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21 Abstract

22 Introduction: Frailty is a common and clinically significant condition in geriatric populations, associated 

23 with adverse health outcomes such as hospitalisation, disability, and mortality. Although there are 

24 systematic reviews/meta-analyses assessing the prevalence of frailty in community-dwelling older adults, 

25 nursing home residents, and cancer and general surgery patients, there are none assessing the overall 

26 prevalence of frailty in geriatric hospital inpatients. 

27 Methods and analysis: This review will systematically search and analyse the prevalence of frailty within 

28 geriatric hospital inpatients within the literature. A search will be employed on the platforms of Ovid, Web 

29 of Science, and databases of CINAHL Plus, SCOPUS, and the Cochrane Library. Any observational or 

30 experimental study design which utilises a validated operational definition of frailty, reports the prevalence 

31 of frailty, has a minimum age ≥ 65 years, attempts to assess the whole ward/clinical population, and occurs 

32 in hospital inpatients, will be included. Title and abstract and full-text screenings will be conducted by three 

33 reviewers. Methodological quality of eligible studies will be assessed utilising the Joanna Briggs Institute 

34 critical appraisal tool. Data extraction will be performed by two reviewers. If sufficient data are available, a 

35 meta-analysis synthesising pooled estimates of the prevalence of frailty and pre-frailty, as well as the 

36 prevalence of frailty stratified by age, sex, frailty definition, prevalent morbidities, ward type, and location, 

37 among older hospitalised in-patients will be conducted. Clinical heterogeneity will be assessed by two 

38 reviewers. Statistical heterogeneity will be assessed through a Cochran Q test, and an I2 test performed to 

39 assess its magnitude.

40 Ethics and dissemination: Ethical approval was not required as primary data will not be collected. Findings 

41 will be disseminated through publication in peer reviewed open access scientific journals, public 

42 engagement events, conference presentations, and social media. 

43 Trial Registration number: This study has been registered on PROSPERO (registration number 79202). 

44

45 Strengths and limitations of this study:
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46  First review to systematically assess the overall prevalence of frailty in geriatric hospital inpatients

47  Will seek to provide stratified analysis of the prevalence of frailty based on age, sex, frailty 

48 definition, prevalent morbidities, ward type and location

49  Three independent reviewers; ensuring high internal reliability and consistency 

50  Will include only studies for which the full text is available in English 

51  Will exclusively assesses the prevalence of frailty in geriatric hospital inpatients

52  Keywords: department; frail; geriatric; hospital; inpatient; meta-analysis; older adult; prevalence; 

53 systematic review; ward. 

54
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55 Introduction

56 Frailty is a common and clinically significant condition within geriatric populations (Rodriguez-Mañas, 

57 Fried, 2015), predominantly due to its association with adverse health outcomes such as hospitalization, 

58 disability and mortality (Fried et al., 2001, Gill et al., 2006, Sternberg et al., 2011, Clegg et al., 2013, 

59 Rodriguez-Mañas, Fried, 2015, Sourial et al., 2013). Although there are systematic reviews and meta-

60 analysis assessing the prevalence of frailty amongst community-dwelling older adults (Collard et al., 2012, 

61 Siriwardhana et al., 2018, Kojima et al., 2017, Verlaan et al., 2017), nursing home residents (Kojima, 2015), 

62 and cancer (Handforth et al., 2015) and general surgery patients (Hewitt et al., 2018), presently there are no 

63 systematic reviews or meta-analysis which assess the overall prevalence of frailty among geriatric hospital 

64 inpatients. This constitutes an important gap in the literature which needs to be addressed and has important 

65 consequences. Such consequences include the tailoring of services within this setting to the needs of service 

66 users, for example, the potential implementation of exercise rehabilitation treatments within this setting for 

67 this cohort; with physical activity and exercise being proposed as potentially offering the best form of 

68 treatment for frail older adults (Theou et al., 2011), and shown to be capable of reducing, and even reversing 

69 frailty within older adults (Fiatarone et al., 1994, Tarazona-Santabalbina et al., 2016). Through providing a 

70 highly detailed analysis of the prevalence of frailty amongst older population within this setting, this review 

71 has the potential to aid in the facilitation of improvements in the planning and orientation of organisational 

72 structures and resources, to meet the needs of this population, and enhance the care of frail older adults in 

73 inpatient hospital settings.

74

75 Methods and Design

76 Review Aim:

77 The aim of this review is to systematically search and analyse the prevalence of frailty amongst geriatric 

78 populations within inpatient hospital settings within the literature. If a meta-analysis proves possible, the aim 

79 of this study is also to synthesise pooled estimates of the prevalence of frailty and pre-frailty, as well as the 
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80 prevalence of frailty stratified by age, sex, frailty definition, prevalent morbidities, ward type and location, 

81 among hospital in-patients. 

82

83 Review Objectives: 

84 1) To identify and compare studies reporting the prevalence of frailty within hospital ward settings. 

85 2) To combine the extracted data to calculate the pooled overall prevalence of frailty in hospitalised 

86 geriatric in-patients. 

87 3) To perform stratified analysis of the prevalence of frailty based on age, sex, frailty definition, prevalent 

88 morbidity and ward type in order to assess the relationship between frailty and these factors. 

89

90 Eligibility criteria:

91 Inclusion criteria: all studies must have a minimum age of ≥ 65 years, use a clearly defined and validated 

92 operational definition for the classification of frailty, either assess (or attempt to assess) the whole ward, 

93 department, unit, hospital or specific clinical population, or employ some form of randomised selection of 

94 participants, occur within a hospital setting, in, or including, hospital in-patients, report the prevalence of 

95 frailty or provide sufficient data to allow the calculation of the prevalence of frailty. If a study examines a 

96 mixed cohort, only data relating to hospital in-patients will be included in the review.

97 Exclusion criteria: all studies not written in English, studies where the sample are non-hospital in-patients 

98 (i.e. outpatients, day patients or community-dwelling individuals).

99

100 Information sources: 

101 Searches will be conducted on the platforms of Ovid (incorporating the databases of Journals @Ovid full 

102 text, EMBASE, CAB abstracts, Ovid MEDLINE ® In process and other non-indexed citations, Ovid 

103 MEDLINE ®, and PyschINFO) and Web of Science (incorporating the databases of Science Citation Index 
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104 Expanded (SCI-Expanded), Conference Proceedings Citation Index – Science (CRI-S), and Emerging 

105 Sources Citation Index (ESCI)), and the databases of CINAHL Plus, SCOPUS, and the Cochrane Library 

106 databases (the Cochrane Database of Systematic Reviews (CDSR), the Cochrane Central Register of 

107 Controlled Trials (CENTRAL), the Cochrane Methodology Register (CMR), the Database of Abstracts of 

108 Reviews of Effect (DARE), Health Technology Assessment database (HTA) and the NHS Economic 

109 Evaluation Database (EED)).

110

111 Types of studies: 

112 Any form of observational or experimental study design which assesses the prevalence of frailty and meets 

113 the above eligibility criteria. For longitudinal observational studies, and experimental studies, frailty scores 

114 and additional data will be extracted from baseline data, provided baseline data meets the above eligibility 

115 criteria. 

116

117 Search Strategy: 

118 The search strategy will be conducted on the two platforms of Ovid and Web of Science, as well as the 

119 databases of SCOPUS, CINAHL Plus, and the Cochrane Library databases (Appendix 1). 

120

121 Screening:

122 Prior to the commencement of title and abstract screening by the three independent reviewers, duplicates 

123 will be removed utilising EndNote X8.2. The reduced list of studies will be manually screened for the 

124 removal of any remaining duplicates. All reviewers will be provided with an instructional screening form 

125 (Appendix 2), and a .ris file containing all studies captured within database searches. The screening form 

126 will list the eligibility criteria and instructions on setting up the .ris file for screening within a reference 

127 manager.
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128 The title and abstract of all studies will then be independently screened by the three reviewers, with each 

129 reviewer placing potentially eligible studies into a separate folder. Upon completion, potentially eligible 

130 studies from all three reviewers will be placed into a “master folder” and the results collated. Duplicates will 

131 be removed, leaving the final combined list of studies for the full text screening phase. All reviewers will 

132 then independently screen the full text of remaining studies utilising the screening form and maintain 

133 separate files for included and excluded studies (including reasons), as well as for studies for which the 

134 reviewer feels the need to contact the authors for clarification or additional information. 

135 Upon completion, a full text screening master file (Appendix 3) will be formulated by the lead reviewer 

136 displaying each reviewer’s full text screening decision for each study. All three reviewers will then meet to 

137 discuss the decisions of each study and endeavour to come to an agreement on studies for which there is not 

138 initial unanimous consensus. During this process a full list of included and excluded studies (with reasons), 

139 and studies for which reviewers agree to contact authors for additional information or clarification will be 

140 formed by the lead reviewer. The lead reviewer will then contact study authors and, upon receipt of 

141 clarification or additional information, will meet with reviewers to discuss the inclusion/exclusion of the 

142 study.

143

144 Assessment of methodological quality: 

145 The quality of eligible studies from full text screening will be assessed by two reviewers independently 

146 using the Joanna Briggs Institute (JBI) critical appraisal tool for studies reporting prevalence data (Munn et 

147 al., 2014) (Appendix 4). In the event of any discrepancies between the two reviewers, a consensus will be 

148 attempted to be reached by discussion. In the event a full consensus cannot be reached between the two 

149 reviewers after an exhaustive discussion, the opinion of a third reviewer will be obtained, and the proceeding 

150 majority consensus will be taken. 

151

152 Data extraction:
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153 Data extraction will be performed by two reviewers independently. In the event of any discrepancies 

154 between the two reviewers, a consensus will be attempted to be reached by discussion. In the event that a 

155 full consensus cannot be reached between the two reviewers after an exhaustive discussion, the opinion of a 

156 third reviewer will be obtained, and the proceeding majority consensus will be taken.  

157 The following data, where available, will be extracted from all eligible studies (see Appendix 5 for 

158 template). If any data are not immediately available, the authors of the studies in question will be contacted 

159 in an attempt to retrieve all applicable data:

160 Study details: authors, year of publication, study title, journal of publication, aim. Study methods: setting, 

161 ward/department/unit/hospital type/clinical population, study design, study duration, subject characteristics 

162 (age of participants (mean and standard deviation, range)), sex (proportion of male / female participants), 

163 country / location, sample size, diagnosis / prevalent morbidity (if applicable), and any other relevant 

164 characteristics). Criteria utilised for the operational definition of frailty, Dependent variables, and Methods 

165 of data analysis. Results: prevalence of frailty, prevalence of pre-frailty, prevalence of robust/non-frailty, 

166 and finally authors comments and reviewers’ comments.

167

168 Data synthesis: 

169 Quantitative synthesis (Meta-Analysis): If a sufficient quantity of identified studies are comparable, a meta-

170 analysis, pooling the aggregated data from each study, will be performed. Clinical heterogeneity will be 

171 assessed by two reviewers based on their judgement of the available data and any disagreements will be 

172 discussed thoroughly with the aim of reaching a unanimous consensus. If a unanimous consensus cannot be 

173 reached, the opinion of a third reviewer will be sought, and the proceeding majority consensus will be taken. 

174 Statistical heterogeneity will be assessed through the utilisation of a Cochran Q test and considered present 

175 at p < .05. An I2 test will be performed in order to assess the magnitude of this heterogeneity, with I2 values 

176 of 25%, 50% and 75% being considered low, moderate and high respectively. If the Cochrane Q statistic test 

177 detected statistically significant heterogeneity, combined with the researcher’s assessment, a randomised-
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178 effects model will be utilised. Given the nature of this review and in particular its overall aim, combined 

179 with the eligible studies identified in preliminary searches, it is likely the initial quantitative synthesis will 

180 utilise a random-effects model. 

181 Stratified analysis will also be conducted according to age (65 – 74 years versus 75+ years to assess younger 

182 versus older old), sex, frailty definition, ward type, prevalent morbidity and location where possible. 

183 Similarly, a random-effects model will be utilised to synthesise pooled estimates of the prevalence of frailty 

184 stratified by these criteria (although there is more of a likelihood that a fixed effects model could potentially 

185 be utilised within these analyses, in comparison to the initial analysis, given the nature of stratified analysis).

186

187 Qualitative synthesis: if a meta-analysis is not possible based on the nature of the studies and the data 

188 available, a more thorough systematic narrative analysis will be conducted, with findings presented in both 

189 textual and tabular formats. 

190

191 Ethics and Dissemination

192 Formal ethical approval was not required for this review as primary data will not be collected. The findings 

193 of this study will be disseminated through publication in the form of scientific papers in peer reviewed open 

194 access scientific journals, public engagement events within the United Kingdom and Europe, online via 

195 social media (Twitter, Instagram) and the PANINI project website (Whittaker et al., 2018, University of 

196 Birmingham, ), and presentation at conferences within the UK and internationally.

197

198 Funding

199 This review has been funded by the European Commission’s Horizon 2020 research and innovation 

200 programme under the Marie Sklodowska-Curie grant agreement (675003); of which PD, EA and JA are 
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Search Strategy: 

Ovid Search Strategy

1. Frail$.ti.ab.
2. Prevalence.ti,ab.
3. Percent$.ti,ab.
4. “were frail”.ti,ab.
5. “considered frail”.ti,ab.
6. Hospital$.ti,ab.
7. Ward.ti,ab.
8. Department.ti,ab.
9. Surg*.ti,ab.
10. Unit.ti,ab.
11. Geriatr*.tx.
12. “older adult*”.tx.
13. Elder$.tx.
14. Retire*.tx.
15. Old$.tx.
16. Patient$.tx.
17. “community-dwelling”.ti,ab.
18. 2 OR 3 OR 4 OR 5
19. 6 OR 7 OR 8 OR 9 OR 10
20. 11 OR 12 OR 13 OR 14 OR 15 OR 16
21. 1 AND 18 AND 19 AND 20
22. 21 NOT 17

Scopus Search Strategy 

((((TITLE-ABS-KEY(frail*)) AND (TITLE-ABS-KEY(Prevalence)) OR (TITLE-ABS-KEY(Percent*)) OR (TITLE-
ABS-KEY ("were frail")) OR (TITLE-ABS-KEY ("considered frail"))) AND (((TITLE-ABS-KEY(Hospital*)) OR 
(TITLE-ABS-KEY(Ward)) OR (TITLE-ABS-KEY(Department)) OR (TITLE-ABS-KEY(surg*)) OR (TITLE-ABS-
KEY(unit))))) AND ((ALL(Geriatr*)) OR (ALL("older adult*")) OR (ALL(Elder*)) OR (ALL(retire*)) OR (ALL(old)) 
OR (ALL(older)) OR (ALL(Patient*)))) AND NOT (TITLE-ABS-KEY("community-dwelling"))

Web of Science Search Strategy 

1. TS = Frail*
2. TS = Prevalence
3. TS = Percent*
4. TS = “were frail”
5. TS = “considered frail”
6. TS = Hospital*
7. TS = Ward
8. TS = Department
9. TS = Surg*
10. TS = Unit
11. TS = Geriatr*
12. TS = “older adult”
13. TS = Elder*
14. TS = Retir*
15. TS = Old*
16. TS = Patient*
17. TS = “community-dwelling”
18. #2 OR #3 OR #4 OR #5
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19. #6 OR #7 OR #8 OR #9 OR #10
20. #11 OR #12 OR #13 OR #14 OR #15 OR #16
21. #1 AND #18 AND #19 AND #20
22. #21 NOT #17

CINAHL PLUS Search Strategy 

1. AB frail*
2. AB prevalence OR AN Percent* OR AB “were frail” OR AB “considered frail”
3. AB Hospital* OR AB Ward OR AB Department OR AB Surg* OR AB Unit
4. AB Geriatr* OR AB “older adult” OR AB Elder* OR AB Retir* OR AB OLD* OR AB Patient*
5. S1 AND S2 AND S3 AND S4

Cochrane Library Search Strategy 

1. frail*:ti,ab,kw (Word variations have been searched)
2. prevalence:ti,ab,kw or percent*:ti,ab,kw or “were frail”:ti,ab,kw or “considered frail”:ti.ab.kw (Word 

variations have been searched)
3. hospital*:ti,ab,kw or ward:ti,ab,kw or department:ti,ab,kw or surg*:ti,ab,kw or unit:ti,ab,kw (Word 

variations have been searched)
4. Geriatr*:ti,ab,kw or “older adult”:ti,ab,kw or Elder*:ti,ab,kw or Retir*:ti,ab,kw or Old*:ti,ab,kw (Word 

variations have been searched) 
5. Patient*:ti,ab,kw (Word variations have been searched) 
6. #4 OR #5
7. #1 AND #2 AND #3 AND #6

Page 14 of 46

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
24 A

u
g

u
st 2019. 

