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person or entity or to perform any duty owed by any person or entity to another person or entity. The information in this document is directed 
to those who have the appropriate degree of experience to use and apply its contents, and CSA Group accepts no responsibility whatsoever 
arising in any way from any and all use of or reliance on the information contained in this document.

CSA Group is a private not-for-profit company that publishes voluntary standards and related documents. CSA Group has no power, nor does it 
undertake, to enforce compliance with the contents of the standards or other documents it publishes.

Intellectual property rights and ownership
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licensee, of all works contained herein that are protected by copyright, all trade-marks (except as otherwise noted to the contrary), and all 
inventions and trade secrets that may be contained in this document, whether or not such inventions and trade secrets are protected by 
patents and applications for patents. Without limitation, the unauthorized use, modification, copying, or disclosure of this document may 
violate laws that protect CSA Group’s and/or others’ intellectual property and may give rise to a right in CSA Group and/or others to seek legal 
redress for such use, modification, copying, or disclosure. To the extent permitted by licence or by law, CSA Group reserves all intellectual 
property rights in this document.

Patent rights
Attention is drawn to the possibility that some of the elements of this standard may be the subject of patent rights. CSA Group shall not be 
held responsible for identifying any or all such patent rights. Users of this standard are expressly advised that determination of the validity of 
any such patent rights is entirely their own responsibility.

Authorized use of this document
This document is being provided by CSA Group for informational and non-commercial use only. The user of this document is authorized to do 
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If this document is in electronic form:
• load this document onto a computer for the sole purpose of reviewing it;
• search and browse this document; and
• print this document if it is in PDF format.

Limited copies of this document in print or paper form may be distributed only to persons who are authorized by CSA Group to have such 
copies, and only if this Legal Notice appears on each such copy.
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• alter this document in any way or remove this Legal Notice from the attached standard;
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Canadian Standards Association (operating as “CSA Group”), under 
whose auspices this National Standard has been produced, was 
chartered in 1919 and accredited by the Standards Council of 
Canada to the National Standards system in 1973. It is a not-for- 
profit, nonstatutory, voluntary membership association engaged in 
standards development and certification activities.

CSA Group standards reflect a national consensus of producers and 
users — including manufacturers, consumers, retailers, unions and 
professional organizations, and governmental agencies. The 
standards are used widely by industry and commerce and often 
adopted by municipal, provincial, and federal governments in their 
regulations, particularly in the fields of health, safety, building and 
construction, and the environment.

Individuals, companies, and associations across Canada indicate 
their support for CSA Group’s standards development by 
volunteering their time and skills to Committee work and supporting 
CSA Group’s objectives through sustaining memberships. The more 
than 7000 committee volunteers and the 2000 sustaining 
memberships together form CSA Group’s total membership from 
which its Directors are chosen. Sustaining memberships represent a 
major source of income for CSA Group’s standards development 
activities.

CSA Group offers certification and testing services in support of and 
as an extension to its standards development activities. To ensure 
the integrity of its certification process, CSA Group regularly and 
continually audits and inspects products that bear the  
CSA Group Mark.

In addition to its head office and laboratory complex in Toronto, CSA 
Group has regional branch offices in major centres across Canada 
and inspection and testing agencies in eight countries. Since 1919, 
CSA Group has developed the necessary expertise to meet its 
corporate mission: CSA Group is an independent service 
organization whose mission is to provide an open and effective 
forum for activities facilitating the exchange of goods and services 
through the use of standards, certification and related services to 
meet national and international needs.

For further information on CSA Group services, write to 
CSA Group 
178 Rexdale Boulevard 
Toronto, Ontario, M9W 1R3 
Canada

A National Standard of Canada is a standard developed by a 
Standards Council of Canada (SCC) accredited Standards 
Development Organization, in compliance with requirements and 
guidance set out by SCC. More information on National Standards of 
Canada can be found at www.scc.ca.  

SCC is a Crown corporation within the portfolio of Innovation, 
Science and Economic Development (ISED) Canada. With the goal of 
enhancing Canada's economic competitiveness and social well- 
being, SCC leads and facilitates the development and use of national 
and international standards. SCC also coordinates Canadian 
participation in standards development, and identifies strategies to 
advance Canadian standardization efforts.  

