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ABSTRACT

AIM: To identify the effects of computer assisted training schemes provided to patients who have undergone surgical intervention 
for lumbar disc herniation on their level of knowledge, level of anxiety, problems experienced after discharge, and level of functional 
incapacity.
MATERIAL and METHODS: The study was performed as a randomized controlled invasive study with a pre-test‒post-test design. 
The study was conducted with 62 patients, 31 of which were included in the intervention group and 31 in the control group. Training 
and counselling were provided to the patients included in the intervention group via a training web-site, while a training guidebook 
with the same content as the website for patients was given to the patients included in the control group. 
RESULTS: The patients who have undergone a surgical intervention for lumbar disc herniation, those who were provided computer 
assisted training were better informed, had better functional capacity, and experienced less anxiety after discharge than those who 
were only informed through the training guidebook.
CONCLUSION: Computer-assisted training was efficient educational tool for patients undergoing lumbar disc herniation surgery.
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effective training, and the information needs of patients must 
be focused on specifically (22,30).

At present, advances in information technology have led 
to changes in the training schemes intended for patients; 
computer- and web-based training programs have been 
implemented more widely, replacing training provided via 
face-to-face sessions in the past (11).

With internet access, people can obtain information from 
websites when making decisions regarding their health. Fox 
and Duggan showed that one in every three adults in the USA 
uses the Internet to obtain information for themselves when 
they have health concerns (15). A previous study provided 
evidence that 66.3% of the Turkish population used the 
internet to search for information regarding health concerns 
(38).

█    INTRODUCTION

Lumbar disc herniation (LDH), a disease of significant 
concern with high recurrence rates, negatively affects 
the quality of life of patients and causes substantial labor 

and economic damage (2,20,23,33). In certain cases, LDH can 
be medically treated and assistance can be provided to the 
patient through physiotherapy. However, for cases in which 
medical therapy fails to yield the desired outcomes, surgical 
intervention can be considered (12,17). Although surgical 
intervention can achieve the desired outcomes in most 
cases, it can result in problems in certain cases. Karadag and 
Aksoy reported that patients who had undergone surgery for 
LDH experienced problems in the recovery phase, including 
pain, numbness, and tingling sensations (22). To overcome 
these negative outcomes, patients should be provided with 
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Training and counseling schemes provided on the internet 
are reportedly effective at increasing the self-efficacy and 
functional activity of patients who have undergone hip 
prosthesis implantation (42), reducing weight in patients who 
are overweight and have hypertension (5), reducing symptom 
load in patients with ovarian cancer (13), and providing better 
information to patients diagnosed with breast cancer (32). 
Computer-assisted patient training is an area that is being 
increasingly investigated by several research groups in Turkey. 
A previous study conducted in Turkey showed that computer-
assisted health training and counseling programs performed 
by nurses were effective for prostate cancer screening (9) as 
well as among expectant mothers (43), patients with diabetes 
(3), and patients with cardioverter defibrillators (41). However, 
a review of previous research showed that there has been no 
investigation regarding the effectiveness of computer-assisted 
training intended for patients who have undergone surgery for 
LDH.

Patient care following surgery involves a long rehabilitation 
process, during which patients may experience several 
problems. The quality of patient care can probably be improved 
if computer-assisted patient-training programs are offered to 
patients who have undergone surgery for LDH to refresh their 
knowledge and provide answers to their questions.

█   MATERIAL and METHODS
Design

The study was a randomized, controlled intervention study 
with a pre-test/post-test design to investigate the effects of 
computer-assisted training provided to patients undergoing 
surgery for LDH on their levels of information, anxiety, 
functional incapacity, and the problems experienced following 
discharge.

Samples

The study was performed in the Neurosurgery Clinic of a 
university hospital in Turkey between September 2014 and 
June 2016. The inclusion criteria were as follows: undergoing 
surgery for LDH for the first time, being literate, being >18 
years of age, being able to communicate, being capable of 
using a computer and accessing the Internet in daily life, and 
agreeing to participate in the study. The power of the study 
was determined to be 85% with α=0.05.

Layered random sampling was used in the present study. The 
patients were grouped into intervention and control groups 
using lists of random numbers in a block randomization list 
(n=62). To provide homogeneity in the intervention and control 
groups, the patients were grouped on the basis of age, gender 
and educational background (Figure 1).

