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Summary

 Background: People with disabilities in the developing world do not have equal and adequate access to educa-
tion, employment, or medical care. Their physical or mental condition, compounded by a lack 
of financial and technological resources, imposes a burden on both the family and the State. A 
wheelchair is a form of assistive technology which eases that burden for many. This study exam-
ines the impact of a simple, donated chair on the health, quality of life, and function of a subject 
population.

 Material/Methods: Surveys were administered to 519 disabled recipients of a semi-rigid depot style wheelchair in 3 
different countries at the time they received their chair and again after 12 months of use. Surveys 
evaluated physical and emotional health, functional independence, and lifestyle.

 Results: On initial reports, 46.6% of subjects said they never left home, 52.3% were hospitalized one or more 
days/month, 70.3% reported daily pain, and 48.7% reported a negative mood state. Following 12 
months of using the wheelchair, both the reported overall health rating and mood state increased 
by 20%; pain was significantly diminished. Although some areas in the ICF function measure im-
proved more than others, the overall reported level of independence rose by 11%.

 Conclusions: A representative sample of the disabled in 3 countries of the world is socially isolated, in poor health, 
and with limited function. Receipt of a simple, depot style wheelchair significantly improved their 
quality of life, health indicators, and the ICF function measure following 12 months of use.
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Background

According to the World Health Organization [1], there 
are currently 1 billion people in the world living with dis-
abilities, many of whom do not have equal access to med-
ical care, education, and employment. This is particularly 
true for those living in low and middle income countries 
[2]. Lack of resources in developing countries prohibits the 
disabled from participating to the fullest extent in society.

There is little published data about the lifestyle of the disabled 
in the developing world. According to a World Bank report 
[3], in India, which has 40–80 million people with disabilities, 
children with disabilities are 5 times more likely to remain 
out of school. Disabled adults are less likely to be employed; 
they represent a higher percentage in the lowest quintile of 
income. Families with a disabled member fare worse finan-
cially and are 25% less likely to have three solid meals per day.

In Chile, 15.4% of the overall population and 23.4% of peo-
ple with disabilities are considered below the poverty line. 
According to Chile’s First National Bank, in 2005, 81% of 
the disabled believed that their disability had affected their 
family’s economic status, and 39.5% of them were in poor 
socioeconomic conditions. Ten percent of the disabled did 
not have even one year of education approved, and only 
13% had finished high school [4].

According to a survey released by the Ministry of Labor, War 
Invalids and Social Affairs (MOLISA) in Vietnam in 1994–
95, “56% of persons with disabilities were in need of assis-
tive devices but cannot afford to pay for them, even though 
the Government of Vietnam has demanded in a number of 
legal documents that they be provided free or the price be 
reduced by 30-50% for persons with disabilities”. It reports 
that, although 1.3 million people with severe disabilities re-
ceived allowances and assistance from the government, a 
large number with less severe disabilities were relatively ne-
glected, and that in particular, in mountainous or rural areas, 
they were marginalized from the state’s welfare program [5]. 
In 2003, according to the Institute of Social Developmental 
Studies, almost 8% of Vietnamese households had a mem-
ber with disabilities and most of these households were con-
sidered poor. Up to 80% of the disabled were dependent on 
support from their family, the State, or their community [6].

Even if income levels of the disabled were similar to those 
of their peers, there exists a “conversion handicap” accord-
ing to Sen [7], a decreased ability to convert money into an 
adequate standard of living. Because of increased costs as-
sociated with a handicap, people with disabilities must earn 
more to have a similar lifestyle. If, however, they are unable 
to access employment, they are pushed into poverty or re-
liance on the State [8].

For many of the disabled, a wheelchair is a critical source 
of mobility which aids independence and integration into 
society [9], including their ability to earn a livelihood. For 
disabled children, a wheelchair aids their cognitive and psy-
chosocial development [10].

The World Health Organization, together with the US 
Agency for International Development, the International 
Society for Prosthetics and Orthotics, and Disabled Peoples 

International have produced a manual entitled Guidelines 
on the provision of manual wheelchairs in less resourced settings 
[8] This manual summarizes the rights of the disabled to a 
mobility device. It underscores the downward spiral result-
ing in the lives of those who are denied this right and are 
therefore unable to better themselves.

