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Abstract

Background/Aims: The aim of the study was to evaluate the effects of a six-month physical
training undertaken by haemodialysis (HD) patients, on the depression and anxiety. Methods:
Patients with end stage renal disease (ESRD) were recruited from the dialysis station at the
Department of Nephrology and Transplantation Medicine in Wroclaw. Physical training took
place at the beginning of the first 4-hours of dialysis, three times a week for six months.
A personal questionnaire, Beck Depression Inventory (BDI) and State-Trait Anxiety Inventory
(STAI) were used in the study. Results: A total of 28 patients completed the study: 20 were
randomised to endurance training and 8 were randomised to resistance training. Statistical
analysis of depression and anxiety at the initial (t) and final examination (t,) indicated
a significant reduction in depression and anxiety, particularly anxiety as a trait (X2) in the
whole study group. The change in anxiety as a state correlated with the disease duration,
duration of dialysis and the initial level of anxiety as a state (t,X1). The change in anxiety as
a trait significantly correlated with age and the initial level of anxiety (t,X2). Conclusions:
Undertaking physical training during dialysis by patients with ESRD is beneficial in reducing
their levels of anxiety and depression. Both resistance and endurance training improves mood,
but only endurance training additionally results in anxiety reduction.
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Introduction

The most common mental health problems of patients undergoing hemodialysis (HD),
suffering from end-stage renal disease (ESRD), are depressive disorders. Their incidence is
much higher than in other chronic conditions such as diabetes or congestive heart failure
(CHF) [1, 2] ranging from 19% to 60% [3, 4]. Additionally, the authors report that 12% to
52% of hemodialysis patients experience anxiety during dialysis [3, 5]. Depressive disorders
that occur as a result of complications of chronic kidney disease, and the anxiety that accom-
panies them, lower the quality of life of patients, but also according to studies increase their
mortality [6-9].

Hemodialysis requires the patient to adapt to certain restrictions, such as the control of
diet, fluid intake, chronic pain and discomfort associated with puncturing the arteriovenous
fistula on the day of dialysis. Other somatic ailments are also involved often with numerous
accompanying disorders, frequent hospital stays, as well as more frequent injuries during
the patient’s weakened state after dialysis. Also, problems in daily functioning, and fear of
the future undoubtedly influence the onset of symptoms of depression and anxiety [3, 10,
11]. The source of the patient's anxiety are also invasive procedures accompanying hemo-
dialysis such as: inserting a needle into the arteriovenous fistula, implanted central venous
catheters, alarm sounds going off in the dialysis machine and renal staff changing shift at the
dialysis station (e.g. a lack of a permanent nurse who punctures the fistula "properly") [12].

Long-term dialysis interferes and leads to an unfavourable self-image, causing many
negative emotions such as despondency, anger, dissatisfaction and disappointment [13]. A
source of anxiety for the patients undergoing long-term hemodialysis is undoubtedly their
current health status and awareness of reduced control over their own health. End-stage
renal failure leads to multiple, sudden, unexpected and often serious health crises. In the
USA withdrawal from dialysis along with suicide is the third most common cause of death in
dialysis patients. In addition, patients experience anxieties about their well-being after each
dialysis. Patients cannot predict how they are going to respond to treatment, which evokes a
sense of helplessness [14].

Commencing dialysis significantly changes the patients' relationships with the imme-
diate environment, their ability to perform social roles both in the family and in society at
large. The need to give up their jobs with the ensuing financial troubles, submit to fixed
days and hours of treatments, repeated hospitalizations and awareness of their growing de-
pendence on other people, additionally lowers their self-esteem. The chronic and long-term
illness and its complications forces readjustment of the whole life, while it can also lead to a
loss of meaning of life and an emergence of worsening depressive symptoms [13].

On the other hand, patients who express willingness to be the recipient of a transplant
are exposed to constant anxiety due to the fact that their health needs to be good enough to
be put on a waiting list for a transplant. Patients also experience anxiety around the proba-
bility of obtaining a kidney transplant.

