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Quality of Life Following a Lower Limb
Amputation in Diabetic Patients: A Longitudinal

and Multicenter Study
Susana Pedras , Estela Vilhena , Rui Carvalho, and M. Graça Pereira

Objective: Lower limb amputation (LLA) leads to several emotional and
physical sequelaes that have a negative impact on individuals` life. The
objectives of this study were: 1) to analyze the relationship between emo-
tional reactions (anxiety, depression and traumatic stress symptoms) and
functionality level, before and after a LLA due to diabetic foot ulcer, and
mental/physical quality of life; and 2) to analyze the mediator role of social
support between emotional reactions and mental/physical quality of life.
Method: A multicenter, longitudinal study with four time assessments: before
the surgery, one month, six months, and ten months after surgery, including
206 individuals hospitalized with diabetic foot ulcer indicated for a LLA. The
instruments used were the following: Revised Impact of Event Scale; Barthel
Index; Hospital Anxiety and Depression Scale and SF-36. Results: Anxiety
symptoms before surgery and depression symptoms one month after surgery con-
tribute to Mental Component Score (MCS) ten months after surgery. The level of
functionality before and one month after surgery, traumatic stress symptoms one
month after surgery as well as satisfaction with social support six months after
surgery contribute to the Physical Component Score (PCS), ten months after sur-
gery. Social support was a mediator between traumatic stress symptoms one month
after surgery and PCS ten months after surgery. Conclusion: Identifying risk vari-
ables and the extent to which and when they affect mental/physical quality of life,
will help to develop appropriate psychological interventions to promote quality of
life in this population.

A lower limb amputation (LLA) leads
to several emotional and physical sequelaes
that have a negative impact on an individuals’
life. Since some health indicators are the result

of the individual´s choices, the concept of
health-related quality of life (HRQoL) has
emerged emphasizing the power of individuals
in changing their health (Ribu, 2010) and is
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becoming a standard health outcome mea-
sure, especially for people with multiple dis-
ease or disability in daily clinical practice
(Barofsky, 2012). Although LLA may be con-
sidered a life-saving treatment, individuals
often experience negative psychological, phy-
sical and social effects at long-term, that have
an impact on their overall quality of life (QoL)
(Desmond & Gallagher, 2010).

International studies have shown that
amputees reported low levels of HRQoL
when compared with the general population
norms and controls (Amtmann, Morgan,
Kim, & Hafner, 2015; Kohler et al., 2017;
Sinha & Van Den Heuvel, 2011; Sinha, van
Den Heuvel, & Arokiasamy, 2011), particu-
larly in physical, emotional and social dimen-
sions, as well as pain, as opposed to mental
health and vitality dimensions, satisfaction
with life, and general health (Kohler et al.,
2017). Longitudinal studies, in turn, have
reached different conclusions, finding high or
stable levels of HRQoL in amputee patients
across time (Coffey, Gallagher, Desmond,
Ryall, &Wegener, 2014; Fortington, Dijkstra,
Bosmans, Post, & Geertzen, 2013). The main
common link in these studies was the signifi-
cant relationship between physical functioning,
mobility, and QoL. The literature has sug-
gested that the onset of a chronic illness or
disability often leads to a change (not necessa-
rily a reduction) in the overall QoL, given its
impact on important patient´s life domains
(Bishop, 2005).Therefore, it is possible that
after an amputation, there will be a change in
the individual’s assessment of QoL as a result
of a change in the individual’s internal percep-
tions. However, in order to provide a context,
susceptible to change, it is necessary to know
and control the factors that contribute and
influence, positively or negatively, the
HRQoL in this population.

