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Determining Sleep Quality and its Associated Factors in
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Abstract

Objective: This study aims to evaluate sleep quality in male patients with lower limb amputation (LLA) and to identify factors that may contribute
to sleep disturbance.

Material and Methods: This study includes a total of 35 patients with LLA and 35 healthy controls. The demographic data of the patients were
recorded, the level of amputation-related pain of the patients was assessed by visual analogue scale, and sleep quality was assessed using the
Pittsburgh Sleep Quality Index (PSQI). Furthermore, the emotional state of the patients was assessed by the Beck Depression Inventory (BDI) and
Beck Anxiety Inventory (BAI).

Results: The patients had significantly higher scores in the subscores, excluding sleep duration, and total scores of PSQIl in comparison with the
controls. The BAI (p<0.01) and BDI scores (p<0.05) were correlated with PSQI total score in the patients. The multivariate regression analyses
indicated that the anxiety state and age were the most significant factors to predict the sleep quality (p<0.05).

Conclusion: Our study has revealed that there is impairment in the sleep quality of the patients with LLA compared with that of controls and that
age and emotional state are related to the sleep quality. Therefore, in the elderly and in those patients with impaired emotional state, multifaceted
treatment approaches are required to resolve sleep disorders. However, there is a requirement for further studies that are to be conducted with

larger series of patients demonstrating the reasons for sleep impairment and its effects on the general health.
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Introduction

Extremity loss is an important cause of disability, which af-
fects the well-being and health of individuals throughout the
world (1). Lower limb amputations (LLA) constitute 80%-85%
of all amputations, and peripheral vascular diseases such as
atherosclerosis, diabetes mellitus, and Buerger’s disease are the
most important causes of acquired lower extremity losses (2). It
is reported that patients with LLA have major problems in main-
taining their physical and mental functions (3,4).

The incidence of sleep problems in the general population
is 24%-27% (5,6), and it is associated with deteriorated physi-

cal health, increased functional disability, and impaired quality of
life (7,8). Some studies have been performed for evaluating sleep
quality in various neurological and rheumatic diseases causing
disability (9,10). However, the number of studies evaluating sleep
disturbance in patients with LLA is quite limited, although it is an
important cause of disability. Besides that, sleep has been inves-
tigated as a subgroup of life quality in studies evaluating only life
qualities of patients (11). In a study evaluating life qualities of 149
amputated patients, the sleep score of the Nottingham Health
Profile was found to be lower than that in the control group (12).

It is known that insufficient sleep is modulated by the state
of disease and behavioral and psycho-social factors (13,14). In
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literature, there are many studies demonstrating that emotional
state and chronic pain are associated with insomnia (6,15-18). It
is also known that chronic pain affects the functional state, sleep
quality, and life quality. In 2 different studies, it was revealed that
most amputated patients had phantom pain and 62% of these
patients had impaired sleep quality (19,20).

In light of previous studies in literature, we propose hypoth-
eses that sleep quality can be impaired in patients with LLA be-
cause it is an important disease that can lead to disability and
that clinical features and emotional states of patients can affect
sleep quality. The aim of this study is to evaluate sleep quality
of patients with LLA by comparison with the normal popula-
tion and to determine the factors affecting sleep quality in these
patients.

Material and Methods

This cross-sectional study included 35 patients with LLA,
who applied to the outpatient clinic of physical medicine and
rehabilitation between October 2013 and April 2014. Ethical
approval was received for this study from the Medical Research
Ethics Committee of Dicle University, and the study group was
informed about the aim and content of the study. The patients
who accepted to participate in the study signed the “informed
consent form”, and they were included in the study. Patients
who underwent amputation surgery at least 6 months ago, who
had no history of sleep and emotional disorders before amputa-
tion, who had adequate cognitive functions, and who did not
have any systemic disease that could affect sleep were involved
in the study. On the other hand, patients who were younger
than 18 years and older than 65 years of age; had systemic dis-
eases (pulmonary, cardiovascular, hepatic, hematologic renal, or
endocrine disease), psychiatric diseases, and malignancies; used
drugs that could affect sleep (antiepileptics, antidepressants,
and others); and excessively consumed alcohol and caffeine
were excluded from the study.

