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ABSTRACT
Introduction  COVID-19 infections have become an urgent 
worldwide public health concern. Although it is primarily 
a respiratory disease, up to two-thirds of hospitalised 
COVID-19 patients exhibit nervous system damage and an 
increased risk of frailty. In this study,we aim to investigate 
the relationship between frailty and cognitive function 
disorders in patients with COVID-19 with a systematic 
review and meta-analysis approach.
Methods and analysis  This meta-analysis has been 
registered by the International Prospective Register of 
Systematic Reviews. We will search for relevant studies 
from PubMed, Embase, Chinese Biological Medical 
Database, China National Knowledge Infrastructure, 
Wanfang Database, the Cochrane Central Register of 
Controlled Trials databases, from their inception to 5 
July 2021. We will also search reference lists of selected 
articles for additional studies. Our search strategy will 
have no language restrictions. We will employ a fixed or 
random-effects model to calculate OR and 95% CIs for 
pooled data, and assess heterogeneity using Cochrane’s 
Q and I2 tests. The primary outcome will be the rate of 
cognitive disorders related to frailty in old patients with 
COVID-19.
Ethics and dissemination  Ethical approval is not 
essential since data will be extracted from previously 
published studies. The results of this meta-analysis will be 
published in a peer-reviewed journal.
PROSPERO registration number  CRD42021257148.

INTRODUCTION
The recent wave of infections by the novel 
coronavirus in India calls for urgent and 
numerous attention to be paid to this 
epidemic owing to the serious threat on 
human health worldwide.1 2 COVID-19 infec-
tion damages the function of various organs 
or systems, such as the central nervous 
system (CNS), possibly through infiltration 
of inflammatory cytokines into the brain that 
cause injury to the CNS.3–5 Consequently, 
people who contract novel coronavirus infec-
tions, especially the elderly, may experience 
neurologic and mental disorders,6 7 with the 
following as main manifestations: cognitive 

and attention deficits, circadian rhythm and 
mood disorders, as well as changes in psycho-
motor function.8 Cognitive function disorder 
is a serious illness that negatively impacts 
patients’ lives, including causing deaths. 
Moreover, a decline in cognitive function 
has been associated with increased patient 
mortality, especially in people aged between 
65 and 79 years.9

Frailty, a health burden that exacerbates 
incidence of other diseases and medical 
expenses, is an age-related clinical state char-
acterised by deterioration in the physiolog-
ical capacity of organs and systems.10 Previous 
studies have shown that the risk of frailty 
greatly increases with age,11 suggesting that 
elderly people with frailties, who suffer from 
novel coronavirus pneumonia, are likely to 
be at a greater risk of cognitive impairment. 
Research evidence has suggested that this 
phenomenon may potentially be attributed to 
inflammation and oxidative stress.12 However, 
findings from another study suggested that 
COVID-19 could accelerate the ageing 
process and increase frailty, although with no 
decline in cognitive function.13 Therefore, 
there is need to elucidate the relationship 
between frailty and cognitive function disor-
ders in patients with COVID-19.

Particularly, knowledge on whether 
reducing the rate of frailties by enhancing 

Strengths and limitations of this study

	► This is the first systematic review seeking to eluci-
date the relationship between frailty and cognitive 
function disorders in patients with COVID-19.

	► The findings of this study will provide relevant in-
sights to guide doctors to adopt some measures to 
prevent the effect of frailty on cognition.

	► The number of original studies is limited, thus, 
the strength of evidence needs to be examined 
cautiously.
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the state of the body in elderly COVID-19 patients can 
improve their cognitive function is imperative to effective 
clinical therapies. As far as we know, no systematic review 
and meta-analysis has evaluated the relationship between 
frailty and cognitive disorders in patients with COVID-19, 
necessitating further explorations. In this study, we aim 
to qualitatively and quantitatively investigate the effect 
of frailty on cognitive disorders in elderly patients with 
novel coronavirus pneumonia using a systematic review 
and meta-analysis.

METHODS
This meta-analysis will be performed in accordance to the 
guidelines by the Preferred Reporting Items for System-
atic Reviews and Meta-analyses Protocols.14 All analyses 
will be based on previously published studies, thus neither 
ethical approval nor patient consent will be required.

Literature search
We will search for and retrieve relevant studies across 
various databases, including PubMed, Embase, Chinese 
Biological Medical Database, China National Knowledge 
Infrastructure, Wanfang Database and the Cochrane 
Central Register of Controlled Trials. We will also search 

reference lists of the selected articles to obtain additional 
studies. There are no language restrictions during the 
search process, and all studies describing the relation-
ship between frailty and cognitive function in patients 
with COVID-19 will be enrolled in this systematic review. 
These will include prospective and retrospective compar-
ative cohort studies, cross-sectional researches and obser-
vational researches. The search strategy will employ the 
following terms: ‘COVID-19 Virus Disease’ or ‘COVID-19’ 
or ‘SARS-CoV-2 and ‘frailty’ and ‘cognition disorders’. 
A summary of the full search approach of PubMed is 
outlined in table 1.