Therefore, undertaking physical activity in patients with end-stage renal disease seems
justified. Physical exercise in dialysis patients leads to further enhancement and effective-
ness of the treatment performed. Furthermore, it has a favourable effect on the increase
in volume and ejection fraction of the heart, and on reduction in stiffness and resistance of
blood vessels as well as on reduction in total and LDL cholesterol values. As a result, this is
conducive to blood pressure normalization [15, 16].

Undertaking regular physical activity significantly affects the microscopic and metabol-
ic changes in skeletal muscles. The increase in quantity of muscle fibres, in particular type II
A, increased activation of satellite cells, increased number of mitochondria and blood vessels
have been proven [15-18].

In the case of depressive and anxiety disorders, a mechanism based on psychological
("self-confidence" and the concept of distractors) and biological theory (i.a. B-endorphine
and thermogenic theories) seems particularly important [19, 20].
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Among the non-pharmacological methods to potentially reduce anxiety-depressive
symptoms, behavioural therapy, occupational therapy, music therapy and physical exercise
are mentioned. In addition, physical activity and exercise can reduce fatigue levels, one of the
major factors contributing to the low QoL of HD patients [21, 22].

The impact of two different exercise modalities -endurance and resistance - on the de-
pression/anxiety symptoms may differ due to the divers functional effects. Endurance train-
ing, referring to aerobic exercises (for example running), improves functional capacity better
than resistance training as it has a positive influence on the cardiovascular system - improves
blood flow and oxygen uptake. The resistance training improves muscle strength (muscular
endurance) - it refers to weight lifting or anything that requires you to move an object [22].

The data on the effectiveness of physical training are very scarce which prompted the
research below. The aim of the study was to evaluate the effects of a six-month regular phys-
ical exercise programme undertaken by dialysis patients on the symptoms of depression
and anxiety. The secondary aim was a comparison of the effects of the two different types of
training types.

Materials and Methods

Participants

The research was conducted at the dialysis center of the Department of Nephrology and Transplan-
tation Medicine at the Medical University in Wroclaw. The study group included patients who met the fol-
lowing inclusion criteria: end-stage renal failure, hemodialysis therapy for at least 6 months prior to the
start of research, patient's informed consent to participate in the study and lack of medical contraindica-
tions to exercise training confirmed by physician. With respect to the use of questionnaires assessing the
symptoms, as basic research tools, the final analysis excluded (censored data) patients who died during
the study, received a kidney transplant, did not want to complete the questionnaire again or attended less
than 50 training sessions. A minimum 69% compliance rate (i.e. 50 completed sessions) was set in line with
previous recommendations in this population [23]. Lack of cooperation (mainly due to dementia) and lack
of informed written consent were other reasons for exclusion from the study.

To participate in the study, patients were qualified by a nephrologist and cardiologist. The nephrolo-
gist’s permission to participate in the study was based on the patient’s present condition and biochemical
results. The condition/comorbidities which did not allow patients to participate were as follows: poorly
controlled hypertension, severe symptomatic arrhythmia (causing hypotonia), acute coronary syndrome
in the last 4 weeks, unstable angina, heart failure (>II in NYHA grading), hyperkaliemia (>6 mmol/l1), hypo-
kaliemia (<3,5 mmol/l), severe anemia (Ht <25%), uncontrolled renal osteodystrophy or osteoporosis con-
firmed by DEXA, musculoskeletal deformation, acute illness (recent fever, pain/fever of unknown origin).

Each patient was informed of the voluntary nature of participation in the study and of the option to
withdraw during the exercise training. The study was approved by the local bioethics committee and con-
forms to Helsinki Declaration. A total of 37 patients met the study criteria and underwent cluster randomi-
sation (Fig 1).