10.1136/b
m

jo
p

en
-2019-030147 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

Frailty Levels In Geriatric Hospital in-paTients (FLIGHT)
Systematic Review Search Strategy Screening form
PANINI (Physical Activity and Nutritional INfluences in Ageing) project
University of Birmingham
2016 - 2019

Systematic Review Search Screening Form Page 1

“The prevalence of frailty amongst geriatric populations within hospital ward settings: A 
systematic review”

Inclusion criteria - All studies must:

- have a minimum age of ≥ 65 years
- use a clearly defined and validated operational definition for the classification of frailty
- either assess (or attempt to assess) the whole ward, department, unit, hospital, or clinical population, or 

employ some form of randomised selection of participants
- occur within a hospital setting, in, or including hospital in-patients*
- report the prevalence of frailty or provide sufficient data to allow the calculation of the prevalence of 

frailty.

* If a study examines a mixed cohort, only data relating to hospital in-patients will be included.

Exclusion criteria:

- studies not written in English
- studies where the sample are non-hospital in-patients (i.e. outpatients, day patients or community-

dwelling individuals)

Systematic Review - Screening procedure

1). Import attached RIS file into your reference manager software (preferably EndNote X8.2)

2). Once imported, scan all title and abstracts for eligibility against the inclusion / exclusion criteria above.

3). Move all studies identified as potentially eligible based on title and abstract into a separate group 
(EndNote), Or folder (RefWorks, Mendeley).

4). Screen full text of identified studies to determine eligibility.

5). Move all eligible studies into separate group / folder. 

6). Make note of excluded studies and reasons for their exclusion based on eligibility criteria, in the attached 
excel file.

5). Compare identified studies.

6). If all reviewers identify the exact same studies, with no discrepancies, this is the end of the initial screening 
process for the systematic review. 

7). If there are differences in the studies identified by different reviewers - discuss until resolution is 
determined. In the event a unanimous consensus cannot be met by the three reviewers, the majority consensus 
will be taken, and a note made of this.
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Author Title Initial studies included from full text screening (prior to reviewer discussion)

Reviewer 1 (PD) Reviewer 2 (JA) Reviewer 3 (EA)
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Conclusion of discussion Decision Response received from author Outcome
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Key

Unanimous consensus
inclusion

Majority consensus
inclusion

Minority consensus
inclusion / contact

author*

*In event where either there is
not majority consensus inclusion
or exclusion i.e. one reviewer
wishes to include and at least one
other wishes to seek further
information, or two reviewers
wish to seek futher information

Majority consensus
exclusion** ** = Reasons for all excluded

studies are given in exclusion
form

Unanimous consensus
exclusion** ** = Reasons for all excluded

studies are given in exclusion
form

Unanimous consensus
contact author

? = Contact author***
** = Reasons for all instances of
contacting the study author for
clarification or futher information
to assess eligibility are outlined in
contact author form

P= Included
x = Excluded
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JBI Critical Appraisal Checklist for Studies Reporting Prevalence Data

Reviewer:     Date: 

Author:     Year:    Record Number: 

                                                                                                            Yes          No         Unclear           Not
                                                                                                                                                             applicable

1. Was the sample representative of the target population?                                    

2. Were study participants recruited in an appropriate way?                                  

3. Was the sample size adequate?                                                                           

4. Were the study subjects and the setting described in detail?                              

5. Was the data analysis conducted with sufficient coverage of                               
       the identified sample?                                                
            

6. Were objective, standard criteria used for the measurement                              
of the condition?

7. Was the condition measured reliably?                                                                

8. Was there appropriate statistical analysis?                                                          

9. Are all important cofounding factors/ subgroups/ differences                             
      identified and accounted for?                                                 

10. Were subpopulations identified using objective criteria?                                    

Overall appraisal:                  Include                     Exclude                    Seek further info  

Critical appraisal tool guidelines

Answer: Yes, No, Unclear or Not/Applicable. 

1. Was the sample representative of the target population? 
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This question relies upon knowledge of the broader characteristics of the population of interest. If the study is 
of women with breast cancer, knowledge of at least the characteristics, demographics and medical history is 
needed. The term “target population” should not be taken to infer every individual from everywhere or with 
similar disease or exposure characteristics. Instead, give consideration to specific population characteristics in 
the study, including age range, gender, morbidities, medications, and other potentially influential factors. For 
example, a sample may not be representative of the target population if a certain group has been used (such as 
those working for one organisation, or one profession) and the results then inferred to the target population 
(i.e. working adults).

2. Were study participants recruited in an appropriate way? 
Recruitment is the calling or advertising strategy for gaining interest in the study, and is not the same as sampling. 
Studies may report random sampling from a population, and the methods section should report how sampling 
was performed. What source of data were study participants recruited from? Was the sampling frame 
appropriate? For example, census data is a good example of appropriate recruitment as a good census will 
identify everybody. Was everybody included who should have been included? Were any groups of persons 
excluded? Was the whole population of interest surveyed? If not, was random sampling from a defined subset 
of the population employed? Was stratified random sampling with eligibility criteria used to ensure the sample 
was representative of the population that the researchers were generalizing to? 

3. Was the sample size adequate? 
An adequate sample size is important to ensure good precision of the final estimate. Ideally we are looking for 
evidence that the authors conducted a sample size calculation to determine an adequate sample size. This will 
estimate how many subjects are needed to produce a reliable estimate of the measure(s) of interest. For 
conditions with a low prevalence, a larger sample size is needed. Also consider sample sizes for subgroup (or 
characteristics) analyses, and whether these are appropriate. Sometimes, the study will be large enough (as in 
large national surveys) whereby a sample size calculation is not required. In these cases, sample size can be 
considered adequate.

When there is no sample size calculation and it is not a large national survey, the reviewers may consider 
conducting their own sample size analysis using the following formula:15, 16 

N = Z2P(1-P) 
d2 
Where: 
• N = sample size 
• Z = Z statistic for a level of confidence 
• P = Expected prevalence or proportion (in proportion of one; if 20%, P = 0.2) 
• d = precision (in proportion of one; if 5%, d=0.05)

4. Were the study subjects and setting described in detail? 
Certain diseases or conditions vary in prevalence across different geographic regions and populations (e.g. 
women vs. men, sociodemographic variables between countries). Has the study sample been described in 
sufficient detail so that other researchers can determine if it is comparable to the population of interest to them? 

5.  Is the data analysis conducted with sufficient coverage of the identified sample? 
A large number of dropouts, refusals or “not founds” amongst selected subjects may diminish a study’s validity, 
as can low response rates for survey studies. 
- Did the authors describe the reasons for non-response and compare persons in the study to those not in the 
study, particularly with regards to their socio-demographic characteristics? 
- Could the not-responders have led to an underestimate of prevalence of the disease or condition under 
investigation? 
- If reasons for non-response appear to be unrelated to the outcome measured and the characteristics of non-
responders are comparable to those in the study, the researchers may be able to justify a more modest response 
rate. 
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- Did the means of assessment or measurement negatively affect the response rate (measurement should be 
easily accessible, conveniently timed for participants, acceptable in length and suitable in content). 

6.    Were objective, standard criteria used for measurement of the condition? 
Here we are looking for measurement or classification bias. Many health problems are not easily diagnosed or 
defined, and some measures may not be capable of including or excluding appropriate levels or stages of the 
health problem. If the outcomes were assessed based on existing definitions or diagnostic criteria, then the 
answer to this question is likely to be yes. If the outcomes were assessed using observer reported, or self-
reported scales, the risk of over-or under-reporting is increased, and objectivity is compromised. Importantly, 
determine if the measurement tools used were validated instruments as this has a significant impact on 
outcome assessment validity.

7. Was the condition measured reliably? 

Considerable judgment is required to determine the presence of some health outcomes. Having established the 
objectivity of the outcome measurement instrument (see item 6 of this scale), it is important to establish how the 
measurement was conducted. Were those involved in collecting data trained or educated in the use of the 
instrument/s? If there was more than one data collector, were they similar in terms of level of education, clinical 
or research experience, or level of responsibility in the piece of research being appraised? 
- Has the researcher justified the methods chosen? 
- Has the researcher made the methods explicit? (For interview method, how were interviews conducted?) 

8. Was there appropriate statistical analysis? 
As with any consideration of statistical analysis, consideration should be given to whether there was a more 
appropriate alternate statistical method that could have been used. The methods section should be detailed 
enough for reviewers to identify the analytical technique used and how specific variables were measured. 
Additionally, it is also important to assess the appropriateness of the analytical strategy in terms of the 
assumptions associated with the approach as differing methods of analysis are based on differing assumptions 
about the data and how it will respond. Prevalence rates found in studies only provide estimates of the true 
prevalence of a problem in the larger population. Since some subgroups are very small, 95% confidence intervals 
are usually given. 

9. Are all important confounding factors/ subgroups/differences identified and accounted for? 
Incidence and prevalence studies often draw or report findings regarding the differences between groups. It is 
important that authors of these studies identify all important confounding factors, subgroups and differences and 
account for these. 

10. Were subpopulations identified using objective criteria? 
Objective criteria should also be used where possible to identify subgroups (refer to question 6).

If a study scores less than 5/10 (50%) it should be excluded, unless there is ambiguity with relation to the 
aforementioned criteria, in which case more information should be sought and then the criteria rereviewed. 
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Study
Study details

Study Methods

Setting
Author Year of Publication Study title Journal of publication Aim

Study 1
Study 2
Study 3
Study 4
Study 5
Study 6
Study 7
Study 8
Study 9
Study 10
Study 11
Study 12
Study 13
Study 14
Study 15
Study 16
Study 17
Study 18
Study 19
Study 20
Study 21
Study 22
Study 23
Study 24
Study 25
Study 26
Study 27
Study 28
Study 29
Study 30
Study 31
Study 32
Study 33
Study 34
Study 35
Study 36
Study 37
Study 38
Study 39
Study 40
Study 41
Study 42
Study 43
Study 44
Study 45
Study 46
Study 47
Study 48
Study 49
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Study 50
Study 51
Study 52
Study 53
Study 54
Study 55
Study 56
Study 57
Study 58
Study 59
Study 60
Study 61
Study 62
Study 63
Study 64
Study 65
Study 66
Study 67
Study 68
Study 69
Study 70
Study 71
Study 72
Study 73
Study 74
Study 75
Study 76
Study 77
Study 78
Study 79
Study 80
Study 81
Study 82
Study 83
Study 84
Study 85
Study 86
Study 87
Study 88
Study 89
Study 90
Study 91
Study 92
Study 93
Study 94
Study 95
Study 96
Study 97
Study 98
Study 99
Study 100
Study 101
Study 102
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Study 103
Study 104
Study 105
Study 106
Study 107
Study 108
Study 109
Study 110
Study 111
Study 112
Study 113
Study 114
Study 115
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Ward / Department /
unit / hospital  / clinical

population type
Study design  Study duration

Subject characteristics
Age of participants

(mean +/-SD)
Age of participants

(range)

Study Methods
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 
address in a systematic review protocol* 
Section and topic Item No                                        Checklist item                                                                                                Page no.

ADMINISTRATIVE INFORMATION
Title:

 Identification 1a Identify the report as a protocol of a systematic review                                                                                              1
 Update 1b If the protocol is for an update of a previous systematic review, identify as such                                                     

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number                                 2
Authors:

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing
address of corresponding author                                                                                                                                  1

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review                                                1,9
Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as 

such and list changes; otherwise, state plan for documenting important protocol amendments                               
Support:

 Sources 5a Indicate sources of financial or other support for the review                                                                                     8,9
 Sponsor 5b Provide name for the review funder and/or sponsor                                                                                                  8,9
 Role of sponsor or funder 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol                             

INTRODUCTION
Rationale 6 Describe the rationale for the review in the context of what is already known                                                           3
Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants, 

interventions, comparators, and outcomes (PICO)                                                                                                      4

METHODS
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report 

characteristics (such as years considered, language, publication status) to be used as criteria for 
eligibility for the review                                                                                                                                                4

Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial 
registers or other grey literature sources) with planned dates of coverage                                                                 4,5,6

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits, 
such that it could be repeated                                                                                                                                Appendix 1

Study records:

Page 45 of 46

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
24 A

u
g

u
st 2019. 

10.1136/b
m

jo
p

en
-2019-030147 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

 Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review                                5,6
 Selection process 11b State the process that will be used for selecting studies (such as two independent reviewers) through 

each phase of the review (that is, screening, eligibility and inclusion in meta-analysis)                                             5,6,7,8
 Data collection process 11c Describe planned method of extracting data from reports (such as piloting forms, done independently, 

in duplicate), any processes for obtaining and confirming data from investigators                                                         7
Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any 

pre-planned data assumptions and simplifications                                                                                                           7
Outcomes and prioritization 13 List and define all outcomes for which data will be sought, including prioritization of main and 

additional outcomes, with rationale                                                                                                                                  7
Risk of bias in individual studies 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this 

will be done at the outcome or study level, or both; state how this information will be used in data 
synthesis                                                                                                                                                                            6

15a Describe criteria under which study data will be quantitatively synthesised                                                                   7,8
15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of 

handling data and methods of combining data from studies, including any planned exploration of 
consistency (such as I2, Kendall’s τ)                                                                                                                                7,8

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression)                        8

Data synthesis

15d If quantitative synthesis is not appropriate, describe the type of summary planned                                                         8
Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective 

reporting within studies)                                                                                                                                                  
Confidence in cumulative evidence 17 Describe how the strength of the body of evidence will be assessed (such as GRADE)                                                

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 
clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 
PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 
meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647.
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2

21 Abstract

22 Introduction: Frailty is a common and clinically significant condition in geriatric populations, associated 

23 with adverse health outcomes such as hospitalisation, disability, and mortality. Although there are 

24 systematic reviews/meta-analyses assessing the prevalence of frailty in community-dwelling older adults, 

25 nursing home residents, and cancer and general surgery patients, there are none assessing the overall 

26 prevalence of frailty in geriatric hospital inpatients. 

27 Methods and analysis: This review will systematically search and analyse the prevalence of frailty within 

28 geriatric hospital inpatients within the literature. A search will be employed on the platforms of Ovid, Web 

29 of Science, and databases of CINAHL Plus, SCOPUS, and the Cochrane Library. Any observational or 

30 experimental study design which utilises a validated operational definition of frailty, reports the prevalence 

31 of frailty, has a minimum age ≥ 65 years, attempts to assess the whole ward/clinical population, and occurs 

32 in hospital inpatients, will be included. Title and abstract and full-text screenings will be conducted by three 

33 reviewers. Methodological quality of eligible studies will be assessed utilising the Joanna Briggs Institute 

34 critical appraisal tool. Data extraction will be performed by two reviewers. If sufficient data are available, a 

35 meta-analysis synthesising pooled estimates of the prevalence of frailty and pre-frailty, as well as the 

36 prevalence of frailty stratified by age, sex, operational frailty definition, prevalent morbidities, ward type, 

37 and location, among older hospitalised in-patients will be conducted. Clinical heterogeneity will be assessed 

38 by two reviewers. Statistical heterogeneity will be assessed through a Cochran Q test, and an I2 test 

39 performed to assess its magnitude.

40 Ethics and dissemination: Ethical approval was not required as primary data will not be collected. Findings 

41 will be disseminated through publication in peer reviewed open access scientific journals, public 

42 engagement events, conference presentations, and social media. 

43 Trial Registration number: This study has been registered on PROSPERO (registration number 79202). 

44

45 Strengths and limitations of this study:
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3

46  First review to systematically or exclusively assess the overall prevalence of frailty in geriatric 

47 hospital inpatients

48  Will seek to provide stratified analysis of the prevalence of frailty based on age, sex, operational 

49 frailty definition, prevalent morbidities, ward type and location

50  Three independent reviewers during screening phase; ensuring high internal reliability and 

51 consistency of included studies

52  Will include only studies for which the full text is available in English, therefore will likely be 

53 relatively over-representative of Western nations (Europe, Australasia, and the Americas); although 

54 this is true of scientific publications in general.

55  Keywords: department; frail; geriatric; hospital; inpatient; meta-analysis; older adult; prevalence; 

56 systematic review; ward. 
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4

57 Introduction

58 Frailty is a common and clinically significant condition within geriatric populations (1), predominantly due 

59 to its association with adverse health outcomes such as hospitalization, disability and mortality (1-6). 

60 Although there are systematic reviews and meta-analysis assessing the prevalence of frailty amongst 

61 community-dwelling older adults (7-10), nursing home residents (11), and cancer (12) and general surgery 

62 patients (13), presently there are no systematic reviews or meta-analysis which assess the overall prevalence 

63 of frailty among geriatric hospital inpatients. This constitutes an important gap in the literature which needs 

64 to be addressed and has important consequences. Such consequences include the tailoring of services within 

65 this setting to the needs of service users, for example, the potential implementation of exercise rehabilitation 

66 treatments within this setting for this cohort; with physical activity and exercise being proposed as 

67 potentially offering the best form of treatment for frail older adults (14), and shown to be capable of 

68 reducing, and even reversing frailty within older adults (15,16). Through providing a highly detailed 

69 analysis of the prevalence of frailty amongst older population within this setting, this review has the 

70 potential to aid in the facilitation of improvements in the planning and orientation of organisational 

71 structures and resources, to meet the needs of this population, and enhance the care of frail older adults in 

72 inpatient hospital settings.