Data Collection

The following list comprises the data collection tools used in 
the present study:

Patient information form: This form was designed by the 
researcher based on previous literature (6,7,17,22,27,29,44), 
which gathered personal details about the patients, their 
diseases, and the surgical interventions they had undergone.

Information assessment form: This form was prepared by 
the researcher, was compatible with the training content and 
learning targets and included 48 questions.

Oswestry Disability Index (ODI): This scale comprises 10 
questions and is used to investigate to what extent lumbar 
pain affects the daily activities of the patient. The higher the 
total score, the lower the level of functional effectiveness and 
the higher the level of disability (8,14,45).

In a study performed in Turkey, Yakut et al. applied the ODI 
scale to patients who suffered from lumbar pain and reported 
(without indicating the related etiology) that it was reliable in a 
patient population with complaints of lumbar pain (40).

State-Trait Anxiety Inventory: The State-Trait Anxiety Inventory, 
a self-assessment inventory designed by Spielberger et al. 
(1970), was used to measure the trait and state anxiety along 
two separate sub-scales, with 20 questions in each (28,31).

The validity and reliability of the State-Trait Anxiety Inventory 
were confirmed by Oner and LeCompte. The reliability 
coefficients were between .83 and .87 for the Trait Anxiety 
Scale and between .94 and .96 for the State Anxiety Scale 
(28).

Problems following discharge: A form was designed by the 
researcher based on the literature (6,7,17,22,27,29,44) to 
identify problems that patients undergoing surgery for LDH 
may experience following discharge.

Patient-training guidebook and design of the site for patients 
with LDH: The researcher prepared a patient-training guide-
book compatible with the information needs of a patient who 
has undergone surgery for LDH and the learning targets set for 
them; its content was then entered on the patient website. The 
videos and photos on the website were taken in a laboratory 
environment with a professional team, who then edited the 
images. Following editing of the videos, sound editing was 
performed to complete the production of the multimedia 
material. The next step was the acquisition by the researcher 
of the web domain required for the computer-based training. 
MySQL was used by the web designer as the edited database 
for the algorithms used in the website to place the training 
content and the images on the Internet with PHP (Hypertext 
PreProcessor). On the training website, users were able to 
navigate the site using training menus, ask questions, access 
answers to frequently asked questions, complete question-
naires, use a personal message box, and see relayed messag-
es and announcements following from the instructions for use.

Intervention

Informed consent was obtained from patients admitted to the 
clinic for surgery who met the sample criteria and who agreed 
to participate in the study. The patients then completed the 
questionnaire during interviews that lasted 25–40 minutes. 
The patients then watched videos under the headings “Your 
disease,” “Preparation for surgical intervention,” and “The 
hospitalization process,” during which they were able to ask 
questions and gain information. The patients were registered 
on the website under a username and password, and the 
address of the website and the patients’ user name and 
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password were relayed via SMS to their phones. A visit to the 
patients was made on the day following surgery, during which 
time they were shown videos on the recovery period at home 
following discharge, and their questions were answered. The 
patients were asked to answer the survey questions again 
15 days, 1 month and 3 months following surgery by adding 
the questions to the questionnaire section of the website and 
informing patients of this via SMS communication. Patients 
in the control group were provided with a patient-training 
guidebook containing the same content as the patient-
training website for patients with LDH. The questions were 
readdressed to these patients through telephone interviews 
by the researcher.

Ethical Considerations

Consent was obtained from the relevant Ethics Committee 
(dated 01.04.2014, no. 25901600/1413). Patients were 
informed of the objectives of the study. Prior verbal and written 
consent was obtained from patients.

Data Analysis

The statistical analysis of data was performed using SPSS 
20.0 (SPSS Inc., Chicago, IL, USA). As the parameters showed 
normal distributions upon reviewing the differences between 
the groups, an independent t-test was used for statistical 
analysis. For the analysis of more than two dependent 
parameters, Friedman’s two-way ANOVA was used as the 
data did not show a normal distribution. In cases where a 
significant difference was found, the parameters showing a 
difference were defined using multiple comparison tests. As 
the parameters did not present with a normal distribution, the 
Mann-Whitney U test was used to examine the differences 
between groups and a Wilcoxon test was used to examine 
the differences between two dependent parameters. 
Repeated-measures ANOVA was used to analyze repeated 
measurements, and in cases where significant differences 
were found, the measurements identified with differences 
were defined using a pairwise test. p<0.05 was considered to 
indicate a statistically significant difference.

