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Abstract
Objectives: Quality of life has been currently recognized as a highly important outcome measure in the management of
dementia. This work aimed to examine the psychometric properties of an Arabic-translation of Quality of life-Alzheimer
Disease scale (QoL-AD) for patient and caregiver reports in Alexandria, Egypt.
Methods: A total of 100 patient-caregiver dyads who attended the psycho-geriatric out-patient clinic of El-Mammora
Mental Hospital in Alexandria participated in a cross sectional study. Tools included the Mini Mental State Examination
(MMSE), Katz Index for Activities of Daily Living (ADL), the Patient Health Questionnaire-9 (PHQ-9), and the QoL-AD.
Results: Both patients and caregivers reports showed satisfactory internal consistency (Cronbach’s alpha coefficient >
0.70). The correlation between patient and caregiver ratings was very good (Rho= 0.75, p≤ 0.001). All validity measures
used (PHQ-9, ADL) revealed good convergent validity of the Arabic version. The principal component factor analysis supported the construct validity of the scale.
Conclusion: The Arabic version of QoL-AD is a reliable and valid tool in people with dementia with a MMSE of 10 or
higher.
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Introduction
Dementia is currently recognized as a major public health challenge in both developed and developing countries attributed to
the increased ageing of populations [1].
In a meta-analysis study [2] to estimate the prevalence of dementia from 1980 to 2009, worldwide rates were 5%-7% for those
aged ≥ 60 years. In 2010, the number of people with dementia
was estimated to be 35.6 million worldwide, and this number is
expected to almost double every 20 years. Meanwhile, 58% of all
people with dementia lived in low or middle income countries,
and this percentage is expected to increase to 63% in 2030 and

71% in 2050 [2].
In Egypt, community based surveys on dementia reported prevalence rates that ranged from 1.4% to 21.95%. Dementia rates in
Egypt increases markedly with the older ages [3-5]. The mean
age-adjusted prevalence estimate in Egypt is 4.5% [1].
Health related quality of life is considered the main goal for health
promotion among elderly in general [6]. The increasing number
of elderly means that quality of life (QoL) among people with
dementia in the coming years will attract more attention. With no
cure to dementia, the main concern becomes how to maximize
QoL in people living with dementia [7, 8]. Moreover, several studies considered QoL as a highly important outcome measure in the
management of dementia [7, 9, 10].
Review of literature indicated that all reports on the QoL in people with dementia came from the work of Lawton in 1991 [8].
Lawton [11] stressed the multidimensionality of the QoL and
the need to assess it subjectively as well as objectively. Several instruments based on Lawton's model of QoL were designed to
measure QoL in dementia patients. They varied in content, type
of respondent, administration method, and targeted population
[12]. There is a continuing debate on the validity and meaningfulness of the self-report of quality of life by people with dementia
due to concerns about memory and other cognitive impairments
influence on the ‘accuracy’ of reporting [13-15]. Logsdon et al,
[16] included patient and proxy appraisal in their Quality of lifeAlzheimer Disease (QoL-AD) scale which assesses several QoL
domains: physical condition, mood, interpersonal relationships,
ability to participate in activities, and financial condition.
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To the best of our knowledge, the psychometric properties of an
Arabic version of QoL-AD have not yet been assessed in Arab
countries including Egypt. Thus, the current work aims to examine the reliability and validity of an Arabic-translation of QoLAD for patient and caregiver reports in Alexandria, Egypt.

Methods
A cross sectional study was conducted in the psycho-geriatric
out-patient clinic of El-Mammora Mental Hospital in Alexandria;
a hospital that is affiliated to the General Secretariat of Mental
Health in Egypt. It provides the tertiary level of mental health
services for people living in Alexandria Governorate and three
other governorates.
The study targeted dementia patients attending the psycho-geriatric clinic and their main caregivers during the period of the
study (6 month period during 2013). The clinic was visited during its working days (two days per week) to recruit the minimum
required sample size. A minimum of 90 patient-caregiver dyads
were required based on QoL-AD mean scores and standard deviations of both elders (31.58 ± 5.88) and their caregivers (27.08
± 5.85) [17], with a confidence level and a power of 95% for each,
and equal patients/caregivers sample size ratio. Total participants
were 100 patient-caregiver dyads.
Inclusion criteria included elders diagnosed with dementia by
the hospital psychiatrist; living in the community; both patient
and caregiver being able to complete the QoL-AD (patients with
MMSE less than 10 were excluded), and having one main caregiver accompanying the patient at the time of interview. Only
patients whose main caregivers were family members were included in the study for better reporting and for homogeneity of the
sample (2 paid caregivers were excluded).
Data Collection tools and techniques
Data were collected from both patients and caregivers through
an interview by a one trained psychologist. Basic data included
demographic and socio-economic variables. The following tools
were used:

