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Abstract
Summary  A standardized framework for quality indicators (QIs) in fragility hip fracture care is lacking in Mexico, leading 
to variable treatment. This study proposes 33 QIs developed through literature review and expert consensus. These indica-
tors aim to improve multidisciplinary care, reduce complications, and optimize resources, supporting national efforts for 
standardized management.
Fragility hip fractures present a major public health challenge due to high mortality, complications, and healthcare costs. In 
Mexico, the absence of a standardized framework for quality indicators (QIs) for the management of fragility hip fractures 
has led to significant variability in care. This article aims to propose a comprehensive set of QIs tailored to the Mexican 
healthcare system. The proposal was developed through a three-phase process: a systematic review of international literature, 
a RAND/UCLA-type consensus approach involving experts from nine national medical societies, and the evaluation of QIs 
based on the opportunity and necessity criteria. The final consensus led to the identification of 33 QIs, covering preopera-
tive, intraoperative, postoperative, and perioperative phases of care. Key indicators include timely surgery (within 48 h), 
early mobilization, orthogeriatric co-management, nutritional assessment, fall prevention, delirium detection, and secondary 
fracture prevention upon discharge. These indicators are designed to promote multidisciplinary care, improve functional 
outcomes, and reduce complications. The process also included operational definitions and measurement criteria to facilitate 
implementation in clinical settings, potentially contributing to the creation of national or regional hip fracture registries. 
This proposal represents the first multidisciplinary initiative in Mexico to address fragility hip fracture care with the goal 
of standardizing quality, optimizing resource use, and improving patient outcomes. Ongoing evaluation and adaptation of 
these indicators will be crucial to ensure their continued relevance and effectiveness in the evolving healthcare landscape.
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Introduction

Hip fracture has become a public health issue due to its high 
rate of complications, mortality, functional impact, and dis-
ability [1–3]. Studies have shown that first-year mortal-
ity can reach approximately 30% [4, 5], and 45% do not 
regain their previous walking ability [6]. Additionally, the 
cost of hip fracture care can amount to $250,000 Mexican 
pesos (around $14,000 USD) during the acute phase [7] and 
increases substantially with surgical delays [8].

Significant efforts have been made in many countries to 
improve the prognosis of patients with hip fracture. One of 
the most important initiatives has been the development of 
quality indicators (QIs). A quality indicator is a tool used 
for objectively quantifying and evaluating the care processes 
and health outcomes of a specific clinical condition. Addi-
tionally, QIs aim to reduce variability in care between cent-
ers that treat the same condition, promote equity, and ensure 
more efficient use of healthcare resources [9].

Several international healthcare organizations and author-
ities have proposed QIs for the management of fragility hip 
fractures. Examples include the United Kingdom NICE 
guideline [10], Quality Services in Ontario-Canada [11], 
the Italian Orthogeriatric group [12], and the Irish Health 
Records Office [13].

In Mexico, however, there is still no proposal for QIs tai-
lored to the country’s unique context in terms of resources 
and healthcare systems, which could help standardize care 
and improve outcomes for patients.

Aim

The aim of this work is to develop a comprehensive pro-
posal for quality indicators (QIs) for the care of patients 
with hip fractures in Mexican healthcare institutions. These 
indicators will be designed to serve as a flexible framework, 
adaptable to the specific needs and circumstances of each 
institution, enabling effective implementation tailored to the 
realities of each multidisciplinary context.

Methodology

To propose QIs for the care of patients with hip fractures, 
three phases were carried out. In the first phase, a system-
atic review of the literature was performed. Subsequently, 
a RAND/UCLA [14] type consensus process was applied 
(Research and Development) to obtain significant agree-
ments between different medical societies. The RAND/
UCLA method is a consensus process that combines the best 

available scientific evidence with expert clinical judgment 
to assess the appropriateness of medical interventions. It 
involves a structured, multi-round rating and discussion pro-
cess among a panel of experts. Finally, the results obtained 
in the consensus process were analyzed and discussed.

