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The World Health Organization estimates that nearly twice as many people in the
developing world are in need of wheelchairs compared to other mobility aids (e.g.,
prosthetics). Wheelchairs currently being manufactured in less resourced areas are rarely
designed to withstand rural conditions with poor infrastructure, which leads to increased
rates of product failure and/or abandonment. Global recognition of the need for more
durable and efficient wheelchairs created a movement in evaluating how patients in these
settings interact with various designs. This growing body of literature focuses primarily
on the impact of wheelchair models in terms of performance and perception. Performance
measures are often defined by physiological and biomechanical testing, while user
perception outcomes are generated through feedback assessments, surveys, and
interviews. While the results from this literature suggests a preference toward tested
wheelchairs compared to locally manufactured counterparts, it is necessary to expand on
methodologies that can uncover further detail on product effectiveness. For example,
wheeled mobility is a contemporary effectiveness measure that has yet to be applied in
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less resourced settings. Additionally, it is important to continue implementing mixed
methods study designs as these approaches yield the most comprehensive information
about the relationship between performance and perception. In this series of studies, we
expand upon the existing literature on wheelchair use in the developing world utilizing
the mixed method approach and our purpose is threefold. The first study is an objective
evaluation of previous work in the field that summarizes the brief history of this research
and reveals the quality level of each respective piece of literature. In the second study,
wheeled mobility is used to test the effect of different wheelchair designs that each
feature different propulsion systems. Finally, the third study is an investigation of
perceived quality of life among wheelchair users in rural areas of the Lao PDR with the
use of semi-structured interviews. The combination of outcomes from these studies
highlight the importance of mixed methods approaches when evaluating patients’
interactions with wheelchairs and assistive technologies as a whole. This research also
serves as a reminder of the complexities associated with working in less resourced
settings, but provides a framework of strategies that can guide improvements in global
wheelchair service delivery.
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Chapter 1: Introduction
The World Health Organization (WHO) estimated that nearly one billion people,
15% of the world population, were living with a disability in 2011. The vast majority of
this population (80%) lives in developing countries (World Health Organization, 2011)
and these individuals face barriers to adequate health care, rehabilitation services, and
assistive technology. These barriers exist due to lack of economic resources, but the poor
infrastructure, which is common among these countries, also prevents adequate service
delivery and access for both clinicians and patients, respectively. While the policy and
service delivery issues highlight the inadequacies in reaching populations with
disabilities, products and services that are available to these individuals need more
attention. These methods of treatment and care are studied to learn where and how
improvements can be made to ensure outcomes are sustainable and effective.
Assistive technology is designed to give people with disabilities the opportunity
for increased independence. Whether the technology is hearing aids or robotic prostheses,
advancements in the field are improving the lives of people with disabilities every day.
Mobility devices, specifically wheelchairs, are needed throughout the developing world.
Estimates suggest that nearly 65 million people worldwide need a wheelchair, with the
majority of them living in the developing world (World Health Organization, 2008).
International governing bodies have created policies that ensure those in need are
provided adequate services and devices, but the ineffective distribution of wheelchairs
continues to occur. Articles 20 and 26 of the Convention on the Rights of Persons with
Disabilities (CRPD) are designed to protect wheelchair users and to explain that
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signatories (i.e., member countries) must provide adequate and affordable mobility aids
to all in need (World Health Organization, 2011). The CRPD aims to set a high standard
for disability services on the basis of providing adequate and affordable products.
However, the overall issue of wheelchair provision inadequacy is far more complex and
developing countries often lack the resources to provide such services. Countries
classified as developing are often highly dependent on foreign aid, which places the
responsibility in the hands of donors and international organizations to deliver adequate
and affordable wheelchairs. Although affordability is rarely an issue because of the
charitable nature of international development, the adequacy of products remains in
question. The resulting wheelchair charity model is inevitably not held to high standards
of appropriate assessment and prescription, which leads to countless wasted funds due to
the distribution of products that are never or rarely used (Mukherjee & Samanta, 2005).
The United Nations (UN) classifies the Lao People’s Democratic Republic (PDR)
as a least developed country, placing the country at an extreme disadvantage for properly
serving the disabled population. These development barriers are troubling for the Lao
PDR, as over 60% of the population live in rural areas where medical and rehabilitative
services are even more sparse than in urban areas (Lao National Census, 2005; Lao
Disabled People’s Association (LDPA), 2010). Considering the dramatic move toward
urbanization throughout East and Southeast Asia (United Nations Population Division,
2011), the Lao PDR is a relatively unique case due to its high percentage of rural
inhabitants. Statistics on the proportion of disability types throughout the country are
inconsistent, but reports suggest that the disabled population ranges between 60,0002

80,000 people (Lao National Census, 2005; LDPA, 2010), roughly 15% of the
population. The LDPA (2011) reports that while the majority of physical disabilities are
congenital, accidents are the second most leading cause for dependent wheelchair use.
Nearly 1,300 people in the Lao PDR, consisting of both new patient cases and
those due for replacements, are in need of wheelchairs each year (Sheldon, 2011). Poor
infrastructure and rugged environmental conditions throughout rural areas of the country
create mobility challenges for patients. Wheelchair designs currently distributed in the
Lao PDR are often insufficient in overcoming existing obstacles, often resulting in social
isolation and inactivity among users. The primary obstacle that wheelchair users face in
these settings is the high prevalence of unpaved roads that can become highly saturated
during the rainy season (June through October) and rough during other parts of the year.
Wheelchairs currently distributed throughout the country are available in two different
designs: tricycle and push-rim. Tricycle designs feature single-lever propulsion systems
for generating movement and bicycle handlebars for directional control, while the pushrim design is a typical hospital-style wheelchair. Tricycles are most often distributed to
patients in rural areas, because the design enables the user to travel longer distances with
less effort (Mukherjee & Samanta, 2001; 2005); however, push-rim designs can also be
found in rural areas. While tricycles make travel easier in rural conditions when
compared to push-rim designs, tricycles provide minimal postural support and extended
use can potentially lead to development of secondary conditions (e.g., spinal deformities,
muscle strain, etc.). Conversely, push-rim designs cannot perform adequately in rural
settings due to the combination of small and fragile leading castors and inefficient push3

rim propulsion. Aside from the intentions behind both designs, the manufacturing quality
in the Lao PDR is poor (Sheldon, 2010), which leads to an increased rate of product
failure and, inevitably, can leave patients without a mobility device. The combination of
these factors results in users rarely leaving their home and increases the risk of living a
predominantly sedentary and isolated life.
Research on alternative propulsion systems (i.e., methods of propulsion beyond
push-rim) has accelerated quickly over the last 15 years. Initially designed to provide
sport wheelchair users with a mechanical advantage during competition, alternative
wheelchair designs are now being utilized in developing countries to provide users with
the same advantage on rough terrain. Given the poor infrastructure often associated with
developing countries, alternative propulsion systems enable users to overcome obstacles
such as unpaved surfaces and inclines, transforming their wheelchair into an all-terrain
product. Although all-terrain wheelchairs have been shown to benefit users both
physiologically and biomechanically by improving user mechanical efficiency (i.e.,
increased mechanical power at lower physiological costs) (Mukherjee & Samanta, 2001;
van der Woude et al., 2006; Winter et al., 2010), there are many other ways to consider
the benefits to users. For example, wheeled mobility, defined as movement in a
wheelchair, is recognized as a strong determinant when studying how much and when a
wheelchair user moves throughout a given period of time (Tolerico et al., 2007; Coulter
et al., 2011; Sonenblum et al., 2012). Using wheeled mobility as an indicator for
wheelchair effectiveness can shed light on day-to-day impact by providing examples of
how products influence individuals’ daily lives.
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It is also important to consider the impact of wheelchairs beyond quantitative
measurements. Perhaps the most important factor when considering the wheelchair-user
interface is how the product impacts the life of the user. Measuring and defining quality
of life is a daunting task, but when focusing on a specific population and at the individual
level, valuable information can be uncovered. Quality of life can be evaluated for both
wheelchair users and their able-bodied counterparts with internationally adapted
assessments. Although these tools provide insight into the views of a particular group, the
format is constricting and does not allow for individual and cultural information to be
gathered outside the confines of the tool. Using a qualitative approach to understand
wheelchair user quality of life in the Lao context can create an open environment for
consideration of cultural specifics. This method also helps tell the story of wheelchair use
at the individual level.

This dissertation studies the user experience and effectiveness of wheelchair
designs at a highly detailed level, with the aim of contributing to the growing body of
literature focusing on wheelchair use in developing countries. This entailed looking
beyond the scope of physiological and biomechanical outcomes to define effectiveness
and incorporating a mixed methods approach that quantifies and qualifies the wheelchair
user experience. Quantitative evaluation of wheelchair effectiveness goes beyond
performance tests and measures how a wheelchair is used throughout daily living.
Qualitative evaluation stems from the individual level and reveals user quality of life
perceptions with respect to cultural influences that mold an individual’s perspective. This
5

approach contributes to the broader story of wheelchair use in rural areas of developing
countries with a specific focus on those living in the Lao PDR.
The purpose of this dissertation was to investigate wheelchair use in less
resourced settings by 1) evaluating the literature on the wheelchair effectiveness
measurements in developing countries, 2) investigating the relationship between wheeled
mobility and wheelchair design, 3) and learning how the personal experiences of
wheelchair users contributes to perceived quality of life at the individual level. While the
themes of this dissertation are interrelated, an array of approaches were used when
investigating outcomes and learning about the overall impact of wheelchairs in this
context. Therefore, succeeding chapters present the following three different studies:

1) Wheelchair Design, Functionality, and Impact on Users in Developing Countries: A
Critical Evaluation of Research Scope
2) Effect of Wheelchair Design on Wheeled Mobility and Propulsion Efficiency in Less
Resourced Settings
3) Understanding Perceived Quality of Life Among Wheelchair Users in Lao PDR

The first study (Chapter 2) establishes a detailed history of all-terrain wheelchair
development and systematically evaluates the literature that tests individual design
performance. This approach highlights the specific benefits and drawbacks of each
methodological study design and establishes an updated summary of literature focused on
wheelchair performance and user perception. The second study (Chapter 3) uncovers the
6

effects of wheelchair design on user mobility for those living in rural areas. Previous
research investigating the effectiveness of wheelchair design focuses primarily on
biomechanical and physiological data, but this is the first study to measure changes in
wheeled mobility during use of various wheelchair designs in a rural developing country.
Finally, the third study (Chapter 5) sheds light on the personal experiences of wheelchair
users in rural areas of the Lao PDR and how wheelchair use influences their lives. Use of
semi-structured interviews uncovers details about an array of topics, including cultural
influences and support structures and the effect of these constructs on individual quality
of life. The third study is preceded by a brief history of the complexities associated with
defining quality of life and how various approaches are applied to special populations
(Chapter 4). The combination of these distinct approaches provides a comprehensive
story of wheelchair use in the Lao PDR and global wheelchair service delivery.

7

Chapter 2: Wheelchair Design, Functionality, and Impact on Users in
Developing Countries: A Critical Evaluation of Research Scope
Developing countries face significant barriers in wheelchair service delivery.
Products used in these areas must be durable for use in rough terrain areas while also
being manufactured from readily available resources. It is the combination of these two
factors that serve as the central cause of ineffective service delivery: Limited resources
often result in low quality products that cannot adequately perform in rural areas. Usage
in rural and poorly resourced communities provides the impetus for research on
wheelchairs in these settings. Alternative designs are common in these settings as
specialized products can help patients overcome environmental barriers (e.g., unpaved
surfaces). While manufacturing techniques associated with these products are based on
engineering principles, the approaches are not technologically demanding. Additionally,
user perception plays a primary role in building adequate service delivery, as effective
wheelchair use is highly dependent on how a device fits a user’s needs. These principles
have driven a growing body of literature over the past 15 years that focuses on product
evaluation in the developing world and the influence of wheelchairs on users’ lives.
This review provides a critical evaluation of existing research focusing on how
the impact of wheelchairs is tested in the developing world. Previous reviews on related
subjects have either not focused entirely on wheelchairs (Pearlman et al., 2008; Borg et
al., 2011), included studies from both developing and developed world contexts (van der
Woude et al., 2006), only discussed design without user interaction (Authier et al., 2007),
or summarized product availability and service delivery models and not evaluated
8

research outcomes (Jefferds et al., 2010). The purpose of this analysis is to critically
evaluate the research on wheelchair utilization in developing countries. Understanding
the quality of this literature highlights what is known about outcomes associated with
these wheelchairs and effective research methodologies, as they relate to functionality
rather than laboratory conditions. Research outside of a laboratory setting helps establish
how wheelchairs benefit users in their own personal environments. Laboratory settings
provide a baseline for structural mechanics and high-level biomechanical analyses (e.g.,
joint forces), but the applied setting provides more useful information on the wheelchairuser interface. The following analysis provides background on the two central approaches
for evaluating wheelchairs in the developing world: 1) wheelchair performance and
design and 2) wheelchair user perception. Therefore, taking both performance and
perception into account will further shape effective wheelchair service delivery.

Wheelchair performance and design
When considering the importance of maximizing wheelchair performance in less
resourced settings, the design and production topics in the WHO Guidelines highlight
changes that can be made to current and future wheelchair models. Focal points for
design improvements made in the guidelines include stability, maneuverability, ease of
transfer, and pushing efficiency. There are straightforward applications for improving
stability, maneuverability, and ease of transfer (e.g. width of the wheel-base, length of the
wheelchair, and height of the arm rests). However, propulsion efficiency and durability
depend on a wider array of variables.
9

Propulsion efficiency for wheelchair use in rural areas of developing countries
often involves propulsion over unpaved surfaces, which can be difficult with tires and
castors not designed to perform on such surfaces. For example, low quality leading
castors have a high failure rate on unpaved surfaces and when these items break the
wheelchair becomes unusable. Replacement wheelchairs are rarely available, which
leaves the user without a mobility aid for an extended period of time. Additionally, pushrim propulsion systems (e.g., hospital-style wheelchairs), the most commonly distributed
wheelchairs in the world, prevent the user from generating sufficient mechanical power
on unpaved surfaces (Mukherjee & Samanta, 2001). Common adaptations made to
improve performance include: using tires that return energy, such as pneumatic bicycle
tires (e.g., mountain bike tires), which reduce rolling resistance on uneven surfaces
(World Health Organization, 2008); using durable leading castors that aid in cutting
through rough terrain and, therefore, dramatically decreasing failure rates; and
adaptations made to the propulsion systems that provide the user with a mechanical
advantage on unpaved surfaces. It is the latter adaption in propulsion system wheelchair
design, which is most often the focal point of performance-based studies.
Of these designs, push-rim wheelchairs are biomechanically inefficient (van der
Woude, 2001) and overuse can lead to upper extremity injuries (Rankin et al., 2010).
Rankin et al. (2010) conducted their research in a laboratory setting and the study focused
on force applications at the joint during use of different propulsion systems. While their
conclusion focused on the inefficiency of push-rim design, their design is limited, as it
does not evaluate how these propulsion systems are used in applied settings. Stepping
10

outside of the laboratory setting, Koontz et al. (2005) tested a push-rim design on both
paved and unpaved surfaces during the National Veterans Wheelchair Games in
Cleveland, Ohio. Researchers found that users travel at a slower velocity with a higher
propulsion (or push) count (Koontz et al., 2005), indicating low efficiency (i.e., less
distance traveled per push). Although the research was conducted in an applied setting, it
is not in the developing country context. Research in these less resourced settings helps
establish the effectiveness of available designs and showcases the alternative propulsion
systems.
Alternative propulsion methods utilize mechanical and biomechanical properties
that dramatically improve user advantage on both unpaved and paved surfaces. The most
commonly researched propulsion systems (Mulholland et al., 2000; Mukherjee &
Samanta, 2001, 2004; Winter et al., 2010, 2012) come in four different models: push-rim
(Figure 2.1), single-lever
(Figure

2.2),

Figure 2.1: Push-rim wheelchair

Figure 2.2: Single-lever tricycle

Figure 2.3: Bimanual hand cycle

Figure 2.4: Dual-lever wheelchair

bimanual

hand cycle (Figure 2.3),
and
2.4).

dual-lever
These

(Figure

propulsion

systems have been studied
throughout the years for
performance

in

resourced
Performance

lesssettings.

is

most
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commonly defined in this literature via physiological and biomechanical outcomes. Early
research on these propulsion designs found single-lever hand propulsion systems to be
more physiologically efficient for traveling long distances outdoors at higher speeds,
while push-rim systems were preferred for indoor use because of the smaller design
(Mukherjee & Samanta, 2001). These researchers also compared the single-lever to the
bimanual hand cycle systems and found that users of the bimanual system were more
efficient at a lower physiological cost (Mukherjee & Samanta, 2001). Findings from these
studies conclude that both single-lever and bimanual hand cycle models are best for
traveling longer distances, while push-rim designs are often preferred for use indoors due
to ease of maneuverability. However, this study is limited, as it was conducted before the
introduction of dual-lever propulsion systems and, therefore, is out of date.
Bimanual systems are also known to induce significantly less strain on the
shoulder during peak performance, when compared to push-rim models (Dallmeijer et al.,
2004; Arnet et al., 2013). The downside, however, is that bimanual hand cycling requires
a forward lean and asynchronous propulsion, which places strain on the back and can
lead to secondary injuries (Dallmeijer et al., 2004). Single-lever tricycles are also
associated with ergonomic concerns. They can require high levels of repeated extension
and flexion of the torso, which may be predisposing to secondary injuries. One of the
benefits of dual-lever propulsion systems is the associated upright posture and bimanual
leverage, which enables individuals to generate increased levels of mechanical power
while maintaining a healthy, upright posture (Winter et al., 2010; Lui et al., 2013).

12

Researchers agree that an adequate assessment and prescription protocol must be
conducted to ensure effective wheelchair use (Mukherjee & Samanta, 2005; Borg et al.,
2011), but there is disagreement regarding propulsion systems. Those who favor singlelever and bimanual hand cycle systems argue the importance in relationship of the
moment arm (i.e., lever) size and position relative to the user (i.e., anterior) enables
increased power generation and higher speed for longer distance travel (Mukherjee &
Samanta, 2001). Critics of these designs argue that these propulsion systems are often
featured on tricycles with a wider wheelbase, longer length, and heavier weight creating
great difficulty for indoor use and device transportation (e.g., storing on a bus while
traveling) (Winter et al., 2010).
Those who favor dual-lever propulsion systems argue for the versatility of the
design. Based on a design commonly associated with a more typical wheelchair frame
(shorter, narrower, and lighter than a tricycle), these systems are operational both indoors
and outdoors while offering the mechanical advantage of a lever system (Winter et al.,
2010; Lui et al., 2013). However, the shorter levers featured on this design lead to more
propulsion strokes (pushes) per distance traveled. Systematic reviews conducted over the
past 15 years compare the different propulsion systems and the effectiveness of each
design, but the dual-lever propulsion systems are not included, due to being relatively
new to the market. A summary of pros and cons associated with various wheelchair
designs is presented in Table 2.1.

13

Table 2.1: Pros and cons of wheelchair designs
Wheelchair
Pros
Push-rim
Good for use indoors; high
maneuverability; global
availability.
Single-lever tricycle

Good for use outdoors;
physiologically and
biomechanically efficient for long
distance travel.

Bimanual hand cycle

Good for use outdoors;
physiologically and
biomechanically efficient for long
distance travel, maximizing
power output with use of both
arms/hands.
Good for use indoors and
outdoors; physiologically and
biomechanically efficient for long
distance travel, maximizing
power output with use of both
arms/hands.

Dual-lever wheelchair

Cons
Biomechanically and
physiologically inefficient; risk
for developing shoulder injuries
due to high level of force at the
joint.
Size and weight make it difficult
to use indoors and travel with;
risk for developing back injuries
due to constant extension and
flexion at the torso; lever
operated by only one arm,
causing asymmetry and not
maximizing power output.
Size and weight make it difficult
to use indoors and travel with;
risk for developing back injuries
due to constant forward lean at
the torso.
Lower availability in the global
market; smaller mechanical
levers than tricycle and bimanual
hand cycle, which can lead to less
distance traveled per lever push.

Wheelchair user perception
Understanding how an individual benefits from a wheelchair, as defined by his or
her own particular needs, is possibly the most critical aspect of effective service delivery.
Contemporary research on global disability tends to favor use of the WHO’s International
Classification of Functioning, Disability and Health (ICF; 2001), which is a
comprehensive assessment including an array of sub-categories (e.g., body functions,
activity limitations, environmental factors, etc.). Although the ICF is useful in some
contexts due to its comprehensive nature and ability to assess a wide array of topics (e.g.,
independence), it is limited due to the lack of adaptability in different cultural contexts.

14

Methods that highlight user-perception of functionality are imperative in a developing
country setting, as perceptions can vary widely due to cultural differences.
User perception methodology often includes assessments, surveys, and/or
interviews with research questions driving item selection. Each of these methodological
strategies can offer a unique perspective on how users are interacting with wheelchairs
and what improvements can be made to either services or wheelchair design. Jefferds et
al. (2010) tested the effectiveness of wheelchairs provided by the Department of
Assistive Technology in New Delhi, India (DAT). Scores on the Participant Assessment
questionnaire (PART) (a modified version of the Craig Handicap and Reporting
Technique (CHART)), Wheelchair Skills Test (WST), and Quebec User Evaluation of
Satisfaction with Assistive Technology (QUEST) determined wheelchair effectiveness.
The PART and QUEST focus on community interaction and user satisfaction,
respectively, while the WST evaluates ability to execute basic wheeled mobility skills.
Jefferds and colleagues concluded wheelchairs provided by DAT enabled users to
increase participation in community activities (PART), improved wheelchair skill
performance (WST), and provided high levels of satisfaction with their wheelchair
(QUEST).

While Jefferds et al. (2010) focused on the relationship between

perception and quality of life; other research addressed the relationship between
wheelchair type and physiological and psychological health. Shore (2008) and Shore &
Juillerat (2012) evaluated the effectiveness of a tested wheelchair on outcomes, such as
independence, pain, and mood through ICF-based feedback surveys. The product
evaluated in both of these studies was the Free Wheelchair Mission (FWM), which is a
15

low-cost push-rim design that is widely distributed throughout the world. In both studies,
the FWM was not evaluated against another design. Shore (2008) distributed surveys to
188 recipients of the FWM in India and Peru found a significant increase in perceived
independence, as defined by the ICF, after 18 months of using the testing product. Shore
& Juillerat’s (2012) later study distributed surveys that evaluated the effect of the tested
wheelchair on physical and emotional health, independence, and lifestyle to 519
recipients of the FWM across India, Chile, and Vietnam. Shore & Jullierat found that
health and mood scores increased by 20% after 12 months of using the product.
Additionally, reports on pain level significantly decreased, while independence increased
by 11% across all participants. Given these studies are not comparing different
wheelchair designs, but rather the perceptions of recipients involved in a mass
distribution of FWMs, conclusion from these studies highlight the benefits of accessible
and affordable (i.e., free) wheelchairs in the developing world. These studies are limited
by the use of ICF-based assessments, which do not offer comprehensive insight into
individual perceptions that may extend beyond the limits of the tool. This limitation can
be avoided with the use of user-feedback interviews that enable participants to voice
concerns/opinions on their own terms.
In another multi-faceted approach, Armstrong et al. (2007) tested a wheelchair
and pressure-relieving cushion in Afghanistan by using a skill-based test, wheelchair
satisfaction scorecard, and user-feedback interview. While feedback on the wheelchair
and cushion was overwhelmingly positive, in terms of improved comfort, suggestions
provided by users on design adaptations proved even more informative. Participants
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voiced concern over performance on unpaved surfaces, proximity of push-rim to wheel,
and availability of spare parts within their community. Based on more traditional
structured laboratory experiments, this type of feedback is not easily accessible and
diminutive of the end-user experience on a day-to-day basis. The benefits of user
feedback are also seen in the outcomes of the Mulholland et al. (2000) research. Their
study evaluated a wheelchair specifically designed for women who work with materials
on the ground and gathered feedback after use. Results from their study revealed
consensus among the women that the tested wheelchair reached high levels of
satisfaction, but a brake and tire lock needed to be included in an updated design. The
authors also found that feedback on other structural aspects of the design did not reach
participant consensus, was contradictory, and varied widely from international guidelines.
This highlights the need for attention to individual differences and the adaptation of
wheelchair designs that can meet personal needs.

Research focusing on the effect of wheelchairs on users in the developing world is
a relatively small body of literature, but it is a field that continues to grow. Research
incorporating updated versions of alternative propulsion wheelchairs has been released in
recent years (Winter et al., 2009) and the unique design systems need to be discussed
among designs of the past that are still widely used throughout the world. Additionally, it
is important to establish the quality of this body of literature and the extent to which
different methodological approaches can allow comparison to one another. Therefore, the
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purpose of this study was to summarize the existing body of literature and evaluate the
quality of studies focusing on how wheelchairs affect users in less resourced settings.

