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To detect the reliability of an Egyptian computerized version of Beck
Depression Inventory (BDI) with its well known traditional counterpart, the
present study was designed. A sample of 268 depressed patients were chosen
along one year interval, half of them were males and half were females. All
fulfilled the diagnostic criteria for depression according to the diagnostic
criteria for research of ICD-10 and had a Hamilton Depression rating score
above 18 through a semi-structured clinical interview. Half of the sample was
tested by the traditional paper and pencil version of BDI and the other half was
tested with an Egyptian computerized version of BDI developed by the author.
Bath groups were matched as regards sex, age, education, marital status,
occupation and degree of severity of depression. Reliability was calculated
through split-half technique with person correlation coefficient between the two
halves of each group. The results indicated that the computerized version has a
higher reliability degree than its traditional counterpart. The reliability of the
computerized version was differentially affected by sex, age, education, marital
status and occupation, being higher among females, younger in age, university

graduated, unmarried and jobless.

(Egypt.J. Psychiat., 1999, 22: 231 -238 ).

INTRODUCTION

Every science develops methods for
measuring and characterizing its phe-
nomena. In comparison with most fields
of medicine; psychiatry is at a disadvan-
tage tecause the clinical manifestations
of psychiatric disorders cannot be meas-
ured using physiological and biological
parameters, such as blood pressure or
bacteria in urine. As a result, the field
has resorted to the use of rating scales
(Marder, 1995). The rating scales are
valuable instruments that are designed
to translate and convert impressionistic
and descriptive clinical phenomena into
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objective and quantitative information.
(Tyrer et al., 1993). The information
conveyed by a rating scale can be used
to arrive at a diagnosis, to document the
clinical state of a person at a point in
time or to supplement the information
about a patient that is provided by a clin-
ical examination (Marder, 1995).

Hence, the importance of psychiatric
rating scales in clinical practice and re-
search has increased dramatically in re-
cent years (Versavel et al, 1997).

However, the administration and
scoring of the traditional paper and pen-
cil rating scales present a host of prob-
lems to clinicians and researchers due to
the human errors that may be encoun-
tered at any of these steps. And, that er-
rors may compromise the reliability of
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the obtained data and obstruct its valid
interpretation (Wysocki, 1990). Moreo-
ver, the time requirements associated
with administering, scoring and inter-
preting rating scales as perceived by cli-
nicians is relatively long, thence offer an
additional obstacle for their routine daily
use (Ball et al., 1994).

As a result of development, more ef-
ficient use of resources and the new
technologists and to overcome the previ-
ously mentioned pitfalls, many automat-
ed i.e. computer-based versions of rating
scales have been developed in the last
two decades (Neal, 1994).

Validation and reliability studies of
the newly developed automated rating
scales have been an area of interest in
psychiatric research along the present
decade (Agnew et al., 1991 - Drak et al,,
1995-Tien et al., 1996-Gonzalez et al.,
1997).

In Egypt, the mid 1990's witnessed
the appearance of few computerized ver-
sions of psychiatric rating scales. How-
ever, development and validation (stan-
dardization) of those (ests have gone
side-by-side. e.g. computerized version
of Taylor Manifest Anxiety scale (Owi-
da., 1995a) and a computerized version
of Beck Depression Inventory (Owida.,
1995b). Both versions were developed
by the present author. In both versions
test administrations, scoring and inter-
pretation of test results were automated.

Beck Depression Inventory (BDI) is
probably the most commonly used self-
rating scale for depression. A number of
studies have found that BDI correlates
reasonably well with both the Hamilton
Rating scale for Depression and globl
ratings by psychiatrists. In addition, the
scale is sensitive to change and so is use-
ful in clinical drug trials (Marder, 1995).
Also, the traditional paper and pencil
form is reliable, as it has been the sub-
ject of many studies concerning its relia-

232

bility and utilizing test-retest or split-
half methods (Peck & Dean, 1988). In
Egypt, reliability ranged between 0.77 to
0.91 (Gharied, 1990). To better under-
stand the relationship of the newly de-
veloped computerized rating scales to
their well known traditional counterpart,
the present study is designed.

The present study aimed to detect the
reliability of an Egyptian computerized
version of Beck Depression Inventory in
comparison with its traditional version
in an Egyptian sample.

SUBJECTS AND METHODS

a-Sample:

The sample of the present study con-
sisted of 268 patients representing all the
attendants to a private hospital in Cairo
and who met the following inclusion cri-
teria:

.Egyptian nationality.

.Age above 18 years old.

. Fulfilled the diagnostic criteria for
Depressive Episode in ICD-10 diagnos-
tic criteria for research (WHO, 1993).

.Hamilton Rating scale for Depres-
sion score above 18.

.Half of the sample were males and
the other half were females.

Half of the sample were tested by the
traditional paper and pencil version of
Beck Depression Inventory (BDI) and
are representing the paper and pencil
group and the other half were tested by
the computerized version of BDI and are
representing the computer group and
they were chosen alliteratively. (i.c. one
by one).