The systematic review of the literature was registered on 
PROSPERO (ID CRD42022339800) and was conducted 
according to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines. Searches 
were conducted by experts in methodology with experience 
in hip fracture QIs. The search strategy included three data-
bases (Pubmed, Google Scholar and Cochrane Library), 
English language, covering the period from 2012 to 2022, 
the use of MeSH terms (hip fractures, healthcare quality 
indicators, osteoporosis, quality standards, and key perfor-
mance indicators) and search phrases with Boolean opera-
tors (Table 1). Eligible studies included systematic reviews, 
meta-analyses, clinical practice guidelines, and consensus 
involving QIs. In parallel, a search was carried out on the 
websites of international societies that have proposed QIs 
in hip fracture. On the other hand, the coordinators of this 
project identified the international scientific associations and 
societies that have published QIs in hip fragility fractures 
with the support of the Fragility Fracture Network.

Two reviewers analyzed abstracts and retrieved full text. 
Subsequently, the published literature was reviewed, and rel-
evant publications were selected (including hip fracture QIs, 
where they clearly described the way to measure them). The 
QIs of the selected articles were extracted, and the repeated 
ones were eliminated (see Fig. 1 for a visual representation 
of our search process). Bias risk was minimized through 
predefined inclusion and exclusion criteria, using medical 
subject headings (MeSH) terms in specific pre-established 
databases. There was no communication between reviewers 
during the paper evaluation process to maintain objectivity.

The Donabedian quality model [15] was used to catego-
rize QIs as structure, process, or result. The level of evidence 
and strength of recommendation for each indicator was iden-
tified with its source reference [16]. The indicators were 
evaluated with the Appraisal of Indicators through Research 
and Evaluation (AIRE) tool [17] and those that did not meet 
the operational definition of methodological quality were 
eliminated; the result was an initial list of 44 indicators.

The RAND/UCLA-type consensus was made up of 
panelists from 9 Mexican societies and schools, led by the 
Mexican Association of Bone and Mineral Metabolism, 
A.C. (AMMOM). The other participating societies were the 
Mexican Academy of Geriatrics, A.C. (AMG), the Mexi-
can College of Internal Medicine of Mexico, A.C. (CMIM), 
the Mexican College of Orthopedics and Traumatology, 
A.C. (CMO), the Mexican College of Rheumatology, A.C. 
(CMR), the Mexican Federation of Orthopedics and Trau-
matology Colleges, A.C. (FEMECOT), the National College 
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of Geriatric Medicine, A.C. (CONAMEGER), and the Geri-
atrIMSS System (Table 2). These scientific organizations 
with national representation constituted a panel of experts 

from disciplines related to hip fracture care. The special-
ties included were orthopedics, geriatrics, rehabilitation 
medicine, internal medicine, and bone health. There were 

Fig. 1   PRISMA systematic literature review

Table 2   Participating societies Participating associations

AMMOM Mexican Association of Bone and Mineral Metabolism, A.C
CMIM Mexican College of Internal Medicine of Mexico, A.C
CMO Mexican College of Orthopedics and Traumatology, A.C
CMR Mexican College of Rheumatology, A.C
FEMECOT Mexican Federation of Orthopedics and Traumatology Colleges, A.C
CONAMEGER National College of Geriatric Medicine, A.C
GeriatrIMSS Institutional geriatric plan GeriatrIMSS, Mexican Social Security Institute
AMG Mexican Academy of Geriatrics, A.C
COMEFyR Mexican College of Electrodiagnostic Medicine, Physical Medicine and 

Rehabilitation, A.C
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two panelists representing each scientific society, and the 
societies had the liberty to propose their representative with 
the requirement of having clinical experience in hip fracture 
care and osteoporosis.

With this consensus, we sought to obtain a proposal of 
indicators that reflected with methodological robustness the 
opinion of a multidisciplinary team regarding fragility hip 
fractures.

Each indicator had to meet the following characteristics: 
it had to allow evaluating the care process or a health result, 
be clinically relevant for the patient, and be modifiable based 
on continuous improvement policies.

