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Abstract 

The present study aims to investigate the mental state changes in patients with lumbar 
intervertebral disc damage after rehabilitation program using a self-administered questionnaire 
IRES-3. The study was conducted in the Specialized Hospitals for Rehabilitation – National 
Complex EAD, branches Hissar and Banite, Bulgaria. It included 124 patients – 34 men and 90 
women, aged from 35 to 85 years. The questionnaire IRES-3, validated by the authors for the 
Bulgarian population, was used for measurement of the subjective evaluation of the rehabilitation 
effect. Measurements were performed at the beginning, end and three months after rehabilitation 
(RH). The subjective evaluation of the patients’ mental state included the following scales: 
depression, fear, exhaustion of vitality, self-confidence and symptom: cognitive functioning. We 
found a statistically significant improvement of the scores three months after rehabilitation 
compared to the beginning of rehabilitation for all scales. The only exceptions are the scales 
exhaustion of vitality and symptom: cognitive functioning. We found a statistically significant 
improvement of the self-rated mental state after performed rehabilitation in patients with chronic 
diseases. 
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 The interaction of long-term physical conditions and 
long-term mental health conditions poses particular 
challenges for the health care systems because they are 
related to the functional decline, decreased quality of life 
and a higher level of mortality. Prevalence rates of 
common mental disorders such as depression are higher 
in people suffering physical ill health.1 Deterioration of 
health status due to chronic diseases and the associated 
decrease in functional ability increases the individual’s 
dependency to other.2 Patients with a chronic somatic 
disorder have approximately one and a half to two times 
higher risk of developing a concomitant psychiatric 
disorder than healthy people. After the diagnosis as well 
as in the course of treatment, many patients with chronic 
physical diseases are diagnosed with a psychological 
disorder.3 Psychological comorbidity often goes 
unrecognised and untreated or it is considered an 
unavoidable consequence of their condition and not 
managed appropriately.4 The severity of the disease 
increases the risk for a psychological disorder. Patients 
with chronic physical diseases and psychological 

disorders are “double burdened” because both the 
physical and psychological symptoms are manifested.3 A 
higher morbidity and mortality, lower quality of life and 
higher treatment costs have been identified.5 The 
psychosocial loads of chronic diseases can cause 
different reactions in the affected by the type and degree 
of disability, intensity, duration, preconceptions about 
the disease, life threat and control of the disease. Some of 
them have protracted distress and may develop 
psychiatric disorders, most commonly depression or 
anxiety.6 Rehabilitation is an essential component of care 
for people with chronic disease, supported by strong 
scientific evidence. Different possibilities from the 
methods of physical and rehabilitation medicine, whose 
application is based on “the principles of evidence based 
medicine ..." are searched for improvement of patients 
mental and physical health.7 The study of Hӓrter et al. 
(2004)8 showed a need for improved diagnostics of 
mental disorders in medical rehabilitation. This is 
important because patients should receive individualized 
psychology or psychotherapy treatment during 
rehabilitation, in addition to standardized group therapy, 
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if the effectiveness of the rehabilitation outcome is at risk 
because of comorbid mental disorder.8 The psychological 
assessment in rehabilitation uses the usual clinical and 
psychological assessment methods – interview, 
observation, questionnaires and research procedures. 
Some of the most commonly used tools, specific for 
rehabilitation are IRES, SF-36, F-sozU, HADS, etc.9-12 
These instruments assist in the inclusion of the patients 
perspective in the areas of rehabilitation research, 
diagnostics and therapy. Personal perceptions of overall 
health status, as well as the feeling of well-being in 
physical, mental and social domains, are substantial 
factors in coping and health-related behavior. Therefore, 
patient-reported outcomes are a matter of particular 
interest. According to the ICF model, the definition of 
rehabilitation measures should be at the physical, mental 
and social level. The psychological or psychosocial 
rehabilitation is an integral part of any comprehensive 
rehabilitation and can be understood as an overall task 
which can contribute to the work of all professional 
groups. Due to an increase in chronic diseases with 
mental disorders, empirical evidence should be generated 
on effectiveness and efficiency of rehabilitative 
interventions. The study of literature found no published 
data for Bulgaria for the self-assessed effect of 
rehabilitation on the mental health of patients with 
chronic diseases. 
The present study aims to investigate the mental state 
changes in patients with lumbar intervertebral disc 
damage after rehabilitation program using the self-
administered questionnaire IRES-3. 