The Arabic Version of the Mini Mental State Examination
(MMSE) [18]: It is a clinician administered test used to assess
different domains of cognitive functions with a total score of 30.
It tests the individual’s registration of new information, orientation, attention and calculation, recall, language, and construction
skills.

Katz Index for Activities of Daily Living (ADL) [19]: ADL

is used to assess functional status as a measurement of the elderly ability to perform activities of daily living independently.
The Index ranks adequacy of performance in the six functions of
"bathing, dressing, toileting, transferring, continence, and feeding". Each item receives either "Yes" or "No" for independence
on each of the six functions. Scoring is one for each "Yes" and
zero for each "No" response.

The Patient Health Questionnaire-9 (PHQ-9)-Arabic version [20]: PHQ is a self-report version of the PRIME-MD diag-

nostic instrument for common mental disorders [21]. The PHQ-9
is the depression module, which is based on the nine DSM-IV
criteria of depression [22]. The nine items are rated on a Likert-

scale from 0 to 3. It is commonly used to measure depression
and its severity in medical populations in clinical settings including
people with cognitive impairment and older adults [23]. PHQ-9
assesses depressive symptoms in the last two weeks by self-reporting or patient interview. An Arabic version was validated in an
Egyptian study and showed acceptability and good psychometric
properties [20].

The Quality of Life-Alzheimer’s Disease Scale (QoL-AD)
[16]: It is a brief measure of quality of life among people with

dementia that can be completed by either patient or caregiver or
both. Areas assessed in the scale include: physical health, energy,
mood, living situation, memory, family, marriage, friends, self as a
whole, ability to do chores around the house, ability to do things
for fun, money, and life quality as a whole. The scale consists of
13 items, each is rated on a four point scale, with 1 being poor and
4 being excellent. Total scoring is obtained by summing all items
and it ranges from 13 to 52. Evaluation is based on patient's or
caregiver's reports or both. The combined report is calculated by
multiplying patient's scores by 2, then adding caregiver's scores
and finally dividing the sum of both by three. This composite
score gives more weight to patients' reports than the caregivers'
since patients are the main target for evaluation by the scale. This
scale is best applied to patients with MMSE 10 or higher.
An Arabic-translated version of this questionnaire was developed, checked and confirmed through forward/backward translation. The acceptability and wording of the Arabic version were
tested in a pilot sample of 10 patients and caregivers. The final
Arabic version was then introduced to the study participants for
further validation.
Statistical Analysis
The Kolmogorov-Smirnov goodness-of-fit test was used to test
normality of the distribution.
Reliability of the scale was measured by testing item-total correlation as well as the correlation between scale items and the
general item-13 "Life as a whole" for both patient and caregiver
reports separately. Cronbach alpha coefficient was used to test
the internal consistency of patient and caregiver reports. Alpha
coefficient value from 0.7 to 0.9 is considered satisfactory. Agreement between patient-and caregiver-rated QoL was examined by
testing the correlation between patient and caregiver- reports for
items and total score.
Validity measures included convergent validity and factor analysis. Convergent validity was based on the correlation between the
patient, and caregiver reports with other three validity measures
that should be theoritically correlated with; including PHQ-9 for
depression, ADL for functional independence, and QoL-AD
(combined report-total).
Principal component factor analysis with varimax rotation was
conducted for both patient and caregiver reports. KMO and
Bartlett's test of sphericity were used to test for the appropriateness of factor analysis. Significant Bartlett’s test of sphericity
and KMO values greater than 0.5 indicated appropriateness. The
eigenvalue was greater than 1 [24].
All correlations were carried out using Spearman's Rho. For all
statistical analyses, P-values of 0.05 or less were considered significant.
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The Statistical Package for Social Sciences (SPSS, version 16;
SPSS Inc., Chicago, USA) was used for data analysis.
Ethical Considerations
The study was approved by the Ethics Committee at the High
Institute of Public Health (HIPH) – Alexandria University on the
basis of the Declaration of the Helsinki and from the General
Secretary of Mental Health Ethical Committee. Objectives of the
study were explained to participants and verbal consents were obtained from them thereafter.