Methods
Literature on the evaluation of wheelchair use and performance in the developing
world was collected using systematic review methods. Publications were selected in
PubMed, Web of Science, and JSTOR and searched by using key terms related to
wheelchair testing in developing countries such as: alternative propulsion, wheelchair,
developing country, less resourced, performance, evaluation, and effectiveness. For this
study, qualifying publications for further analysis included studies evaluating manual
wheelchairs designed for use in rural areas of developing countries. Qualified studies also
tested products in developing countries with actual recipients of distributed wheelchairs.
Studies were excluded if data were not collected in a less resourced area and if actual
recipients of the wheelchairs were not assessed. Evaluation outcomes were defined by
changes in biomechanical and physiological performance, physical activity, mobility,
personal health, and social inclusion. Quality of gathered research was assessed using
Downs & Black’s Study Quality Appraisal Checklist (Downs & Black, 1998), which
establishes five specific sub-domains for evaluation: 1) Reporting, 2) External Validity,
3) Bias, 4) Confounding, and 5) Power. This particular assessment was chosen because it
may be used with both randomized and non-randomized studies (Lowther & Newman,
2014).
The Downs and Black (1998) checklist includes 27 items clustered into the five
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subdomains noted above. Reporting (nine items) is the overall quality of the information
presented in the study that allows the reader to reach an unbiased view regarding the
outcomes. Bias has seven items on the assessment with topics uncovering bias related to
the measurement selected for research protocol. Confounding’s six items focus on
selection bias. Lastly, External Validity has three items and evaluates study outcome
generalizability, while Power has one item evaluating if findings are due to chance. The
full checklist with individual items is in Appendix I.

Analysis
Using the Downs & Black’s Study Quality Appraisal Checklist (Downs & Black,
1998) all items on the assessment are scored either 0 or 1, except for the Reporting
domain where items score 0 to 2 and Power where items score 0 to 5. For the purposes of
this study, the Power item was changed to score 0, 1, or 2. Other researchers have taken
the same approach in adapting the Power item due to the lack of clarity and intentions of
defining effect size (Lowther & Newman, 2014). Therefore, effect size was calculated to
determine the allocated score with a 0, 1, and 2 indicating a small (d < .39; 0), moderate
(.40 ≤ d < .79; 1), and large (d ≥ .80; 2) effect size, respectively.

Results
Twelve studies qualified for further quality analysis. Descriptions of each study
are provided in Table 2.2. The first study to meet qualification criteria was published in
2000, while the latest study was published in 2014. There was geographical
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representation in South Asia, East Africa, Central America, and South America. Sample
sizes for the studies were negatively skewed with three studies including samples greater
than 100, and the remaining nine studies including samples less than 34. Overall, men
were disproportionately represented in the samples, though the sample in Mulholland et
al. (2000) was all female.
Methodology for measuring effectiveness of the wheelchair being tested included
both descriptive and analytic approaches. Studies using a descriptive methodology did
not use theoretical or validated approaches, but rather optimized study-specific surveys
and/or interview techniques. Analytical studies most often used a quasi-experimental
design where random assignment was not used for grouping participants. While a number
of studies used a pure descriptive or quasi-experimental design, several took a mixed
methods approach to address both performance and perceptions. Figure 2.5 presents an
organization of studies that focus on performance measures, perceptions, and/or both
(i.e., mixed methods).
Figure 2.5: Organization of studies in terms of outcome measures.

Performance

Mukherjee & Samanta (2001)
Mukherjee & Samanta (2001)
Mukherjee & Samanta (2004)
Rispin & Wee (2014)

Mixed Methods
Armstrong et al., (2007)
Jefferds et al., (2010)
Rispin et al., (2013)
Winter et al., (2010)
Winter et al., (2012)
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Perceptions

Mulholland et al., (2000)
Shore (2008)
Shore & Juillerate (2012)

Table 2.2: Characteristics of included studies from systematic literature review.
Author

Study

Participants

Sample Size

Gender; mean
age

Study design;
setting; country
Armstong et
al., 2007

Assessment/
survey;
Rehabilitation
center

Independent
adult manual
wheelchair
users.

N = 100

Male = 93
Female = 7
Age = 34.48

Afghanistan

Intervention

Outcomes

Effectiveness findings

Intervention type;
method for determining
differences

Effectiveness
measures

Including effect size of main
analysis (Cohen’s d)

CIR wheelchair (pushrim propulsion) and
specialized pressure
relieving cushion;
Training and education
provided on proper
wheelchair use and
pressure sore relief;
Scale administered for
user satisfaction; Skills
test for performance

Wheelchair
skills activities;
Interview;
Participantbased
wheelchair
rating

Participants consistently favored
the CIR model. However,
participant interviews revealed:
the CIR push-rims are too close
to the wheel and too small in
diameter; difficulty traveling
over gravel; weak brakes;
availability of front castor
locally. (Effect size not
reported)

PART
questionnaire;
Wheelchair
Skills Test
(WST); QUEST
(satisfaction
questionnaire)

PART scores suggest an
increase in access and quantity
of wheelchairs can increase
community participation;
however, no significance was
found.
Moderate effect size for the
PART 6-month evaluation (d =
0.60).
WST scores suggest trend
toward improved skill ability
when using new wheelchair, but
no significant differences found
(sample size of 33 needed for a
strong effect size (d > 0.80)).
QUEST results indicated a trend
toward increase satisfaction; no
significant differences found
(sample size of 13 needed for a

Descriptive comparison
Jefferds et al.,
2010

Longitudinal/
Quasiexperimental;
Community
India

Clients who
used
Department of
Assistive
Technology
(DAT)
services.

NWST-PRE = 13
NWST-POST = 7
NQUEST-PRE = 13
NQUEST-POST = 7
NPART-B = 24
NPART-6 = 14
NPART-12 = 13

WST/QUEST:
Male = 8
Female = 5
Age = 33.0
PART:
Male = 17
Female = 7
Age = 36.4

Wheelchair produced by
Indian Spinal Injuries
Centre (ISIC) (push-rim
propulsion); Purpose
was to measure how
new wheelchair
influenced community
interaction (PART),
changes in satisfaction,
and changes in skill
ability (WST).
PART data analyzed
using regression models;
WST and QUEST scores
analyzed via comparison
of mean scores.
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Table 2.2 (cont.): Characteristics of included studies from systematic literature review.
strong effect size (d > 0.80)).
Mukherjee &
Samanta, 2001

Quasiexperimental;
Test track
India

Mukherjee &
Samanta, 2001

Observational;
Community
(prepared track)
India

Adult
wheelchair
users with full
ability in upper
extremities

NMWC = 17
NAPTWC = 17

MWC:
Male = 17
Age = 33.4
APTWC:
Male = 17
Age = 31.2

Adults;
N = 15
Exclusive users
of APTWC
(handpropelled
tricycle).

Male = 15
Age = 33.5

Comparison between
MWC (push-rim
propulsion) and
APTWC (single-lever
propulsion)

Heart rate; O2
cost and
consumption;
propulsion
speed

Participants in the APTWC
group displayed significantly
higher propulsion speeds at
lower heart rates and oxygen
costs when compared to those in
the MWD group. (Effect size
not reported)

Heart rate; O2
cost and
consumption;
propulsion
speed

Low physiological response at
higher propulsion speeds when
compared to previous research;
High weight and long length of
APTWC as disadvantageous;
Difficultly propelling uphill due
to weight; Increased stress on
the user due to single-lever
propulsion system. (Effect size
not reported)

Heart rate; O2
cost and
consumption;
Propulsion
speed; Net
locomotive
energy cost

Users of the ACWC-2 propelled
at a significantly higher speed at
significantly lower O2 and net
locomotive energy costs;
ACWC-2 use reduced strain on
the trunk by minimizing rotation
over the pelvis; Users still tend
to prefer ACWC-1 because of
familiarity. (Effect size not
reported)

Interview
responses were
categorized
under three
primary areas:
1) User, 2)
Physical
environment,
and 3)

Feedback on the design was
overall positive, but often
conflicting with international
standards; Authors explain the
importance of including the
client/patient in the design
process to meet the needs of
specific environments;
Functionality and quality of life

Two-sample t-test
No intervention;
Subjects were chronic
users of APTWC
(single-lever propulsion)
and performance results
were compared to
previous studies.
Comparison of means

Mukherjee &
Samanta, 2004

Quasiexperimental;
Community
(prepared track)
India

Adults;
Regular and
proficient users
of either
ACWC-1 or
ACWC-2.

N = 14

Male = 14
Age = 31.9

Comparison between
ACWC-1 (single-lever)
and ACWC-2 (bimanual
hand-cycle) designs;
Performance tests were
conducted on a test
track.
Two-sample t-test

Mulholland et
al., 2000

Qualitative/
case-study;
Community
India

Adult women
N=8
who lived in an
environment
where activities
were
performed
close to the
ground.

Female = 8
Age = 20

Testing of the ground
wheeled mobility device
(GADI2); This
wheelchair is low to the
ground enhancing the
ease of working with
materials on the ground.
Across case comparison
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Table 2.2 (cont.): Characteristics of included studies from systematic literature review.
Sociocultural
environment
Rispin et al.,
2013

Quasiexperimental/
Assessment;
Community
(prepared track)

Child
wheelchair
users identified
by caregivers
as able to selfpropel

NSkills = 28
NFeedback = 31

Skills test:
Male = 19
Female = 9
Age = 12
User feedback:
Male = 17
Female = 14
Age = 11

Kenya

Comparison between
Hope Haven KidChairs
(push-rim propulsion)
and wheelchairs
manufactured at the
Association of the
Physically Disabled of
Kenya (APDK) (design
roughly based on
Whirlwind
RoughRider);
Performance test
completed on skills
course.

Physiological
cost and timed
skills tests
evaluated
performance;
Functional
Mobility
Assessment
(FMA) defined
user feedback

are superior to mechanical and
technical issues of the design.
(Effect size not reported)
Hope Haven chair enabled
children to travel significantly
faster through test courses; No
significant differences found in
physiological outcomes; Results
from the FMA suggest users
preferred the Hope Haven chair
when wheeling outdoors;
Feedback from clinicians
indicate a preference toward the
Hope Haven chair. (Effect size
not reported)

ANOVA; two-sample ttest
Rispin & Wee,
2014

Quasiexperimental;
Community
(prepared track)

Child
wheelchair
users from
local boarding
school

N = 27

Male = 17
Female = 7
Age = 10.5

Kenya

Comparison between
Regency Pediatric
Wheelchair (push-rim
propulsion) and
wheelchairs
manufactured at the
Association of the
Physically Disabled of
Kenya (APDK) (design
roughly based on
Whirlwind
RoughRider);
Performance test
completed on skills
course.
Repeated-measures
ANOVA; two-sample ttest
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Timed roll test
and
physiological
cost index
measured over
rough and
smooth terrain;
Time to
complete three
skills tests.

Users where able to travel
significantly faster over both
rough and smooth terrain while
using the Regency chair; There
were no significant differences
in physiological cost index
between the two chairs over the
different terrains; During the
skills tests, the Regency chair
performed significantly better
during curb climbing, but there
were no differences during the
ramp and figure “8” tests.
(Effect size not reported)

Table 2.2 (cont.): Characteristics of included studies from systematic literature review.
Shore, 2008

Assessment;
Community
India and Peru

Recipients of a
wheelchair
from the Free
Wheelchair
Mission
(FWM)

N = 188

Male = 106
Female = 82
Age = 50

Survey recipients of a
FWM (push-rim
propulsion) wheelchair
on perception of design;
Changes in activity and
participation measured
using ICF.
Survey analyzed using
descriptive data; ICF
outcomes analyzed
using two-sample t-test.

Shore &
Juillerate, 2012

Survey;
Community
Chile, India, and
Vietnam

Recipients of a
wheelchair
from the Free
Wheelchair
Mission
(FWM)

N = 518

Male = 57%
Female = 39%
Age = 54

Survey recipients of a
FWM (push-rim
propulsion) wheelchair
on quality of life;
Changes in activity and
participation measured
using ICF.
Survey outcomes
analyzed using twosample t-test; Changes
in distribution analyzed
using Chi-Squared.

Winter et al.,
2010

Survey/
Quasiexperimental;
Community

Clients of local
rehabilitation
or wheelchair
manufacturing
centers

NKenya = 4
NUganda = 1
NTanzania = 1

Male = 3
Female = 3
Age = N/A

Kenya, Uganda,
and Tanzania
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Measuring changes in
perception and
biomechanical
performance after
Leveraged Freedom
Chair (LFC) (dual-lever
propulsion) use;
Performance measures
taken over distance and
terrain that was similar
to the daily

Usage of chair;
Changes in
activity/
participation;
Wheelchair
maintenance
and repair;
Health and
quality of life
based on ICF

Use of FWM chair resulted in
increased independence,
mobility, self-care, and
community interaction;
Decrease in pressure sores,
which author associate with an
increase in mobility. (Effect size
not reported)

Usage of chair;
Changes in
activity/
participation;
Wheelchair
maintenance
and repair;
Health and
quality of life
based on ICF;
Average
distance
traveled,
income, and
employment
also gathered.

Recipients of the FWM chair
experienced significant
increases in mobility, self-care,
personal relationships, life
changes, and total function after
12 months of use. Users also
experiences increases in
employment and adequate
income after 12 months of use.
Reports on damages to the
wheelchair were below 2%
across the entire group. This
research differs from early
Shore (2008) research by
surveying participants before
and after FWM use.

Survey
measuring
perception of
LFC compared
to previous
wheelchairs,
which included
both push-rims
and tricycles;
VO2, velocity,
and mechanical

First survey and performance
test of LFC; Results indicate
that tricycle users tend to benefit
the least from the LFC as the
tricycle yielded higher velocity
measures over the distance
traveled; Active wheelchair
users are more prone to benefit
from LFC use; Survey results
suggest users see a dramatic
difference in LFC performance

Table 2.2 (cont.): Characteristics of included studies from systematic literature review.
routine/routes of each
participant.
Winter et al.,
2012

Survey/
Quasiexperimental;
Community
Kenya, Uganda,
Tanzania, India,
and Guatemala

Clients of local
rehabilitation
or wheelchair
manufacturing
centers

NKenya = 4
NUganda = 1
NTanzania = 1
NIndia = 7
NGuat = 5

East Africa:
Male = 3
Female = 3
Age = N/A
India:
Male = 6
Female = 1
Age = N/A
Guatemala:
Male = 5
Age = N/A
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Comparison of means
Measuring changes in
perception and
biomechanical
performance after LFC
(dual-lever propulsion)
use.
Comparison of means

efficiency for
performance
measures.

outdoors, but do not prefer the
design during indoor use.
(Effect size not reported)

Survey
measuring
perception of
LFC compared
to previous
wheelchair,
which included
both push-rims
and tricycles;
VO2, velocity,
and mechanical
efficiency for
performance
measures.

Research outlines the evolution
of the LFC design process;
Survey results indicate
improvements in user
perception from the first design
to the most recent tested;
Biomechanical outcomes
indicate the LFC consistently
outperformed the push-rim
models in velocity, mechanical
efficiency, and propulsion force;
Survey and biomechanical data
from East Africa used as
archived data from Winter et al.,
2010. (Effect size not reported)

Results from all reviewed studies suggests that the wheelchairs evaluated in each
of the respective studies (i.e., products specifically designed for use in less resourced
areas) are beneficial to the user. Four of the studies tested a single wheelchair, while the
remaining eight studies compared designs. Benefits included increased levels of
community interaction, improved wheelchair skills, higher levels of user satisfaction and
comfort, increased velocity during propulsion, and lower energy cost during propulsion.
Wheelchair design features from reviewed studies included alternative propulsion
systems (e.g., lever and cycle-crank systems), large leading castors that enhance travel
over rough terrain, and improved manufacturing techniques that enhance the durability of
the wheelchair in rural areas. Feedback provided by users in two of the reviewed studies
led to improvements in wheelchair design (Mulholland et al., 2000; Armstrong et al.,
2007).
The Downs & Black (1998) quality checklist showed an average score of 18.4 out
of a possible total of 29 (range: 16 – 21) (Table 2.3). Scores for “reporting” were
consistent (range: 8 – 10) across all studies. Points were most often deducted due to the
lack of reporting on adverse events and specific probability values (e.g., p = 0.038). As
for “external validity”, only one study (Armstrong et al., 2007) scored the maximum total
points (3) because of the broad representation of participants and large sample size. When
focusing on the “bias” outcomes of the evaluation, each study in the analysis scored the
same (5 out of 7), as the nature of the study designs is not amenable to blinding and study
administrators were all aware of study expectation. All studies received low scores in the
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“confounding” category due to the lack of random assignment and adjustment for
confounding variables. In fact, reporting on and accounting for confounders was missing
in the overall analysis across all studies. One study reported on effect size (Jefferds et al.,
2010) and five additional studies reported sufficient data to calculate effect size given the
respective sample size.
The clustering of scores also indicates that methodological approach, based on
either performance and/or perception outcomes (e.g., Figure 2.5) did not influence the
quality score. The range of scores and mean scores associated with studies using
performance (range = 18 – 21; mean = 19; e.g., Mukherjee & Samanta, 2001), perception
(range = n/a; mean = 17; e.g., Mulholland et al., 2000), or mixed methods (range = 16 –
20; mean = 18.4; e.g., Winter et al., 2010) outcomes did not differ widely from one
another. Therefore, the approach to research cannot be directly tied to research quality, as
defined by Downs & Black (1998).

Table 2.3: Quality of included studies defined by Downs & Black (1998) checklist
Author, year
Armstong et al., 2007
Jefferds et al., 2010
Mukherjee & Samanta, 2001
Mukherjee & Samanta, 2001
Mukherjee & Samanta, 2004
Mulholland et al., 2000
Rispin et al., 2013
Rispin & Wee, 2014
Shore, 2008
Shore & Juillerate, 2012
Winter el al., 2010
Winter et al., 2012

Reporting
(0 – 11)
9
10
9
8
9
8
8
9
9
9
8
8

External
Validity
(0 – 3)
3
2
2
1
1
2
1
1
1
2
1
1
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Bias
(0 – 7)

Confounding
(0 – 6)

Power
(0 – 2)

Total
(0 – 29)

5
5
5
5
5
5
5
5
5
5
5
5

3
3
3
1
3
2
2
2
2
1
3
3

0
1
2
2
2
0
0
1
0
0
0
2

20
20
21
17
20
17
16
18
17
17
17
19

Discussion
The lack of randomization during group assignment drove the loss of points in
overall quality score. This is an inherent limitation in conducting field research,
particularly in less resourced settings where participant recruitment is limited due to
geographical availability. Expanding the reach of recruitment in less resourced settings
often comes at a great cost, which results in the use of convenient samples. Additionally,
recruitment from wheelchair distribution affiliates (e.g., FWM) and/or trials conducted in
specialized rehabilitation centers cannot be considered a generalizable approach. While
the lack of randomization and narrow scope of recruitment often lead to low levels of
internal and external validity, it is difficult to overcome these barriers that are often a
result of limited financial resources. That being said, collecting data in these settings
offers researchers applied information on how users in developing countries are
interacting with wheelchairs.
Reporting on adverse events was rare in the studies reviewed, which is likely a
function of the low risk associated with this research, as all participants were wheelchair
users. None of the studies considered the effect of confounders on the outcome being
measured. This trend is likely due to a combination of variables that present themselves
in uncontrolled experimental settings, as well as the strict evaluation embedded within
the Downs & Black assessment.
Lack of reporting on power was seen in all but one of the reviewed studies in
which effect size is relevant (i.e., quantitative approaches). Given the simplicity in
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calculating effect size and overall importance of the measure, such valuable information
should not be concealed. For the studies that did include effect sizes, or sufficient data for
calculation, moderate to minimal power was detected in the majority of the studies. Low
effect sizes can be attributed to the low sample sizes seen across the majority of the
studies and not addressing potential covariates. Again, the predominant sample size
limitation relates directly to recruitment as discussed above when studying wheelchair
use in these settings.
Results from the quality analysis also show that methodological approach does
not drive overall quality, as the three approaches seen (i.e., performance, perception, and
mixed methods outcomes) were all similar in quality score. This information should
encourage researchers to not favor one particular method (quantitative vs. qualitative)
when assessing the impact of wheelchairs in these settings. Rather, the driver in design
should focus on research question(s) and the methodology most effective to address those
questions. The quality of this body of work is guided by limitations associated with
fieldwork-centered research and less resourced settings (e.g., low sample sizes), but not
the method of research. However, sufficient reporting of effect sizes and confounders
must be considered in all bodies of research.

The way in which users benefited from wheelchairs in less resourced areas varied
widely in definition. In studies that evaluated more than one wheelchair design, users
benefited, in terms of physiological and biomechanical performance, from lever-based
propulsion systems. In studies that did not compare products, but rather gathered
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feedback from users over an extended period of time, participants benefited from
wheelchairs through increased levels of social interaction, activity, and independence.
The wide range of definitions for evaluating wheelchair effectiveness can be attributed to
the varied methodological approaches. One example of a performance benefit is
demonstrated through specific mechanical features, such as large leading castors and
alternative propulsion systems, thus enabling users to easily overcome rough terrain in
their

communities

and

subsequently

broadening

their

accessibility.

Although

physiological and biomechanical tests support the notion of improved performance, the
data collected from surveys and interviews reveal more about the user experience outside
of a performance test setting. Specialized designs seem to encourage participation in
community events, which leads to overall satisfaction with the product (e.g., Jefferds et
al., 2010). Additionally, feedback gathered from users provides valuable information on
possible improvements that can be made to a wheelchair design from the perspective of
the user (e.g., Mulholland et al., 2000). This type of user-generated feedback can
empower these individuals, broaden the reach of stakeholder input, and optimize design
characteristics.

Conclusion
The short history of this line of research (range: 2000 – 2014) suggests there is a
newfound interest in developing wheelchairs made specifically for use in less resourced
areas and studying specific ways in how to evaluate these products. User feedback and
continual adaptations in design led to innovative models that promote physiological
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efficiency, increased mobility, and improved levels of independence. As research
focusing on evaluating wheelchairs continues to evolve, so must the approaches to
evaluating how products influence users’ performance, health, independence, and other
quality of life measures. For example, the literature establishes a consensus that leverpropulsion systems are more physiologically and biomechanically efficient when
compared to push-rim designs. Researchers can expand upon performance evaluations by
incorporating techniques that evaluate performance outside of the confines of a predetermined course and/or test. This future research should include use of innovative
methods that can track and display how an individual is using their wheelchair over an
extended period of time in less resourced settings.
Incorporating methods that uncover the role of cultural influence on a wheelchair
user’s experience can expand upon research focusing on user perceptions. The literature
discussed in this review establishes a baseline understanding of benefits associated with
wheelchair use, which include independence, social interactions, and comfort. However,
cultural constructs are not discussed within these studies and, given the diversity of
populations represented in this work, it is likely that cultural differences played a
significant role in the users’ experiences with wheelchairs and related services. Future
research must take these factors into consideration by collecting perception data through
semi-structured interviews. This approach offers participants the opportunity to express
how they personally define quality of life as a wheelchair user, which can be influenced
greatly by cultural constructs.
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Given the uncontrolled setting of applied research, multi-purpose (i.e., mixed
methods) approaches can reveal a more detailed answer on the question being researched.
The mixed methods approaches included in this review support this argument. For
example, the work by Armstrong et al. (2007) showcases how user feedback (i.e.,
perception measure) explains more about the evaluated wheelchair that the skills test (i.e.,
performance measure) did not uncover. The quality level of these mixed methods
approaches did not differ widely from strictly performance or perception focused studies,
which should encourage researchers to expand upon these research strategies.
Evaluating the quality of this research unveiled a weakness in the Downs & Black
assessment, as well as other assessments designed for the same intentions. When
considering the categories that were presented to evaluate this research, it becomes
apparent that this tool favors experimental research that follows traditional research
designs. The loss of quality points for all studies included in this review was the result of
the research being conducted in an applied setting where inherent limitation are
presented. Therefore, a tool should be developed that is considerate of these limitations
and can appropriately assess the quality of research conducted in applied settings, such as
less resourced areas. This tool should continue to place emphasis on reporting, as this is
not a result of how research is conducted; however, the tool should place less emphasis
on bias (e.g., sampling from a generalizable population), as applied research faces
difficulties in overcoming these barriers. Additionally, this tool should not account for the
blinding of subjects and administrators, as placebos cannot be used when studying
assistive technology.
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Wheelchairs designated for use in the developing world inform us of the
importance of wheelchair-specific design for less resourced areas. This body of literature
also demonstrated the importance of adequate patient assessment and device prescription,
two of the hallmark items in the WHO Guidelines on Provision of Manual Wheelchairs in
Less Resourced Settings (2008). Specialized wheelchairs (i.e., alternative propulsion
systems) are not intended for everyone and practitioners must focus on design
prescription that best fits the needs of the patient and setting. This is especially important
when considering the influence of wheelchair charity models (Mukherjee & Samanta,
2005; Jefferds et al., 2010) on potentially vulnerable local entities, such as rehabilitation
centers and hospitals. Aside from the responsibility of practitioners to adequately assess
and prescribe in compliance with WHO guidelines, it is also important that both
international and locally manufactured wheelchairs meet structural compliance standards,
as defined by the WHO guidelines. Use of locally sourced and readily available materials
is highlighted throughout the guidelines and use of these materials can help create a
sustainable manufacturing model.
The gaps in literature uncovered in this review set the stage for the research
needed in the field. First, expansion on performance measures is studied through the use
of strategies that explain the mobility characteristics of wheelchair users outside of
performance courses and within their personal environments. This approach is presented
in Chapter 3. Secondly, user perceptions are investigated with careful consideration of
cultural intricacies and how collective experiences influence attitude toward wheelchair
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use. This importance and application of this approach is presented in Chapter 4 and
Chapter 5, respectively. Therefore, the following research offers a more comprehensive
story about the user experience and how wheelchairs influence their everyday lives.
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Chapter 3: Effect of Wheelchair Design on Wheeled Mobility and
Propulsion Efficiency in Less Resourced Settings
The premise of wheelchair design is to improve the mobility of the user (van der
Woude, 2001). Wheelchair use in economically disadvantaged and rural areas (i.e., less
resourced areas) highlights the interaction between wheelchair design and mobility, as
individuals in these communities face barriers due to inadequate infrastructure. The
pursuit of improved mobility, however, is about more than just distance traveled.
Mobility is also correlated to health outcomes with research showing that mobility is
associated with decreased risks for developing secondary conditions such as diabetes,
heart disease, and obesity (Warms et al., 2007). Thus, researching wheeled mobility over
an extended period of time, rather than through brief performance tests, maps the
wheelchair-user interface in a manner that provides insight into frequency, duration, and
overall usage. This information helps practitioners and designers understand how
products are being utilized and this information can then drive functional change.
Therefore, taking the wheelchair out of the idealized performance laboratory and testing
usage in the local environment is an essential part of testing wheelchair effectiveness and
potential health benefits. The purpose of this study was is to measure wheeled mobility in
rural areas of a developing country and evaluate the wheelchair-user interface outside the
barriers of a performance test.
Testing the effectiveness of wheelchair designs in less resourced areas establishes
an understanding of the wheelchair-user interface in these settings. Devices created
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specifically for use in rural areas of developing countries are designed to promote
increase levels of wheeled mobility with consideration of environmental barriers (e.g.,
unpaved surfaces). The performance benefit of all-terrain wheelchairs is well documented
from both a physiological (Mukherjee & Samanta, 2001; Cooper et al., 2010; Winter et
al., 2010) and biomechanical (Mukherjee & Samanta, 2001; van der Woude et al., 2006;
Winter et al., 2010) perspective. Outcome measures in these studies enable researchers to
determine the effectiveness of various designs by learning how these systems influence
the wheelchair-user interface. Overall, tricycle (both single-lever and bimanual handcycle) models are more biomechanically and physiologically efficient when compared to
push-rim designs. However, push-rim wheelchairs can still be found in rural areas
because these designs are easier to maneuver when compared to their much larger
tricycle counterparts.