Previous researchers have explored the
role of functionality level, anxiety and depres-
sion symptoms and the association with
HRQoL, in diabetic amputees. Functionality
levels (impaired mobility) and their impact on
activities of daily life (ADLs) are one of the

factors that most contribute to a marked
decreased in HRQoL, along with depression
and anxiety symptoms (Anokye, Trueman,
Green, Pavey, & Taylor, 2012; Darnall et al.,
2005; Fortington, Rommers, Geertzen, Post-
ema, & Dijkstra, 2012). There are some stu-
dies, although few, that indicated post-
traumatic stress symptoms after a scheduled
amputation (Desmond & MacLachlan,
2006). In addition, the perception of social
support, whether emotional, informational, or
instrumental, has been indicated as a protective
factor against the negative impact of LLA on
HRQoL, especially during rehabilitation pro-
cess and following hospital discharge (Galla-
gher, O’Donovan, Doyle, & Desmond, 2011;
Schoppen et al., 2003).

To our knowledge, this is the first Por-
tuguese study to explore longitudinal relation-
ships of emotional reactions and functionality,
before and after surgery, and social support,
six months after surgery, on HRQoL ten
months after a LLA. We hypothesized that
emotional reactions before surgery as well as
functionality level will directly affect HRQoL
and that social support will act as a mediator
between emotional reactions after surgery and
HRQoL ten months after surgery.

METHOD

Study Design

The present study is a longitudinal
study that explored the characteristics of
patients before and after amputation regard-
ing psychological morbidity and HRQoL.
A prospective design was chosen to establish
an understanding of the hypothesized rela-
tionships. The study comprised four assess-
ment moments and was conducted between
June 2013 and January 2016, at six hospitals,
at the Diabetic Foot Multidisciplinary Clinics
and two Vascular Surgery Departments. The
hypothesized model included emotional reac-
tions (anxiety and depression symptoms) and
level of functionality before and after surgery
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as well as traumatic stress symptoms after
surgery as independent variables, social sup-
port as a mediator variable and HRQoL as
a dependent variable. The model was adjusted
for the confounding effects of age and sex.

Participants

A consecutive sample of 206 patients
was included, out of 239 patients that were
referred. Figure 1 shows the flowchart of
data collection. Although 96 patients have
collaborated in the last assessment moment,
in order to analyze the HRQoL, ten months
after LLA. Only data from 86 patients who
completed the four assessment moments
were used in this study. The study protocol
was approved by the ethics committees of
the hospitals where data collection occurred.
All the participants were previously
informed about the aims of the study, their
participation was voluntary, and they signed
a written informed consent. The inclusion
criteria were: i) patients with Diabetes Mel-
litus, Type 2 (DMT2) and a Diabetic Foot
Ulcer (DFU); ii) be indicated for a LLA sur-
gery; and iii) be over 18 years old. The
exclusion criteria included the diagnosis of
a psychiatric disorder registered in
the medical record.

Procedures

Patients were evaluated 24 hours
(median: 1 day) before surgery (time 0: t0),
one month after surgery (time1: t1), six
months (time 2: t2), and ten months
(time3: t3) after surgery, during their follow-
up consultations at the hospital. Health pro-
fessionals (nurses and physicians) identified
patients who were scheduled for a LLA and
the researcher invited them to participate in
the study. Participants were hospitalized for
an average of 10 days (SD = 10.99) before
the first assessment (t0).

Measures

Demographic informationwas collected
during the first assessment (t0) and included the
following: gender, age, education (years), mar-
ital (with or without a partner) and profes-
sional status (active or retired). Clinical data
were recorded from the medical charts and
included data about duration of DMT2
(years), history of previous ulcers (yes/no), pre-
sence of other complications of DMT2 (yes/
no), type of foot (neuroischemic or neuro-
pathic), history of previous amputations (yes/
no), and the level of index amputation (minor
or major).

Revised Impact of Events Scale (IES-R)
(Weiss, 2007; Portuguese version by Pereira &
Pedras, 2016). This scale assesses the presence
of traumatic stress symptoms. It comprises 21
items with higher results indicating the pre-
sence of a high number of traumatic symptoms.
In this study, the Cronbach’s alpha was .94.