73

74 Methods and Design

75 Review Aim:

76 The aim of this review is to systematically search and analyse the prevalence of frailty amongst geriatric 

77 populations (aged ≥ 65 years) within inpatient hospital settings within the literature. If a meta-analysis 

78 proves possible, the aim of this study is also to synthesise pooled estimates of the prevalence of frailty and 

79 pre-frailty, as well as the prevalence of frailty stratified by age, sex, operational frailty definition, prevalent 

80 morbidities, ward type and location, among hospital in-patients. 

81
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82 Review Objectives: 

83 1) To identify and compare studies reporting the prevalence of frailty within hospital ward settings. 

84 2) To combine the extracted data to calculate the pooled overall prevalence of frailty in hospitalised 

85 geriatric in-patients. 

86 3) To perform stratified analysis of the prevalence of frailty based on age, sex, operational frailty definition, 

87 prevalent morbidity and ward type in order to assess the relationship between frailty and these factors. 

88

89 Eligibility criteria:

90 Inclusion criteria: all studies must have a minimum age of ≥ 65 years, use a clearly defined and validated 

91 operational definition for the classification of frailty (i.e. has been specifically validated for the assessment 

92 of frailty, either through comparison with existing validated tools, or its predictive value regarding negative 

93 health outcomes aligned with frailty), either assess (or attempt to assess) the whole ward, department, unit, 

94 hospital or specific clinical population, or employ some form of randomised selection of participants, occur 

95 within a hospital setting, in, or including, hospital in-patients (operationally defined as any patient admitted 

96 to hospital who remains overnight, or were initially expected to remain overnight), report the prevalence of 

97 frailty or provide sufficient data to allow the calculation of the prevalence of frailty. If a study examines a 

98 mixed cohort, only data relating to hospital in-patients will be included in the review.

99 Exclusion criteria: all studies not written in English, studies where the sample are not hospital inpatients (i.e. 

100 outpatients, day patients or community-dwelling individuals).

101

102 Information sources: 

103 Searches will be conducted on the platforms of Ovid (incorporating the databases of Journals @Ovid full 

104 text, EMBASE, CAB abstracts, Ovid MEDLINE ® In process and other non-indexed citations, Ovid 

105 MEDLINE ®, and PyschINFO) and Web of Science (incorporating the databases of Science Citation Index 

106 Expanded (SCI-Expanded), Conference Proceedings Citation Index – Science (CRI-S), and Emerging 
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107 Sources Citation Index (ESCI)), and the databases of CINAHL Plus, SCOPUS, and the Cochrane Library 

108 databases (the Cochrane Database of Systematic Reviews (CDSR), the Cochrane Central Register of 

109 Controlled Trials (CENTRAL), the Cochrane Methodology Register (CMR), the Database of Abstracts of 

110 Reviews of Effect (DARE), Health Technology Assessment database (HTA) and the NHS Economic 

111 Evaluation Database (EED)).

112

113 Types of studies: 

114 Any form of observational or experimental study design which assesses the prevalence of frailty and meets 

115 the above eligibility criteria. For longitudinal observational studies, and experimental studies, frailty scores 

116 and additional data will be extracted from baseline data, provided baseline data meets the above eligibility 

117 criteria.

118

119 Search Strategy: 

120 The search strategy will be conducted on the two platforms of Ovid and Web of Science, as well as the 

121 databases of SCOPUS, CINAHL Plus, and the Cochrane Library databases (Appendix 1). These searches 

122 will encompass all available literature published prior to 21/11/2018.

123

124 Screening:

125 Prior to the commencement of title and abstract screening by the three independent reviewers, duplicates 

126 will be removed utilising EndNote X8.2. The reduced list of studies will be manually screened for the 

127 removal of any remaining duplicates. All reviewers will be provided with an instructional screening form 

128 (Appendix 2), and a .ris file containing all studies captured within database searches. The screening form 

129 will list the eligibility criteria and instructions on setting up the .ris file for screening within a reference 

130 manager.
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131 The title and abstract of all studies will then be independently screened by the three reviewers, with each 

132 reviewer placing potentially eligible studies into a separate folder. Upon completion, potentially eligible 

133 studies from all three reviewers will be placed into a “master folder” and the results collated. Duplicates will 

134 be removed, leaving the final combined list of studies for the full text screening phase. All reviewers will 

135 then independently screen the full text of remaining studies utilising the screening form and maintain 

136 separate files for included and excluded studies (including reasons), as well as for studies for which the 

137 reviewer feels the need to contact the authors for clarification or additional information. 

138 Upon completion, a full text screening master file (Appendix 3) will be formulated by the lead reviewer 

139 displaying each reviewer’s full text screening decision for each study. All three reviewers will then meet to 

140 discuss the decisions of each study and endeavour to come to an agreement on studies for which there is not 

141 initial unanimous consensus. During this process a full list of included and excluded studies (with reasons), 

142 and studies for which reviewers agree to contact authors for additional information or clarification will be 

143 formed by the lead reviewer. The lead reviewer will then contact study authors and, upon receipt of 

144 clarification or additional information, will meet with reviewers to discuss the inclusion/exclusion of the 

145 study.

146 Manual screening will also be employed by reviewers and include the reference lists of all included studies, 

147 as well as excluded but potentially relevant studies or systematic reviews captured within the screening. As 

148 part of the grey literature search of this review, in process publications will also be searched and conference 

149 abstracts will be followed up with authors to ascertain if a full text relating to the data is available. Studies of 

150 the same cohort will be included only once, using the study which provides the most information about the 

151 cohort relevant to this review.

152

153 Assessment of methodological quality: 

154 The quality of eligible studies from full text screening will be assessed by two reviewers independently 

155 using the Joanna Briggs Institute (JBI) critical appraisal tool for studies reporting prevalence data (17) 
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156 (Appendix 4). In the event of any discrepancies between the two reviewers, a consensus will be attempted to 

157 be reached by discussion. In the event a full consensus cannot be reached between the two reviewers after an 

158 exhaustive discussion, the opinion of a third reviewer will be obtained, and the proceeding majority 

159 consensus will be taken. 

160

161 Data extraction:

162 Data extraction will be performed by two reviewers independently. In the event of any discrepancies 

163 between the two reviewers, a consensus will be attempted to be reached by discussion. In the event that a 

164 full consensus cannot be reached between the two reviewers after an exhaustive discussion, the opinion of a 

165 third reviewer will be obtained, and the proceeding majority consensus will be taken.  

166 The following data, where available, will be extracted from all eligible studies (see Appendix 5 for 

167 template). If any data are not immediately available, the authors of the studies in question will be contacted 

168 in an attempt to retrieve all applicable data:

169 Study details: authors, year of publication, study title, journal of publication, aim. Study methods: setting, 

170 ward/department/unit/hospital type/clinical population, study design, recruitment duration, subject 

171 characteristics (age of participants (mean and standard deviation, range)), sex (proportion of male / female 

172 participants), country / continent, sample size, diagnosis / prevalent morbidity (if applicable), any other 

173 relevant characteristics), criteria utilised for the operational definition of frailty. Results: Number of frail 

174 participants, number of “pre-frail” participants, number of robust / non-frail participants, prevalence of 

175 frailty, prevalence of pre-frailty, prevalence of robustness / non-frailty, number of male participants, number 

176 of frail male participants, number of pre-frail male participants, number of non-frail / robust male 

177 participants, prevalence of frailty in male participants, prevalence of pre-frailty in male participants, 

178 prevalence of non-frailty / robustness in male participants, number of female participants, number of frail 

179 female participants, number of pre-frail female participants, number of non-frail / robust female participants, 

180 prevalence of frailty in female participants, prevalence of pre-frailty in female participants, prevalence of 

181 non-frailty / robustness in female participants, and finally authors comments and reviewers’ comments.
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182 External to the studies, data will also be extracted with regard to the 5 year average Gross Domestic Product 

183 (GDP) per capita Purchasing Power Parity (PPP) (current international $) of the country in which each study 

184 takes place, incorporating the five years directly preceding the commencement of recruitment to the study 

185 (18). External data will also be extracted with regard to the 5 year average health care expenditure per capita 

186 PPP (current international $) of the country in which each study takes place, incorporating the five years 

187 directly preceding the commencement of recruitment to the study (19). Each calendar year of the study will 

188 also be included provided recruitment continues through to > 6 months in the preceding year. 

189

190 Data synthesis: 

191 Quantitative synthesis (Meta-Analysis): If a sufficient quantity of identified studies are comparable, a meta-

192 analysis, pooling the aggregated data from each study, will be performed. Clinical heterogeneity will be 

193 assessed by two reviewers based on their judgement of the available data and any disagreements will be 

194 discussed thoroughly with the aim of reaching a unanimous consensus. If a unanimous consensus cannot be 

195 reached, the opinion of a third reviewer will be sought, and the proceeding majority consensus will be taken. 

196 Statistical heterogeneity will be assessed through the utilisation of a Cochran Q test and considered present 

197 at p < .05. An I2 test will be performed in order to assess the magnitude of this heterogeneity, with I2 values 

198 of 25%, 50% and 75% being considered low, moderate and high respectively. If the Cochrane Q statistic test 

199 detected statistically significant heterogeneity, combined with the researcher’s assessment, a randomised-

200 effects model will be utilised. Given the nature of this review and in particular its overall aim, combined 

201 with the eligible studies identified in preliminary searches, it is likely the initial quantitative synthesis will 

202 utilise a random-effects model. 

203 Stratified analysis will also be conducted according to age (65 – 74 years, 75 – 84 years and 85+ years), sex, 

204 operational frailty definition, ward type, prevalent morbidity and location where possible. These variables 

205 have been specifically chosen for stratified analysis predominantly due to an enhanced knowledge of these 

206 areas being of practical utility to researchers and clinicians; stemming from empirical evidence persistently 

207 showing alterations in these factors to impact upon the prevalence of frailty (2,4,20-22). As such stratified 
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208 analysis pertaining to these variables will facilitate this review to provide a more in-depth and thorough 

209 insight into the prevalence of frailty amongst geriatric hospital inpatients.

210 Clinical heterogeneity for stratified analysis will be assessed by two reviewers based on their judgement of 

211 the available data. Any disagreements will be discussed thoroughly with the aim of reaching a unanimous 

212 consensus. If a unanimous consensus cannot be reached, the opinion of a third reviewer will be sought. 

213 Statistical heterogeneity for sub-analysis will similarly be assessed through the utilisation of a Cochran Q 

214 test and considered present at p < .05. An I2 test will be performed in order to assess the magnitude of this 

215 heterogeneity, with I2 values of 25%, 50% and 75% being considered low, moderate and high respectively. 

216 Similarly, it is likely a random-effects model will be utilised to synthesise pooled estimates of the 

217 prevalence of frailty stratified by these criteria (although there is more of a likelihood that a fixed effects 

218 model could potentially be utilised within these analyses, in comparison to the initial analysis, given the 

219 nature of stratified analysis).

220

221 Correlation analysis will also be employed to examine the relationship between the prevalence of frailty of 

222 geriatric inpatients and economic prosperity (GDP per capita PPP) (current international $), and health care 

223 expenditure (per capita PPP) (current international $). Additionally, multi-linear regression analysis will 

224 examine the predictive value between economic prosperity and health care expenditure, and the prevalence 

225 of frailty of geriatric inpatients.

226 Qualitative synthesis: if a meta-analysis is not possible based on the nature of the studies and the data 

227 available, a more thorough systematic narrative analysis will be conducted, with findings presented in both 

228 textual and tabular formats. 

229

230 Patient and Public involvement

231 All authors are strong proponents of patient and public involvement and engagement with research and 

232 believe the finding of this review will be important to aid the facilitation of improvements in the planning 
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233 and orientation of organisation structures and resources within this setting to meet the needs of service users; 

234 specifically relating to the enhanced care of older adults in inpatient hospital settings. However, given the 

235 nature of this study (systematic review), it was not possible to involve the public. However, the findings will 

236 be disseminated to our patient and public involvement groups.

237

238 Ethics and Dissemination

239 Formal ethical approval was not required for this review as primary data will not be collected. The findings 

240 of this study will be disseminated through publication in the form of scientific papers in peer reviewed open 

241 access scientific journals, public engagement events within the United Kingdom and Europe, online via 

242 social media (Twitter, Instagram) and the PANINI project website (23,24), and presentation at conferences 

243 within the UK and internationally.
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Search Strategy:  

 

Ovid Search Strategy 

1. Frail$.ti.ab. 

2. Prevalence.ti,ab. 

3. Percent$.ti,ab. 

4. “were frail”.ti,ab. 

5. “considered frail”.ti,ab. 

6. Hospital$.ti,ab. 

7. Ward.ti,ab. 

8. Department.ti,ab. 

9. Surg*.ti,ab. 

10. Unit.ti,ab. 

11. Geriatr*.tx. 

12. “older adult*”.tx. 

13. Elder$.tx. 

14. Retire*.tx. 

15. Old$.tx. 

16. Patient$.tx. 

17. “community-dwelling”.ti,ab. 

18. 2 OR 3 OR 4 OR 5 

19. 6 OR 7 OR 8 OR 9 OR 10 

20. 11 OR 12 OR 13 OR 14 OR 15 OR 16 

21. 1 AND 18 AND 19 AND 20 

22. 21 NOT 17 

 

Scopus Search Strategy  

((((TITLE-ABS-KEY(frail*)) AND (TITLE-ABS-KEY(Prevalence)) OR (TITLE-ABS-KEY(Percent*)) OR (TITLE-

ABS-KEY ("were frail")) OR (TITLE-ABS-KEY ("considered frail"))) AND (((TITLE-ABS-KEY(Hospital*)) OR 

(TITLE-ABS-KEY(Ward)) OR (TITLE-ABS-KEY(Department)) OR (TITLE-ABS-KEY(surg*)) OR (TITLE-ABS-

KEY(unit))))) AND ((ALL(Geriatr*)) OR (ALL("older adult*")) OR (ALL(Elder*)) OR (ALL(retire*)) OR (ALL(old)) 

OR (ALL(older)) OR (ALL(Patient*)))) AND NOT (TITLE-ABS-KEY("community-dwelling")) 

 

Web of Science Search Strategy  

1. TS = Frail* 

2. TS = Prevalence 

3. TS = Percent* 

4. TS = “were frail” 

5. TS = “considered frail” 

6. TS = Hospital* 

7. TS = Ward 

8. TS = Department 

9. TS = Surg* 

10. TS = Unit 

11. TS = Geriatr* 

12. TS = “older adult” 

13. TS = Elder* 

14. TS = Retir* 

15. TS = Old* 

16. TS = Patient* 

17. TS = “community-dwelling” 

18. #2 OR #3 OR #4 OR #5 
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19. #6 OR #7 OR #8 OR #9 OR #10 

20. #11 OR #12 OR #13 OR #14 OR #15 OR #16 

21. #1 AND #18 AND #19 AND #20 

22. #21 NOT #17 

 

CINAHL PLUS Search Strategy  

1. AB frail* 

2. AB prevalence OR AN Percent* OR AB “were frail” OR AB “considered frail” 

3. AB Hospital* OR AB Ward OR AB Department OR AB Surg* OR AB Unit 

4. AB Geriatr* OR AB “older adult” OR AB Elder* OR AB Retir* OR AB OLD* OR AB Patient* 

5. S1 AND S2 AND S3 AND S4 

 

 

Cochrane Library Search Strategy  

1. frail*:ti,ab,kw (Word variations have been searched) 

2. prevalence:ti,ab,kw or percent*:ti,ab,kw or “were frail”:ti,ab,kw or “considered frail”:ti.ab.kw (Word 

variations have been searched) 

3. hospital*:ti,ab,kw or ward:ti,ab,kw or department:ti,ab,kw or surg*:ti,ab,kw or unit:ti,ab,kw (Word 

variations have been searched) 

4. Geriatr*:ti,ab,kw or “older adult”:ti,ab,kw or Elder*:ti,ab,kw or Retir*:ti,ab,kw or Old*:ti,ab,kw (Word 

variations have been searched)  

5. Patient*:ti,ab,kw (Word variations have been searched)  

6. #4 OR #5 

7. #1 AND #2 AND #3 AND #6 
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Frailty Levels In Geriatric Hospital in-paTients (FLIGHT) 

Systematic Review Search Strategy Screening form 

PANINI (Physical Activity and Nutritional INfluences in Ageing) project 

University of Birmingham 

2016 - 2019 

Systematic Review Search Screening Form Page 1 

 

“The prevalence of frailty amongst geriatric populations within hospital ward settings: A 

systematic review” 

 

Inclusion criteria - All studies must: 

- have a minimum age of ≥ 65 years 

- use a clearly defined and validated operational definition for the classification of frailty 

- either assess (or attempt to assess) the whole ward, department, unit, hospital, or clinical population, or 

employ some form of randomised selection of participants 

- occur within a hospital setting, in, or including hospital in-patients* 

- report the prevalence of frailty or provide sufficient data to allow the calculation of the prevalence of 

frailty. 

 

* If a study examines a mixed cohort, only data relating to hospital in-patients will be included. 