Defining Wheeled Mobility
Evaluation criteria in many of these studies include use of a peak performance
course (Mukherjee & Samanta, 2001; Winter et al., 2010). Only a single study reports
measurements on a course designed to simulate activities of daily living (Winter et al.,
2012). Research taking place in semi-controlled performance test course settings cannot
be considered generalizable to the overall effect of the wheelchair on the user. Routhier et
al. (2003) argue that performance courses (e.g., standardized obstacle courses) are better
utilized in a rehabilitation setting where a patient must focus on goal driven tasks,
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whereas product evaluation is best conducted during patients’ daily life activities (i.e.,
outside of a performance test setting).
The advantage of collecting information during daily life activities suggests that
evaluation of wheelchair design effectiveness is best completed when testing in applied
settings (i.e., natural environments). Use of wheeled mobility as a dependent measure
accomplishes this goal by yielding comprehensive movement data that is collected via a
wheel-mounted accelerometer, which is non-invasive to the user. This method of research
has yet to be used for the evaluation of wheelchair designs in less resourced settings.
Therefore, the logical progression of user performance research is to focus on the bigger
picture, which is studying wheeled mobility during daily life activities. This approach can
be used with an established performance test, such as the Wheelchair Propulsion Test
(WPT), to provide more detail about the wheelchair-user interface. Therefore, the
combination of wheeled mobility and propulsion efficiency can yield a detailed story
about wheelchair related activity and fill the void that currently exists within evaluation
of the wheelchair-user interface in the developing world.
Several definitions of mobility exist. Previous research has often used terms such
as physical activity and physical function interchangeably with wheeled mobility (Cress
et al., 2002; Postma et al., 2005; Bussmann et al., 2010). For example, Cress et al. (2002)
adapted a performance-based physical function measure (i.e., Continuous Scale Physical
Function Performance) that could be used to evaluate wheelchair users. Cress et al.
proposed to quantify physical function, but their conclusion spoke to mobility rather than
physical function. Other approaches in defining wheeled mobility include the use of
37

interview-based or self-administered questionnaires that focus on topics related to
mobility (Routhier et al., 2003). The primary flaw with this approach is that data will
uncover perceived mobility from the users rather than objective changes in wheelchair
displacement. Therefore, for the purposes of this study, wheeled mobility is defined as
objective changes in wheeled displacement with consideration to changes in time.

Evaluating Wheeled Mobility
Dearwater et al. (1985) and Janssen et al. (1994) are credited for being pioneers in
wheeled mobility measurement, but the primary limitation to their approach was the use
of an odometer measurement for mobility. This approach can only measure distance
traveled and does not provide information on how the individual is moving throughout a
given period of time. Data logging systems (i.e., accelerometers) enable researchers to
track displacement data in real-time, which can then be converted into frequency,
duration, and distance. This approach serves as the foundation for contemporary wheeled
mobility research. Tolerico et al. (2007) were the first to use mobility trackers, beyond
that of odometers, on manual wheelchair users in an applied setting. Researchers
mounted a series of reed switches and magnets on wheel spokes, which acted as sensors
for collecting mobility data in an uncontrolled environment. Participants in the study
were recruited from the National Veterans Wheelchair Games (NVWG) and wheeled
mobility data were collected on groups during the games as well as during daily life
activities.
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Output from the data logging system reported an average daily distance traveled
of 3,400 meters, which the authors mention is comparable to established predictions.
Moreover, acceleration data collected from the mobility sensor reported users’ average
rate of acceleration throughout the day is 0.79m/s. Results from the study revealed, as
expected, that individuals were more active while participating at the NVWG. While
results from this study are useful, it must be noted that this population is not
representative of typical wheelchair users and environments (i.e., NVWG). One of the
most important pieces of the Tolerico et al. (2007) approach was the use of a wheelmounted sensor that tracked changes in movement. This placement provides valuable
information on angular acceleration, but is also non-invasive to the user, which improves
the quality of data being collected.
Cooper et al (2008) were the first to use wheel-mounted accelerometers for
quantifying wheelchair activity in child users. Participants in the study included 18
children, half of whom used a manual push-rim wheelchair while the remainder used an
electric powered wheelchair. Wheelchair activity was measured over a 7-day period for
all participants and they were instructed to go about their normal activities of daily living.
Results from the study indicated no differences between wheelchairs (i.e., electric vs.
manual), but did reveal that boys traveled further distances than girls. This study again
serves as a critical example of how wheeled mobility can provide detailed information
about how a wheelchair is used in applied settings.
Coulter et al (2011) validated these methods even further by testing wheeled
mobility difference between adult manual and electrical powered wheelchair users.
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Similar to earlier approaches, output from the wheel-mounted accelerometer provided
detailed information about the wheel revolutions, absolute angle of velocity, and duration
of movement. Participants in the study were all adults with spinal cord injury and each
individual performed both an indoor and outdoor protocol. The data revealed that the vast
majority of wheeled movement happens in bouts of less than one minute. These short
bursts of movement are important findings when understanding how wheelchairs are used
in daily life and further supports the utility of this method.
Sonenblum et al (2012) advanced the work by Coulter et al. (2011) with the
development of a multi-stepped algorithm that improves the validity of wheel-mounted
accelerometer measurements. The algorithm developed in this study is able to filter out
accelerations from sources other than wheel rotation (e.g., vibrations), which helps
prevent overestimating duration and frequency of wheeled mobility. In this study,
wheeled mobility was is measured using three different conditions, including an indoor
course, outdoor course, and a course simulating activities of daily living. Participants in
the daily life activities portion of the study were manual wheelchairs users, while ablebodied adults performed both the indoor and outdoor tasks. Results indicate that the
algorithm is highly accurate in measuring when the wheelchair is actually moving,
especially regarding the direction. Additionally, this approach can be used to define bouts
of mobility, which is a key indicator of human movement.
Wheel-mounted data logging systems or accelerometers have been used to reveal
differences in wheeled mobility behavior in a variety of conditions. This technique has
uncovered different rates of acceleration associated within various activity settings
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(Tolerico et al., 2007), differences between boys’ and girls’ mobility characteristics
during daily life activities (Cooper et al., 2008), average length (in time) of wheeled
movement (Coulter et al., 2011), and techniques for mapping wheeled mobility in terms
of bouts of mobility (Sonenblum et al., 2012). Possibly the most critical theme associated
with this line of research is the ability to evaluate wheeled mobility in applied settings
(i.e., outside of a laboratory). In addition to wheeled mobility outcomes, it is important to
continue use of established performance tests to 1) add to the growing body of literature
on performance outcomes and 2) provide additional information about the effect of
wheelchair design on user performance. Use of the WPT yields a straightforward
propulsion efficiency (meters/cycle) score after a short test. Given the extensive literature
on propulsion systems and user performance (van der Woude et al., 2001; Mukherjee &
Samanta, 2001; Winter et al., 2010; Winter et al., 2012), it is hypothesized that alternative
propulsion systems are more efficient than push-rim designs. However, this test has yet to
be used in the context of evaluating wheelchair designs in less resourced areas.

Use of alternative propulsion systems (e.g., hand cycle, single-lever, etc.)
improves biomechanical and physiological efficiency (van der Woude et al., 2001;
Mukherjee & Samanta, 2001; Winter et al., 2010; Winter et al., 2012), but the WPT has
yet to be used in this context. Additionally, it remains unknown how these alternative
propulsion systems influence wheeled mobility, if at all. How do these wheelchair
designs, which are most commonly found in developing countries, influence the mobility
patterns of those living in remote areas with minimal resources? Changes in user
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movement behavior can be detected in great detail using these validated methods for
measuring wheeled mobility. Outcomes from this data can then yield information about
the possibility of alternative designs promoting easier wheelchair travel in rural settings.
The purpose of this study was to fill the void in wheelchair performance literature by
determining the effect of design (i.e., propulsion system) on bouts of mobility and
propulsion efficiency in less resourced settings.

Research Questions (RQ) and Hypotheses (H)
RQ1: What is the difference in total number of bouts of mobility accumulated over a 5day testing period when testing locally manufactured and all-terrain wheelchair
use?
RQ2: What is the difference in number of peak bouts of mobility accumulated during a
single day of a 5-day testing period when testing locally manufactured and allterrain wheelchair use?
RQ3: What is the difference in propulsion efficiency (i.e., WPT score) with use of
different propulsion systems?

H1: Use of the all-terrain wheelchair will yield a significantly higher number of total
bouts of mobility accumulated over a 5-day testing period compared to use of the
locally manufactured wheelchair.
H2: Use of the all-terrain wheelchair will yield significantly higher peak bouts of
mobility period compared to use of the locally manufactured wheelchair.
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H3: Use of the all-terrain wheelchair will yield significantly higher propulsion efficiency
values (i.e., WPT score) when compared to the locally manufactured product.

Methods
All data collected in this research took place in Xieng Khouang and Savannakhett
provinces in the Lao PDR (Figure 3.1). This research was approved by the Ministry of
Health in the Lao PDR (Appendix II) and was facilitated under the supervision of World
Figure 3.1: Map of the Lao PDR with focus provinces highlighted
Xieng Khouang Province

Savannakhett Province

Education Laos (WEL). WEL acted as the local international non-governmental
organization (INGO) supervisor and this project was approved by the Government of the
Lao PDR (Appendix II) under a memorandum of understanding based on program
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development for people with disabilities throughout the country. WEL approved the
administrative sponsorship of this project as well as access to program information
related to wheelchair use and development in the country (Appendix III). This research
was administered in accordance with Government of the Lao PDR international
development policies and approved by the University of Texas at Austin Institutional
Review Board (IRB).
Wheelchair operations in the Lao PDR are facilitated through the Center for
Medical Rehabilitation (CMR) in Vientiane, which is the physical location of the
National Wheelchair Workshop. All locally manufactured wheelchairs are produced at
the workshop in Vientiane and then distributed to Provincial Rehabilitation Centers
(PRCs) for delivery to the patient. Data collection was facilitated under partnerships with
staff members of the CMR, including the Xieng Khouang and Savannakhett PRCs.

Participants
Participants were adults between 23-56 years of age and full-time wheelchair
users. Qualification for participation was defined by the user 1) having functional use of
their upper extremities and being able to self-propel a wheelchair and 2) using a
functional wheelchair manufactured at the Wheelchair Workshop in Vientiane as their
primary mode for transportation. All recruitment happened in association with the CMR,
a branch of the Ministry of Health.
CMR officials selected all wheelchair users who fit the predetermined
qualification criteria and placed them in a qualified participant database. Information for
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participant qualification came from routinely conducted

Figure 3.2: Push-rim wheelchair

patient assessment forms that are on file in the CMR
offices. CMR officials identified 18 individuals that
qualified for participation. Of the 18, 14 of these
individuals consented to participate and completed all

Figure 3.3: Tricycle

stages of data collection. The four individuals who were not
included in the final group were excluded due to 1) not
being located; 2) not being able to self-propel a wheelchair,
and/or 3) not having a functional wheelchair at the
beginning of the project. Out of the 14 participants, four of these wheelchair users were
in Xieng Khouang province and the remaining 10 were in Savannakhet province. At the
beginning of the data collection, three participants were using a push-rim wheelchair
(Figure 3.2), while the remaining 11 participants were using a tricycle (Figure 3.3) (all
wheelchairs were manufactured locally). With regard to disability, nine were post-polio,
four had undiagnosed congenital birth defects, and one was paralyzed from the waist
down due to a motorbike accident. Five of the participants were female, while the
remaining nine participants were males. Participant characteristics are displayed in Table
3.1.
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Table 3.1: Participant characteristics.
Personal
Wheelchair
Tricycle
Tricycle
Tricycle
Tricycle
Tricycle
Tricycle
Tricycle
Tricycle
Tricycle
Tricycle
Tricycle
Push-rim
Push-rim
Push-rim

Age

Gender

Disability

42
54
46
24
56
23
40
37
29
33
47
38
24
30

Male
Female
Male
Male
Female
Male
Male
Male
Male
Female
Male
Female
Female
Male

Post-polio
Post-polio
Post-polio
Congenital
Post-polio
Congenital
Post-polio
Post-polio
Post-polio
Post-polio
Post-polio
Congenital
Congenital
Accident

Research Design and Materials
A research design was used to measure the effect of the alternative propulsion
design wheelchair. Mobility was measured with a tri-axial accelerometer (Gulf Coast
Data Concepts) attached to the spoke of the wheelchair (Cooper et al., 2008; Coulter et
al., 2011; Sonenblum et al., 2012). Mobility data were collected from all participants in
two separate phases: 1) while using their personal wheelchair (i.e., locally made
wheelchair) and 2) while using the provided alternative wheelchair.
Initial measurements were collected during an evaluation period of mobility
employing the user’s personal wheelchair (i.e., locally manufactured product). Mobility
data were again collected after the alternative wheelchair was distributed. Mobility data
were collected over a 5-day period during each collection session, totaling 10 days of
mobility data for each participant.
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The placement of the accelerometer on the

Figure 3.4: Orientation of spoke-mounted
accelerometer (Sonenblum et al., 2012)

spoke of the wheelchair (Figure 3.4) is not
invasive to the user and does not change the
wheelchair function. Each accelerometer was
secured to the wheelchair spoke in a manner that
prevented users’ from tampering with the device.
Accelerometers were weather proofed to ensure
full functionality in damp and/or dusty conditions. Accelerometers were battery powered
and were set to collect data at a sampling rate of 12Hz. This sampling rate was selected
due the length of time data were collected (5-days) and to accommodate the inevitable
large data files. Collection at 12Hz yielded roughly 43,200 samples per file, with each
file consisting of roughly 1 hr of data. Displacement was measured in the x, y, and z
directions. Each accelerometer was equipped with a USB that enabled upload of data to a
computer after the data collection period was complete. All data were then uploaded to a
password protection cloud. Data were de-identified with a randomly generated code
assigned to each participant.
The alternative wheelchair used in this study was the Leveraged Freedom Chair
(Figure 3.5) (Global Research Innovation and Technology (GRIT) (www.gogrit.org)).
The LFC is a unique design that features a dual-lever propulsion system, which enables
the user to generate more mechanical power compared to other wheelchair designs
(Winter et al., 2010; Winter et al., 2012). Leverage bars are attached to a free-wheel
bicycle gear system that enables the user to generate forward propulsion strokes and
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maintain movement during the recovery phase, just as a typical bicycle operates. Both
leverage bars are independent from one another, enabling the user to turn easily and both
lever bars can be removed at anytime. The removal of levers provides the option for
push-rims on each wheel to be used for propulsion. This adaptable feature enables the
user to choose between two different types of propulsion strategies given the
environmental circumstances. The LFC was developed for use in developing countries
and has been tested and evaluated in East Africa (Winter et al., 2010), Guatemala (Winter
et al., 2012), and India (Winter et al., 2012). GRIT partners with various INGOs to
distribute LFCs worldwide, including projects in Indonesia, Chile, and Haiti. GRIT
donated all LFCs used in this study, but did not provide financial support beyond the
scope of the donated units.
Figure 3.5: Leveraged Freedom Chair – GRIT (www.gogrit.org)
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Each participant was trained to use the LFC for a minimum of 1 hr. During each
training session, researchers ensured that the user could 1) properly insert and remove
both levers, 2) complete at least 10 turns in both left and right 180° rotations, 3) propel
with lever bars for a consecutive 50 m, and 4) travel to-and-from their home on a selfselected course within 100m of the starting point. In addition to the training period, all
participants were given a 10-day acclimation period prior to post-intervention data
collection.

Procedure
Each participant was administered the WPT (Askari et al., 2013) (Appendix IV)
during the initial and final visits. This test was used to detect potential differences in
efficiency across propulsion systems. The WPT is used for assessing wheelchair
propulsion effectiveness by measuring velocity (m/s), cadence (cycles/s), and efficiency
(m/cycle) while propelling over a pre-established distance. WPT protocol for this study
had participants propel continuously for 10 m, turn around (always to the left), and come
back to the starting point (a total of 20 m). All participants were timed and the right arm
was used to count the number of cycles in accordance with WPT guidelines. The distance
selected in this study (20 m) is adapted from the published recommendation of 10 m, but
authors of the assessment explain that the distance can be manipulated if desired (Askari
et al., 2013). The turning phase was used to accommodate for the increased distance and
add complexity to the test. The WPT was administered at two different times during data
collection: 1) During the initial visit after the accelerometer was attached to the
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participant’s wheelchair and 2) During the fourth (and final) visit when the accelerometer
was removed from the LFC. At the time of the second WPT administration, each
participant had been using the LFC for at least 15 days.
All participants were visited four separate times during their involvement in the
study. A detailed outline of participant visit objectives is shown in Table 3.2.

Table 3.2: Visit-by-visit detailed objectives

Visit #1

Obtain consent; attach accelerometer to
locally manufactured wheelchair;
administer WPT

Conduct one-hour interview if pre-selected
individuals consent to participate in interview
section of the study.

5-day data collection period

Visit #2

Collect data from accelerometer; distribute all-terrain wheelchair and provide a training
session on how to properly use the new wheelchair; administer WPT

10-day all-terrain wheelchair acclimation period
Visit #3

Attach accelerometer to new all-terrain wheelchair

5-day data collection period
Visit #4

Collect data from accelerometer; administer second WPT

*Protocol was carried out twice due to data collection in two separate provinces.

50

Analysis
Raw data exported from the accelerometers was represented in x, y, and z
displacements measured over time. These data were analyzed to establish individual
bouts of mobility (Sonenblum et al., 2012) over the two separate 5-day testing periods
(pre- and post-intervention). Displacement data were analyzed via a 5-step algorithm
(Sonenblum et al., 2012), which indicates if the wheelchair is moving (both forward and
backward). This analysis only requires use of the x and y coordinates, which represent
tangential and radial orientation, respectively (see Figure 3.4 for x and y coordinate
orientation). The “moving threshold” for this study was defined at 0.12m/s, which is the
same seen in previous research (Sonenblum et al., 2012).
The first outcome measure is the number of bouts completed each day during data
collection periods. A bout was counted when the wheelchair was moving above the
“moving threshold” of 0.12m/s (Sonenblum et al., 2012). Total bouts were added over the
5-day collection period for each participant and the day with the most bouts (i.e., peak
bouts) was used for comparative analysis. Peak bouts served as the second outcome
measure and the analysis was done to help normalize the representative data and avoid
heavily skewed and/or inconsistent bouts detected over the collection period. The third
outcome measure was propulsion efficiency, which was defined by the WPT score before
and after LFC use.
A repeated measures ANOVA was used to detect potential statistical differences
between and within conditions. Time specified pre and post-intervention testing periods.
The same statistical test was used to detect potential differences for all three dependent
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measures: total bouts of mobility over 5-day testing periods, peak bouts of mobility
during 5-day testing period, and propulsion efficiency (i.e., WPT). The repeated measures
approach, in all cases, helps control for individual baseline differences. Additionally,
homogeneity of samples was tested using Levene’s. Significance was determined by p
values < 0.05 and all statistical analyses were conducted via SPSS. Descriptive statistics
are also reported for comparative analyses.

Results
The following results, defining the wheeled mobility and propulsion
characteristics explored in this study, are presented. Table 3.3 provides descriptive
statistics for each individual participant across all dependent variables measured with the
individual’s personal wheelchair (PC) and LFC. Data are separated by PC type and
organized, in descending order, by total bouts accumulated during PC use:
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Table 3.3: Individual participant descriptive statistics for performance measures.
WHC
type

Total
bouts
(PC)

Total
bouts
(LFC)

Avg.
bout
length
(sec)
(PC)

Avg.
bout
length
(sec)
(LFC)

Total
active
time
(hours)
(PC)

Total
active
time
(hours)
(LFC)

Peak
bouts
(PC)

Peak
bouts
(LFC)

WPT
(m/cycle)
(PC)

WPT
(m/cycle)
(LFC)

Tricycle

534

537

42.12

71.61

6.25

10.68

172

241

1.33

1.11

Tricycle

481

234

87.88

41.33

11.74

2.68

189

97

1.43

0.67

Tricycle

295

7

58.39

68.89

4.78

0.13

179

6

0.87

0.59

Tricycle

277

42

42.51

80.49

3.17

0.94

99

15

1.43

0.87

Tricycle

211

76

60.6

72.43

3.55

1.53

106

31

1.54

0.54

Tricycle

94

78

278.84

168.02

7.28

3.64

51

42

1.25

0.87

Tricycle

93

94

27.7

36.1

0.72

0.94

36

46

1.00

0.50

Tricycle

88

115

221.84

64.36

5.42

2.06

44

53

1.54

0.95

Tricycle

68

38

77.82

72.19

1.47

0.76

33

14

1.67

0.35

Tricycle

68

89

22.91

23.14

0.43

0.57

23

33

1.33

1.11

Tricycle

31

18

62.03

51.59

0.53

0.26

19

17

1.54

0.95

Push-rim

648

451

29.72

33.84

5.35

4.24

259

199

0.67

1.11

Push-rim

81

372

65.15

60.17

1.47

6.22

35

167

0.39

1.05

Push-rim

48

31

48.95

65.04

0.65

0.56

27

18

0.27

0.69

Total Bouts of Mobility
Results from the summation of bouts of mobility accumulated over the 5-day
testing period reveal no differences between locally manufactured wheelchairs and LFCs
(p > 0.05). Table 3.4 displays descriptive statistics for all wheeled mobility dependent
variables across all participants. Results from Levene’s test indicated that the assumption
of homogeneity was not violated, suggesting there was equality of variance between
participants (p > 0.05). Complete bout diagrams for all participants, over both testing
periods (i.e., “Personal Chair” and “LFC”), are included in Appendix V.
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Table 3.4: Wheeled mobility results reflecting means and standard deviations (N = 14)
Group
Personal Chair
LFC
Total bouts
215.5 (203.59)
155.86 (173.47)
Bout length (sec)

80.47 (75.17)

64.94 (34.35)

Active time (hours)

3.77 (3.28)

2.52 (2.94)

Peak bouts

90.86 (78.28)

70.64 (76.12)

The two additional secondary analyses, average bout length and total active time,
were conducted to further investigate the bout characteristics over the testing periods.
Both analyses were conducted using the same statistical analysis: repeated measures
ANOVA. In the first analysis, average bout length (in seconds) was calculated and there
were no differences between testing periods (p > 0.05). This analysis was conducted to
reveal the average length of time each participant was sustaining wheeled movement.
Results from Levene’s test indicated that the assumption of homogeneity was not
violated, indicating there was equality of variance between groups (p > 0.05). Just as was
seen in the total bouts accumulated analysis, there was a large amount of variation (i.e.,
high standard deviations) within groups.
In the second analysis, time spent in bouts (i.e., active time (in hours)) was
calculated and there were no differences between testing periods (p > 0.05) (Table 3.6).
This analysis was conducted to display changes in gross activity level over both testing
periods. Levene’s test indicated that the assumption of homogeneity was not violated,
again, indicating there was equality of variance between groups (p > 0.05). Analysis of
peak bouts accumulated over a single 24-hour period revealed no differences when using
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the LFC (p > 0.05) across testing periods for all participants. Just as was seen with
previous analyses, there was a high level of variation within groups, but Leven’s test
again indicates there was homogeneity (p > 0.05).

