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Introduction
There are approximately 1.6 million individuals living with 
limb loss in the United States alone.1 There are many reasons a 
person may experience limb loss including but not limited to a 
traumatic event/accident, vascular insufficiencies, and congeni-
tal anomalies. However, a vital aspect of the history of limb 
loss, particularly in the United States, is attributed to injuries 
suffered from those who participated in historic battles and 
wars.2 Because of this, money, time, and resources have been 
dedicated to the reintegration of those with limb loss back into 
everyday society.2 This effort has directly influenced the inno-
vation of prosthetic devices throughout history with the hopes 
of creating a smoother transition back into daily activities for 
those returning from positions of war.2 Prosthetic innovation 
has since been implemented into civilian populations as well 
due to learned experiences from the military, though research is 
still taking place regarding the impact of limb loss on the vet-
eran population.3 With advancements in prosthetic compo-
nentry and a diverse population using prosthetic devices, 

prosthetists are challenged with adapting devices to accommo-
date the many functional needs of individuals who sustain limb 
loss. Prosthetic sockets as known today were developed in the 
late 19th and early 20th century; Parmelee developed the first 
suction socket in 1868, and Riedel developed the first tuber 
enclosing socket in 1911.4 Since then, prosthetic componentry 
has advanced through design and implementation to accom-
modate functional tasks of the population including swim-
ming, running, climbing stairs, grasping, and many others, 
including the sub ischial socket since 2000.5 Despite the 
advances however, traditional sockets (TS) have been the pri-
mary choice of application to the residual limb for suspension 
of the prosthetic device.

After decades of research, the TS is currently considered the 
standard of care for those who have suffered limb loss, and many 
patients with amputations have opted for this option.6 However, 
research shows that as much as one-third of traditional socket 
users are dissatisfied with the function and comfort of their pros-
thetic limb.7 Common problems of those who use a traditional 
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socket can include chronic skin issues, pain in the residual or 
opposite limb, low back pain, and anatomical asymmetry leading 
to poor or inefficient gait mechanics.8 There is also research to 
support that satisfaction of a patient with their prosthesis plays a 
main role in gaining mobility and participating in desired activi-
ties, as well as overall compliance with the prosthetic device.9 
Because of the connection between a patient’s mobility and sat-
isfaction with their prosthetic device, it is important to find solu-
tions to various problems that can arise from the use of a 
traditional socket. Many researchers have looked for the answer 
to these common problems seen with traditional socket users, 
one solution being the use of Osseointegration (OI), particularly 
in lower limb amputations.10

OI is defined as the direct structural and functional connec-
tion between living bone and the surface of an artificial metal 
implant.10 This concept was initially used with dental 
implants,11 but has been modified as an alternative solution for 
those with limb loss.12 The implant itself consists of the bone 
anchored implant as well as a transdermal component, often 
called an attachment site or abutment, that protrudes outside 
the skin to allow for the attachment of the prosthetic limb 
itself.12 This implant requires a surgical procedure that often 
involves both orthopedic and plastic specialties to complete. 
There is currently only one Osseointegration Procedure that is 
FDA approved within the United States: The Osseointegrated 
Prostheses for the Rehabilitation of Amputees (OPRA) sys-
tem, which consists of 2 stages.12 This procedure was officially 
approved in December of 2020 for above the knee (AKA), or 
transfemoral amputations. The OPRA system utilizes a screw 
fit mechanism in which the implant is screwed directly into the 
bone. Currently, the OPRA system is only approved for those 
who did not have success with a traditional socket.13 The pro-
cess of receiving OI includes both a surgical phase and reha-
bilitation phase. The rehabilitation phase consists of both a 
preoperative and postoperative phase to ensure the highest suc-
cess.12 The alternative to the OPRA system is the 
Osseointegration Group of Australia Accelerated Protocol 
(OGAAP) procedure.14 This procedure is a single step proce-
dure as opposed to a 2-step procedure, which may reduce over-
all recovery time. This procedure is also a press fit mechanism 
as opposed to the traditional screw fit mechanism.14 The press 
fit mechanism is inserted deeper into the bone which may 
allow for a larger load bearing capacity, though there is still 
room for research on the best method.