Although it is the responsibility of individual nations to care 
for all of its citizens, limited resources in low or middle in-
come countries force decisions regarding allocation of re-
sources, which may leave the disabled in need. Assistance 
has been provided by various international “for profit” and 
“not-for-profit” organizations. However, in 2003, even with 
outside help, an estimated 20 million world citizens required 
a wheelchair but did not have access to one [8].

Even when outside assistance is given, not all donated prod-
ucts meet international standards for quality. Many low in-
come nations, for example, do not have regulations about 
wheelchair donations [11]. There is a lack of background 
research by some manufacturers and distributors into the 
needs of recipients, causing many donations to fail or to 
be abandoned [12–14]. The recipient’s lifestyle remains 
unchanged despite the presumed effect of the donation.

In general, studies on people with disabilities have focused 
on environmental or medical/rehabilitation issues rather 
than on lifestyle, integration, and social participation [6]. A 
systematic review of 7 data bases by Salminen et al. [9] agrees. 
They found that mobility devices, such as a wheelchair, in-
crease the mobility of the user and improve their activity 
and participation. They cautioned, however, there is a lack 
of high-quality research on this topic and more is required.

One organization which donates wheelchairs to the disabled 
in developing countries is the Free Wheelchair Mission 
(FWM) [15]. To date, this organization has distributed 
over 600,000 wheelchairs. A former study examined the ef-
fect of one model of the organization’s wheelchair on the 
lives of 188 persons in India and Peru. It concluded that 
this wheelchair provided “a positive, cost-effective benefit to 
both health and function without unusual risk”. Although 
this study touched on social participation and employment 
in addition to health, its conclusions were limited by requir-
ing recipients to retrospectively provide information, allow-
ing risk of memory error [16].

The current study was undertaken to further evaluate the 
impact of a donated wheelchair on the quality of life of its 
recipients in the developing world. It examined not only 
physical and emotional health, but also functional inde-
pendence and community engagement of disabled recipi-
ents in three different countries, both before and after re-
ceiving the wheelchair.

Material and Methods

Subjects

Local affiliates of the FWM in India, Chile, and Vietnam iden-
tified 200 potential wheelchair recipients in each country. 
These 3 countries were chosen because their sample repre-
sented both rural and urban populations in varying parts of 
the world. At the time of wheelchair distribution, recipients 
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were given the opportunity to participate in the baseline sur-
vey. Following 12 months of wheelchair use, they were sur-
veyed again. All subjects who wished to participate did so 
without exclusion. Final participants for the initial survey in-
cluded 204 from Viet Nam, 206 from India, and 210 from 
Chile. After attrition, final participants for the 12 month fol-
low-up included 189 from Viet Nam, 201 from India, and 129 
from Chile. In Chile, 53% of attrition was due to death, 16% 
from worsening health with inability to use the chair, 16% 
could not be located, and 9.5% believed the chair did not 
meet their transportation needs. One chair had been stolen 
and one had been sold. Of the participants who dropped 
out of the study in Viet Nam and India, 80% were due to 
death; the other 20% could not be located. Age of the re-
cipients ranged from 4 to 102 with an average of 54 years. 
More males (57.1%) than females received chairs. Of recip-
ients, 35.9% were educated beyond grade eight, and 3.4% 
beyond grade 12. Thirty percent reported that they were un-
able to read or write, even at the basic level. The majority of 
the sample (60.7%) lived in a rural setting.

The most common medical diagnoses which necessitated 
use of a wheelchair were stroke (in Viet Nam, 40%) or mus-
cular dystrophy (in Chile, 21.8%, and in India, 21.6%). Of 
all recipients, 41% had their diagnosis for at least 10 years.

Before receiving a wheelchair for mobility, 47.8% of recip-
ients were carried or crawled, 38.6% walked with a cane or 

crutch, and 9.7% were bedridden. Seventy eight percent had 
not owned a wheelchair before, largely due to lack of money 
(69.5%). Further ethnographic data may be seen in Table 1.