The control group consisted of healthy volunteers with simi-
lar demographic features, who were randomly selected among
the hospital staff and their relatives and matched in terms of age
and gender. Socio-demographic data of the study group and
patients’ clinical features related to amputation were recorded.
Amputation-induced pain was evaluated using the visual analog
scale (VAS 0-10 cm), and sleep quality within the last 1 month
was evaluated with the Pittsburgh Sleep Quality Index (PSQI).
Moreover, the Beck Anxiety Inventory (BAI) and Beck Depression
Inventory (BDI) were used for determining emotional states of
patients.

Measurements

Pittsburgh Sleep Quality Index (PSQI)

Pittsburgh Sleep Quality Index is a sleep questionnaire that
is used for assessing sleep quality, sleep duration, sleep distur-
bance, and its severity over the last 1 month (21). Its validity and
reliability study in Turkish was performed by Agargiin et al. (22).

This scale consists of 19, items and it evaluates 7 subcom-
ponents of sleep quality, including subjective sleep quality (C1),
sleep latency (C2), sleep duration (C3), habitual sleep efficiency
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(C4), sleep disturbances (C5), use of sleeping medication (C6),
and daytime dysfunction (C7). The total PSQI score is obtained
by adding 7 subscores, and the total score is between 0 and 21.
The total PSQI score definitely distinguishes good sleepers (total
PSQI score<5) from poor sleepers (PSQI >5) (21).

Beck Depression Inventory (BDI)

Beck Depression Inventory measures physical, emotional,
and cognitive signs of depression. It is a self-assessment scale in-
cluding 21 categories of signs. The highest score that can be ob-
tained is 63. A high total score shows the severity of depression
(23). In Turkey, its validity and reliability study was performed
by Hisli (24).

Beck Anxiety Inventory (BAI)

The Beck Anxiety Inventory measures the frequency of anxi-
ety symptoms. It consists of 21 items and is a Likert-type self-
evaluation scale that is scored between 0 and 3. A high total
score shows highly severe anxiety. It was developed by Beck et
al. (25), and its validity and reliability were studied by Ulusoy et
al. (26) in Turkey.

Statistical Analysis

Data were statistically analyzed using Statistical Package for
the Social Sciences (SPSS Inc.; Chicago, IL, USA) version 16 soft-
ware. The results were demonstrated with mean tstandard de-
viation for measurable variables and with number and percent-
age for categorical variables. Considering the numbers of cases
in the patient and control groups, Student’s t-test was used for
comparing the means of the groups. The difference between
categorical variables was measured by chi-square test. The rela-
tionship between sleep quality and clinical data of amputation
and emotional state was evaluated by Spearman’s correlation
analysis. To detect the variables determining sleep quality of

Table 1. Demographic features of the patients and controls

Patient (n=35) Control (n=35) p
Age (year) 42.48+10.71 41.71£10.50 >0.05
Gender, n (%) >0.05
Female 5(14.3) 7 (20)
Male 30 (86.7) 28 (80)
Education, n (%) >0.05
Literate 2(5.7) 504.3)
llliterate 33 (94.3) 30 (86.7)
Income level, n (%) >0.05
Good 9 (25.7) 7 (20)
Moderate 11 (31.4) 14 (40)
Poor 15 (42.9) 14 (40)
Living area, (%) >0.05
Rural areas 16 (45.7) 14 (40)
City 19 (54.3) 91 (60)
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patients with LLA, multiple-stage linear regression analysis was
performed. Statistical controls of hypotheses were performed at
the significance level of 0=0.05 (namely, the values of p<0.05
were accepted to be statistically significant).

Table 2. Clinical features of patients and sleep and emotional
states of the study group

Patient (n=35) Control (n=35) p

Age at the time of surgery, (year) 26.88+11.76
Amputation duration, (month) 184.970+98.46

Results

The mean age of patients was 42.48+10.71 years, and
the mean age of the control group was 41.71£10.50 years.
Traumatic, n (%) 27 (77.14) There was no statistically significant difference between the 2
8 (22.85) groups (p>0.05) (Table 1). Of 35 patients, 30 (86.7%) were

male and 5 (14.3%) were female. Only 2 patients never en-
rolled in a school, and the income status of 15 patients was

Below the knee, n (%) 18 (51.42) poor (Table 1).
Above the knee, n (%) 17 (48.57) The mean age for amputation surgery was 26.88+11.76
years, and the etiological factor was trauma in 77% of them

Causes of amputation

Nontraumatic, n (%)