Accreditation services are provided by SCC to various customers, 
including product certifiers, testing laboratories, and standards 
development organizations. A list of SCC programs and accredited 
bodies is publicly available at www.scc.ca.

Standards Council of Canada 
600-55 Metcalfe Street 
Ottawa, Ontario, K1P 6L5 
Canada

Cette Norme Nationale du Canada n’est disponible qu’en anglais.

Although the intended primary application of this Standard is stated in its Scope, it is important to note that it remains the responsibility of 
the users to judge its suitability for their particular purpose. 

®A trademark of the Canadian Standards Association, operating as “CSA Group”
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Preface 
This is the first edition of CSA Z325, Hip protectors. It supersedes CSA Express Document EXP08 
published in 2017.

This Standard was prepared by the Technical Committee on Hip Protectors, under the jurisdiction of the 
Strategic Steering Committee on Health Care Technology & Systems, and has been formally approved by 
the Technical Committee.

This Standard has been developed in compliance with Standards Council of Canada requirements for 
National Standards of Canada. It has been published as a National Standard of Canada by CSA Group.
Notes: 
1) Use of the singular does not exclude the plural (and vice versa) when the sense allows.
2) Although the intended primary application of this Standard is stated in its Scope, it is important to note that it 

remains the responsibility of the users of the Standard to judge its suitability for their particular purpose.
3) This Standard was developed by consensus, which is defined by CSA Policy governing standardization — Code 

of good practice for standardization as “substantial agreement. Consensus implies much more than a simple 
majority, but not necessarily unanimity”. It is consistent with this definition that a member may be included in 
the Technical Committee list and yet not be in full agreement with all clauses of this Standard.

4) To submit a request for interpretation of this Standard, please send the following information to 
inquiries@csagroup.org and include “Request for interpretation” in the subject line: 
a) define the problem, making reference to the specific clause, and, where appropriate, include an 

illustrative sketch;
b) provide an explanation of circumstances surrounding the actual field condition; and
c) where possible, phrase the request in such a way that a specific “yes” or “no” answer will address the 

issue.
Committee interpretations are processed in accordance with the CSA Directives and guidelines governing 
standardization and are available on the Current Standards Activities page at standardsactivities.csa.ca.

5) This Standard is subject to review within five years from the date of publication. Suggestions for its 
improvement will be referred to the appropriate committee. To submit a proposal for change, please send the 
following information to inquiries@csagroup.org and include “Proposal for change” in the subject line: 
a) Standard designation (number);
b) relevant clause, table, and/or figure number;
c) wording of the proposed change; and
d) rationale for the change.
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CSA Z325:20
Hip protectors

0 Introduction

0.1 General
Wearable hip protectors are used to reduce the risk of hip fracture in the event of a fall. They use a 
variety of techniques to achieve this objective, but they generally rely on the following two elements:
a) an impact protector; and
b) a delivery system, such as a garment, which is intended to hold the protector in the correct 

position.

Most hip protectors are designed to provide protection in the event of multiple falls, although some 
might be intended to provide protection for a single fall and then be replaced.

This Standard addresses the need for a test method to measure the protective value of hip protectors in 
the laboratory setting. It reviews practical issues related to the use of hip protectors and describes a 
test method for measuring the reduction in force applied to the bone provided by hip protectors during 
a simulated fall. The recommended test method is based on a previous consensus statement on 
recommended approaches to biomechanical testing of hip protectors.

0.2 Purpose of hip protectors
Hip fractures, or fractures of the proximal femur, are a serious and common consequence of falls in 
older adults. In Canada alone, there are over 28,000 hip fractures annually, and associated medical 
treatment costs of over $1 billion. The average age of the hip fracture patient is 82. Over 25% of 
individuals will die within one year after the fracture.