Exclusion criteria: 

- studies not written in English 

- studies where the sample are non-hospital in-patients (i.e. outpatients, day patients or community-

dwelling individuals) 

 

Systematic Review - Screening procedure 

 

1). Import attached RIS file into your reference manager software (preferably EndNote X8.2) 

2). Once imported, scan all title and abstracts for eligibility against the inclusion / exclusion criteria above. 

3). Move all studies identified as potentially eligible based on title and abstract into a separate group 

(EndNote), Or folder (RefWorks, Mendeley). 

4). Screen full text of identified studies to determine eligibility. 

5). Move all eligible studies into separate group / folder.  

6). Make note of excluded studies and reasons for their exclusion based on eligibility criteria, in the attached 

excel file. 

5). Compare identified studies. 

6). If all reviewers identify the exact same studies, with no discrepancies, this is the end of the initial screening 

process for the systematic review.  

7). If there are differences in the studies identified by different reviewers - discuss until resolution is 

determined. In the event a unanimous consensus cannot be met by the three reviewers, the majority consensus 

will be taken, and a note made of this. 

Page 17 of 29

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
24 A

u
g

u
st 2019. 

10.1136/b
m

jo
p

en
-2019-030147 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

Author Title Initial studies included from full text screening (prior to reviewer discussion)

Reviewer 1 (PD) Reviewer 2 (JA) Reviewer 3 (EA)
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Conclusion of discussion Decision Response received from author Outcome
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Key

Unanimous consensus
inclusion

Majority consensus
inclusion

Minority consensus
inclusion / contact

author*

*In event where either there is
not majority consensus inclusion
or exclusion i.e. one reviewer
wishes to include and at least one
other wishes to seek further
information, or two reviewers
wish to seek futher information

Majority consensus
exclusion** ** = Reasons for all excluded

studies are given in exclusion
form

Unanimous consensus
exclusion** ** = Reasons for all excluded

studies are given in exclusion
form

Unanimous consensus
contact author

? = Contact author***
** = Reasons for all instances of
contacting the study author for
clarification or futher information
to assess eligibility are outlined in
contact author form

P= Included
x = Excluded
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JBI Critical Appraisal Checklist for Studies Reporting Prevalence Data 

 

Reviewer:           Date:       

 

Author:           Year:      Record Number:    

                                                                                                            Yes          No         Unclear           Not 

                                                                                                                                                             applicable 

1. Was the sample representative of the target population?                                     
 

2. Were study participants recruited in an appropriate way?                                   
 

3. Was the sample size adequate?                                                                            
 

4. Were the study subjects and the setting described in detail?                               
 

5. Was the data analysis conducted with sufficient coverage of                                

       the identified sample?                                                 
             

6. Were objective, standard criteria used for the measurement                               

of the condition? 
 

7. Was the condition measured reliably?                                                                 
 

8. Was there appropriate statistical analysis?                                                           
 

9. Are all important cofounding factors/ subgroups/ differences                              

      identified and accounted for?                                                  
 

10. Were subpopulations identified using objective criteria?                                     

 

 

Overall appraisal:                  Include                     Exclude                    Seek further info   
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Critical appraisal tool guidelines 

Answer: Yes, No, Unclear or Not/Applicable.  

1. Was the sample representative of the target population?  

This question relies upon knowledge of the broader characteristics of the population of interest. If the study is 

of women with breast cancer, knowledge of at least the characteristics, demographics and medical history is 

needed. The term “target population” should not be taken to infer every individual from everywhere or with 

similar disease or exposure characteristics. Instead, give consideration to specific population characteristics in 

the study, including age range, gender, morbidities, medications, and other potentially influential factors. For 

example, a sample may not be representative of the target population if a certain group has been used (such as 

those working for one organisation, or one profession) and the results then inferred to the target population 

(i.e. working adults). 

2. Were study participants recruited in an appropriate way?  

Recruitment is the calling or advertising strategy for gaining interest in the study, and is not the same as sampling. 

Studies may report random sampling from a population, and the methods section should report how sampling 

was performed. What source of data were study participants recruited from? Was the sampling frame 

appropriate? For example, census data is a good example of appropriate recruitment as a good census will 

identify everybody. Was everybody included who should have been included? Were any groups of persons 

excluded? Was the whole population of interest surveyed? If not, was random sampling from a defined subset 

of the population employed? Was stratified random sampling with eligibility criteria used to ensure the sample 

was representative of the population that the researchers were generalizing to?  

3. Was the sample size adequate?  

An adequate sample size is important to ensure good precision of the final estimate. Ideally we are looking for 

evidence that the authors conducted a sample size calculation to determine an adequate sample size. This will 

estimate how many subjects are needed to produce a reliable estimate of the measure(s) of interest. For 

conditions with a low prevalence, a larger sample size is needed. Also consider sample sizes for subgroup (or 

characteristics) analyses, and whether these are appropriate. Sometimes, the study will be large enough (as in 

large national surveys) whereby a sample size calculation is not required. In these cases, sample size can be 

considered adequate. 

When there is no sample size calculation and it is not a large national survey, the reviewers may consider 

conducting their own sample size analysis using the following formula:15, 16  

N = Z2P(1-P)  

d2  

Where:  

• N = sample size  

• Z = Z statistic for a level of confidence  

• P = Expected prevalence or proportion (in proportion of one; if 20%, P = 0.2)  

• d = precision (in proportion of one; if 5%, d=0.05) 

4. Were the study subjects and setting described in detail?  

Certain diseases or conditions vary in prevalence across different geographic regions and populations (e.g. 

women vs. men, sociodemographic variables between countries). Has the study sample been described in 

sufficient detail so that other researchers can determine if it is comparable to the population of interest to them?  

 

5.  Is the data analysis conducted with sufficient coverage of the identified sample?  

A large number of dropouts, refusals or “not founds” amongst selected subjects may diminish a study’s validity, 

as can low response rates for survey studies.  

- Did the authors describe the reasons for non-response and compare persons in the study to those not in the 

study, particularly with regards to their socio-demographic characteristics?  
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- Could the not-responders have led to an underestimate of prevalence of the disease or condition under 

investigation?  

- If reasons for non-response appear to be unrelated to the outcome measured and the characteristics of non-

responders are comparable to those in the study, the researchers may be able to justify a more modest response 

rate.  

- Did the means of assessment or measurement negatively affect the response rate (measurement should be 

easily accessible, conveniently timed for participants, acceptable in length and suitable in content).  

6.    Were objective, standard criteria used for measurement of the condition?  

Here we are looking for measurement or classification bias. Many health problems are not easily diagnosed or 

defined, and some measures may not be capable of including or excluding appropriate levels or stages of the 

health problem. If the outcomes were assessed based on existing definitions or diagnostic criteria, then the 

answer to this question is likely to be yes. If the outcomes were assessed using observer reported, or self-

reported scales, the risk of over-or under-reporting is increased, and objectivity is compromised. Importantly, 

determine if the measurement tools used were validated instruments as this has a significant impact on 

outcome assessment validity. 

7. Was the condition measured reliably?  

Considerable judgment is required to determine the presence of some health outcomes. Having established the 

objectivity of the outcome measurement instrument (see item 6 of this scale), it is important to establish how the 

measurement was conducted. Were those involved in collecting data trained or educated in the use of the 

instrument/s? If there was more than one data collector, were they similar in terms of level of education, clinical 

or research experience, or level of responsibility in the piece of research being appraised?  

- Has the researcher justified the methods chosen?  

- Has the researcher made the methods explicit? (For interview method, how were interviews conducted?)  

8. Was there appropriate statistical analysis?  

As with any consideration of statistical analysis, consideration should be given to whether there was a more 

appropriate alternate statistical method that could have been used. The methods section should be detailed 

enough for reviewers to identify the analytical technique used and how specific variables were measured. 

Additionally, it is also important to assess the appropriateness of the analytical strategy in terms of the 

assumptions associated with the approach as differing methods of analysis are based on differing assumptions 

about the data and how it will respond. Prevalence rates found in studies only provide estimates of the true 

prevalence of a problem in the larger population. Since some subgroups are very small, 95% confidence intervals 

are usually given.  

9. Are all important confounding factors/ subgroups/differences identified and accounted for?  

Incidence and prevalence studies often draw or report findings regarding the differences between groups. It is 

important that authors of these studies identify all important confounding factors, subgroups and differences and 

account for these.  

10. Were subpopulations identified using objective criteria?  

Objective criteria should also be used where possible to identify subgroups (refer to question 6). 

If a study scores less than 5/10 (50%) it should be excluded, unless there is ambiguity with relation to the 

aforementioned criteria, in which case more information should be sought and then the criteria rereviewed.  
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Study

Study details
Study Methods

Criteria utilised for the operational
definition of frailtySetting

Ward / Department
/ Unit / Hospital  /
Clinical population

type

Study design
 Recruitment

duration

Subject characteristics

Author
Year of

Publication
Study title

Journal of
publication

Aim
Age of participants

(mean +/-SD)

Age of
participants

(range)

Sex (proportion male /
female participants)

Country / location Continent

5 year average GDP
per capita PPP

(current
international $)

(years proceeding
the study)

(International
Monetary Fund

data)

5 year average
healthcare

expenditure per
capita PPP (current

international $)
(years proceeding
the study) (World

Health
Organisation data)

Sample
size (n)

Diagnosis / Prevalent morbidity (if
applicable)

Any other relevant characteristic

Study 2

Study 3
Study 4

Study 5

Study 6

Study 7

Study 8

Study 9

Study 10

Study 11

Study 12

Study 13

Study 14

Study 15

Study 16
Study 17

Study 18

Study 19

Study 20

Study 21

Study 22

Study 23
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Results

Relevant authors comments Relevant reviewers comments

Planned stratified
analysis

Prevalence of frailty Prevalence of "pre-frailty"
Prevalence of robust/non

frail
Number of Male participants

Prevalence of frailty in Male
participants

Number of Female
participantsNumber of frail participants

Number of "pre-frail"
participants

Number of robust / non-frail
Number of frail Male

participants
Number of pre-frail Male

participants
Number of non-frail / robust

Male participants
Prevalence of pre-frailty in

Male participants
Prevalence of robust / non-

frailty Male participants
Number of frail Female

partcipants
Number of pre-frail Female

participants
Number of non-frail / robust

Female participants
Prevalence of frailty in

Female participants
Prevalence of pre-frailty in

Female participants
Prevalence of robust / non-
frialty Female participants
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5 year average GDP per capita PPP (current international $) (years proceeding the study*) (International Monetary Fund data)

*5 years prior to commencement of data collection for the
study. Each calender year of the study will also be included
provided recruitment continues through to > 6 months in

the proceeding year.

Author
Year of

Publication
Country /
location

Recruitment
start date

Recruitment
end date

Year 5 Year 4 Year 3 Year 2 Year 1 Additional Year 1 Additional year 2 Additional year 3 Additional year 4 Additional year 5 Additional year 6 Additional year 7 Additional year 8 Additional year 9 Additional year 10 Additional year 11 Additional year 12 Years

5 year average GDP per capita
PPP (current international $)

(years proceeding the study*)
(Internation Monetary Fund

data)
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5 year average healthcare expenditure per capita PPP (current international $) (years proceeding the study) (World Health Organisation data)
*5 years prior to commencement of data collection for the study. Each
calender year of the study will also be included provided recruitment

continues through to > 6 months in the proceeding year.

Author
Year of

Publicatio
n

Country /
location

Recruitment
start date

Recruitment
end date

Year 5 Year 4 Year 3 Year 2 Year 1 Additional Year 1 Additional year 2 Additional year 3 Additional year 4 Additional year 5 Additional year 6 Additional year 7 Additional year 8 Additional year 9 Additional year 10 Additional year 11 Additional year 12 Years

5 year average health care
expenditure per capita PPP

(current international $) (years
proceeding the study*) (World

Health Organisation data)
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 

address in a systematic review protocol*  

Section and topic Item No                                        Checklist item                                                                                                Page no. 

ADMINISTRATIVE INFORMATION 

Title:   

 Identification 1a Identify the report as a protocol of a systematic review                                                                                              1 

 Update 1b If the protocol is for an update of a previous systematic review, identify as such                                                      

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number                                 2 

Authors:   

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing 

address of corresponding author                                                                                                                                  1 

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review                                                1,11 

Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as  

such and list changes; otherwise, state plan for documenting important protocol amendments                                

Support:   

 Sources 5a Indicate sources of financial or other support for the review                                                                                     11 

 Sponsor 5b Provide name for the review funder and/or sponsor                                                                                                   11 

 Role of sponsor or funder 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol                              

INTRODUCTION 

Rationale 6 Describe the rationale for the review in the context of what is already known                                                           4 

Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants,  

interventions, comparators, and outcomes (PICO)                                                                                                      4,5 

METHODS 

Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report  

characteristics (such as years considered, language, publication status) to be used as criteria for  

eligibility for the review                                                                                                                                                4,5 

Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial  

registers or other grey literature sources) with planned dates of coverage                                                                 5,6,7 

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits,  

such that it could be repeated                                                                                                                                Appendix 1 

Study records:   
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 Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review                                6,7,8 

 Selection process 11b State the process that will be used for selecting studies (such as two independent reviewers) through  

each phase of the review (that is, screening, eligibility and inclusion in meta-analysis)                                             6,7,8,9,10 

 Data collection process 11c Describe planned method of extracting data from reports (such as piloting forms, done independently,  

in duplicate), any processes for obtaining and confirming data from investigators                                                         8,9 

Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any  

pre-planned data assumptions and simplifications                                                                                                           8 

Outcomes and prioritization 13 List and define all outcomes for which data will be sought, including prioritization of main and  

additional outcomes, with rationale                                                                                                                                  9,10 

Risk of bias in individual studies 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this  

will be done at the outcome or study level, or both; state how this information will be used in data  

synthesis                                                                                                                                                                            7,8 

Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised                                                                   7,8 

15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of  

handling data and methods of combining data from studies, including any planned exploration of  

consistency (such as I2, Kendall’s τ)                                                                                                                                9,10 

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression)                        9,10 

15d If quantitative synthesis is not appropriate, describe the type of summary planned                                                         8 

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective  

reporting within studies)                                                                                                                                                  10 

Confidence in cumulative evidence 17 Describe how the strength of the body of evidence will be assessed (such as GRADE)                                                 

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.  

 
From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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21 Abstract

22 Introduction: Frailty is a common and clinically significant condition in geriatric populations, associated 

23 with adverse health outcomes such as hospitalisation, disability, and mortality. Although there are 

24 systematic reviews/meta-analyses assessing the prevalence of frailty in community-dwelling older adults, 

25 nursing home residents, and cancer and general surgery patients, there are none assessing the overall 

26 prevalence of frailty in geriatric hospital inpatients. 

27 Methods and analysis: This review will systematically search and analyse the prevalence of frailty within 

28 geriatric hospital inpatients within the literature. A search will be employed on the platforms of Ovid, Web 

29 of Science, and databases of CINAHL Plus, SCOPUS, and the Cochrane Library. Any observational or 

30 experimental study design which utilises a validated operational definition of frailty, reports the prevalence 

31 of frailty, has a minimum age ≥ 65 years, attempts to assess the whole ward/clinical population, and occurs 

32 in hospital inpatients, will be included. Title and abstract and full-text screenings will be conducted by three 

33 reviewers. Methodological quality of eligible studies will be assessed utilising the Joanna Briggs Institute 

34 critical appraisal tool. Data extraction will be performed by two reviewers. If sufficient data are available, a 

35 meta-analysis synthesising pooled estimates of the prevalence of frailty and pre-frailty, as well as the 

36 prevalence of frailty stratified by age, sex, operational frailty definition, prevalent morbidities, ward type, 

37 and location, among older hospitalised in-patients will be conducted. Clinical heterogeneity will be assessed 

38 by two reviewers. Statistical heterogeneity will be assessed through a Cochran Q test, and an I2 test 

39 performed to assess its magnitude.

40 Ethics and dissemination: Ethical approval was not required as primary data will not be collected. Findings 

41 will be disseminated through publication in peer reviewed open access scientific journals, public 

42 engagement events, conference presentations, and social media. 

43 Trial Registration number: This study has been registered on PROSPERO (registration number 79202). 

44

45 Strengths and limitations of this study:
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46  First review to systematically or exclusively assess the overall prevalence of frailty in geriatric 

47 hospital inpatients

48  Will seek to provide stratified analysis of the prevalence of frailty based on age, sex, operational 

49 frailty definition, prevalent morbidities, ward type and location

50  Three independent reviewers during screening phase; ensuring high internal reliability and 

51 consistency of included studies

52  Will include only studies for which the full text is available in English, therefore will likely be 

53 relatively over-representative of Western nations (Europe, Australasia, and the Americas); although 

54 this is true of scientific publications in general.

55  Keywords: department; frail; geriatric; hospital; inpatient; meta-analysis; older adult; prevalence; 

56 systematic review; ward. 
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57 Introduction

58 Frailty is a common and clinically significant condition within geriatric populations (1), predominantly due 

59 to its association with adverse health outcomes such as hospitalization, disability and mortality (1-6). 