Propulsion Efficiency
Results from the WPT (Table 3.5) revealed no differences in propulsion
efficiency between locally manufactured wheelchairs and LFCs (p > 0.05). Results from
Levene’s test indicated that the assumption of homogeneity was not violated (p > 0.05).
A secondary analysis was conducted on propulsion efficiency to uncover how an
individual’s personal wheelchair (i.e., tricycle or push-rim) influenced their transition to
the LFC. This analysis was conducted as a result of participatory observation that tricycle
users struggled with the transition to the LFC, while push-rim users experienced a smooth
transition. This analysis was conducted using a 2 (group) X 2 (time) repeated measures
ANOVA with a Bonferroni adjustment for multiple comparisons and identification of
group interactions. Although separation into groups based on personal wheelchair yielded
unbalanced sample sizes for tricycle (N = 11) and push-rim (N = 3) users, the repeated
measures approach helps control for individual differences and unequal sample sizes.
Table 3.5: Average propulsion efficiency (meters/cycle) during WPT (SD)
Group
Personal Chair
LFC
Overall (N = 14)
1.16 (0.45)
0.81 (0.25)
Tricycle (N = 11)

1.36 (0.24)*+

0.77 (0.26)*

Push-rim (N = 3)

0.44 (0.21)*+

0.95 (0.23)*

* indicates significant differences within groups
+ indicates significant differences between groups
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Results revealed significant difference both between and within groups. For
participants who started using a tricycle, their propulsion efficiency significantly
decreased (p < 0.001) when using the LFC, which was a large effect (η2p = 0.76).
Conversely, participants who started using a push-rim wheelchair experienced
significantly higher propulsion efficiency (p < 0.05) when using the LFC, which was a
moderate effect (η2p = 0.39). A significant interaction was detected between group and
testing period (p < 0.001), which was a large effect (η2p = 0.70) (Figure 3.6). When
comparing outcomes between groups, results indicate that tricycle users had significantly
higher efficiency values (p < 0.001) compared to push-rim users prior to LFC use, which
was a large effect (η2p = 0.75). There was not a significant difference between groups
when using the LFC (p > 0.05), but push-rim users exhibited better higher efficiency
values.
Figure 3.6: Changes in propulsion efficiency (meters/cycle) before and after LFC use.
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Discussion
Results indicate there were no differences between personal wheelchair (i.e.,
tricycle and push-rim) and LFC use. The high level of variability between subjects can
explain the lack of differences detected across all dependent variables, both with and
without the LFC. Dramatically high standard deviations seen across all outcomes make
the data difficult to interpret. Although no differences were found in propulsion
efficiency across all participants, when separated into groups by personal wheelchair
design, differences were detected. Additionally, moderate to large effect sizes were
detected with each significant difference. Statistical evidence indicated that tricycle users
did not benefit, in terms of efficiency, from using an LFC, while push-rim chair users
experienced an improvement in efficiency when using the LFC. These findings support
existing literature that lever-drive propulsion systems are more efficient compared to
push-rim systems. This study was unique by using the WPT as a means of efficiency
evaluation and comparing three different wheelchair designs in these terms.
The significant interaction effect detected between tricycle and push-rim users
across propulsion efficiency testing period provides further explanation about the
differences uncovered. Tricycle users’ ability to be significantly more efficient than pushrim user prior to LFC use can be explained by the differences in propulsion system
designs. Since tricycles feature a single-lever propulsion system, it is much easier to
generate more mechanical power at a lower energetic cost compared with push-rim
designs (van der Woude et al., 2001; Mukherjee & Samanta, 2001).
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Interesting mobility characteristics were revealed when examining influence of
wheelchair design at the individual level. For example, one subject, a tricycle user,
experienced an increase in total bouts, but a dramatic decrease in average bout length.
This suggests that although this participant exhibited a higher frequency of movement
(i.e., bouts) with the LFC, their ability to sustain continuous movement (i.e., bout length)
decreased, which also led to the decrease of active hours. Bout characteristics for another
tricycle user provided another telling example how these data can be interpreted. This
subject had a slight increase in total bouts (difference of +3), but displayed a large
increase in sustained movement (i.e., bout length) and active time with the LFC. These
outcomes possibly suggest that the LFC enabled an already active individual to sustain
longer bouts of activity, which ultimately promoted a longer duration of activity over the
testing period (i.e., active time).
As for the three push-rim users, two exhibited a decrease in total bouts with the
LFC, yet increased their average bout length. This could suggest that the LFC was easier
to use for these two participants, which increased their time of sustained movement (i.e.,
bout length), but did not encourage an increase in active time and, therefore, decreased
overall frequency (i.e., total bouts). Additionally, one push-rim user experienced the
highest increases in total bouts, total active time, peak bouts, and propulsion efficiency
across all participants, regardless of personal chair design.
Although no differences were found in average bout length with and without the
LFC, results can still be compared to the Coulter et al. (2011) study. Interestingly,
average bout length was more than 60 sec across all participants with and without the
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LFC. This is contrary to the Coulter et al. findings, which described the majority of
wheeled movement lasting less than 60 sec at a time. The nature of bout length among
wheelchair users in developed and developing countries should be investigated further.
Use of peak bouts helped normalize participants’ mobility behavior by signifying
the distribution of bouts over the 5-day testing period, which helped identify heavily
skewed data. For example, one subject accumulated a total of 18 bouts while using the
LFC and 17 of those bouts occurring during a single 24 hr period (i.e., peak bouts). When
considering this participant’s average bout length with the LFC was 51.59 sec, the peak
bout results suggest that this individual used the LFC for only a short period of time and
then possibly abandoned the device. This is also supported by the participant’s bouts of
mobility diagram (Appendix V). Identifying peak bouts helps establish how consistent, or
inconsistent, wheeled mobility is over the given testing period and this variable should
continue to be used in future research.

Limitations
Although the sample size for this study was relatively low, moderate effect sizes
were seen across propulsion efficiency outcomes. Previous research indicates that
recruitment is an inherent limitation when collecting data in less resourced areas
(Mukherjee & Samanta, 2001, 2001, 2005; Winter et al., 2010; Winter et al., 2012).
Recruitment in these settings is determined primarily by access to qualified participants
and travel time, which is driven by financial resources. Although these barriers exist, the
methods and outcomes in this study suggest moderate effect sizes can be produced during
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a test, such as the WPT. It can also be argued that the sampled population in this study is
not representative of all wheelchairs users in the Lao PDR. This is because all
participants were recruited from the rehabilitation center’s database, which does not have
patient records on every wheelchair user in the country.
Using this method to evaluate mobility is also limited by the inability to
determine if someone was in the wheelchair during a recorded bout. Selecting
participants who are reliant on a wheelchair for mobility helped control for this factor to a
degree, but there is still a level of uncertainty. Future research could use pressure sensors
in the seat cushion to determine whether or not the participant is, in fact, sitting in the
wheelchair during movement.

Conclusions
Outcomes generated from the wheeled mobility and propulsion efficiency tests
offer valued information on how individuals interact with different wheelchair designs.
Dependent measures revealed unique individual characteristics about mobility and results
support the benefits of using the combination of WPT outcomes and wheeled mobility
(i.e., bouts of mobility) as effectiveness measures. More specifically, this research shows
that wheel-mounted accelerometers and bouts of mobility outcomes can successfully be
used in rural settings over an extended period of time. This is the first study to uncover
great detail on wheeled mobility characteristics during an individual’s daily activities in a
less resourced setting.
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When considering this was the first study to use this method to compare different
wheelchair designs in a less resourced and rural setting, this research should be
considered a pilot design. The robust wheeled mobility data revealed from this study sets
the stage for meaningful future research. It is clear that some individuals benefitted from
the LFC, while others did not, and the root causes of this phenomenon needs to be
investigated further. For example, the type of baseline wheelchair (i.e., personal chair)
seems to effect how an individual transitions to the LFC. This can be explained by the
similarities and differences in design between the three different propulsion systems.
Both the push-rim chair and LFC require bimanual, asymmetric upper-limb movements
to move and control the wheelchair. Conversely, the tricycle requires one arm to generate
power and one arm to control the wheelchair. Since the propulsion motions are different
between the tricycle and LFC, tricycle users experienced a difficult transition when using
the LFC. The similarities in bimanual asymmetric propulsion seen in push-rim and LFC
use helped push-rim users adapt quickly to the LFC and immediately experience
improvements in efficiency.
This paradigm can be explained by learning differences associated with
propulsion systems through the examination of skill complexity and focus of attention.
Skill complexity, overall, is increased with use of the LFC, as it is a unique method of
propulsion. However, push-rim users are already familiar with a bimanual propulsion
system, resulting in a smoother transition. Therefore, push-rim users experienced a
significant increase in propulsion efficiency when using the LFC. The bimanual aspect of
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LFC use served as a barrier for tricycle users and resulted in significantly lower
propulsion efficiency.
Transition to the LFC, for tricycle and push-rim users, also supports the
constrained-action hypothesis (Wulf et al., 2001; McNevin et al., 2003), which highlights
the importance of focus on movement execution. For example, it was observed during the
third and fourth participant visits that tricycle users were focused primarily on the leading
castor or levers on the LFC, rather than looking forward and completing strong
propulsion strokes. This observation could suggest that tricycle users were typically
focusing on movements, rather than movement effect, which interfered with their motor
control processes. Conversely, the improved transition seen by push-rim users can be
explained by their focus on the movement effect and overall comfort with LFC use.
These principles highlight the importance of effective and sustained education for
patients transitioning to different wheelchair propulsion designs, which should be
completed through frequent, consistent practice in variable conditions.
Future research can investigate these transition dilemmas in a variety of ways.
One approach is to only study changes in wheeled mobility for push-rim users
transitioning to an LFC. Given the similarities in baseline propulsion mechanics (i.e.,
bimanual asymmetric movements), this research design would focus directly on the effect
of the LFC. Another approach, for measuring tricycle users’ ability to transition to the
LFC, would be to increase the duration and frequency of LFC practice sessions during
the acclimation period. Researchers and/or clinicians should monitor these practice
sessions to ensure techniques are executed properly. These research designs would also
62

benefit from prolonged acclimation periods, which could help decrease variability
between participants and lead to more normalized data samples.
Difficult transitions seen by some participants, namely tricycle users, also led to a
lack of interest in using the LFC. All participants in this study depend on wheelchairs as
their primary source of mobility and their livelihood often depends on their ability to
move efficiently. Those who experienced a difficult transition to the LFC most likely
abandoned the new wheelchair immediately and reverted to their personal chair due to
the familiarity with the older product. Considering human subjects research will not
permit taking the personal chair away from the participant to ensure they use a new
product, the focus must be directed to an increased frequency of training sessions to
facilitate a smoother transition. In application, outside of research design, this issue
highlights the importance of adequate wheelchair prescription practices that focus on
providing the right wheelchair for the right person.

These conclusions focus attention on the importance of adequate and effective
wheelchair prescription and utilization of various wheelchair designs. This study yields
information that truly informs practitioners about how wheelchairs are used and how
patients interact with various products. Future research should continue the expansion of
application for wheel-mounted accelerometer and the robust information they can
produce, such as wheeled mobility. These approaches will continue to tell us how
patients interact with wheelchairs in their personal environments and aid practitioners in
providing improved and comprehensive services.
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Chapter 4: Defining Quality of Life and Applications for Special
Populations
Quality of life (QoL) is a complicated construct to define and it has been studied
extensively over the years. The definitions can vary widely across cultures and subgroups within a population, such as people with disabilities, or even more definitively,
wheelchair users. The wants, needs, and desires of these individuals can depend on
personal, community, and environmental influences. Each of these factors can differ
depending on the culture of a country and sub-cultures within a country. When
considering the QoL among wheelchair users in the Lao PDR, each of these factors must
be considered. However, it is important to start the discussion at the largest scale and
work toward the specifics of the targeted group. This means gaining an understanding of
QoL as a construct then working toward application to wheelchair users in the Lao PDR
and the characteristics that drive their definitions. This logical progression will lead to
suggestions for how to most effectively study and discuss QoL within the population and
with consideration to cultural sensitivity.
Historical definitions vary depending on the goal for why QoL is being defined.
While the use of QoL as a definitive term is relatively new (originating in the late 1960’s)
(Diener & Suh, 1997), the concept of a “good life” has been around for centuries.
Aristotle’s concept of eudaimonia taught individuals to focus on full potential of self that
would help achieve a good life on the individual level, while ancient Eastern philosophers
taught an approach that focused on bettering the community and restraining individual
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desires (Diener & Suh, 1997). The dichotomy that exists between these two approaches is
everlasting in the quest to define quality of life. For example, in a more contemporary
approach, Shaw (1977) developed a non-numeric formula to explain QoL. His formula of
QL=NE (H+S) shows that QoL (QL) is a product of an individual’s natural physical and
intellectual endowment (NE) and the combination of contributions made by the
individual’s home and family (H) and societal interactions (S). Shaw’s approach displays
the wide array of factors that can contribute to overall, individual QoL with minimal
explanation of definitive indicators. Conversely, Maslow (1943) defines wellbeing (i.e.,
QoL) in terms of a hierarchy of needs. Maslow’s approach provides a structural approach
to defining QoL and offers specific examples of how each hierarchal level can be met.
Shaw and Maslow’s work are just two examples of the countless approaches to defining
QoL, but these two—and others—should not be seen as competing theories. It is
important to understand that factors contributing to quality of life must be guided by the
discipline and how various constructs apply on the individual level (Farquhar, 1995;
Diener & Suh, 1997).
Nearly everything an individual experiences and is exposed to throughout life
affects QoL. A singular definition of QoL can only be established in individual terms
(Calman, 1984), as there is a lot to consider when coming to such a conclusion.
Disciplines across the world have a range of definitions for QoL and various methods for
establishing these definitions. For example, from a political perspective, QoL tends to be
driven by voter choices, political party affiliation, and socioeconomic level, among other
similar constructs that apply to political systems (Merola, 2014). Conversely, from a
65

sociological perspective, QoL is defined more in terms of self-regard and societal
wellbeing (Shuessler & Fisher, 1985). Anthropologists tend to take the broadest view as
it is traditionally argued that QoL cannot be given a universal definition (Wicks, 1999).
This view originates from anthropology pioneers Bronislaw Malinowski and Margaret
Mead, who were among the first to teach about global cultures having different views
regarding what constitutes a “good life.” The intention of this comparison is not to
suggest one approach is better than the other, but to simply display how the discipline in
interest guides the direction in which QoL definitions are taken. The bottom line is that
any study of merit must define the terms for which QoL is defined and avoid overarching
statements that include individuals beyond the target population.
It is also important to understand the different approaches for evaluating
indicators related to QoL. In a global assessment of QoL measurement tools, Diener &
Suh (1997) determined that either objective or subjective indicators serve as the basis for
all assessment tools. The foundation of objective indicators (also referred to commonly as
social indicators) is based on quantitative statistics derived from societal constructs
(Diener & Suh, 1997). The purpose of this approach is to present a battery of indicators
that evaluate a population based on statistics, which yields information summarizing the
population as a whole (i.e., country). Objective measures can be used to determine the
effect of a countrywide public health initiative or how economic stability influences an
entire population. For example, one of the most widely used objective measures for
health is the United Nations Development Program’s Human Development Index (HDI),
which measures health and longevity, literacy and school enrollment, and standards of
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living. Objective measures are beneficial when making global comparisons, but neglect
individual perspective. The constructs included within objective measures do not account
for individual differences (Farquhar, 1995; Diener & Suh, 1997) and the universal QoL
definitions highlighted in these measurements are not sensitive to individual perspectives
(Calmen, 1984; Coons et al., 2000).
Subjective measures, however, enable researchers to consider the individual
perspective on multiple levels, which personalizes the data and can lead to more effective
interventions. These measures can come in the form of a standardized assessments (i.e.,
SF-36, Sickness Impact Profile, etc.) or open-ended interviews that enable participants to
share their experiences in one form or another. Subjective measurements for QoL are
optimal when aiming to understand the nuances associated with individual perceptions,
especially in regard to special populations (i.e., people with disabilities). For example, a
wheelchair user may view QoL on a different scale than an able-bodied individual, an
individual with another type of physical disability, or even another wheelchair user. How
we as a society define QoL is dependent of countless variables that change from time-totime, but what is more important is how the individual defines their own QoL. Focusing
on specific populations and how QoL is commonly evaluated in various environmental
and cultural contexts will provide us with the evidence needed to help formulate methods
for understanding this population on a higher level. It is important to approach the
understanding of QoL for people with disabilities from both a subjective and objective
standpoint. This can lead to information specific to the individual’s experience given the
geographical and cultural contexts, while also yielding objective outcomes that can be
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compared to other sources. These approaches support one another and provide
comprehensive information about the individual’s experience.
QoL for people with physical disabilities is commonly defined in terms of
occupation, social integration, attitude toward life, and physical barriers in the
environment, among several others (Viemero & Krause, 1998; Lavesseur et al., 2008).
Many of these domains are also common when considering able-bodied populations, but
individuals with physical disabilities face challenges in these domains on a different
level. There are also several other domains associated with levels of QoL satisfaction. For
example, people with physical disabilities experience higher levels of anxiety and are
typically at great risk for experiencing depression when compared to the general public
(Sareen et al., 2006; Salem et al., 2014). When studying the QoL of people with
disabilities, it is advantageous to focus on a population that is reliant on similar services
and face common barriers. With respect to wheelchair users, the QoL domains identified
for people with disabilities also apply and often serve as the foundation for developing
methods to define specialized QoL indicators.

The vast body of literature studying characteristics of wheelchair user QoL often
uses non-wheelchair user specific measurements. This is primarily due to the limited
number of population specific evaluations. Two of the most commonly used nonwheelchair specific measurements are the SF-36 (Ware & Sherbourne, 1992) and
Functional Independence Measure (FIM) (Dijkers, 1988). Both of these assessments are
designed to assess general health (e.g., SF-36) and physical function (e.g., FIM) on a
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gross level for all populations. With the understanding that wheelchair users have unique
life experiences and abilities due to physical limitations, the use of these assessments
limits the capacity of the tool’s design and places the individual being assessed at an
immediate disadvantage. In order to generate increased validity for these assessments
when used for wheelchair users, adapted versions are created to become more sensitive to
the needs of this specific population (Ghislandi et al., 2002). When applied to wheelchair
users, the SF-36 and FIM focus primarily on self-care, mobility, pain/discomfort, and
anxiety/depression (Ghislandi et al., 2002). Valid results are produced when tools were
adapted to fit the needs of wheelchair users, but it can be questioned whether or not this
approach is too broad and does not provide enough detail regarding personal experiences.
QoL measurements that focus primarily on specific domains within user
experiences provide details on individual behavior in different aspects of life. For
example, mobility is a key and common indicator used to evaluate satisfaction of
wheelchair use (Ghislandi et al., 2002). Several tools focus on physical activity and
related topics as central determinants for wheelchair satisfaction. Measurement tools that
focus specifically on physical activity include the Physical Activity Record (Bouchard et
al., 1983) (self-reported activity diary) and Physical Activity Scale for Individuals with
Physical Disabilities (PASIPD) (Washburn et al., 2002) (self-reported activity
questionnaire). Both of these tools are used alongside physiological data to show the
effect of physical activity on wheelchair user health-related QoL (HRQoL) (Warms &
Belza, 2004; Van der Ploeg et al., 2007). Overwhelming evidence from these studies
indicate that physical activity improves HRQoL and can lead to lower prevalence of
69

depression and anxiety (Salem et al., 2014), improved mobility (Warms & Belza, 2004),
and reduced risk of developing secondary injuries (van der Ploeg et al., 2004). However,
physical activity is just one component of the larger picture. Social interactions are also
essential to individual HRQoL/QoL and must be considered when focusing on
wheelchair users.
The Craig Handicap Assessment Recording Technique (CHART), another
example of an HRQoL measurement, is an interview-based assessment used to evaluate
social interaction in addition to functional mobility (Whiteneck et al., 1987). Domains in
the assessment include 1) physical independence; 2) mobility; 3) occupation; 4) social
integration; and 5) economic self-sufficiency. With a weighted influence on societal
factors, research using this assessment aims to define the relationship between activity
and social interaction. Research using the CHART to study wheelchair users suggests
that physical activity is correlated with employment and overall improvements in
satisfaction with life (Oyster et al., 2011; Hastings et al., 2011). Use of the CHART helps
fill the void that can exist in the story of individual wheeled mobility by evaluating
physical movement and societal constructs with one another. These social indicators help
us understand the details of life as a wheelchair user and external factors that heavily
influence user QoL. While the CHART provides the opportunity to learn more about
societal influence in association with activity, complete qualitative approaches provide an
unrestricted approach to understanding the multidimensional complexities within QoL.
The influence of qualitative approaches can be found in the historical
development of HRQoL measurements. Variations in HRQoL measurement serve as an
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example of the array of factors often considered within the construct. Given the broad
definition of health, perceptions regarding HRQoL can vary widely on both individual
and group (e.g., culture) levels (Guillemin et al., 1993). Recognizing this issue early on,
Guillemin et al. (1993) proposed a set of guidelines that would make HRQoL measures
useful across cultures. Their process was based on fine-tuned translation techniques (e.g.,
back translation and committee review) and they found high agreement among raters in
the development of adapted measures. Although the Guillemin et al. guidelines providing
a foundation for culturally sensitive HRQoL measurements, Herdman et al. (1998)
argued that effective tool adaptation goes beyond highly detailed translation procedures.
Herdman et al. explained that adaptation strategies must also include thorough qualitative
research focused on the culture of interest. Consideration of unique cultural
characteristics can uncover a better understanding of how interventions work for a target
population when considering influences on their health-related behavior. Contemporary
research continues to focus on measurement adaptation that can yield culturally sensitive
tools that offer the best assessment of the target population (Wo et al., 2015; Celik et al.,
2015). Utilizing qualitative methods helps to optimize the effectiveness of the crosscultural tools.
Methods rich in qualitative data, such as interviews, enable researchers to
personalize experiences related to QoL. In wheelchair related research, closed-ended
feedback based interviews are often combined with performance tests to evaluate the
effectiveness of wheelchair design, which, again, highlights the utility of combining
subjective and objective measures. Mulholland et al. (2000) used interviews to gather
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feedback from women in India about a new wheelchair design. Researchers found from
the interviews that these women viewed the tested wheelchair positively, but they also
provided suggestions for wheelchair improvement that are usually not considered in a
Western setting. This is just one of many examples that highlight how qualitative data
collection can yield unanticipated, yet valuable information. Feedback from these women
revealed the importance of including users in the rehabilitation process and learning
about their specific needs in an international setting. A similar approach that combined
subjective and objective measures was used in Afghanistan to test the effectiveness of a
mass distributed wheelchair (Armstrong et al., 2007). Results from a wheelchair skills
test were combined with interviews to reveal that improvements needed to be made to the
product in order to fit the specific needs of this population. The use of interviews allowed
researchers to gather a broad range of information on both the individual and community
levels. Outcomes from the qualitative work offered insight on how not only the tested
wheelchair could be improved, but also how the influence of societal factors generated
perceptions.