The wheelchair

The wheelchair (Figure 1), is a product of the Free 
Wheelchair Mission and has been described elsewhere 
[16]. It is a depot style chair with a semi-rigid seat and back, 
8 inch natural rubber castors in the front, and 24 inch pneu-
matic tires in the back. It is distributed with a 2 inch cov-
ered polyurathane foam cushion, an air pump, patch kit, 
and, if needed, a 5 strap adjustable harness. It weighs 35 
pounds. Wheelchairs are provided free of charge to recipi-
ents, made possible through local and national fundraising 
efforts. There was no interaction between individual donors 
and recipients in this study. The cost to produce, ship, assem-
ble, and deliver the chair to recipients was $59.20 worldwide.

Surveys

The baseline survey was designed to assess the quality of 
life of the disabled – access to medical care, employment, 
income, physical and emotional health, and independent 
function. The follow-up survey evaluated the change in 
health, function, and integration into society associated 
with use of the wheelchair. Health was evaluated by days of 
personal illness, hospitalization, nutrition, and emotional 

Age Highest level of education Gender Diagnosis Home Setting

% of 
recipients

% of
recipients

% of
recipients

% of
recipients

% of
recipients

1–10 3.1 Grades 1–4 34.4 Male 57.1 Stroke 19.2 Rural 62.3

11–20 8.3 Grades 5–8 29.7 Female 39.8 Cerebral palsy 12.0 Village or
small town 13.2

21–30 9.7 Grades 9–12 17.7 Hydrocephalus 0.7 Large
metro area 24.5

31–40 8.7
Technical 
school/

university
3.4 Spina bifida 1.0

41–50 11.2 Special 
education 14.3 Muscular 

dystrophy 17.2

51–60 15.3 Club foot 2.5

61–70 13.0 Cancer 3.3

71–80 15.9 Spinal cord 
injury 4.3

81–90 11.9 Polio 8.4

91–100 2.7 Parkinson’s 0.8

>100 0.2 Trauma/
fractures 12.6

Amputee 6.9

Arthritis 11.3

Table 1. Demographic variables n=620.
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health status. Pressure ulcers and pain were also included 
since they represent specific concerns for wheelchair users.

Lifestyle was evaluated in part through the framework of 
the World Health Organization‘s International Classification 
of Functioning, Disability and Health (ICF)’s [17] activity 
and participation section, which has been shown to be ef-
fective in describing disability in various patient popula-
tions [16,18–24]. This included the following areas: mobil-
ity, self-cares, domestic life, interpersonal interactions and 
relationships, major life areas, and community, social, and 
civic life. Areas of function are listed in Appendix 1 along 
with ICF designations.

In addition to the ICF, time and distance travelled from 
home, reported income, and employment were examined. 
Wheelchair maintenance was considered since it affects user 
satisfaction and the ability to integrate into the community.

Data analysis

The study received approval from the Institutional Review 
Board of Azusa Pacific University. Local affiliates of FWM 
from India, Chile, and Viet Nam were informed of the study 
and invited to participate. One national employee of the affil-
iate from each site was trained in the survey procedure, con-
sisting of asking questions, recording answers, and entering 
data. Employee qualifications included university degrees 
in business and biotechnology. All had worked on various 
social work projects under national and international firms.

Six hundred twenty recipients of the FWM chair were sur-
veyed at the time they received their wheelchair. 519 of those 
were surveyed again 12 months later. Because 25% of recip-
ients had less than 4th grade formal education and an addi-
tional 15% were in special education, willingness to partic-
ipate was considered formal consent. Parents were allowed 
to complete the survey on behalf of their children. No data 
was kept on those who chose not to participate. Potential 
participants were informed that the purpose of the survey 

