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ABSTRACT
Objective: To assess the suitability and usability of a patient education booklet on fall prevention exercises for older 
lower limb prosthesis (LLP) users.
Materials and Methods: A descriptive study was conducted from February 2024 to March 2025. A fall prevention 
exercise booklet was developed based on literature and clinical guidelines. The booklet covered the following domains: 
falls and fall prevention in older adults, benefits of exercises, exercise principles and precautions, and exercise 
descriptions. Healthcare professionals who care for LLP users assessed the educational booklet’s suitability using 
the Suitability Assessment of Material (SAM) tool. Based on their feedback, the font size was increased from 12 to 
14 points. Thereafter, older LLP users (over 60) assessed the educational booklet’s usability using the Consumer 
Information Rating Form (CIRF).
Results: Suitability was assessed by 43 evaluators (30 prosthetists, six physical therapists, four nurses and three 
rehabilitation physicians). The median (IQR) SAM score was 88.1 (81.0; 95.2). Usability was assessed by 69 participants. 
The median (IQR) CIRF score was 86.9 (80.8; 90.9).
Conclusion: The results of the suitability and usability assessments indicate that the developed fall prevention 
exercise booklet is appropriate for educating older LLP users. The booklet provides a practical tool that enables LLP 
users to perform exercises safely at home and review educational content at their own pace.

Keywords: Fall prevention education; fall prevention exercise; older adult; amputee; prosthesis (Siriraj Med J 
2026;78(2):87-95)

INTRODUCTION
	 The majority of falls among older adults result from 
a combination of age-related and disease-related factors, 
along with their interaction with the social and physical 
environment.1 In 2003, about 20% of older adults living
in urban areas of Thailand experienced a fall.2 Falls are 
the most common cause of injury3 among older adults 
and the sixth leading cause of death in this population.4 

Falls are also common among adults with lower limb 
amputation (LLA).5 More than half of community-dwelling 
adults with an LLA experience at least one fall a year, 
and about one-third have multiple falls after completing 
rehabilitation.6 Of these falls, 40-60% result in injuries 
such as fractures,7 brain injury,8 or stump injury,9 often 
requiring a hospital stay. Approximately 13% of individuals 
with transfemoral amputation have fallen while wearing 
a prosthesis and required hospitalization.10 The average 
six-month direct medical cost of fall-related hospitalization 
in individuals with transfemoral amputation is estimated 
at US$25,652, while emergency department visits cost 
about US$18,091.10

	 Fall prevention training has been shown to reduce 
falls and improve balance confidence in adults with an 
LLA.11 Most previous studies on fall prevention education 
for people with LLA have adopted programs designed for 
older adults.12 However, no studies to date have confirmed 
the effectiveness of these programs in reducing fall risk 
among older lower limb prosthesis (LLP) users. 

	 In general, written materials are preferred when 
developing health educational material13, as they can 
be reread when needed, which is especially useful for 
older adults who may experience cognitive difficulties. 
Older adults favor written materials that begin with a 
concise summary of relevant risk information, which 
helps capture attention and allows them to focus on 
information that is of priority.14 Furthermore, older adults 
prefer materials specifically tailored to their needs.14

	 The personalized OTAGO exercise program has 
been shown to decrease fall rates from 80% to 27% among 
older patients at a Geriatric Rehabilitation Clinic.15 The 
OTAGO exercise booklet tailored for older LLP users, 
a population at heightened risk of falls, may improve 
engagement, safety, and overall program effectiveness. 
Before using the booklet in patient education, it is important 
to validate the written content to ensure alignment with 
the intended educational objectives16 and to confirm 
that the booklet is understandable to most individuals. 
Therefore, the objective of this study was to assess the 
suitability and usability of a patient education booklet 
on fall prevention exercises specifically developed for 
older LLP users. 