Gathering qualitative data with interviews in these settings provides more cultural
insight and showcases the uniqueness of the population being studied. Although there are
several internationally recognized assessments designed to evaluate QoL across cultures
(e.g., WHO Quality of Life Questionnaire, International Classification of Functioning,
Disability, and Health (ICF), and Quebec User Evaluation of Satisfaction with Assistive
Technology (QUEST)), these tools must be adapted to fit specific cultural contexts. Tool
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adaptation mainly involves accurate translation, but not all items in the assessment are
always culturally relevant. Some researchers argue that adaptation of these tools can be
culturally sensitive (Guillemin et al., 1993; Goh et al., 1996; Chan & Chan, 2007), but
these studies focus on one culture and make overly generalizable conclusions. Qualitative
methods can yield a more culturally sensitive approach that is shown to be effective in
measuring changes across different cultures and economic development levels (Camfield
& Crivello, 2009). Therefore, it can be argued that the creation of new measurements
through use of qualitative methods, rather than adapting existing tools with translations
strategies, is the most appropriate method for researching cultural group specific QoL.
Bolton & Tang (2002) developed a methodology for creating culturally sensitive
measurements based on a foundation in qualitative research that can be used to evaluate
target populations. Their approach utilized free-listing methods (Weiss & Bolton, 2000)
to develop a list of culturally specific topics, which were later used to develop
instruments specifically tailored to the community being studied. Open-ended interview
questions were then formed on the basis of culturally relevant subjects. The data unveiled
throughout these interviews not only offered highly individualized perspectives, but also
provided a platform for individuals to explain how cultural practices influence their
everyday lives. These rich data can then be used to generate specialized questions and the
development of an assessment that is unique to assessing target populations within the
given culture. It is this kind of approach that leads to the most informative data when
studying wheelchair users, especially in a different cultural setting.
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Understanding QoL is a demanding task, but we know that when tailoring QoL
definitions to a specific population or an individual, data can be effective and informative
(Calmen, 1984; Farquhar, 1995; Diener & Suh, 1997; Coons et al., 2000). This often
means using subjective measurement tools that aim to detect specific contexts with
sensitivity to the focus population (Diener & Suh, 1997). When considering the QoL of
wheelchair users, subjective measurement assessments tend to focus on HRQoL factors.
Research suggests that wheelchair users view physically activity, opportunities for social
interaction, functional independence, pain/discomfort, level of self-acceptance, and
overall level of stress as primary HRQoL factors (Ghislandi et al., 2002; Lee et al., 2009).
Overwhelming evidence also suggests that increased levels of physical activity can
improve functional independence, while decreasing the prevalence of pain and anxiety
(Salem et al., 2014; Warms & Belza, 2004; van der Ploeg et al., 2004). Information
gathered from assessments such as the FIM, SF-36, PASIPD, and CHART provide an
overview to the needs of this populations, but methods grounded in a qualitative approach
enable researchers to gather more information on personal experiences that can be
culturally sensitive and applicable to international settings (Bolton & Tang, 2002;
Mulholland et al., 2008; Armstrong et al., 2007; Camfield et al., 2009). The use of
qualitative methods is also preferred in international settings because the translation of
assessments developed in Western countries is often not sensitive to cultural influences
(Goh et al., 1996; Herdman et al., 1998).
With the evidence provided on measuring QoL among people with disabilities on
both broad and specific levels, it is recognized that ability to be physically active,
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opportunities for social interaction, functional independence, pain/discomfort, level of
self-acceptance, and overall level of stress are primary factors that affect overall
wellbeing and satisfaction (i.e., QoL) (Viemero & Krause, 1998; Lavesseur et al., 2008).
There is empirical evidence suggesting that increased opportunities for employment and
social interaction lead to increased levels of physical activity, which decreases risk for
secondary injuries, anxiety, depression, and obesity (Warms & Belza, 2004; Salem et al.,
2014). There is also evidence suggesting interview-based approaches are the most
effective for gathering culturally sensitive and rich qualitative data when compared to
questionnaires (Herdman et al., 1998; Bolton & Tang, 2002; Camfield et al., 2009). Each
of these factors must be considered when focusing on people with disabilities,
specifically wheelchair users, in the Lao PDR given the unique nature of this research
and the specific population being studied. All countries and cultures have unique
characteristics that are established from a considerable amount of influence from regional
history and global involvement (e.g., colonization). Historical regional influences from
the Khmer and Siamese Empires (14th – 19th centuries), the regional dominance of
Buddhism, French colonization (1890’s - 1945), and the Vietnam-American conflict
(1964 – 1973), among many other factors serve as the broad foundation for QoL in the
Lao PDR.
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Chapter 5: Understanding Perceived Quality of Life Among People with
Disabilities in Rural Areas of the Lao PDR
It is estimated that nearly 80,000 people in the Lao PDR have a disability (Lao
Disabled People’s Association (LDPA), 2011). The origin of disability varies widely
throughout the country, but a large percentage originates from congenital abnormalities,
disease (e.g., polio), motorcycle accidents, and unexploded ordinance (UXO) accidents
(LDPA, 2011). Origin of disability can dramatically affect an individual’s life depending
on a wide array of factors. One of the overarching factors is the role of cultural constructs
and how individuals cope with these influences. Previous research summarizes the wide
use of objective measures when studying QoL at the international level (Farquhar, 1995;
Diener & Suh, 1997), but it is understood that use of methodical subjective measures
unveils specific cultural influences that may remain unknown otherwise (Bolton & Tang,
2002). As discussed in the previous chapter, not only must QoL definitions take
individual differences into consideration, but the roles of cultural influences must also be
identified. Therefore, the purpose of the following body of work is to develop an
understanding of QoL among people with disabilities, specifically wheelchair users, in
the Lao PDR.
People with disabilities throughout the Lao PDR define QoL in a variety of ways
and the relationship between UXO survivors and other individuals with disabilities serves
as a primary example. The Lao PDR is the most heavily bombed country per capita in the
world with nearly two million tons of explosive ordinance being dropped in rural areas of
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the country between the years 1964 and 1973. Estimates suggest that roughly 30% of all
ordinances did not explode when dropped and these UXO now remain a living threat to
rural inhabitants. Over the past 15 years, there have been 655 injuries and 279 deaths
caused from UXO, which were dropped nearly 40 years ago (UXO Lao, 2013). For those
who were injured, UXO survivors reported a significantly higher “impact of injury” on
life satisfaction, mood, confidence, independence, and reliance on others, compared to
those disabled not because of UXO (Wyper, 2012). Wyper used the Perceived Impact of
Problem Profile (PIPP), a psychosocial questionnaire, to determine differences between
the two groups. The differences that exist between these two groups are understandable
given the dramatic psychosocial impact of a “war like” injury (Sims, 2009), but it should
be noted that a small percentage of UXO injuries lead to mobility disabilities (World
Education Laos, 2012). Wyper’s research establishes how a measure such as the PIPP can
be used to identify differences between two groups, but this assessment does not explain
the role of cultural constructs on these perceptions. This example highlights the need for
highly individualized QoL definitions and further investigation highlighting Lao cultural
influences.
QoL in the Lao PDR is often defined in terms of economic development level, but
researchers argue this is a narrow approach that neglects all social factors (Diener & Suh,
1997). Diener and Suh generated a comparison between per capita purchasing power
parity (PPP) and a social indicator index to support their argument. Their research shows
that although there is a correlation between economic stability and social wellbeing,
several countries serve as exceptions to this rule. For example, at the time of this study,
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Tunisia and Israel were nearly at the same level of social wellbeing, but Israel’s PPP was
far stronger. Another commonly used international QoL assessment is the United Nations
HDI. This assessment measures beyond economic development, but is still an objective
approach. The Lao PDR’s PPP ranking of 141/186 (International Monetary Fund, 2013)
places them among other countries such as Papua New Guinea, Nigeria, and Pakistan;
and their HDI ranking of 139/187 is similar to Ghana, Bangladesh, and Zambia. National
reports on the state of health in the Lao PDR indicate that the country is making progress
in areas needing attention (Department of Planning and International Cooperation, 2011;
World Health Organization, 2012), but the country remains one of the poorest and least
developed in the world. Objective measurements provided by the IMF and HDI rankings
provide a snapshot of Lao issues, but focusing on subjective measurements can provide a
deeper understanding of the cultural influences that affect QoL, especially among
wheelchair users.
Academic approaches often provide the best opportunity for exploration into
subjective indicators that focus on specific topics; however, literature on overall QoL in
the Lao PDR is limited. Panthavaong et al. (2013) studied the outcomes of a cleft-palate
operation and measured QoL based on the results of the surgery. This approach used
perceived appearance as the indicator and associated responses directly to overall QoL
rather than satisfaction with the surgery, leading to an over generalizable conclusion.
Another study showed that women and children in the Lao PDR are frequently exposed
to indoor pollution due to wood burning for heat in the home, which influences QoL
(Mengersen et al., 2011). Researchers measured toxicity in the air within the home and
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compared results to a questionnaire that was compiled from various respiratory health
measures. While the researchers conclude that QoL is negatively influenced due to the
high level of pollutants in the home, their measurement does not consider factors outside
of respiratory health that could explain why it may be necessary to build fires indoors.
These studies take a narrowed view when studying QoL and must progress towards an
approach that reveals further detail about the role of Lao cultural constructs influence
QoL.
Preliminary fieldwork for this dissertation included participatory observation
across the Lao PDR, which provided a foundation for understanding the QoL of people
with disabilities in the country. In general, participatory observation suggests that QoL
for citizens of the Lao PDR is grounded in community interaction, individual honor, and
graciousness to others. Each of these factors are deeply imbedded within the Lao culture
and also common in Southeast Asian cultures (Okun et al., 1999). The Lao are highly
dependent on community as a support system and prioritize social interaction above
productivity. While this is often considered a frustrating aspect of Lao culture among
foreigners in the workplace, this sense of community serves as the backbone for the
country. Personal honor is also highly recognized as it is across other countries in the
region and continent (Haque, 2010). Commonly referred to as “face” or “losing face” in
the region, individuals aspire to be respected within and outside of their community and
avoid confrontation (Kim & Nam, 1998). Finally, graciousness to others is a construct
stemming from the influence of Buddhism (97% of the population) across the region and
country (Khamvongsa, 2009). Common acts of kindness are regularly practiced
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throughout the country in an effort to improve one’s karma and chances for prosperity in
their next life (Khamvongsa, 2009). Each of these QoL domains that exist for the
population as a whole also apply to wheelchair users, but subcategories and individual
perception within each of these domains can differ. For example, the majority of Lao
associate themselves with Buddhism and some directly associate bad karma with
disabilities. This causes a large portion of the population to view people with disabilities
as “bad luck” and carriers of bad karma (Sims, 2009), which leads to the maltreatment of
the physically and mentally disabled. It is concepts such as these that need to be better
understood and remain largely unstudied in the Lao context for people with disabilities.
Gaining a better understanding of this population can ultimately lead to initiating
necessary behavior change, improved education, and adequate services. An open-ended
approach that yields specific examples regarding cultural relevance and experiences as a
wheelchair user is the most effective way for understanding QoL in this population.

When considering QoL from the Lao perspective, factors that are considered
important among the population as a whole often gain complexity when considering subpopulations, such as wheelchair users. Research focusing on people with disabilities must
pay close attention to the inclusion of UXO survivors, as this population is shown to
experience dramatic differences in various QoL factors when compared to the non-UXO
physically disabled (Wyper, 2012). Additionally, qualitative approaches to studying QoL
among wheelchair users enable us to learn about personal experiences that cannot be
understood on a larger scale. For example, Alvesson et al. (2012) used interviews to
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study caregivers of the fatally ill in rural communities in the Lao PDR and found that
these caregivers are highly skeptical about Western medical treatment at hospitals, which
ultimately leads to low expectations of recovery. It is culturally unique features such as
these that can be identified through the interview process. These influences are possibly
overlooked when using internationally recognized questionnaires and assessment tools.
Using an approach that establishes a concrete outline of cultural constructs that are
revealed through personal experiences can lead to the development of a culturally
sensitive assessment in the Lao context (Bolton & Tang, 2002). This approach begins
with use of qualitative methods that identify the role of culture across collective
experiences within a selected population (Bolton & Tang, 2002). This has yet to be done
when studying people with disabilities in the Lao PDR and, therefore, it remains
unknown how Lao culture and collective experiences influence QoL. Studying
wheelchair users throughout the country at the individual level can place emphasis on a
diverse disabled population who all receive similar service and face common barriers.
When focusing on this specific population, comparisons are generated across those who
are studied, which yield rich data highlighting the intricacies of wheelchair use within the
culture. The purpose of this study was to learn about the personal experiences of
wheelchair users in rural areas of the Lao PDR through the use of a qualitative approach.

Research Question
RQ1: How is quality of life perceived among participants given their individual
experiences as a wheelchair user in rural Lao?
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Methods
All interviews were conducted in Xieng Khouang (XK) and Savannakhett (SVK)
provinces in the Lao PDR. Administration of this research project was approved by the
Ministry of Health in the Lao PDR (Appendix II) and was facilitated under the
supervision of World Education Laos (WEL). Interviews were conducted with
wheelchair users in rural areas to gain perspective on the perceived quality of life of this
population. Key informants are considered active wheelchair users who travel
independently on a regular basis and use locally manufactured wheelchairs. All key
informants were selected as a sub-group from those who participated in the bouts of
mobility study of this dissertation (Chapter 3). Interviewing active wheelchair users was
an important aspect of this research because the qualitative data collected can be
discussed alongside the quantitative mobility data from Chapter 3. The N for this study
was 10 wheelchair users, who were selected as a sub-group from the same N of 14
represented in Chapter 3. Table 4.1 provides pseudonyms, ages, gender, and wheelchair
type associated with key informant interviews.
Table 4.1: Characteristics of key informants.
Name
Sarah
Jack
Seth
Martha
Chris
Tina
Dustin
Darla
Jerry
Andy

Age at Start of
Project
33
29
46
56
37
47
30
38
42
23
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Gender

Wheelchair Type

Female
Male
Male
Female
Male
Female
Male
Female
Male
Male

Tricycle
Tricycle
Tricycle
Tricycle
Tricycle
Tricycle
Push-rim
Push-rim
Tricycle
Tricycle

Key informants were not randomly selected from the participant pool, which was
done to achieve the most diverse sample possible. The average age of participants was
38.1 years, including six males and four females. It was not possible to generate an equal
sample based on gender because of the inequality in the participant sampling pool. Since
all key informants were defined as active wheelchair users and all live in rural areas
where education attainment is low, wheelchair use and education level were not
considered during selection.
Recruitment for the key informant interviews happened when consent was being
obtained for research participation in the bouts of mobility study (i.e., Chapter 3). If the
individual verbally agreed to be interviewed, the interview was conducted during this
visit (i.e., first visit). Data gathered from interviews was independent from wheeled
mobility data (i.e., Chapter 3), as participants were interviewed entirely about their past
experiences and not experiences with the LFC. Therefore, participation in interviews did
not influence mobility data collected and vice versa.

Research Design and Protocol
Perceived quality of life was measured using a qualitative approach consisting of
semi-structured open-ended interviews. The Perceived Quality of Life Interview Guide
(Appendix VI) was developed by the principle researcher and used as a framework for
each interview. This guide was reviewed and approved for appropriateness by members
of the research team (i.e., Lao nationals). Formatting questions in Initial, Intermediate,
and Ending categories is based on suggestions from Charmaz (2006). Key informants
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(i.e., wheelchairs users) were interviewed using open-ended questions and succeeding
questions were determined by participant responses. Questions were neither standardized
nor published, but were designed specifically for this project and focus on the following
topics: employment, physical activity, social inclusion, pain/discomfort, anxiety, and
functional independence. These topics are found to be key indicators of quality of life
when considering the population (i.e., wheelchair users) and environmental context (i.e.,
rural areas of the Lao PDR) (Salem et al., 2014; Warms & Belza, 2004; van der Ploeg et
al., 2004; Wyper, 2012). To gather rich qualitative data, question prompts that promoted
“yes” or “no” answers were avoided.
A research team, composed of the principle researcher, a lead interpreter, and a
lead note taker, administered all interviews. Prior to the start of each interview, the
research team took time to build rapport with the key informant to ensure the individual
would be as comfortable as possible during the interview. The interpreter and note taker
were both Lao nationals and both were extensively trained on the interview protocol.
Each member of the team had a distinctive role during each interview. All questions were
asked in English by the principle investigator and interpreted into Lao (local language) by
the lead interpreter. Both the principle investigator and lead note taker took ethnographic
notes throughout all interviews. Aside from content revealed during informants’ answers,
notes also included details on body language, physical environment, surroundings (e.g.,
family members watching/listening), and other types of useful information not captured
in the dialogue. The principal investigator is proficient in Lao at a level where he was
able to understand the majority of all interpretation that took place during the interview.
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The principal investigator’s proficiency in Lao enabled him to ensure the correct
information was being asked and that informant responses were recorded accurately.
Interviews were capped at roughly 60 minutes to help control time and feasibility
restrictions and were recorded with a digital audio recorder.

Analysis
Immediately following each interview, the research team discussed particulars of
each interview in detail, which served as an early stage of analysis fueled by immediate
reactions to key informant experiences. These post-interview meetings led to a greater
understanding of what was conveyed and discussed during each interview. Additionally,
the post-interview meetings allowed the principal investigator to learn about the research
assistants’ personal understanding of what was said during each interview, which
provided a platform for exploring unique cultural characteristics. In addition to postinterview discussions, the research team re-listened to each interview audio recording for
note checking and further discussion of key informant responses.
Interviews were analyzed using grounded theory methods, which involved the
creation of codes generated through detailed continuous analytical memo writing
(Charmaz, 2006). The analytical process began with assigning codes to frequently
occurring words and/or topics of conversation. Memos were written after coding as a
method for enabling the principle researcher to begin generating a theory based on key
informant experiences. Interviews were re-coded and memos were re-written throughout
data collection, which generated content themes. This process is known as constant
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comparison (Charmaz, 2006; Glaser & Strauss, 1967) and occurs when the researcher
compares content to that of earlier conducted interviews, which leads to a reflexive and
constantly evolving development of theory. These memos, themes, and codes were revisited several times to enable the principle investigator to discover content that may
have been overlooked at one point. The end result was the development of a deeper
understanding of QoL as defined by key informants in this study.

Results
Participant interviews were successful in yielding valuable information about the
experience of wheelchair users and how they individually perceived quality of life. The
approach undertaken in this study was designed to generate a theory for quality of life
perception based on the lived experiences that frame how each individual perceives the
quality of their own life. The interview guide (Appendix VI) was used to conduct the
semi-structured interviews with each participant. Conversations were driven by the
participants, which allowed them to ‘take it where they wanted’. Follow-up questions
were based on participant responses. This organic, free flowing approach afforded
participants the opportunity to discuss what they found important (i.e., value) and how
these experiences contributed to and altered their quality of life perception. The interview
guide was only used when conversation about a topic ended and a new topic needed to be
started.
Through use of constant comparison strategies during analysis (Charmaz, 2006;
Glaser & Strauss, 1967), participant interviews yielded four distinct themes: 1) changes
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in life attributed to wheelchair use, 2) family and community support, 3) importance of
image, and 4) unique experiences based on ethnic traditions and origin of disability.
Supporting evidence for these themes is presented below.
Theme 1: Changes in life attributed to wheelchair use
It was unanimous across all participants (N = 14) that the introduction of an
accessible wheelchair was a life-changing event. Life before using a wheelchair was
generally described as being painful, difficult, and sad. This is primarily due to the lack
of mobility and/or pain associated with alternative types of movement, such as crawling.
Conversely, life after receiving their first wheelchair can be best summarized as being
liberating, comfortable, and convenient.
Prior to discussing the experiences associated with these stark contrasts in quality
of life, participants’ origin of disability requires attention as it helps explain individual
circumstances, and by extension, unique individual experiences. Out of the 10
participants, only one depended entirely on a wheelchair for mobility purposes, while the
remaining nine individuals used a wheelchair as their primary means of transportation.
The young man who depends on a wheelchair, Dustin, was paralyzed from the waist
down due to a motorbike accident several years ago. The remaining nine participants’
disabilities originate from either having polio as a child or being born with a congenital
abnormality. These nine individuals are able to move without a wheelchair, albeit with
modified forms of ambulation that include, but are not limited to, crawling, walking on
knees, and using supportive structures (e.g., walker). These modified forms of ambulation
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were created because these individuals have coped with abnormal lower limbs for their
entire lives—without mobility aids. They were forced to discover/invent various methods
of movement that best fit their ability. This comparison is not intended to minimize the
importance of wheelchair use for everyone except Dustin, but is rather used as a method
for describing the varying degrees for which these participants rely on a wheelchair.
Dustin’s explanation of his own experiences before and after using a wheelchair, do,
however, magnify the contrasts:
Before having a wheelchair, I would only lay on the floor without doing
much. I could only move my arms and hands and I just watched my legs
getting smaller and smaller. I asked my dad to build me a walker, so I
could learn how to stand up by myself. I wanted to learn how to be more
independent, because I relied on everyone when I needed something. I
even needed people to hold me when using the toilet. (Dustin)
I used to think about committing suicide for the first two years after my
accident. I wanted to die, but I was afraid to kill myself. I couldn’t do
anything by myself and couldn’t go anywhere; I just felt worthless.
(Dustin)
I got my first wheelchair three years after my accident and it immediately
helped. It felt so much better to sit all day instead of just lying down. This
also made it easier for me go to the bathroom by myself, once I learned
how to [transfer] in-and-out of my wheelchair. (Dustin)
Dustin’s experience helps exemplify the stark contrasts seen in life attributed to
wheelchair use. His experience with depression and suicidal thoughts were rooted in his
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lack of independence, both in terms of movement and having to rely on family and
friends for help. The experiences of others in the group are unique in their own way, but
analyses of these experiences revealed inherit similarities. When exploring the
experiences of the participant group as a whole and how these experience relate to
changes in life attributed to wheelchair use, responses can be dichotomized under two
central experiences: 1) expanding accessible reach by improving comfort and
convenience via wheelchair use and 2) the need for durable wheelchairs that meet the
needs of these individuals.

Expanding Accessible Reach by Improving Comfort and Convenience
Aside from the particulars associated with human movement, the goal of
movement—all movement—is to travel from an origin to a desired destination. People
with physical disabilities, especially those with affected lower limbs, are at a dramatic
disadvantage when it comes to completing this seemingly simple task. The lack of
assistive technology further exacerbates these disadvantages. Participants detailed these
barriers with stories of their experiences prior to wheelchair use. More specifically,
stories were told about the difficulties associated with everyday travel before using a
wheelchair and how these difficulties were often manifested in discomfort, pain, or
embarrassment.
Martha, a confident mother and the oldest participant in the group, explained and
demonstrated that she could walk in a deep-crouched position, while slightly dragging
her left foot (the limb affected from polio as a child), when not using a wheelchair. Up
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until she received a wheelchair roughly seven years ago, this abnormal method of
walking was her primary mode of locomotion. Martha explained the effect of impaired
locomotion on her life:
It was really difficult to travel - I really couldn’t go anywhere. I would get
really tired when I tried to walk to the market or go see friends and I was
always uncomfortable. I have legs, but I do not have legs to walk like
other people. But now that I have a wheelchair, things are more
convenient and comfortable. (Martha)
Martha's experience not only reveals the difficulties she faced with mobility prior
to using a wheelchair, but also the benefit she experiences from being able to move more
conveniently and comfortably with the help of a wheelchair. Sarah, a lively young
woman who lived in possibly the most rural village visited, also had polio as a child, but
has been using a wheelchair for about 20 years (most of her life). Sarah taught herself to
walk on her knees prior to receiving her first wheelchair. She depends on this method
when previous wheelchairs have broken—relying on what she knows. This method has
left her knees badly calloused and her lower legs (below the knees) severely atrophied.
She explained her experiences in detail:
Before getting a wheelchair, I taught myself to walk on my knees. This
gets really painful when doing it for a long time, so I would also crawl
sometimes if the pain became too much. Walking on my knees also meant
my skirts and pants were torn all of the time. But after getting a
wheelchair, I get to see my friends whenever I want! (laughs) I can go to
the river and hang out in the neighborhood shop whenever I have time.
(Sarah)
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Just as Martha described before, Sarah's experience supports the benefits of
comfortable and convenient travel. Sarah's excitement when talking about life after a
wheelchair also sheds light on her generally optimistic attitude and enjoyment toward the
wheelchair expanding where and when she can travel. The importance of convenient
travel is explained further through the experiences of Darla, a quiet woman who lives
with her sister and brother-in-law on the outskirts of the provincial capital. Darla has an
undiagnosed congenital abnormality that has stunted her growth and left her with legs so
weak that they cannot support her body weight. She explained her experiences with
mobility before and after wheelchair use:
Before using a wheelchair, I moved around using a small stool to support
my body, since my legs are not strong enough. My sisters also used to
carry me if we were going somewhere together and/or traveling a long
distance. Now that I have a wheelchair, I don’t have to bother them and it
is more comfortable for me to get around. (Darla)

Darla defines convenience in her terms by lessening her perceived burden toward
her sisters. She also explains the increased levels of comfort she experiences when using
a wheelchair versus the stool. To further explain how she used a stool to support herself
during movement, she would place the stool behind her and lead with legs, almost as if
using a walker, but with the walker placed posteriorly rather than anteriorly. Regardless
of her technique in using the stool, this method gave her great discomfort and she later
greatly benefited from being given a wheelchair.
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Interviews revealed one outlier that acknowledged improved mobility, but was
not pleased overall with outcome associated with wheelchair use. Seth shared the
following experience:
When I used to crawl, I used one leg to help push myself. But now that I
use a wheelchair all of the time, I have lost strength in that leg and now it
is a lot more difficult to crawl on the ground, which I need to do
sometimes for work. I also feel like my arms used to be stronger before
using a wheelchair. (Seth)

It is interesting that Seth is the only participant to describe wheelchair use as
being a disadvantage, but when considering his job as a motorbike mechanic, his desire
for increased levels of strength and mobility on the ground is understood. Seth did
mention, however, that having a wheelchair enables him to travel to nearby shops and
pick up supplies when necessary. This task was unachievable without a wheelchair, and
Seth conceded that his life, in ways, has become more convenient since using a
wheelchair. It should also be mentioned that Seth exhibited high levels of confidence
throughout the interview and a general discomfort with being seen as weak. This persona
can help explain his view of wheelchair use, but will be discussed in a later theme.