Hospital Anxiety and Depression Scale
(HADS, Zigmond&Snaith, 1983; Portuguese
version by Pais-Ribeiro et al., 2007). This
scale comprises 14 items, 7 items for anxiety
and 7 for depression. Higher scores indicate
higher levels of anxiety and depression. In this
study, Cronbach’s alpha for anxiety scale
(HADS-A) was .86 and .88 for depression
scale (HADS-D).

Barthel Index (BI,Wade&Collin, 1988;
Portuguese version by Araújo, Ribeiro, Oli-
veira, & Pinto, 2007). This scale assesses the
level of functionality for ADLs. The scale com-
prises 10 items with higher scores representing
increased functionality. In this study, Cron-
bach’s alpha was .87.

Satisfaction with Social Support Scale
(SSSS) (Ribeiro, 1999). This scale comprises
15 items with higher results indicating higher
levels of satisfaction with social support. In
this study, the Cronbach’s alpha was .92.

Short Form Health Survey (SF-36)
(Ware, Kosinski, & Dewey, 1993; Portuguese
version by Ferreira, Ferreira, & Pereira, 2012).
This scale assesses two summary measures of
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quality of life: The Physical Component Score
(PCS) and the Mental Component Score
(MCS), and a high score indicate a good
HRQoL in PCS and MCS. The Cronbach
alpha in this study for both Summary Compo-
nents Score was .89.

Statistical Analysis

Descriptive statistics were performed
to describe sociodemographic and clinical
characteristics of the sample. Univariate
analyses were used to explore and compare

239 patients were identified by the team to be included in the study

33 patients were excluded from the initial sample:

7 refused participation; 5 had their surgeries cancelled; 2 died prior to surgery; 1 patient was in the intensive care 

unit; 2 participants were transferred to a different hospital; 2 participants showed major hearing loss and 14 

received emergency amputations and were excluded due to procedural reasons

Baseline Assessment 

(T0):

206 patients

62 patients did not participate at T1

Excluded from the study at T0: 35 patients had their surgeries

cancelled;

10 patients withdrew or refused to continue follow-up;

17 patients were considered missing data: 6 died; 2 did not 

attend the vascular or diabetic foot follow-up consultation; 2 

were transferred to a different hospital; 3 had cognitive 

impairment; 3 patients were lost due to schedule mismatches; 

1 did not have a vascular or diabetic foot post

Return 

from T0

to T2=4

Were included in the 

analyses (T1): 

144 patients

52 patients did not participate at T2

4 patients withdrew or refused to continue follow-up;

42 patients were missing data: 10 patients died; 6 patients 

had acute cognitive impairment after surgery; 18 did not have 

a vascular or diabetic foot post-surgery consultation; 1 was 

transferred to a different hospital; 2 did not attend the 

vascular or diabetic foot follow-up consultation; 3 were 

unreachable; 1 patient was lost due to schedule mismatches.

6 patients that participated at T0, and was expected that 

participate at T2: 1 refused; 2 did not have a vascular or 

diabetic foot consultation;

Return 

from T1

to T3=8

6 Months after Surgery 

(T2): 107 patients

11 patients did not participate at T3

2 patients withdrew from the study

15 patients were missing data: 4 patients died; 9 did not have 

a vascular or diabetic foot consultation; 2 did not attend the 

vascular or diabetic foot follow-up consultation.

10 Months after Surgery 

(T3): 96 patients

22 patients that participated at T1 and was expected that 

participate at T3: 11 did not have a vascular or diabetic foot 

consultation; 2 did not attend the vascular or diabetic foot 

follow-up consultation; 4 patients still had cognitive 

impairments after surgery; 2 still in a different hospital; 3

patients still unreachable.

10 Months after surgery 86 patients participated in the four time points of assessment

FIGURE 1.Flowchart of data collection.
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the participants and the dropout group.
Group comparisons for demographic, clini-
cal and psychological characteristics were
performed by independent-samples t-test
for continuous data and Chi-squared test
for categorical data. Results were considered
statistically significant if p < .05. All analyses
were conducted with SPSS 23.0 (Corp,
I. B. M., 2013).