Study design
A cluster randomised uncontrolled trial methodology was employed [24, 25]. A cluster (group/place)
in the study was formed by group of subjects attending to dialysis sessions regularly performed in the same
room (one of two available room) at one of six available dialysis shifts. We followed the rule that one type of
training was provided for one cluster (patients in one room for dialysis shift).
The patients were divided into two groups:
- group I - subjects, for whom endurance training was adopted (21 persons),
- group II - subjects, for whom resistance training was adopted (16 persons).
During the research, these groups were reduced due to: kidney transplantation (3 persons), death (4
persons), lack of patient consent to fill out the questionnaires again (1 person), and insufficient participa-
tion in the exercise training (1 person).
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Fig. 1. The recruitment process towards the study group.

[ Enrollment ]

All patients in hemodialysis program at dialysis center (n=86)

Patients excluded (n=44) due to:

- active infection/progression of cancer
-dementia

»| -less than 6 months of hemodialysis treatment
-not willing to participate in the study

-medical contraindications for exercises stated by
nephrologist/cardiologist

A4

Eligible patients (no contraindications, oral consent), (n=42)

4" Patients not returning written informed consent (n=5)

v

Patients prior cluster randomization (n=37):

[ Allocation J

Group A starting endurance Group B starting resistance
exercise (n=21) exercise (n=16)

- Kidney transplantation (n=3),

- death (n=3),

Death, n=1 - not willing to participate in final
tests (n=1),

- insufficient participation in the
exercise training (n=1)

A4

[ Analysis ]
v v
Patients completed exercise program Patients completed exercise program
and final tests in group A (n=20) and final tests in group B (n=8)

Patients completed study in total (n=28)

At the dialysis center there are 21 numbered dialysis chairs allocated in two rooms (15 + 6). The expla-
nation of non equal arms in the study (21 vs 16) is related to diverse number of patients willing to partici-
pate in the study on each shift. The rule that one type of training was provided for one cluster was followed.
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Outcome Measures
The following tools were used in the study:
- apersonal questionnaire,
- the Beck Depression Inventory (BDI),
- Spielberg's State-Trait Anxiety Inventory (STAI).
Each patient filled in a personal questionnaire once at the start of the training, and the BDI and STAI
twice, at the start of the training (t,) and after 6 months (t,).

A personal questionnaire

The questionnaire consisted of two parts and included both sociodemographic data (age, gender, mar-
ital status, number of children, education and clinical data (related to the disease: date of diagnosis, dialysis
vintage, the cause of insufficiency, the number of medications and comorbidities). The questionnaire was
self-administered, however, an assistant was available to answer any questions or explain how to fill in the
form. The first part was to be filled in by the patient, the other part by staff, based on medical history report.
Also, staff verified the sociodemographic data given by the patient. All anthropometric measurements were
taken directly on site (e.g. height, weight).

Beck Depression Inventory (BDI)

To assess the severity of depressive symptoms BDI was used [26]. The BDI is considered an accu-
rate and reliable tool for assessing depressive symptoms. The scale contains 21 questions that relate to the
most significant symptoms of depression. The first 13 questions concern the cognitive-affective area, other
questions concern the somatic problems accompanying mood disorders. Higher total scores indicate more
severe depressive symptoms [27].

State-Trait Anxiety Inventory (STAI)

STAI was used to assess the level of anxiety as a state and as a trait. The subscale of anxiety as a state
(X1) is used to study the current mood of the respondent. Trait anxiety subscale (X2) illustrates how the as-
sessed person usually feels. Measurement does not include somatic manifestations of anxiety. The criterion
for dividing patients into subgroups of low and high level of anxiety for the STAI (X1) was a score of 44, and
for STAI (X2) a score of 46. The summed up results for each of the two parts of the questionnaire range from
20 points - mild anxiety, to 80 points - very strong anxiety [28, 29].

Physical Exercise Training

Trainings were conducted three times a week for a period of 6 months. They took place in the first 2
hours of hemodialysis on the seat the patient used for dialysis. Trainings were constantly supervised by a
nephrologist and a physiotherapist. Each training was divided into three parts:

1) Introductory part, a short warm-up lasting 5 minutes. It included active exercises of the lower limbs
in recumbent position.