Figure 1: Consort flow diagram of study.
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following discharge for patients in the intervention group was 
significantly higher than that for patients in the control group 
(p<0.05).

Anxiety Scores

As shown in Table IV, the state anxiety scores decreased in 
both the intervention and control groups over time, however, 
the decrease in the intervention group was statistically 
significant (p<0.05).

It was also found that the trait anxiety score of the intervention 
group was significantly lower than that of the control group 
(p<0.05) and that it decreased over time, whereas the trait 
anxiety score of the control group was similar to that recorded 
at the time of admission to the clinic, even 3 months after 
surgery.

Correlation Analysis

Correlation analysis between information and ODI scores 
of the intervention and control groups.

The results revealed a statistically significant association 

█    RESULTS
Sociodemographic Data

The demographic characteristics of the patients are shown 
in Table I. No statistically significant difference was found 
between the groups (p>0.05).

Information Scores

As shown in Table II, both groups had higher scores on levels 
of information following admission to the clinic. The results 
also showed that the patients in the intervention group 
had significantly higher scores for their level of information 
following discharge than those in the control group (p<0.05) 
and that their level of information continually increased until 
the end of the first month (p<0.05), with an increase in the 
following period that did not differ significantly.

ODI Scores

As shown in Table III, the functional capacities of both 
groups increased over time. However, reviewing the table 
in detail revealed that the increase in functional capacity 

Table I: Socio-Demographic Characteristics of Patients

Variables
Intervention

(n=31)
Control 
(n=31) Chi-Square Test 

n % n % χ2 p

Age (years)

≤ 24 2 6.5 4 12.9

* 0.753
25-34 9 29.0 6 19.4

35-44 9 29.0 9 29.0

≥ 45 11 35.5 12 38.7

Average Age 39.97 ± 10.89
(20-60)

40.58 ± 11.45 
(20-65) 0.83

Gender  

Female 14 45.2 13 41.9
0 1.00

Male 17 54.8 18 58.1

Body Mass Index 

Underweight 1 3.2 2 6.5

* 0.720
Normal 10 32.3 12 38.7

Overweight 13 41.9 13 41.9

Obese 7 22.6 4 12.9

Education  

Elementary School 6 19.4 6 19.4

* 1.00
Middle School 1 3.2 1 3.2

High School 11 35.5 11 35.5

University and Higher 13 41.9 13 41.9

*As 20% of the expected values in boxes turned out to be smaller than 5, chi-square analysis was performed using Monte Carlo simulation. 
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Table IV: Mean Scores of the Patients on State and Trait Anxiety in Connection with Lumbar Disc Herniation Surgery

Group

Admission to the 
Clinic

15 days after the 
surgery 

1 month after the 
surgery 

3 months after 
the surgery 

Statistical 
Analysis Mean ± SD

(Min-Max)
Mean ± SD
(Min-Max)

Mean ± SD
(Min-Max)

Mean ± SD
 (Min-Max)

Intervention State Anxiety 50.42 ± 11.91
(27-75)

38.55 ± 8.4
(20-55)

33.23 ± 8.14
(20-50)

30.55 ± 6.75
(20-50)

p=0.001*

Control State Anxiety 52.03 ± 12.19
(27-72)

46.52 ± 10.67
(28-63)

44.77 ± 11.02
(25-64)

42.65 ± 12.16
(26-67)

p=0.001*

Statistical 
Analysis 

p=0.6**
t=−0.527

p=0.002**
t=−3.267

p=0.001***
z=−4.188

p=0.001***
z=−4.456

Intervention Trait Anxiety 40.39 ± 7.11
(27-58) 

38.71 ± 6.76
(24-53) 

38.26 ± 7.41
(23-55)

37.29 ± 7.25
(21-54) 

p=0.001****

Control Trait Anxiety 44.9 ± 6.19
(30-57) 

44.9 ± 6.42
(31-57) 

44.74 ± 6.52
(31-57) 

43.94 ± 6.91
(31-57) 

p=0.225****

Statistical 
Analysis 

p=0.01**
t=−2.667

p=0.001**
t=−3.699

p=0.001**
t=−3.658

p=0.001**
t=−3.694 

*Friedman’s two-way ANOVA, **Independent t-test, ***Mann-Whitney U test, ****Repeated-measures ANOVA.