Some research has reported the effectiveness of OI as a 
solution for those with limb loss, including pros and cons, dif-
ferent types of procedures to accomplish it, and which extremi-
ties OI could be used for.6,15,16 The main advantage to OI is the 
implementation of Wolff ’s Law in that the increased forces 
applied to the femur will create a remodeling to make bone 
stronger and over time decrease bone thinning; this is due to 
the direct connection between the implant and the bone, allow-
ing ground reaction forces to be directly transferred into the 

bone, leading to improved prosthetic suspension.15 This does 
require patients to have adequate bone mineral density to be 
considered for the OI procedure. Due to this, there is no socket 
fit issue and following rehabilitation, donning and doffing the 
prosthetic is much easier.15 The main disadvantage of OI can 
be infection, as the implant requires a stoma.15 Additionally, 
there could be unexpected events such as mal-union, fracture, 
or increased pain in the bone. These risks could also include 
cost or availability of replacement components or the need for 
follow up surgeries.15 Though there has been much research 
into OI as an alternative solution for those with limb loss, there 
is very little research that has pertained to the patients’ lived 
experience and conclusions of their overall function and quality 
of life with OI, particularly in comparison to the use of a tradi-
tional socket. In response to declining levels of satisfaction 
with TS use and the emergence of OI procedures, the purpose 
of this qualitative phenomenology was to explore and under-
stand the first-hand lived experiences of patients with limb loss 
who have transitioned from a traditional socket to OI regard-
ing their overall quality of life and function.

Methods
Study selection

A qualitative phenomenological study was designed and con-
ducted following Institutional Review Board Approval. To 
understand the lived experience from the vantage point of the 
participant, the researchers considered their own beliefs and 
feelings about OI. Through a process of bracketing, the 
researchers initially identified what they expected to discover 
and then deliberately put those ideas aside in the creation and 
development of an interview guide. Prior to the development 
of data collection and instrumentation methods, authors met 
on 2 occasions to review research and experience evidence per-
taining to the lived experience of those with OI. The authors 
used the process of bracketing to identify an expected phenom-
enon based on available information to date. To prepare for 
interviewing participants, the expectations were revealed, iden-
tified, and discarded. It was identified that there were strong 
positive and negative perceptions of OI. Positively, OI was per-
ceived as a solution to the consistent issue of poor fitting sock-
ets, an opportunity to restore a more natural junction between 
anatomy and prosthesis, and a utilization of novel technology/
surgical techniques. Negatively, OI was perceived as a heedless 
or unnecessary intervention, increasing vulnerability to infec-
tion, poor outcomes, and other adverse events.

Data sources and searches

In order to develop an interview guide for analysis of the lived 
experience of participants, a review of literature was conducted. 
No specific outcome measure dedicated to assessment of quality 
of life (QOL) for patients who have undergone orthopedic OI 
procedure were identified. A structured interview guide and 
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script were developed for collecting patient data. To increase the 
psychometric properties of the interview guide, components of 
existing QOL outcome measures intended for individuals with 
amputation were used. The interview guide included several 
adapted questions from The Short Form Survey (SF-36), The 
Questionnaire for Persons with Transfemoral Amputation 
(Q-TFA),17 the Prosthesis Evaluation Questionnaire (PEQ),18 
and the Orthotics Prosthetics Users Survey (OPUS).19 Finally, 
open-ended questions geared toward understanding the lived 
experiences of those who underwent OI were included in the 
final interview guide, Supplemental Appendix 1.