Materials and Methods 
Study Design 
A prospective questionnaire study among hospitalized 
patients with chronic disease was conducted for a period 
of 6 months. The included patients were those with a 
chronic disease (lumbar intervertebral disc damage with 
radiculopathy - ICD 10: Code M 51.1), who partook in 
the rehabilitation program during the period of 
investigation. The excluded patients were those could not 
complete the IRES-3 questionnaire due to a cognitive 
disorder, psychiatric diagnosis or history of psychiatric 
treatment or language or literacy problems. All patients 
underwent a ten-day physical rehabilitation program 
consisting of stabilization exercise training (physical 
exercises), physiotherapy and balneotherapy (thermo- 
and hydrotherapy). All participants signed an informed 
consent form. 
The IRES-3 questionnaire, validated for the Bulgarian 
population, was used for measurement of the subjective 
evaluation of the rehabilitation effect.13 Measurements 
were performed at the admission (t0) of 152 patients, 
discharge (t1) 138 (90.8 %) and three months after 
hospitalization (t2) in 124 patients (81.6 %) (pre-post 
design with one follow-up measurement). Participants 
were approached three times to fill out a paper-and-pencil 
IRES-3 questionnaire. Along with the first IRES 3.1 

questionnaire (beginning of rehabilitation), participants 
received an information letter in which the aims of the 
study were explained and confidentiality was assured. At 
the end of rehabilitation, the participants filled out an 
IRES 3.2 questionnaire. Additionally, a postage-paid, 
addressed envelope was provided for the return of the 
completed third IRES 3.3 questionnaire to the research 
team three months later, followed up with a phone call to 
invite them to participate. The patient questionnaire 
Indicators of Rehabilitation Status (IRES) is one of the 
most frequently used questionnaires in measurement of 
subjective health conditions in medical rehabilitation in 
Germany. The IRES questionnaire was reported by 
Gerdes & Jäckel (1992).9 The new third version IRES-3, 
was developed according to a theoretical model of 
rehabilitation based on the International Classification of 
Functioning, Disability and Health (ICF). Besides the 
physical condition of patients associated with their 
chronic complaints, the IRES-3 questionnaire includes 
various psychical, social, occupational and functional 
aspects of their health. This instrument is widely 
applicable for the evaluation of the effect of rehabilitation 
in different psychosomatic, cardiac, orthopedic, 
oncologic, neurologic, gastroenterological and other 
medical conditions.12 The IRES-3 questionnaire consists 
of eight dimensions, with a varying number of items.14 A 
5-point Likert scale (0-regularly, 1-often, 2-sometimes, 
3-rarely,4- never) is used. The IRES-3 is available in 
three different versions. The baseline version includes 
144 items and assesses additional information about 
treatment strategy, normal daily activities and vocational 
life. The end of treatment version comprises 75 items, the 
follow-up version 123 items. 
The collected patient`s data for this research were fully 
anonymized.  Data were analyzed using descriptive 
statistics, Friedman’s test, Wilcoxon’s signed ranks test, 
χ2 -test and paired samples t-test with SPSS v.19.0 
statistical software. The results are presented as mean and 
standard error of mean (mean±SEM). In all analyses, p-
values less than 0.05 were considered significant. 