Results
Characteristics of participants
Table 1 shows socio-demographic characteristics of the sample.
The age of dementia patients ranged from 51 to 84 years with a

mean of 67.61 ± 6.41 years. Females outnumbered males (56%),
32% were married and 67% were widowed, single, or divorced.
Nearly 70% were illiterates or could just read and write, while 6%
were university graduates. The majority of patients (92%) considered their income as adequate.
Concerning caregivers' characteristics, their age ranged from 16
to 72 years with a mean of 44.38 ± 10.59 years. Nearly half of
them (54%) were females and more than two thirds (69%) lived
with the patient in the same place. In contrast to patients' educational level, 76% of caregivers completed their basic education
or higher. Nearly two thirds (62%) of caregivers were spouses or
offspring.
Patients' scores on the MMSE ranged from 10 to 18 with a total
mean score of 11.86 ± 1.97. Total mean scores of both patients',
caregivers' and combined reports of QoL-AD were 26.67± 3.06,
25.83 ± 3.31, and 26.63 ± 2.65, respectively.

Table 1. Socio-demographic characteristics of participants.
Characteristics

(n=100)

Patients’ characteristics
Age (range)
Mean ± SD
Sex
Male
Female
Marital status
Single
Married
Widowed
Divorced
Education
Illiterate
Read & write
Basic education
Secondary education
University or higher
Total monthly income
Not adequate
Adequate

51 – 84 years
67.61 ± 6.41
44
56
28
32
33
7
49
20
18
7
6
8
92

Caregivers’ characteristics
Age (range)
Mean ± SD
Sex
Male
Female
Education
Illiterate
Read & write
Basic education
Secondary education
University or higher
Living with patient in the same place
Yes
No
Patient’s caregiver
Spouse or offspring
Relatives (brother - sister or others)

16-72 years
44.38 ± 10.59
46
54
12
12
42
25
9
69
31
62
38
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Reliability of the QoL-AD Arabic version
As shown in Table 2, item-total correlations ranged from 0.20
to 0.65 for patients, 0.22 to 0.86 for caregivers. All correlations
were statistically significant (p ≤ 0.05). When items correlated
with item-13, all of them showed significant correlations except
for "living situation" and "ability to do things for fun" in both patient and caregiver reports. Additional three items in the caregiver
report did not show statistically significant correlation with item13; "energy", "marriage", and "ability to do chores around the
house". The patient and caregiver reports of the Arabic version
showed good internal consistency (Cronbach’s alpha coefficient =
0.77, and 0.84, respectively).
The agreement between patient and caregiver reports as tested
by patient-caregiver report correlation revealed significant positive total correlation (Rho= 0.751, p ≤ 0.001). Five items of the
scale did not correlate significantly between patient and caregiver reports, namely; "living situation", "marriage", "ability to do
things for fun", "money", and "life as a whole". The statistically
significant correlation between items ranged from 0.17 to 0.50 (p
≤ 0.05).
Validity of the QoL-AD Arabic version
Convergent validity of the scale was assessed by testing the correlation between the patient and caregiver report with PHQ-9
for depression, ADL for functional independence, and QoL-AD
(combined report-total) (Table 3).
PHQ-9 showed moderate negative correlation with patient, and
caregiver report (Rho= -0.42, -0.51, respectively, p ≤ 0.001), while
ADL correlated positively with same reports (Rho= 0.45, 0.48, respectively, p ≤ 0.001). The combined report of QoL-AD showed
strong significant correlation with both patient and caregiver re-