According to the RAND/UCLA methodology, the oppor-
tunity and necessity of each QI must be evaluated. For this, 
three virtual work meetings were held: the first informa-
tive, the second to evaluate and discuss the opportunity, and 
the third to evaluate and discuss its necessity. Opportunity 
is defined as when the expected health benefit exceeds the 
expected negative consequences by a sufficient margin that 
the procedure or indicator is worth performing, regardless of 
the cost. Each indicator was evaluated by panelists indepen-
dently, on a scale of 1 to 9, where 1 means that the expected 
harm greatly exceeds the benefit, 5 means that the harm 
and benefit are approximately equal, and 9 means that the 
expected benefit greatly exceeds the expected harm. Neces-
sity establishes that an indicator is indispensable when its 
benefit outweighs the risks by a sufficient margin so that the 
doctor is forced to identify or record it; it would be inap-
propriate not to do so; it would be unethical not to do so; 
there is a great opportunity that this indicator will benefit the 
patient; the magnitude of the expected benefit is not small. 
Each indicator was evaluated from 1 to 9, where 1 means 
that the procedure is clearly not necessary and 9 means that 
the procedure is clearly necessary. After the opportunity and 
necessity assessment process, a virtual meeting was held to 
discuss the indicators with borderline ratings. During this 
meeting, each panelist had the opportunity to present their 
perspective, and after hearing all viewpoints, a final rating 
was assigned by re-evaluating each indicator and providing 
a definitive numerical value.

Each QI was classified based on its phase of the hospitali-
zation cycle as presurgical, trans-operative, post-surgical, or 
perioperative. They were also classified based on whether 
they corresponded to infrastructure, organization, or results.

Results

After the systematic review, 44 indicators (Table 3) were 
analyzed by the panelists. After being rated for opportu-
nity, 8 indicators were eliminated for not meeting the arith-
metic mean greater than 7, after which 3 indicators were 
eliminated in the necessity evaluation. Following the virtual 

opportunity assessment meeting, the 4-h indicator in the 
emergency department was modified to 8 h by unanimous 
vote to better align with the Mexican healthcare system. 
This adjustment reflects the panel’s consensus on adapting 
the indicator to the practical realities and specific demands 
of local healthcare facilities. After consensus, a list of 33 
final indicators was obtained (Table 4). As a final part of the 
project, operational definitions were established, as well as 
numerators and denominators for future adoption (Table 5), 
which were accepted by consensus.

Discussion

To the best of the authors’ knowledge, this is the first mul-
tidisciplinary proposal that unites the leading scientific and 
academic societies across the specialties involved in hip 
fracture care. Additionally, this proposal provides a frame-
work for continuous improvement, with regular reviews and 
adaptations to facilitate its implementation and enhance out-
comes in hip fracture care.

The process of adopting indicators from the leading coun-
tries in the generation of quality proposals in hip fracture, 
and the adaptation in the operational definitions for Mexico, 
promotes homogeneity in the criteria of good practices. It 
should be noted that the evaluation of opportunity and neces-
sity, which are part of the RAND/UCLA consensus method-
ology, allowed us to analyze the importance and impact of 
including each QI in the proposal for our country.

In contrast with other international proposals [10, 12, 
13, 18], the number of indicators derived from the consen-
sus process was quite large. In Mexico, this high number 
of indicators could be seen as a limitation, as it may com-
plicate implementation in hospitals with heavy workloads. 
However, it is important to emphasize that this represents an 
initial proposal in an ongoing process, which will eventually 
lead to the selection of the most essential indicators. We con-
sidered other limitations such as the potential variability in 
resources across different healthcare institutions in Mexico. 
Additionally, the challenges of adapting international QIs to 
the Mexican context could be further explored.

The authors aimed to maintain a balanced number of indi-
cators across the preoperative, intraoperative, and postopera-
tive phases. This process represents the first step in refin-
ing the selection of indicators based on expert consensus. 
Each institution or medical group will then be responsible 
for implementing the indicators that best align with their 
available resources.

This first proposal raises awareness about the need for 
public policies that contribute to the process of continuous 
improvement and epidemiological surveillance, both in the 
public and private sectors of our health system. It will also 
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Table 3   Indicators with AIRE

Indicator name AIR (% average) Chance Need

1 Imaging options for suspected occult fracture 60 7 7
2 Early surgery < 24 h 87.5 7.5 -
3 Early surgery < 36 h 87.5 7.5 -
4 Early surgery < 48 h 92.5 9 9
5 Less than 4 h in the emergency room 52.5 5.5 -