2) Main part, 10-15 min. In this part, depending on the training allocated:

Group 1 performed endurance training on a MOTOmed letto2cycle ergometer (RECK, Germany) which
is a motorized exercise therapy device that has a CE 0124, EMV, ISO Qualitdtsmanagement safety certificate
which enables a patient to ride in a recumbent or reclined position. Training on ergometer concentrates on
lower limbs, the position was chosen by the patient according to their comfort and, just as important, to the
fluency of dialysis.

Training intensity was selected on the basis of subjective feelings of the patient and steadily increased
from low to moderate levels based on a 10-point fatigue assessment (Borg scale). This is a reliable indicator
for evaluating the intensity of physical exercise, among dialysis patients. In the first week of training the
length of the cycle ergometer ride was 10 minutes. The objective was to reach exercise intensity level 3
according to the RPE scale. The time was steadily increased while maintaining a moderate level of intensity
for a minimum of 2 to 3 weeks. The final stage of rehabilitation was the accomplishment of a 35-50-minute
ride on the cycle ergometer at a moderate level of intensity [30]. The exercise was carried out until reaching
subjective feeling of fatigue (5-6 on the 10 —point Borg scale)

The number of evolutions and load were constant, individually tailored to the patient depending on
the tolerance of a given exercise. They were as follows: speed regulation from 10 to 60 [RPM], regulation of
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motor power from 1 to 10 [Nm], and preset therapy duration from 0 to 120 minutes. The parameters were
selected in such way that the number of revolutions and the workload made it an endurance type of training.
It should be added that the course of training shown on the ergometer screen in the form of a power level
achieved [W] for both lower limbs was a motivating factor for the patient to continue with the exercise.

Group 3 performed strength (resistance) exercises with weights, balls and Thera Bands. Mostly the
lower limbs and one upper limb free of the arteriovenous fistula were engaged.

Exercises of the lower limbs included: straightening / bending of the knee, straightening / bending at
the hip, adduction / abduction at the hip.

Exercises of the upper limbs included: "rowing" single-handedly (limb adduction to the body in the
sagittal plane); "squeezing” with one hand (bending limbs in the shoulder joint in the transverse plane, limb
in 90° abduction in the coronal plane), bending the forearm at the elbow joint; straightening the forearm in
the elbow joint).

One exercise in each exercise referral scheme was performed, the workout consisted of 4 - 5 sets; 1
lightweight 20 repetitions, 2-5 main of 10 - 20 reps; until exhaustion. The intensity was determined accord-
ing to subjective feelings, matching color-coded bands or weights adequately. The intensity was increased
by raising the number of sets or repetitions while maintaining the load. In the case when a patient reported
tolerance, training load was increased and maintained at a constant level for at least 3 trainings (1 week) in
order to adapt to a new load. If the patient showed some progress, the load was increased also in the follow-
ing week. Only in the case of indisposition was the load reduced, however, at the next training the previous
load was restored. Exercise was performed until onset of subjective feelings of exhaustion (at the beginning
5-6 in the 10-point Borg scale), however, not until “muscle failure” (in order to avoid the risk of injuries in
and around tendons, muscle attachments, etc.).

Weights used for the lower limbs were: 1.1 kg - 3.7 kg; for upper limbs: 1-3 kg. The duration of the
main part was increased gradually from 10 minutes in the initial period of training up to 50 minutes. Re-
sistance training was completed in a seated position.

3) Final part, relaxation, lasted about 5min. and included free active exercises of the lower limbs in
recumbent position as well as breathing exercises.

Stopping exercises during the training session was allowed in cases where a participant was feeling
unwell or fatigued, experienced the onset of muscular, joint or coronary pain, nausea, dizziness or shortness
of breath, obtained a heart rate above 80% of maximum (HRmax), exceeded blood pressure values above
200/110 mmHg or below 110/50 mmHg, and in the case of incapacity to maintain the recommended exer-
cise pace. For safety reasons, heart rate, blood pressure and the degree of subjective fatigue levels according
to the 10-point Borg scale were monitored before, during and after exercise.

