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Abstract
Background The coronavirus disease (COVID-19) pandemic has greatly impacted older adults, resulting in many 
deaths. The impact of lifestyle and mental health on vulnerable groups, such as older adults, can be large and long 
lasting. Therefore, this study aimed to investigate the effects of COVID-19 confirmation on cognition, lifestyle, mental 
health, and quality of life in adults aged 55 years.

Methods The sample consisted of 111 people in the COVID group and 189 people in the non-COVID group 
aged over 55 years in South Korea. An online survey was conducted between January and May 2022. Participants 
responded to the following assessment tools: Yonsei Lifestyle Profile, Prospective and Retrospective Memory (PRMQ), 
Subjective Memory Complaints Questionnaire (SMCQ), Visual Analogue Scale, Patient Health Questionnaire-9 (PHQ-
9), Insomnia Severity Index (ISI), Fear of COVID-19 Scale (FCV-19 S), and the World Health Organization Quality of Life 
Scale abbreviated version (WHOQOL-BREF). Differences in lifestyle, cognition, depression, anxiety, and quality of life 
were compared between the two groups.

Results There were significant differences in physical activity, diet, the total score of the PRMQ, PM (a sub-score of the 
PRMQ), PHQ-9, Korean version of the ISI (ISI-K), and WHOQOL-BREF scores between the COVID and non-COVID groups. 
However, there were no significant differences in activity participation, Self-Rating Anxiety Scale (SAS), or FCV-19 S 
between groups.

Conclusions The study confirms that COVID-19 negatively affects memory, physical activity, diet, quality of life, 
depression, and insomnia in the older adults. Therefore, this study implicated that prevention and intervention 
strategies required improving the memory, lifestyle, and mental health of older adults with COVID-19.
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Background
COVID-19 was declared a pandemic by the World 
Health Organization (WHO) on March 11, 2020 [1]. The 
WHO Health Organization has identified COVID-19 as 
a public health emergency. This is because COVID-19 is 
characterized by rapid contamination and mortality and 
has a wide range of clinical manifestations in patients 
with COVID-19. COVID-19 can affect the lower respira-
tory tract in humans and can cause diseases ranging from 
simple colds to severe infections with up to 50% lethality 
[2].

According to multinational data from clinical stud-
ies, retrospective mining of electronic health records, 
case reports, and various surveys, COVID-19 has the 
capacity to damage the brain [3]. In several studies, 
patients showed neurological manifestations, with cen-
tral involvement being more common, including dizzi-
ness, headache, altered level of consciousness, stroke, 
ataxia, and epilepsy [4]. Regarding more specific cogni-
tive impairment, patients with COVID-19 demonstrate 
attention and executive function impairment in the acute 
stage [5] and other neuropsychological impairments, 
such as memory and verbal fluency [6]. In systematic 
reviews, subjective cognitive dysfunction was found to be 
23.8% [7].

Prospective memory refers to the ability to plan future 
events and execute them successfully [8]. For example, 
remembering and meeting family appointments and 
remembering the shopping list and making purchases are 
prospective memories. On the other hand, retrospective 
memory means remembering past events. For example, 
memories of riding a bicycle with father as a child or talk-
ing about stories at mealtime are retrospective memories 
[9]. Previous research has demonstrated that RM is a pre-
requisite for PM, but not vice versa. When RM is dam-
aged, PM tends to be low, but RM is preserved when PM 
is damaged [9]. Prospective memory affects a wide range 
of daily activities in older adults. Therefore, prospective 
memory is an important factor in maintaining indepen-
dence and autonomy [10]. We need to find out whether 
COVID-19 affects prospective memory.

Social isolation with COVID-19 has had a negative 
impact on the lifestyle, mental health, and quality of 
life of many older adults [11–13]. Tosato et al., (2022) 
reported that 56.3% older adult has changed in lifestyle 
after the COVID-19 pandemic, and their quality of life 
worsened compared to before COVID-19. Visits to rela-
tive and physical activity among lifestyle showed the 

most changes [12]. Additionally, studies in Italy, Spain, 
France, and the United States showed that people felt 
more depressed and lonelier after the pandemic [14, 15]. 
In a Canadian study, the odds of depressive symptoms 
doubled during the pandemic compared to the pre-pan-
demic period [16]. Most studies have been conducted 
on changes in lifestyle, mental health, and quality of life 
of older adults in covid-19 pandemic. There is a lack of 
research on changes in lifestyle, mental health, and qual-
ity of life due to confirmed COVID-19.