Data extraction and quality assessment

Selection of interview components relied on a researcher scor-
ing system, where each researcher graded every question from 
0 to 4 on relevance to individuals with OI, in which a score of 4 
was the highest relevance. Each researcher was given the 
opportunity to justify a low graded component of these out-
come measures for adaptation to the interview script, and only 
7 questions were added after initial average relevance grades of 
2 or less. There were also only 2 script components included 
that initially had a relevance grade of 1. The foundation of each 
question was not changed when added to the interview script. 
However, certain words or question endings were adapted to 
allow for each participant’s elaboration on their experience per-
tinent to the difference between OI and traditional socket use. 
For example, one script bullet point from the PEQ was adapted 
from “rate how much you sweat inside your prosthesis” to “rate 
how much you sweat around the attachment site [OI stoma].” 
Following unanimous agreement and completion of the inter-
view guide, pilot interviews were conducted on a licensed phys-
ical therapist who specialized in prosthetic care and a participant 
who had undergone OI. Following the pilot interview, the 
interview guide was modified for grammar and ease of inter-
pretation, but content and questions were finalized for data 
collection in the research study.

Inclusion criteria were determined with consideration for 
different types of amputation, availability, and access to OI and 
each participant’s time of socket and OI use. The inclusion cri-
teria were: (1) Participants had to be over 18 years of age. (2) 
Participants had to speak primarily English. (3) Participants 
had to have had amputation and have been a traditional socket 
user for at least 1 year prior to OI procedure. (4) Participants 
had to have been at least 1 year post OI procedure, to include 
either the screw-fit or press-fit option. (5) Participants had to 
have had a unilateral transfemoral amputation. (6) Participant 
had to have had access to the internet and Zoom™ video con-
ference software for a virtual interview. Unilateral transfemoral 
amputation was selected as this is the highest number of the 
population who are osseointegrated as well as the knee compo-
nent of the prosthesis adds a level of difficulty that those with 
transtibial amputation may not experience.10,11

Data synthesis and analysis

Following IRB approval, the study was advertised and posted 
via social media support groups for individuals/families who 
have undergone OI and at a local prosthetist’s office. The flyers 
contained study and contact information for potential partici-
pants to be contacted for screening for study eligibility. 
Participant screening was performed with a short phone call, in 
which each potential participant was asked to confirm each 
component of inclusion criteria.

Once participants were screened for eligibility and sched-
uled for a virtual interview, the participant was provided with a 
direct link for a video conference. Participants were given 
approximately 1 hour to complete the interview. Participants 
were given the opportunity to consent for participation at ini-
tiation of the interview. The interview was conducted by 2 
research authors in a semi-structured format using the accepted 
interview guide. This gave researchers the opportunity to probe 
or follow up on components of the interview guide that would 
provide more information data to fully understand the partici-
pant’s answer and experience. Interviews were carried out with 
a minimum of 2 researchers taking field notes and the sessions 
were recorded and transcribed for review. Field notes typically 
consisted of a researcher dictating participant responses with a 
paragraph or less per question. Direct quotations that were 
deemed impactful, important, or unique from participant to 
participant were also noted separately. Upon termination of the 
interview, participants were offered a gift card as compensation 
for their time and responses.

Field notes taken during interviews were recorded in a data 
collection form for each participant to allow for analysis of par-
ticipant’s answers. The goal of data collection was to achieve 
saturation of participant responses, in which trends and simi-
larity of each experience began to become consistent. Interviews 
were recorded and transcribed. The researchers then reviewed 
transcripts and field notes and utilized thematic analysis meth-
ods as described by Braun and Clarke20 to analyze the data. 
Field notes were used as a comparison and guide to the tran-
scripts to triangulate the data. Following the methods the 
authors described, the interview guide was first divided into 
components and all responses were coded and themed within 
the construct measured, which included: open-ended satisfac-
tion, function, pain, prosthetic training, quality of life, and 
clothing. Then, 2 independent researchers then performed a 
first round of line-by-line coding, using field notes and inter-
view transcripts to produce codes for each section of the inter-
view. These researchers then performed a second round of 
line-by-line coding and then met to discuss the similarities and 
if there were disagreements on the specific codes generated. All 
disagreements were discussed so that the second round of line-
by-line coding produced agreed upon codes. Finally, an expert 
researcher reviewed the mapping process from transcripts and 
each round of coding. Any questions were reviewed as a group 
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and final codes were unanimously decided on. This data was 
then used to synthesize themes relevant to the lived experi-
ences of this study. Saturation was achieved after interviews 
with 10 participants.