Amputation level

R I.3eR (Table 2). The numbers of patients with below-knee and

Poor sleep quality, (%) <0.01 above-knee amputations were almost equal. In total, 40% of

Yes 29 (83.1) 18 (51.4) patients had amputation-induced chronic pain (phantom pain

. or stump pain). In the evaluation of the quality of sleep and
Depression, n (%) 13 (37) 6 (17) >0.05

emotional state, the total PSQI score was 5 and over in 29
Anxiety, n (%) 15 (43) 3(8.5) <0.001 patients and the anxiety score was 8 and over in 15 patients
(43%). Comparison of these rates with those of the control
group revealed a significant difference (p<0.01 and p<0.00,

Table 3. Patients’ PSQI subscores and total scores respectively).

Other subscores of patients, except sleep duration, (subjec-

Patient (n=35) Control (n=35) id tive sleep quality, sleep latency, habitual sleep efficiency, sleep

a 1.45+0.70 0.54+0.61 <0.01 disturbance, use of sleeping medication, and daytime dysfunc-

c2 2.00+0.87 0.62+0.49 <0.001 tion) and total PSQI score were significantly higher than those
- e BT 0B in the control group (Table 3).

R T ’ The relationship between the total PSQI score and patients’

C4 0.85£0.55 0.40+0.73 <0.05 clinical features, emotional states, and life qualities is given in

C5 1.9440.53 0.14+0.42 <0.001 Table 4. While the ages of patients positively correlated with

C1, C2, C5, C6, C7, and total PSQI score, there was no cor-

e 1.05+0.87 0.62£0.54 <0.05 relation with other demographic data. The total PSQI score

7 3.48+1.70 1.45+1.22 <0.001 showed a significant correlation with BDI (p<0.05) and BAI

Croel 8.40+3.55 6.25+3.04 <0.01 (p<0.01).

PSQI: Pittsburgh Sleep Quality Index; C1: subjective sleep quality; C2: sleep Accordlng to mu.ltlple regression analySIS’ \_Nhen the total

latency; C3: sleep duration; C4: habitual sleep efficiency; C5: sleep disturbanc- PSQI score was considered as a dependent variable, the most

es; C6: use of sleeping medication; C7: daytime dysfunction important factors affecting the quality of sleep were the ages

and anxiety states of patients (R>=0.35) (p<0.05) (Table 5).

Table 4. Correlations between sleep quality and clinical features and emotional state

(o] Cc2 c3 c4 c5 cé6 c7 PSQJm!
r r r r r r R r

Age 0.569** 0.336* 0.025 0.079 0.524** 0.447** 0.635** 0.621**
Amputation duration 0.158 -0.047 0.14 -0.072 0.105 -0.133 0.076 0.034
Age at the time of surgery 0.406* 0.354* -0.087 0.121 0.407* 0.499** 0.528** 0.545**
VASpain -0.149 0.132 -0.081 -0.157 -0.056 -0.252 -0.18 -0.173
BDI 0.434** 0.397* -0.144 0.01 0.478** 0.147 0.325 0.385*
BAI 0.515** 0.422* -0.082 0.035 0.578** 0.252 0.417* 0.493**

Statistical significance level: * p<0.05; ** p<0.01
C1: subjective sleep quality; C2: sleep latency; C3: sleep duration; C4: habitual sleep efficiency; C5: sleep disturbances; C6: use of sleeping medication; C7: daytime
dysfunction; PSQI: Pittsburgh Sleep Quality Index; VAS: visual analog scale; BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory
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Table 5. The relationship between sleep quality and independent
variables

n=35 § t p

Age 0.497 2.834 <0.05
BDI -0.193 -0.600 >0.05
BAI 0.357 2.089 <0.05

BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory

Discussion

This study was conducted to evaluate sleep quality in pa-
tients with LLA and to investigate the effects of demographic,
clinical, and emotional states on sleep. The results of the study
revealed a significant impairment in the patient group in compar-
ison with in the control group in terms of subjective sleep qual-
ity, sleep latency, habitual sleep efficiency, sleep disturbances, use
of sleeping medication, and daytime dysfunction. Furthermore,
there was a relationship between sleep quality and patients’ ages
and emotional states. No study on the evaluation of sleep quality
in patients with LLA has been found in the literature. We suggest
that our study is valuable from this point of view.