60 Although there are systematic reviews and meta-analysis assessing the prevalence of frailty amongst 

61 community-dwelling older adults (7-10), nursing home residents (11), and cancer (12) and general surgery 

62 patients (13), presently there are no systematic reviews or meta-analysis which assess the overall prevalence 

63 of frailty among geriatric hospital inpatients. This constitutes an important gap in the literature which needs 

64 to be addressed and has important consequences. Such consequences include the tailoring of services within 

65 this setting to the needs of service users, for example, the potential implementation of exercise rehabilitation 

66 treatments within this setting for this cohort; with physical activity and exercise being proposed as 

67 potentially offering the best form of treatment for frail older adults (14), and shown to be capable of 

68 reducing, and even reversing frailty within older adults (15,16). Through providing a highly detailed 

69 analysis of the prevalence of frailty amongst older population within this setting, this review has the 

70 potential to aid in the facilitation of improvements in the planning and orientation of organisational 

71 structures and resources, to meet the needs of this population, and enhance the care of frail older adults in 

72 inpatient hospital settings.

73

74 Methods and Design

75 Review Aim:

76 The aim of this review is to systematically search and analyse the prevalence of frailty amongst geriatric 

77 populations (aged ≥ 65 years) within inpatient hospital settings within the literature. If a meta-analysis 

78 proves possible, the aim of this study is also to synthesise pooled estimates of the prevalence of frailty and 

79 pre-frailty, as well as the prevalence of frailty stratified by age, sex, operational frailty definition, prevalent 

80 morbidities, ward type and location (country and continent), among hospital in-patients. 

81
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82 Review Objectives: 

83 1) To identify and compare studies reporting the prevalence of frailty within hospital ward settings. 

84 2) To combine the extracted data to calculate the pooled overall prevalence of frailty in hospitalised 

85 geriatric in-patients. 

86 3) To perform stratified analysis of the prevalence of frailty based on age, sex, operational frailty definition, 

87 prevalent morbidity and ward type in order to assess the relationship between frailty and these factors. 

88

89 Eligibility criteria:

90 Inclusion criteria: all studies must have a minimum age of ≥ 65 years, use a clearly defined and validated 

91 operational definition for the classification of frailty (i.e. has been specifically validated for the assessment 

92 of frailty, either through comparison with existing validated tools, or its predictive value regarding negative 

93 health outcomes aligned with frailty), either assess (or attempt to assess) the whole ward, department, unit, 

94 hospital or specific clinical population, or employ some form of randomised selection of participants, occur 

95 within a hospital setting, in, or including, hospital in-patients (operationally defined as any patient admitted 

96 to hospital who remains overnight, or were initially expected to remain overnight), report the prevalence of 

97 frailty or provide sufficient data to allow the calculation of the prevalence of frailty. If a study examines a 

98 mixed cohort, only data relating to hospital in-patients will be included in the review.

99 Exclusion criteria: all studies not written in English, studies where the sample are not hospital inpatients (i.e. 

100 outpatients, day patients or community-dwelling individuals).

101

102 Information sources: 

103 Searches will be conducted on the platforms of Ovid (incorporating the databases of Journals @Ovid full 

104 text, EMBASE, CAB abstracts, Ovid MEDLINE ® In process and other non-indexed citations, Ovid 

105 MEDLINE ®, and PyschINFO) and Web of Science (incorporating the databases of Science Citation Index 

106 Expanded (SCI-Expanded), Conference Proceedings Citation Index – Science (CRI-S), and Emerging 
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107 Sources Citation Index (ESCI)), and the databases of CINAHL Plus, SCOPUS, and the Cochrane Library 

108 databases (the Cochrane Database of Systematic Reviews (CDSR), the Cochrane Central Register of 

109 Controlled Trials (CENTRAL), the Cochrane Methodology Register (CMR), the Database of Abstracts of 

110 Reviews of Effect (DARE), Health Technology Assessment database (HTA) and the NHS Economic 

111 Evaluation Database (EED)).

112

113 Types of studies: 

114 Any form of observational or experimental study design which assesses the prevalence of frailty and meets 

115 the above eligibility criteria. For longitudinal observational studies, and experimental studies, frailty scores 

116 and additional data will be extracted from baseline data, provided baseline data meets the above eligibility 

117 criteria.

118

119 Search Strategy: 

120 The search strategy will be conducted on the two platforms of Ovid and Web of Science, as well as the 

121 databases of SCOPUS, CINAHL Plus, and the Cochrane Library databases (Appendix 1). These searches 

122 will encompass all available literature published prior to 21/11/2018.

123

124 Screening:

125 Prior to the commencement of title and abstract screening by the three independent reviewers, duplicates 

126 will be removed utilising EndNote X8.2. The reduced list of studies will be manually screened for the 

127 removal of any remaining duplicates. All reviewers will be provided with an instructional screening form 

128 (Appendix 2), and a .ris file containing all studies captured within database searches. The screening form 

129 will list the eligibility criteria and instructions on setting up the .ris file for screening within a reference 

130 manager.
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131 The title and abstract of all studies will then be independently screened by the three reviewers, with each 

132 reviewer placing potentially eligible studies into a separate folder. Upon completion, potentially eligible 

133 studies from all three reviewers will be placed into a “master folder” and the results collated. Duplicates will 

134 be removed, leaving the final combined list of studies for the full text screening phase. All reviewers will 

135 then independently screen the full text of remaining studies utilising the screening form and maintain 

136 separate files for included and excluded studies (including reasons), as well as for studies for which the 

137 reviewer feels the need to contact the authors for clarification or additional information. 

138 Upon completion, a full text screening master file (Appendix 3) will be formulated by the lead reviewer 

139 displaying each reviewer’s full text screening decision for each study. All three reviewers will then meet to 

140 discuss the decisions of each study and endeavour to come to an agreement on studies for which there is not 

141 initial unanimous consensus. During this process a full list of included and excluded studies (with reasons), 

142 and studies for which reviewers agree to contact authors for additional information or clarification will be 

143 formed by the lead reviewer. The lead reviewer will then contact study authors and, upon receipt of 

144 clarification or additional information, will meet with reviewers to discuss the inclusion/exclusion of the 

145 study.

146 Manual screening will also be employed by reviewers and include the reference lists of all included studies, 

147 as well as excluded but potentially relevant studies or systematic reviews captured within the screening. As 

148 part of the grey literature search of this review, in process publications will also be searched and conference 

149 abstracts will be followed up with authors to ascertain if a full text relating to the data is available. Studies of 

150 the same cohort will be included only once, using the study which provides the most information about the 

151 cohort relevant to this review.

152

153 Assessment of methodological quality: 

154 The quality of eligible studies from full text screening will be assessed by two reviewers independently 

155 using the Joanna Briggs Institute (JBI) critical appraisal tool for studies reporting prevalence data (17) 
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156 (Appendix 4). In the event of any discrepancies between the two reviewers, a consensus will be attempted to 

157 be reached by discussion. In the event a full consensus cannot be reached between the two reviewers after an 

158 exhaustive discussion, the opinion of a third reviewer will be obtained, and the proceeding majority 

159 consensus will be taken. 

160

161 Data extraction:

162 Data extraction will be performed by two reviewers independently. In the event of any discrepancies 

163 between the two reviewers, a consensus will be attempted to be reached by discussion. In the event that a 

164 full consensus cannot be reached between the two reviewers after an exhaustive discussion, the opinion of a 

165 third reviewer will be obtained, and the proceeding majority consensus will be taken.  

166 The following data, where available, will be extracted from all eligible studies (see Appendix 5 for 

167 template). If any data are not immediately available, the authors of the studies in question will be contacted 

168 in an attempt to retrieve all applicable data:

169 Study details: authors, year of publication, study title, journal of publication, aim. Study methods: setting, 

170 ward/department/unit/hospital type/clinical population, study design, recruitment duration, subject 

171 characteristics (age of participants (mean and standard deviation, range)), sex (proportion of male / female 

172 participants), country / continent, sample size, diagnosis / prevalent morbidity (if applicable), any other 

173 relevant characteristics), criteria utilised for the operational definition of frailty. Results: Number of frail 

174 participants, number of “pre-frail” participants, number of robust / non-frail participants, prevalence of 

175 frailty, prevalence of pre-frailty, prevalence of robustness / non-frailty, number of male participants, number 

176 of frail male participants, number of pre-frail male participants, number of non-frail / robust male 

177 participants, prevalence of frailty in male participants, prevalence of pre-frailty in male participants, 

178 prevalence of non-frailty / robustness in male participants, number of female participants, number of frail 

179 female participants, number of pre-frail female participants, number of non-frail / robust female participants, 

180 prevalence of frailty in female participants, prevalence of pre-frailty in female participants, prevalence of 

181 non-frailty / robustness in female participants, and finally authors comments and reviewers’ comments.
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182 External to the studies, data will also be extracted with regard to the 5 year average Gross Domestic Product 

183 (GDP) per capita Purchasing Power Parity (PPP) (current international $) of the country in which each study 

184 takes place, incorporating the five years directly preceding the commencement of recruitment to the study 

185 (18). External data will also be extracted with regard to the 5 year average health care expenditure per capita 

186 PPP (current international $) of the country in which each study takes place, incorporating the five years 

187 directly preceding the commencement of recruitment to the study (19). Each calendar year of the study will 

188 also be included provided recruitment continues through to > 6 months in the preceding year. 

189

190 Data synthesis: 

191 Quantitative synthesis (Meta-Analysis): If a sufficient quantity of identified studies are comparable, a meta-

192 analysis, pooling the aggregated data from each study, will be performed. Clinical heterogeneity will be 

193 assessed by two reviewers based on their judgement of the available data and any disagreements will be 

194 discussed thoroughly with the aim of reaching a unanimous consensus. If a unanimous consensus cannot be 

195 reached, the opinion of a third reviewer will be sought, and the proceeding majority consensus will be taken. 

196 Statistical heterogeneity will be assessed through the utilisation of a Cochran Q test and considered present 

197 at p < .05. An I2 test will be performed in order to assess the magnitude of this heterogeneity, with I2 values 

198 of 25%, 50% and 75% being considered low, moderate and high respectively. If the Cochrane Q statistic test 

199 detected statistically significant heterogeneity, combined with the researcher’s assessment, a randomised-

200 effects model will be utilised. Given the nature of this review and in particular its overall aim, combined 

201 with the eligible studies identified in preliminary searches, it is likely the initial quantitative synthesis will 

202 utilise a random-effects model. 

203 Stratified analysis will also be conducted according to age (65 – 74 years, 75 – 84 years and 85+ years), sex, 

204 operational frailty definition, ward type, prevalent morbidity and location (country and continent) where 

205 possible. These variables have been specifically chosen for stratified analysis predominantly due to an 

206 enhanced knowledge of these areas being of practical utility to researchers and clinicians; stemming from 

207 empirical evidence persistently showing alterations in these factors to impact upon the prevalence of frailty 
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208 (2,4,20-22). As such stratified analysis pertaining to these variables will facilitate this review to provide a 

209 more in-depth and thorough insight into the prevalence of frailty amongst geriatric hospital inpatients.

210 Clinical heterogeneity for stratified analysis will be assessed by two reviewers based on their judgement of 

211 the available data. Any disagreements will be discussed thoroughly with the aim of reaching a unanimous 

212 consensus. If a unanimous consensus cannot be reached, the opinion of a third reviewer will be sought. 

213 Statistical heterogeneity for sub-analysis will similarly be assessed through the utilisation of a Cochran Q 

214 test and considered present at p < .05. An I2 test will be performed in order to assess the magnitude of this 

215 heterogeneity, with I2 values of 25%, 50% and 75% being considered low, moderate and high respectively. 

216 Similarly, it is likely a random-effects model will be utilised to synthesise pooled estimates of the 

217 prevalence of frailty stratified by these criteria (although there is more of a likelihood that a fixed effects 

218 model could potentially be utilised within these analyses, in comparison to the initial analysis, given the 

219 nature of stratified analysis).

220

221 Correlation analysis will also be employed to examine the relationship between the prevalence of frailty of 

222 geriatric inpatients and economic prosperity (GDP per capita PPP) (current international $), and health care 

223 expenditure (per capita PPP) (current international $). Additionally, multi-linear regression analysis will 

224 examine the predictive value between economic prosperity and health care expenditure, and the prevalence 

225 of frailty of geriatric inpatients.

226 Qualitative synthesis: if a meta-analysis is not possible based on the nature of the studies and the data 

227 available, a more thorough systematic narrative analysis will be conducted, with findings presented in both 

228 textual and tabular formats. 

229

230 Patient and Public involvement

231 All authors are strong proponents of patient and public involvement and engagement with research and 

232 believe the finding of this review will be important to aid the facilitation of improvements in the planning 
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233 and orientation of organisation structures and resources within this setting to meet the needs of service users; 

234 specifically relating to the enhanced care of older adults in inpatient hospital settings. However, given the 

235 nature of this study (systematic review), it was not possible to involve the public. However, the findings will 

236 be disseminated to our patient and public involvement groups.

237

238 Ethics and Dissemination

239 Formal ethical approval was not required for this review as primary data will not be collected. The findings 

240 of this study will be disseminated through publication in the form of scientific papers in peer reviewed open 

241 access scientific journals, public engagement events within the United Kingdom and Europe, online via 

242 social media (Twitter, Instagram) and the PANINI project website (23,24), and presentation at conferences 

243 within the UK and internationally. This review is scheduled for completion during the second half of 2019.

244
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Search Strategy:  

 

Ovid Search Strategy 

1. Frail$.ti.ab. 

2. Prevalence.ti,ab. 

3. Percent$.ti,ab. 

4. “were frail”.ti,ab. 

5. “considered frail”.ti,ab. 

6. Hospital$.ti,ab. 

7. Ward.ti,ab. 

8. Department.ti,ab. 

9. Surg*.ti,ab. 

10. Unit.ti,ab. 

11. Geriatr*.tx. 

12. “older adult*”.tx. 

13. Elder$.tx. 

14. Retire*.tx. 

15. Old$.tx. 

16. Patient$.tx. 

17. “community-dwelling”.ti,ab. 

18. 2 OR 3 OR 4 OR 5 

19. 6 OR 7 OR 8 OR 9 OR 10 

20. 11 OR 12 OR 13 OR 14 OR 15 OR 16 

21. 1 AND 18 AND 19 AND 20 

22. 21 NOT 17 

 

Scopus Search Strategy  

((((TITLE-ABS-KEY(frail*)) AND (TITLE-ABS-KEY(Prevalence)) OR (TITLE-ABS-KEY(Percent*)) OR (TITLE-

ABS-KEY ("were frail")) OR (TITLE-ABS-KEY ("considered frail"))) AND (((TITLE-ABS-KEY(Hospital*)) OR 

(TITLE-ABS-KEY(Ward)) OR (TITLE-ABS-KEY(Department)) OR (TITLE-ABS-KEY(surg*)) OR (TITLE-ABS-

KEY(unit))))) AND ((ALL(Geriatr*)) OR (ALL("older adult*")) OR (ALL(Elder*)) OR (ALL(retire*)) OR (ALL(old)) 

OR (ALL(older)) OR (ALL(Patient*)))) AND NOT (TITLE-ABS-KEY("community-dwelling")) 

 

Web of Science Search Strategy  

1. TS = Frail* 

2. TS = Prevalence 

3. TS = Percent* 

4. TS = “were frail” 

5. TS = “considered frail” 

6. TS = Hospital* 

7. TS = Ward 

8. TS = Department 

9. TS = Surg* 

10. TS = Unit 

11. TS = Geriatr* 

12. TS = “older adult” 

13. TS = Elder* 

14. TS = Retir* 

15. TS = Old* 

16. TS = Patient* 

17. TS = “community-dwelling” 

18. #2 OR #3 OR #4 OR #5 
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19. #6 OR #7 OR #8 OR #9 OR #10 

20. #11 OR #12 OR #13 OR #14 OR #15 OR #16 

21. #1 AND #18 AND #19 AND #20 

22. #21 NOT #17 

 

CINAHL PLUS Search Strategy  

1. AB frail* 

2. AB prevalence OR AN Percent* OR AB “were frail” OR AB “considered frail” 

3. AB Hospital* OR AB Ward OR AB Department OR AB Surg* OR AB Unit 

4. AB Geriatr* OR AB “older adult” OR AB Elder* OR AB Retir* OR AB OLD* OR AB Patient* 

5. S1 AND S2 AND S3 AND S4 

 

 

Cochrane Library Search Strategy  

1. frail*:ti,ab,kw (Word variations have been searched) 

2. prevalence:ti,ab,kw or percent*:ti,ab,kw or “were frail”:ti,ab,kw or “considered frail”:ti.ab.kw (Word 

variations have been searched) 

3. hospital*:ti,ab,kw or ward:ti,ab,kw or department:ti,ab,kw or surg*:ti,ab,kw or unit:ti,ab,kw (Word 

variations have been searched) 

4. Geriatr*:ti,ab,kw or “older adult”:ti,ab,kw or Elder*:ti,ab,kw or Retir*:ti,ab,kw or Old*:ti,ab,kw (Word 

variations have been searched)  

5. Patient*:ti,ab,kw (Word variations have been searched)  

6. #4 OR #5 

7. #1 AND #2 AND #3 AND #6 
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Frailty Levels In Geriatric Hospital in-paTients (FLIGHT) 

Systematic Review Search Strategy Screening form 

PANINI (Physical Activity and Nutritional INfluences in Ageing) project 

University of Birmingham 

2016 - 2019 

Systematic Review Search Screening Form Page 1 

 

“The prevalence of frailty amongst geriatric populations within hospital ward settings: A 

systematic review” 

 

Inclusion criteria - All studies must: 

- have a minimum age of ≥ 65 years 

- use a clearly defined and validated operational definition for the classification of frailty 

- either assess (or attempt to assess) the whole ward, department, unit, hospital, or clinical population, or 

employ some form of randomised selection of participants 

- occur within a hospital setting, in, or including hospital in-patients* 

- report the prevalence of frailty or provide sufficient data to allow the calculation of the prevalence of 

frailty. 

