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Abstract

Background: As dementia progresses in the course of life, one’s functions may be reduced regarding to fulfill the activities of daily
living. One of the most important factor to diagnose and determine the severity of dementia is to assess activities of daily living.
Objectives: one the most important factor in determining the severity of dementia in the area of activities of daily living is disability
assessment for dementia (DAD) scale, which is not available in Persian and there is no validity and reliability report for it in Iranian
community. Therefore, the aim of this study was to provide a Persian version of the valid and reliable DAD scale to assess functional
disability in patients with dementia of Alzheimer type within the scope of everyday living activities.
Patients and Methods: After the permission from the developer of the original scale, we translated the English version to Persian
according to the international quality of life assessment (IQOLA) approach. To review the clarity and the necessity of the items
translated, content validity index (CVI) and content validity ratio (CVR) methods were applied. Also, to assess the reliability of the
scale, test-retest and inter-rater reliability techniques were used. The internal consistency of the items was also measured using the
Cronbach’s alpha coefficient.
Results: Cronbach’s alpha coefficient was very good for the scale (Cronbach’s α = 0.78) and the inter-rater reliability and test-retest
reliability were excellent (intraclass correlation/ICC = 0.99, ICC = 0.99). The clarity and necessity of the translated items based on
the scores of CVI and CVR were also acceptable.
Conclusions: The Persian version of DAD, during the study, had a very good validity and reliability and can serve as a useful scale in
clinical assessment of functional disability in patients with Alzheimer’s in the area of activities of daily living.
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1. Background

Changes in ones’ cognitive function occur along with
aging. Some of these changes are abnormal that occur due
to some progressive diseases such as Alzheimer’s, which is
the most prevalent type of dementia (1-3).

In 2006, there were about 24.3 million patients with
dementia all over the world. It is estimated that every 7
seconds, one person suffers from dementia in the world.
According to the predictions, up to 2040, 81.1 million peo-
ple in the world will have been diagnosed with demen-
tia, and in 2050, there will have been a total of 115 million
Alzheimer’s patients. There is no precise statistics with re-
gard to the prevalence of Alzheimer’s in Iran; however, the
vast majority of Iran’s population are middle-aged people
at the moment. Given that the prevalence of dementia is
high among the elderly, the 20 million middle-aged people
who form about a third of the current population of the
country will form the aging population of the country in

the coming years. Accordingly, it is possible that the num-
ber of people with Alzheimer’s will increase in the future
(4-7). Alzheimer’s has some debilitating effects on one’s
ability to carry out activities of daily living. Most patients
need some help to do their basic activities such as dressing
in the advanced stages of Alzheimer’s, which consequently
increases the stress and worry of the patient’s caregiver (8-
12).

According to the recent research, occupational therapy
interventions in people with Alzheimer’s are effective in
the improvement of their quality of life as well as an in-
crease in their participation (13-16). There are several as-
sessment scales that could be used to assess Alzheimer’s
patients (17, 18). The major focus of some of these tools is
on the basic activities of daily living (BADL), such as assess-
ment of motor and process skills (AMPS) (19), Barthel index
(20, 21), and functional independence measure (FIM) (22).
Some of the measures used, mainly focus on instrumen-
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tal activities of daily living (IADL) like the Lawton instru-
mental activities of daily living scale whose Persian version
was assessed in terms of validity and reliability in Iran in
2013 by Hasani Mehrban and colleagues and Graf (23, 24).
Another example of the scale used to assess IADL is (KELS)
whose Persian version was assessed in terms of validity and
reliability in Iran in 2010 by Kazazi and colleagues (25, 26).

