockdown women
reported significantly higher scores of fatigue and stress.
During lockdown, no sex differences were found. For
those living together with others, both before and during
lockdown, women reported significantly higher scores of
fatigue and stress compared to men. For both time periods,
women also reported significantly poorer coping with
stress than men, as well as a significantly lower perceived
immune fitness.

The sample size is too small to divide the sample into
age bins. Therefore, as an alternative, Spearman correlations
were computed between age and the difference scores (A,
during lockdown — before lockdown) of mood, perceived
immune fitness, and the presence and severity of COVID-19

symptoms. The analysis revealed significant correlations
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Table 3 Correlations with Perceived Immune Fitness and the Presence and Severity of COVID-19 Symptoms

A Perceived Immune A COVID-19 Symptoms A COVID-19 Symptoms
Fitness Presence Severity

Living Situation Alone Together Alone Together Alone Together
Mood
A Anxiety —0.389 * -0.132 1 0.031 0.051 0.063 0.081
A Depression —0.407 * —0.262 * 0.083 0.168 * 0.037 0.179 *
A Loneliness —-0.381 * -0.126 1 0.060 0.108 0.053 0.140 *
A Fatigue —0.338 * —0.241 * 0.269 * 0.104 0.265 * 0.136
A Hostile —0.257 * —0.147 * 0.063 0.031 0.041 0.034
A Happy 0.364 * 0.262 * —0.113 —-0.141 * —-0.110 —0.159 *
A Stress —0.293 * —0.263 * 0.183 0.094 0.202 0.103
Countermeasures
A Optimism 0.392 * 0.147 1 —0.325 * —0.114 1 —0.288 * -0.137
A Coping with stress 0.419 * 0.257 * —0.314 * —0.173 * —0.270 * —0.258 *
A Support of family and friends 0.071 0.049 —0.069 0.000 —0.046 —0.014
A Nutrition 0.355 * 0.152 —0.049 0.025 —0.124 —0.022
A Being active 0.519 * 0.318 * 0.007 —0.100 * —0.028 —0.100
A Physical activity level 0.356 * 0.219 * —=0.117 —0.173 —0.120 —0.180
A Sleep 0.350 * 0.226 * —0.127 —0.181 —0.102 —0.235 *
Health correlates
A Quality of life 0.454 * 0.267 *t —0.080 —0.083 —0.073 —0.107 *
A Perceived immune fitness - - —0.199 * —0.191 * —0.287 * —0.187 *
A COVID-19 Symptom — presence —0.199 * —0.191 * - - 0.890 * 0.935 *t
A COVID-19 Symptom — severity —0.287 * —0.187 * 0.890 * 0.935 *t - -

Notes: Notes: Spearman correlations are presented. Significant correlations are indicated by*. Significant differences between living alone and living together are indicated
by!. Correlations were considered significant if p<0.00625 for mood items (applying a Bonferroni correction for multiple comparisons) and p<0.05 for other variables.

only between age and loneliness (r = —0.167, p<0.001), age
and hostility (r = 0.168, p<0.001), age and physical activity
level (r =0.221. p<0.001), and age and nutrition (r = 0.170,
p = 0.006). Thus, loneliness was experienced to a greater
extent in younger participants, whereas older participants
scored better on the countermeasures physical activity and
nutrition. However, overall, the impact of sex and age on the
study outcomes was small.

Discussion

Our findings show a significant decrease in overall mood
for both groups following the onset of the lockdown. We
show increases in feelings of anxiety, depression, lone-
liness, fatigue and hostility — results which are consistent
with the current literature on mental health during the
COVID-19 pandemic.>'%!-*!- These studies also found
increased distress, anxiety, and depression during
COVID-19, in particular in persons with poor coping
strategies.’'*> These negative mental health effects

have been reported for the general population as
a whole, as well as for specific subpopulations such as
pregnant women and adolescents.***** This indicates that
the lockdown period has had serious effects on the men-
tal health of many, irrespective of their living situation.
However, the effects were much more pronounced in
those living alone compared to people that lived together
with others.