 

* If a study examines a mixed cohort, only data relating to hospital in-patients will be included. 

Exclusion criteria: 

- studies not written in English 

- studies where the sample are non-hospital in-patients (i.e. outpatients, day patients or community-

dwelling individuals) 

 

Systematic Review - Screening procedure 

 

1). Import attached RIS file into your reference manager software (preferably EndNote X8.2) 

2). Once imported, scan all title and abstracts for eligibility against the inclusion / exclusion criteria above. 

3). Move all studies identified as potentially eligible based on title and abstract into a separate group 

(EndNote), Or folder (RefWorks, Mendeley). 

4). Screen full text of identified studies to determine eligibility. 

5). Move all eligible studies into separate group / folder.  

6). Make note of excluded studies and reasons for their exclusion based on eligibility criteria, in the attached 

excel file. 

5). Compare identified studies. 

6). If all reviewers identify the exact same studies, with no discrepancies, this is the end of the initial screening 

process for the systematic review.  

7). If there are differences in the studies identified by different reviewers - discuss until resolution is 

determined. In the event a unanimous consensus cannot be met by the three reviewers, the majority consensus 

will be taken, and a note made of this. 
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Author Title Initial studies included from full text screening (prior to reviewer discussion)

Reviewer 1 (PD) Reviewer 2 (JA) Reviewer 3 (EA)
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Conclusion of discussion Decision Response received from author Outcome
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Key

Unanimous consensus
inclusion

Majority consensus
inclusion

Minority consensus
inclusion / contact

author*

*In event where either there is
not majority consensus inclusion
or exclusion i.e. one reviewer
wishes to include and at least one
other wishes to seek further
information, or two reviewers
wish to seek futher information

Majority consensus
exclusion** ** = Reasons for all excluded

studies are given in exclusion
form

Unanimous consensus
exclusion** ** = Reasons for all excluded

studies are given in exclusion
form

Unanimous consensus
contact author

? = Contact author***
** = Reasons for all instances of
contacting the study author for
clarification or futher information
to assess eligibility are outlined in
contact author form

P= Included
x = Excluded
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JBI Critical Appraisal Checklist for Studies Reporting Prevalence Data 

 

Reviewer:           Date:       

 

Author:           Year:      Record Number:    

                                                                                                            Yes          No         Unclear           Not 

                                                                                                                                                             applicable 

1. Was the sample representative of the target population?                                     
 

2. Were study participants recruited in an appropriate way?                                   
 

3. Was the sample size adequate?                                                                            
 

4. Were the study subjects and the setting described in detail?                               
 

5. Was the data analysis conducted with sufficient coverage of                                

       the identified sample?                                                 
             

6. Were objective, standard criteria used for the measurement                               

of the condition? 
 

7. Was the condition measured reliably?                                                                 
 

8. Was there appropriate statistical analysis?                                                           
 

9. Are all important cofounding factors/ subgroups/ differences                              

      identified and accounted for?                                                  
 

10. Were subpopulations identified using objective criteria?                                     

 

 

Overall appraisal:                  Include                     Exclude                    Seek further info   
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Critical appraisal tool guidelines 

Answer: Yes, No, Unclear or Not/Applicable.  

1. Was the sample representative of the target population?  

This question relies upon knowledge of the broader characteristics of the population of interest. If the study is 

of women with breast cancer, knowledge of at least the characteristics, demographics and medical history is 

needed. The term “target population” should not be taken to infer every individual from everywhere or with 

similar disease or exposure characteristics. Instead, give consideration to specific population characteristics in 

the study, including age range, gender, morbidities, medications, and other potentially influential factors. For 

example, a sample may not be representative of the target population if a certain group has been used (such as 

those working for one organisation, or one profession) and the results then inferred to the target population 

(i.e. working adults). 

2. Were study participants recruited in an appropriate way?  

Recruitment is the calling or advertising strategy for gaining interest in the study, and is not the same as sampling. 

Studies may report random sampling from a population, and the methods section should report how sampling 

was performed. What source of data were study participants recruited from? Was the sampling frame 

appropriate? For example, census data is a good example of appropriate recruitment as a good census will 

identify everybody. Was everybody included who should have been included? Were any groups of persons 

excluded? Was the whole population of interest surveyed? If not, was random sampling from a defined subset 

of the population employed? Was stratified random sampling with eligibility criteria used to ensure the sample 

was representative of the population that the researchers were generalizing to?  

3. Was the sample size adequate?  

An adequate sample size is important to ensure good precision of the final estimate. Ideally we are looking for 

evidence that the authors conducted a sample size calculation to determine an adequate sample size. This will 

estimate how many subjects are needed to produce a reliable estimate of the measure(s) of interest. For 

conditions with a low prevalence, a larger sample size is needed. Also consider sample sizes for subgroup (or 

characteristics) analyses, and whether these are appropriate. Sometimes, the study will be large enough (as in 

large national surveys) whereby a sample size calculation is not required. In these cases, sample size can be 

considered adequate. 

When there is no sample size calculation and it is not a large national survey, the reviewers may consider 

conducting their own sample size analysis using the following formula:15, 16  

N = Z2P(1-P)  

d2  

Where:  

• N = sample size  

• Z = Z statistic for a level of confidence  

• P = Expected prevalence or proportion (in proportion of one; if 20%, P = 0.2)  

• d = precision (in proportion of one; if 5%, d=0.05) 

4. Were the study subjects and setting described in detail?  

Certain diseases or conditions vary in prevalence across different geographic regions and populations (e.g. 

women vs. men, sociodemographic variables between countries). Has the study sample been described in 

sufficient detail so that other researchers can determine if it is comparable to the population of interest to them?  

 

5.  Is the data analysis conducted with sufficient coverage of the identified sample?  

A large number of dropouts, refusals or “not founds” amongst selected subjects may diminish a study’s validity, 

as can low response rates for survey studies.  

- Did the authors describe the reasons for non-response and compare persons in the study to those not in the 

study, particularly with regards to their socio-demographic characteristics?  
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- Could the not-responders have led to an underestimate of prevalence of the disease or condition under 

investigation?  

- If reasons for non-response appear to be unrelated to the outcome measured and the characteristics of non-

responders are comparable to those in the study, the researchers may be able to justify a more modest response 

rate.  

- Did the means of assessment or measurement negatively affect the response rate (measurement should be 

easily accessible, conveniently timed for participants, acceptable in length and suitable in content).  

6.    Were objective, standard criteria used for measurement of the condition?  

Here we are looking for measurement or classification bias. Many health problems are not easily diagnosed or 

defined, and some measures may not be capable of including or excluding appropriate levels or stages of the 

health problem. If the outcomes were assessed based on existing definitions or diagnostic criteria, then the 

answer to this question is likely to be yes. If the outcomes were assessed using observer reported, or self-

reported scales, the risk of over-or under-reporting is increased, and objectivity is compromised. Importantly, 

determine if the measurement tools used were validated instruments as this has a significant impact on 

outcome assessment validity. 

7. Was the condition measured reliably?  

Considerable judgment is required to determine the presence of some health outcomes. Having established the 

objectivity of the outcome measurement instrument (see item 6 of this scale), it is important to establish how the 

measurement was conducted. Were those involved in collecting data trained or educated in the use of the 

instrument/s? If there was more than one data collector, were they similar in terms of level of education, clinical 

or research experience, or level of responsibility in the piece of research being appraised?  

- Has the researcher justified the methods chosen?  

- Has the researcher made the methods explicit? (For interview method, how were interviews conducted?)  

8. Was there appropriate statistical analysis?  

As with any consideration of statistical analysis, consideration should be given to whether there was a more 

appropriate alternate statistical method that could have been used. The methods section should be detailed 

enough for reviewers to identify the analytical technique used and how specific variables were measured. 

Additionally, it is also important to assess the appropriateness of the analytical strategy in terms of the 

assumptions associated with the approach as differing methods of analysis are based on differing assumptions 

about the data and how it will respond. Prevalence rates found in studies only provide estimates of the true 

prevalence of a problem in the larger population. Since some subgroups are very small, 95% confidence intervals 

are usually given.  

9. Are all important confounding factors/ subgroups/differences identified and accounted for?  

Incidence and prevalence studies often draw or report findings regarding the differences between groups. It is 

important that authors of these studies identify all important confounding factors, subgroups and differences and 

account for these.  

10. Were subpopulations identified using objective criteria?  

Objective criteria should also be used where possible to identify subgroups (refer to question 6). 

If a study scores less than 5/10 (50%) it should be excluded, unless there is ambiguity with relation to the 

aforementioned criteria, in which case more information should be sought and then the criteria rereviewed.  
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Study

Study details
Study Methods

Criteria utilised for the operational
definition of frailtySetting

Ward / Department
/ Unit / Hospital  /
Clinical population

type

Study design
 Recruitment

duration

Subject characteristics

Author
Year of

Publication
Study title

Journal of
publication

Aim
Age of participants

(mean +/-SD)

Age of
participants

(range)

Sex (proportion male /
female participants)

Country / location Continent

5 year average GDP
per capita PPP

(current
international $)

(years proceeding
the study)

(International
Monetary Fund

data)

5 year average
healthcare

expenditure per
capita PPP (current

international $)
(years proceeding
the study) (World

Health
Organisation data)

Sample
size (n)

Diagnosis / Prevalent morbidity (if
applicable)

Any other relevant characteristic

Study 2

Study 3
Study 4

Study 5

Study 6

Study 7

Study 8

Study 9

Study 10

Study 11

Study 12

Study 13

Study 14

Study 15

Study 16
Study 17

Study 18

Study 19

Study 20

Study 21

Study 22

Study 23
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Results

Relevant authors comments Relevant reviewers comments

Planned stratified
analysis

Prevalence of frailty Prevalence of "pre-frailty"
Prevalence of robust/non

frail
Number of Male participants

Prevalence of frailty in Male
participants

Number of Female
participantsNumber of frail participants

Number of "pre-frail"
participants

Number of robust / non-frail
Number of frail Male

participants
Number of pre-frail Male

participants
Number of non-frail / robust

Male participants
Prevalence of pre-frailty in

Male participants
Prevalence of robust / non-

frailty Male participants
Number of frail Female

partcipants
Number of pre-frail Female

participants
Number of non-frail / robust

Female participants
Prevalence of frailty in

Female participants
Prevalence of pre-frailty in

Female participants
Prevalence of robust / non-
frialty Female participants
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5 year average GDP per capita PPP (current international $) (years proceeding the study*) (International Monetary Fund data)

*5 years prior to commencement of data collection for the
study. Each calender year of the study will also be included
provided recruitment continues through to > 6 months in

the proceeding year.

Author
Year of

Publication
Country /
location

Recruitment
start date

Recruitment
end date

Year 5 Year 4 Year 3 Year 2 Year 1 Additional Year 1 Additional year 2 Additional year 3 Additional year 4 Additional year 5 Additional year 6 Additional year 7 Additional year 8 Additional year 9 Additional year 10 Additional year 11 Additional year 12 Years

5 year average GDP per capita
PPP (current international $)

(years proceeding the study*)
(Internation Monetary Fund

data)
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5 year average healthcare expenditure per capita PPP (current international $) (years proceeding the study) (World Health Organisation data)
*5 years prior to commencement of data collection for the study. Each
calender year of the study will also be included provided recruitment

continues through to > 6 months in the proceeding year.

Author
Year of

Publicatio
n

Country /
location

Recruitment
start date

Recruitment
end date

Year 5 Year 4 Year 3 Year 2 Year 1 Additional Year 1 Additional year 2 Additional year 3 Additional year 4 Additional year 5 Additional year 6 Additional year 7 Additional year 8 Additional year 9 Additional year 10 Additional year 11 Additional year 12 Years

5 year average health care
expenditure per capita PPP

(current international $) (years
proceeding the study*) (World

Health Organisation data)
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 

address in a systematic review protocol*  

Section and topic Item No                                        Checklist item                                                                                                Page no. 

ADMINISTRATIVE INFORMATION 

Title:   

 Identification 1a Identify the report as a protocol of a systematic review                                                                                              1 

 Update 1b If the protocol is for an update of a previous systematic review, identify as such                                                      

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number                                 2 

Authors:   

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing 

address of corresponding author                                                                                                                                  1 

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review                                                1,11 

Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as  

such and list changes; otherwise, state plan for documenting important protocol amendments                                

Support:   

 Sources 5a Indicate sources of financial or other support for the review                                                                                     11 

 Sponsor 5b Provide name for the review funder and/or sponsor                                                                                                   11 

 Role of sponsor or funder 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol                              

INTRODUCTION 

Rationale 6 Describe the rationale for the review in the context of what is already known                                                           4 

Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants,  

interventions, comparators, and outcomes (PICO)                                                                                                      4,5 

METHODS 

Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report  

characteristics (such as years considered, language, publication status) to be used as criteria for  

eligibility for the review                                                                                                                                                4,5 

Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial  

registers or other grey literature sources) with planned dates of coverage                                                                 5,6,7 

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits,  

such that it could be repeated                                                                                                                                Appendix 1 

Study records:   
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 Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review                                6,7,8 

 Selection process 11b State the process that will be used for selecting studies (such as two independent reviewers) through  

each phase of the review (that is, screening, eligibility and inclusion in meta-analysis)                                             6,7,8,9,10 

 Data collection process 11c Describe planned method of extracting data from reports (such as piloting forms, done independently,  

in duplicate), any processes for obtaining and confirming data from investigators                                                         8,9 

Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any  

pre-planned data assumptions and simplifications                                                                                                           8 

Outcomes and prioritization 13 List and define all outcomes for which data will be sought, including prioritization of main and  

additional outcomes, with rationale                                                                                                                                  9,10 

Risk of bias in individual studies 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this  

will be done at the outcome or study level, or both; state how this information will be used in data  

synthesis                                                                                                                                                                            7,8 

Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised                                                                   7,8 

15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of  

handling data and methods of combining data from studies, including any planned exploration of  

consistency (such as I2, Kendall’s τ)                                                                                                                                9,10 

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression)                        9,10 

15d If quantitative synthesis is not appropriate, describe the type of summary planned                                                         8 

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective  

reporting within studies)                                                                                                                                                  10 

Confidence in cumulative evidence 17 Describe how the strength of the body of evidence will be assessed (such as GRADE)                                                 

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.  

 
From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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Protocol_Manuscript_V3.0_01/07/2019

2

21 Abstract

22 Introduction: Frailty is a common and clinically significant condition in geriatric populations, associated 

23 with adverse health outcomes such as hospitalisation, disability, and mortality. Although there are 

24 systematic reviews/meta-analyses assessing the prevalence of frailty in community-dwelling older adults, 

25 nursing home residents, and cancer and general surgery patients, there are none assessing the overall 

26 prevalence of frailty in geriatric hospital inpatients. 

27 Methods and analysis: This review will systematically search and analyse the prevalence of frailty within 

28 geriatric hospital inpatients within the literature. A search will be employed on the platforms of Ovid, Web 

29 of Science, and databases of CINAHL Plus, SCOPUS, and the Cochrane Library. Any observational or 

30 experimental study design which utilises a validated operational definition of frailty, reports the prevalence 

31 of frailty, has a minimum age ≥ 65 years, attempts to assess the whole ward/clinical population, and occurs 

32 in hospital inpatients, will be included. Title and abstract and full-text screenings will be conducted by three 

33 reviewers. Methodological quality of eligible studies will be assessed utilising the Joanna Briggs Institute 

34 critical appraisal tool. Data extraction will be performed by two reviewers. If sufficient data are available, a 

35 meta-analysis synthesising pooled estimates of the prevalence of frailty and pre-frailty, as well as the 

36 prevalence of frailty stratified by age, sex, operational frailty definition, prevalent morbidities, ward type, 

37 and location, among older hospitalised in-patients will be conducted. Clinical heterogeneity will be assessed 

38 by two reviewers. Statistical heterogeneity will be assessed through a Cochran Q test, and an I2 test 

39 performed to assess its magnitude.

40 Ethics and dissemination: Ethical approval was not required as primary data will not be collected. Findings 

41 will be disseminated through publication in peer reviewed open access scientific journals, public 

42 engagement events, conference presentations, and social media. 