B-Method:

The current study was conducted
along one year interval starting from 2
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nd of July 1996 to 1st of July 1997. All
the patients of the study were subjected
to:

Semi-structured clinical psychiatric
interview guided by the diagnostic crite-
ria for research of ICD-10 (WHO,
1993}, with medical including neurolog-
ical examination.

.Hamilton Rating scale for Depres-
sion which is a clinician rated scale. The
scale is rated on the basis of the pa-
tient’s condition in the previous few
days. It contains 17 variables. The items
are not defined but detailed information
is given about scoring (Peck & Dean,
1988).

Half of the patients were subjected
to the traditional version of Beck De-
pression Inventory (BDI) and they rep-
resented the paper and pencil group. The
other half of the patients were subjected
to a portable computer (Note book com-
puter) loaded with necessary modifica-
tions to suite* Egyptian culture (Owida,
1996 b) these modifications did not af-
fect the validity of the test as it is based
on the original Egyptian version of BD]
previously tested for validity by Gharieb
(Gharieb, 1990).

Moreover, it matched the traditional
paper and pencil version and this half
represented the computer group.

Reliability was tested by split-half
method comparing the results of the two
halves of the test (i.e. odd/even items) in
each group of patients and calculating
the Person correlation coefficient be-
tween those two halves. Then the corre-
lation coefficient was corrected using
Spearman-Brown equation (Abu el Neil,
1984).

RESULTS
The study was carried out on 268 pa-
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tients. Half of them i.e. 134 are males
and the other half are females. Socio-
demographic variables are presented in
table (1) The mean age of the computer
group was 31.7 + 5.65 years, whiled the
mean age of the paper and pencil group
was 31.5 £ 6.08 year with no statistical
significance to the difference between
the two means. Most of the sample are
married, 64.9% of the computer group
and 61.9% of the paper and pencil
group. 55.2% of the computer group
and 56% of the paper and pencil group
are average educated (secondary school
graduates and its equivaients). Admin-
istrative works are representing the rela-
tively commonly met occupations in
both groups; 39.6% of the computer
group and 41.8% of the paper and pen-
cil group. There were no statistical sig-
nificance differences between the two
groups regarding the previously men-
tioned sociodemographic variables.

Table (2) shows the mean scores of
Beck depression Inventory (BDI) of the
two groups, which were 69.4+ 5.87 for
the computer group and 68.9+ 6.11 for
the paper and pencil group with no sta-
tistical significance to difference be-
tween the two mean scores. Table (3)
shows that reliability of the computer-
ized version of BDI was 0.883, which is
relatively better than the reliability of
the traditional paper and pencil version
of BDI (0.821) But both versions had a
very high statistical significance
(p<0.001).

Table (4) shows comparison be-
tween the reliability of the two versions
according to socio-demographic vari-
ables of the patients. Results showed
that the computerized version of BDI
had a better reliability among females
(0.932) than males (0.833) while the
traditional paper and pencil version of
BDI had better reliability among males
(0.834) than females (0.818). The
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Table 1
Socio-Demographic Characteristics of the Sample
Date Computer Paper and
group Pencil group
No % No %

Less than 20 10 7.5 14 10.4
20- 39 85 63.4 79 59.0
40 and more 39 29.1 41 30.6
Mean 317 31.5
Standard deviation %+ 5.65 +6.08
T.Test 0.28 P> 0.05

87 64.9 g:;! g; 9
Married 47 351 1
Un-married 0.51 P> 0.05
*C.R

22 16.4 27 20.
Below average 74 55.2 g; 56.0
Average 38 28.4 23
University and higher
x2 1.07 P> 0.05

56 .

Administrative ig ;2? 38 28.4
Technical 38 26.1 40 29.8
Jobles 1.21 P> 0.05

x2
. C. R. = Critical Ratio
* Number of each group = 134 patients.

Table 2
Comparison Between the Two Groups According to the Scores of
Beck Depression Inventory (degree of severity of depression)

Variables Computer group Paper and Pencil
group
No. of Patients 134 134
Mean scores 69.4 68.9
Standard Deviation ~ +5.87 16.11
T. Test 0.68
: >0.05
P
Table 3
Comparison Between the two Versions of BDI According to the
Reliability as Measured by the Split-Half Technique
Variables Computer group Reliability
version version
Reliability 0.883 0.821
P <0.001 <0.001
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Table 4
Comparison Between the Reliability of the Two Versions of BDI
According to Some Socio-Demographic Variables of the Patients