Eligibility criteria
Study design
All relevant studies, including prospective and retro-
spective comparative cohort studies, cross-sectional 
researches and observational researches, will be included 
in this systematic review. Due to scarcity of original trials 
on COVID-19, we will acquire as many related studies as 
possible by improving the sensitivity of the search strategy.

Participants
Elderly COVID-19 patients (≥65 years old), with cogni-
tive impairment, will be considered. The subjects who 

Table 1  Search strategy of PubMed

Search Query

#1 “COVID-19”[MeSH Terms]

#2 "covid 19"[MeSH Terms] OR "covid 19"[All Fields] OR "covid 19 virus disease"[All Fields] OR "covid 19"[MeSH Terms] OR 
"covid 19"[All Fields] OR "disease covid 19 virus"[All Fields] OR "covid 19"[MeSH Terms] OR "covid 19"[All Fields] OR "covid 
19 virus infection"[All Fields] OR "covid 19"[MeSH Terms] OR "covid 19"[All Fields] OR "covid 19"[MeSH Terms] OR "covid 
19"[All Fields] OR "2019 ncov infection"[All Fields] OR "covid 19"[MeSH Terms] OR "covid 19"[All Fields] OR "infection 2019 
ncov"[All Fields] OR "covid 19"[MeSH Terms] OR "covid 19"[All Fields] OR "coronavirus disease 19"[All Fields] OR "covid 
19"[MeSH Terms] OR "covid 19"[All Fields] OR "2019 novel coronavirus disease"[All Fields] OR "covid 19"[MeSH Terms] OR 
"covid 19"[All Fields] OR "2019 novel coronavirus infection"[All Fields] OR "covid 19"[MeSH Terms] OR "covid 19"[All Fields] 
OR "2019 ncov disease"[All Fields] OR "covid 19"[MeSH Terms] OR "covid 19"[All Fields] OR "disease 2019 ncov"[All Fields] 
OR "covid 19"[MeSH Terms] OR "covid 19"[All Fields] OR "covid19"[All Fields] OR "covid 19"[MeSH Terms] OR "covid 19"[All 
Fields] OR "coronavirus disease 2019"[All Fields] OR "covid 19"[MeSH Terms] OR "covid 19"[All Fields] OR "sars coronavirus 
2 infection"[All Fields] OR "covid 19"[MeSH Terms] OR "covid 19"[All Fields] OR "sars cov 2 infection"[All Fields] OR "covid 
19"[MeSH Terms] OR "covid 19"[All Fields] OR "covid 19 pandemic"[All Fields] OR "covid 19"[MeSH Terms] OR "covid 19"[All 
Fields] OR "pandemic covid 19"[All Fields]

#3 #1 or #2

#4 "frailty"[MeSH Terms]

#5 "frailty"[MeSH Terms] OR "frailty"[All Fields] OR "frailties"[All Fields] OR ("frail"[All Fields] OR "frails"[All Fields] OR 
"frailty"[MeSH Terms] OR "frailty"[All Fields] OR "frailness"[All Fields]) OR ("frailty"[MeSH Terms] OR "frailty"[All Fields] OR 
("frailty"[All Fields] AND "syndrome"[All Fields]) OR "frailty syndrome"[All Fields]) OR ("frailty"[MeSH Terms] OR "frailty"[All 
Fields] OR "debility"[All Fields]) OR ("frailty"[MeSH Terms] OR "frailty"[All Fields] OR "debilities"[All Fields])

#6 #4 or #5

#7 "cognition disorders"[MeSH Terms]

#8 "cognition disorders"[MeSH Terms] OR ("cognition"[All Fields] AND "disorders"[All Fields]) OR "cognition disorders"[All Fields] 
OR ("disorder"[All Fields] AND "cognition"[All Fields]) OR "disorder cognition"[All Fields] OR ("cognition disorders"[MeSH 
Terms] OR ("cognition"[All Fields] AND "disorders"[All Fields]) OR "cognition disorders"[All Fields] OR ("disorders"[All Fields] 
AND "cognition"[All Fields]) OR "disorders cognition"[All Fields]) OR ("cognition disorders"[MeSH Terms] OR ("cognition"[All 
Fields] AND "disorders"[All Fields]) OR "cognition disorders"[All Fields] OR "overinclusion"[All Fields] OR "overinclusive"[All 
Fields] OR "overinclusiveness"[All Fields])

#9 #7 or #8

#10 #3 and #6 and #9



3Jiao B, et al. BMJ Open 2022;12:e056190. doi:10.1136/bmjopen-2021-056190

Open access

are used to investigate the relationship between frailty 
and cognition disorders, and the confounding factors 
that affect the rate of cognitive function disorders will 
be emended. There will be no restriction on the race 
due to expected limitations in the number of original 
studies.