Desire for Durable Wheelchairs that Meet Individual Needs
This second central experience seen across participants highlights the benefits of
durable products. Durability heavily influenced the theme of changes in life attributed to
wheelchair use. The rough terrain of rural Lao is hard on the structural integrity of
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locally-manufactured wheelchairs, which leads to frequent damaged that can take
upwards of two to three months to fix—depending on local supplies. Moreover,
wheelchair prescription is a crucial step in ensuring that the wheelchair provided fits the
individual’s performance needs. The combination of durable products and proper device
prescription is critical to determining how a wheelchair interacts in a patient’s life.
Participant responses revealed that their needs were often inaccurately assessed,
which resulted in not being prescribed the correct wheelchair model. However, when
provided with the right wheelchair that performs properly, participants begin to
experience life improvements that can be attributed to wheelchair use. Chris, a shy,
hardworking man who lives with his brother and sister-in-law, is in an environment
where the roads are in atrocious conditions, and his daily travel involves a relatively long
distance. He explained the issues he was currently having with his wheelchair:
My wheelchair doesn’t work properly because the wheel bearings are
broken. This is my second wheelchair and it seems like these wheelchairs
break a lot. Although the bearings are broken, I can still use it and I use it
every day, but it is hard to go long distances. But it is still easier than
crawling long distances. (Chris)

Chris is a victim of having a wheelchair that may, in fact, fit properly, but the
damage presumably caused by the rough terrain leaves the wheelchair impaired. His
village does not have the resources to make the needed repairs and he rarely sees the
provincial health practitioners who could issue him a new chair. Chris also relies on his
wheelchair to use the toilet, as his own house is not equipped with one. This fact only
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exemplifies Chris’ need to have a durable wheelchair. In another example, Andy, a young
man with high energy and an active social life, explains the various tricycles he has
received over the last 16 years:
I’ve received three [tricycles] in total and I’m still using the first one
(laughs)! The other two broke pretty soon, so I just kept using the first
one. It isn’t in very good shape and it seems to be missing a lot of parts,
but it still works - even for being 15 years old. I’m sure it will break any
day now! (Andy)

While it is remarkable that his original tricycle of nearly 15 years has outlasted
the structural integrity of succeeding devices, the parts on his wheelchair that were
missing are essential to comfort and proper fit. For example, most of the seat cushion had
worn away, forcing him to sit on less than one centimeter of padding on top of a metal
plate. This provided minimal support and became increasingly uncomfortable.
Additionally, the tricycle’s footrest was completely missing, resulting in his feet either
resting on small bars (where the footrest once existed) or dangling without any support.
Although Andy's wheelchair was in dire need of repair and/or updating, he still managed
to routinely travel, without fail, roughly four kilometers every day.
The experiences of Chris and Andy highlight the importance of durability and
how the rough terrain in rural areas dramatically lowers the structural life of these
wheelchair designs. In an effort to be proactive about managing the obstacles of his
physical environment, one participant took an approach that was unique to the group.
Jack, a hard working and highly skilled carpenter, realized that his physical environment
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was holding him back and that a change needed to be made. He explained his story:
Before getting a wheelchair, I just stayed at home and did nothing. My
parents and siblings would work in the rice fields and garden and bring
food home to me. But when I received a wheelchair, it was still difficult. I
couldn’t use it anywhere, because the roads are too rough in my parents’
village. So my wife and I moved [to Nong Het district] and bought
property next the paved road. It is much easier to get around here. (Jack)

In this concise statement, Jack summarizes three important phases of his life
before and after using a wheelchair: complete lack of mobility, ineffective wheelchair
provision, and proactive change to improve efficiency. Jack’s first wheelchair—a pushrim—showcased local practitioners’ role and impact, as they issued him a wheelchair not
suitable to his terrain. This prevented him from realizing optimal benefits and, ultimately,
prompted him to move to a more conducive physical environment. Needing to figure out
a better option, Jack and his wife moved to a different district where they found property
on a paved road that dramatically increased the convenience and comfort of his travel.
Additionally, in an interesting sequence of events, health practitioners in the province
issued Jack a tricycle, which can perform better on rough terrain when compared to pushrim designs, after he had already moved to his new house. This again exemplifies the
impact of practitioners’ role in a wheelchair user’s life. Regardless, Jack is happy with his
current living condition and the increased levels of comfort and convenience that can be
attributed to the change in physical environment and wheelchair design.
The important role of physical environment, and having a wheelchair that can
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perform in these conditions, is again displayed through Darla’s experiences. Since she
lives on the outskirts of the provincial capital, houses are further apart and roads become
unpaved, which is not the case less than 10 kilometers from her house in the capital’s
center. The increased distance between houses and poor road conditions resulted in
Darla’s wheelchair travel outside of her home being increasingly difficult. She explained
more about this experience:
I’m kind of afraid to go on the rough road outside of my house, especially
if I am alone. I always think that I’ll get stuck and not be able to move
when I’m far away from the house. If I ever want to go outside, I usually
ask my sister to come with me. (Darla)

Darla’s experience reveals that while wheelchair use led to a more independent
life (as previously mentioned), the physical environment around her house and design of
her wheelchair are limiting factors. The examples of Darla, Jack, and others magnify the
importance of ensuring individuals are assigned appropriate wheelchairs—in terms of fit
and physical terrain. However, one participant offered an example of how these needs are
being met. Tina, a mother who lives in a small village within the provincial capital,
serves as an example of how individual needs can be met over an extended period of
time. Tina has been a patient of the Provincial Rehabilitation Center for more than 20
years and shared the following experience about her life with assistive technology:
I mostly use my tricycle, because it is the easiest to use when going long
distances. I like to use my push-rim wheelchair when we go to important
places like the temple or an event of some kind. I also use the push-rim
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when I don’t feel well, because the tricycle requires a lot of strength and
effort. When I’m in the house, I use these crutches that I have had for a
long time. It is the best option in the house because of our small space, but
sometimes I lose control and fall. (Tina)
Tina’s experience shows that rehabilitation practitioners have developed a patientcentered care plan for her that fits her evolving needs. She started off using crutches
several years ago when she needed minimal assistance walking or even standing upright.
However, over the years, her condition has deteriorated and she is now entirely
dependent on assistive technology. The three items she uses all serve a different purpose
and help her move with increased comfort and convenience. Her choices in wheelchair
type enable her to feel socially comfortable and decide what method of propulsion (pushrim or tricycle) is most appropriate/desired. Tina’s experience with wheelchairs,
however, comes with an exception to the group norm. Tina lives within one kilometer of
the Provincial Rehabilitation Center and, therefore, is the beneficiary of increased levels
of attention, which results in increased levels of care. Tina knows all of the rehabilitation
practitioners on a first-name basis and has access to their services whenever needed.
Tina’s experience with rehabilitation care suggests that practitioners have the capacity to
provide adequate care of wheelchair services, but it is possibly highly contingent on
proximity, access to the patient, and time.
Participant experiences affirm the importance of a proper wheelchair and the
changes wheelchair use can inspire. These experiences not only covered the simple
importance of having a wheelchair when needed, but also highlight the significance of
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having the right wheelchair. Overall, wheelchair use enhances physical comfort and
convenience of travel, and is generally viewed positively.

Theme 2: Family and community support structures
Participants routinely shared stories about friends, family, and the community as a
whole, accounting for roughly 27% coverage across all interviews. Remembering these
interviews were designed to allow each participant to discuss what was important to
them, the high frequency of these topics highlights the significance of these support
systems. These networks provided the nucleus of support for interviewed participants.
Shared experiences suggest relationships with family and community members are
inherently different, but critical to overall quality of life. Exploring participant
experiences in detail helps signify the importance of these relationships and exactly how
these support networks are used. Experiences with family members were primarily
summarized in terms of contribution. For example, when participants were asked to
discuss their relationship with family members, a typical response would quickly mention
that everyone loved one another, but the focus of the response discussed how the
individual contributed (either financially or non-financially) to the family. Conversely,
experiences shared about relationships with friends and people in the community focused
more on the emotional support and the enjoyment that comes from inclusion. These
experiences are described in further detail under the sub-themes of 1) family relationships
and means of contribution and 2) community support networks and social inclusion.
Examples provided within these sub-themes help frame the overall role of families and
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communities in participants’ lives.

Family Relationships and Means of Contribution
Interview responses revealed common participant experiences with respective
family members that uncovered the importance of contribution in these relationships. The
nature of contribution stems from the role of individuals within the family unit and is
defined in terms of either financial or non-financial aid. Each of these distinctive roles
has their own level of importance, which is determined largely by age, family structure,
and expectations. Out of all participants, three individuals significantly contributed
financially to the family unit and were also able to support themselves. Each of these
individuals has a business that generates a steady income and they have all sought and/or
received training to advance their skillset. Jerry, a reserved and popular man in the
village, taught himself how to cut hair and has now made a career out of his skillset:
I’ve been cutting hair for about 14 years and started out just using
scissors. A lot of people in the village kept asking me to cut their hair, so I
ended up getting pretty good at it. After my training, I was able to use
better equipment, like a proper barber chair and electric clippers, which
really improved my business. I would like to have a barbershop on the
main road some day. (Jerry)

Jerry’s training was facilitated by a Cambodian non-profit organization that sets
up vocational training programs for those who live in rural areas of Southern Laos. He
was sought out by the organization through a reference from the Provincial Rehabilitation
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Center and attended a two-week training program on cutting hair, when he also received
modern equipment (e.g., traditional barber chair and clippers). Jerry’s barber chair is setup underneath his house (traditional Lao homes are often on stilts, raising them roughly 2
meters above the ground) where he has an electric outlet for his clippers. He lives on the
crossroads of two main streets of small villages and usually spends his days sitting in his
barber chair and waiting for customers to stop by. When asked what he likes about
cutting hair, he said:
Cutting hair allows me to make my own money, buy what I want, and help
my sister and her family out when they need it. Before earning my own
money, I would rely on my parents and I never liked asking them. (Jerry)

Jerry clearly enjoys the financial independence that his barber career brings him
and he is also able to support his family when necessary. His experience also reveals a
suggested level of embarrassment about relying on his parents’ financial support at one
point in his life. Jerry’s financial independence is mirrored in Seth’s role in family
contribution. Seth rents his own space for a motorbike repair shop and lives in an
apartment upstairs with his sister. He has operated his own business for over 15 years and
is now able to not only support himself financially, but also act as the primary financial
contributor for his whole family. Throughout the interview with Seth, although he was
not very talkative at times, it became very clear that he was proud of having a business of
his own and a steady income that could generate a wanted level of security.
Another primary financial contributor was Tina, who also provides for her entire
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family. Tina has a small business inside of her home selling various ceremonial products
for Buddhist holidays. Prior to the start of her interview, Tina was in the process of
making mahkbahng, a small ornament made out of banana leaves and flowers that is used
during prayer at the temple. She explained the following about her work:
Many years ago, I used to have a small grocery store. I never made that
much money, because a lot of other people in the area sold the same
things. I then started teaching myself how to make things that are used at
the temple. There are a lot of Buddhist holidays every month and I live
right next to a large temple. Plus, there wasn’t anyone in our village
making these products at the time, so I ended up making a lot more money
compared to the grocery store. (Tina)
My husband is getting old now and my daughter is in school, so it is up to
me to make money for the family. We all do our part: my husband does
some work on our house, my daughter helps with cooking and cleaning,
and I help make sure we can buy food and other things we need. (Tina)

Tina found a way to make the most of her abilities and discovered new ways that
she can provide for her family. The income generated from her small business is enough
to provide basic needs for her family along with improved financial stability. However,
Tina also expressed an interest to transition out of this role and hopes for her daughter to
one day take care of her and her husband:
[Me and my husband] are getting old and I don’t know how long we can
support [our daughter]… it is important that she can take care of herself
and us one day. I would like to have a long life and stay with her when I’m
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old. (Tina)

Tina’s desire for her daughter to take on more responsibility highlights the ever-changing
cycle associated with contribution roles and participants’ families. Parents eventually
reach an age where they expect to be given adequate care and no longer have the burden
of financially supporting the family.
The next level of contribution to the family found among participants was that of
non-financial contribution, which is defined in terms of taking care of children, family
property, household duties, and other responsibilities along these lines. Participants’
responses suggest that these levels of contribution fluctuate over time due to the needs of
the family and/or individual. Martha’s experience with the transition from financial to
non-financial contribution to the family provides a concrete example of existing
circumstances:
When my grandson was born, I quit weaving to take care of him full-time.
It is hard for me to take care of him sometimes because I can’t move
around the house very well. I need help sometimes, but my son wants me
to take care of his son so he can earn money for the family. (Martha)

Martha’s transition to non-financial contribution was determined by the needs of
her son and also her son’s ability to carry the burden of financial contribution to the
family. Martha’s job as a weaver prior to the birth of her grandson became tiring for her
over the years and, although it is difficult at times, she is happy taking care of her
grandson. When asked if she would ever weave again, she replied, “I will probably start
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weaving again when my grandson is older, but I’d rather not. (laughs) It is nice
sometimes not to have the pressure of earning money.” (Martha). It is clear that at this
stage of life, Martha has prioritized the time spent taking care of her grandson and would
like to make the full transition to being financially supported by her son.
Considering that Tina and Martha are the only participants with children, their
experiences could suggest there is a desire to be taken care of by children when the
timing becomes appropriate. The stresses associated with supporting the family
financially only increases with age and ability level. Both of these women do not allow
their disabilities to interfere with their ability to contribute, but both women expect their
children to take care of them as they age. Taking care of children, however, was not
limited to the participants who were mothers. For example, Sarah’s primary role in the
family is to take care of the children, although she does not have children of her own. She
takes great pride in her contribution and enjoys the time she gets to spend with the
children. Sarah explained her role as follows:
I don’t work anywhere, but I spend all day taking care of my nieces and
nephews. Their parents are busy with work, so they bring their kids to me
every morning. I have some other friends that bring their kids to me, too. I
like to put them in my tricycle and have them ride around with me. (Sarah)

Sarah’s family and friends have entrusted her with the care of their children on a daily
basis and it is a role that she enjoys. Her ambition and expectation to contribute was not
limited to taking care of children in the village, as she found ways to help with other tasks
when not otherwise busy. When asked what she does other than take care of children,
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Sarah said, “When I’m not busy with the kids, I try to help with whatever I can. I usually
clean the house, help with cooking, and wash dishes.” (Sarah). Sarah was one of the
younger participants among the group and her experiences suggest that her assumed role
of contribution can be attributed to her own ambition and family expectations.
Additionally, her experiences associated with her age (i.e., she is still young) indicate that
she has no expectation of being cared for, but is rather expected to contribute by any
means possible.
Contrary to Sarah’s role in the family, Darla’s experiences differ quite
substantially. Both of these women are similar in age, yet the role of contribution in the
family is far from the same. Darla spends most of her time weaving, but she is new to the
craft and it takes her a long time to complete a piece. She is unable to sell her silk
products because her weaving skills are not good enough to yield high quality weavings.
She only recently started weaving because her parents did not want her to work while
they were alive. It was not until her parents got older that they figured Darla should learn
how to take care of herself. Darla shared the following experience:
I started weaving about 7 years ago and that is all I do during the day. It is
still really hard for me, but my sister helps when she can. I don’t do much
of anything else except cook occasionally if my sister isn’t home. If
someone else is home, I don’t cook or do anything else for myself. I really
don’t like to be alone. (Darla)
WHY DON’T YOU LIKE BEING ALONE?
I depend a lot on my sister now that my parents are dead. She cooks for
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me, washes my clothes, looks after me when I’m sick, and most
everything else. My parents never wanted me to do anything when they
were alive because they worried about me. This is why I don’t know how
to do much for myself, but I try to learn. (Darla)

Darla’s experience with her parents suggests that she does not have the basic skills
necessary to take of herself, because of being sheltered and overprotected by her parents
for most of her life.
Unfortunately, the case of overprotective parents was also revealed through the
experiences of two other participants: Chris and Andy. Chris makes a small amount of
money by fixing shoes and radios, but he is still largely dependent on his family for
financial support. He explained that his parents provided everything for him when they
were alive and it was not until they passed away that he felt pressure to contribute. This
pressure came directly from his siblings as they explained that they could not provide for
him the way their parents once could. Andy’s experience is conveyed through the
present-day as his parents actively tell him not to contribute. When asked what he does
for work, Andy replied, “I’ve never worked ever since I stopped going to school. My
father says that I can’t do anything because it is too difficult for me to move.” (Andy). He
later added, “My parents give me money whenever I want and they always give me the
largest portions of food when we eat. (laughs) I also make my siblings clean my clothes
for me!” (Andy). The low expectations from his family have created Andy to expect high
levels of support. This was conveyed further when Andy was asked about finding work,
when he said, “It is up to a new project to find me a job. There are a lot of projects in this
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area for people with disabilities and they should find me a job.” (Andy). The projects that
Andy is referring to in this instance are international development projects carried out by
local and international non-governmental organizations. A primary risk in implementing
these projects is that it will inevitably create a dependence on outside support for
recipients, which is reflected in Andy’s response. While the extreme level of Andy’s
expectations can be considered unique among the group, the low expectations generated
from parents and other family members is similar to that of other participants.
Contribution role can be attributed to combination of factors, but participant experiences
suggest that contribution is driven by individual personality, family expectations, and
age.

Community Support Networks and Social Inclusion
Each participant told stories of their interactions with people in the community,
which opened up the conversations about how community relationships influenced the
group’s perceived quality of life. All of these communities, or villages, are small and
those who live in these neighborhoods are acutely aware of their surroundings. This
means that most everyone is on a first-name basis and personal issues within the home
quickly become topics discussed throughout the entire community. It is difficult for
individuals to isolate themselves from the community and they, therefore, share a
multitude of experiences with those around them. When participants in the group spoke
about these experiences, all of the stories were overwhelmingly positive. This could
suggest that relationships within the community are a positive influence on individual
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perceived quality of life. The individuality of this process is displayed through exactly
how these individuals benefit from these relationships on various levels.
When asked about her relationship with people in the community, Martha
explained that everyone showed her a lot of sympathy. This is something she enjoyed and
it seemed to give her a sense of security. She explained, “People in my village pity me a
lot when they see that it is difficult for me to get around without a wheelchair. It makes
me happy when people pity me, because it shows me that they care about me.” (Martha).
While people can be caring in a variety of ways, it is important to Martha that those in
her community show her sympathy because of her disability. This community support
helps Martha not feel alone in times of struggle and brings her closer to those who live
around her. In another example, Tina said the most important aspect of community
relationships was the way in which a village often acts as a large support structure. She
explained this relationship and said:
[People in the village] take turns going to everyone’s home for special
events or just for short visits. We all help each other and it is really nice. If
there is a special event at someone’s house and I can’t go, I ask my
daughter or husband to go instead of me. It is important that we are good
to them because they are good to us. (Tina)

Tina experiences a sense of inclusion within her village and she also feels
supported through this group membership. She also recognizes that she and/or her family
is expected to support others when possible, which can help her feel important within the
group. A sense of belonging in a community can also help calm feelings of self-doubt
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and/or being different. This importance of not feeling different, or being treated equally,
was clearly stated through Dustin’s response to his community relationships:
I have a good relationship with people in the village – they are always
very nice to me. I go to their houses and visit them almost every day…
people seem to really like me and they never say anything bad about my
disability and I never feel discriminated against. If they ever see me
coming down the road, they will come help push me. (Dustin)

Dustin’s experiences signify how important it is for him not to be discriminated against
and be treated equally by his community and peers, which helps him feel included. While
Dustin’s response directly touches on this issue, responses from other participants suggest
that being treated as an equal is manifested through receiving sympathy and support.
Both of these actions require community members to show a level of care toward the
individual, which can translate into being treated equally by other members in the
community.
Dustin also has a strong connection with his friends, as they play a key role in his
life and mental health. He is the only participant who discussed ever having thoughts of
suicide. Dustin experienced these feelings shortly after his motorbike accident that left
him paralyzed from the waist down, but prior to receiving a wheelchair and becoming
more independent. It was primarily because of the support from his friends that he was
able to overcome these feelings of extreme depression.
When asked about personal relationships with the community, most participants
explicitly mentioned the importance of friendships, not just a sense of community
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belonging. In fact, nine out of 10 participants travel by wheelchair everyday to spend
time with a single friend or a group of friends. Additionally, when participants were
asked to describe when they are the happiest in life, these same nine participants replied
that they were the happiest when with friends. One of the premier examples of this is
Jerry, who gets up early every morning and travels roughly one kilometer to a shop along
the main road where he drinks coffee with a group. When asked about his friends, Jerry
replied, “We all have coffee every morning together. We don’t really do much – just sit
around and talk, but I enjoy spending time with them.” (Jerry). When asked more about
his friends, Jerry explained that he has two friends who also have disabilities. Neither
uses a wheelchair, but both use lower-limb prostheses. His connection with a group of
friends with diverse ability levels provides him with a great sense of inclusion.
Darla’s response to the importance of friendships was not overwhelmingly
positive as she relies primarily on friends coming to her. This is due to notions uncovered
earlier in Darla’s story about the limitations associated with her physical environment
(i.e., rough terrain), use of a wheelchair that cannot perform adequately in her
environment, and upbringing of being overprotected by her parents. She has far too many
physical barriers to travel the distance necessary to maintain social relationships and she
has not yet developed the confidence to become more independent. However, since the
physical limitations (i.e., ability of wheelchair to perform in her environment) can be
manipulated and her sense of independence can be grown through encouragement from
her family, it is possible that Darla can eventually experience the shared benefit and
power of friendship.
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When looking at collective experiences across all participants, relationships with
community members seem to be based on a desire for care, support, and inclusion. This
sense of group membership and being treated as an equal provides opportunities for these
individuals to participant in social settings where they feel welcomed. These community
relationships reveal even deeper importance when focusing directly on friendships.
Participants spend the vast majority of their time with friends, who also serve as the most
dependable source of happiness for most participants. Experiences across participants
suggest that fostering these relationships is vital and can ensure high levels of perceived
quality of life.
Exploration of experiences throughout this theme supports the dramatic different
roles of family and community in these individuals’ lives. Each construct plays a vital
role in the lives of participants, but families and friends are also utilized very differently.
Families are seen as more of a structural support system that can provide shelter, food,
and unrelenting support. While all participants live with at least one family member, only
two participants described pinnacle moments of happiness coming from time with family.
Conversely, community relationships were seen as more of an emotional support system
that can provide sympathy, feelings of inclusion, and enjoyment through leisure. Plus, it
is the friendships within the community that tend to yield the most frequent experiences
of happiness. Albeit different in nature, both of these support structures play important
roles and interact with one another to provide a comprehensive support network to
optimize quality of life among participants.
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Theme 3: Importance of image
Throughout all interviews, participants continued to share how their physical
appearance (i.e., disability) influenced their emotions. Perceptions of image were often
driven by the individual’s own thoughts, but these perceptions were also heavily
influenced by reactions and interactions with members of the community. The vast
majority of participants discussed feelings of sadness that are associated with being
physically different; however, it was also how these emotions were discussed that
uncovered another layer of perceived image insecurity. For example, when asked
explicitly to describe moments of feeling sad, some participants openly discussed these
emotions, which were often tied to being physically different from others. Conversely,
other participants expressed absolute denial of ever feeling sad, although moments of
sadness were revealed as a secondary explanation for experiences discussed in different
parts of the interview. While the discussion of being perceived as different was common
throughout the group, it is the way in which participants chose to discuss the emotions
associated with image that highlight difference within the group.
Interviews revealed that participants were not only concerned about their
perceived image in the community, but some participants were also concerned about their
perceived image with the interview team. Participant experiences associated with this
theme are discussed in the two following ways: 1) discomfort with feelings of sadness
and/or negativity and 2) feelings associated with being seen as different. The first round
of experiences provide examples of individual comfort levels with admitting feeling of
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sadness, while the second group of experiences reveals how individuals are perceived in
the community. These collective experiences help explain not only the importance of
image as an aspect of quality of life, but also how image is managed during seemingly
difficult conversations.

Discomfort with Sadness and/or Negativity
A portion of an individual’s perceived image is conveyed through their expression
of emotions during conversation. While deciding what to reveal or keep private is largely
dependent on comfort, choosing not to share emotions that are often perceived as weak
(e.g., sadness) can be tied to an individual’s desire to protect their image. This is
especially true when an individual’s revealing of emotions throughout a conversation is
inconsistent and depends entirely on the question being asked. It is this exact
inconsistency that was detected in some of the participant interviews. When asked
specifically to discuss a moment, either past or present, that made the individual sad, five
of the participants denied ever experiencing the feeling. The following where responses
from these participants when asked, “Can you tell me about when you feel sad?”:
I never feel sad. (Jerry)
I haven’t felt any sadness yet. I’m not sure I know how to answer that
question. (Seth)
I’m never sad. Why would I have to be sad? There is nothing to worry
about; only eating and sleeping every day. (Chris)
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It never, never happens – I’m only happy onward and never sad. (Sarah)
Not yet, not yet, not yet! I may feel sad in the future, but I have never had
that feeling yet. I’m only looking for having fun onward. (Andy)

The absolute denial of feeling a certain emotion is unique, but each of these
individual responses offers insight into why each response was given. In the case of Seth,
he is sure about never feeling sadness in the past. His explanation of not knowing how to
answer the question could possibly suggest that his discomfort with talking about sadness
manifests itself as an inability to express how he feels. Conversely, Chris’ response to the
question signifies his humility, optimism, and satisfaction with simplicity in his life.
Chris’ basic needs of food and shelter seem to be relatively secure and his satisfaction
with what he is provided makes him feel as though expression of sadness can possibly be
interpreted as being ungrateful and/or selfish.
The other two responses from Sarah and Andy are unique because both mention
the importance of looking onward to the future for happiness and enjoyment. While both
responses still carry an overall expression of absolute denial, both individuals make a
point to display optimism about their respective futures. The importance of expressing
optimism, humility, and/or strength, as conveyed through the denial of a perceived
weakness (i.e., sadness), can all be associated with protection of individual image.
The denial-based responses from Sarah and Jerry grow in complexity as they each
revealed feelings of sadness through other questions. When Jerry was asked about his
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relationship with his parents, he spoke of stories about their relationship, and then said, “I
felt sad when my dad passed away. I thought too much at that time, but now I feel
better.” (Jerry). Although Jerry did admit to experiencing sadness at one point, he was
quick to move on and explain that he no longer shares these feelings. In another example,
when talking to Sarah about her life before using a wheelchair, she said, “The pain from
walking on my knees used to make me sad when I had to do that a lot. I would always cry
because of the pain.” (Sarah). While the cause of Sarah and Jerry’s sadness differ, both
responses vary dramatically from their responses that denied ever being sad.
These experiences help highlight the unique responses associate with sadness and
how some participants manage these feelings. Considering that sadness can be seen as a
negative emotion and 50% of the entire group denied ever feeling sad, it is evident that
these individuals are actively choosing not to reveal negative feelings when focusing
directly on the topic of sadness. This choice not to reveal these emotions, in combination
with the occasional explicit mention of optimism by some participants, suggests that it is
important to these individuals to not be seen as weak. These decisions can be attributed to
cultural customs, language (i.e., the existence of “sadness” used in this context), and
disability.