Table II: Means of the Information Measures of the Patients Undergoing Surgery for LDH

Group 

Admission to the 
Clinic

15 days after the 
surgery 

1 month after the 
surgery 

3 months after the 
surgery p-value within 

groupMean ± SD 
(Min-Max)

Mean ± SD 
(Min-Max)

Mean ± SD
(Min-Max)

Mean ± SD
(Min-Max)

Intervention 34.84 ± 3.29a

(27-42) 
44.84 ± 3.21b

(37-48)
45.97 ± 2.75c

(38-48)
46.74 ± 2.19c

(40-48) p=0.001*

Control 34.06 ± 4.79a

(24-45)
41.45 ± 4.51b

(33-48)
41.68 ± 4.74b

(33-48)
41.61 ± 4.54b

(32-48) p=0.001*

p-value
between groups

p=0.461**
t=0.742

p=0.003***
z=−2.926

p=0.001***
z=−4.023

p=0.001***
z=−5.057

*Friedman’s two-way ANOVA, Wilcoxon signed-rank test with Bonferroni correction, **Independent t-test, ***Mann-Whitney U test. 
a, b, c, d: Different letters represent statistically significant differences (p<0.05). 

Table III: Distribution of Patients’ Scores on the Oswestry Disability Index

Group

Admission to the 
Clinic

15 days after the 
surgery 

1 month after the 
surgery 

3 months after the 
surgery 

p-value within 
groupMean ± SD 

(Min-Max)
Mean ± SD
(Min‒Max)

Mean ± SD
(Min-Max)

Mean ± SD
(Min-Max)

Intervention
52.83 ± 17.05a

(12-84.4)
38.1 ± 17.27b

(4-68)
24.26 ± 14.58c

(2-60)
17.71 ± 11.47d

(0-54)
p=0.001*

Control 
54.12 ± 18.84a

(6-90)
47.65 ± 17.55a

(12-73.3)
34.55 ± 16.91b

(0-62.2)
27.69 ± 16.83c

(0-62.2)
p=0.001*

p-value
between groups

p=0.778**
t=−0.283

p=0.023***
z=−2.276

p=0.013**
t=−2.567

p=0.009***
z=−2.594

*Friedman’s two-way ANOVA, Wilcoxon signed-rank test with Bonferroni correction, **Independent t-test, ***Mann-Whitney U test.
a, b, c, d: Different letters represent statistically significant differences (p<0.05).



74 74 | Turk Neurosurg 30(1):69-77, 2020

Erdogan Z. and Bulut H: Computer Assisted Training 

emphasized that they wanted to be duly informed prior to, 
and following surgery, further underlining that the delivery of 
information was imperative. Almost all patients (93.5% in the 
intervention group and all patients in the control group) who 
participated in the present study stated that they wanted to 
be duly informed. Following surgery for LDH, the daily routine 
of patients is substantially restricted due to pain. Furthermore, 
patients do not know how to care for the operated area, or 
what is required for effective pain management, highlighting 
areas that they should be fully informed about (4). A lack 
of information increases patient uncertainty, causing their 
homecare to be more stressful (10). The results of the present 
study indicate that all patients had high levels of state anxiety 
upon admission to the clinic (Table IV). This result is an 
important indicator showing that patients experience anxiety 
due to uncertainty. The results also demonstrated that patients 
often experienced problems including pain, difficulty sleeping, 
loss of sensation, decreases in social activities, and difficulties 
in sustaining their work. Similarly, Karadag and Aksoy reported 
that patients in recovery following surgery experienced pain, 
numbness and tingling sensations (22).

Previous research has reported that training of patients 
undergoing surgery is important for promoting their daily 
routine, increasing their level of understanding, quality of 
life, self-care capacity and satisfaction, and decreasing the 
problems they experience (16,22,30,35,44). At present, in 
addition to verbal training, written materials and videos, 
multimedia-based training, including CD-ROMs, DVDs, 
and the Internet are currently used as patient-training tools. 
Videos used in multimedia-based training allow patients to be 
involved in independent activities with friends and relatives 
outside the clinic environment. Through repetitive content 
in video-based training materials, patients can consolidate 
their knowledge and easily put what they have learned into 
practice (1). A review of previous research indicates that there 
has been no investigation of the effects of computer-based 
training programs intended for patients who have undergone 
surgery for LDH. Therefore, comparative results obtained in 
studies investigating the effects of computer-based training 
and training through brochures for other diseases and surgical 
interventions have been discussed here. Several researchers 
have reported that computer-based interactive training 
programs can be used more effectively to enhance patient 
knowledge, including in patients with burns (24), patients with 
prostate cancer (34), orthopedic patients (19), and patients 
with breast cancer (32).

