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Abstract

Context: Amputations are routine in orthopedics, specif-
ically during trauma and when patients have recurrent
surgical site infections. When undergoing amputations,
patients must combat the psychosocial factors associated
with the loss of an extremity, including stigmatization.
Objectives: This study analyzes the presence of person-
centered language (PCL) within amputation-related or-
thopedic publications in the top orthopedic journals.
Methods: We conducted a cross-sectional analysis with a
database search on February 14, 2021 utilizing PubMed.
Utilizing a previously published search string, we isolated
studies that were published in the top 20 orthopedic jour-
nals based on the Google h5-index. In addition to the top 20
orthopedic journals, we included the top two hand and foot
& ankle journals in our search to incorporate more ampu-
tation literature. Our search yielded 687 returns. The
sample was then randomized, and the first 300 studies that
fit our inclusion criteria were examined for prespecified
non-PCL terminology.
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Results: Our results show that 157 (52.2%) studies were
adherent to PCL according to the American Medical Asso-
ciation’s Manual of Style 10th Edition (AMAMS). Of the 143
(47.7%) studies that were not adherent to PCL, 51 studies
(35.7%) had more than one type of non-PCL language. The
term “amputee,” which is being labeled as identity-first
language (IFL), was found in 101 articles (33.7%). Further
investigation found that 73.3% (74/101) of the studies
containing IFL were found to have other non-PCL terms. Of
the other studies in the sample, non-PCL was found 34.7%
(88/199) of the time. This analysis was done due to the
discrepancies in stigmatization of the term “amputee.” No
statistical association was found between adherence to
PCL and study characteristics.

Conclusions: Our findings show that amputation literature
within the top orthopedic journals has limited adherence to
PCL. Additionally, the use of the term “amputee,” which is
widely accepted by the amputation community, resulted in
a greater rate of non-PCL terminology within orthopedic
amputation literature. Efforts should be implemented
within orthopedics to avoid the use of stigmatizing lan-
guage, regarding individuals that underwent amputations,
to minimize psychosocial stressors.

Keywords: amputations; orthopaedic trauma; person-
centered language.

Amputations are commonplace in medicine, with almost
185,000 individuals requiring amputations each year in
the United States. The main causes of amputations in the
majority of people are peripheral vascular disease and dia-
betes [1, 2]. It is also anticipated that the prevalence of people
with amputations will double by the year 2050, which will
result in a prevalence of 1 in 120 individuals [2]. Within or-
thopedics, other reasons for limb amputations are trauma
and surgical site infections [3-5]. When undergoing ampu-
tation, patients must combat physical and psychological
factors with the loss of an extremity. The psychological fac-
tors that people must face include depression, embarrass-
ment, and social stigmatization [6-8].
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Stigma is described as a power imbalance that results
in the devaluation of a group of individuals, resulting in
social inequities and negative physical and mental health
impacts [9]. As this power imbalance persists, normali-
zation of the stigma can result within society [10]. Stigma
has been shown to result in negative social and health
equities; therefore, stigmatization of medical conditions
could result in decreased patient self-esteem and support
[11, 12]. A review written by Room [11] specifically talks
about individuals that are outside of social constructs are
susceptible to stigmatization and highlights studies that
show that health services given to people fitting under
specific stigmatizing factors such as heavy alcohol use
and being homeless are inferior [13-15]. Due to the influ-
ence, it is imperative that medical professionals avoid
the use of stigmatizing language.

There have been various efforts to limit stigmatization
in the medical literature. The American Psychological
Association (APA) defined the use of person-centered
language (PCL), which is placing individuals ahead of
disabilities in verbiage. Examples of non-PCL stigmatizing
language in orthopedics are highlighted by Leopold et al.
[16] who state that manuscripts should avoid utilizing
terms such as “diabetics” and instead utilize terminology
such as “patients with diabetes.” The APA had the goal
of maintaining individuals’ integrity as humans and
avoiding objectification [17]. In addition, the American
Medical Association (AMA) incorporated guidelines to
emphasize the avoidance of labeling diseases or condi-
tions to people [18]. As a result, many journals have
adopted the requirement of PCL in manuscripts [19]. The
concept of PCL also aligns with osteopathic principles
because it is a consideration toward the psychosocial
aspect of a patient’s care [20]. The proposed osteopathic
principles were stated by Rogers et al. [21] in 2002, out-
lining the principles that osteopathic physicians should
abide by when caring for patients. The first of those
principles states, “The patient is the focus for healthcare”
[21]. PCL falls within these tenets and the approach to
patient care because it prevents patients from being
labeled based on their medical condition and emphasizes
the individual. However, previous investigations show
that non-PCL language is prevalent in various aspects of
medicine [22-25]. For example, Headley et al. [26] looked
at the use of PCL within amputation-related literature,
finding that 64.6% of the studies were nonadherent.