Although there is much evidence regarding the corre-
lation between COVID-19 and cognitive decline, evalu-
ations and interventions related to cognitive impairment 
in patients with COVID-19 are currently lacking. More-
over, older adults aged > 55 years tend to be linked to 
more severe forms of COVID-19 and, therefore, poten-
tially more severe cognitive impairment [17]. Previous 
studies have reported that COVID-19 negatively affects 
cognition, lifestyle, mental health, and quality of life [4, 
18, 19]. However, these studies only partially interpreted 
the relationship between COVID-19 and these variables.

Therefore, the purpose of the present study was to 
investigate the effects of COVID-19 confirmation on cog-
nition, lifestyle, mental health, and quality of life in adults 
aged 55 years or older by comparing older adults with 
and without COVID-19 infection.

We hypothesized that:
There will be differences in the lifestyles of hospitalized 

older adults with COVID-19 and non-COVID-19.
The memory, mental health, and quality of life of hos-

pitalized older adults with COVID-19 will be worse than 
that of non-COVID-19.

Methods
Participants and data collection
We conducted a prospective study of patients hospital-
ized for COVID-19 at local hospital, South Korea, from 
January to May 2022. The inclusion criteria were positive 
SARS-CoV-2 polymerase chain reaction (PCR) results 
by nasopharyngeal or tracheal testing, hospitalization 
for COVID-19, and age 55 years. The exclusion criteria 
were a lack of Korean language proficiency and demen-
tia. Older adults with COVID-19 responded to a Google 
questionnaire via mobile phone. Older adults without 
COVID-19 were recruited using an online survey and 
they also answered the questionnaire via mobile phone. 
The research team provided information about the pur-
pose of the study, and informed consent was obtained 

Trial registration The study was conducted in accordance with the Declaration of Helsinki, and approved by the 
Institutional Review Board of Yonsei university in Korea (Registration number: 1041849-202112-SB-226-03, Date of 
registration: 01042022).
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from all participants before participating. This study was 
approved by the Institutional Review Board of Yonsei 
university in Korea (1041849-202112-SB-226-03).

Measurements
Lifestyle indicator
The Yonsei Lifestyle Profile-BREF Lifestyle of older adults 
with and without COVID-19 was measured using the 
Yonsei Lifestyle Profile-BREF (YLP-BREF) questionnaire 
[20]. The YLP-BREF comprises 21 items that measure 
multifaceted lifestyle factors, including physical activ-
ity, activity participation, and nutrition. The YLP-BREF 
showed high internal reliability with a Cronbach’s alpha 
of 0.83. In this study, Cronbach’s alpha was 0.84. The 
questionnaire is provided in Supplementary File S1.

Cognitive function indicators
The Prospective and Retrospective Memory Question-
naire (PRMQ) was used to measure self-reported mem-
ory problems. The PRMQ consists of 16 items that assess 
memory failure in everyday life [21]. Half of the PRMQ 
items inquire about PM (Prospective Memory), and the 
other half about RM (Retrospective Memory). The reli-
ability of the Korean version of the PRMQ has been 
found to be acceptable. Each domain consists of eight 
items rated on a five-point Likert scale, ranging from 5 
(very often) to 1 (never). The total scores ranged from 16 
to 80. Higher scores indicated more memory complaints. 
In this study, Cronbach’s alpha was 0.92, indicating good 
internal consistency.

The Subjective Memory Complaints Questionnaire 
(SMCQ) was developed to evaluate subjective memory 
complains [22]. The SMCQ has 14 items, each of which 
is answered with either ‘yes’ or ‘no’. Higher SMCQ scores 
indicated more severe subjective memory complaints. In 
this study, Cronbach’s alpha was 0.79.

Mental health indicator
The Korean version of the insomnia severity index (ISI-
K) is a self-report questionnaire that evaluates the nature, 
severity, and impact of insomnia [23]. A 5-point Likert 
scale ranging from 0 to 28 was used to rate each item. 
The higher the total score, the greater the severity of 
insomnia. In this study, Cronbach’s alpha was 0.87.

The Fear of COVID-19 Scale (FCV-19  S) was used to 
evaluate fear of COVID-19 among participants. The 
FCV-19 S consists of seven items evaluated on a 5-point 
Likert scale [24]. The Korean version of the FCV-19 S has 
acceptable psychometric properties [25]. In this study, 
Cronbach’s alpha was 0.89.

To measure self-reported depression and anxiety, the 
Visual Analog Scale (VAS) Depression and Visual Ana-
log Scale (VAS) Anxiety were used. The participants were 
required to answer their level of depression and anxiety 

by selecting any point among the continuum set of pos-
sible values ranging from 0 (not all depressed or anx-
ious) to 100 (most depressed or anxious I can imagine). 
The VAS has been demonstrated to perform well in the 
assessment of a variety of health outcomes, such as stress 
[26], depressive symptoms [27], and anxiety [28].