Statistical analysis

Statistical analysis was conducted using STATISTICA 10 software by StatSoft, Poland. A statistical de-
scription of the material was given as mean values, medians and standard deviations while the variation
range was determined by specifying the minimum and maximum value in the distribution of characteristics.
The normality of empirical distribution was verified using the Shapiro-Wilk's test. Due to the nature of the
data non-parametric tests were used in the analysis: Mann-Whitney test (gender differences and the effects
of both the endurance and resistance trainings were examined) and Wilcoxon's test (BDI and STAI changes).
The interdependence of categorized characteristics was tested using Pearson's chi-square independence
test (x2). To examine the relationships between variables Spearman's rank correlation coefficient rho was
determined. The limit of significance was set at < 0.05.

Results

At the end of the research project a total of 28 patients remained. Their mean age was
63.4 +13.7,including 14 women and 14 men: 20 patients participating in endurance training
(71% of the group) and 8 persons participating in resistance training (29% of the group).
The characteristics of the study group are shown in Table 1.

The initial examination of the level of anxiety and depression showed that out of 28
respondents, as many as 67.9% have symptoms of depression in at least mild form, 50%

KARGER

91



Kidney
Blood Pressure

Kidney Blood Press Res 2016;41:86-98

DOI: 10.1159/000368548

Published online: February 15, 2016

© 2016 S. Karger AG, Basel
www.karger.com/kbr

Resea rch Dziubek et al.: The Anxiety and Depression in Dialysis Patients
have elevat- Table 1. Baseline characteristics of the patients
ed anxiety as
a state (X1), Total Resistance  Endurance
and in 28.6% Baseline characteristics Patients training training
; (%) group group
o e B
ge
creased level Mean (SD) 63.4(13.7) 564 (13.6) 663 (13.1)
of anxiety as  pajee 29-84 38-77 29-84
a trait (X2). “Gender
In the entire Women 14(50) 3(37.5) 11(55)
study group Men 14(50) 5(62.5) 9(45)
women had Education
slightly lower Primary and vocational 7(25) 2(25) 5(25)
levels of de- Secondary 13(46) 1(12.5) 12(60)
pression and - H.iglier 8(29) 5(62.5) 3(15)
arital status
;eaziedhighg Married 20(71) 7(87.5) 13(65)
Single people (widow(er), unmarried) 8(29) 1(12.5) 7(35)
!evels of anx- ~cause of ESRD
iety, especial-  ypgnown 3(11) 0 3(15)
ly anxiety as Nephropathy (diabetic + hypertensive) 11(39) 4(50) 7(35)
a state (not Glomerulonephritis, 9(32) 3(37.5) 6(30)
statistically ADPDK 3(11) 0 3(15)
significant). Other 2(7) 1(12.5) 1(5)
Table Diseaseduration (years)
2 displays a Mean (SD) 13.5(10.2)  9.0(68)  15.2(10.9)
comparison Duration of dialysis (years)
of the aver- Mean 5.5(4.3) 4.4(3.2) 6.0(4.7)
Number of medicines
zlgl‘; m:gg: Mean(SD) 6.4(4.2) 9.4(6.0) 5.2(2.6)
. Number of comorbidities
of the dis- " yean (spy 17(1.1) 2.1(12) 15(1.1)
tribution of "¢ orbidities
depression hypertension 14 6 8
and anxiety diabetes 12 4 8
at initial (t,) Cardiovascular disease (ischemic heart
and final ex- disease, atrial fibrillation, TIA, stroke) 9 2 7
amination peripherial artery disease 2 0 2
(t) in the degenerative joint disease 2 1 1
2 other 3 2 1
whole study
none 4 0 4
group. After
a six-month
physical exer- Table 2. The Wilcoxon Test
cise training, an level of d: Variables Mean (SD) Median Z p
improvement to pression an t1  155(9.3) 125
mental We‘ljl'b_e' Z‘l"‘ieti’ , a; BDI £2 11.6%9.33 95 250 0012
ing occurred in e start o
the majority of training (t) STAIX1 g 3398'32((191.22;) gzg 0.30 0.761
respondents  but and after 6 1 41.7(9.6) 40'5
only improvement months (t,) STAI X2 A ' 1.66 0.096
in mood was sta- in the study t2 _39'1(9,'2) 38.5 -
tistically ~ signifi- group (n = STAI X1- State-Trait Anxiety Inventory, state anxiety
t (t.BDI t B- 28) subscale; STAI X2- State-trait Anxiety Inventory, trait
g;np(—lO 01‘27? 2 ' anxiety subscale ; BDI - Beck Depression Inventory; t1