was to evaluate how the wheelchair affected their health 
and well-being, and to note any problems associated with 
its use. They were told that their answers would in no way 
bias their relationship with the FWM and that the wheel-
chair was theirs to keep. Survey data was collected in face-
to-face interviews, recorded on paper, and then entered 
electronically into Survey Monkey®. Results were export-
ed to Excel files in the United States, but detailed names 
with addresses were kept in local offices. Frequencies and 
descriptive statistics were analyzed using SPSS PASW 19. 
Data for health and function were combined across the 3 
countries, since effect of the wheelchair was assumed to be 
the same. However, means and standard deviations from 
each variable were examined by country to verify that the 
statistical patterns of the whole were representative of in-
dividual countries. Statistics related to wheelchair dura-
bility and maintenance were analyzed by country, setting, 
and type of terrain. Although the intent of the study de-
sign was to evaluate change using paired data from base-
line to 12 months, subject numbers were not consistently 
recorded in the field, and therefore, independent samples 
t-tests were used to test for group differences using a signif-
icance level of p<0.05 for all analyses. Change in the dis-
tribution of responses regarding the presence of pressure 
ulcers, days hospitalized, and mood state was evaluated us-
ing Pearson Chi-Square.

In terms of function, the modified ICF scale used a 3 point 
system to evaluate the level of difficulty in performing each 
activity (0 = no difficulty, 1 = mild to moderate difficulty, 2 
= severe difficulty/unable). Each major area of participa-
tion, as identified in the ICF, was evaluated through sever-
al questions where values were summed and treated as a 
component score. Thus, e.g. the total score for domestic 
life consisted of the sum from 5 questions: shopping, gath-
ering daily necessities, preparing meals, doing housework, 
and caring for household objects. An independent sam-
ples t-test of the means was used to evaluate differences be-
tween group responses prior to wheelchair acquisition and 
responses one year later.

results

Data from the entire sample is reported as a whole. Each 
individual country’s data uniformly followed the reported 
pattern unless otherwise noted.

Physical and emotional health

During the initial interview, only 44.9% of recipients report-
ed access to medical care that was both available and afford-
able whenever it was needed. This was particularly true in 
India where only 38.7% reported such access compared to 
Viet Nam (43.6%) or Chile (52%). Other recipients said 
that care was either not available in their area (8.1%), avail-
able but not affordable (24.6%), or available and affordable, 
but inaccessible because of transportation issues (22.4%). 
Only 43.4% received ongoing medical care related to their 
condition; 7.4% had never been evaluated by a physician.

At 12 months, recipients reported less personal illness, less 
hospitalization, and diminished pain. The percentage who 
experienced pressure ulcers diminished significantly (c2 
(2)=6.09, p=.048) (Table 2), with those who reported 3 or 

Figure 1. Free Wheelchair Mission wheelchair, 2008.
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more ulcers dropping 7.6%, and those reporting two ulcers 
dropping 12% from baseline.

Overall health rating on a 10-point scale, where 1 = very poor 
and 10 = very good, increased significantly from 4.2 to 6.2 (t 
(1, 1122)=–14.222, p=.000). There was an improved mood 
state, and the number of people who felt that life was pret-
ty good or great increased from 12.6% to 63.6% (Table 2).

Lifestyle and integration into society

On the initial survey, the majority reported spending their 
waking hours sitting in another chair (53.9%) or lying in 
bed (36.1%). At 12 months, there was a significant change in 
the amount of time spent outside the home (c2(4)=103.013, 
p=0.000). The percentage of subjects that never left their 
home dropped from 46.6% to 22.4%. The change was most 
dramatic in Chile where 47.0% originally never left home, 
compared to 2.3% afterwards. Those who travelled between 
100 and 500 meters/day increased from 13.2% to 37.2% (c2 
(4)=151.732, p=.000) (Figure 2).

Associated with use of the wheelchair, there was an in-
crease in independence. The rating of overall indepen-
dence was based on a 10 point scale, where 1 = total de-
pendence on a caregiver, 5=50% independence, and 10 

Health Indicator Baseline
(data reported from past 12 months)

n=606

12 months
(data reported from past 6 months)

n=518

Pearson
Chi-Square

Illness
 One day or less/month
 Two days/month
 One day/week
 More than one day/week

42.7%
25.4%

9.2%
22.6%

76.8%
14.9%

4.2%
4.1%

χ2 (3)= 149.084
p=0.000

Hospitalized
 No days
 One or two days
 About a week
 About two weeks
 About three weeks
 About four weeks
 More than four weeks