Reasons for the observed mood changes may include
anxiety and fear of COVID-19, as well as concerns about
the wellbeing of others, such as friends or family
members.>> Economic reasons may also play a role, such
as worries or stress about unemployment rates and eco-
nomic uncertainty.'® Furthermore, results indicate that
people were less active during the lockdown period.
Other studies previously found that a more sedentary life-
style, together with reduced social opportunities, may con-
tribute to people spending more time in bed and having
poorer sleep quality, which may also impact mood.*®
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Table 4 Assessments for Before and During Lockdown, According to Sex

Living Situation Living Alone Living Together With Others

Time Period Before Lockdown During Lockdown Before Lockdown During Lockdown
Sex Men Women Men Women Men Women Men Women
Mood

Anxiety 16(12) | 1825 [32Q29* |3.129* | 120 1.6 (23) | 2.1 4)* | 2729 *
Depression 2325 | 2125 |35@33)* [343B0* | LI (19T | 1622 | 18@4* | 25@3.0)*
Loneliness 28(29) | 26(23) |44(36)* |4730* | 14@23)T | 162" | 2426 * | 283.0)*
Fatigue 29 (25) | 4526)° | 41 (28)* | 49(29) 34(26) | 44275 | 3.6(5) 46 (28)°
Hostile 12(19) | 08(1.8) |249* | 1.6(25* | 08(l5) 0.8 (1.7) 1724 % | 13Q2)*
Happy 64(23) | 69(18) | 5324 * |60@3)* |76(4T | 71018 | 66@20)* | 61 @22*
Stress 26 (24) | 41 (27)° | 40(3.0)* | 47 (28) 24 (26) | 34(28)° | 3429 * | 42(28)*
Countermeasures

Optimism 3.0 (1.0) | 29 (I.1) 2.5 (1.2) 2.7 (1.1 33 (0.7) 3.1 (1.0) | 3.0(1.0)* | 28(LI)*
Coping with stress 6.3 (1.5 | 5.6(1.8) 5.8 (1.8) 53 (1.7) 66 (15 | 57(.8°5 | 63(7) 56(1.9)°
Support of family and friends 47 (2.1) | 5.8(1.8) 48 (2.0) 60(l6) |6l @2t 66T | 63(18)T 6.6 (1.6)
Nutrition 68 (3.1) | 7429 6.7 (2.9) 7.3 (2.7) 7.5 (3.1) 8.0 (2.7) 7.8 (2.6) 7.4 (2.9) *
Being active 6525 | 69@21) |52@22* | 58(28) 7.0 (2.2) 68(23) | 5960 * | 57@25)*
Physical activity level 5522 | 55(.7) 47 (2.2) 49 (2.2) 5.0 (2.0) 53 (2.1) 49 (2.0) 4.6 (2.0) *
Sleep 3.0 (1.0) | 27 (L) 2.6 (1.1) 2.6 (1.1) 3.0 (0.9) 2.7 (1.0) 3.1 (0.9) 26 (1.1) S
Health correlates

Quality of life 702.1) | 74(16) | 56 (24 * | 6223)* | 7.6 (1.5 76 (1.7) | 6.6 (1.9 *F | 6.6 (20)*
Perceived immune fitness 76 (1.1) | 74(1.8) 7.2 (1.2) 7.1 2.2) 79014 |7309° | 72705% | 71203
COVID-19 Symptom - presence | 2.1 (2.0) | 2.8 (2.2) 2.3 (2.0) 33 (23) 2.7 (2.1) 2.6 (2.2) 2.4 (2.0) 2.5 (2.2)
COVID-19 Symptom - severity | 2.7 (29) | 3.9 (3.9) 32 (3.9) 49 (4.7) 3.5 (34) 3.8 (4.0) 3.1 32) 3.8 (4.0)