- first measuring point (before training); t2 -second
measuring point (after training)
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Table 3. The relation between changes to depression and anxiety and the type of training (the
minus sign indicates a decrease)

T f t1 t2 Changes after Mann-
Variables . ype o training Whitney Test
fanE  Mean(SD) Mean(SD) Mean Median 7 p
Resistance 14.0(8.1) 11.0(6.3) -3.0 -2.0
BDI 0.38 0.702
Endurance  16.1(9.9) 11.9(10.5) -4.2 -4.0
Resistance  37.5(5.6) 41.9(5.0) 4.4 4.5
STAI X1 222 0.027
Endurance 40.0(13.6) 36.8(10.2) -3.2 -2.0
Resistance  41.3(5.9) 41.4(9.7) 0.1 -0.5
STAI X2 097 0.332
Endurance 42.0(10.8) 38.3(9.1) -3.7 -3.0

STAI X1- State-Trait Anxiety Inventory, state anxiety subscale; STAI X2- State-trait
Anxiety Inventory, trait anxiety subscale ; BDI - Beck Depression Inventory; t1 - first
measuring point (before training); t2 -second measuring point (after training)

Table 4. Spearman’s correlation of variables in the study group
(n=28)

Both resistance and
endurance training did not
affect improvement in the

mood of patients on dialy- Changes BDI after training vs: S g::r;lan p
sis, the difference between P
. age 0.460 0.014

g.rou.p.s was not statistically disease duration 0.113 0.567
Zlgn(;ﬁca?t (Eh= 01;70? .'I‘atble hemodialysis vintage -0.042 0.832

)t n the ?t er anb, mn eroi the number of training sessions 0.356 0.063
estng results were observe the number of comorbidities 0.253 0.130
in the case of anxiety as a t1BDI 0.464 0.013
state (X1). Although, in the Changes STAI X1 after training vs:
whole study group the dif- age 0115 0.559
feren.ce between initial (T1) disease duration 0.432 0.022
and.flpal (T2) .res.u.lts was not hemodialysis vintage 0.468 0.012
statistically significant (p = the number of training sessions 0.014 0.944
0.761, Table 2), depending the number of comorbidities 0.316 0.056
on the type of training used, t1STAI X1 0.598 0.001
varying directions of changes Changes STAI X2 after training vs:
in the experienced fear levels age 0.398 0.031
were re.p(?rted. The r?SiSt' disease duration 0.218 0.266
ance training rlesulted In an hemodialysis vintage 0.091 0.646
increase in anxiety as a state, the number of training sessions 0.281 0.147
in contrast, endurance train- the number of comorbidities 0.345 0.036
ing led to a reduction in anx- t1STAI X2 0.463 0.013

iety as a state. The difference

between groups was statistically significant (Table 3). The results may suggest that the ef-
fectiveness of endurance training is greater than resistance training, however, the observed
dependence on the type of training used was statistically significant only in respect of chang-
es to the state anxiety (X1) (Table 3). These results definitely require further research and
verification on a larger group of subjects.