47.7%
6.8%

10.9%
14.5%

6.8%
5.3%
8.1%

69.7%
21.0%

6.6%
1.7%
0.0%
0.0%
1.0%

χ2 (6)=216.673
p=0.000

If had pressure ulcers, how many
 One
 Two
 Three

48.8%
36.1%
15.1%

67.9%
24.5%

7.5%

χ2 (2)=6.090
p=0.048

Pain on a regular basis
 Mild
 Moderate
 Severe

15.2%
46.4%
38.3%

31.4%
44.8%
23.8%

χ2 (2)=26.287
p=0.000

Mood on day to day basis
 Very negative
 Somewhat negative
 Somewhat positive
 Very positive

11.4%
37.3%
39.2%
12.1%

0.8%
6.2%

53.3%
39.5%

χ2 (3)=262.438
p=0.000

Feelings about life on day to day basis
 Awful
 Pretty bad
 OK
 Pretty good
 Great

8.8%
33.9%
43.7%
11.1%

2.5%

1.0%
5.2%

30.2%
37.8%
25.8%

χ2 (4)=355.963
p=0.000

Table 2. Health indicators.
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Figure 2. Change in mobility following 12 months of wheelchair use.
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= total independence. At baseline, average independence 
from a caregiver was 3.9. After 12 months using the wheel-
chair, the overall independence rating was 5.0, indicating a 
significant difference in ratings of independence (t (1115) 
=–7.757, p=0.000).

Using questions based on the ICF, there was improvement 
in several functional areas. Self-care component scores were 
reportedly improved; there was increased ease in moving 
in or outside the home, and in forming and maintaining 
social relationships; function in major life areas includ-
ing education, employment and non-remunerative work 
also improved. The component scores in domestic life and 

community, social, and civic life remained unchanged. 
Further details can be viewed in Table 3.

In keeping with improved scores in major life areas, on the 
follow-up survey, the percentage of respondents who report-
ed having some employment had increased (c2 (1)=18.549, 
p=0.000), as had the number who reported adequate income 
(c2 (2)=19.741, p=0.000) (Figure 3). All of those employed 
said the wheelchair was at least partially responsible for their 
ability to work. Almost nine percent of the sample said the 
family income had increased due to acquisition of a wheel-
chair. These numbers were driven mainly by large changes 
in India where employment reportedly rose from 7.0% to 
18.4% following use of the wheelchair, and those with ade-
quate income increased from 12.6% to 23.4%.

Of all the recipients who remained unemployed, 15.4% con-
sidered themselves capable of a desk job (computer work, 
answering phones). The reasons given for continued unem-
ployment included inaccessible buildings and an inability 
to use the wheelchair with public transportation.

Repairs to the wheelchairs were necessary in 3.3% of cases 
(17 subjects) during 12 months of use (Table 4). In all cas-
es, repairs cost less than one typical day’s wage. Cause of 
the chair’s breakdown was generally viewed as usual wear 
and tear in the environment (94.1% of those who needed 
repairs). Overall satisfaction with the chair across all three 
countries averaged 8.75 out of 10, where 1 = very dissatis-
fied, and 10 = very satisfied.

Time of survey N Range Mean Std. deviation
Independent 

samples 
t-test

Mobility component
score

Initial 603 0–12 7.46 3.051

12-month follow-up 516 0–12 6.19 3.046 p=.000

Self-care component
score

Initial 603 0–16 8.06 5.421

12-month follow-up 516 0–16 7.18 5.541 p=.007

Domestic life
component score

Initial 603 0–12 9.72 2.977

12-month follow-up 515 0–12 9.53 3.052 p=.286

Interaction and
relationship

component score

Initial 603 0–4 1.84 1.386

12-month follow-up 515 0–4 1.32 1.329 p=.000

Major life area
component score

Initial 603 0–6 4.90 1.530

12-month follow-up 514 0–6 4.56 1.939 p=.001

Community, social and civic 
component score

Initial 603 0–6 4.52 1.705

12-month follow-up 514 0–6 4.57 1.631 p=.620

Total function score
Initial 603 0–56 36.50 13.076

12-month follow-up 514 0–56 33.40 13.713 p=.000

Table 3. Changes in function using international classification of function.