Less than 8 h in the emergency room 8 8
6 Auxiliary diagnostic tests from the emergency room 56.25 9 8
7 Pre-surgical solids fasting of no more than 10 h 53.75 6.5 -
8 Pre-surgical fasting of no more than 4 h 53.75 7 8
9 Antimicrobial prophylactic 65 8.5 8
10 Type of surgery according to NICE guidelines 76.25 7.5 8
11 Nutritional assessment 65 8.5 9
12 Early mobilization out of bed in the post-surgical 86.25 9 9
13 Return to original home in 120 days 56.25 6.5 -
14 Risk of falls 66.25 9 9
15 Post-surgical physiotherapy 68.75 9 9
16 Occupational therapy on the 3rd day 52.5 6.5 -
17 Planning discharge with 48 h of anticipation 52.5 7.5 7
18 Bone health approach 73.75 9 9
19 Calcium supplementation at discharge 70 9 8
20 Vitamin D supplementation at discharge 70 9 8
21 Independent mobility 30 days after hospital discharge 65 8.5 8
22 Limitation of post-surgical transfusion 72.5 7 7
23 Partial loading the day after surgery 93.75 7 7
24 Orthogeriatric Assessment 93.75 9 9
25 Multimodal analgesia from the emergency room 53.75 8 8
26 Cognition screening 63.75 8 8
27 Risk of pressure ulcers or their development during hospitalization 77.5 9 9
28 Avoid routine urinary catheter 55 7 7
29 Pharmacological thromboprophylaxis 90 9 9
30 Multidisciplinary joint management 71.25 9 9
31 Screening and management of delirium 61.25 9 9
32 Mortality (in-hospital, 30 days, 90 days) 60 8.5 9
33 Time between fracture and emergency room 51.25 7.5 7
34 Total operation time 57.5 6 7
35 Time between fracture and rehabilitation 65 8 7
36 Echocardiogram or cardiological evaluation in cases of: acute heart failure, 

angina, new-onset arrhythmias, severe valvular disease, new-onset murmurs
50 7.5 -

37 Regional anesthesia preference 53.75 7.5 8
38 Diagnosis of pre-fracture gait 52.5 8 7
39 Participation in national hip fracture registry 65 8 7
40 Anticoagulation reversal protocol 51.25 7 -
41 Complications management protocol 50 8.5 8
42 Percentage of institutionalization 50 5.5 -
43 Measurement of quality of life 50 8 9
44 Number of hospital readmissions 50 8 8
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likely drive the development of national indicators based 
on epidemiological data.

The process indicators that obtained the highest rating 
in the necessity evaluation, and the authors considered to 
be the essentials in Mexican hospitals are surgery before 
48 h, mobilization and loading the day after surgery, 
orthogeriatric co-management, nutritional assessment, 
fall prevention strategies, delirium detection and treat-
ment strategies, pressure ulcers prevention, secondary 
fracture prevention upon discharge from the hospital, and 
pharmacological thromboprophylaxis. Although from a 
methodological point of view, these indicators are just as 

relevant as the rest, it is considered that they would be the 
most feasible to be used in the first phase.

The indicators of the pre-surgical phase are aimed at 
optimizing time and promoting early surgery. The RAND/
UCLA consensus allowed us to identify that some of 
the indicators found in the literature, despite having an 
evidence-based profile that favors better results, are not 
timely or necessary for the Mexican health care system. 
For example, a stay of less than 4 h in the emergency room 
and surgery in less than 24 h; therefore, the consensus 
chose a stay of 8 h or less in the emergency room and a 
surgical delay of less than 48 h.

Table 4   Final indicators Indicator name Type
Process (P) 
Structure (E)
Results (R)

Phase of the 
orthogeriatric 
cycle

1 Imaging options for suspected occult fracture P, E Pre-surgical
2 Early surgery < 48 h P Pre-surgical
3 Less than 8 h in the emergency room E Pre-surgical
4 Auxiliary diagnostic tests from the emergency room P, E Pre-surgical
5 Pre-surgical fasting of no more than 4 h P Pre-surgical
6 Antimicrobial prophylactic P Pre-surgical
7 Type of surgery according to NICE guidelines E Trans-surgical
8 Nutritional assessment P Trans-surgical
9 Early mobilization out of bed after surgery P Post-surgical
10 Risk of falls P Post-surgical
11 Post-operative physical rehabilitation E Post-surgical
12 Bone health approach P Post-surgical
13 Calcium supplementation at discharge P Post-surgical
14 Vitamin D supplementation at discharge P Post-surgical
15 Independent mobility 30 days after hospital discharge R Post-surgical
16 Limitation of post-operative transfusion P Post-surgical
17 Partial loading the day after surgery P Post-surgical
18 Orthogeriatric assessment E Perioperative
19 Multimodal analgesia from the emergency room P Perioperative
20 Cognition screening P Perioperative
21 Risk of pressure ulcers or their development during 