PCL has been discussed in orthopedics through
various editorials. However, there is no literature looking at
the presence of stigmatizing language within orthopedic
literature [16, 27]. In addition, although there is literature
looking at PCL within amputation literature, only one of
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the included journals was related to orthopedic surgery.
Amputations by nature are difficult procedures to undergo
from a psychosocial standpoint because they cause drastic
changes to one’s lifestyle, alter ones self-concept, and
cause patients to lose physical function [28]. Because
stigmatization is inherently the devaluation of a group,
PCL use can help minimize the psychosocial repercussions
of stigmatization against people with amputations [19].
Therefore, our study looks to identify the use of PCL within
orthopedic-related amputation literature.

Methods

Journal selection and article inclusion

Our study is a cross-sectional analysis design that we conducted
utilizing a systematic search on PubMed on February 14, 2022. Our
study did not require IRB approval due to the secondary nature of the
research. We utilized a similar search string to Headley et al. [26]
to isolate amputation studies. To focus on orthopedic-related
amputation papers, we localized our search to the top 20 orthope-
dic journals on the Google h5-index [29]. Our search string also
included the top two indexed foot and ankle/hand orthopedic jour-
nals. The search string is found in Figure 1 and includes studies
published over the past 10 years. After searching for the items, we
randomized our sample utilizing the “RAND” function on Google
Sheets and included the first 300 articles that fit our inclusion
criteria. We chose 300 articles to provide adequate power to our
study; this was decided based on previously published literature
looking at PCL [22, 30]. The article must be (1) about or related to
amputation procedures, associated complications, or individuals
with amputations; (2) published between 2012 and February 2022;
and (3) written in English. The study types must also be primary or
secondary in nature; commentaries and editorials were excluded
from our sample. Our date range was decided based on having a
sample that contained an even 10 years of data.

Data extraction

Two investigators screened the articles for inclusion criteria. Next,
the same investigators searched the full text of the article for the
following predetermined non-PCL terms: “amputee,” (condition)
“person/patient,” “cripple,” “stump,” “disabled,” “deformed,”
“homebound,” “maimed,” “injured,” “victim/victim of,” “limb
loss,” “burden,” “confined to,” “suffer/sufferer,” “afflicted by,” and
“problem with.” The terms were chosen based on new recommen-
dations suggested by the American Medical Association’s Manual
of Style (AMAMS). For each included article, we also gathered
characteristic data, such as journal AMA/International Committee of
Medical Journal Editors (ICMJE) requirements, the first author’s
location (continent) according to institutional affiliation and their
type of employment, the article type, whether the article followed
a methodological guideline, funding statements, and journal of
publication. A third-party investigator would arbitrate for discrep-
ancies, resulting in 100% interrater reliability.
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(("The American journal of sports medicine’[Journal] OR "The Journal of
arthroplasty[Journal] OR “the journal of bone and joint surgery american
volume'[Journal] OR "knee surgery sports traumatology arthroscopy official journal of
the esska“[Journal] OR "Clinical orthopaedics and related research’[Journal] OR "The
bone joint journal’[Journal] OR “arthroscopy the journal of arthroscopic related surgery
official publication of the arthroscopy association of north america and the international
arthroscopy association’[Journal] OR "Spine"[Journal] OR "european spine journal
official publication of the european spine society the european spinal deformity society
and the european section of the cervical spine research society"[Journal] OR "Journal of
shoulder and elbow surgery[Journal] OR "BMC musculoskeletal disorders[Journal] OR
“Injury“[Journal] OR “the spine journal official journal of the north american spine
society’[Journal] OR "Orthopaedic journal of sports medicine*[Journal] OR “journal of
orthopaedic research official publication of the orthopaedic research society"[Journal]
OR "International orthopaedics"[Journal] OR "The Journal of the American Academy of
Orthopaedic Surgeons’[Journal] OR "Sports health"[Journal] OR "Acta
orthopaedica'[Journal] OR "Journal of orthopaedic trauma‘[Journal] OR "The Journal of
hand surgery“[Journal] OR “the journal of hand surgery european volume‘[Journal] OR
"Foot ankle international*[Journal] OR “foot and ankle surgery official journal of the
european society of foot and ankle surgeons“[Journal]) AND ((“Amputation‘[MeSH
Terms] OR "amputation, traumatic’[MeSH Terms] OR "Amputation Stumps’[MeSH
Terms] OR "Bone-Anchored Prosthesis’[MeSH Terms] OR "Amniotic Band
Syndrome’[MeSH Terms] OR "amputation congenital’[Supplementary Concept] OR
"Amput'[All Fields]) AND (*humans‘[MeSH Terms] AND "english[Languagel)))