Regarding the relationship between sex
and age, depression, anxiety and traumatic
stress symptoms, functionality, and social sup-
port in HRQoL, a path analysis model was
performed in order to explore the relationships
of pre-and post-surgery variables along with
MCS and PCS. The adequacy of the model
was assessed according to the goodness of fit
indexes. Comparative Fit Index (CFI> 0.90
suggests a good fit) and Root Mean Square
Error Approximation (RMSEA) (values less
than 0.05 indicate a good fit until 0.08 are
considered acceptable) were used (Bentler,
1990). A nonsignificant p value (p > .05) and
the ratio (S−Bᵪ2)/df < 3 represent a goodmodel
fit. Based on multivariate Lagrange Multiplier
(LM) tests, post-hoc modifications to the pro-
posed model were made to add new paths as
necessary. The significance of all direct and
indirect effects was evaluated to determine
which variables had a direct and indirect
impact on MCS and PCS. The R2 values were
calculated for all predictors, and outcome vari-
ables determine the proportion of explaining
variance in outcome (Hu & Bentler, 1999).
Initially, the model included demographic vari-
ables (age and sex), to control for these co-
variables. Since none of these variables were
statistically significant in the model, they were
removed. Analyses were conducted with the
EQS 6.1 package (Bentler, 1995).

RESULTS

Participant Characteristics

Of the 206 patients in the initial sam-
ple, a total of 86 patients who completed all

instruments in the four assessments, were
included in the analysis. The sample consisted
of 73.3% male patients (n = 63), with a mean
age of 63 years (SD = 10.8, ranging from 36
to 90 years) and 5 years of formal education
(SD = 3.40). The majority of the sample had
a partner (69.8%) and was retired (67.4%).
Regarding clinical characteristics, the mean
duration of DMT2 was 208 months
(SD = 141.86, i.e. 17 years) and patients
reported a history of previous ulcers for
45 months (SD = 57.79, i.e., 4 years). The
sample had other diabetes-related complica-
tions and 73.3%, presented a neuroischemic
foot. Half of the sample was already ampu-
tated, i.e. 23.3% had a major and 76.7%
a minor amputation. Regarding the index
amputation (the level of amputation sched-
uled at baseline assessment-t0), 18.6%
patients were indicated for a major amputa-
tion and 81.4% for a minor amputation.

There were significant differences
between those who collaborate in the study
and the dropout group, on ulcer duration
(t (204) = .239, p > .05), and history of pre-
vious amputations (Χ2 = .348, p > .05) i.e.
participants in the dropout group had
a longer ulcer duration and history of previous
amputations. In the other sociodemographic,
clinical and psychological characteristics,
there were no significant differences.

Path Analysis to Explore the
Relationships between Emotional
Reactions, Functionality Level, before
and after Surgery with MCS and PCS,
Assessing the Mediator Role of Social
Support

Path analysis yields two types of results:
estimates of the model’s fit to the data, and
estimates of the strength of relationships
between variables in the model. Results
showed a good model fit: S–Bᵪ2 = 6.99,

p = .32;
S�Bx2

6
df = 1.165; CFI = 0.99;

RMSEA = 0.044 (90% CI = (0.00; 0.14).
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Anxiety (b = 0.353) and depression
symptoms (b = 0.239) at t0 were positively
associated with anxiety symptoms at t1.
Depression symptoms at t0 had a significant
impact in depression symptoms at t1
(b = 0.464) and functionality at t0 (b = 0.517)
in functionality level at t1. Anxiety at t1
(b = −0.447) and depression at t0
(b = −0.275) had a negative and significant
impact on social support at t2, while traumatic
stress symptoms had a positive impact
(b = 0.239). Regarding the outcome variables,
results showed that, when all variables were
included simultaneously in the model, social
support at t2 (b = 0.252) and functionality at
t0 (b = 0.311) and at t1 (b = 0.202) had simul-
taneous and positive impact on PCS, while
traumatic stress symptoms had a significant
but negative impact (b = −0.283) on PCS. In
turn, anxiety symptoms at t0 (b = −0.237) and
depression symptoms at t1 (b = −0.320) had
both a negative impact on MCS. Results also
showed a statistically significant indirect effect
of social support, i.e. social support, at t2,
partially mediated the relationship between
traumatic stress symptoms at t1 and at PCS at
t3 (Figure 2).