The Patient Health Questionnaire-9 (PHQ-9) is used to 
screen for depression in primary care and medical setting 
[29]. The PHQ-9 was developed as a self-administered 
diagnostic screening assessment tool used by healthcare 
professionals to evaluate and monitor depression sever-
ity [30]. The PHQ-9 consists of nine items, and the stan-
dard cutoff score for screening to identify possible major 
depression is 10 or above. In this study, Cronbach’s alpha 
was 0.93.

The Zung Self-Rating Anxiety Scale (SAS) is a self-
report questionnaire consisting of 20 items regarding 
a variety of anxiety symptoms, including psychological 
and somatic symptoms [31]. Responses were given on a 
4-point Likert scale ranging from 1 to 4. SAS has demon-
strated satisfactory psychometric properties [31]. Cron-
bach’s alpha for the SAS was 0.79.

Quality of life indicator
To measure the quality of life among participants, the 
World Health Organization Quality of Life Scale abbrevi-
ated version (WHOQOL-BREF) was used. The measure 
consists of 26 items in four major domains: physical, psy-
chological, social, and environmental factors [32]. The 
items were rated on a five-point Likert scale, and the raw 
domain scores were converted to a scale ranging from 0 
to 100, with higher scores indicating a higher quality of 
life [33]. In this study, Cronbach’s alpha was 0.94.

Data analysis
Descriptive statistics were used to analyze the partici-
pants’ demographic characteristics. Chi-squared test 
was used to analysis demographic characteristics in 
sex, education, work, and underlying disease and inde-
pendent t-test was used to analysis education between 
two groups. Paired t-test was used to compare lifestyle 
between before COVID pandemic and after COVID 
pandemic within groups. Independent t-test was used to 
compare lifestyle, cognitive function, mental health, and 
quality of life between groups. The confidence interval 
was set at 95%. The p-value was two-sided, and statisti-
cal significance was set at p <.05. All the statistical analy-
ses were performed using SAS version 9.4 (SAS Institute 
Inc., Cary, NC, USA).

Results
Characteristics of the study population
Table 1 presents the general characteristics of the study 
population. The average age of COVID-19 patients was 
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68.63, and 35.14% were male, compared to 61.41 years 
and 48.68% male among non-COVID subjects. Regard-
ing education, COVID-19 patients had the highest level 
of education under middle school (68.47%), and non-
COVID subjects had the highest level of education 
(68.25%). In both groups, more than 55% of the partici-
pants were employed. COVID patients had underlying 
diseases such as hypertension (44.14%), hyperlipidemia 
(30.63%), diabetes (24.32%), cardiovascular disease 
(18.02%), and cerebrovascular disease (7.21%). In the 
non-COVID group, hypertension (35.45%) was the most 
common, diabetes and hyperlipidemia were the same 
at 10%, cardiovascular disease was 2.12%, and no sub-
jects had cerebrovascular disease. There were signifi-
cant differences in sex (p =.022*), education (p <.0001**), 
work (p <.0001**), diabetes (p =.002*), hyperlipidemia 
(p <.0001**), cerebrovascular disease (p =.0003**), and car-
diovascular disease (p <.0001**) between the two groups.

Lifestyle of covid and non-covid groups
When comparing the lifestyles of the COVID group and 
non-COVID group, significant differences were observed 
in physical activity (p <.0001**) and diet (p <.0001**). 
However, there was no significant difference in activity 
participation (p =.456) between the two groups. Within 
the group, physical activity (p <.0001**), activity participa-
tion (p <.0001**), and diet (p <.0001**) were significantly 
decreased in the COVID group when compared before 
and after COVID confirmation. In the non-COVID 
group, physical activity (p <.0001**) and activity partici-
pation (p <.0001**) significantly decreased, but there was 
no significant change in diet (p =.303) when comparing 
before and after the COVID pandemic (Table 2).

Cognition, mental health, and quality of life of covid and 
non-covid groups
When comparing the cognition questionnaire between 
the two groups, there was a significant difference 
in the total scores of the PRMQ (p =.024*) and PM 
(p = < 0.0001**), a sub-item of the PRMQ. However, there 
was no significant difference between RM (p =.296) in 
the PRMQ and the total SMCQ score (p =.296). In addi-
tion, there were significant differences in VAS scores for 
depression (p =.070*), PHQ-9 (p =.047*), ISI-K (p =.002*), 
and WHOQOL-BREF (p =.004*) between the groups, 
and no significant differences in VAS scores for anxiety 
(p =.754), SAS (p =.351), and FCV-19 S (p =.943) between 
the groups (Table 3).

Discussion
The COVID-19 pandemic has severely impacted the life-
style, cognitive function, mental health, and quality of life 
of older adults. There were significant effects on COVID-
19 of physical activity and diet on lifestyle, depression, 
and insomnia in terms of mental health and quality of 
life. In addition, only subjective discomfort with prospec-
tive memory was reported to differ significantly between 
the groups.