Figure 1: Search string.

Statistical analysis

After data extraction, we calculated the number of articles that
adhered to PCL within their manuscript and thus avoided the use of
stigmatizing language. In our analysis, we did not include “amputee”
when used as a label in our assessment because some individuals and
groups within the community prefer this identity-first style. Further,
organizations that help, advocate for, and represent people with
amputations often refer to people with amputations as “amputees”
and utilize this term within the names of organizations, such as
“the Amputee Coalition.” However, we still identified the number of
articles that utilized the term due to the National Center on Disability
and Journalism suggesting the term “amputee” as “offensive and
often is not used correctly.” We then used Fisher’s exact tests to
compare variables such as study type, funding, AMA/ICMJE journal
requirements, or the first author’s country to the frequency of non-
PCL terminology usage in articles. We also conducted a regression
analysis to determine if the percentage of PCL fidelity had changed
by the year of study publication. Alpha was set at 0.05 for all analyses
and were conducted utilizing STAT 16.1 (StataCorp LLC, College
Station, TX) and Google Sheets [31].

Results

Our search yielded 687 returns. After randomization of
the sample, we coded the first 300 studies that fit our
inclusion criteria. There were 61 studies that were
excluded due to being nonorthopedic-related or com-
mentary articles. A flowchart can be seen in Figure 2
showing the route to obtaining our included studies.
Among the studies in our sample, observational studies
were the most included (61%; 183/300). Other study types
included case series/case reports (12.7%; 38/300), clinical
trials (4.7%; 14/300), literature reviews (6.7%; 20/300),
basic science (0.7%; 2/300), systematic reviews (6.0%;
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Figure 2: Flow diagram of study selection.

18/300), and surgical techniques (8.3%; 25/300). The rest
of the characteristics extracted can be found in Table 1.

Our final results show that 157 (52.2%) studies
adhered to PCL according to the AMAMS. Of the 143
(47.7%) studies that were not adherent to PCL, 51 studies
(35.7%) had more than one type of non-PCL language. The
term “amputee,” which is being labeled as identity-first
language (IFL), was found in 101 articles (33.7%). Further
investigation found that 73.3% (74/101) of the studies that
contained IFL were found to have other non-PCL terms.
Among the other studies in the sample that did not
contain IFL, non-PCL was found 34.7% (69/199) of the
time. This analysis was conducted due to the discrep-
ancies in the stigmatization of the term “amputee.”

Among the statistical analyses conducted, we found
no significant associations between the use of PCL and
the type of study conducted, the continent of origin,
journal fidelity to AMA/ICMJE guidelines, study funding,
fidelity to methodological guidelines (Table 1), or year of
publication (Figure 3). We did find statistical significance
between non-PCL use and upper extremity amputation
studies compared to lower extremity studies and multi-
limb studies (p=0.007) (Table 1). This finding states that
upper extremity amputation studies were more prone
to utilizing non-PCL terminology compared to lower
extremity and multi-limb amputation studies. The most
common non-PCL terminology utilized was “(condition)
person/patient.”
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Table 1: Article characteristics and associations of adherence to PCL.
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Article characteristics Articles with non-PCL (171; 57%) Articles adhering to PCL (129; 43%) Total (300) Fisher’s exact
no. (%) no. (%) no. (%) p-Value

Type of article

Basic science 1 (50.00) 1 (50.00) 2 (100.00) 0.07

Case series/case 15 (39.47) 23 (60.53) 38 (100.00)

reports

Clinical trials 3(21.43) 11 (78.57) 14 (100.00)

Literature review 14 (70.00) 6 (30.00) 20 (100.00)

