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Systematic review on the inclusion of patients 
with cognitive impairment in hip fracture trials:  
a missed opportunity?

Background: More than 320 000 hip fractures occur annually in North America. An 
estimated 30% of this population have cognitive impairment. We sought to deter-
mine the extent to which patients with cognitive impairment or dementia have been 
included in randomized controlled trials (RCTs) assessing hip fracture management.

Methods: We conducted a systematic search of 3 electronic journal databases of arti-
cles published between January 2000 and June 2010. Studies were screened in duplicate 
to collect English-language RCTs assessing operative interventions for femoral head, 
neck or intertrochanteric fractures. We systematically collected descriptive data and 
used the χ2 test for comparison between groups as appropriate.

Results: We screened 1201 abstracts, 72 of which were eligible for inclusion in our 
review. Femoral neck and intertrochanteric fractures were equally represented. Thirty-
three (46%) studies did not report the inclusion or exclusion of patients with cognitive 
impairment. Nineteen (26%) studies explicitly included cognitively impaired patients, 
whereas 20 (28%) excluded them. Only 2 trials (3%) reported outcomes specific to 
cognitively impaired patients. Fourteen trials (19.4%) reported the use of a validated 
cognitive assessment tool. None of the trials that reported inclusion of cognitively 
impaired patients were from North American centres.

Conclusion: One in 3 patients with hip fractures have concomitant cognitive impair-
ment, yet 8 of 10 hip fracture trials excluded or ignored this population. The ambigu-
ity or exclusion of these patients misses an opportunity to study outcomes and identify 
factors associated with improved prognosis.

Contexte  : On dénombre plus de 320 000 fractures de la hanche chaque année en 
Amérique du Nord et on estime que 30 % de ces personnes ont une atteinte cogni-
tive. Nous avons voulu déterminer dans quelle mesure les patients qui souffrent d’une 
atteinte cognitive ou de démence ont été inclus dans les essais randomisés et contrôlés 
(ERC) portant sur la prise en charge de la fracture de la hanche.

Méthodes : Nous avons procédé à une interrogation systématique de 3 bases de don-
nées de journaux électroniques pour recenser les articles publiés entre janvier 2000 et 
juin 2010. Les études ont été passées en revue en parallèle pour dégager les ERC de 
langue anglaise ayant évalué des interventions chirurgicales pour fractures de la tête 
ou du col du fémur ou fractures intertrochantériennes. Nous avons recueilli les don-
nées descriptives de manière systématique et utilisé le test du χ2 pour comparer des 
groupes entre eux, selon le cas.

Résultats  : Nous avons passé en revue 1201 résumés, dont 72 répondaient à nos 
critères d’admissibilité. Les fractures du col du fémur et intertrochantériennes étaient 
représentées en proportions égales. Trente-trois études (46 %) ne faisaient aucune 
mention de l’inclusion ou de l’exclusion des patients souffrant d’atteinte cognitive. 
Dix-neuf (26 %) études incluaient expressément des patients souffrant d’atteinte cog-
nitive, tandis que 20 (28 %) les excluaient. Seulement 2 essais (3 %) ont fait état de 
résultats spécifiques aux patients souffrant d’atteinte cognitive. Quatorze essais 
(19,4 %) ont déclaré utiliser un outil d’évaluation cognitive validé. Aucun des essais 
ayant mentionné l’inclusion de patients souffrant d’atteinte cognitive ne provenait de 
centres nord-américains.

Conclusion : Un patient victime d’une fracture de la hanche sur 3 souffrait concomi-
tamment d’une atteinte cognitive et pourtant, 8 essais sur 10 portant sur la fracture de 
la hanche ont exclus ou ignoré cette population. L’ambiguïté vis-à-vis de ces patients 
ou leur exclusion est une occasion manquée d’étudier les paramètres et de relever les 
facteurs associés à un pronostic plus favorable.
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M ore than 320 000 hip fractures occur annually in 
North America.1,2 As hip fracture is a condition 
most common among elderly individuals, its 

societal burden is expected to grow as the North American 
population continues to age. By 2040, the number of indi-
viduals older than 65 is forecasted to increase from 
34.8  million to 77.2 million, resulting in an annual hip 
fracture incidence of greater than 580 000.1 Dementia — a 
chronic form of cognitive impairment — is prevalent in 
the elderly population as well, and co-occurrence of this 
condition with hip fracture is not infrequent. By some esti-
mates, 30% of patients who sustain a hip fracture also have 
cognitive impairment or dementia.3–5