MATERIALS AND METHODS
	 This descriptive study was approved by the Institutional 
Review Board of the Faculty of Medicine Siriraj Hospital, 
Mahidol University (COA no. Si 076/2024).
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Booklet development
	 Based on the WHO Falls Prevention Model for 
Active Ageing, fall prevention material was developed for 
LLP users.17 The model consists of three steps: increasing 
awareness through education, building capability through 
assessment, and providing training.17 In this study, we 
focused on two components: increasing awareness and 
training.
	 Information on the importance of fall prevention 
was taken from posters developed by the Department of 
Disease Control, Ministry of Public Health, Thailand.18 

The exercise component was based on the OTAGO 
exercise program, which has been shown to have a positive 
effect on reducing fall rates among older adults over 
a period of one year (incidence rate ratio = 0.68, 95% 
CI: 0.56; 0.79).19 The developed booklet includes 16 
exercises — five strength and 11 balance exercises. The 
exercises were translated by researchers from English 
to Thai. An English linguist verified the accuracy of the 
translation, while a Thai linguist evaluated readability 
and comprehension. Based on their feedback, the Thai 
text was refined for clarity and accessibility. Illustrations 
were adapted to depict an older LLP user as the model. 
The final booklet was printed in color, using a standard 
A5 format (14.8 x 21.0 cm). (See additional material).

Suitability assessment
Participants
	 Healthcare professionals assessed the suitability of 
the booklet. They were included if they were a prosthetist, 
physical therapist, rehabilitation nurse, rehabilitation 
physician or geriatric medicine physician and had 
published work related to LLP care, elderly care, falls, 
or fall prevention.
	 Data were collected from February to July 2024. 
Healthcare professionals were recruited using the snowball 
sampling technique, starting with a small number of 
initial contacts who met the inclusion criteria.20 The 
researcher first contacted the head officers of each involved 
profession at the Faculty of Medicine Siriraj Hospital 
to suggest professionals who met inclusion criteria. 
These professionals subsequently referred additional 
potential participants.20 The researchers mailed hard 
copies of participant information sheet, consent form, 
booklet, Suitability Assessment of Materials (SAM), 
and forms to suggest other potential participants to the 
professionals. The booklet was provided to participants 
in hard copy so the participants could examine the 
book’s size, color, and quality. Healthcare professionals 
who agreed to participate in the study provided written 
informed consent, evaluated the booklet, and sent it 
back to the researcher. Based on a previous study, it 

was estimated that a sample of 45 professionals would 
be adequate for assessing suitability.21

Measures
	 The fall prevention exercise booklet was assessed using 
the SAM tool. SAM consists of 22 items categorized into 
six domains: content, literacy demand, graphics, layout 
and typography, learning stimulation and motivation, 
and cultural appropriateness.22 The item related to 
interaction was excluded as it was not applicable to 
exercise materials for older LLP users. Each item was 
rated, 0 indicating unsuitable, 1 indicating adequate, and 
2 indicating superior suitability.22 The overall suitability 
score was calculated as a percentage of the maximum 
score; (Sum of the item ratings/ 21*2) * 100. For cases 
with missing data, the formula was (Sum of the valid 
item ratings/ n valid answers*2) * 100. Scores of 70–100% 
indicated superior materials, 40–69% adequate material, 
and 0–39% unsuitable material.22

	 Before conducting the usability assessment among 
older LLP users, minor revisions were made based on 
the professionals’ feedback, including increasing the 
font size from 12 to 14.