There were significant differences in physical activity 
and diet between the two groups, but no significant dif-
ferences were observed in activity participation between 
the two groups. In many countries, social distancing has 
been ongoing for a long time during the COVID pan-
demic [34]. Due to social distancing, schools were closed, 
teleworking was implemented, and mobility was limited 
in public spaces [35]. Therefore, there were many restric-
tions on the activities of those who were not infected 
with COVID-19. The COVID group scored 1.89 and the 

Table 1 General characteristics
Classification COVID Group (N = 111) non-COVID Group (N = 189) p

Sex, n (%) Male 39(35.14) 92(48.68) 0.022*

Female 72(64.86) 97(51.32)
Age (year), M (SD) 68.63(7.87) 61.41(5.80) < 0.0001**

Education (year), n (%) Under middle school 76(68.47) 6(3.18) < 0.0001**

High school 22(19.82) 54(28.57)
Over college 13(11.71) 129(68.25)

Work, n (%) Yes 62(55.86) 108(57.14) < 0.0001**

No 38(34.23) 97(42.86)
No response 11(9.91) 0(00.00)

Underlying disease, n (%) Hypertension 49(44.14) 67(35.45) 0.135
Diabetes 27(24.32) 20(10.58) 0.002*

Hyperlipidemia 34(30.63) 20(10.58) < 0.0001**

Cerebrovascular disease 8(7.21) 0(00.00) +0.0003**

Cardiovascular disease 20(18.02) 4(2.12) < 0.001**

COVID Group = Older adults infected with COVID-19; UNCOVID Group = Older adults not infected with COVID-19; M = Mean; SD = Standard deviation

Independent t-tests, chi-squared tests, and two-tailed Fisher’s exact tests were performed
+ = Fisher’s extract

*p <.05, **p <.001
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non-COVID group scored 1.69 in the score of activity 
participation, indicating that both groups had very low 
scores. Therefore, there was no significant difference 
between the two groups.

Physical activity and diet have fewer spatial restrictions 
than active participation. Therefore, the physical activity 
and diet scores were relatively high in the non-COVID 
group. On the other hand, in the case of the COVID 
group, since they were hospitalized, there were signifi-
cant spatial restrictions on physical activity, and it was 
difficult for them to choose a diet by themselves because 
meals were provided at the hospital. Therefore, physical 
activity and diet differed significantly between the two 
groups. Because reduced activity and mobility in older 
adults during the lockdown can have a negative impact 
on frailty and wellbeing [34], relevant interventions are 
needed.

The total scores of the PRMQ and PM and the sub-
score of the PRMQ were significantly lower in the 
COVID group, but the RM of the PRMQ and the total 
score of the SMCQ were not significantly different 
between the two groups. Prospective memory includes 
retrospective memory and several cognitive processes 
[36]. In addition, cognitive function declines earlier in 
prospective memory than in retrospective memory, and 
older adults complain more about prospective memory 
than about retrospective memory [37, 38]. Systematic 
reviews also did not confirm any changes in long-term 
memory by COVID-19, but COVID-19 patients showed 
lower performance in verbal short-term memory tasks 
[39]. Self-reported cognitive impairment is associated 
with decline in mental health, such as anxiety, depres-
sion, and PTSD [40]. Stress can contribute to cognitive 
impairment [41] and depression is associated with work-
ing memory deficits [42]. According to previous studies, 
there is a correlation between depression, anxiety, and 
overall cognitive function [43] and there was an interac-
tion between depression and cognitive function on qual-
ity of life [44]. In this study, COVID-19 confirmation had 
a negative effect on depression, insomnia, and quality of 
life, like in previous studies [45]. It can be interpreted that 
COVID-19 has a negative impact on prospective mem-
ory, depression, insomnia, and quality of life. However, 
there was no significant effect on anxiety or COVID-19 
fear. The COVID pandemic reported anxiety and fear 
not only in confirmed cases but also in the public [46, 
47]. The results of this study also suggest that there was 
no significant difference in anxiety and fear between the 
COVID group, which is a confirmed case, and the non-
COVID group, which is the public.

This study had some limitations. We used self-reported 
measures from an online survey. Self-reported surveys 
can cause socially desirable responses, recall bias, and 
misunderstandings of questions. In addition, it has been Ta
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implemented online, and it may not be accessible to 
some older populations. However, we collected data in 
the same manner and minimized bias by using a large 
sample. In this study, the subjective memory complaints 
(SMCs) of the participants were measured, not objective 
outcome measures. Unlike objective assessments, subjec-
tive complaints tend to be overestimated with age [48]. 
Therefore, it is necessary to evaluate the cognitive func-
tion of participants using standardized assessment tools. 
Nevertheless, SCMs are associated with objectively mea-
sured cognitive performance [49]. Finally, this study was 
conducted only in Korea; therefore, a cautious interpreta-
tion of the results is needed.