There is early evidence to suggest that patients with 
dementia typically experience poorer functional outcomes 
and increased morbidity and mortality following a hip 
fracture.6–15 Identifying strategies to optimize outcomes 
in hip fracture patients with dementia is therefore critic-
ally important; however, the extent to which this issue is 
addressed in orthopedic surgery randomized controlled 
 trials (RCTs) has not been well-elucidated. Exclusion of 
patients with dementia from surgical RCTs could poten-
tially undermine the applicability of trial results to this 
sizeable subgroup.

We conducted a systematic review to analyze the inclu-
sion of patients with cognitive impairment and dementia 
in hip fracture RCTs conducted over the course of the 
past decade. This information will provide an important 
consideration to both clinicians managing hip fracture 
patients with dementia and researchers designing future 
hip fracture RCTs.

Methods

We performed a systematic review of RCTs involving hip 
fracture operative treatments to determine the extent to 
which patients with cognitive impairment or dementia 
were included. We used applicable components of the 
PRISMA 2009 checklist as a framework for this review.

Eligibility criteria and study selection

Criteria for inclusion in this review were established a 
priori, and all studies satisfied the following parameters: 
RCT study design; assessment of an operative interven-
tion for femoral head, femoral neck, or intertrochan-
teric fractures; publication in English; original publica-
tion; and publication date between January 2000 and 
June 2010.

We used a 2-step review process to screen and select 
eligible trials. The first step entailed a review of all 
titles and abstracts yielded by our search strategy. 
Studies meeting the inclusion criteria and those with 
equivocal eligibility were retrieved for full-text review 
and data retrieval.

Search strategy

We performed a systematic search of the medical litera-
ture to identify all relevant RCTs published between 
January 2000 and June 2010. Two investigators searched 
3  electronic medical databases (Medline, Embase, 
PubMed) using the following search terms: “hip frac-
ture*” OR “femoral neck fracture*” OR “femoral head 
fracture*” OR “intertrochanteric fracture*” OR “subcap-
ital fracture*” alongside appropriate database subject 
headings (i.e., MeSH, Emtree). Given the eligibility cri-
teria outlined, we placed the following limits on the 
searches: publication in the English language, RCT and 
publication in January 2000 or later. We included a sys-
tematic PubMed search as a supplementary query to 
ensure no pertinent trials were overlooked. This search 
was done with limits to predetermined journals that were 
judged to be high-yield: The Journal of Bone & Joint Sur-
gery (American and British volumes), Clinical Orthopaedic 
and Related Research, Acta Orthopaedica and The Journal of 
Orthopaedic Trauma.

Data extraction

Standardized data extraction forms were developed a 
priori. For each study, characteristics of the trial, 
including geographical location, sample size, number 
of centres, mean patient population age and sex ratios, 
were recorded. Furthermore, we documented the frac-
ture type and operative interventions assessed, as well 
as the significance of the results of the primary out-
come measure.

For each trial, we evaluated whether patients with 
dementia or other forms of cognitive impairment were 
explicitly included or explicitly excluded. We also 
recorded the cognitive assessment tool used to make a 
diagnosis for inclusion or exclusion. If inclusion status 
could not be ascertained based on the published manu-
script or if no mention was made regarding the strategy 
for cognitive assessment, then we considered it “not 
reported.” Finally, for studies including patients with 
dementia, we determined whether a subgroup analysis 
was performed and assessed the results of such analyses. 
For studies excluding patients with dementia, we 
recorded if a rationale for exclusion was provided, and if 
so, we noted the reason provided.

All data extraction was done in duplicate, and any dis-
crepancies were resolved by consensus among the 
reviewers.

Statistical analysis

We systematically collected descriptive data and used the 
χ2 statistical test for comparison between groups as appro-
priate. Our primary variable of interest was the number of 
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studies that included patients with dementia compared 
with those that excluded patients with dementia.

Results

Our search identified a total of 1201 studies published 
between January 2000 and June 2010 for screening of titles 
and abstracts. Of the 1201 studies, 92 trials were deemed 
potentially eligible and retrieved for full text review. Of 
these studies, 72 were included for final review (Fig. 1).