Variables Computer group Paper and pencil
group
No Reliability No Reliability
Males 67 0.833 67 0.824
Females 67 0.932 67 0.818
Less than 20 10 0.925 14 0.713
20-39 85 0.885 79 0.838
4() and More 39 0.859 41 0.629
Married 87 0.873 83 0.867
Un-married 47 0.908 51 0.712
Below average 22 0.868 27 0.661
Average 74 0.897 75 0.843
University and higher 38 0.961 32 0.692
Administrative 53 0.869 56 0.865
Technical 46 0.877 38 0.683
Jobless 35 0922 40 0.744
DISCUSSION

youngest in age i.e. less than 20 years
were doing better than the other age
groups with the computerized version
(0.925). While the middle ages i.e. 20-
39 vears were doing better (0.838) than
the other age groups with the traditional
paper and pencil version. The reliability
of the computerized version of BDI was
better among the un-married (0.908)
than among the married patients (0.873)
while the reverse occurred among the
second group using the traditional ver-
sion of BDI. Reliability of the computer-
ized version of BDI was clearly better
among university graduated patients
(0.961) than among patients with other
levels of education. Reliability of the
computerized version of BDI was better
among jobless patients in this sample
(0.922) than among other occupations.
While reliability of the traditional paper
and pencil version was better among pa-
ticnts who bhad administrative jobs
(0.865) than other occupations.
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To better understand the relationship
of the newly developed Egyptian com-
puterized version of BDI to its tradition-
ally administered counterpart, the
present study was done. The two groups
of the study i.c. the group of palients
who were tested by the computerized
version of BDI and the second group of
patients who were tested by the tradi-
tional paper and pencil version, were
well matched as regards: sex, age, mari-
tal status, educational level, occupation
and the degree of severity of depression.

The results indicated that the com-
puterized version was at least as reliable
as the traditionally-administered version
or better. This finding gave support 1o
Agnew et al study in 1991 who com-
pared a newly developed computerized
neurobehavioral tests to their examiner-
administered counterparts using a sam-
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ple of 183 subjects (Agnew et al, 1991).
Also, the results of the present study is
consistent with Stokes et al in 1991 who
found that the prototype version of auto-
mated (computerized) Mini-Mental Ex-
amination was more reliable than the tra-
ditional paper and pencil version (Stokes
et al, 1991). Also, the present results
went with the results of Neal et al (1994)
who did a comparative study between a
computer-administered version of Post
traumatic Stress Disorder Scale and its
clinician-administered version utilizing
a sample of 40 subjects and found that
the mean score difference between the
two versions testing the same subjects
was non-significant (Neal et al, 1994).
Also, the present results agreed with the
results of Tien et al in 1996 who com-
pared the performance between the stan-
dard manual version of the Wisconsin
card sorting test and the computerized
version in a group of 33 psychiatrically
ill subjects and concluded that the relia-
bility of the computerized version is bet-
ter than the reliability of its traditional
version. (Tien et al, 1996). Based upon
the results of the present study and the
literature, we can conclude that the relia-
bility of the computerized psychiatric
test is better than the reliability of its tra-
ditionally administered version, whatev-
er it is patient administered as the case
in the present study and in Stokes et al
study or clinician-administered as in Ag-
new et al and Neal et al studies and the
results may be explained on the basis of
the more reliable administration and ac-
curacy in data acquisition and scoring in
the computerized version.

Although the overall reliability was
high, the results were differentially af-
fected by sex, age, education, marital
status and occupation. The reliability of
the computerized version of BDI was
relatively higher among females, young-
er in age, university graduates, unmar-
ried and with the unemployed. Associa-
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tion of relatively higher reliability with
age and females agreed with Agnew et
al results (Agnew et al, 1991), but no
clues were found in the literature to sup-
port the rest of the present results. How-
ever, it seems that the other results i.e.
university graduated, unmarried and
jobless were all related to age, as the
younger in age were university graduat-
ed or still in the university level and be-
cause of the outgoing socio-economic
changes in the Egyptian society, most of
the younger age groups are still yunmar-
ried and jobless. Also, it seems that the
cornerstone of the present results was
education: the younger, more educated
took the opportunity to be accustomed
with computers since their early years
in schools, thanks to the policy of our
Ministry of Education and / or it seems
that usage of computer applications in
our daily routine still new and this re-
cent revolutionary trend goes with the
naturally rebellants who were sup-
pressed in the society i.e. the females,
jobless, university educated and young-
er in age.

In conclusion, the new computerized
version of BDI s at least as reliable as
the traditional paper and pencil version.
The advantages of the new test are that
it is easy to operate, time saving, results
are easy to be scored, analyzed, record-
ed and recalled with the least-if any-
human errors. In addition, because it
can be used with a computer which is
easy to transport (portable forms), this
version is suitable for use in all clinics
especially in areas where trained psy-
chologists are not available.

However, it is important to mention
that the results overall indicate that the
computerized version is not a substitute
for a human examiner (as it lacks obser-
vations of the process by which the sub-
ject responds to the test situation) rath-
er, the computer can function as a
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reliable partner, carrying out the me-
chanics of test presentation and scoring,
so freeing the examiner t0 more fully
support the subject in taking the test and
to ohbserve the non-quantitative aspects
of test performance.
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