2. Objectives

The presence of a tool that can evaluate both ADL and
IADL areas will be very helpful for occupational thera-
pists. Among these tools, disability assessment for demen-
tia (DAD) can be pointed out (27). The scale is based on
the health model defined by the world health organiza-
tion (WHO) and that occupational therapy has a lot in com-
mon with this model. In addition, ADL, IADL, and cogni-
tion are all assessed in this scale so that it examines each
of the items in terms of initiation, planning and organiza-
tion, and effective implementation (27, 28). The disability
assessment for dementia scale has so far been translated
into several languages. One of the features that the origi-
nal version and the validated and reliable versions in other
languages have proven is that the scale has no biases to-
wards gender, education and age (29-34). Due to the advan-
tages listed and lack of validated and reliable versions in
Persian language in terms of everyday living activities, the
presence of a Persian scale that can assess both scopes of
ADL and IADL will be helpful in the treatment and rehabili-
tation of patients with Alzheimer’s. The primary objective
of the present study was to prepare a Farsi version of DAD
as well as to determine its validity and reliability.

3. Patients and Methods

The type of the study is nonexperimental that seeks to
methodologically evaluate research instruments. In this
study, the validity and reliability of Persian version of the
DAD scale were investigated. The methodology was ap-
proved by the ethics committee of Iran University of Medi-
cal Sciences; and with the cooperation of Alzheimer’s Asso-
ciation, letters of agreement were taken from the Univer-
sity and the center. Written consent on the caregivers’ sat-
isfaction to participate in the study was also required.

3.1. Sampling

The sampling was done using the nonprobability
convenient sampling technique by referring to Iranian
Alzheimer’s association. The diagnosis by the doctor based
on the DSM-V (diagnostic and statistical manual of mental
disorders, fifth edition) criteria for developing Alzheimer’s

was required. One hundred and twelve patients who were
diagnosed with Alzheimer’s disease and were in the age
range of 60 and above were selected with regard to the in-
clusion and exclusion criteria for the study. Inclusion cri-
teria were as follows: 1, notwithstanding the intervention
in ADL and IADL performance other than Alzheimer’s dis-
ease, such as hip fracture or other bone disorders, visual
defects, and skeletal diseases; 2, cooperation of patient’s
caregivers; and 3, awareness of the caregiver on the condi-
tions and problems of the patient. Patients were evaluated
in terms of the cognitive level. In so doing, mini-mental
state examination (MMSE) was used, which is a tool to as-
sess cognitive levels. The maximum score on this scale is
30 and the score of 23 and below indicate cognitive pathol-
ogy (35, 36). To determine the severity of the condition, the
functional assessment staging test (FAST) was used, which
is a functional scale to determine the severity of dementia
and consists of seven steps: 1, normal adult; 2, older nor-
mal adult; 3, early dementia; 4, mild dementia; 5, medium
dementia; and 7, severe dementia (37). The DAD scale was
filled in with the help of the patient’s caregiver. Caregiver
is considered as the one who is with the patient on most
days and has accurate information about the performance
and the inability of the patient.

3.2. The scale

The disability assessment for dementia scale includes
10 areas and 40-items in which 17 items are related to BADL,
and 23 items are related to IADL. The scale examines the pa-
tient’s performance over the past two weeks. So that after
giving the required notification to the caregiver, the ability
of the patient with regard to each of the 40 items is deter-
mined through an interview with the caregiver. The care-
giver’s answers to each of these items include: Yes = 1 point,
no = 2 points and, not applicable that has no point. Ulti-
mately, by eliminating not applicable items, other points
which are in the range of 0 - 100, are collected and the cor-
responding points are expressed in terms of a fraction of a
percent. The higher the patient’s performance, the better
percentage the patient will take. Given that executive func-
tioning consists of those cognitive skills which include ini-
tiation, planning, and the effective performance of activi-
ties, using DAD, the rate of damage in terms of executive
functioning are more accurately characterized. This scale
is quite advantageous in terms of time so that a maximum
of 15 minutes are needed for health care workers to exam-
ine the patients. The 6-item version of the scale can be used
to diagnose early Alzheimer’s (8, 27, 38-41).

3.3. Translation Procedure

In order to translate the DAD scale into Persian, the
IQOLA method was used (42). The method is based on for-
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ward and backward translation and review of the transla-
tion by the experts. For forward translation, the original
English version was translated into Farsi by two translators
fluent in Farsi. Then a group of experts gave their opinions
about the quality of translations and after summing up the
opinions, two translators who were fluent in both English
and Farsi, translated the original scale into Farsi. The parts
that did correspond with English version were changed af-
ter they were discussed with the experts.