Study characteristics

The majority of studies were conducted in Europe (79%) 
and involved a single centre (65%). Sample sizes ranged 
from 19 to 569 patients. An equivalent number of studies 
assessed the management of femoral neck fractures (n = 
36) and intertrochanteric fractures (n = 36). More than 
half (51%) of the studies compared methods of internal 
fixation, 22% compared methods of arthroplasty, and 
15% compared arthroplasty to internal fixation. Studies 
reported significant findings 18% of the time (Table 1).

Inclusion of patients with dementia

Among the 72 RCTs included in this review, 19 studies 
included both cognitively intact and impaired patients, 
and 1 of these studies reported dementia or cognitive 
impairment as the focus of the paper.

Nineteen studies (26%) explicitly included patients with 
cognitive impairment and 20 studies (28%) explicitly 
excluded such patients, as stated in their methodology or as 
evident in the paper. None of the RCTs that reported 
inclusion of cognitively impaired patients were from North 

American centres. There were no significant differences 
between RCTs that included or excluded these patients in 
terms of patient age, number of centres, or operative pro-
cedures compared. Of the 19 studies that included this 
patient population, 10 specified dementia as the form of 
cognitive impairment, whereas the remaining 9 did not. 
Thirty-three studies (46%) failed to report the inclusion or 
exclusion of patients with cognitive impairment from their 
trials (Fig. 2 and Table 2).

Fourteen of 72 trials (19.4%) reported the use of a vali-
dated cognitive assessment tool. This included formal 
tests, such as the Mini-Mental State Exam (MMSE). A sin-
gle additional trial used a cognitive assessment tool that 
was not validated.

Of the 19 studies including patients with cognitive 
impairment, only 2 studies highlighted outcomes of this 
population. The first study tested surgical interventions 
in cognitively impaired patients only, while the second 
conducted a subgroup analysis on this population. With 
respect to the 20 studies excluding patients with cognitive 

Table 1. Characteristics of RCTs

Characteristic Studies, no. (%)

Geographical location

Europe 57 (79)

North America 5 (7)

East Asia 5 (7)

South Asia 3 (4)

Other 2 (3)

No. of centres

Single centre 47 (65)

Multicentre 16 (22)

Not reported 9 (13)

Sample size

< 50 10 (14)

50–100 21 (29)

100–150 19 (26)

> 150 22 (31)

Type of fracture

Femoral head          0

Femoral neck 36 (50)

Intertrochanteric 36 (50)

Type of treatment

IF v. IF 37 (51)

Arthroplasty 16 (22)

HA v. HA 11 (15)

THA v. HA 3 (4)

THA v. THA 2 (3)

Arthroplasty v. IF 11 (15)

Other 8 (11)

Significance of results

Significant 13 (18)

Not significant 14 (19)

Mixed 45 (63)

HA = hip arthroplasty; IF = internal fixation; RCT = 
randomized controlled trial; THA = total hip 
arthroplasty.Fig. 1. Systematic search strategy for article inclusion. RCT = 

randomized controlled trial.

Full manuscript review, n = 92

Medline, Embase, PubMed
Titles and abstracts screened 
n = 1201 

 Included, n = 72 Excluded, n = 20
• Duplicate publication, n = 2 
• Long-term follow-up of 

previously published RCT, n = 5 
• Not RCT or published in English, 

n = 5 
• Unable to access, n = 8 
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impairment, only 6 (30%) attempted to provide a ration-
ale within the published manuscript for the exclusion of 
such patients. Reasons were the patients’ inability to pro-
vide informed consent (1 study) and the aim of evaluating 
outcomes in an active or a mentally competent subpopu-
lation (5 studies).

discussion

Our systematic review evaluated 72 RCTs in an 
attempt to delineate the degree to which patients with 
cognitive impairment and dementia are being incor-
por ated into orthopedic trials on hip fracture manage-
ment. Our results indicate that patients with cognitive 
impairment are seldom included (26%) and are rarely 
the focus (1%) of RCTs evaluating operative hip frac-

ture management. Furthermore, validated screening 
tools for cognitive impairment are rarely used in those 
studies that purport to explicitly include or exclude 
these patients. Finally, we were able to identify only 
2  trials that evaluated interventions specifically for 
patients with cognitive impairment. One of these 
 studies included only patients with cognitive impair-
ment, while another conducted a subgroup analysis for 
this patient population.10,16