Results 
124 (81.6%) of the patients completed all stages of the 
survey, 34 men (27.42 %) and 90 women (72.58%), aged 
from 35 to 85 years (mean age 57.98 ± 0.87 years). 
The dimension Mental state includes self-assessment of 
depression, fears, exhaustion of vitality, self-confidence, 
and symptom: cognitive functioning. Table 1 presents the 
distribution of responses for all scales at the beginning of 
rehabilitation. 

Depression 
A large part of patients with chronic diseases suffer from 
depression due to the changes and limitations caused by 
chronic disease. At the end of rehabilitation and three 
months after, the percentage of responses for “…you 
cannot decide anything” increased for rarely (36.29%) 
and decreased for sometimes – 25.81% (χ2 = 52.94, df = 
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6, p = 0.0001). Three-point-two percent responded with 
regularly during the three stages of measurement. The 
patients who never experienced depressive states were 
14.52% at the end, and 15.32% three months after 
rehabilitation. 
At the end of rehabilitation, 38.71% reported with rarely 
and 12.10% responded with often in regards to “... 
nothing makes you happy”. These values were 
maintained three months after rehabilitation. A slight 
increase at the end of rehabilitation without statistical 
significance was reported in patients who responded 
never (14.52%), which was maintained after three 
months (χ2 = 2.50, df = 6, p = 0.86). At the beginning of 
rehabilitation, 8.87% of patients responded with often for 
“…nothing makes you happy”. This value was 
maintained at the end and three months after 
rehabilitation. In connection with the realization of 
planned targets, the values did not change significantly at 
the end and three months after rehabilitation (χ2 = 5.58, 
df = 6, p = 0.47). During the rehabilitation, we found a 
significant improvement which was maintained three 

months after rehabilitation (Wilcoxon Signed Ranks Test 
= 2.507, p = 0.012). We did not obtained statistical 
significance between the end and three months after 
rehabilitation (Wilcoxon Signed Ranks Test = 0.434, p = 
0.664). 

Fears 
At the end of rehabilitation, we recorded a significant 
decrease in those who were often tense and nervous 
(18.55%) (χ2 = 13.83, df = 8, p = 0.05) in connection with 
unpleasant feelings of fear. Less and less patients felt 
internal tension –30.64%. Three months after 
rehabilitation, we recorded a reduction in the end of 
rehabilitation measures relative to patient internal stress 
(Table 2). The distribution of responses for all other 
aspects at the three measurement points was similar. For 
patients who felt stressed regularly and those who 
answered with never, we did not find a significant change 
in the three measurement points. 
Table 2 presents the results of the assessment of the 
dimension fear at the three measurement points. Between 
the beginning and end of rehabilitation, the difference is 

Table 1. Distribution of responses at the beginning of rehabilitation (n=124). 

Scale Item regularly often sometim
es 

rarely never 

% % % % % 

D
ep

re
ss

io
n 

 How often have you had the feeling that…      
- you cannot decide anything? 3.22 20.97 32.26 26.61 16.93 
- nothing makes you happy? 4.03 19.35 38.71 26.61 11.29 
- nothing happens as you would like? 7.25 28.22 32.26 25.81 6.45 
- you have no incentive for anything? 7.26 20.16 26.61 29.03 8.87 

Fe
ar

  

How often have you had the feeling that you have 
no incentive for anything? 

     

I was tense inside I felt nervous. 7.25 28.22 37.90 17.74 8.87 
I had the feeling that it was difficult for me to calm 
down. 

3.22 23.39 33.87 23.39 16.13 

I felt tireless, I had to be constantly on the move. 6.45 14.52 19.35 33.06 26.61 
I had butterflies in my stomach. 2.42 13.71 27.42 29.84 26.61 

Ex
ha

us
tio

n 
of

 v
ita

lit
y 

 

How often did you feel…      
-utterly exhausted? 3.22 20.97 32.26 25.81 17.74 
-worsening of mood as compared to previously? 4.03 19.35 38.71 26.61 11.29 
-anxiety and fatigue? 7.26 28.22 32.26 25.81 6.45 
-as a “gradually depleting battery?” 7.26 20.16 26.61 29.03 8.87 

Se
lf-

co
nf

id
en

ce
 

 

How do you evaluate yourself?      
I did not accomplish some tasks, but I could do 
many things better. 