Notes: Mean and standard deviation (SD, between brackets) are shown. Significant sex differences are indicated by®. Differences for mood and countermeasures were
considered significant if p<0.00625, after Bonferroni corrections for multiple comparisons, and if p<0.05 for health correlates. Significant differences between before and
during lockdown are indicated by*; significant differences between the living alone group and living together group are indicated by,

Interestingly, loneliness increased for both groups. This
suggests that the feeling of being lonely may not be wholly
dependent on social connectedness but also contain
a psychological component. Despite living together, one
may still feel isolated from other people, and perhaps some
may lack their usual social support from people they are
not residing with, and therefore feeling disconnected from
(the social side of) normal life. Additionally, poor family/
relationship functioning may also contribute to loneliness,
despite being surrounded by them.’ In line with other
studies, we found that loneliness was associated with
reduced feelings of happiness, increased ratings of depres-
sion and stress, and a decreased quality of life.*

Results indicate that despite both groups experiencing
increases in feelings of loneliness, those living alone have
significantly larger increases in these feelings compared to
those living together. The implementation of various

restrictions, such as the limited number of guests allowed
to visit one’s home and advised stay-at-home orders, may
have been particularly difficult for those living alone as
this naturally hinders physical social interactions. For
these people, contact with others may be made through
various social media platforms. Despite the availability
thereof, one study conducted in the United States noted
that contact via the phone did not prove to have significant
positive effects. In fact, results highlighted that contact via
the phone may even increase feelings of loneliness as it
can remind someone that they are alone. This emphasizes
the importance of physical interaction for one’s emotional
wellbeing.>” However, this study only looked at the effects
of telephone contact, and not at contact via other forms of
social media. Nevertheless, the above-mentioned points
suggest that those living alone may be particularly reliant
on others for social interaction and support, therefore
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being more sensitive to social distancing measures, and
explaining why higher rates of loneliness were observed
amongst those living alone.’

Furthermore, results show that these feelings of lone-
liness are accompanied by greater increases in reported
COVID-19-related symptoms for the group that lives
alone. Also, negative correlations of perceived immune
fitness with anxiety and loneliness were significantly
stronger for those living alone. Numerous studies have
shown that there are reliable correlations between feelings
of loneliness and psychological symptoms, such as anxi-
ety, depression, and stress. Moreover, feelings of loneli-
ness may not only be a consequence of stress but also act
as a cause, creating a vicious cycle. It has been found that
these psychological effects can negatively impact immune
fitness, as it leads to activation of the HPA-axis, increasing
levels of cortisol. As social factors, such as social isolation
and loneliness, can lead to glucocorticoid resistance, this
removes the natural break-mechanism of cortisol produc-
tion, further aggravating levels of stress, as well as stress-
induced depression and anxiety. Moreover, loneliness has
been associated with decreases in the number of immune
cells, especially decreases in the ratios of neutrophil to
monocyte and neutrophil to lymphocyte ratios. These
decreases have been observed in direct proportion to cir-
culating cortisol ratios, supporting earlier research claim-
ing a relationship between stress and a decrease in immune
functioning. For this reason, those living alone and experi-
encing greater rates of loneliness and anxiety may report
larger increases in COVID-19 related symptoms.>®'%!3

Decreases in perceived immune fitness may be the
result of an overall decrease in mood.*® As mentioned,
social support can be protective against feelings of lone-
liness, leading to decreases in feelings of stress and
anxiety.®® As no effect was seen on COVID-19 symptom
severity and presence for those living together, this may
suggest that the overall effect of social support may weigh
heavier on one’s wellbeing than overall mood. Therefore,
social support resulting from living together with others
may play a fundamental role in regulating mood and
perceived immune fitness, highlighting the importance of
social support in one’s surroundings.