To determine content validity, the scale was given to a
few occupational therapists to specify the appropriateness
of the translated items in terms of the necessity and clarity.
The method used to determine the necessity of the items
was CVR and to define the clarity of the items, CVI were
used (43-45).

To evaluate the test-retest and inter-rater reliability,
intra-class correlation coefficient (ICC) was used. Inter-
nal consistency of the items was investigated using Cron-
bach’s alpha coefficient. In order to analyze all the data, the
SPSS software version 16 was used. In all the tests, P value
less than 0.05 was considered as a statistically significant
value.

4. Results

In this study, 112 patients with Alzheimer’s demen-
tia were studied in which 62 patients (55.4%) were male.
Twenty-six cases (23.2%) had the disease for less than one
year, 33 cases (29.5%) suffered from the disease for one to
three years and 53 patients (47.3%) had the disease for over
three years (47.3%) (Table 1).

Table 1. Demographic Characteristics of the AD Samples (n = 112)

Variables Number Frequency

Sex

Female 50 44.6

Male 62 55.4

Marital status

Married 64 57.1

Single 3 2.7

Widow 45 40.2

Duration of illness

Less than a year 26 23.2

One to three years 33 29.5

More than three years 53 47.3

The age range of the study sample was 60 - 92 years old
with the mean age and standard deviation (mean age ±

SD) of 77.04 ± 6.24. The minimum DAD score was equal to
0 and the highest score was 97.5. Also, based on the DAD
scale, the mean of activities of daily living of the partici-
pants was 44.27 (Table 2).

Table 2. Descriptive Statistics of Disability Assessment for Dementia (DAD), Mini-
Mental State Examination (MMSE) and Functional Assessment Staging Test (FAST)

Range Mean (SD)

DAD 0 - 97.50 44.27 (30.96)

MMSE 0 - 29.00 9.28 (10.41)

FAST 1.00 - 75.00 45.08 (31.76)

According to the FAST scale, the minimum severity of
dementia was 1 and maximum was 75 (e7) with the mean of
45.08 and standard deviation of 31.76. Based on the MMSE,
in terms of the cognitive skills, the minimum score was 0
and the maximum score was 29 with the mean of 9.28 and
standard deviation of 10.41 (Table 2).

4.1. Content Validity

The content validity of the items was determined by 8
experts in terms of the clarity and necessity of the items
translated. The necessity of the item was measured using
a scale of three degrees (necessary, useful, not necessary).
Clarity of the items was measured by a 4-point scale (com-
pletely clear, and clear but in need of revision, the need
to review, and not clear). If the number of the experts is
8, the minimum acceptable score for the CVR will be 0.75.
The minimum acceptable score for CVI in all circumstances
will be equal to 0.79 (43-48). According to our calculations,
the necessity of the translated items is, in all aspects, over
0.75 and the clarity of the translated items is higher than
0.79 in all domains.

4.2. Reliability

For test-retest reliability, ICC was used. The correlation
of the items in test-retest was very high (0.99), and that
the coefficients obtained were statistically significant (P <
0.001) (Table 3).

The reliability of the test items is desirable. It should
be noted that the number of participants in the retest was
78 people. Like test-retest reliability, for inter-rater reliabil-
ity, ICC was run. The total correlation between the first and
second raters was very high (ICC = 0.99, P < 0.001), which
indicates that the reliability of the test is very good (Table
3).
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Table 3. Reliability of Test-Retest and Inter-Rater Using the Intraclass Correlation Coefficient (n = 112)

DAD items First Time, First Examiner Second Time, Second Examiner Intraclass Correlation Coefficient

Range M SD SEM Range M SD SEM P Value ICC Upper Limit Lower Limit

Test-retest reliability 0 - 97.5 41.76 30.48 3.04 0 - 95 40.11 29.98 2.99 < 0.001 0.99 0.99 0.99