Component scores based on the sum of items scaled as follows: 0 = no difficulty; 1 = mild difficulty; 2 = severe difficulty/unable to perform. 
See Appendix 1 for item distribution.
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Figure 3.  Change in employment and income after 12 months of 
wheelchair use.
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discussion

There were several important trends found in this study 
which support the efficacy of the simply designed, donated 
wheelchair. This is seen in terms of physical and emotion-
al health, as well as in lifestyle and integration into society.

Physical and emotional health

Recipients of chairs reported a decrease in the frequen-
cy of illness and hospitalization after receiving the wheel-
chair. This finding may be because recipients were kept off 
of unsanitary floors or streets. Use of the chair and the act 
of propulsion may have prevented some negative sequela 
from bed rest and immobilization.

Since pressure ulcers are a disabling and potentially life 
threatening occurrence in wheelchair users, their preven-
tion is critical. They are reported as a cause of thousands 
of deaths per year in the United States [25]. Between 50% 
and 85% of patients with spinal cord injury experience a 
pressure ulcer in their lifetime, and 15% within the first 
year after injury [26].

In this sample of varied diagnoses, at baseline 27.2% had 
experienced pressure ulcers at some time in the past, and 
an equal number within the past year. Since 41% of recipi-
ents had been disabled for at least 10 years, the occurrence 
of ulcers appeared relatively constant over time. At the 12 
month follow up, only 9.9% had experienced pressure ul-
cers during the previous 6 months, apparently indicative 
of healing. This finding aligns with the previously reported 
study of 188 wheelchair recipients in India and Peru [16], 
where the decrease in pressure ulcers was hypothesized to 
be due to the effect of propelling the chair. Movement as-
sociated with propulsion modifies seated pressure, possibly 
allowing increased blood flow to high pressure areas. In the 
current study, of those who reported ulcers during the pre-
vious 6 months, 92.3% also reported inadequate daily nu-
trition. This shows the compounding health risks of the dis-
abled who are economically disadvantaged.

Shoulder and back pain are common in wheelchair users 
due to the mechanics of pushing the chair. According to 
Boninger et al. [27], 60% of a convenience sample of wheel-
chair users reported neck pain within the last month. In 
another study, nearly 70.0% of a sample of spinal cord in-
jured wheelchair users reported pain at some site; 45% ex-
perienced back pain and 40% experienced shoulder pain 

[28]. The number of subjects in this study who reported 
pain (41%) is not greater than in other studies and is sig-
nificantly less than what they reported before using the 
wheelchair (70.3%). This improvement may be due to less 
strain in lifting themselves, either on the floor or with an-
other previous means of mobility.

There is an increased prevalence of mood disorders in peo-
ple with chronic illness which have been shown to negative-
ly impact its course [29]. Improved mood state and feelings 
about life in this study may be associated with perceived 
hope for health and function or perceived control over their 
environment. The change in mood may, in turn, positive-
ly affect the outcome of their physical disability. The high-
er rating given to overall health is likely a reflection of de-
creased illness, diminished pressure ulcers, and improved 
feelings about life.

Lifestyle and integration into society

This study agrees with previous studies by Salminen et al. 
[9] and Shore [16] which showed that a mobility device im-
proves the users’ function and participation. In the current 
sample, however, there were limitations. Recipients were 
able to better form relationships with family, friends, and 
neighbors, but not to participate in social clubs, or religious 
and leisure activities. Although self-cares and mobility im-
proved, the recipient’s ability to help with domestic chores 
(preparing meals and doing housework) did not. Even if 
they were unable to help others, however, the increased 
ability to care for one’s self frees family members for oth-
er duties. These findings may explain why 99.8% said the 
wheelchair had helped their family. While statistically sig-
nificant, the change in function scores was small. However, 
the difference between a task being impossible or severe-
ly difficult to becoming possible with moderate difficulty is 
an important distinction.

The small but significant increase in employment and in-
come in this study will lessen, to some degree, the financial 
burden on families and the State. However, 91.7% remained 
unemployed. Based on reported data, addressing transpor-
tation and accessibility issues in these countries could po-
tentially have added an additional 15% of the sample to the 
workforce. Nguyen describes the problem with the bus sys-
tems in Vietnam. They were found to lack adequate board-
ing ramps to help people getting on and off the bus, and 
there was insufficient allocated space inside for people with 
a disability [30]. If this was remedied, transportation could 
diminish as a hindrance to employment.