Results
Eleven participants were screened and were eligible to partici-
pate in the study by meeting the inclusion criteria. Please see 
Table 1 for participant demographics. Participants consisted of 
6 females and 5 males residing within the United States (8) and 
Australia (3), with an average age of 56.8 years. Individuals 
within our study had histories of 2 to 36 years of experience 
with traditional sockets and ranged from 3 to 7 years post-OI 
procedure. Ten participants sustained transfemoral amputa-
tions and had a one-step OI procedure. One participant 
received the 2-step procedure. One participant (Participant 4) 
was initially enrolled in the study via population screening but 
was removed from the analyzed data as it was found they had a 
transtibial amputation and were considered a population out-
lier. The final analysis includes data from 10 participants. It is 
important to note the current health status of the participants 
since health status could affect the participant responses to 
subjective and objective questioning. Figure 1 demonstrates 
participant health status in the previous year prior to participa-
tion in this study.

The thematic analysis portion of this study demonstrated an 
emergence of 6 main themes including "Improved Quality of 
Life”, “Supportive Community,” “Previous Ill-fitting Socket,” 
“Greater Function,” “Improved Osseoperception,” and 
“Promotion of Community Accessibility.” These themes were 
derived from codes that were developed from 485 participant 
responses. The codes achieved saturation throughout the 10 

analyzed interviews. Supporting quotes for the following 
themes are presented in Table 2.

Theme 1: Improved quality of life

With the interview question “What is the most positive aspect 
about OI?,” all analyzed participants responded with feeling as 
if they have improved quality of life compared to living with a 
traditional socket. When referring to quality of life with a tra-
ditional socket, 8 participants stated they had decreased satis-
faction with their life, and 2 participants stated they experienced 
suicidal thoughts due to pain and a low quality of life. An 
important quote includes: “I always had to plan my day and life 
around the socket and how my leg was feeling that day and 
now I do not have limits to anything I do because of my socket.”

It is important to note that infection risk of the abutment 
site is a negative aspect of the OI procedure that plays a role in 
perceived quality of life. An important quote includes: “I know 
that infection is common so I just have to make sure to keep 
cleaning it regularly, that is one thing I think about more now, 
but it doesn’t hinder me as the infections are usually minor.”

Theme 2: Supportive community

Multiple questions addressed participants perception of 
support from their community during their process of 
obtaining the OI procedure. A majority of individuals expe-
rienced supportive responses by partners and family mem-
bers, close friends, and their health-care team. An important 
quote includes: “Any fear I had was gone with the love and 
support of my family. They know how much I suffered so 
anything that promised help was something they were going 
to join me in.” There was also an overwhelming difference in 

Table 1.  Participant demographics.

Participant Age Country Amputation type Years of 
socket use

Years of 
OI use

Adverse events post-OI

1 33 United States Unilateral Transfemoral 7 7 No

2 61 Australia Unilateral Transfemoral 36 6 Yes (Fracture, Infection)

3 62 United States Unilateral Transfemoral 8 3 Yes (Infection)

4a 72 Australia Unilateral Transtibial 22 7 Yes (Infection)

5 78 United States Unilateral Transfemoral 7 4 No

6 59 United States Unilateral Transfemoral 4 4 No

7 52 United States Unilateral Transfemoral 4 5 Yes (Infection)

8 61 United States Unilateral Transfemoral 7 7 No

9 40 United States Unilateral Transfemoral 2 2 Yes (Infection)

10 53 Australia Unilateral Transfemoral 3 1 Yes (Infection)

11 54 United States Unilateral Transfemoral 22 2 Yes (Major Fall)

Average 56.8 11.09 4.36  

aParticipant 4 has been removed from the analyzed data as it was found they have a transtibial amputation and are considered a population outlier.