Usability assessment
Participants
	 Older LLP users evaluated the usability of the booklet. 
Inclusion criteria were: age of at least 60 years, use of a 
prosthesis for more than one year, ability to walk every 
day with a prosthesis either with or without a gait aid 
for at least eight hours a day23 without pain, and ability 
to speak and read Thai. Exclusion criteria included: 
cognitive impairment or a history of severe depression 
or other mental disorders. Cognitive impairment was 
screened using the Montreal Cognitive Assessment 
(MoCA); participants scoring below 26 were excluded.24

	 Data were collected from November 2024 to March 
2025. Potential participants contacted the researcher after 
viewing invitation posters at the Sirindhorn School of 
Prosthetics and Orthotics. The researcher provided an 
information sheet and explained the study’s purpose and 
procedures to the participants. Participants who agreed 
to participate in the study provided written informed 
consent. Convenience sampling was applied. The sample 
size was calculated with nQuery Advisor software using 
the formula for confidence intervals for proportions with 
normal approximation, assuming an expected proportion 
of 80% and standard error of 8%. With power set at 80% 
and the significance level at 0.05, the required sample 
size was 62 participants. Allowing for a 10% dropout 
rate, the target sample size was 69 LLP users.
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Measures
	 Participant characteristics were recorded, including 
age, gender, underlying diseases, medication use, cause 
and level of amputation, and level of education. After that, 
participants read the fall prevention exercise booklet and 
assessed its usability using the Consumer Information 
Rating Form (CIRF). The CIRF was developed and validated 
to assess written medication information (WMI).25 The 
Thai version of the CIRF used in this study demonstrated 
acceptable construct validity through principal component 
analysis, known-group validity, and internal consistency 
(Cronbach’s alpha = 0.904).26 The Thai CIRF includes 
four domains: comprehensibility, future use, utility, 
and design quality. The five comprehensibility items, 
rated on a 5-point Likert scale (1: very hard, to 5: very 
easy), assess how easy it is to read, understand, seek 
information, remember, and retain for future reference. 
The three future use items, also rated on a 5-point Likert 
scale (1: very unlikely to 5: very likely), assess future use 
of the information received. To assess the perceived 
usefulness and quantity of the WMI, six utility items, 
rated on a 3-point Likert scale (1: = not so useful to 3: 
very useful) and one additional question assessing the 
adequacy of the information quantity (0: too little or 
too much information, 1: right amount of information), 
were used. The seven design quality items, rated on a 
5-point Likert scale (1: low quality, 5: high quality), assess 
opinions regarding the information’s design, layout, and 
tone. The overall score was calculated as a percentage of 
the maximum score. A score of 80% or more indicated 
acceptable usability for patients.27

Data analysis
	 Descriptive statistics were used to summarize 
participant characteristics and the suitability and usability 
scores of the developed booklet. As the SAM and CIRF 
results were not normally distributed, the median and 
interquartile range (IQR) were reported. For comparison 
with studies reporting mean values, mean scores were 
also presented in the discussion section.

RESULTS
Suitability assessment of materials
	 A total of 43 healthcares participated in the study, 
including 30 prosthetists, six physical therapists, four 
nurses and three rehabilitation physicians. The median 
(IQR) SAM score was 88.1 (81.0; 95.2). Overall, 93% of 
professionals (40 of 43) gave an overall suitability score 
of 70% or higher.
	 Frequencies of item scores for each SAM domain 
are presented in Fig 1. More than half of the healthcare 

professionals rated most items as “superior”, with the 
exception of the Reading level item (superior; 40%, 
adequate; 37%, unsuitable; 16%, missing; 7%). Nine 
percent of evaluators did not rate the Typography item 
(superior; 84%, adequate; 7%, missing; 9%).

Usability assessment of material
	 In total, 69 older LLP users (median (IQR) 65 (62; 
70) years, 63 males) participated (Fig 2 and Table 1). 
	 The median (IQR) CIRF score was 86.9 (80.8; 90.9). 
In total, 77% of older LLP users (53 of 69) gave an overall 
usability score of 80% or higher. Frequencies of item 
scores for each domain are presented in Fig 3. 
	 Within the Comprehensibility domain, more than 
half of the participants rated three of the five items as 
“very easy” (Read, Understand and Keep for future 
use). However, the Remember and Locate information 
items received lower ratings: 46% of participants rated 
the Remember item as “very hard and pretty hard” and 
41% rated the Locate information item as “very hard 
and pretty hard.”
	 Within the Future use, the Data quantity and the 
Design quality domain, more than half of the participants 
rated all items as “very likely”, “right amount”, and “very 
high”, respectively.
	 In the Data utility domain, over half of the participants 
rated four of the six items (Storage, Precautions, Directions, 
and Benefits) as “very useful”. Adverse effects and the 
Contraindications items were rated “not so useful.” by 
14% and 12% of participants, respectively.