Our data show positive correlations for both groups
between being active, optimistic, being able to cope with
stress and improved perceived immune fitness, indicating
these assets have a beneficial effect for someone’s health.
Physical exercise is known to play a key role in regulating
the immune system and reducing inflammatory markers in

the body. Mechanisms may include stimulation of various
immune cells, such as neutrophils and cytokines immuno-
globulins, resulting in greater ability for the immune sys-
tem to react to pathogens. Therefore, exercise may
improve immune fitness and can potentially help to
decrease the likelihood of acquiring the COVID-19
virus.?***

On the contrary, research has shown that those having
developed a more sedentary lifestyle due to the pandemic
can increase susceptibility to infections. Additionally, phy-
sical activity has been shown to reduce feelings of anxiety,
depression, and stress, perhaps contributing to overall
optimism and ability to cope with stress.*

Several limitations of the current study should be
considered. First, the current study relied on retrospec-
tive survey data, which may be subject to recall bias,
and could perhaps be subject to either over- or under-
estimating feelings accompanying lockdown. This could
potentially have had an impact on the accuracy of the
data. Secondly, perceived immune fitness was assessed
using a subjective rating scale, and while this method
has been used in other studies, it is possible that the
subjective perception of immune fitness may be different
from objective biomarker assessments (eg, cytokines). In
this context, it is also relevant to mention that indivi-
duals may differ in health (risk) perception and the
involvement of sensory perception in emotional pro-
cesses. Several factors may influence perception, includ-
ing alexithymia.*' Research in the context of COVID-19
revealed that risk perception plays an important role in
determining to what extent mental health is affected
during the COVID-19 pandemic,*” whereas another
study revealed that the factors, age, sex, and marital
status, were significant predictors of the perceived risk
of getting a disease caused by a novel virus.*?

The COVID-19 symptoms scale used was created at
the beginning of the lockdown period in the Netherlands in
2020 and since then, the Dutch National Institute for
Public Health and Environment (RIVM) has included
additional symptoms to the list of COVID-19 symptoms.
As such, these symptoms were not included in our scale
and must be included in further research. Additionally, not
all respondents have been tested for COVID-19, and there-
fore it is unknown whether this subsample has been pre-
viously infected with COVID-19. Thus, although there
was a significant correlation between living alone and
COVID-19 symptoms, further research should be done to
confirm these findings. Moreover, since this study was
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cross-sectional and no longitudinal follow-up has been
conducted yet, it is not possible to compare the collected
data with that of the following summer period (without
lockdown), and second lockdown period
(November 2020 — April 2021) that followed. Long-term
effects of the pandemic resulting from living together or
alone may be crucial to determine the overall effects the
pandemic has had on individuals, as well as being useful
for the future. It may be possible that certain effects may
not be sustained over time, or alternatively, that the effects
will be much more pronounced for the second lockdown,
which was of longer duration. Finally, participants were
recruited via Facebook, limiting respondents to those with
an internet connection and a Facebook account.
Furthermore, more women responded than men to the
survey, and the majority of the sample did not live alone
during the lockdown. For the above-mentioned reasons, it
is unclear to what extent the results of the survey are
representative of the entire Dutch population.
Notwithstanding these limitations, the survey
revealed that living alone is associated with more nega-
tive effects on mood, perceived immune fitness and
experiencing COVID-19 symptoms than living together
with others. The data show that the two groups differ
significantly in the level of support for family and
friends, which is lower in people who lived alone during
lockdown. The findings imply that enhancing social
support and social interactions in people that live alone
may contribute to a better mental resilience and ability

to cope with the negative effects of lockdown.

Conclusion

This study examined the impact of living alone or
together during the first lockdown period in the
Netherlands, and the consequent effects on mood, per-
ceived immune fitness and experiencing of COVID-19
symptoms. Our results are consistent with other studies,
indicating those living alone were more susceptible to
feelings of depression and loneliness, feelings that cor-
responded with a decrease in perceived immune fitness,
and differentially experiencing COVID-19 symptoms. In
contrast, people who lived together during lockdown
reported significantly greater support from family and
friends, and less pronounced mood changes. These out-
comes suggest that adequate social support and inter-
are vital for one’s health, in

personal contacts

particularly during a global pandemic.
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