This study is meaningful in that lifestyle, cognition, 
mental health, and quality of life in COVID-confirmed 
and non-confirmed older adults were identified. Further-
more, this study revealed that when faced with a pan-
demic, prevention and intervention strategies are needed 
for memory, lifestyle, depression, insomnia, and quality 
of life in older adults.

Conclusions
Confirmation of COVID affected prospective mem-
ory, physical activity, diet, and quality of life, as well as 
increased depression and insomnia in older adults. In 
addition, the COVID pandemic has caused declines in 
physical activity and participation among older adults. 
Therefore, interventions are required to improve the 
memory, lifestyle, and mental health of older adults with 
COVID-19.
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memory; SMCQ = Subjective Memory Complaints Questionnaire; VAS_Depression = Visual analogue scale of depression; PHQ-9 = patient health questionnaire-9; 
VAS_Anxiety = Visual analogue scale of anxiety; SAS = Zung self-rating anxiety scale; ISI-K = Korean version of the insomnia severity index; FCV-19 S = fear of COVID-19 
scale; WHOQOL-BREF = World Health Organization quality of life assessment instrument-BREF

*p <.05, **p <.001
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https://doi.org/10.1186/s12877-023-04646-y


Page 7 of 8Jung et al. BMC Geriatrics          (2024) 24:306 

Author details
1Department of Occupational Therapy, Gyeonggi Provincial Medical 
Center, Anseong, Korea
2Department of Occupational Therapy, College of Software and Digital 
Healthcare Convergence, Yonsei University, Wonju, Korea
3Department of Occupational Therapy, Baekseok University, Cheonan, 
Korea

Received: 25 August 2023 / Accepted: 28 December 2023

References
1. World Health Organization. (2020). Coronavirus disease (COVID-19) pan-

demic. Retrieved from: Coronavirus disease (COVID-19) pandemic (who.int) 
(accessed on 10 May 2023).

2. Drosten C, Günther S, Preiser W, et al. Identification of a novel corona-
virus in patients with severe acute respiratory syndrome. N Engl J Med. 
2003;348(20):1967–76. https://doi.org/10.1056/NEJMoa030747.

3. Nalbandian A, Desai AD, Wan EY. Post-COVID-19 condition. Annu Rev Med. 
2023;74:55–64. https://doi.org/10.1146/annurev-med-043021-030635.

4. Niazkar HR, Zibaee B, Nasimi A, Bahri N. The neurological manifestations 
of COVID-19: a review article. Neurol Sci. 2020;41(7):1667–71. https://doi.
org/10.1007/s10072-020-04486-3.

5. Paterson RW, Brown RL, Benjamin L, et al. The emerging spectrum of 
COVID-19 neurology: clinical, radiological and laboratory findings. Brain. 
2020;143(10):3104–20. https://doi.org/10.1093/brain/awaa240.

6. Whiteside DM, Oleynick V, Holker E, et al. Neurocognitive deficits in severe 
COVID-19 infection: case series and proposed model. Clin Neuropsychol. 
2021;35(4):799–818. https://doi.org/10.1080/13854046.2021.1874056.

7. Groff D, Sun A, Ssentongo AE, Ba DM, Parsons N, Poudel GR, Lekoubou A, Oh 
JS, Ericson JE, Ssentongo P, Chinchilli VM. Short-term and long-term rates of 
postacute sequelae of SARS-CoV-2 infection: a systematic review. JAMA Netw 
Open. 2021;4. https://doi.org/10.1001/jamanetworkopen.2021.28568.

8. Hering A, Rendell PG, Rose NS, Schnitzspahn KM, Kliegel M. Prospective 
memory training in older adults and its relevance for successful aging. 
Psychol Res. 2014;78:892–904.

9. Matos P, Albuquerque PB. From retrospective to prospective memory 
research: a framework for investigating the deactivation of intentions. Cogn 
Process. 2021;22(3):411–34.

10. Woods SP, Weinborn M, Velnoweth A, Rooney A, Bucks RS. Memory for 
intentions is uniquely associated with instrumental activities of daily living in 
healthy older adults. J Int Neuropsychol Soc. 2012;18(1):134138. https://doi.
org/10.1017/S1355617711001263.

11. Zanjari N, Abootalebi M, Delbari A, Abolfathi Momtaz Y. Impact of 
COVID-19 on Lifestyle: a sample of Iranian older adults. J Appl Gerontol. 
2023;07334648231178670.