DISCUSSION
	 This study evaluated the suitability and usability of 
a fall prevention exercise booklet for older LLP users. 
The findings support its use in clinical settings, with 
over 90% of healthcare professionals rating the booklet’s 
suitability at 70% or higher. The mean SAM scores across 
the six domains was 87.4%, which is comparable to the 
86.8% SAM score reported in a Spanish study evaluating 
an educational booklet promoting healthy lifestyles in 
sedentary adults with cardiometabolic risk factors. 28

	 More than half of the healthcare professionals rated 
most SAM items as “superior”, except for the Reading level 
item. A possible explanation is the lack of standardized 
tools to assess reading grade levels in Thai. While such 
tools are well-established for English, they may not be 
directly applicable to Thai, a syllabic-alphabetic language.29 
Unlike English, Thai lacks word segmentation, capital 
letters, sentence endings or explicit word boundary 
delimiters.30 The meaning of a Thai word can vary 
depending on the context, functioning as a full sentence 

Sakulkosol et al.



Volume 78, No.2: 2026 Siriraj Medical Journalhttps://he02.tci-thaijo.org/index.php/sirirajmedj/index 91

Original Article SMJ

Fig 1. Frequencies of item scores across each domain of the Suitability Assessment of Materials tool (n=43).

Fig 2.  Flow diagram summarizing participant recruitment.
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TABLE 1. Participant characteristics in the usability assessment (n=69).

Characteristic	 Median	 IQR

Age (years)	 65	 62; 70

	 n	 %

Gender		

     Male	 63	 91%

Level of amputation		

     TF	 16	 23%

     KD	 3	 4%

     TT	 48	 70%

     AD	 2	 3%

Cause of amputation*		

     Accident	 62	 90%

     Diabetes	 3	 4%

     Tumor	 2	 3%

     Congenital	 1	 1%

     Snake bite	 1	 1%

Education		

     Primary	 36	 52%

     Secondary 	 18	 26%

     College	 4	 6%

     Bachelor	 9	 13%

     Master	 2	 3%

* The sum of percentages isn’t equal to 100 because of rounding. 
Abbreviations: IQR = interquartile range, TF = transfemoral, KD = knee disarticulation, TT = transtibial, AD = ankle disarticulation

or compound noun.30 Developing suitable educational 
material for individuals with lower limb amputation is 
particularly challenging since 44% reportedly did not 
complete high school.31 In our study 52% of participants 
had completed only primary education. Healthcare 
professionals must therefore recognize the importance 
of tailoring education material to the reading ability of 
users with low health literacy to enhance comprehension 
and health outcomes.32 Another possible explanation for 
the lower scores on the Reading level item is that many 
healthcare professionals who treat LLP users may not 
have specific training in educational material design or 
in assessing the readability of texts. Moreover, the SAM 
criteria may not align well with the structure of the Thai 
education system, which consists of pre-primary (ages 
3-5), primary (6 years), lower secondary (3 years), and 
upper secondary (3 years) levels.