Furtado et al	 5

the satisfaction with the quality and intensity of rehabilita-
tion after the OI procedure as compared to the instruction 
and training that was received after the initial amputation. 
An important quote includes: “I felt like the rehabilitation 
was of higher quality maybe because those therapists and 
team members were specifically trained in how to help 
someone like me.”

Theme 3: Previous ill-f itting socket
With interview questions regarding seasonal changes and 
sweating inside the traditional socket, all 10 analyzed partici-
pants reported excessive sweating. After the OI procedure, all 
10 analyzed participants reported no sweating issues, and 9 
participants reported decreased skin irritation. All of the par-
ticipants decided to undergo the OI procedure due to ill-fitting 

Figure 1.  Current health status impacting quality of life.
Figure 1 describes the current health status of the participants in the past year. Current health status could be a confounding factor in the results which was taken into 
consideration. Figure 1 demonstrates that six participants experienced a serious family emergency within the past year, five reported a serious medical problem of their 
own, four reported a serious personal stressor, and three reported a noticeable change in pain in the past year.

Table 2.  Supporting quotes for developed themes.

Theme Supporting quote

Improved Quality of Life “I can walk now” OI03

“To say it has transformed my life is not an understatement” OI11

Supportive Community “My [partner] was totally on board...” OI07

“...I have a very good support system...I have absolutely no regrets doing this at all...” OI06

“..Most of my support system was great, everyone was very supportive...” OI05

Previous Ill-Fitting 
Socket

“...sitting in razorblades..” OI03

“on a scale of 1-10, sometimes it was a 12. I had to take opioids and Lyrica. I don’t have to use opioids anymore” 
OI09

“...walking was very painful...to put the socket on you had to put socks on, and then, if it didn’t align properly... it 
was very difficult.” OI03

Greater Function “a damn good life over what I had with the socket.” OI10

“..When I said it was life changing, I mean it, there’s no way I’d enjoy life like I do now [without it], I feel blessed...” 
OI09

“...higher level of function...I do a lot more...I don’t take breaks during the day. I don’t need to worry about that 
socket. I get up and go pretty much do everything I want to” OI06

Improved 
Osseoperception

“I can feel the difference, I know when I’m on gravel. I know when I stepped on a stick” OI06

“...I have some awareness of the different surfaces on which I’m walking, and I can most of the time tell that I’m 
caught in like a cord and stuff which I definitely had no awareness of before I had to OI...” OI08

“I can close my eyes and tell you if I’m on grass, concrete, pebbles, or gravel” OI10

Promotion of Community 
Accessibility

“I’m 61 and with this leg, I can golf, hike, pretty much do anything I want” OI09

“I wanted to walk, and I’m walking, and yesterday I went bowling, and tomorrow I’m going horseback riding...I 
wanted my life back” OI02
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sockets due to short or difficult-to-fit residual limbs. An 
important quote includes: “There is no doubt that the socket 
cannot be fit perfectly to your leg. .  .and those issues are now 
gone and it is freeing.”

Theme 4: Greater function and theme 6: Promotion 
of community accessibility

With the interview question “Did pain interfere with your activ-
ities (including both work outside the home and household 
duties)?,” all participants responded that pain limited their level 
of function before the OI. After the OI procedure, most partici-
pants reported no pain, or a decrease in pain to a level that 
allowed them to be more functional. An important quote 
includes: “Much of the pain was due to the socket and some 
phantom limb pain. Now the socket is gone and the phantom 
limb pain even feels less, but not gone.” This is also demonstrated 
in the functional task results which were aggregated in Figure 4. 
Figure 4 includes tasks such as standing, sitting, and ambulation 
with a bilateral upper extremity task (such as carrying). 
Participants also reported a decrease in phantom pain, decrease 
in back pain, and a decrease in sound limb pain due to a decrease 
in compensatory gait and functional movement patterns.