DISCUSSION

As far as the authors know, this is the
first study exploring the relationship between
emotional reactions and functionality level,
before and after surgery, including social sup-
port during the rehabilitation process, as con-
tributors to HRQoL ten months after surgery.
Results revealed that elevated anxiety before
surgery and depression symptoms one month
after surgery were associated lower MCS ten
months following the surgery. The level of
functionality, before and one month after sur-
gery, traumatic stress symptoms after surgery
and the satisfaction with social support, six
months after surgery, were associated to
PCS, ten months after surgery. In addition,
social support was a mediator between trau-
matic stress symptoms and PCS.

The negative relationship between emo-
tional reactions (anxiety and depression symp-
toms) and functionality level before and after
surgery show a need to implement psychother-
apeutic approaches to deal and manage these
symptoms in order to prevent the decrease of
HRQoL (Darnall et al., 2005; Karanci &

eBI_t1

HADS-A_t0
HADS-A_t1

HADS-D_t1
HADS-D_t0

BI_t1

IES_t1

SSSS_t2

dPCS_t3

eHADS-A_t1

eHADS-D_t1

BI_t0

dMCS_t3

PCS_t3

MCS_t3

eSSSS_t2

* Indirect Effect

FIGURE 2. Standardized path coefficients.
Standardized path coefficients are presented. All paths are significant at p < .05. Fit indices: S− Bᵪ2 = 6.99, p = .32,
CFI = 0.99, RMSEA = 0.04. HADS-A: Anxiety Scale; HADS-D: Depression Scale; BI: Barthel Index; IES: Impact of Event
Scale Revised; SSSS: Satisfaction with Social Support Scale; PCS: Physical Component Score; MCS: Mental Component
Score; t0: pre-surgery, t1: one month after surgery; t2: six months after surgery; t3: ten months after surgery.
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Dirik, 2003; Singh et al., 2009). Also, the
functionality level at t0 and t1 contributed
directly for PCS at t3. Rehabilitation goals
are set taking into account the individual’s
capabilities, functional requirements and
goals; and, ideally, the primary target is to
restore the functionality level prior to LLA
(Fiedler, Akins, Cooper, Munoz, & Cooper,
2014). However, health professionals should
be aware of the direct effect of pre and post
functionality level on HRQoL ten months
after surgery, indicating that rehabilitation
should be more goal-oriented, not only to
maximize function but also to improve
HRQoL.

A result that deserves themost attention
refers to the presence of anxiety symptoms
before the surgery and depression symptoms
after surgery as relevant predictors ofMCS ten
months after LLA. This result emphasizes the
urgent need to address the patient`s emotional
reactions before and right after a LLA surgery
since it impacts HRQoL, ten months after
surgery. Anxiety symptoms before surgery
may delay patients` recovery and delay
wound healing, and compromising adherence
to wound care. Also, anxiety symptoms can
maintain emotional arousal that impairs the
overall rehabilitation process (e.g. lack of
motivation and a sense of hopelessness).In
addition, the results suggest the need to screen
and assess anxiety symptoms before surgery
and the need to provide patients with a brief
and focused intervention to address these
symptoms (Fiedler et al., 2014; Tyrer et al.,
2014). In addition, the results revealed that
patients with depression symptoms one
month after surgery are more likely to show
a decrease in MCS, ten months after surgery.
We hypothesize that these patients may not
have the necessary internal resources to adjust
to the amputation and, if unaided, the like-
lihood of achieving a good mental quality of
life will be low.

Interestingly and unexpectedly, patients
with traumatic stress symptoms had lower PCS
in t3, but not MCS. This result should be
emphasized not only because traumatic stress

symptoms have been neglected by health pro-
fessionals but also because there is empirical
evidence suggesting that a single traumatic
event may have negative health consequences
(D’Andrea, Sharma, Zelechoski, & Spinazzola,
2011), emphasizing the need for early assess-
ment and intervention in this population.