	 Similarly, 9% of evaluators did not rate the Typography 
item (superior; 84%, adequate; 7%, missing; 9%). The 
SAM criteria for typography, such as “no all caps for long 
headers or running text” and “uppercase and lowercase 
serif or sans serif” do not apply directly to Thai script. 
A study from Saudi Arabia evaluating health education 
brochures reported similar issues when using the SAM.33

	 Initially, we printed the developed booklet using a 
12-point font size, following design guidelines for written 
patient education materials.34 However, one-third of the 
suitability evaluators provided open-ended feedback, 
suggesting that font size was too small. In response, 
we increased the font size to 14 points, consistent with 
recommendations from a recent scoping review advising 
that patient education materials use a minimum font 
size of 14 points.14 
	 In this study, the target population of older LLP 
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Fig 3.  Frequencies of item scores across each domain of the Consumer Information Rating Form.

users evaluated the usability of the developed booklet, 
allowing for authentic feedback from actual end users 
regarding its clarity and usefulness. Overall, 77% of 
older LLP users rated the booklet with a usability score 
of 80% or higher, indicating that it is suitable for use 
among older LLP users. The mean CIRF scores across 
the four domains was 85.7%, which closely aligns with 
findings from a previous study assessing a pictographic 
action plan for individuals with low literacy and adrenal 
insufficiency (85.2%).35

	 In the Comprehensibility domain, more than half 
of the participants rated the booklet as “very easy” to 
read and understand, and they would keep it for future 
use. But about 65% reported difficulty locating specific 
information and 74% reported difficulty remembering 
information. These difficulties likely reflect characteristics 
of the study sample. More than half of the participants 
had only primary-level education, which may affect 
their ability to navigate written materials and retain 
new information. Additionally, many participants were 

not accustomed to receiving written instructions for 
home exercises, which could contribute to challenges 
in retrieving information. Cognitive decline and lower 
education levels have been associated with reduced 
recall36,37 and information-seeking ability among older 
adults.38 Therefore, a prior study recommended that 
healthcare professionals should review the booklet together 
with patients and provide verbal reinforcement when 
introducing the exercise.21 Structured follow-up sessions 
may further support older LLP users who experience 
difficulty remembering instructions over time. 
	 In the data quantity domain, older LLP users rated the 
adverse effects and contraindications items as providing 
“too little” information. These ratings may affect the 
overall rating of the utility domain. When older LLP 
users experience that little information was available, 
they may rate these items as “not so useful”. 
	 The findings underscore the importance of 
tailored educational materials for older LLP users, a 
population at particularly high risk for falls. The developed 
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booklet demonstrates promise as a practical tool for 
promoting fall prevention when used alongside clinical 
guidance. Additionally, the strong alignment between 
professional and older LLP users’ usability evaluations 
supports its broader implementation in rehabilitation 
care settings.
	 Some limitations of this study must be noted. 
Although the study aimed to include five different 
categories of healthcare professionals, only four were 
ultimately represented. The absence of a geriatric 
physician is unlikely to have substantially influenced 
the suitability assessments much because the included 
rehabilitation physicians had extensive experience in 
caring for older LLP users. The booklet was designed 
specifically for older LLP users, with an age cut-off of 
60 years, consistent with the definition of older adults 
by the Thai Ministry of Social Development and Human 
Security.39 However, definitions of elderly individuals 
vary across contexts and may reflect chronological age, 
or declines in social roles, and or decline in functional 
capacities.40 Given the heterogeneous nature of aging, 
where the degree and onset of age-related decline varies 
among individuals, our chosen age threshold may limit 
the generalizability of findings to the broader population 
of older LLP users. Furthermore, most participants were 
male with a transtibial amputation with a traumatic cause, 
which is consistent with findings from previous studies 
conducted in Thailand.41 Therefore, while the sample 
may not be representative for the global population of 
LLP users it is representative for lower limb amputees 
in Thailand.42

	 Future research should assess the memory retention 
and comprehension of the educational content after they 
have read the fall prevention educational booklet to make 
sure the content is understandable and memorable. In 
addition, future research should evaluate the effectiveness 
of the fall prevention educational booklet in reducing fall 
incidence among older LLP users in real-world settings. 

CONCLUSION
	 This study developed and evaluated the suitability 
and usability of a Thai-language fall prevention exercise 
booklet for older LLP users. The booklet is appropriate 
for educating older LLP users and provides flexibility 
to review the educational content at their own pace and 
convenience.
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