12. Tosato, M., Ciciarello, F., Zazzara, M. B., Janiri, D., Pais, C., Cacciatore, S.,... & 
Landi, F. Lifestyle changes and psychological well-being in older adults dur-
ing COVID-19 pandemic. Clinics in Geriatric Medicine, 2022;38(3):449–459.

13. Sepúlveda-Loyola W, Rodríguez-Sánchez I, Pérez-Rodríguez P, Ganz F, Torralba 
R, Oliveira DV, Rodríguez-Mañas L. Impact of social isolation due to COVID-19 
on health in older people: mental and physical effects and recommenda-
tions. J Nutr Health Aging. 2020;24:938–47.

14. Croezen S, Avendano M, Burdorf A, Van Lenthe FJ. Social participation and 
depression in old age: a fixed-effects analysis in 10 European countries. Am J 
Epidemiol. 2015;182(2):168–76.

15. Morley JE, Vellas B. COVID-19 and older adult. J Nutr Health Aging. 
2020;24:364–5.

16. Armitage R, Nellums LB. COVID-19 and the consequences of isolating the 
elderly. Lancet Public Heal. 2020;2667(20):30061.

17. Jacot de Alcântara I, Nuber-Champier A, Voruz P, et al. Cognitive deficits 
in the acute phase of COVID-19: a review and meta-analysis. J Clin Med. 
2023;12(3):762. https://doi.org/10.3390/jcm12030762.

18. Park KH, Kim AR, Yang MA, et al. Impact of the COVID-19 pandemic on the 
lifestyle, mental health, and quality of life of adults in South Korea. PLoS ONE. 
2021;16(2):e0247970. https://doi.org/10.1371/journal.pone.0247970.

19. Park KH, Kim AR, Yang MA, Park JH. Differences in multi-faceted lifestyles in 
response to the COVID-19 pandemic and their association with depression 
and quality of life of older adults in South Korea: a cross-sectional study. 
Nutrients. 2021;13(11):4124. https://doi.org/10.3390/nu13114124.

20. Park KH, Nam S, Hong I, Park JH. An investigation of the psychometric proper-
ties of lifestyle profile-BREF. Phys Occup Ther Geriatr. 2023;41(3):347–61. 
https://doi.org/10.1080/02703181.2022.2138679.

21. Crawford JR, Smith G, Maylor EA, et al. The prospective and retrospec-
tive memory questionnaire (PRMQ): normative data and latent structure 
in a large non-clinical sample. Memory. 2003;11(3):261–75. https://doi.
org/10.1080/09658210244000027.

22. Youn JC, Kim KW, Lee DY, et al. Development of the subjective memory com-
plaints questionnaire. Dement Geriatr Cogn Disord. 2009;27(4):310–7. https://
doi.org/10.1159/000205512.

23. Cho YW, Song ML, Morin CM. Validation of a Korean version of the insomnia 
severity index. J Clin Neurol. 2014;10(3):210–5. https://doi.org/10.3988/
jcn.2014.10.3.210.

24. Ahorsu DK, Lin CY, Imani V, et al. The fear of COVID-19 scale: development 
and initial validation. Int J Ment Health Addict. 2022;20(3):1537–45. https://
doi.org/10.1007/s11469-020-00270-8.

25. Han JW, Park J, Lee H. Validity and reliability of the Korean version of the fear 
of COVID-19 scale. Int J Environ Res Public Health. 2021;18(14):7402. https://
doi.org/10.3390/ijerph18147402.

26. Lesage FX, Berjot S, Deschamps F. Clinical stress assessment using a 
visual analogue scale. Occup Med (Lond). 2012;62(8):600–5. https://doi.
org/10.1093/occmed/kqs140.

27. Di Benedetto M, Lindner H, Hare DL, Kent S. A cardiac depression Visual 
Analogue Scale for the brief and rapid assessment of depression following 
acute coronary syndromes. J Psychosom Res. 2005;59(4):223–9. https://doi.
org/10.1016/j.jpsychores.2005.06.070.

28. Hornblow AR, Kidson MA. The visual analogue scale for anxiety: a 
validation study. Aust N Z J Psychiatry. 1976;10(4):339–41. https://doi.
org/10.3109/00048677609159523.

29. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depres-
sion severity measure. J Gen Intern Med. 2001;16(9):606–13. https://doi.
org/10.1046/j.1525-1497.2001.016009606.x.

30. Spitzer RL, Williams JBW, Kroenke KJRCB. Test Review: Patient Health 
Questionnaire–9 (PHQ-9). Rehabil Couns Bull. 2014;57(4):246–8. https://doi.
org/10.1177/0034355213515305.

31. Zung WWK. A rating instrument for anxiety disorders. Psychosomatics. 
1971;12(6):371–9. https://doi.org/10.1016/S0033-3182(71)71479-0.