Previous l iterature has provided contrasting 
results. In a systematic review of 17 RCTs conducted 
over a period of 20 years, Herbert-Davies17 and col-
leagues found that 13 (76%) RCTs explicitly included 
patients with dementia, while 4 (24%) explicitly 
excluded this patient population. A possible explana-
tion for this discrepancy is that the authors evaluated 
only RCTs that reported sufficient data on the num-
ber of patients with dementia. Studies offering a 
quantitative description of patients with dementia are 
certainly more likely to include such patients. Our 
review was more comprehensive to the extent that our 
analysis was based solely upon reporting of inclusion 
and exclusion status, irrespective of further quantita-
tive reporting.

An assumption that outcomes are similar in patients 
with and without cognitive impairment is not sup-
ported by the evidence. For instance, Panula and col-
leagues11 reviewed the charts of 428 hip fracture 
patients in a Finnish hospital registry and correlated 
these to the official cause of death statistics in Finland. 
The investigators found that patients with dementia 

Table 2. Inclusion and exclusion by study characteristics

Group; no.

Characteristic
Dementia 

patients included
Dementia 

patients excluded Not reported p value

Geographical location

Europe 19 15 23 0.020

North America 0 4 1 0.040

East Asia 0 1 4 0.32

South Asia 0 0 3 > 0.99

Other 0 0 2 > 0.99

Type of fracture

Neck 10 14 12 0.27

Intertrochanteric 9 6 21 0.27

Operative intervention

IF v. IF 11 6 20 0.08

Arthroplasty v. arthroplasty 2 6 8 0.13

Arthroplasty v. IF 5 5 1 0.93

Other 1 3 4 0.32

Results

Significant 5 4 4 0.64

Not significant 4 3 7 0.62

Mixed 10 13 22 0.43

IF = internal fixation.

Fig. 2. Proportion of studies including, excluding, and not 
reporting patients with cognitive impairment or dementia.

26%

28%

46%
Dementia patients included

Dementia patients excluded

Inclusion not reported
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who sustained hip fractures had a more than 3-fold 
increased risk of death than those with dementia in the 
general population. Similarly, in a chart review of 
495 hip fracture patients in the United States, Bentler 
and colleagues18 demonstrated that patients with 
dementia were 45% more likely to die postinjury than 
patients without dementia.

Some early evidence indicates that patients with cogni-
tive impairment may actually have different intervention-
specific outcomes as well. An RCT performed by 
Johannson and colleagues10 comparing total hip arthro-
plasty to internal fixation for hip fracture demonstrated 
an inversion of outcomes among hip fracture patients 
with cognitive impairment. Specifically, the investigators 
found a 5% reoperation rate with internal fixation and a 
32% dislocation rate after arthroplasty in patients with 
cognitive impairment. This pattern was reversed in cog-
nitively intact patients, who experienced a 60% reopera-
tion rate after internal fixation and a 12% dislocation rate 
after arthroplasty.10 Purposly studying patients with cog-
nitive impairment would help identify such differences, 
thereby better informing orthopedic practice.

Limitations

Our study has several strengths. As mentioned, we used a 
systematic search strategy to identify eligible studies and 
applied this search across 3 medical databases to collect a 
large sample of 72 RCTs. Two reviewers extracted all 
data independently and in duplicate. We were able to 
capture a broad range of studies with respect to geo-
graphic location, type of hip fracture and operative inter-
vention. Unfortunately, our study did have the limitation 
of excluding 8 potentially relevant articles owing to inac-
cessibility. Given our large sample size and the findings 
of our study, it is unlikely that the inclusion of such stud-
ies would have substantially altered our results.

conclusion

The ambiguity and outright exclusion of patients with 
cognitive impairment in RCTs challenges the apparent 
external validity of these trials. The selection of certain 
primary outcomes, such as patient-reported question-
naires, may necessarily preclude inclusion of patients 
with cognitive impairment in an RCT. However, given 
the size of this subpopulation, we believe that exclusion 
without explanation is no longer acceptable. We pro-
pose a “call for inclusion” of patients with cognitive dys-
function to identify interventions that improve survival 
and function in this patient population.
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