Observational 93 (50.82) 90 (49.18) 183 (100.00)

Systematic reviews 8 (44.44) 10 (55.56) 18 (100.00)

Techniques 9 (36.00) 16 (64.00) 25 (100.00)

Continent

Africa 4 (100.00) 0 (0.00) 4 (100.00) 0.142

Asia 19 (37.25) 32 (62.75) 51 (100.00)

Australia 1 (50.00) 1 (50.00) 2 (100.00)

Europe 42 (46.15) 49 (53.85) 91 (100.00)

North America 76 (50.67) 74 (49.33) 150 (100.00)

South America 1 (50.00) 1 (50.00) 2 (100.00)

AMA/ICMJE

No 4 (30.77) 9 (69.23) 13 (100.00) 0.263

Yes 139 (48.43) 148 (51.57) 287 (100.00)

Mentions reporting guidelines

No 142 (48.14) 153 (51.86) 295 (100.00) 0.374

Yes 1 (20.00) 4 (80.00) 5(100.00)

Funding

No funding 78 (52.35) 71 (47.65) 149 (100.00) 0.506

Industry 4 (40.00) 6 (60.00) 10 (100.00)

No funding statement 46 (44.23) 58 (55.77) 104 (100.00)

Private 3 (30.00) 7 (70.00) 10 (100.00)

Public 12 (44.44) 15 (55.56) 27 (100.00)

Location (lower vs. upper extremity)

Lower 79 (53.02) 70 (46.98) 149 (100.00) 0.007

Multi 30 (56.60) 23 (43.40) 53 (100.00)

Upper 34 (34.69) 64 (65.31) 98 (100.00)

AMA, American Medical Association; ICMJE, International Committee of Medical Journal Editors; PCL, person-centered language.

Discussion

Our study found that nearly 48% of the studies in our
sample did not adhere to PCL guidelines. We also found
that “amputee” was utilized in more than one-third of
the studies within our sample. A large majority (73.3%)
contained stigmatizing terminology toward patients with
amputations. In comparison, 44% of the studies that did
not utilize the term “amputee” had non-PCL present in
the manuscript. The most common non-PCL term identified
in our sample is “stump,” which was generally utilized

to refer to the amputated extremity. The second most
common instance of non-PCL was describing a person
by the condition that they have ((condition) “patient”).
Examples of this were “amputation patient” and “diabetic
patient.”

Although there has been a study looking at PCL within
the amputation literature [26], to our knowledge, there
have been no studies looking at PCL within the orthopedic
literature. Editorials have been written about the use of
stigmatizing language within orthopedics, but our study is
the first primary study to identify it within research. This
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Figure 3: Regression of the percent of articles adherent of person-centered language (PCL) by year. Regression analysis for the percent of
articles adherent to PCL guidelines from 2012 to 2020 was nonsignificant (coefficient: 0.72, standard error [SE]=1.06; T=0.67, p=0.517).

is essential because we understand that stigmatizing
language can negatively affect various populations. An
example is when patients experiencing alcohol use disor-
der are referred to as “addicts.” The term “addicts” has
been shown to be associated with reduced patient
compliance, lower patient care due to clinician bias, and
lower health outcomes [32-36]. As a result, researchers
must be careful with their word selection to minimize
the level of stigmatization and social bias within their
manuscripts. For example, one of the non-PCL terms we
looked at was “stump.” The term “stump” is appropriate
to utilize when describing a medical procedure, such as
when describing “suturing of the stump” at the end of the
surgery, or “fitting a prosthesis for the stump.” However,
when the term “stump” is associated with a person who has
had an amputation, the term becomes a euphemistic
descriptor (non-PCL). Therefore, we agree with studies
such as Headley et al. [26] that recommend the use of the
term “residual limb” instead of “stump.” By following this,
orthopedic and osteopathic physicians are adhering to
steps that minimize psychosocial stressors on patients that
have to undergo amputations.