1.61 10.48 35.48 42.74 9.68 

I wanted to have more faith in myself. 19.35 33.06 25.81 17.74 6.45 
I found that I easily let others influence me. 4.84 7.26 27.42 31.45 29.03 

Sy
m

pt
om

: 
co

gn
iti

ve
 

fu
nc

tio
ni

ng
 I forget the names of familiar people. 2.42 7.26 25.00 37.10 26.61 

I cannot concentrate well. 0 4.84 26.61 41.13 27.42 
I sometimes forget what I must do. 0.81 7.26 29.03 41.93 20.97 
I have the feeling that I have difficulties perceiving 
complex situations. 

1.61 4.03 29.84 37.90 26.61 

I cannot remember things very well. 3.22 4.84 26.61 40.32 25.00 
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statistically significant (Wilcoxon Signed Ranks Test = 
3.509, p = 0.0001); end of rehabilitation and after three 
months (Wilcoxon Signed Ranks Test = 0.597, p = 
0.0001).  

Exhaustion of vitality  
This scale measures states, which lead to an exhaustion 
of vital forces (Table 1). At the end of rehabilitation and 
three months after, we recorded a significant difference 
in the results between the beginning and end of 
rehabilitation (Wilcoxon Signed Ranks Test = 2.168, p = 
0.03) to the states, which lead to an exhaustion of vital 
forces. Regarding the slight increase between the end of 
rehabilitation and three months after, we did not find 
statistical significance (Wilcoxon Signed Ranks Test = 
0.313, p = 0.754) (Table 2). 

Self-confidence  
Chronic diseases and their effects can affect the patients’ 
self-confidence. At the end of rehabilitation, the 
distribution was regularly for 1.61% of patients rarely 
42.7%, 9.68% often and 29.03% sometimes did not 
accomplish some tasks. Although small, the percentage 
of participants who responded with never increased 
marginally to 19.35% (χ2 = 5.91, df = 6, p = 0.43). Three 
months after rehabilitation, we recorded a slight decrease 
without statistical significance (p > 0.05). 
In regards to “I wanted to have more faith in myself,” at 
the end of rehabilitation, there was a decrease in the 
percentage of participants who responded with regularly 
and often, and an increase in those who responded 
sometimes (27.42%) and never (12.90%). Three months 
after rehabilitation, we again found a slight decrease 

without statistical significance (χ2 = 3.54, df = 8, p = 
0.89). 
At the end of rehabilitation, in connection to “I found that 
I easily let others influence me”, a similar distribution of 
responses was received, with a slight increase in the 
percentage of patients who answered with never – 
34.68% (χ2 = 2.90, df = 6, p = 0.82). We found a 
statistically significant improvement at the end of 
rehabilitation (Wilcoxon Signed Ranks Test = 3.463, p = 
0.001). Self-confidence scores again deteriorated with 
statistical significance three months after rehabilitation 
(Wilcoxon Signed Ranks Test = 2.220, p = 0.026). 

Symptom: cognitive functioning 
The following aspects are included in relation to 
cognitive functioning: “I forget the names of familiar 
people; I cannot concentrate well; I sometimes forget 
what I must do; I have the feeling that I have difficulties 
perceiving complex situations; I cannot remember things 
very well.”  
The distribution of answers regarding “I forget the names 
of familiar people” was maintained at the end and three 
months after rehabilitation (χ2 = 2.05, df = 6, P = 0.91). 
At the end of rehabilitation and after three months, the 
distribution of responses regarding concentration did not 
change (χ2 = 0.76, df = 6, p = 0.99).  
“I sometimes forget what I must do” applied sometimes 
for 30.64%, rarely for 40.32% and never for 20.16% of 
participants, again having a similar distribution of 
answers at the end and three months after rehabilitation 
(χ2 = 2.49, df = 6, P = 0.87).  
At the beginning of rehabilitation, 22.58% of the 
participants sometimes “...felt that they have difficulties 

Table 2. Mean scores of mental state scales at the beginning, end and three months after rehabilitation. 