43 Trial Registration number: This study has been registered on PROSPERO (registration number 79202). 

44

45 Strengths and limitations of this study:
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46  First review to systematically or exclusively assess the overall prevalence of frailty in geriatric 

47 hospital inpatients

48  Will seek to provide stratified analysis of the prevalence of frailty based on age, sex, operational 

49 frailty definition, prevalent morbidities, ward type and location

50  Three independent reviewers during screening phase; ensuring high internal reliability and 

51 consistency of included studies

52  Will include only studies for which the full text is available in English, therefore will likely be 

53 relatively over-representative of Western nations (Europe, Australasia, and the Americas); although 

54 this is true of scientific publications in general.

55  Keywords: department; frail; geriatric; hospital; inpatient; meta-analysis; older adult; prevalence; 

56 systematic review; ward. 
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57 Introduction

58 Frailty is a common and clinically significant condition within geriatric populations (1), predominantly due 

59 to its association with adverse health outcomes such as hospitalization, disability and mortality (1-6). 

60 Although there are systematic reviews and meta-analysis assessing the prevalence of frailty amongst 

61 community-dwelling older adults (7-10), nursing home residents (11), and cancer (12) and general surgery 

62 patients (13), presently there are no systematic reviews or meta-analysis which assess the overall prevalence 

63 of frailty among geriatric hospital inpatients. This constitutes an important gap in the literature which needs 

64 to be addressed and has important consequences. Such consequences include the tailoring of services within 

65 this setting to the needs of service users, for example, the potential implementation of exercise rehabilitation 

66 treatments within this setting for this cohort; with physical activity and exercise being proposed as 

67 potentially offering the best form of treatment for frail older adults (14), and shown to be capable of 

68 reducing, and even reversing frailty within older adults (15,16). Through providing a highly detailed 

69 analysis of the prevalence of frailty amongst older population within this setting, this review has the 

70 potential to aid in the facilitation of improvements in the planning and orientation of organisational 

71 structures and resources, to meet the needs of this population, and enhance the care of frail older adults in 

72 inpatient hospital settings.

73

74 Methods and Design

75 Review Aim:

76 The aim of this review is to systematically search and analyse the prevalence of frailty amongst geriatric 

77 populations (aged ≥ 65 years) within inpatient hospital settings within the literature. If a meta-analysis 

78 proves possible, the aim of this study is also to synthesise pooled estimates of the prevalence of frailty and 

79 pre-frailty, as well as the prevalence of frailty stratified by age, sex, operational frailty definition, prevalent 

80 morbidities, ward type and location (country and continent), among hospital in-patients. 

81
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82 Review Objectives: 

83 1) To identify and compare studies reporting the prevalence of frailty within hospital ward settings. 

84 2) To combine the extracted data to calculate the pooled overall prevalence of frailty in hospitalised 

85 geriatric in-patients. 

86 3) To perform stratified analysis of the prevalence of frailty based on age, sex, operational frailty definition, 

87 prevalent morbidity and ward type in order to assess the relationship between frailty and these factors. 

88

89 Eligibility criteria:

90 Inclusion criteria: all studies must have a minimum age of ≥ 65 years, use a clearly defined and validated 

91 operational definition for the classification of frailty (i.e. has been specifically validated for the assessment 

92 of frailty, either through comparison with existing validated tools, or its predictive value regarding negative 

93 health outcomes aligned with frailty), either assess (or attempt to assess) the whole ward, department, unit, 

94 hospital or specific clinical population, or employ some form of randomised selection of participants, occur 

95 within a hospital setting, in, or including, hospital in-patients (operationally defined as any patient admitted 

96 to hospital who remains overnight, or were initially expected to remain overnight), report the prevalence of 

97 frailty or provide sufficient data to allow the calculation of the prevalence of frailty. If a study examines a 

98 mixed cohort, only data relating to hospital in-patients will be included in the review.

99 Exclusion criteria: all studies not written in English, studies where the sample are not hospital inpatients (i.e. 

100 outpatients, day patients or community-dwelling individuals).

101

102 Information sources: 

103 Searches will be conducted on the platforms of Ovid (incorporating the databases of Journals @Ovid full 

104 text, EMBASE, CAB abstracts, Ovid MEDLINE ® In process and other non-indexed citations, Ovid 

105 MEDLINE ®, and PyschINFO) and Web of Science (incorporating the databases of Science Citation Index 

106 Expanded (SCI-Expanded), Conference Proceedings Citation Index – Science (CRI-S), and Emerging 
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107 Sources Citation Index (ESCI)), and the databases of CINAHL Plus, SCOPUS, and the Cochrane Library 

108 databases (the Cochrane Database of Systematic Reviews (CDSR), the Cochrane Central Register of 

109 Controlled Trials (CENTRAL), the Cochrane Methodology Register (CMR), the Database of Abstracts of 

110 Reviews of Effect (DARE), Health Technology Assessment database (HTA) and the NHS Economic 

111 Evaluation Database (EED)).

112

113 Types of studies: 

114 Any form of observational or experimental study design which assesses the prevalence of frailty and meets 

115 the above eligibility criteria. For longitudinal observational studies, and experimental studies, frailty scores 

116 and additional data will be extracted from baseline data, provided baseline data meets the above eligibility 

117 criteria.

118

119 Search Strategy: 

120 The search strategy will be conducted on the two platforms of Ovid and Web of Science, as well as the 

121 databases of SCOPUS, CINAHL Plus, and the Cochrane Library databases (Appendix 1). These searches 

122 will encompass all available literature published prior to 21/11/2018.

123

124 Screening:

125 Prior to the commencement of title and abstract screening by the three independent reviewers, duplicates 

126 will be removed utilising EndNote X8.2. The reduced list of studies will be manually screened for the 

127 removal of any remaining duplicates. All reviewers will be provided with an instructional screening form 

128 (Appendix 2), and a .ris file containing all studies captured within database searches. The screening form 

129 will list the eligibility criteria and instructions on setting up the .ris file for screening within a reference 

130 manager.
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131 The title and abstract of all studies will then be independently screened by the three reviewers, with each 

132 reviewer placing potentially eligible studies into a separate folder. Upon completion, potentially eligible 

133 studies from all three reviewers will be placed into a “master folder” and the results collated. Duplicates will 

134 be removed, leaving the final combined list of studies for the full text screening phase. All reviewers will 

135 then independently screen the full text of remaining studies utilising the screening form and maintain 

136 separate files for included and excluded studies (including reasons), as well as for studies for which the 

137 reviewer feels the need to contact the authors for clarification or additional information. 

138 Upon completion, a full text screening master file (Appendix 3) will be formulated by the lead reviewer 

139 displaying each reviewer’s full text screening decision for each study. All three reviewers will then meet to 

140 discuss the decisions of each study and endeavour to come to an agreement on studies for which there is not 

141 initial unanimous consensus. During this process a full list of included and excluded studies (with reasons), 

142 and studies for which reviewers agree to contact authors for additional information or clarification will be 

143 formed by the lead reviewer. The lead reviewer will then contact study authors and, upon receipt of 

144 clarification or additional information, will meet with reviewers to discuss the inclusion/exclusion of the 

145 study.

146 Manual screening will also be employed by reviewers and include the reference lists of all included studies, 

147 as well as excluded but potentially relevant studies or systematic reviews captured within the screening. As 

148 part of the grey literature search of this review, in process publications will also be searched and conference 

149 abstracts will be followed up with authors to ascertain if a full text relating to the data is available. Studies of 

150 the same cohort will be included only once, using the study which provides the most information about the 

151 cohort relevant to this review.

152

153 Assessment of methodological quality: 

154 The quality of eligible studies from full text screening will be assessed by two reviewers independently 

155 using the Joanna Briggs Institute (JBI) critical appraisal tool for studies reporting prevalence data (17) 
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156 (Appendix 4). In the event of any discrepancies between the two reviewers, a consensus will be attempted to 

157 be reached by discussion. In the event a full consensus cannot be reached between the two reviewers after an 

158 exhaustive discussion, the opinion of a third reviewer will be obtained, and the proceeding majority 

159 consensus will be taken. 

160

161 Data extraction:

162 Data extraction will be performed by two reviewers independently. In the event of any discrepancies 

163 between the two reviewers, a consensus will be attempted to be reached by discussion. In the event that a 

164 full consensus cannot be reached between the two reviewers after an exhaustive discussion, the opinion of a 

165 third reviewer will be obtained, and the proceeding majority consensus will be taken.  

166 The following data, where available, will be extracted from all eligible studies (see Appendix 5 for 

167 template). If any data are not immediately available, the authors of the studies in question will be contacted 

168 in an attempt to retrieve all applicable data:

169 Study details: authors, year of publication, study title, journal of publication, aim. Study methods: setting, 

170 ward/department/unit/hospital type/clinical population, study design, recruitment duration, subject 

171 characteristics (age of participants (mean and standard deviation, range)), sex (proportion of male / female 

172 participants), country / continent, sample size, diagnosis / prevalent morbidity (if applicable), any other 

173 relevant characteristics), criteria utilised for the operational definition of frailty. Results: Number of frail 

174 participants, number of “pre-frail” participants, number of robust / non-frail participants, prevalence of 

175 frailty, prevalence of pre-frailty, prevalence of robustness / non-frailty, number of male participants, number 

176 of frail male participants, number of pre-frail male participants, number of non-frail / robust male 

177 participants, prevalence of frailty in male participants, prevalence of pre-frailty in male participants, 

178 prevalence of non-frailty / robustness in male participants, number of female participants, number of frail 

179 female participants, number of pre-frail female participants, number of non-frail / robust female participants, 

180 prevalence of frailty in female participants, prevalence of pre-frailty in female participants, prevalence of 

181 non-frailty / robustness in female participants, and finally authors comments and reviewers’ comments.
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182 External to the studies, data will also be extracted with regard to the 5 year average Gross Domestic Product 

183 (GDP) per capita Purchasing Power Parity (PPP) (current international $) of the country in which each study 

184 takes place, incorporating the five years directly preceding the commencement of recruitment to the study 

185 (18). External data will also be extracted with regard to the 5 year average health care expenditure per capita 

186 PPP (current international $) of the country in which each study takes place, incorporating the five years 

187 directly preceding the commencement of recruitment to the study (19). Each calendar year of the study will 

188 also be included provided recruitment continues through to > 6 months in the preceding year. 

189

190 Data synthesis: 

191 Quantitative synthesis (Meta-Analysis): If a sufficient quantity of identified studies are comparable, a meta-

192 analysis, pooling the aggregated data from each study, will be performed. Clinical heterogeneity will be 

193 assessed by two reviewers based on their judgement of the available data and any disagreements will be 

194 discussed thoroughly with the aim of reaching a unanimous consensus. If a unanimous consensus cannot be 

195 reached, the opinion of a third reviewer will be sought, and the proceeding majority consensus will be taken. 

196 Statistical heterogeneity will be assessed through the utilisation of a Cochran Q test and considered present 

197 at p < .05. An I2 test will be performed in order to assess the magnitude of this heterogeneity, with I2 values 

198 of 25%, 50% and 75% being considered low, moderate and high respectively. If the Cochrane Q statistic test 

199 detected statistically significant heterogeneity, combined with the researcher’s assessment, a randomised-

200 effects model will be utilised. Given the nature of this review and in particular its overall aim, combined 

201 with the eligible studies identified in preliminary searches, it is likely the initial quantitative synthesis will 

202 utilise a random-effects model. 

203 Stratified analysis will also be conducted according to age (65 – 74 years, 75 – 84 years and 85+ years), sex, 

204 operational frailty definition, ward type, prevalent morbidity and location (country and continent) where 

205 possible. These variables have been specifically chosen for stratified analysis predominantly due to an 

206 enhanced knowledge of these areas being of practical utility to researchers and clinicians; stemming from 

207 empirical evidence persistently showing alterations in these factors to impact upon the prevalence of frailty 
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208 (2,4,20-22). As such stratified analysis pertaining to these variables will facilitate this review to provide a 

209 more in-depth and thorough insight into the prevalence of frailty amongst geriatric hospital inpatients.

210 Clinical heterogeneity for stratified analysis will be assessed by two reviewers based on their judgement of 

211 the available data. Any disagreements will be discussed thoroughly with the aim of reaching a unanimous 

212 consensus. If a unanimous consensus cannot be reached, the opinion of a third reviewer will be sought. 

213 Statistical heterogeneity for sub-analysis will similarly be assessed through the utilisation of a Cochran Q 

214 test and considered present at p < .05. An I2 test will be performed in order to assess the magnitude of this 

215 heterogeneity, with I2 values of 25%, 50% and 75% being considered low, moderate and high respectively. 

216 Similarly, it is likely a random-effects model will be utilised to synthesise pooled estimates of the 

217 prevalence of frailty stratified by these criteria (although there is more of a likelihood that a fixed effects 

218 model could potentially be utilised within these analyses, in comparison to the initial analysis, given the 

219 nature of stratified analysis).

220

221 Correlation analysis will also be employed to examine the relationship between the prevalence of frailty of 

222 geriatric inpatients and economic prosperity (GDP per capita PPP) (current international $), and health care 

223 expenditure (per capita PPP) (current international $). Additionally, multi-linear regression analysis will 

224 examine the predictive value between economic prosperity and health care expenditure, and the prevalence 

225 of frailty of geriatric inpatients. Preliminary research into these areas have shown frailty in the community to 

226 be correlated with economic indicators (GDP per capita PPP) (23), however, note that more research is 

227 needed in this regard to better understand this relationship; which this review will facilitate through 

228 examination of the relationship of GDP per capita PPP and health care expenditure, and the prevalence of 

229 frailty amongst geriatric hospital inpatients. 

230 Qualitative synthesis: if a meta-analysis is not possible based on the nature of the studies and the data 

231 available, a more thorough systematic narrative analysis will be conducted, with findings presented in both 

232 textual and tabular formats. 

233
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234 Patient and Public involvement

235 All authors are strong proponents of patient and public involvement and engagement with research and 

236 believe the finding of this review will be important to aid the facilitation of improvements in the planning 

237 and orientation of organisation structures and resources within this setting to meet the needs of service users; 

238 specifically relating to the enhanced care of older adults in inpatient hospital settings. However, given the 

239 nature of this study (systematic review), it was not possible to involve the public. However, the findings will 

240 be disseminated to our patient and public involvement groups.

241

242 Ethics and Dissemination

243 Formal ethical approval was not required for this review as primary data will not be collected. The findings 

244 of this study will be disseminated through publication in the form of scientific papers in peer reviewed open 

245 access scientific journals, public engagement events within the United Kingdom and Europe, online via 

246 social media (Twitter, Instagram) and the PANINI project website (24,25), and presentation at conferences 

247 within the UK and internationally. This review is scheduled for completion during the second half of 2019.

248

249 Funding

250 This review has been funded by the European Commission’s Horizon 2020 research and innovation 

251 programme under the Marie Sklodowska-Curie grant agreement (675003); of which PD, EA and JA are 

252 Marie Sklodowska-Curie Doctoral Research Fellows, AW, JL and CG doctoral supervisors, and AW the 

253 grants Principal Investigator.

254
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Page 11 of 29

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
24 A

u
g

u
st 2019. 

10.1136/b
m

jo
p

en
-2019-030147 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

Protocol_Manuscript_V3.0_01/07/2019

12

256 PD is guarantor and lead reviewer. PD designed the systematic review protocol, conducted the literature 
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Search Strategy:  

 

Ovid Search Strategy 

1. Frail$.ti.ab. 

2. Prevalence.ti,ab. 

3. Percent$.ti,ab. 

4. “were frail”.ti,ab. 

5. “considered frail”.ti,ab. 

6. Hospital$.ti,ab. 

7. Ward.ti,ab. 

8. Department.ti,ab. 

9. Surg*.ti,ab. 

10. Unit.ti,ab. 

11. Geriatr*.tx. 

12. “older adult*”.tx. 

13. Elder$.tx. 

14. Retire*.tx. 

15. Old$.tx. 

16. Patient$.tx. 

17. “community-dwelling”.ti,ab. 