In the literature, different results were obtained from the
studies investigating demographic and clinical features of pa-
tients with LLA. Back-Pettersson and Bjorkelund (4) reported
that 56% of patients with LLA who were aged 60 years and
above were male and cardiovascular system diseases were found
to be the most common etiological factor. In other 2 studies, the
mean age of patients with LLA was reported as 55 years, the rate
of male patients was between 81% and 83%, and the frequency
of trauma varied between 53% and 74% (27, 28). Our data
are consistent with those of these 2 studies. However, the mean
age of our patients was lower than that in both studies (mean
age: 26 years). This difference can be explained by the fact that
our patients had different geographical and socio-demographic
features (almost half of them lived in rural areas and had low
socioeconomic levels).

It has been reported that sleep disturbance is associated with
major psychological and physiological stress and affects cogni-
tive and functional abilities negatively (29,30). Nontreated sleep
disturbance leads to restricted social interaction and increased
morbidity and mortality (31,32). Despite the existence of some
studies on the relationship between sleep disorders and diseases
causing disability such as ankylosing spondylitis, rheumatoid ar-
thritis, multiple sclerosis, and Alzheimer (9,33,34), there are a
few studies evaluating sleep quality in LLA. All these studies have
evaluated life quality (3,11,12). Back-Pettersson and Bjorke-
lund (4) reported that pain and sleep disturbance developed
6 months after lower extremity amputation. Abdelgadir et al.
(17) found that the life quality sleep score of 60 LLA patients
with diabetes was significantly lower than that of the control
group. In our study, PSQI, which provides more subjective data
than the life quality scale, was used for evaluating sleep quality.
According to this assessment scale, sleep quality of our patients
was found to be affected substantially.
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Moreover, the factors affecting sleep were evaluated in our
study. Multiple regression analysis showed that age and emo-
tional state affected sleep quality but chronic pain did not. It is
known that with increasing age, both quantitative and qualita-
tive changes occur in sleep quality (35). It has been demon-
strated that compared with the normal population, the rates of
depression and anxiety increase in patients with LLA (36-38).
In addition, there are many studies showing a relationship be-
tween sleep disturbance and anxiety and depression (8,18,39).
Lindberg et al. (39) conducted an epidemiological study with
529 people and revealed a relationship between various sleep
disorders and anxiety. Shukla et al. (40) emphasized that 60%
of all amputated patients had some psychiatric symptoms in
the postoperative period. Levels of anxiety and depression
were found to be lower in our study than in Shukla’s study.
This difference can be explained by the fact that our patients
were emotionally evaluated at least 6 months after amputation
surgery. Moreover, in our study, the scores of BAl and BDI were
correlated with the subscores and total scores of PSQI. How-
ever, only anxiety state and age were independent variables
determining sleep quality. Sleep disturbance is an important
cause of morbidity and mortality. Therefore, particularly LLA
patients with advanced age and high anxiety level must be
closely followed up and treated for sleep disturbance.

In amputated patients, chronic pain is a significant prob-
lem and its incidence in LLA patients is reported to be be-
tween 31.7% and 67% (11,41,42). Some studies showing that
chronic pain is associated with sleep disturbance are available
in the literature (8). However, we did not encounter any study
investigating the relationship between chronic pain and sleep
quality in patients with LLA. Consistent with other studies in
the literature, our study revealed that 40% of patients had
amputation-induced pain. However, no relationship was found
between chronic pain and sleep quality. This may have resulted
from the fact that our patients had mild pain.

One of the important limitations of this study is that the
number of female patients was insufficient in comparison with
the number male patients. Most LLA patients’ being male
because of the differences in geography and socio-cultural
structure can be an effective factor. Another limitation is that
polysomnography was not used for evaluating sleep. Instead,
PSQI, the validity and reliability of which were proven, was
used because it is cheaper and easier to be applied and it does
not require any technical equipment.

Conclusion

In this study, it was found that subjective sleep quality, sleep
latency, habitual sleep efficiency, sleep disturbances, use of
sleeping medication, and daytime dysfunction were significant-
ly impaired in patients with LLA in comparison with the control
group. Moreover, age and emotional state were detected to be
important factors determining sleep quality. Therefore, multidi-
rectional treatment approaches are essential for dissolving sleep
disturbances in patients with advanced age and impaired emo-
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tional state. However, further studies should be conducted with
a larger population to reveal the causes of sleep disturbances
and their effects on the general health condition.
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