One study we want to highlight within our sample was
the American Academy of Orthopaedic Surgeons Clinical
Practice Guideline Summary for Limb Salvage or Early
Amputation published by Potter and Bosse [37]. The clinical
practice guidelines (CPGs) for orthopedics is published by
the American Academy of Orthopaedic Surgeons (AAQS).
Our study found that the summary for the CPG contained
non-PCL terminology such as “burden,” and IFL termi-
nology not recognized by amputation organizations such

as “HELET patients” (high-energy lower extremity trauma).
The use of the term “burden” is problematic due to the
negative connotation that it brings and an implication
of helplessness [38]. Stigmatization has been shown to
have psychological and health implications [8, 39-41].
In addition, Potter and Bosse [37] show that patients that
experienced HELET require screening for psychosocial risk
factors, suggesting susceptibility to psychologic distress.
Due to CPGs guiding orthopedic clinical decision-making,
stigmatizing language should be especially avoided within
these manuscripts to prevent the introduction of social
bias to patient care [32, 42]. Therefore, we ask that future
CPG authors avoid the use of stigmatizing language within
the guidelines and summaries.

The terminology surrounding amputations is compli-
cated. Terminology such as “amputee” has been shown to
be accepted by the community, as shown by organizational
names such as the Amputee Coalition [43]. Therefore, we
do not want to infringe on the rights of an individual to
identify themselves. However, it should be noted that our
data found that the use of the term “amputee” had a higher
rate of non-PCL terms being incorporated into a manuscript
compared to when it was not utilized. This shows that
authors were more prone to utilizing stigmatizing language
when utilizing the term “amputee.” These results could be
due to authors not having a clear understanding of the
appropriate language for individuals experiencing ampu-
tations; therefore, it would be beneficial for authors to
learn about stigmatizing language through courses. In
addition, stigmatizing language can be avoided by journals
implementing direct policies through their author



240 —— Reddy et al.: PCL in orthopedic amputation research

guidelines, requiring the use of PCL. Finally, reviewers can
help with removing stigmatizing language from literature
by identifying its use during the review process.

Osteopathic medicine was built with an emphasis on
patient-centered care. With this emphasis, it is essential for
osteopathic physicians to follow PCL. The Institute of
Medicine and the APA led a movement to shy away from
labeling people based on their condition, and they have an
emphasis on care toward a patient’s needs and preferences
[17, 44]. This movement was conducted as a means of
rejecting the stigma present in the scientific community
when referring to patients with various disorders [22-26,
30, 45]. This rejection of patient stigma is a push to high-
light the patient as an individual rather than a disorder and
is in line with the philosophy of osteopathic medicine.
Rogers et al. [21] promote that patients deserve individu-
alized attention that is highlighted by a quality relationship
with their physician. Also, it is highlighted that an “oste-
opathic physician is the advocate for the patient” [21]. By
following PCL, physicians promote the individuality of the
patient by highlighting that they are not a disorder. In
addition, by removing the stigma of non-PCL verbiage,
osteopathic physicians are given the opportunity to
advance the advocacy of the patient.

Although we conducted our study with methodolog-
ical rigor, there are a few limitations we have identified to
our research. First, our study includes the potential for
subjective analysis of non-PCL terminology. We attempted
to reduce this effect by utilizing predefined terminology
and search criteria. Secondly, due to our cross-sectional
study design, results should not be generalized beyond
the scope of our study. Due to our initial study identifying
PCL within orthopedic literature, more research is war-
ranted to determine the extent of stigmatizing language
usage within orthopedic research. Also, although we have
a sample with substantial power of 300 articles, we
did not search all 687 articles. In addition, there is the
possibility of bias with our search terms in identifying
amputation literature by adding our non-PCL terminology;
however, that was done as a means of extracting all liter-
ature published within the 22 journals of our sample set
related to amputations.

For future directions, we would like to see research
looking at other forms of non-PCL language within the
orthopedic literature. Examples can be related to diabetes-
related literature utilizing “diabetic patients” rather than
“patients with diabetes.” Also, we ask for literature
summarizing other common non-PCL terminology that
can be identified within orthopedics. Finally, we ask that
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journals identify and highlight non-PCL terminology
during the review process to prevent utilizing it in final
manuscripts.

Conclusions

Our findings show that amputation literature within the
top orthopedic journals has limited following of PCL. In
addition, we found that the use of the term “amputee,”
which is widely accepted by the amputation community,
resulted in a greater rate of non-PCL terminology within
orthopedic amputation literature. Words should be uti-
lized with proper attention and care within the medical
literature to eliminate the incorporation of structural
stigma within orthopedic research and care. Efforts
should be implemented within orthopedics to avoid
the use of stigmatizing language, regarding individuals
who underwent amputations, in order to minimize psy-
chosocial stressors such as the loss of self-esteem and
feelings of isolation.
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