Spearman's correlation was also determined in terms of changes in depression after
exercise training with the age, disease duration, duration of dialysis, number of training ses-
sions undertaken and mood levels at the start of the research (t,BDI). Mood changes caused
by regular exercise training were strongly and positively correlated with age and t BDI,
which means that greater mood improvement after exercise training was generally attained
by elderly people and those with lower mood at the commencement of training, while the
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number of training sessions undertaken correlated positively with the change in mood. This
correlation was noticeable (p = 0.063), but statistically not significant. Correlations with oth-
er characteristics were weak and not statistically significant (Table 4). There was also no sig-
nificant association between gender, marital status or education of patients with the effects
of six-month regular exercise programme.

The change in anxiety as a state after the six-month exercise programme significantly
correlated with the disease duration, duration of dialysis and the initial level of anxiety as
a state (t,X1). On the other hand, the correlations of changes with age and the number of
training sessions were insignificant. The respondents who showed a reduction in anxiety
as a state after training sessions, were mainly patients who were suffering longer, who had
been subjected to dialysis for longer periods of time, and who had higher levels of anxiety at
the beginning of the study (Table 4). Also, the number of comorbidties might be important
in larger population. Correlation analysis showed a result on the borderline of statistical
significance, meaning that a greater reduction in anxiety as a state was achieved in patients
burdened with fewer comorbidities (Table 4).

Single persons, widows and widowers experienced an increase in their anxiety as a
state more frequently despite exercise training. The relation between marital status and
changes to anxiety as a state after exercise training was statistically significant (p = 0.049).
In contrast, no significant correlation was recorded for patients’ gender and education with
regards to changes in anxiety as a state.

The change in anxiety as a trait after a six-month exercise programme clearly and sig-
nificantly correlated with age, the initial level of anxiety (t,X2) and the number of comorbid-
ities. The positivity of these correlations indicates that a reduction in anxiety as a trait after
exercise training occurred primarily in the elderly and in people with fewer comorbidities
and higher levels of anxiety at the beginning of the study. On the contrary, younger people
and people with lower initial anxiety as a trait, attained only a slight reduction in anxiety as
a trait, while some have even experienced a rise in anxiety (Table 4).

In the case of people with secondary and tertiary education, after a series of training
sessions a reduction in anxiety as a trait occurred significantly more often than in subjects
with vocational education. This association was statistically significant (p = 0.018). There
was no significant relation between gender or marital status and the changes to anxiety as a
trait in examined patients.

Discussion

Depression is the most commonly observed mental disorder among patients under-
going dialysis. This study revealed that nearly 68% of respondents had symptoms of de-
pression. A similar high percentage (19% to 60%) of prevalence of depression have been
demonstrated in studies by Hmwe et al. [3] and Wang and Chen [4].

Apart from depression, patients also struggled with anxiety disorders. Elevated levels of
anxiety were observed in approximately 50% of patients. This result is consistent with stud-
ies by Sapilak and Steciwko conducted on a group of 400 people undergoing hemodialysis,
which showed that depression occurred in 60.4% of patients, whereas 53.3% of respond-
ents showed symptoms of anxiety [31]. Knowing the mechanism of the effects of physical
activity on the occurrence of depressive and anxiety disorders [32, 33], it seems important
to develop the most effective training models that could improve the mental and functional
state of dialysis patients [34]. Exercise training conducted during hemodialysis is consid-
ered by many authors as the most convenient way to increase physical activity and improve
well-being of patients [35, 36].

The two types of six-month regular physical training (resistance and endurance) pro-
posed in this study, correlated with a reduction in the symptoms of depression in the final
examination and with a reduction in anxiety, mainly as a trait. Nevertheless, it is worth not-
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ing that the analysis of the results obtained indicates a greater effectiveness of endurance
training, especially in the case of anxiety as a state. Therefore, it can be suggested that this
form of training received the greatest acceptance by dialysis patients. Perhaps this is because
of the form of physical exercise training itself, which was conducted in safe and comfortable
positions for the patients and mainly used lower limbs, and did not require special concen-
tration or any concern that it is being performed improperly. Penninx et al. have also made a
comparison of the impact of 18-month training using resistance and endurance exercises on
the level of depression. They showed that endurance training, which was based on walking,
caused a significant reduction in symptoms of depression [37].