The present study also found that, although both groups had 
high information scores, patients who received computer-
assisted training had significantly higher information scores 
following discharge than those in the control group, and their 
level of knowledge increased over time (Table II). It appears that 
the higher scores in the intervention group can be attributed 
to their more frequent use of audiovisual training methods due 
to their entertaining content. An additional advantage of such 
programs is that patients can watch videos numerous times 
to consolidate their knowledge. The majority of patients in the 
present study stated that they had enjoyed Internet-based 
training and would recommend participating in such training 
programs to other patients.

between the information levels and ODI scores of the 
intervention group recorded in the first month (r=−0.377, 
p=0.036), with the ODI score decreasing as the information 
score of the intervention group increased.

Correlation analysis between state and trait anxiety scores 
and ODI scores of the intervention and control groups.

The correlation analysis between the state anxiety scores and 
ODI scores for the intervention and control groups revealed a 
statistically significant association for all the measurements 
of the intervention group (day 15: r=0.565, p=0.001; 1 month: 
r=0.529, p=0.002; 3 months: r=0.490, p=0.005) and those of 
the control group (day 15: r=0.562, p=0.001; 1 month: r=0.751, 
p=0.0001; 3 months: r=0.798, p=0.0001). In both groups, the 
ODI scores increased in parallel with the state anxiety scores.

The correlation analysis between the trait anxiety scores and 
the ODI scores of the intervention and control groups revealed 
a statistically significant association between the anxiety 
score and the ODI score of the control group in the third 
month (r=0.416, p=0.02), with the ODI score of the control 
group increasing with increased anxiety scores.

Correlation analysis between information scores and the 
state/trait anxiety scores of the intervention and control 
groups.

Correlation analysis of the information scores and state/trait 
anxiety scores of the intervention and control groups revealed 
a statistically significant association between the information 
and state anxiety scores recorded in the first month (r=−0.365, 
p=0.044) and trait anxiety scores recorded in the first month 
(r=−0.435, p=0.014). In the intervention group for the first 
month, the state and trait anxiety scores recorded decreased 
with increases in the information scores.

Correlation analysis of information scores and state anxiety 
scores of the control group showed the existence of a 
statistically significant association for all the measurements 
(day 15 day: r=−0.595, p=0.0001; 1 month: r=−0.593, 
p=0.0001; 3 months: r=−0.693, p=0.0001). The state anxiety 
score decreased with increasing information score.

Problems Experienced

The present study found that the six most frequent 
problems that patients in the intervention and control groups 
experienced in the monitoring phase were pain, pain in the 
legs, sleep disorders, loss of sensation, a decrease in social 
activities and difficulties in maintaining a normal routine in 
working life. It was also found that the patients in the two 
groups experienced similar problems and that the intensity of 
problems that patients in the intervention group experienced 
gradually faded in the third month.

█    DISCUSSION
LDH is a health problem that impacts the quality of life and 
daily routine of patients, both pre- and post-operatively. 
Therefore, it is important that patients are well-informed. 
In a qualitative study of the experiences of patients who 
had undergone spinal surgery (10), patients particularly 
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anxiety levels of patients following discharge who were trained 
using the computer-aided program were significantly lower 
than those of patients who received the training guidebook 
only (Table IV). The lower level of anxiety among patients in 
the intervention group than those in the control group may be 
ascribed to the fact that they experienced fewer problems, 
had higher functional capacity and information scores, and 
contacted the researcher more frequently. The correlation 
analysis between the anxiety scores and ODI scores of the 
intervention and control groups revealed that the ODI scores 
increased in parallel with the increase in anxiety score of 
the intervention and control groups, and that anxiety scores 
showed a downward trend in parallel to an increase in the 
information scores of the intervention and control groups.

Limitations 

The present study had some limitations. First, patients in both 
the intervention and control groups had access to information 
at different Internet sites. Second, pre-operative training was 
interrupted during admission of patients to the clinic on the 
day of surgery.

█    CONCLUSION
The findings of the present study of patients undergoing 
surgery for LDH show that patients who were trained with 
a computer-assisted training program had higher levels of 
information, higher functional capacity, and reduced anxiety 
compared with those who received a training guidebook only.
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