Finally, the results of this study are con-
sistent with most previous studies where
a positive relationship between social support
and HRQoL has been found (Gallagher et al.,
2011; Schoppen et al., 2003). However, satis-
faction with social support seems to have
a protective effect only in PCS and not in
MCS, as itmediated the symptomsof traumatic
stress and PCS. This is an interesting finding
and may be related to the high level of MCS in
this sample, revealing however, an important
goal for intervention in this population i.e. the
promotion of social support during the rehabi-
litation process in order to improve PCS.More-
over, sex and age were non-significant in the
model,whichmaybe related to the lownumber
of women in this sample, as well as to the great
heterogeneity in the patients’ age.

Some implications for clinical practice
resulted from this research. Therefore, this
study emphasizes the need to address patients`
emotional reactions during the inpatient stay in
order to adopt a more holistic care approach
andpromoteHRQoL, in this population.Thus,
an early referral to psychological support may
prevent the decrease of HRQoL as well as miti-
gate the adverse effects of negative emotional
reactionson thepatients’ rehabilitationprocess.
Several studies have been supporting the effi-
cacy of psychological interventions in hospita-
lized patients (Johnston & Vögele, 1993).
However, as far as the authors know, there is
no psychosocial program designed specifically
for patients with a LLA due to diabetes. The
LLA population has the particularity of having
a chronic disease that requires self- care man-
agement over time, along with the adjustment
to thedisability causedbyLLA.Attention to the
psychological needs of patients with LLA and
their families should be part of a comprehensive
rehabilitation program (to become more
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familiar with the psychological strategies used
in this population, see Wegener, Hofkamp, &
Ehde, 2008). In addition, recently, Siersma
et al. (2014) found that HRQoL predicts
major amputation and death, in patients with
DFU, which emphasizes the importance to
assess HRQoL in this risk population. In addi-
tion, the promotion of social support in the
community and the social network is essential
to improve physical HRQoL. Providing practi-
cal assistance in day-to-day difficulties will help
boost physical capacity and physical function-
ing, and more importantly, enhance patient
self-efficacy. Finally, traumatic stress symptoms
have a direct effect on PCS and not onMCS as
expected, emphasizing the need of an appropri-
ate psychological assessment and intervention
for these symptoms.

To the best of our knowledge, this is
the first study that specifically addresses the
role of pre and post surgery variables con-
tributing to HRQoL, ten months after sur-
gery. Furthermore, unlike other studies that
measured QoL through e-mail question-
naires or telephone interviews, in this study
patients were assessed face-to-face by
a trained health psychologist. The sample
was collected at six hospitals, being there-
fore a multi-center study.

Despite the strengths of this study, it
is important to acknowledge some limita-
tions. Although, the sample was collected
in six hospitals, one of the study’s assets,
all hospitals were located in the north of
the country, where the amputation rate is
the lowest in the country (de Diabetologia,
2014). Therefore, generalizations of the
findings to patients from other regions of
the country should be made with caution.
Attrition might be a source of bias, but is
an expected limitation of longitudinal stu-
dies. The great heterogeneity in the
patients’ age and sex may have influenced
the results. However, the demographic
characteristics of this population are well
known and the data collection took place
over three years suggesting that it would

be difficult, if not impossible, to include
more young and female patients.

CONCLUSIONS

By identifying risk variables and to what
extent and when they directly or indirectly
affect HRQoL before and after LLA, more
appropriate psychological interventions can
be implemented to promote HRQoL in this
population. Functionality is a central factor,
as expected. Emotional reactions before and
after surgery are important to mental and phy-
sical HRQoL tenmonths after surgery, empha-
sizing the need for psychological assessment
and intervention. Social support during rehabi-
litation period improved physical HRQoL ten
months after surgery, emphasizing the need to
promote social support after inpatient stay.
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