         Measurement 
 
Scales 

Beginning of RH End of RH 3months after RH Friedman 
test 

P 

mean±SE mean±SE mean±SE 

Depression 2.58±0.07 2.69±0.08 2.72±0.08 9.420 0.009 
Fears 2.29±0.07 2.54±0.09 2.45±0.08 7.469 0.024 
Exhaustion  
of vitality 2.14±0.08 2.31±0.08 2.33±0.08 4.160 0.125 

Self-confidence  2.25±0.07 2.45±0.08 2.35±0.07 10.554 0.005 
Symptom: cognitive 
functioning  2.78±0.07 2.86±0.07 2.84±0.07 3.590 0.166 

 

Table 3. General score of the mental state dimension. 

                         Score 
  
Measurements 

mean±SE  
(n=124) 

Comparing 
periods t-test P 

Beginning of RH(t0) 6.02±0.14 t0 - t1 1.15  0.252 
End of RH (t1) 6.12±0.13 t0 – t2 3.65 0.0001 
3 months after RH (t2) 6.35±0.15 t1 – t2 2.77 0.007                                                          
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perceiving complex situations.” They responded rarely 
and never – 45.97% and 25.81%, respectively. Similar 
values were recorded at the end and three months after 
rehabilitation (χ2 = 1.83, df = 8, p = 0.84). 
“I cannot remember things very well” has been a problem 
sometimes for 25.81%, and rarely for 41.13%. Twenty-
four-point-two percent never had memory problems. 
Again, we did not notice a significant change between the 
three times of measurement (χ2 = 1.25, df = 6, p = 0.97). 
When comparing the results for the individual aspects of 
cognitive functioning, we did not report a significant 
change at the end of rehabilitation and three months after 
(Table 1). 

General score of Mental state dimension  
The general score of the dimension Mental state revealed 
a statistically significant improvement from the initial 
state to three months after rehabilitation (Table 3). Total 
mean scores of the self-rated mental state at the beginning 
of RH is 6.02±0.14, at the end of RH is 6.12±0.13 and 
three months after RH is 6.35±0.15.  
We do not find a statistically significant difference in the 
assessment of the results by age and gender. 

Discussion 
At the end of rehabilitation, we reported positive changes 
for scales depression, fear and self-confidence (Table 2). 
Three months after rehabilitation, we recorded a 
reduction in the end of rehabilitation measurements. This 
change we ascribe to the fact that the rehabilitation 
process improves not only the physical condition, but 
also greatly reduces the unpleasant feelings associated 
with fear. Returning patients to their usual lifestyle is 
likely to “reawaken” these sensations again due to 
varying causes. Therefore, patients need to be aided with 
ways to deal with the possible occurrence of unpleasant 
sensations and conditions in their daily lives. The general 
score of the dimension Mental state revealed a 
statistically significant improvement from the initial state 
to three months after rehabilitation (Table 3). 
Monitoring the health status of patients has become a 
major activity in rehabilitation research in recent years. 
As a result, various self-assessment instruments have 
been developed, adapted or improved with the aim of 
measuring patient-reported outcomes and predictors. The 
many problems that result from somatic diseases often 
affect to a great extent the mental state and quality of life 
of the patients with chronic diseases. In recent years, they 
have been the subject of in-depth studies in the field of 
psychosocial rehabilitation.15-19 
The nature of the disease seems to play a major role in 
psychological distress and disability.2,20 The frequent 
association of somatic disorders with mental disorders 
has been demonstrated in numerous clinical trials. 
However, until recently there was no data on their type 
and frequency in rehabilitation. In two consecutive 
projects, the working group of Härter M, Baumeister H, 
Bengel J (2007)3  investigated how often a mental illness 