Theme 5: Improved osseoperception

Interview questions addressing ability to negotiate various ter-
rains and individuals’ perception of different surfaces demon-
strated an improvement in ability to detect changes while 
ambulating. No participants described their ability after the OI 
as decreased from their previous socket wear. Perception of 
ground was recorded as no change or improved compared to 
traditional socket use. In addition to improved osseopercep-
tion, certain individuals noted a decrease in falls during ambu-
lation. Prior to the OI procedure, participants stated a history 
of falls secondary to a lack of recognition of ground surfaces. 
When asked about improved ability to detect changes in 

surfaces during walking, participants verbalized that they 
believed their improved ability with osseoperception contrib-
uted to diminished falls. An important quote includes: “I can 
actually feel different surfaces now. . . it is amazing!”

Analysis of function

The interview guide created included closed-ended questions 
from validated outcome measures. Analysis of function through 
wear time and functional tasks was performed by asking each 
participant to provide this information. The authors aggre-
gated the sample to provide the cumulative responses of the 
sample to demonstrate the overall importance of wear time and 
function in our sample’s lived experience. On average, the par-
ticipants reported they were wearing the traditional socket 
5.9 days out of the week. After the OI procedure, they are 
wearing their prosthetic 7 days a week, an 18.64% increase in 
daily wear. Figures 2 and 3 depict wearing schedule before and 
after. Total daily wearing time demonstrated a 133.4% increase, 
with the average total wearing time with the traditional socket 
being 6.68 hours/day, and total wearing time with their OI pro-
cedure being 15.59 hours/day.

The Functional Task portion of the interview resulted in a 
clear difference in functional ability prior to OI versus after the 
procedure. Figure 4 artwork depicts the number of participants 
who could complete 6 specific tasks before and after the OI. 
These 6 tasks were presented as a yes/no question to the par-
ticipants on whether they could complete the task successfully. 
Overall, 38% of the participants reported they could complete 
the tasks while wearing their traditional socket. Eighty-
eight percent of the participants reported they can currently 
complete the tasks after the OI procedure, a 131.6% increase in 
overall function.

Participants also rated 13 additional tasks on their perceived 
ability to complete the task. Participants rated each task on a 
scale of 1 = Very Limited, 2 = Moderately Limited, and 3 = No 
Limitations. With a total possible score of 39, the average total 

Figure 2.  Wearing schedule for participants before osseointegration.
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score with a traditional socket is 25.36. The average total score 
with OI is 36.18. The difference is an average increase of 42.7% 
in perceived ability to complete the tasks successfully. Figure 5 
artwork depicts the average scores per task comparing the par-
ticipants answers based on their experience with the traditional 
socket and their experience with OI. Since the functional task 
questions were generated from validated instruments, the 
improvements noted were: standing without discomfort, walk-
ing and carrying objects, sitting in all surfaces, cycling, sit to 
stand from floor, stair management, walking one block, bend-
ing, kneeling, or stooping.

Discussion
This study aimed to explore and understand the first-hand 
lived experiences of patients with limb loss who have transi-
tioned from a traditional socket to OI in regard to their overall 
quality of life and function. This study found that the lived 
experience of those undergoing the OI procedure appears to 
contrast with an initial amputation and subsequent traditional 
socket use. The positive life changes verbalized by participants 

as well as descriptions of what activities and abilities an indi-
vidual with OI is now able to engage in support the statement 
that quality of life is improved after the OI.

When referring to life with a traditional socket, participants 
of the study stated moderate to severe limitations in their abil-
ity to engage in their environment, hindering their quality of 
life. Despite previous functional or health status limitations 
before their amputation and during traditional socket wear, 
each participant expressed a level of difficulty that impacted 
their quality of life negatively. This persistent theme among the 
participants is not unique to the OI patient population, but 
rather summarizes some socket users’ experience with a tradi-
tional socket regardless of their decision to transition to OI.7 
The impact of function, participation, and perceived ability is 
interconnected with quality of life. The themes most reported 
based on the participant codes reiterated this sentiment with 
resounding repetition. The study findings echo that quality of 
life, as described by the participants, is increased in comparison 
to use of a traditional socket as it presents with minimal limita-
tion functionally.