Feelings Associated with Being Seen as Different
The next set of experiences help further explain the theme of image through
examples about when individuals are 1) uncomfortable going to a particular place
because of their physical appearance or ability and 2) jealous because of not being able to
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participate in typical activities. Seth’s experiences help explain how two ways in which
his physical appearance influences his emotions. When Seth was asked whether or not he
ever goes to the village temple, he responded:
It is difficult and inconvenient for me to go to the temple. There are a lot
of things that need to be done, like offering food to the monks and praying
on the floor, which are both difficult for me to do... I worry about being
disrespectful to monks, because I have to crawl on the ground when I get
out of my wheelchair. This makes my hands dirty and then that will make
the [offered] food dirty. (Seth)

Seth’s discomfort with going to the temple is purely driven by his inability to
participate in traditional religious practices, but he also does not think adaptations or
exceptions should be made for him to participate. Aside from being uncomfortable with
his physical appearance in a temple setting, he also expressed feelings of anger associated
with his appearance:
I don’t like when people in my village call me names. It doesn’t make me
feel good and it usually brings out my bad temper.... whenever I get angry,
I just leave the situation. I go away from people and give myself time to
calm down, and then I am ok. (Seth).
These responses of discomfort and anger associated with being different from others are
clear examples of his negative feelings toward being disabled, but yet he completely
denied ever having feelings of sadness when asked directly. Seth chooses to describe his
experiences in terms that do not include sadness, which he purposely avoids in order to
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not be seen as weak. It is through these explanations that he reveals the way in which he
wishes to be perceived among those around him.
Chris also expressed ways in which he is uncomfortable with his physical
appearance. When also asked about visiting the temple, Chris replied, “No, I’m afraid to
go… I feel shy when I see many people. I just like going to the forest for fishing rather
than the center of town where there are a lot of people.” (Chris). He went on to explain,
“I feel shy most of the time and don’t like going places, because I’m different from
others. I’m even a little shy when people I know come visit me at home. I just get shy
when I’m around people.”(Chris). While it is possible that Chris may have an inherently
shy personality, it is also apparent that his discomfort with social situations is associated
with his physical appearance. When considering that Chris has been sheltered and
overprotected by his parents for most of his life, he has developed a deep comfort with
living in relative seclusion and is self-conscious about the way he looks.
Beyond physical appearance being a determining factor in where an individual
feels comfortable going, shared experiences also revealed feelings of jealously associated
with not having the same ability level as others. For example, when Dustin was asked
about what makes him sad, he replied, “I only get sad when my friends go out and I can’t
go with them because of my wheelchair. I just think, ‘why am I like this? I used to be
able to walk?’ and it makes me sad.” (Dustin). Dustin’s response not only shares the
emotions he experiences when not being able to join his friends, but further highlights the
importance of his friendships, as was discussed at length in earlier themes. Dustin is
given great comfort when he feels included among his group of friends and this inclusion
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helps subside any negative feelings; however, when he is separated from this support
network, he is immediately left with feelings of sadness and reminded of how his abilities
are different than others. Moreover, Dustin is the only participant who was once ablebodied and these memories of having full functioning lower limbs complicate his image
perceptions even further. Jack shared a similar experience about being sad when not
included in activities:
“Some days I feel sad and I wish I could go anywhere like other normal
people. I can’t go like other people do to the forest or climb the mountains
in our village. I would also like to go hunting with my friends, but I can’t
go do any of these things because of my wheelchair.” (Jack)

Jack is the only participant who works primarily in agricultural settings, which is
uncommon due to the physical demands associated with the job. He rarely allows his
ability level to determine what kind of work he can accomplish, but not being able to
participate at times with others reveals that there are insurmountable barriers that cannot
be overcome. Dustin and Jack’s experiences show the importance of being included
among their group of friends and disappointment that comes when they are unable to
participate. Both of these men are confident and bold individuals, but when their ability
level limits their activity decisions, they become vulnerable and sad because of being
different.

Participant experiences cover a broad range of personal perceptions about image,
but the common factor associated with each individual is the negative feelings associated
117

with having a different appearance and/or ability than those in their communities.
Individual desire to protect perceived image is upheld through a variety of ways. In some
instances, individuals absolutely deny feelings of sadness when directly asked about the
topic; while others chose to protect their image by avoiding physical locations where
their appearance and/or ability makes them feel uncomfortable. These experiences
highlight approaches that are taken to avoid being perceived as weak or in fear of being
vulnerable, which can both be associated with the importance of individual perceived
image. The way in which these individuals believe they are perceived within their
respective communities shapes how they express their emotions, where they feel
comfortable being, and how they manage limitations associated with their disability,
which are all contributing factors to their individual quality of life.

Theme 4: Unique experiences based on ethnic traditions and origin of disability
This final theme takes a different approach to discussing participant experiences
as it does not present collective experiences across the group, but rather highlights the
unique perspective from two specific individuals. At the completion of all interviews, it
became clear that the stories shared by Jack and Dustin were unique from one another
and the group as a whole. It is important to focus on these unique features because while
their experiences were unique to the group, the underlying reasons for these experiences
is not necessarily unique in the Lao context. Jack was the only Hmong participant among
the group and Dustin was the only participant to become disabled as the result of an
accident, and both of these distinctive characteristics serve as frameworks for their
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unique experiences. When considering the high population of ethnic Hmong and high
prevalence of motorbike accidents throughout the country, the experiences shared by Jack
and Dustin can potentially reveal how ethnic traditions and origin of disability,
respectively, can influence an individual’s quality of life as a wheelchair user.

Experiences Influenced by Ethnic Traditions
Jack’s experiences about being a wheelchair user had similarities to that of other
participants, but, overall, these experiences contrasted with group themes. For example,
as mentioned in previous themes, Jack shared similar experiences in the importance of a
wheelchair to fit his environmental needs as well as his jealously with being physically
different from others in his community. The differences in Jack’s experiences, however,
serve as a better indicator to how his ethnic traditions (i.e., Hmong traditions) have a
potentially strong influence on his life. The primary differences were found under the
gender-based expectations and self-driven independence standards, which are possibly a
result of ethnic traditions.
Jack was the only married male and one of three married individuals in the group
of participants. While possible that his marital status could be a result of chance,
experiences shared by other male participants suggest this is not the case. For example,
when Jerry was asked about marriage, he replied, “I was introduced to a nice girl not too
long ago, but I can never be with her because I can’t provide for her.” (Jerry). Dustin
provided a similar explanation, when he said, “I like to talk to girls sometimes, but I
know I’ll never be with anyone since I am in wheelchair. I can’t be a good husband
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because I can’t take care of someone.” (Dustin). When other men were asked about
marriage, they either became uncomfortable discussing the subject or laughed at the
possibility without providing a reason. Conversely, the two unmarried women spoke of
their relationships as being left to chance, but did not deny the possibility.
Reponses from the male participants suggest insecurity with being able to
“adequately” provide for a wife, and it is not feasible because of their disability.
Interestingly, Jack clearly does not experience this insecurity and, in fact, spoke of his
relationship with his wife as a two-way support structure. When asked about his wife,
Jack said, “She helps me a lot. She takes care of the water, cuts wood, washes clothes,
and works in the fields at times.” (Jack). Jack not only feels confident in his own ability
to support his wife, but he also experiences the benefit of being in a supportive
partnership. As for the experiences shared by the two married women, both Martha and
Tina did not overtly mention any benefit or drawback of being married, but both women
expressed a great amount of pride in their children. Martha and Tina discussed the benefit
of currently being supported or aspiration to be supported, respectively, by their children
as opposed to their husbands. Aside from who is providing support, married participants
expressed the benefits associated with these embedded support structures. This could
suggest that all other male participants who expressed insecurities about their inability to
support someone are at a disadvantage of receiving reliable support at later stages in life.
Moreover, Jack’s experiences suggest Hmong culture promotes marital relationships that
are mutual in support and do not pressure men to be breadwinners.
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Jack’s marriage is also a driving factor in determining where he lives. As
mentioned in an earlier theme, Jack decided several years ago to move out of his parents’
house to another district that had a paved road close to the house. His desire to change
locations was primarily due to his inability to travel by wheelchair on the roads in his
previous village. However, the possibility of his move can be largely attributed to the
support he receives from his wife on a day-to-day basis. Together, they built a home from
the ground up and are able to sustain consistent agricultural production. While Tina and
Martha also live in their own homes with their families, their parents lived with them
while alive, which adds further evidence to Jack’s unique circumstances. This serves as
another example of unwavering support displayed through Hmong culture. The support
he received from his wife, and encouragement from his family provided him with the
opportunity to search for a physical environment that best fit his needs.
Jack’s decisions made throughout his life, especially when compared to other
males in the group, are unique because of his confidence in being able to participate in a
supportive marital partnership and the inevitable benefits that come from the partnership
with his wife. Jack’s unique perceptions toward marriage in combination with being the
only Hmong participant, offer the possibility of ethnic traditions being a determining
factor in Jack’s quality of life.

Religion and Origin of Disability
Dustin was the only participant in the group to become disabled as the result of an
accident. This means that Dustin was able-bodied for the first 20 years of his life, which
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could dramatically influence his perceptions as a wheelchair user. Interestingly, Dustin’s
experiences in regard to previously discussed themes were consistent in comparison to
those of the collective group. For example, Dustin expressed emotions associated with
being different from those in his community, the importance of fostering friendships and
social support networks, and insecurities associated with being unable to take care of a
marital partner. Dustin’s primary difference from the group is, however, manifested
through one central construct: religion.
Conversations about religion were held with every participant as Buddhism and
other religions are a guiding force in Lao culture. Aside from the conversation with
Dustin about religion, all other participants spoke of religion with a relatively neutral
tone. Responses mentioned religion affiliation (90% of participants associate themselves
with Buddhism, including Dustin; while one participant, Jack, affiliates himself with a
combination of animism and ancestral worship, which is common among ethnic Hmong)
and quickly moved to provide reasoning for why the respective individual did not go to
the temple. Reasons for not attending were tied to either issues of inconvenience or lack
of overall desire, but none of these nine participants felt an obligation to attend temple
gatherings or participate in religious ceremonies. It is the obligation to be committed to
all facets of Buddhist traditions that sets Dustin apart from other participants. Dustin’s
feeling of obligation toward Buddhism uncovers a unique relationship between religion
and origin of disability.
The centerpiece for which Dustin’s relationship with religion exists within his,
and his families’, association with karma as the cause of his accident. When Dustin first
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started explaining how he began using a wheelchair, he immediately set “blame” to his
own bad karma in a previous life:
My father always told me that my accident was a result of my own bad
karma… I can only accept it and I have to repent for my past bad karma
and sin. I hope to pass [spirits] off or just wait until my next life. I was
told that in my past life, I hit a cat and broke its leg, and this is why I have
bad karma now and, therefore, must spend my time repenting. (Dustin)

Dustin’s obligation to Buddhism is revealed through this experience as he clearly feels
the need to “repent” and free himself from his believed sins of the past. Dustin also
speaks of his bad karma as if it were a disease infecting his entire body that needs to
“passed off” or coped with. When Dustin was asked how he feels about having bad
karma, he offered the following explanation:
I’m not sure how to explain it. I don’t feel like a bad person, but I must
spend my life repenting for sins in my previous life and hope my next life
will be better. My mom takes small balls of sticky rice and sticks them to
my legs every day. This will help take away my bad kharma and heal my
legs. We all hope [my disability] will all be gone one day. (Dustin)

Dustin’s expression of being conflicted between thoughts of being a good person
while being constantly reminded that he is cursed with bad karma can generate high
levels of stress in his life. Dustin’s experience here also highlights his parents’ concern
with his bad karma and the efforts they make to potentially “cure” him from these bad
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spirits. However, Dustin also takes measures to “cure” himself by making regular visits
to temple:
Yeah, I go to the temple and I usually give alms to monks during the
morning. This is the way I repay for my bad karma. I also go with my
parents to the temple, but sometimes I feel really shy to go. But I know it
is best for me to go and my parents both really want me to go. (Dustin)

Dustin’s attendance at the temple and interaction with monks is dramatically different
from the rest of the group. Where others feel as though it is inconvenient or possibly
uncomfortable to attend the temple, Dustin’s obligation to improve his life, and somehow
relieve himself of bad spirits, pushes him to move beyond his own insecurities and
participate regularly at temple gatherings.
Dustin’s experiences with religion indicate that he strongly believes in the power
of spirits and the role of karma in his accident. His experiences also reveal a great deal of
negative feelings that are associated with these beliefs. Recall that Dustin was the only
participant to share experiences of depression and, at times, suicidal thoughts. The
burden, shame, and anger, among other feelings, associated with believing and being told
that he became disabled because of karma, rather than chance, suggests that his coming to
terms with his bad karma created instability in his mental health. There is no question that
Dustin actively seeks methods to improve his quality of life through religious practice,
but there is also no question that the potential guilt instilled in Dustin’s conscience adds
an increased level of burden and stress to his life, which can greatly influence his quality
of life.
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The four themes presented as a result of participant interviews offer guidance to
the understanding of how these individuals perceive quality of life. The interview's semistructured nature helped reveal critical details and helped define the importance of both
wheelchairs and support systems as indicators of individual happiness. The combination
of presented themes, and experiences discussed within each theme, generate a theory that
can aid in the explanation of wheelchair users’ lives in rural Lao. Collectively, the
group’s satisfaction with their respective lives is largely determined by the presence of
basic needs and security. These individuals all live in remote areas of the country, which
greatly influences what is prioritized. Some participant experiences also reveal that once
a basic need is secured, there is aspiration to improve a facet associated with quality of
life (i.e., increased financial security). Participant experiences also support the notion that
quality of life is dynamic and dependent on a wide array of variables. While the lives of
the group can be summarized, overall, as positive and stable, the intricacies within their
individual experiences reveal what truly drives their quality of life perceptions.

Discussion
Life experiences shared through interviews in this study establish a framework for
how quality of life can be defined among this group of wheelchair users. Supporting
themes help cluster collective experiences, which yields a perceived quality of life theory
based on cultural intricacies tailored to this particular group. While their personal
experiences will forever remain individualized, concepts revealed during interviews both
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support and add to what is known about quality of life in Lao culture and/or wheelchair
users. For example, this research supports that people with disabilities often define
quality of life in terms of occupation, social integration, attitude toward life, and physical
barriers in the environment (Viemero & Krause, 1998; Lavesseur et al., 2008).
Experiences presented under each theme reveal that these same constructs are prioritized
among Lao wheelchair users.
Findings support that there is a need for improvements in patient assessment,
design prescription, and product quality. These elements were uncovered through
participant experiences that focused on comfort and convenient travel using durable
wheelchairs in their rural environments. Improvements in comfort and convenience were
directly related to being provided with a wheelchair. All participants spoke of at least one
(but often more) benefits of having a wheelchair compared to a previous method of
movement (e.g., crawling). This supports the basic principles of assistive technology as
these devices are created to alleviate pain and discomfort and provide patients with a
means of mobility. When not provided with adequate assistive technology, people with
physical disabilities in the developing world often have to create their own devices (e.g.,
Darla) or defer to an alternate form of ambulation (e.g., Sarah). These approaches can
potentially lead to the development of secondary conditions. Moreover, associated
discomfort and inconvenience can inevitably discourage the patient from being active.
While the simple act of receiving a wheelchair seemed to dramatically improve
accessible reach among all participants, it is the underlying issues found with wheelchair
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provision that supports the ever growing problem of ineffective service delivery in less
resourced areas (Mukherjee & Samanta, 2005).
Participant experiences place further emphasis on the importance of prescribing
and assigning assistive technology interventions as soon as possible. Individuals in this
study too often experienced receiving an inadequate first wheelchair that could not
improve their mobility levels. These inadequate wheelchairs are inevitably abandoned,
which leads to wasted resources. Conforming to international standards (i.e., WHO
Guidelines) can help ensure that product durability improves and patients are
appropriately assessed and prescribed. Unfortunately, local products rarely meet
international criteria because of the lack of manufacturing skill and/or lack of awareness
of established standards. The constant push for use of WHO Guidelines and the provision
of training on improved manufacturing and assessment techniques could substantially
improve local products and systems, which would be a direct benefit to patients.
Complicated logistics and poor infrastructure in the developing world also serve
as explanations for why immediate care is often not provided. However, these barriers
place more emphasis on the importance of adequate service delivery to existing and,
especially, new patients. Poor service delivery leads to an increased rate in patient need
after the initial consultation, which requires a demand in already limited resources.
Preserving human, financial, and physical resources in these areas can be accomplished
through improvements in service delivery and an overall reduction in practitioner-based
error. It is vital that local practitioners take more responsibility in fine-tuning their skills
and approach to wheelchair service delivery. This will ensure each patient receives a
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durable device that fits properly and can perform adequately in his or her physical
environment.
Aside from locally manufactured products, some participant experiences
supported the notion of wheelchair charity often causing more harm than good
(Mukherjee & Samanta, 2005). When participants spoke of wheelchairs used in the past,
some of these products were donated by international organizations. The distribution of
these donated products often ignore the process of adequate assessment and prescription,
which leaves the patient with a wheelchair that most likely does not fit them or their
needs. Further regulations need to be placed on charitable acts associated with assistive
technology. It could be argued that these medical devices are not associated with lifethreatening ailments (e.g., infectious diseases) and, therefore, this equipment does not
require close monitoring throughout administration. Experiences shared in this study,
however, highlight how wheelchairs dramatically influence individual quality of life.
Guidelines for wheelchair provision are established to ensure patients are provided with
appropriate products and it is the responsibility of service providers to adequately meet
the needs of patients. The design, development, and distribution of affordable, durable,
and effective wheelchairs in developing countries remain a constant struggle. This is an
ever-changing multifaceted problem and the field must continue to make strides toward
improvements in products and care. There must be more attention to detail throughout
wheelchair service providing systems, as these devices are known to have great influence
on an individual’s quality of life.
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The importance of both family and community support structures were also
revealed throughout all interviews. Social support structures were shown to have a
leading role in the lives of wheelchair users, as these networks often become the primary
source for emotional support and happiness. The family, however, played a different role
in participants’ lives and the relationship with the family is highly influential on an
individual’s independence. It is also possible that the families’ influence on the individual
is driven primarily by expectation. The effect of expectation, or expectation effect
(Rosenthal, 1963), is commonly observed within relationships between people with
disabilities and their parents/guardians.
The expectation effect is built on the premise that the pre-determined expectation
level (often dichotomized to be either ‘high’ or ‘low’) of a facilitator (i.e., parent) has a
direct effect on the performance of a studied subject (i.e., parent’s child). A widely
known case of how the expectation effect interacts with people with disabilities is seen in
the experiences of Daniel Kish and his mother (Miller & Spiegel, 2015). Daniel is
completely blind and, from a very young age, has had a sense of adventure. He began
with climbing trees and eventually taught himself how to ride a bike, all by using
echolocation, which enables him to detect his physical surroundings via reflected sound
waves. Daniel attributes his success in overcoming most barriers associated with
blindness to his mother, who always had high expectations of her son and actively
decided to not hold him back in his exploration. The expectation and encouragement
provided by Daniel’s mother enabled him to develop a unique set of skills that
compensated for his disability and simultaneously encouraged those around him. Daniel’s
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experiences serve as an example of how family expectations play a role in lives of people
with disabilities.
This expectation effect is seen throughout the experiences of most participants.
Participants whose parents overprotected them at a young age ultimately became highly
reliant on their parents and often contributed minimally to the family. Conversely,
participants whose parents had high expectations of them often excelled in a particular
skill through self-determination and were eventually able to significantly contribute (i.e.,
generate an income or manage household tasks). Being able to contribute, either
financially or non-financially, to the family unit gained these individuals a great amount
of respect in the community, in addition to individual pride, which are both recognized as
being quality of life determinants in Southeast Asian cultures (Okun et al., 1999). These
experiences suggest that the development of people with disabilities is heavily influenced
by the expectations of their families. Ensuring these individuals are provided with
opportunities for success begins with breaking down barriers associated with the
limitations often associated with disabilities. Expectations built on encouragement and
support can help these individuals overcome physical limitations and broaden their skills.
Advanced skills can lead to opportunities in employment and social interactions, which
are known to decrease risk for secondary injuries, anxiety, depression, and obesity in
people with disabilities (Warms & Belza, 2004; Salem et al., 2014).
Experiences grounded in the importance of perceived image highlight the role of
“face” or “losing face” and high desire to be respected within and outside one’s
community (Kim & Nam, 1998; Haque, 2010). Several participants spoke of discomfort
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with being seen in public places with large gatherings of people. Others discussed their
embarrassment that is associated with not being able to perform traditional tasks (e.g.,
giving alms to Buddhist monks) as a result of their disability. These insecurities are
deeply tied to the importance of how these individuals are perceived throughout the
community. Insecurities associated with being seen as weak were also revealed during
responses about moments of sadness. It is possible that the absolute denial of ever feeling
sad by some participants was a direct act to conceal any weakness and only show
strength, which can possibly make them more respected in their communities. Increased
levels of respect throughout the community and a perception of being strong are high
indicators of quality of life in the culture (Okun et al., 1999).
Responses about feelings also revealed a general approach to being optimistic,
regardless of past experiences. While some participants denied feelings of sadness, each
spoke of future happiness and satisfaction. Participants often reflected their optimism
with explanations of absolute satisfaction with life although living in extreme poverty and
not having a reliable source for basic needs (e.g., food source). This optimism and
satisfaction highlights the importance of defining quality of live in individual terms, as
their needs may not be relatable and/or transferable to a broader population.
The importance of individualized quality of life definitions was also highlighted
in the unique experiences of Jack and Dustin. Even in a relatively homogenous group, as
defined by qualification criteria (i.e., active wheelchair users), unique differences were
found in areas such as ethnic group association and origin of disability. Jack’s marital
status (as a man) and ethnicity set him apart from the rest of the group, and it is possible
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that these two pieces of his identity are related. Rather, Jack’s confidence in being able to
support a marital partner can be associated with Hmong traditions and expectations.
Given the critical importance of ethnic traditions—especially in Laos where 200+
different ethnic groups are found in a population of only 7 million people (World Bank,
2010)—this research supports the importance of culturally sensitive approaches to
defining quality of life.
Unique cultural practices were uncovered even further with the experiences of
Dustin, who believes his bad karma was the cause of his motorbike accident, which left
him paralyzed from the waist down. It is possible that Dustin’s relationship with
Buddhism provides him with a sense of comfort and security as is seen by the
relationship between religious practice and disability and/or illness (Johnston et al.,
2007). Dustin’s experiences with Buddhism, however, seem to be more rooted in feelings
of anxiety and obligation associated with the pressure to repent for sins of a past life.
While Dustin’s experiences did not reveal high levels of discrimination within his
community, previous research documents that bad karma can lead to maltreatment of
people with disabilities and possible social isolation (Sims, 2009). Interestingly, UXO
survivors throughout the country share similar experiences. UXO accidents are
commonly viewed as a penalty for those who have committed sin in a past life (Sims,
2009). The guilt associated with this community view toward UXO survivors is shown to
dramatically decrease life satisfaction, mood, and confidence (Wyper, 2012), just as was
seen in the experiences of Dustin. Additionally, people with disabilities, on a global
scale, experience higher levels of anxiety and are at a greater risk for experiencing
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depression when compared to able bodied individuals (Sareen et al., 2006; Salem et al.,
2014). Dustin’s experiences as an accident survivor, who lives with a disability, support
continual global movements guided toward eliminating discrimination against this
population. It is vital that these individuals be provided with adequate care and support
services rather than being socially isolated. The elimination of discrimination, of course,
is not limited only to accident survivors, but the roughly one billion people in the world
living with a disability.