Because increased mobility and function in the current 
study were associated with improved mood state, temporary 
loss of this advantage through breakdown of the wheelchair 
would be expected to cause frustration and dissatisfaction. 
According to Fitzgerald [31], satisfaction with a wheelchair 
is linked closely to the number of repairs. In their study of 
130 wheelchair users, 26% of participants had completed 
a wheelchair repair, and 27% a tire repair in the previous 6 
months. In McClure’s sample of spinal cord injured wheel-
chair users [32], 44.8% had repaired their chair in the pre-
vious 6 months. Repairs in the current study did not exceed 
these numbers, and this is reflected in the overall satisfac-
tion ratings of the chair.

Location of repairs in 
12 months

Percentage of 
respondents

Front wheels 2.2%

Back wheels 2.3%

Brakes 0.2%

Foot rest 0.2%

Harness 0.2%

Table 4. Wheelchair maintenance n=516.
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Use of the wheelchair appears to have markedly changed the 
lifestyle of recipients as evidenced by increased time spent 
outside the home and increased distance travelled/day. This 
change represents increased exposure of the recipient to 
the outside world, and of the outside world to the disabled.

Limitations of the study

As is common in studies that rely on self-report and data col-
lection across multiple locations and time periods, this study 
had several limitations that necessitate caution when draw-
ing conclusions. It used a single sample design of a subject 
population and lacks comparison with a control group of 
subjects who did not receive a wheelchair. All subjects with-
in the local area of the affiliates who were lacking a wheel-
chair and considered in need of one received it. Although 
future studies could compare the responses of eligible sub-
jects who were given wheelchairs to those who were not, tem-
porarily denying one group the known advantage of mobil-
ity makes this ethically unviable. Next steps should include 
a repeated measures analysis, which was the intent of this 
study, but was not achieved due to recording error in the 
follow-up interviews which prevented the researchers from 
matching subject responses across time.

The medical diagnoses attached to each subject were self-re-
ported rather than from a review of medical records, leaving 
room for reporting error or distortion. Additionally, medi-
cal diagnostic methods may vary by country and should not 
be considered 100% consistent.

Because the affiliating agencies were members of the local 
community, the potential for saving face and inaccurate re-
porting by recipients is acknowledged. This risk was deemed 
preferable to the use of outside interviewers who may not 
have been familiar with local cultural customs and norms, 
thus resulting in distrust or other forms of data inaccuracy.

On the 12 month survey, subjects were asked about any 
factors other than the wheelchair which might have influ-
enced the change in their function or mobility. Three peo-
ple reported receiving rehabilitation training, and 1 report-
ed increased access to medical care. Thus for these 4/519 
subjects, other factors may have contributed to the positive 
changes in health and function.

conclusions

This study illustrates improvement in the difficult lifestyle 
of a sample of the disabled in various parts of the world. 
Lack of access to medical care and inadequate nutrition 
complicated their physical state. Lack of mobility inhibit-
ed their interaction with society. Limited access to employ-
ment and education prohibited their fullest contribution 
to society, and burdened the family. Receipt of a simple and 
durable wheelchair improved the reported health, quality 
of life, and function of recipients following 12 months of 
use. Despite the possible inflation from self-reported mea-
sures, this study demonstrates the perceived benefit result-
ing from receipt of a simple means of personal mobility. 
This practice should be encouraged.

Categories of function

Mobility

 d4153 Maintaining a sitting position

 d4209 Transferring self from one location to another (from chair to bed, to toilet, etc.)

 d4309 Carrying an object from one place to another 

 d4600 Moving around within the home

 d4602 Moving around outside home and other buildings

 d4702 Using public transportation

Self-care 

 d5109 Washing self

 d5201 Brushing teeth

 d5202 Caring for hair, shaving

 d5309 Toileting

 d5409 Dressing

 d550 Eating

 d5700 Ensuring personal comfort (light, heat, shade, position)

 d5702 Maintaining personal health (avoiding risk for injury, disease) 

appendix 1

Categories of function
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