hospitalization
P Perioperative

22 Avoid routine urinary catheter P Perioperative
23 Pharmacological thromboprophylaxis P Perioperative
24 Multidisciplinary joint management P, E Perioperative
25 Screening and management of delirium P Perioperative
26 Mortality (in-hospital, 30 days, 90 days) R Post-surgical
27 Total operation time P Trans-surgical
28 Regional anesthesia preference P Perioperative
29 Diagnosis of pre-fracture gait status P Perioperative
30 Participation in national hip fracture registry P, E Perioperative
31 Complications management protocol R Perioperative
32 Measurement of quality of life R Perioperative
33 Number of hospital readmissions R Post-surgical
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Altogether, the indicators that favor the formation of mul-
tidisciplinary teams include orthogeriatric assessment, the 
inclusion of the anesthesiologist in the process including 
multimodal pain management from the emergency room 
[19], as well as early physical rehabilitation [20]. This sce-
nario is being implemented with a greater tendency in vari-
ous countries; however, in Mexico, there are still few medi-
cal units with multi- or interdisciplinary teams formed with 
these characteristics.

Finally, operational definitions were generated for imple-
mentation, as well as well-established numerators and 
denominators to be measured as indicators. This favors its 
inclusion in a potential regional or national registry, as has 
been done in the UK National Hip Fracture Database [21] 
or the Spanish Registry of Hip Fractures [22]. With infor-
mation from regional or national registries, the operational 
definitions could be reviewed and adapted to what is con-
sidered necessary by the multidisciplinary consensus. The 
authors are aware that the generation of indicators entails a 
different and complex process, with strict methodological 
rigor and obtained based on local data. However, since this 
information was not available in Mexico, it was decided to 
adapt indicators developed in other countries.

This work presents new information at the national level 
and might be the first step to promote future projects of 
continuous improvement in the care of patients with hip 
fractures in our country, with a multidisciplinary and com-
prehensive vision.

To the best of our knowledge, this is the first Mexican 
project that brings together a group of experts represent-
ing medical societies from various specialties of importance 
in the care of patients with hip fragility fractures, with the 
aim of proposing QIs that are relevant for the national real-
ity. These efforts have been carried out in other countries, 
in which it was possible to establish goals and standards 
for their implementation in hospitals that care for patients 
with hip fractures, favoring not only adherence to the indi-
cators themselves, but also the formation of orthogeriatric 
and multidisciplinary joint co-management. Likewise, it has 
been possible to improve the functional prognosis of these 
patients and reduce the incidence of complications [13].

The successful dissemination and adoption of the pro-
posed quality indicators will require a coordinated strategy 
involving academic institutions, professional medical soci-
eties, and healthcare authorities. Educational campaigns, 
workshops, and integration into clinical guidelines, if pos-
sible, will be essential to promote awareness and facilitate 
uptake among healthcare providers. Pilot implementations in 
diverse healthcare settings will help assess the feasibility and 
practicality of the indicators, allowing for the identification 
of barriers and enablers in real-world contexts. Addition-
ally, establishing mechanisms for continuous monitoring and 
feedback will be vital to evaluate performance, guide quality 

improvement initiatives, and inform necessary updates. Peri-
odic reevaluation of the indicators will ensure their con-
tinued relevance, adaptability to emerging evidence, and 
alignment with the evolving needs of the Mexican healthcare 
system.

Conclusions

This consensus proposal of QIs for the care of patients with 
fragility hip fracture represents the first multidisciplinary 
initiative in Mexico focused on an important public health 
problem and promotes continuous improvement in compre-
hensive care.

The 33 indicators selected by a panel of interdisciplinary 
experts have the potential to improve care outcomes, reduce 
costs, and standardize the quality of health care provided to 
patients with hip fragility fracture.

These indicators can also contribute to the promotion of 
projects, such as regional, national, or institutional regis-
tries of fragility hip fractures, which allow identifying areas 
of opportunity to improve the quality of comprehensive 
medical care. It is essential to recognize that the continuous 
application and constant assessment of these indicators are 
crucial aspects for their refinement, both at a conceptual 
and operational level. The recurring evaluation will reflect 
the maturity of the orthogeriatric teams in Mexico and will 
guarantee the relevance and effectiveness of the indicators 
over time.

Supplementary Information  The online version contains supplemen-
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