Conclusion
The themes presented in this study support a quality of life theory grounded in the
importance of high level wheelchair service delivery, social inclusion, family
encouragement, sensitivity to perceived image, and highly individualized QoL
definitions. Understanding how a wheelchair user perceives their own quality of life can
help practitioners develop a patient-centered care model that adequately meets individual
needs. Outcomes from this study can serve as the foundation for the development of a
culturally sensitive QoL assessment tailored to the needs of wheelchair users, and people
with disabilities as a whole, in the Lao PDR. Future research should build on these
outcomes and proceed with established methods that create culturally sensitive
assessments (Bolton & Tang, 2002), which can help Lao INGOs and government entities
better serve wheelchair user populations.
While the lack of resources in the developing world act as an inherent limitation
to some aspects of patient care, there are plentiful free resources available (i.e., WHO
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Guidelines) that can act as a starting point for developing effective service delivery
models. It is important for local entities (e.g., health practitioners, governments, and
international organizations) to remember that wheelchair service delivery is not a onesize-fits-all process and adaptations can be made in a variety of situations. Wheelchairs
are designed with the purpose to improve the quality of life for those in need, but this can
only be truly successful with attention to detail, patient-centered approaches, and
utilization of available resources.
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Chapter 6: Conclusion
Outcomes from the studies in this dissertation focus on a single conclusion:
benefits associated with wheelchairs are determined primarily by individual need at the
patient level, which is heavily influenced by the role of local health practitioners. This is
by no means a new concept in the global wheelchair service delivery, but this body of
work serves as a valuable reminder about the importance of catering individual need to
assistive technology prescription. The research questions investigated throughout the
three studies aimed to 1) systematically evaluate the quality of existing literature, 2)
determine effectiveness of wheelchair design using wheeled mobility and propulsion
efficiency measures, and 3) seek to understand how quality of life is perceived among
wheelchair users in the Lao PDR. While not all hypotheses were supported and the null
was often accepted, outcomes add to this growing body of literature and provide a
foundation for future research on these concepts.

Future Research
The summary of literature presented in the first study of this dissertation (Chapter
2) established that wheelchairs, specifically designed for use in rural areas, benefit
patients in physiological performance, biomechanical efficiency, community access, and
social interaction. However, the more interesting conclusion from this study was the
inherent weakness detected in the Downs & Black (1998) assessment to appropriately
evaluate research conducted in applied settings. While the quality scores assigned to
evaluated studies were relatively clustered, points lost were not due to research purpose,
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but rather research setting (i.e., less resourced, rural areas). It could be argued that the
Downs & Black assessment is more appropriate for the evaluation of experimental
research in controlled settings. Therefore, a void exists in the availability of proper
quality measurements for research in applied settings.
Development of a new quality assessment targeted at studies conducted in applied
settings (e.g., less resourced settings) could begin with the adaptation of existing tools
(e.g., Downs & Black assessment). This would include editing or deleting flawed items in
these measurements that are not appropriate for applied research. For example, items in
the Downs & Black tool that monitor the blinding of research subjects and administrators
could be deleted, as controlling for this level of bias in applied research cannot be
expected. Additionally, the item that determines whether or not adverse events were
reported in the study could be excluded when evaluating research that does not place
participants at risk (e.g., wheelchair studies with experienced users as participants).
Another approach for adapting these tools would be to assign weights with different
categories. For example, items in the “Reporting” category of the Downs & Black
measurement could be given more weight as compared to the bias related items, due to
the limitations associated with randomized selection and generalizable representation
within applied research. Reporting practices are not limited by research design and/or
setting and, therefore, should always be given adequate attention. Access to a
measurement that can appropriately evaluate the quality of research in these settings
enables experts in the field to develop a set of guidelines that leads to high quality
studies. This strengthens the body of literature and helps establish a set of best practices.
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The second study in this dissertation focused on the principles of measuring
wheelchair effectiveness through unique performance outcomes and successfully
implemented a method of collection never used in this context (i.e., less resourced areas).
The strengths of this research are reflected in the ability of wheel-mounted
accelerometers to produce robust data in these settings. Additionally, the originality of
this study establishes a solid foundation for future research. When examining the data at
the individual level, it is clear that participants’ experiences transitioning to the LFC
varied widely. These differences foster new questions that can be answered with
continued research.
One path for future work investigating the effect of LFCs on wheeled mobility in
these settings would be to focus entirely on push-rim users. These individuals not only
experienced a significant increase in propulsion efficiency while using the LFC, but one
push-rim user exhibited the highest increase in total bouts after switching to the LFC.
Capitalizing on wheeled mobility as an outcome measure will lead to highly detailed
information about how push-rim users experience mobility with an alternative
wheelchair. Another question that could be answered with future research is the effect of
increased practice frequency and prolonged acclimation on a tricycle user’s ability to
transition to the LFC. Data from this dissertation suggests some tricycle users struggled
immensely with the LFC, but explanations can only be offered on pure speculation.
Researching the effect of high frequency practice schedules and extended acclimation
periods can not only answer questions specifically targeted at the LFC, but also offer
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insight to how patients transition to different wheelchair designs, overall. Again, use of
wheeled mobility as an outcome measure in this line of research can reveal the
effectiveness of training programs while patients are going about their daily lives and not
monitored by individuals administrating the practice session.
An individual’s response to different wheelchair designs (e.g., LFC) is highly
dependent on the new product’s ability to make traveling easier. This, of course, is also
dependent on what kind of travel a patient engages in during a typical day, week, and/or
month. While some patients may prioritize the need to travel long distances at a lower
effort, others may prioritize maneuverability and size. These examples place further
emphasis on the importance of focusing on individual differences during the prescription
process. In a perfect world, practitioners in less resourced settings, and even globally,
would have a vast array of wheelchairs designs to select from during the prescription
process. This would provide options based on patient need and offer products tailored to
individual movement behaviors. However, this is far from the model that currently exists
in today’s global wheelchair service delivery. Patients in the Lao PDR are provided with
only two design options (tricycle and push-rim) and all products are manufactured on the
premise of need (i.e., products are not tested during prescription). Establishing a better
knowledge of how patients interact with different wheelchair designs through the use of
wheeled mobility methods can lead to an evidence-based model that helps answer the
central question: what kind of person benefits from what kind of wheelchair?
The third study in this dissertation was able to identify key constructs that defined
QoL for people with disabilities, namely wheelchair users, in rural areas of the Lao PDR.
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Through semi-structured interviews and a grounded theory analysis, key informants
highlighted the importance of high level service delivery, social inclusion, family
encouragement, sensitivity to perceived image, and highly individualized QoL
definitions. The approach taken in this study intended to reveal the influence of cultural
constructs on wheelchair user QoL and results suggest this goal was accomplished. This
study places further emphasis on the importance of focusing on individual differences
when studying wheelchair users. It also offers examples on how cultural practices greatly
influence individual behavior and perceptions. This study serves as the foundation for
creating a QoL assessment tailored to people with disabilities living in the Lao PDR. The
next logical step for this research is to follow the Bolton & Tang (2002) approach and use
these central themes and collective experiences, rich in Lao culture, to establish a
measurement that can be used throughout the country. This assessment can then evaluate
the perceptions of people living with disabilities throughout the country. Outcomes from
this new assessment can help government entities and INGOs implement highly effective
programs for this population.
It is important that future research on disability related issues and targeted groups,
such as wheelchair users, continues to utilize a mixed methods approach and gather data
in both quantitative and qualitative forms. Studying these populations in the developing
world poses great challenges, as these individuals and their personal circumstances are
often complex. Therefore, taking a mixed methods approach can yield a comprehensive
story reflecting individual experiences. This remains the most effective way to pinpoint
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critical issues, implement creative solutions, and offer an improved quality of life for
these vulnerable populations living in the developing world.

Right Services, Right People, Right Outcomes
The WHO Guidelines (2008) on wheelchair provision highlight the importance of
adequate assessment and prescription. These processes act as the foundation for a
patient’s experience with a wheelchair and when appropriate steps are taken, the chances
for a successful experience are dramatically increased. This part of service delivery can
also help improve a patient’s experience with their wheelchair when physical resources
are limited (i.e., lack of variation in product design). Yet, weaknesses persist in these
essential steps of service delivery and these flaws are presented, in detail, throughout this
dissertation. For example, one of the primary themes uncovered during key informant
interviews were the combination of inadequacies in service delivery that led to
prescription of wheelchairs that did not meet patient need. One individual was prescribed
a design that did not function properly in his village, due to the road conditions, which
caused him to move to another district that had access to a paved road. It is unfortunate to
realize that the errors and/or lack of understanding on behalf of the health practitioners
led to a wheelchair user moving to an entirely different area, away from a support
structure (i.e., family and friends), to make use of his wheelchair. Appropriate
prescription of design could have prevented this from happening and, potentially, altered
the experiences of this individual. Therefore, it is important that parties involved in
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global wheelchair service delivery, especially in the Lao PDR, focus on improving the
assessment and prescription process.
Improvements in this area begin with practitioners learning more about patient
needs through the gathering of detailed individual histories and daily routines. This
begins with careful documentation of medical history and establishing the background on
the individual’s disability and their experience with assistive technology. Current
assessment protocols in the Lao PDR include only a double-sided page that is filled out
by the practitioner with minimal involvement from the patient. Lao wheelchair
professionals must engage more with their patients and take time to learn about their
individual stories. The QoL assessment that can be developed from this dissertation
(Chapter 5) would be an ideal way to improve the flawed assessment process. This type
of tool can deliver highly detailed information about an individual’s life experiences and
needs that could be altered (if negative) or maintained (if positive) with assistive
technology. An improved prescription process can also incorporate extensive practice
trials with available designs. These practice sessions can be modeled after an individual’s
typical mobility patterns, such as a route to their market, school, temple, and/or place of
work. Using the typical terrain featured in the common route and having the individual
propel continuously for the estimated distance can simulate personal environments. This
type of simulation has been featured in previous research that evaluated wheelchair
designs (e.g., Winter et al., 2012), but this method needs to be put into practice and
embedded within the prescription process.
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Creating a more robust assessment and prescription protocol is an improvement
needed within Lao wheelchair service delivery, as well as globally. These are hallmark
features of the WHO Guidelines and processes that must never be overlooked. When
done correctly, adequate assessment and device prescription enables patients to receive a
wheelchair that best fits their needs and, therefore, leads to an overall benefit from
services that were provided. Rather, providing the right services to the right people will
yield the right outcomes.

Benefiting and Supporting Global Wheelchair Services
This research can be directly applied to questions being asked throughout the
field. An example of this application can be seen when looking at the mission of the
International Society of Wheelchair Professionals (ISWP), a USAID funded entity
comprised of both academics and professionals in a wide array of wheelchair related
industries. Given the broad spectrum of issues this group is faced with, sub-groups were
formed to focus on three key issues within the field: advocacy, standards, and training.
Those involved with the advocacy group aim to generate interest in wheelchair related
issues around the world with the goal of creating more funding opportunities and,
therefore, expanding and improving services. The standards group focuses on ways to
improve wheelchair designs that will enhance both durability and sustainability. The final
group, training, seeks to strengthen the core of all wheelchair services—the individuals
who work directly with patients and provide the desired services. All of these sub-groups
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are founded on principle questions that exist within the field and the research from this
dissertation supports existing efforts and offers new insight.
The core of any movement towards change exists within efforts to advocate for
the importance of an issues and/or population. This principle stands true within global
wheelchair service delivery and those involved with the advocacy working group seek to
generate increases awareness about the inadequacies that exist. The research in this
dissertation contributes to the growing effort and serves as another example of global
wheelchair need. For example, weaknesses in the service delivery system (e.g.,
assessment and prescription processes) are identified throughout this research. Identifying
these flaws supports existing and future initiatives aimed at improving these services. The
weaknesses identified in the service delivery process also highlight that wheelchair users
are grossly under severed and in great need of improved systems. This work strengthens
the existing literature by providing another applied example of how ineffective
wheelchair services can dramatically impact an individual’s quality of life. These
evidence-based outcomes can be presented to donors in an effort to increase awareness
about the issues that exist and how increased funds can help mitigate and/or solve these
problems.
This research also supports the continuing effort to improve design standards by
highlighting the efficiency benefits associated with lever-drive systems. Additionally, this
research showcases the importance of tailoring wheelchair designs to individual need
through in depth assessment and prescription protocols. These are critical elements
embedded within the service delivery system that must be improved immediately to
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ensure sustainable and effective wheelchair distribution in the future. While this
dissertation supports existing efforts, it also provides a framework for a new performance
measure that needs to be expanded upon: wheeled mobility. Practitioners and researchers
can use this approach to truly understand how patients are using these products in their
own personal environments and outside of performances courses. These wheeled
mobility data provide information that laboratory experiments cannot achieve. Use of this
method to evaluate wheelchair performance can generate more robust information on the
effect of design variations and, therefore, improve standards.
The training initiative is also highlighted throughout this dissertation and focuses
primarily on the capacity needed to improve service delivery. Critical need for improved
assessment and prescription procedures is discussed at length throughout this work.
Additionally, the importance of including a culturally sensitive QoL assessment is
featured in this research. Use of this measurement will enable health practitioners to learn
detailed information about their patients, which will lead to more personalized care
programs. This tool can also be used by international organizations to assess need and
attend to cultural constructs throughout implemented programs. Improving the
engagement between care providers and patients serves as a critical piece of enhancing
the capacity within local and international entities.

This dissertation serves as a reminder of need, but also yields opportunities for
improvement. Lessons learned from this body of work must be investigated further,
which will answer critical questions throughout the industry. Global wheelchair services
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are complex and under resourced, but vital to the quality of millions of lives around the
world. The field is paving a way to strengthen systems that will improve the lives of this
population by creating sustainable services. This is done with the goal of creating better
systems that will become embedded within the global health infrastructure. Continued
work in these areas can create rehabilitation systems around the world that better serve
vulnerable populations and improve the quality of these lives.
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Appendices
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Downs, Black
Appendix I – Downs and Black Study Quality Appraisal Checklist
(1998)

Appendix
Checklist for measuring study quality
Reporting
1. Is the hypothesis/aim/objective of the study
clearly described?
yes

1

no

0

2. Are the main outcomes to be measured clearly
described in the Introduction or Methods
section?
If the main outcomes are first mentioned in
the Results section, the question should be
answered no.
yes

1

no

0

3. Are the characteristics of the patients included
in the study clearly described ?
In cohort studies and trials, inclusion
and/or exclusion criteria should be given. In
case-control studies, a case-definition and
the source for controls should be given.
yes

1

no

0

4. Are the interventions of interest clearly described?
Treatments and placebo (where relevant)
that are to be compared should be clearly
described.
yes

1

no

0

yes

2

partially

1

no

0

6. Are the main findings of the study clearly
described?
Simple outcome data (including denominators and numerators) should be reported for
all major findings so that the reader can
check the major analyses and conclusions.
(This question does not cover statistical
tests which are considered below).
yes

1
0

yes

1

no

0

8. Have all important adverse events that may be
a consequence of the intervention been reported?
This should be answered yes if the study
demonstrates that there was a comprehensive attempt to measure adverse events. (A
list of possible adverse events is provided).
yes

1

no

0

9. Have the characteristics of patients lost to
follow-up been described?
This should be answered yes where there
were no losses to follow-up or where losses
to follow-up were so small that findings
would be unaVected by their inclusion. This
should be answered no where a study does
not report the number of patients lost to
follow-up.
yes

1

no

0

10. Have actual probability values been reported(e.g. 0.035 rather than <0.05) for the main
outcomes except where the probability value is
less than 0.001?

5. Are the distributions of principal confounders in
each group of subjects to be compared clearly
described?
A list of principal confounders is provided.

no

7. Does the study provide estimates of the random
variability in the data for the main outcomes?
In non normally distributed data the
inter-quartile range of results should be
reported. In normally distributed data the
standard error, standard deviation or confidence intervals should be reported. If the
distribution of the data is not described, it
must be assumed that the estimates used
were appropriate and the question should
be answered yes.

yes

1

no

0

External validity
All the following criteria attempt to address the
representativeness of the findings of the study
and whether they may be generalised to the
population from which the study subjects were
derived.
11. Were the subjects asked to participate in the
study representative of the entire population
from which they were recruited?
The study must identify the source population for patients and describe how the
patients were selected. Patients would be
representative if they comprised the entire
source population, an unselected sample
of consecutive patients, or a random sample. Random sampling is only feasible
where a list of all members of the relevant
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population exists. Where a study does not
report the proportion of the source population from which the patients are derived,
the question should be answered as unable
to determine.

16. If any of the results of the study were based on
“data dredging”, was this made clear?
Any analyses that had not been planned at
the outset of the study should be clearly
indicated. If no retrospective unplanned
subgroup analyses were reported, then
answer yes.

yes

1

no

0

yes

1

unable to determine

0

no

0

unable to determine

0

12. Were those subjects who were prepared to participate representative of the entire population
from which they were recruited?
The proportion of those asked who agreed
should be stated. Validation that the
sample was representative would include
demonstrating that the distribution of the
main confounding factors was the same in
the study sample and the source population.
yes

1

no

0

unable to determine

0

13. Were the staV, places, and facilities where the
patients were treated, representative of the
treatment the majority of patients receive?
For the question to be answered yes the
study should demonstrate that the intervention was representative of that in use in
the source population. The question
should be answered no if, for example, the
intervention was undertaken in a specialist
centre unrepresentative of the hospitals
most of the source population would
attend.
yes

1

no

0

unable to determine

0

Internal validity - bias
14. Was an attempt made to blind study subjects to
the intervention they have received ?
For studies where the patients would have
no way of knowing which intervention they
received, this should be answered yes.
yes

1

no

0

unable to determine

0

15. Was an attempt made to blind those measuring
the main outcomes of the intervention?
yes

17. In trials and cohort studies, do the analyses
adjust for diVerent lengths of follow-up of
patients, or in case-control studies, is the time
period between the intervention and outcome
the same for cases and controls ?
Where follow-up was the same for all study
patients the answer should yes. If diVerent
lengths of follow-up were adjusted for by,
for example, survival analysis the answer
should be yes. Studies where diVerences in
follow-up are ignored should be answered
no.
yes

1

no

0

unable to determine

0

18. Were the statistical tests used to assess the main
outcomes appropriate?
The statistical techniques used must be
appropriate to the data. For example nonparametric methods should be used for
small sample sizes. Where little statistical
analysis has been undertaken but where
there is no evidence of bias, the question
should be answered yes. If the distribution
of the data (normal or not) is not described
it must be assumed that the estimates used
were appropriate and the question should
be answered yes.
yes

1

no

0

unable to determine

0

19. Was compliance with the intervention/s reliable?
Where there was non compliance with the
allocated treatment or where there was
contamination of one group, the question
should be answered no. For studies where
the eVect of any misclassification was likely
to bias any association to the null, the
question should be answered yes.
yes

1

no

0

unable to determine

0

1

no

0

unable to determine

0

20. Were the main outcome measures used
accurate (valid and reliable)?
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For studies where the outcome measures
are clearly described, the question should
be answered yes. For studies which refer to
other work or that demonstrates the
outcome measures are accurate, the question should be answered as yes.
yes

1

no

0

unable to determine

0

Internal validity - confounding (selection bias)
21. Were the patients in diVerent intervention
groups (trials and cohort studies) or were the
cases and controls (case-control studies)
recruited from the same population?
For example, patients for all comparison
groups should be selected from the same
hospital. The question should be answered
unable to determine for cohort and casecontrol studies where there is no information concerning the source of patients
included in the study.
yes

1

no

0

unable to determine

0

22. Were study subjects in diVerent intervention
groups (trials and cohort studies) or were the
cases and controls (case-control studies)
recruited over the same period of time?
For a study which does not specify the time
period over which patients were recruited,
the question should be answered as unable
to determine.
yes

1

no

0

unable to determine

0

23. Were study subjects randomised to intervention
groups?
Studies which state that subjects wererandomised should be answered yes except
where method of randomisation would not
ensure random allocation. For example
alternate allocation would score no because it is predictable.

All non-randomised studies should be
answered no. If assignment was concealed
from patients but not from staV, it should
be answered no.
yes

1

no

0

unable to determine

0

25. Was there adequate adjustment for confounding in the analyses from which the main findings were drawn?
This question should be answered no for
trials if: the main conclusions of the study
were based on analyses of treatment rather
than intention to treat; the distribution of
known confounders in the diVerent treatment groups was not described; or the distribution of known confounders diVered
between the treatment groups but was not
taken into account in the analyses. In nonrandomised studies if the eVect of the main
confounders was not investigated or confounding was demonstrated but no adjustment was made in the final analyses the
question should be answered as no.
yes

1

no

0

unable to determine

0

26. Were losses of patients to follow-up taken into
account?
If the numbers of patients lost to follow-up
are not reported, the question should be
answered as unable to determine. If the
proportion lost to follow-up was too small
to aVect the main findings, the question
should be answered yes.
yes

1

no

0

unable to determine

0

Power
27. Did the study have suYcient power to detect a
clinically important eVect where the probability value for a diVerence being due to chance is
less than 5%?
Sample sizes have been calculated to
detect a diVerence of x% and y%.
Size of smallest intervention group

yes

1

A

<n1

0

no

0

B

n1–n2

1

unable to determine

0

C

n3–n4

2

D

n5–n6

3

E

n7–n8

4

F

n8+

5

24. Was the randomised intervention assignment
concealed from both patients and health care
staV until recruitment was complete and
irrevocable?
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Appendix IV – Wheelchair Propulsion Test protocol (Askari et al., 2013)
Wheelchair Propulsion Test (WPT)© Version 1.0 Form
Subject # : _____________________. Date: ____________. Time: ____________Test # ___
Recorded Data*
1. Able to successfully complete the 10m distance?
2. Direction of travel
3. Limbs contributing to propulsion, steering or braking (tick all that
apply)
4. Limb monitored for timing propulsion cycles (tick one limb)

Yes 1 No 1
Forward 1 Backward 1
Left: Hand 1 Leg 1
Right: Hand 1 Leg 1
Left: Hand 1 Leg 1
Right: Hand 1 Leg 1

5. Time (to nearest second)
_______ s
6. Total number of propulsive cycles (to nearest full cycle)
_______ cycles
7. If using one or more hands for propulsion in the forward
Yes 1
No 1
direction, during the contact phases, did the subject generally
Not applicable 1
begin the contact between the hands and the hand-rims behind the
top dead center of the rear wheel?
8. If using one or more hands for propulsion in the forward
Yes 1
No 1
Not applicable 1
direction, during the recovery phases, did the subject generally
use a path of the hands that was predominantly beneath the handrims?
9. If using one or more feet for propulsion and going forward, did
Yes 1
No 1
the subject make initial foot contact with the knee flexed less than Not applicable 1
90° from full extension and finish with the knee flexed more than
90° (or the opposite if going backward)?
10. Comments: (e.g., position on seat, trunk and arm posture, hand grip, foot contact, consistency,
need for training, footwear, equipment worn, wheelchair issues)

Derived Wheelchair-Propulsion Data*
1. Speed: 10m / ______ # seconds =

_______ m/s

2. Push frequency (cadence): _____ # cycles / ______ # seconds =

______ cycles/s

3. Effectiveness: 10m / _____ # cycles =

_______ m/cycle

*Directions on next page.
Tester signature: _____________________ Tester name (print): _________________
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Appendix VI – Perceived Quality of Life Interview Guide
The purpose of each interview is to learn about an individual’s perceived quality of life
through their experiences as a wheelchair user in rural areas of the Lao PDR. The
research team conducts all interviews.
Administrators (Research Team):
Principle investigator
Lead interpreter (Lao national)
Lead note taker (Lao national)
Materials:
Digital voice recorder
Interview guidelines:
1) Each interview will last roughly 60 minutes
2) All interviews are conducted in English and interpreted to Lao by a trained
member of research team fluent in both English and Lao.
3) Participants are not obligated to answer questions and can stop at the interview at
any time.
4) Participation in this study is completely voluntary and participants may withdraw
participation at any time without penalty.
Suggested question guide:
All questions are adapted from Charmaz (2006) suggestions for semi-structured openended interviews.
Initial Questions

- Tell me about how you came to using a wheelchair.
- Could you describe the events that led to your injury
(if applicable)?
- What would you consider a high quality of life in
your community?
- How would you describe your quality of life now?
- How would you describe your quality of life before
using a wheelchair?
- What was going on in your life then? How would you
describe how you viewed people with disabilities
before your injury happened? How, if at all, has your
view of people with disabilities changed?
- Who and what, if anyone or anything, influences your
thoughts and actions?

Intermediate Questions

- Tell me about how you learned to handle
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(sadness/anger/anxiety/etc.).
- How, if at all, have your thoughts and feelings about
quality of life changed since your injury?
- What positive changes have occurred in your life
since your injury? What negative changes, if any,
have occurred in your life since your injury?
- Tell me how you go about your (physical
activity/employment/social interactions). What do
you do?
- If you have any pain/discomfort, how does this
impact your daily life?
- Could you describe a typical day for you when you
are happy?
- Now tell me about a typical day when you are sad.
- Tell me how you would describe the person you are
now.
- Could you describe the most important lessons you
learned through experiencing wheelchair use?
- How would you compare the person you hope to be
and the person you see yourself as now?
Ending Questions

- What do you think are the most important ways to
(interact with your community/be physically active)?
- Tell me about how your views toward wheelchair
users may have changed since you have been a
wheelchair user yourself.
- How have you grown as a person since your injury?
- Tell me about your strengths that you discovered or
developed through wheelchair use.
- After having these experiences, what advice would
you give to someone who has just discovered that he
or she will be using a wheelchair?

Procedure:
The research team administrates all interviews, with the principle investigator selecting
and asking questions, which are interpreted into Lao by the lead interpreter. The lead note
taker is responsible for recording details about responses, body language, and physical
environment that cannot be captured with voice recording. Notes taken from the principle
investigator supplement these notes.
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Succeeding questions are selected based on participant responses. The purpose of this
approach is to find probing questions that provide opportunities for participants to share
personal stories about their experiences as a wheelchair user.
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