32. Skevington SM, Lotfy M, O’Connell KA, WHOQOL Group. The World Health 
Organization’s WHOQOL-bref quality of life assessment: psychometric proper-
ties and results of the international field trial. A report from the WHOQOL 
group. Qual Life Res. 2004;13(2):299–310. https://doi.org/10.1023/B:Q
URE.0000018486.91360.00.

33. Min SK, Kim KI, Lee CI, et al. Development of the Korean versions of WHO 
quality of life scale and WHOQOL-bref. Qual Life Res. 2002;11(6):593–600. 
https://doi.org/10.1023/a:1016351406336.

34. Brooke J, Jackson D. Older people and COVID-19: isolation, risk and ageism. J 
Clin Nurs. 2020;29(13–14):2044–6. https://doi.org/10.1111/jocn.15274.

35. Petersen E, Wasserman S, Lee SS, et al. COVID-19–We urgently need to 
start developing an exit strategy. Int J Infect Dis. 2020;96:233–9. https://doi.
org/10.1016/j.ijid.2020.04.035.

36. Azzopardi B, Juhel J, Auffray C. Aging and performance on laboratory and 
naturalistic prospective memory tasks: the mediating role of executive flex-
ibility and retrospective memory. Intelligence. 2015;52:24–35. https://doi.
org/10.1016/j.intell.2015.06.007.

37. Piauilino DC, Bueno OFA, Tufik S, et al. The prospective and retrospec-
tive memory questionnaire: a population-based random sampling study. 
Memory. 2010;18(4):413–26. https://doi.org/10.1080/09658211003742672.

38. Rönnlund M, Mäntylä T, NILSSON LG. The prospective and retrospective 
memory questionnaire (PRMQ): factorial structure, relations to global subjec-
tive memory ratings, and Swedish norms. Scand J Psychol. 2008;49(1):11–8. 
https://doi.org/10.1111/j.1467-9450.2007.00600.x.

39. Velichkovsky BB, Razvaliaeva AY, Khlebnikova AA, Manukyan PA, Kasatkin VN. 
Attention and memory after COVID-19 as measured by neuropsychological 
tests: systematic review and meta-analysis. Acta Psychol, 2023;103838.

40. Gouraud C, Bottemanne H, Lahlou-Laforêt K, Blanchard A, Günther S, Batti SE, 
Auclin E, Limosin F, Hulot JS, Lebeaux D, Lemogne C. Association between 
psychological distress, cognitive complaints, and neuropsychological status 
after a severe COVID-19 episode: a cross-sectional study. Front Psychiatry. 
2021;12. https://doi.org/10.3389/fpsyt.2021.725861.

41. Spies G, Mall S, Wieler H, Masilela L, Castelon Konkiewitz E, Seedat S. The 
relationship between potentially traumatic or stressful events, HIV infection 
and neurocognitive impairment (NCI): a systematic review of observational 

https://doi.org/10.1056/NEJMoa030747
https://doi.org/10.1146/annurev-med-043021-030635
https://doi.org/10.1007/s10072-020-04486-3
https://doi.org/10.1007/s10072-020-04486-3
https://doi.org/10.1093/brain/awaa240
https://doi.org/10.1080/13854046.2021.1874056
https://doi.org/10.1001/jamanetworkopen.2021.28568
https://doi.org/10.1017/S1355617711001263
https://doi.org/10.1017/S1355617711001263
https://doi.org/10.3390/jcm12030762
https://doi.org/10.1371/journal.pone.0247970
https://doi.org/10.3390/nu13114124
https://doi.org/10.1080/02703181.2022.2138679
https://doi.org/10.1080/09658210244000027
https://doi.org/10.1080/09658210244000027
https://doi.org/10.1159/000205512
https://doi.org/10.1159/000205512
https://doi.org/10.3988/jcn.2014.10.3.210
https://doi.org/10.3988/jcn.2014.10.3.210
https://doi.org/10.1007/s11469-020-00270-8
https://doi.org/10.1007/s11469-020-00270-8
https://doi.org/10.3390/ijerph18147402
https://doi.org/10.3390/ijerph18147402
https://doi.org/10.1093/occmed/kqs140
https://doi.org/10.1093/occmed/kqs140
https://doi.org/10.1016/j.jpsychores.2005.06.070
https://doi.org/10.1016/j.jpsychores.2005.06.070
https://doi.org/10.3109/00048677609159523
https://doi.org/10.3109/00048677609159523
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1177/0034355213515305
https://doi.org/10.1177/0034355213515305
https://doi.org/10.1016/S0033-3182(71)71479-0
https://doi.org/10.1023/B:QURE.0000018486.91360.00
https://doi.org/10.1023/B:QURE.0000018486.91360.00
https://doi.org/10.1023/a:1016351406336
https://doi.org/10.1111/jocn.15274
https://doi.org/10.1016/j.ijid.2020.04.035
https://doi.org/10.1016/j.ijid.2020.04.035
https://doi.org/10.1016/j.intell.2015.06.007
https://doi.org/10.1016/j.intell.2015.06.007
https://doi.org/10.1080/09658211003742672
https://doi.org/10.1111/j.1467-9450.2007.00600.x
https://doi.org/10.3389/fpsyt.2021.725861