On the other hand, the resistance training performed in this study caused a slight in-
crease in anxiety as a state, which in this case may have been associated with a greater move-
ment in the exercises (also involving the upper limb that was free of the arteriovenous fistu-
la), the necessity to correctly perform the exercises and fear of damage to the arteriovenous
fistula or apparatus. These studies, however, require follow-up, particularly that this group
was smaller.

In our research, the number of exercise sessions did have an impact on improving mood
in patients on dialysis. Similarly, as in the studies by Gotebiowski et al. in patients who exer-
cised regularly and did not miss many training sessions, a decrease in depression has been
observed [16]. Anxiety did not improve under the influence of workouts. The explanation of
this may be, that the group of patients with chronic renal failure is a group with a very ad-
vanced stage of the disease. Coming to the dialysis they are not able to predict their well-be-
ing or the body's response to the treatment on a given day. For this reason, they may expe-
rience nervousness and apprehension despite the physical exercise trainings undertaken.
Also, the number of comorbidities affected the level of anxiety as a state and as a trait. In
patients with more comorbidities changes in anxiety after training were smaller.

The biggest improvement in mood and reduction in anxiety as a trait was observed
among older patients. Our observations showed, that younger people were less interested
in the exercise classes, during hemodialysis and were less motivated to perform physical
workouts. On the other hand older people willingly participated in the training sessions,
although their health status was often significantly worse compared to younger patients.
Further, Frazer et al. noticed that for older people with depression, regular physical exercise
is among the most effective treatments [38] and is now considered a suitable alternative to
antidepressants in this group. Although antidepressants may achieve a more rapid onset of
therapeutic effect, physical activity has the added benefit of improving physical functioning
[39].

Another factor in reducing anxiety as a trait was education. Greater awareness of the
benefits that physical exercise brings and a conviction that making an effort in order to over-
come difficulties makes sense, can cause a lasting change and better attitude to anxious sit-
uations. The biggest change in anxiety as a state after completing the exercise programme
took place in patients who were sick and who had hemodialysis for longer period of time.
Perhaps, it is in this group of patients that physical exercise better diverted their attention
from the anxiety that accompanies them, despite being familiar with the procedures associ-
ated with dialysis.

We also observed a reduction in symptoms of depression and anxiety in persons with
the lowest mood and high levels of anxiety upon commencement of exercise training. Per-
haps, the high levels of depression and anxiety at the beginning of training can be under-
stood, according to Simon, as helplessness in the face of chronic health problems and a diffi-
cult life situation, rather than a lack of motivation for therapy [40]. Perhaps the suggestion of
non-pharmacological therapy training gave patients the motivation to improve their health,
but most of all, gave patients a sense of being able to influence their own fate.
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Limitations

The described study has several limitations. It should be noted, that the studies car-
ried out were of a screening nature and the findings obtained were not unequivocal with
making a medical diagnosis. The study was not controlled for the primary aim (depression
and anxiety). We used cluster randomisation method which is considered as random type
of sampling with some drawbacks - does not give a precise picture of the whole population.

The high prevalence of depressive symptoms as indicated in the BDI tool may also in-
fluence different cut-off points when qualifying to mild or severe depressive symptoms in
dialysis population. The studied groups were too small, especially the group undertaking
resistance training; the results require confirmation using a larger group of patients as well
as completing research results with further studies carried out using a control group.

Conclusion

The results obtained are promising and may suggest that performing regular physi-
cal activity during dialysis by patients with ESRD can reduce levels of anxiety, particularly
symptoms of depression. Both resistance and endurance training improves mood, but only
endurance training additionally results in anxiety reduction. The greatest improvement was
observed in elderly patients and patients with higher levels of depression and anxiety at the
beginning of the regular physical exercise programme.
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