Figure 4.  Frequency distribution of functional task completion.
*Figure 4 artwork depicts the number of participants who reported how well they could perform the functional task before (light gray) and after (dark gray) osseointegration.

Figure 3.  Wearing schedule for participants after osseointegration.
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In addition to limited quality of life or function, participants 
expressed discomfort secondary to their socket use. For the 
participants within the study, the traditional socket created a 
host of skin issues such a breakdown, chafing, sores, and blis-
tering giving rise to pain and mobility limitations. Participants 
expressed a dissatisfaction with the previously mentioned 
diminished quality of life but also the constant discomfort 
experienced when attempting to interact with their environ-
ment while wearing a traditional socket. These findings sug-
gest a theme of poor fitting sockets or that socket wear is not 
appropriate for long term satisfaction with a prosthetic device. 
Previous studies support the notion that traditional socket wear 
creates a host of skin issues and is common.21 Our study sought 
to see if skin problems remained in individuals with OI. With 
the OI prosthesis, patients reported no chaffing or skin break-
down with minimal to no effects of temperature on device 
wearing. The main concern participants expressed throughout 
the study was the increased infection risk with OI due to the 
opened wound on the stoma. Participants acknowledge the risk 
but reported understanding signs of infection and how to con-
tact their provider. They also understood that most infections 
are superficial and easily treated. Despite an unclosed wound, 
participants with OI report minimal to no current heightened 
concern for future skin issues or impairments. Participants 
prior to the OI procedure were educated on the severe signs of 
infection and made aware of the potential risks. Additionally, 
no participants within this study experienced a severe infection 
secondary to stoma infection. These conclusions allude to OI 
appropriateness for individuals severely affected by the skin 
irritation or discomfort caused by traditional socket use. These 
findings also suggest that despite possibility of infection, the 
benefits reported by participants with OI such as improved 
function, quality of life, and participation are worth the poten-
tial risk of infection. Participants noted an increased sense of 
osseoperception now with OI, and that feeling surfaces is 
important for mobility needs, but further exploration beyond 
this finding is warranted.

It is evident that adherence, comfort, and mobility improve 
with OI based on the lived experiences described by the par-
ticipants in this study. For a prosthesis to be an effective option, 
minimal pain and maximal fit must be achieved to promote 
mobility and interaction with environment. Prior to OI, par-
ticipants expressed decreased adherence to wear schedule 
because of discomfort and limitations in function, as previously 
stated. Based off the findings in this study, OI is presented as a 
relevant solution and contributor to patient function and 
mobility. With OI, increased adherence is achieved, per patient 
report, as participants consistently describe increased comfort 
and ease for donning/doffing their prosthesis. With promoted 
compliance and consistent wear schedule, the individuals 
within this study emphasized an ability to return to activities 
they once enjoyed, participate in meaningful experiences, and 
participants reported an overall increase in functional inde-
pendence. These findings demonstrate that OI when compared 
to traditional socket wear may be more comfortable. Because of 
the improved comfort experienced in the study, prosthetic 
device compliance was increased allowing for function that is 
no longer restricted because of pain.

Lastly, the participants represented by this data, based on 
their improvements in quality of life, participation, community 
navigation, and pain management, are clear in their improved 
greater function. Prior to OI, participants voiced concerns with 
ability to navigate environments, enjoy previous hobbies and 
participate in their daily life. These statements can be reflective 
of previous long-term effects in patients with TS.8 When con-
sidering the improvements found in compliance to wear sched-
ule, improved comfort and decreased pain, Figure 4 demonstrates 
the overall significant change in ability. Not only did partici-
pants perceive an improved ability to complete functional tasks, 
but their perception of the performance of tasks is improved as 
well (Figure 5). Every participant rated their perception of per-
formance after OI higher than their previous experience with 
TS. An increased ability to perform functional tasks is impor-
tant for individuals negotiating their environment but an 