is present and to what extent the patient is aware of it.3,17 
The main objective was to improve differentiation in 
diagnostic evaluation. A total of about 3,000 patients 
were interviewed. The results showed that nearly 40% of 
the patients with a somatic disease suffered with a mental 
disorder, i.e. every fifth patient. Affective disorders, fear 
and anxiety were at the forefront. In addition, any second 
mental disorder was undetected by doctors. Only every 
fourth patient received the appropriate diagnosis for their 
complaints. Similar results were obtained in similar 
studies.18-20 Keck et al. (2006)18 studied the effect of 
support measures for the professional integration of 
1,000 patients with heart disease in a cardiologic 
rehabilitation clinic. Their results showed that about 20% 
of patients had significantly increased anxiety and fear. 
Nübling R. and collaborators found a significant 
proportion of patients with phychological problems in 
about 1,000 patients in the field of orthopedics, 
cardiology and psychosomatics (orthopedics: 36%, 
cardiology: 23%, comparison group of psychosomatic 
medicine: 77%).19,20 
All studies show a partial presence of high phychological 
comorbidity in patients with primary somatic diseases. 
This applies to all important fields of medical 
rehabilitation, where medical somatic judgment often 
dominates, i.e. sometimes in the treatment of acute 
conditions, many of the psychiatric diseases and 
disorders are not detected (recognised). This shows that 
the actions in the current practice of healthcare often do 
not meet the requirements for the implementation of a 
holistic model in medical rehabilitation. 
Recommendations have been proposed, both in terms of 
diagnostics and in education, training and specialization 
of doctors. Attention is also directed to the integration of 
psychologists and psychotherapists in rehabilitation 
clinics and their potential contribution to the 
improvement of treatment options. 
Hohever, several strengths and limitations of our study 
should be discussed. Knowledge of health outcomes from 
the patients’ point of view is important for the provision 
of patient-centered health care. Тhe present study has 
identified the enduring effects of rehabilitation process 
on mental state by using epidemiologic survey methods 
and the standardized IRES questionnaire, but this study 
was limited because it included patients, who didn`t 
report for the presence of a mental disorder, and this 
could impact the effectiveness of the rehabilitation 
outcome. Mental difficulties are often due to non-
compliance with recommendations in the course of the 
treatment and during the conduct of medical treatment. 
This asks for improved diagnostics of mental disorders in 
medical rehabilitation. In such cases, in addition to 
standardized group therapy patients should receive 
individualized psychological or psychotherapeutic 
treatment during rehabilitation. 
In conclusion, the results of our study show that the 
typical development of the rehabilitation process in 
patients with an intervertebral disc disorder. In 
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comparison to the beginning (t0), the improvement of the 
mental state recorded at the end of rehabilitation (t1) was 
maintained three months later (t2). Health care providers 
in rehabilitation clinics should be encouraged and trained 
to recognize and treat comorbid psychological problems 
in patients with chronic diseases. 
Therefore, future efforts should enhance inter-
professional treatment, including appropriate follow-up 
rehabilitative activities, taking into account individual 
needs of patients. 

List of acronyms 
F-SozU - (Fragebogen zur sozialen Unterstützung), 
Social Support Questionnaire 
HADS - Hospital Anxiety and Depression Scale  
ICD 10: Code M51.1 - International Classification of 
Diseases Code M51.1 · Thoracic, thoracolumbar and 
lumbosacral intervertebral disc disorders with 
radiculopathy · Radiculopathy, lumbar region. 
ICF - International Classification of Functioning 
IRES-3 - Indicators of rehabilitation status, version 3  
RH - rehabilitation  
SF-36 - Short Form 36 
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