Inter-rater reliability 0 - 97.5 44.37 30.96 3.09 0 - 97.5 43.41 31.15 3.11 < 0.001 0.99 0.99 0.99

4.3. Internal Consistency

To assess the internal consistency of the items in Per-
sian version scale, Cronbach’s alpha coefficient was used
to assess disability in dementia. In general, the internal
consistency of the items was at a good level and the Cron-
bach’s alpha coefficient for 10 items was 0.78. The correla-
tion between test items was variable from -0.22 to 0.82. The
minimum correlation was between calling and food prepa-
ration, whereas the highest correlation was obtained be-
tween dressing and hygiene (Tables 4 and 5).

5. Discussion

This is the first time to translate in Farsi and validate
the DAD scale in the Alzheimer society of Iran. The results
of this study are similar to other studies but this attempt
included patients with a wide range of disease severity (27,
29, 31, 32, 34)

5.1. Content Validity

One of the main features of a test is its desired content
validity, the first step toward which is analyzing validity of
its content. It required to logic analysis of test content for
determining content validity of the DAD scale, which was
translated into Persian. For having a logic analysis, also, it
was required to have individual and mental judgment of
related expertise. Therefore, the test questions were pro-
vided for them and it is asked to determine how they mea-
sure test questions of the given characteristic regarding
to necessity and clarity. It should be noted that validity is
about suitability, meaningfulness and effectiveness of spe-
cial deductions resulted from scale scores (48, 49). Since
in this study we just translated DAD scale and did not ma-
nipulate its items, our purpose to determine scale content
validity is determining its translated items necessity and
clarity. Getting high scores in necessity and clarity, these
items have been proved to be valid.

After gathering and analyzing scores of CVI and CVR,
and assuring that the necessity score of all items are above
75% and the clarity score of all items are above 79%, it was
concluded that the content validity of the DAD scale which
was translated into Persian is desirable.

In Chinese version of disability assessment for demen-
tia (CDAD), life style and cultural issues of Chinese elders

were considered for determining scale content validity.
Most elders in this country are illiterate, so items related to
education like correspondence and "telephoning" omitted
or some corrections are made. Some habits like preparing
shopping list, leisure and housework, also changed accord-
ing to the individual lifestyle and culture (32).

5.2. Reliability

If a scale has a suitable repeatability (reliability), it
would mean that it can be used in clinical research since
it provides an appropriate confidence coefficient in the
course of patient assessment (50). To measure the reliabil-
ity of the results, the DAD scale was filled during two weeks
and through interviews with caregivers. This two-week du-
ration was necessary according to the scale guideline. It
seems that this duration is a good time for decreasing the
effect of memory. It is also unlikely that physical and cogni-
tive abilities of the person take significant changes during
this time for performing task related to ADL and IADL. Most
participants in this research were patients who referred to
the rehabilitation section of Alzheimer’s association. So,
both in test stage and retest stage, caregivers of these pa-
tients were easy available. However, in the case of a patient
who does not refer to the rehabilitation section, and the
lack of presence of some caregivers in the retest stage, the
sample test decreased to 78 patients. However, as previous
studies, validity was desirable and ICC was equal to 99% (Ta-
ble 3). Among testers, what is important about reliability is
analyzing the amount of results correlation of tests which
have been administrated by different testers on the given
scale. In the current study, the correlation among testers is
equal to 99%, so that reliability is in a desired situation (Ta-
ble 3). It should be noted that distance between assessment
of the first tester and second tester was very short, which
can be effective in increasing reliability among testers. The
reason of this shortness of distance was time limitation.
Also, testers attending association for assessing patients
were on an equal ability level which can be effective for re-
liability.