Page 8 of 8Jung et al. BMC Geriatrics          (2024) 24:306 

epidemiological studies. Eur J Psychotraumatology. 2020;11:1781432. https://
doi.org/10.1080/20008198.2020.1781432.

42. Nikolin S, Tan YY, Schwaab A, Moffa A, Loo CK, Martin D. An investigation of 
working memory deficits in depression using the n-back task: a system-
atic review and meta-analysis. J Affect Disord. 2021;284:1–8. https://doi.
org/10.1016/j.jad.2021.01.084.

43. Miskowiak KW, Johnsen S, Sattler SM, Nielsen S, Kunalan K, Rungby J, Lap-
perre T, Porsberg CM. Cognitive impairments four months after COVID-19 
hospital discharge: pattern, severity and association with illness variables. 
Eur Neuropsychopharmacol. 2021;46:39–48. https://doi.org/10.1016/j.
euroneuro.2021.03.019

44. Poletti S, Palladini M, Mazza MG, De Lorenzo R; COVID-19 BioB Outpatient 
Clinic Study group; Furlan R, Ciceri F, Rovere-Querini P, Benedetti F. Long-
term consequences of COVID-19 on cognitive functioning up to 6 months 
after discharge: role of depression and impact on quality of life. Eur Arch 
Psychiatry Clin Neurosci. 2022;272(5):773–782. https://doi.org/10.1007/
s00406-021-01346-9.

45. De Pue S, Gillebert C, Dierckx E et al. The impact of the COVID-19 pan-
demic on wellbeing and cognitive functioning of older adults. Sci Rep 
2021;11(1):4636. https://doi.org/10.1038/s41598-021-84127-7.

46. Violant-Holz V, Gallego-Jiménez MG, González-González CS, et al. Psycho-
logical health and physical activity levels during the COVID-19 pandemic: a 

systematic review. Int J Environ Res Public Health. 2020;17(24):9419. https://
doi.org/10.3390/ijerph17249419.

47. Wang C, Pan R, Wan X, et al. Immediate psychological responses and associ-
ated factors during the initial stage of the 2019 coronavirus disease (COVID-
19) epidemic among the general population in China. Int J Environ Res Public 
Health. 2020;17(5). https://doi.org/10.3390/ijerph17051729.

48. van der Ham IJM, van der Kuil MNA, Claessen MHG. Quality of self-reported 
cognition: effects of age and gender on spatial navigation self-reports. Aging 
Ment Health. 2021;25(5):873–8. https://doi.org/10.1080/13607863.2020.17426
58.

49. Vaskivuo L, Hokkanen L, Hänninen T, et al. Associations between prospective 
and retrospective subjective memory complaints and neuropsychologi-
cal performance in older adults: the finger study. J Int Neuropsychol Soc. 
2018;24(10):1099–109. https://doi.org/10.1017/S135561771800053X.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1080/20008198.2020.1781432
https://doi.org/10.1080/20008198.2020.1781432
https://doi.org/10.1016/j.jad.2021.01.084
https://doi.org/10.1016/j.jad.2021.01.084
https://doi.org/10.1016/j.euroneuro.2021.03.019
https://doi.org/10.1016/j.euroneuro.2021.03.019
https://doi.org/10.1007/s00406-021-01346-9
https://doi.org/10.1007/s00406-021-01346-9
https://doi.org/10.1038/s41598-021-84127-7
https://doi.org/10.3390/ijerph17249419
https://doi.org/10.3390/ijerph17249419
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.1080/13607863.2020.1742658
https://doi.org/10.1080/13607863.2020.1742658
https://doi.org/10.1017/S135561771800053X

	Comparison of lifestyle, cognitive function, mental health, and quality of life between hospitalized older adults with COVID-19 and non-COVID-19 in South Korea: a cross-sectional study
	Abstract
	Background
	Methods
	Participants and data collection
	Measurements
	Lifestyle indicator
	Cognitive function indicators
	Mental health indicator
	Quality of life indicator


	Data analysis
	Results
	Characteristics of the study population
	Lifestyle of covid and non-covid groups
	Cognition, mental health, and quality of life of covid and non-covid groups

	Discussion
	Conclusions
	References