18. 2 OR 3 OR 4 OR 5 

19. 6 OR 7 OR 8 OR 9 OR 10 

20. 11 OR 12 OR 13 OR 14 OR 15 OR 16 

21. 1 AND 18 AND 19 AND 20 

22. 21 NOT 17 

 

Scopus Search Strategy  

((((TITLE-ABS-KEY(frail*)) AND (TITLE-ABS-KEY(Prevalence)) OR (TITLE-ABS-KEY(Percent*)) OR (TITLE-

ABS-KEY ("were frail")) OR (TITLE-ABS-KEY ("considered frail"))) AND (((TITLE-ABS-KEY(Hospital*)) OR 

(TITLE-ABS-KEY(Ward)) OR (TITLE-ABS-KEY(Department)) OR (TITLE-ABS-KEY(surg*)) OR (TITLE-ABS-

KEY(unit))))) AND ((ALL(Geriatr*)) OR (ALL("older adult*")) OR (ALL(Elder*)) OR (ALL(retire*)) OR (ALL(old)) 

OR (ALL(older)) OR (ALL(Patient*)))) AND NOT (TITLE-ABS-KEY("community-dwelling")) 

 

Web of Science Search Strategy  

1. TS = Frail* 

2. TS = Prevalence 

3. TS = Percent* 

4. TS = “were frail” 

5. TS = “considered frail” 

6. TS = Hospital* 

7. TS = Ward 

8. TS = Department 

9. TS = Surg* 

10. TS = Unit 

11. TS = Geriatr* 

12. TS = “older adult” 

13. TS = Elder* 

14. TS = Retir* 

15. TS = Old* 

16. TS = Patient* 

17. TS = “community-dwelling” 

18. #2 OR #3 OR #4 OR #5 
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19. #6 OR #7 OR #8 OR #9 OR #10 

20. #11 OR #12 OR #13 OR #14 OR #15 OR #16 

21. #1 AND #18 AND #19 AND #20 

22. #21 NOT #17 

 

CINAHL PLUS Search Strategy  

1. AB frail* 

2. AB prevalence OR AN Percent* OR AB “were frail” OR AB “considered frail” 

3. AB Hospital* OR AB Ward OR AB Department OR AB Surg* OR AB Unit 

4. AB Geriatr* OR AB “older adult” OR AB Elder* OR AB Retir* OR AB OLD* OR AB Patient* 

5. S1 AND S2 AND S3 AND S4 

 

 

Cochrane Library Search Strategy  

1. frail*:ti,ab,kw (Word variations have been searched) 

2. prevalence:ti,ab,kw or percent*:ti,ab,kw or “were frail”:ti,ab,kw or “considered frail”:ti.ab.kw (Word 

variations have been searched) 

3. hospital*:ti,ab,kw or ward:ti,ab,kw or department:ti,ab,kw or surg*:ti,ab,kw or unit:ti,ab,kw (Word 

variations have been searched) 

4. Geriatr*:ti,ab,kw or “older adult”:ti,ab,kw or Elder*:ti,ab,kw or Retir*:ti,ab,kw or Old*:ti,ab,kw (Word 

variations have been searched)  

5. Patient*:ti,ab,kw (Word variations have been searched)  

6. #4 OR #5 

7. #1 AND #2 AND #3 AND #6 

 

Page 16 of 29

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
24 A

u
g

u
st 2019. 

10.1136/b
m

jo
p

en
-2019-030147 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

Frailty Levels In Geriatric Hospital in-paTients (FLIGHT) 

Systematic Review Search Strategy Screening form 

PANINI (Physical Activity and Nutritional INfluences in Ageing) project 

University of Birmingham 

2016 - 2019 

Systematic Review Search Screening Form Page 1 

 

“The prevalence of frailty amongst geriatric populations within hospital ward settings: A 

systematic review” 

 

Inclusion criteria - All studies must: 

- have a minimum age of ≥ 65 years 

- use a clearly defined and validated operational definition for the classification of frailty 

- either assess (or attempt to assess) the whole ward, department, unit, hospital, or clinical population, or 

employ some form of randomised selection of participants 

- occur within a hospital setting, in, or including hospital in-patients* 

- report the prevalence of frailty or provide sufficient data to allow the calculation of the prevalence of 

frailty. 

 

* If a study examines a mixed cohort, only data relating to hospital in-patients will be included. 

Exclusion criteria: 

- studies not written in English 

- studies where the sample are non-hospital in-patients (i.e. outpatients, day patients or community-

dwelling individuals) 

 

Systematic Review - Screening procedure 

 

1). Import attached RIS file into your reference manager software (preferably EndNote X8.2) 

2). Once imported, scan all title and abstracts for eligibility against the inclusion / exclusion criteria above. 

3). Move all studies identified as potentially eligible based on title and abstract into a separate group 

(EndNote), Or folder (RefWorks, Mendeley). 

4). Screen full text of identified studies to determine eligibility. 

5). Move all eligible studies into separate group / folder.  

6). Make note of excluded studies and reasons for their exclusion based on eligibility criteria, in the attached 

excel file. 

5). Compare identified studies. 

6). If all reviewers identify the exact same studies, with no discrepancies, this is the end of the initial screening 

process for the systematic review.  

7). If there are differences in the studies identified by different reviewers - discuss until resolution is 

determined. In the event a unanimous consensus cannot be met by the three reviewers, the majority consensus 

will be taken, and a note made of this. 
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Author Title Initial studies included from full text screening (prior to reviewer discussion)

Reviewer 1 (PD) Reviewer 2 (JA) Reviewer 3 (EA)
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Conclusion of discussion Decision Response received from author Outcome
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Key

Unanimous consensus
inclusion

Majority consensus
inclusion

Minority consensus
inclusion / contact

author*

*In event where either there is
not majority consensus inclusion
or exclusion i.e. one reviewer
wishes to include and at least one
other wishes to seek further
information, or two reviewers
wish to seek futher information

Majority consensus
exclusion** ** = Reasons for all excluded

studies are given in exclusion
form

Unanimous consensus
exclusion** ** = Reasons for all excluded

studies are given in exclusion
form

Unanimous consensus
contact author

? = Contact author***
** = Reasons for all instances of
contacting the study author for
clarification or futher information
to assess eligibility are outlined in
contact author form

P= Included
x = Excluded
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JBI Critical Appraisal Checklist for Studies Reporting Prevalence Data 

 

Reviewer:           Date:       

 

Author:           Year:      Record Number:    

                                                                                                            Yes          No         Unclear           Not 

                                                                                                                                                             applicable 

1. Was the sample representative of the target population?                                     
 

2. Were study participants recruited in an appropriate way?                                   
 

3. Was the sample size adequate?                                                                            
 

4. Were the study subjects and the setting described in detail?                               
 

5. Was the data analysis conducted with sufficient coverage of                                

       the identified sample?                                                 
             

6. Were objective, standard criteria used for the measurement                               

of the condition? 
 

7. Was the condition measured reliably?                                                                 
 

8. Was there appropriate statistical analysis?                                                           
 

9. Are all important cofounding factors/ subgroups/ differences                              

      identified and accounted for?                                                  
 

10. Were subpopulations identified using objective criteria?                                     

 

 

Overall appraisal:                  Include                     Exclude                    Seek further info   
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Critical appraisal tool guidelines 

Answer: Yes, No, Unclear or Not/Applicable.  

1. Was the sample representative of the target population?  

This question relies upon knowledge of the broader characteristics of the population of interest. If the study is 

of women with breast cancer, knowledge of at least the characteristics, demographics and medical history is 

needed. The term “target population” should not be taken to infer every individual from everywhere or with 

similar disease or exposure characteristics. Instead, give consideration to specific population characteristics in 

the study, including age range, gender, morbidities, medications, and other potentially influential factors. For 

example, a sample may not be representative of the target population if a certain group has been used (such as 

those working for one organisation, or one profession) and the results then inferred to the target population 

(i.e. working adults). 

2. Were study participants recruited in an appropriate way?  

Recruitment is the calling or advertising strategy for gaining interest in the study, and is not the same as sampling. 

Studies may report random sampling from a population, and the methods section should report how sampling 

was performed. What source of data were study participants recruited from? Was the sampling frame 

appropriate? For example, census data is a good example of appropriate recruitment as a good census will 

identify everybody. Was everybody included who should have been included? Were any groups of persons 

excluded? Was the whole population of interest surveyed? If not, was random sampling from a defined subset 

of the population employed? Was stratified random sampling with eligibility criteria used to ensure the sample 

was representative of the population that the researchers were generalizing to?  

3. Was the sample size adequate?  

An adequate sample size is important to ensure good precision of the final estimate. Ideally we are looking for 

evidence that the authors conducted a sample size calculation to determine an adequate sample size. This will 

estimate how many subjects are needed to produce a reliable estimate of the measure(s) of interest. For 

conditions with a low prevalence, a larger sample size is needed. Also consider sample sizes for subgroup (or 

characteristics) analyses, and whether these are appropriate. Sometimes, the study will be large enough (as in 

large national surveys) whereby a sample size calculation is not required. In these cases, sample size can be 

considered adequate. 

When there is no sample size calculation and it is not a large national survey, the reviewers may consider 

conducting their own sample size analysis using the following formula:15, 16  

N = Z2P(1-P)  

d2  

Where:  

• N = sample size  

• Z = Z statistic for a level of confidence  

• P = Expected prevalence or proportion (in proportion of one; if 20%, P = 0.2)  

• d = precision (in proportion of one; if 5%, d=0.05) 

4. Were the study subjects and setting described in detail?  

Certain diseases or conditions vary in prevalence across different geographic regions and populations (e.g. 

women vs. men, sociodemographic variables between countries). Has the study sample been described in 

sufficient detail so that other researchers can determine if it is comparable to the population of interest to them?  

 

5.  Is the data analysis conducted with sufficient coverage of the identified sample?  

A large number of dropouts, refusals or “not founds” amongst selected subjects may diminish a study’s validity, 

as can low response rates for survey studies.  

- Did the authors describe the reasons for non-response and compare persons in the study to those not in the 

study, particularly with regards to their socio-demographic characteristics?  
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- Could the not-responders have led to an underestimate of prevalence of the disease or condition under 

investigation?  

- If reasons for non-response appear to be unrelated to the outcome measured and the characteristics of non-

responders are comparable to those in the study, the researchers may be able to justify a more modest response 

rate.  

- Did the means of assessment or measurement negatively affect the response rate (measurement should be 

easily accessible, conveniently timed for participants, acceptable in length and suitable in content).  

6.    Were objective, standard criteria used for measurement of the condition?  

Here we are looking for measurement or classification bias. Many health problems are not easily diagnosed or 

defined, and some measures may not be capable of including or excluding appropriate levels or stages of the 

health problem. If the outcomes were assessed based on existing definitions or diagnostic criteria, then the 

answer to this question is likely to be yes. If the outcomes were assessed using observer reported, or self-

reported scales, the risk of over-or under-reporting is increased, and objectivity is compromised. Importantly, 

determine if the measurement tools used were validated instruments as this has a significant impact on 

outcome assessment validity. 

7. Was the condition measured reliably?  

Considerable judgment is required to determine the presence of some health outcomes. Having established the 

objectivity of the outcome measurement instrument (see item 6 of this scale), it is important to establish how the 

measurement was conducted. Were those involved in collecting data trained or educated in the use of the 

instrument/s? If there was more than one data collector, were they similar in terms of level of education, clinical 

or research experience, or level of responsibility in the piece of research being appraised?  

- Has the researcher justified the methods chosen?  

- Has the researcher made the methods explicit? (For interview method, how were interviews conducted?)  

8. Was there appropriate statistical analysis?  

As with any consideration of statistical analysis, consideration should be given to whether there was a more 

appropriate alternate statistical method that could have been used. The methods section should be detailed 

enough for reviewers to identify the analytical technique used and how specific variables were measured. 

Additionally, it is also important to assess the appropriateness of the analytical strategy in terms of the 

assumptions associated with the approach as differing methods of analysis are based on differing assumptions 

about the data and how it will respond. Prevalence rates found in studies only provide estimates of the true 

prevalence of a problem in the larger population. Since some subgroups are very small, 95% confidence intervals 

are usually given.  

9. Are all important confounding factors/ subgroups/differences identified and accounted for?  

Incidence and prevalence studies often draw or report findings regarding the differences between groups. It is 

important that authors of these studies identify all important confounding factors, subgroups and differences and 

account for these.  

10. Were subpopulations identified using objective criteria?  

Objective criteria should also be used where possible to identify subgroups (refer to question 6). 

If a study scores less than 5/10 (50%) it should be excluded, unless there is ambiguity with relation to the 

aforementioned criteria, in which case more information should be sought and then the criteria rereviewed.  
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Study

Study details
Study Methods

Criteria utilised for the operational
definition of frailtySetting

Ward / Department
/ Unit / Hospital  /
Clinical population

type

Study design
 Recruitment

duration

Subject characteristics

Author
Year of

Publication
Study title

Journal of
publication

Aim
Age of participants

(mean +/-SD)

Age of
participants

(range)

Sex (proportion male /
female participants)

Country / location Continent

5 year average GDP
per capita PPP

(current
international $)

(years proceeding
the study)

(International
Monetary Fund

data)

5 year average
healthcare

expenditure per
capita PPP (current

international $)
(years proceeding
the study) (World

Health
Organisation data)

Sample
size (n)

Diagnosis / Prevalent morbidity (if
applicable)

Any other relevant characteristic

Study 2

Study 3
Study 4

Study 5

Study 6

Study 7

Study 8

Study 9

Study 10

Study 11

Study 12

Study 13

Study 14

Study 15

Study 16
Study 17

Study 18

Study 19

Study 20

Study 21

Study 22

Study 23
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Results

Relevant authors comments Relevant reviewers comments

Planned stratified
analysis

Prevalence of frailty Prevalence of "pre-frailty"
Prevalence of robust/non

frail
Number of Male participants

Prevalence of frailty in Male
participants

Number of Female
participantsNumber of frail participants

Number of "pre-frail"
participants

Number of robust / non-frail
Number of frail Male

participants
Number of pre-frail Male

participants
Number of non-frail / robust

Male participants
Prevalence of pre-frailty in

Male participants
Prevalence of robust / non-

frailty Male participants
Number of frail Female

partcipants
Number of pre-frail Female

participants
Number of non-frail / robust

Female participants
Prevalence of frailty in

Female participants
Prevalence of pre-frailty in

Female participants
Prevalence of robust / non-
frialty Female participants
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5 year average GDP per capita PPP (current international $) (years proceeding the study*) (International Monetary Fund data)

*5 years prior to commencement of data collection for the
study. Each calender year of the study will also be included
provided recruitment continues through to > 6 months in

the proceeding year.

Author
Year of

Publication
Country /
location

Recruitment
start date

Recruitment
end date

Year 5 Year 4 Year 3 Year 2 Year 1 Additional Year 1 Additional year 2 Additional year 3 Additional year 4 Additional year 5 Additional year 6 Additional year 7 Additional year 8 Additional year 9 Additional year 10 Additional year 11 Additional year 12 Years

5 year average GDP per capita
PPP (current international $)

(years proceeding the study*)
(Internation Monetary Fund

data)
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5 year average healthcare expenditure per capita PPP (current international $) (years proceeding the study) (World Health Organisation data)
*5 years prior to commencement of data collection for the study. Each
calender year of the study will also be included provided recruitment

continues through to > 6 months in the proceeding year.

Author
Year of

Publicatio
n

Country /
location

Recruitment
start date

Recruitment
end date

Year 5 Year 4 Year 3 Year 2 Year 1 Additional Year 1 Additional year 2 Additional year 3 Additional year 4 Additional year 5 Additional year 6 Additional year 7 Additional year 8 Additional year 9 Additional year 10 Additional year 11 Additional year 12 Years

5 year average health care
expenditure per capita PPP

(current international $) (years
proceeding the study*) (World

Health Organisation data)
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 

address in a systematic review protocol*  

Section and topic Item No                                        Checklist item                                                                                                Page no. 

ADMINISTRATIVE INFORMATION 

Title:   

 Identification 1a Identify the report as a protocol of a systematic review                                                                                              1 

 Update 1b If the protocol is for an update of a previous systematic review, identify as such                                                      

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number                                 2 

Authors:   

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing 

address of corresponding author                                                                                                                                  1 

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review                                                1,11 

Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as  

such and list changes; otherwise, state plan for documenting important protocol amendments                                

Support:   

 Sources 5a Indicate sources of financial or other support for the review                                                                                     11 

 Sponsor 5b Provide name for the review funder and/or sponsor                                                                                                   11 

 Role of sponsor or funder 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol                              

INTRODUCTION 

Rationale 6 Describe the rationale for the review in the context of what is already known                                                           4 

Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants,  

interventions, comparators, and outcomes (PICO)                                                                                                      4,5 

METHODS 

Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report  

characteristics (such as years considered, language, publication status) to be used as criteria for  

eligibility for the review                                                                                                                                                4,5 

Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial  

registers or other grey literature sources) with planned dates of coverage                                                                 5,6,7 

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits,  

such that it could be repeated                                                                                                                                Appendix 1 

Study records:   
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 Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review                                6,7,8 

 Selection process 11b State the process that will be used for selecting studies (such as two independent reviewers) through  

each phase of the review (that is, screening, eligibility and inclusion in meta-analysis)                                             6,7,8,9,10 

 Data collection process 11c Describe planned method of extracting data from reports (such as piloting forms, done independently,  

in duplicate), any processes for obtaining and confirming data from investigators                                                         8,9 

Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any  

pre-planned data assumptions and simplifications                                                                                                           8 

Outcomes and prioritization 13 List and define all outcomes for which data will be sought, including prioritization of main and  

additional outcomes, with rationale                                                                                                                                  9,10 

Risk of bias in individual studies 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this  

will be done at the outcome or study level, or both; state how this information will be used in data  

synthesis                                                                                                                                                                            7,8 

Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised                                                                   7,8 

15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of  

handling data and methods of combining data from studies, including any planned exploration of  

consistency (such as I2, Kendall’s τ)                                                                                                                                9,10 

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression)                        9,10 

15d If quantitative synthesis is not appropriate, describe the type of summary planned                                                         8 

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective  

reporting within studies)                                                                                                                                                  10 

Confidence in cumulative evidence 17 Describe how the strength of the body of evidence will be assessed (such as GRADE)                                                 

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.  

 
From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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