It can be generally concluded that in the reliable and
valid version of Persian translated disability assessment
scale for dementia, reliability among testers is significant
and desirable. The current study identified a very high cor-
relation in both test-retest reliability and inter-rater reli-
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Table 4. Internal Consistency (Correlation Between Test Items and Total Scores in the First Examination) (n = 112)

DAD Domains Scale Mean if Item Deleted Scale Variance if Item
Deleted

Corrected Item-Total
Correlation

Cronbach’s Alpha if Item
Deleted

Dressing 5.31 7.04 0.73 0.74

Continence 5.15 7.07 0.67 0.74

Eating 5.01 7.79 0.58 0.76

Meal Preparation 4.49 8.10 0.01 0.86

Telephoning 5.31 7.17 0.55 0.75

Going on an outing 5.51 7.06 0.58 0.75

Finance and
Correspondence

5.32 6.74 0.42 0.78

Medications 5.67 7.78 0.48 0.77

Leisure and Housework 5.34 7.78 0.56 0.76

Hygiene 5.25 6.95 0.75 0.73

Table 5. The Correlation Between Disability Assessment for Dementia Items in the First Test (n=12)

DAD Hygiene Dressing Continence Eating Meal Preparation Telephoning Going on an Outing Finance and
Correspondence

Medications Leisure and
Housework

Hygiene 1

Dressing 0.82 1

Continence 0.74 0.66 1

Eating 0.55 0.57 0.60 1

Meal preparation 0.08 -0.01 0.21 0.21 1

Telephoning 0.54 0.58 0.44 0.43 -0.22 1

Going on an outing 0.49 0.46 0.42 0.30 0.04 0.39 1

Finance And
correspondence

0.33 0.37 0.18 0.18 -0.06 0.53 0.46 1

Medications 0.41 0.43 0.31 0.27 -0.00 0.36 0.50 0.35 1

Leisure and
housework

0.57 0.62 0.46 0.37 -0.00 0.46 0.39 0.32 0.29 1

ability which indicates that it is strongly replicable, as in
other versions of the DAD scale (27, 29, 32-34)

5.3. Internal Consistency

The main issue related to the Cronbach’s alpha coeffi-
cient is that by the elimination of the fifth question (pro-
viding food), Cronbach’s alpha changes from 0.78 to 0.86
(Table 4). Much of this change pertains to the fact that most
of the patients participated in the study were men who
had not any cooking activities even before the disease. The
correlation between the test items was variable from -0.22
to 0.82 (Table 5). The lowest correlation was between the
calling and food preparation; while the highest correlation
was found between dressing and hygiene. A correlation be-
tween test questions is variable. Regarding that the DAD
scale extensively assesses individual performance in basic
and instrumental activities, this variable correlation is not
unlikely.

In other studies, the lowest Cronbach’s alpha coeffi-
cient belonged to the Brazilian version of the scale, which
is equal to 0.77 (29). Also, the highest Cronbach’s alpha co-
efficient belonged to the Italian version of the scale, which
is equal to 0.92 (31). In the original study carried out by
the developer of the scale, the Cronbach’s alpha coefficient
had been obtained as 0.96 (27). With the exception of the
item food preparation, based on the analysis carried out,
like previous studies, the score obtained from DAD has no
significant relationship with gender, education, and age.
Moreover, one of the criteria of an ideal scale is the loss of
orientation with respect to gender (27, 29, 31-34)

5.4. Limitations of the Study
Given the two-week period for the consideration of the

patients’ functioning in the process of the scale, the coop-
eration of the caregivers reduced which was one of the lim-
itations of our study. A large number of clients had ortho-
pedic and interfering problems with the study; therefore,
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they were excluded from the study. Most of the visitors to
the community were in the severe stage of the disease.

5.5. Conclusion

One of the most effective ways to measure the degra-
dation and impact of therapy sessions in the patients with
Alzheimer’s disease is the assessment of activities of daily
living as well as the functional ability of the patients. The
DAD scale is a measure of functional ability in activities of
daily living of people in a more detailed and accurate way
based on the initiation, planning and organization, and ef-
fective implementation. Given the lack of validated and re-
liable Persian scale, a particularly complete scale like DAD
in ADL and IADL, the results of this study suggest that the
Persian version of DAD can be used as a reliable and valid
tool in Iranian context. Acknowledgments
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