Hip protectors act to reduce the force applied to the proximal femur during a fall on the hip, and the 
corresponding risk for hip fracture. About 95% of hip fractures are due to impact of the body during a 
fall and approximately 20 – 30% of older adults fall every year. Impact on the lateral aspect of the pelvis 
during the fall increases the risk for hip fracture by 30-fold. Accordingly, most hip protectors are 
designed to cover the lateral aspect of the pelvis in the vicinity of the greater trochanter. Hip protectors 
reduce the force to the bone by absorbing energy and/or shunting force into areas adjacent to the 
proximal femur. It is important to understand that the purpose of hip protectors is not to reduce the risk 
of falling but rather to reduce the risk of hip fracture in the event of a fall.

0.3 Target populations for hip protectors
Hip protectors can be worn by anyone at risk for falls and hip fracture, with the aim of enhancing safe 
mobility. The risk factors for fall-related hip fractures are multi-dimensional, and older adults often have 
multiple coexisting risk factors, which include orthopaedic conditions such as osteoporosis, use of 
psychoactive medications, muscle weakness, stroke, Parkinson’s disease, cardiovascular disease, 
impaired vision, vestibular problems, sensory loss secondary to diabetes, and cognitive impairment. 
Individuals with a previous fragility fracture, such as a fracture of the wrist or spine, are at higher risk 
for hip fracture. Hip protectors can also be of benefit to individuals who are at high risk for falls due to 
declines in mobility and balance. Over one-third of older adults (over age 65) living in the community 
and about 60% of individuals in long-term care will fall at least once per year.
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Clinical trials have shown that specific types of hip protectors reduce the risk for hip fracture by up to 
80% if worn at the time of a fall. However, an essential determinant of effectiveness is the willingness 
and ability of the target population to wear hip protectors. User compliance can be influenced by 
factors such as style, comfort, availability, and commitment among care providers to facilitate use.

There is considerable evidence of the public health benefits of hip protectors as a cost-effective 
approach to reducing hip fractures for older adults in long-term care. Many health authorities in Canada 
regard all individuals who reside in long-term care to be at risk for hip fracture, and Osteoporosis 
Canada recommends use of hip protectors for all residents of long-term care.

0.4 Need for this Standard
In order to be effective, hip protectors must provide adequate protection against hip fracture during a 
fall. There is a wide range of hip protectors on the market, and many have not undergone clinical trials. 
Biomechanical testing is an essential complement to clinical trials for evaluating the effectiveness of hip 
protectors.

A challenge in the design of hip protectors is to select parameters, such as the thickness and stiffness of 
the impact protector, to satisfy both biomechanical performance and user acceptance. Hip protectors 
should provide a meaningful reduction in impact force and risk for hip fracture during a fall. At the same 
time, a hip protector should not be so bulky or uncomfortable that it impacts user compliance. The hip 
protector should not be an obstacle for proper mobility and gait. This trade-off highlights the need for 
biomechanical testing to guide manufacturers in the design of hip protectors, and consumers in the 
selection of hip protectors. Biomechanical testing can also address the need to assess the effect on hip 
protector performance of laundering, or of repeated impacts in the case of hip protectors that are 
intended to be effective for multiple falls.

0.5 Limitations of existing standards
Existing standards are not appropriate for measuring the biomechanical performance of hip protectors. 
Standards currently exist for testing the protective value of helmets (e.g., ASTM F2220) and motorcycle 
protective clothing (EN 1621-2). However, these standards are inappropriate for testing hip protectors 
for the following reasons:
a) they do not accurately represent the relevant anatomy of the proximal femur and pelvis;
b) they do not include direct measures of the force delivered to the proximal femur, which is the site 

of hip fracture;
c) they do not simulate the impact energies of falls from standing, which cause 95% of hip fractures; 

and
d) they do not accurately simulate the effective mass and stiffness of the body during impact to the 

hip.

1 Scope

1.1 General
This Standard specifies testing and labelling requirements for hip protectors used to reduce the risk of 
hip fracture in the event of a fall.

Annex A provides a test method for measuring the effect of a hip protector in reducing the force to the 
proximal femur during a simulated fall. The test method is applicable both to hip protectors that are 
designed to withstand a single impact and be replaced, and to hip protectors that are designed to 
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