Figure 5.  Perception of performance limitation on functional tasks before and after osseointegration.
*Figure 5 artwork depicts the average scores per task comparing the participants answers based on their experience with the traditional socket and their experience with 
osseointegration. Participants rated each task on a scale of 1 = Very Limited, 2 = Moderately Limited, and 3 = No Limitations. Dark grey depiocts TS and light grey depicts OI.
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improvement in perception as well is significant in promoting a 
mindset of capability. All participants reported a level of same or 
improvement for the following functional tasks: standing with-
out discomfort, walking and carrying objects, sitting in all sur-
faces, cycling, sit to stand from floor, stair management, walking 
one block, bending, kneeling, or stooping.

Study strengths and limitations

Strengths of the study include that this is one of the earliest 
studies to describe the phenomenon of OI procedure in the 
words of participants who have undergone OI. This study uti-
lized the lived experience of participants with OI and their per-
ception on function, pain, and participation while comparing it 
to a previous traditional socket. There are limited outcome 
measures currently validated for the population with OI. This 
study’s questionnaire utilized modified outcome measures vali-
dated in patients with amputations. This study also included 
international participants which contributed to diversity of life 
experience and interview answers. Finally, this study utilized 
thematic analysis for identification of relevant themes within 
participant responses. This created a systematic model for 
gathering qualitative data and the result was an accurate repre-
sentation of each participant’s experience.

Limitations became relevant throughout each stage of this 
study. Although the participant responses achieved saturation, 
the sample size of this study was small. A larger sample size 
could confirm major themes and offer a more detailed picture 
into the preconceived notion this study aimed to address. 
Another limitation is the specific patient population targeted. 
The candidates for OI at this time are primarily those with 
traumatic amputations, excluding individuals who have received 
an amputation due to vascular disease or pre-existing condi-
tions. More research would be beneficial in determining the 
experience of individuals without traumatic cause to see if OI 
would be an appropriate option moving forward for a wider 
population. Additionally, OI is considered a revision surgery 
and is not available as a primary amputation technique. 
Individuals receiving this procedure had the opportunity to 
assess previous experience with a traditional socket. More 
research is necessary to determine if individual perception of OI 
would be different if it were a primary amputation technique 
rather than a revision surgery after incompatibility with a tradi-
tional socket. The selected participants within this study were 
advocates for the OI procedure because of this stance, our study 
did not address the perspective of an individual with a negative 
perception following OI. Future studies addressing individuals 
who recommend versus those who do not recommend the OI 
procedure and their respective reasoning is important to deter-
mine if the discovered themes remain consistent.

One participant received the OI procedure near the start of 
the COVID pandemic. Due to the timing of their rehabilita-
tion, they were unable to attend outpatient Physical Therapy. 
Similarly, this study is limited in the fact that each patient’s 
experience with rehabilitation after initial amputation was 

variable. This limits the study in the ability to determine the 
effect of a patient’s initial rehabilitation intervention on their 
quality of life with a traditional socket compared to after OI. 
Therefore, this participant’s responses toward the type and 
quality of gait and prosthetic device training received were dif-
ferent than responses of other participants who were not 
affected as greatly by the timing of the COVID pandemic.

Conclusion
OI as a revision option demonstrates promise to the individu-
als who fit the patient criteria. Individuals who have under-
gone OI are more satisfied with their prosthesis and overall 
quality of life when compared to their personal experience 
with use of a traditional socket. The qualitative data and the-
matic analysis demonstrate a greater function with the use of 
OI and improved overall quality of life. Additionally, the 
objective data measuring wear time and ability continues to 
suggest the notion that OI promotes improved participation 
within an individual’s environment and community. More 
research exploring these themes and findings is needed to fur-
ther solidify OI’s contribution to the current patient popula-
tion it is appropriate for, and to consider additional patients 
that this procedure could benefit.
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