Exposures
The main exposure factor will be whether presence of 
frailty. Therefore, we will assess the frailty scores using a 
relevant scale, and not just the ‘FRAIL’ scale only.

Outcomes
The primary outcome will be the rate of cognitive disor-
ders in elderly COVID-19 patients with frailty. Cognitive 
disorder will be assessed using the Brief Assessment of 
Impaired Cognition tool, which focuses on the self and 
informant reports, supermarket fluency, and category 
cued memory test.15 Secondary outcomes will comprise 
the rate of mortality and length of hospitalisation.

Study selection and data collection
Relevant studies will be independently searched and 
selected by two reviewers, and any differences between 
them resolved via further discussions with a senior 
reviewer. After removing the duplicate items, we will eval-
uate the preliminary quality of the studies based on the 
title and abstract. Then, we will make the final evaluation 
by reading the full text. A schematic representation of the 
selection procedure is presented in figure 1. A standard 
collection form will be used for data retrieval, which will 
also be independently done by the two reviewers. Any 
discrepancies between them will be resolved through 
discussion with the aforementioned senior reviewer. Data 
to be extracted will include, name of the first author, date 
of publication, sample size, patient characteristics, type 
of study, number of patients with frailty, grade of frailty, 
number of patients with cognition disorders (recorded 
separately in frailty and non-frailty group), number of 
patients without cognition disorders (recorded separately 
in frailty and non-frailty group), number of deaths, rate 

Figure 1  The flow diagram of literature search and selection.
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of mortality, and length of hospital stay. In cases where 
there is missing data, we will attempt to contact the corre-
sponding author to acquire it.

Determination of risk-of-bias and assessment of study quality
Quality and bias of the enrolled studies will be assessed 
using relevant tools. Specifically, the Newcastle-Ottawa 
Scale will be used to evaluate bias in non-randomised 
studies targeting the following aspects: objects’ selection, 
study comparability and outcome measurement.16 The 
decisions will be determined as ‘low’, or ‘high’ risk of 
bias or ‘some concerns’ along with the tool of evaluating 
the risk of bias. Risk of bias in each included study will 
be independently assessed by two reviewers. In addition, 
risk of bias and quality assessment will also be determined 
using the following measures: Inconsistency, Indirectness, 
Imprecision, Sensitivity, Specificity and Pooled C-statistic 
tool.17 Furthermore, we will apply the Grading of Recom-
mendations, Assessment, Development and Evaluation 
criteria to evaluate strength of the evidence.18

Data synthesis and statistical analysis
Data synthesis and meta-analysis will be performed using 
the Review Manager V.5.4 software (The Cochrane library, 
Oxford, England). Briefly, we will calculate OR and mean 
differences with 95% CIs for categorical and continuous 
data. On the other hand, we will calculate heterogeneity 
across the included studies using the χ2 and I2 tests, with 
I2  >50% or p<0.10 to be considered significantly hetero-
geneous. We will adopt the random-effects model where 
heterogeneity exists among the studies, otherwise, the 
fixed-effect model will be applied.19

Subgroup and sensitivity analyses, and assessment of 
publication bias
Where there is a high degree of heterogeneity, we will 
perform subgroup analysis based on the level of frailty 
and age group. Subgroup analysis will only be performed 
in groups that have at least each group two studies. On 
the other hand, sensitivity analysis will be performed 
by excluding low-quality studies, and if the final pooled 
results are stable after this exclusion, then the meta-
analysis will be deemed reliable.20 Publication bias will be 
investigated by generating funnel plots and the Egger’s 
test as previously described.21 22

DISCUSSION
As far as we know, this is the first meta-analysis to investi-
gate the association between frailty and cognitive function 
disorders. The findings of the study will provide relevant 
insights into the effect of frailty on the incidence of cogni-
tive disorders in elderly COVID-19 patients. Frailty inci-
dence significantly increases with increase in age. Frailty, 
which refers to a reduction in the ability to respond to 
stress, is more common in elderly. And cognitive impair-
ment is a serious threat to healthy living. Previous studies 
have shown that age is the most important independent 

risk factor for occurrence of cognitive disorders.23 
Notably, COVID-19 causes serious inflammation in these 
patients, while inflammatory factors may increase the risk 
of nerve injure. Therefore, it is important to understand 
the relationship between frailty and cognitive function 
disorders in patients with novel coronavirus pneumonia.

We anticipate several limitations in the present meta-
analysis. First, the number of original studies is limited, 
which might affect the strength of the obtained evidence. 
Second, the non-randomised studies will be included, 
which might affect the interpretation of final pooled 
results. Finally, considering the limitation of original 
studies, we may not perform any other subgroup anal-
ysis apart from the level of frailty and age group, thus the 
heterogeneity may not be fully explained if a high degree 
of heterogeneity exists in this meta-analysis.

CONCLUSION
This meta-analysis is expected to reveal the relation-
ship between frailty and cognitive disorders in elderly 
COVID-19 patients.
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