ports (Rho= 0.90, 0.88 respectively, p ≤ 0.001). All validity measures used, revealed good convergent validity of QoL-AD Arabic
version. Table 2 shows also the principal component factor analysis of QoL-AD for patient and caregiver. The appropriateness
of factor analysis was confirmed by KMO and Bartlett's test of
sphericity. Patient's report explained 57.87% of the variance and
cargiver report explained 65.96% of it. For both patient and caregiver, four factors were extracted when eigenvalue was greater
than 1.
The four extracted factors were rotated by varimax method and
correlated with QoL-AD scale items. Loading of the items on rotated factors and variance explained by each factor are presented
in Table 4.
For the patient's report, factor 1 was loaded by three items that
best describe "physical and psychological health". Factor 2 included three items that reflect "interpersonal relationships" and one
item for "financial situation". Items loaded on factor 3 can be categorized as "overall assessment of self and life", and "participation in daily activities". The remaining three items loaded on factor 4 reflect three different themes; "surrounding environment",
"health", and "participation in daily activities". All items reflecting
the same theme were grouped together in patient's report, except
for three items. The "memory" item that loaded on factor 4 and
it fits best to factor 1 under theme of "physical and psychological
health"; and the two items reflecting participation in daily activities where they loaded on two different factors; 3 and 4.
Regarding caregiver's report, six items loaded on factor 1 and they
represent "physical and psychological health" by four items, "surrounding environment" by one item, and one item for "interpersonal relationships". The four items grouped in factor 2 describe
two themes; "interpersonal relationships" and "overall assessment
of self and life". Factor 3 represents the theme of "participation

Table 2. Reliability and validity measures for patient's and caregiver's reports of the Arabic Qol-AD.
Measures

Items correlationsa
1. Physical health
2. Energy
3. Mood
4. Living situation
5. Memory
6. Family
7. Marriage
8. Friends
9. Self as a whole
10. Ability to do chores around the house
11. Ability to do things for fun
12. Money
13. Life as a whole
Total correlationa
Cronbach’s alpha coefficient
a

Patient’s
report
Total
Item-13
0.529***
0.651***
0.650***
0.213*
0.561***
0.365***
0.207*
0.432***
0.387***
0.499***
0.360***
0.345***
0.401***
0.77

0.346***
0.284**
0.261**
0.123
0.304**
0.260**
0.333**
0.376***
0.397***
0.414***
0.188
0.307**

Caregiver’s
report
Total
Item-13
0.821***
0.868***
0.842***
0.486***
0.715***
0.569***
0.400***
0.385***
0.229*
0.467***
0.442***
0.349***
0.320***

0.209*
0.196
0.259**
0.021
0.306**
0.333***
0.162
0.499***
0.278**
0.135
0.16
0.366***

Patient-caregiver
report correlation

0.374***
0.504***
0.462***
0.092
0.406***
0.201*
0.135
0.175**
0.229*
0.228*
0.178
0.152
0.182
0.751***

0.84

Correlations are based on Spearman's Rho, * P is significant at 0.05, ** P is significant at 0.01, *** P is significant at 0.001
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Table 3. Correlation of validity measures with Arabic Qol-AD and factor analysis of the scale.
Measures
Patient’s report Caregiver’s report
Correlationsa with validity measures
-0.512***
PHQ-9
-0.424***
ADL
0.451***
0.480***
QoL-AD (combined report-total)
0.909***
0.888***
Principal component factor analysis
0.715
0.779
KMOb
Bartlett’s test of sphericity (P)
0.000
0.000
Total variance explained
57.87%
65.96 %
c
4
4
Number of factors extracted
***
P is significant at 0.001, a Spearman's Rho correlations, b Kaiser- Meyer-Olkin measure of sampling adequacy, c Eigenvalue > 1
Table 4. QoL-AD items loading on extracted factors after rotation by varimax method.
Factorsa

Factor 1

Factor 2

Factor 3
Factor 4

Patient’s report
Caregiver’s report
Item no. (correlation) Variance Item no. (correlation) Variance
1 (0.846)
2 (0.813)
1 (0.822)
3 (0.825)
2 (0.837)
16.37 %
26.10 %
4 (0.568)
3 (0.636)
5 (0.727)
6 (0.424)
7 (0.369)
6 (0.411)
8 (0.859)
7 (0.708)
16.80 %
15.38 %
9 (0.742)
8 (0.729)
13 (0.690)
12 (0.591)
9 (0.791)
10 (0.876)
10 (0.723)
14.22 %
14.50 %
11 (0.805)
13 (0.595)
4 (0.689)
5 (0.485)
11.90 %
12 (0.767)
8.56 %
11 (0.620)

in daily activities", while factor 4 shows the "financial situation".
For the caregiver's report, all items related to the same theme were
grouped together except the item of "family" which loaded on
factor 1 and it should be grouped with the other two items of
"interpersonal relationships" on factor 2.

This work adds to the several versions of QoL-AD that have
been validated in different languages worldwide [26-29], by examining the psychometric properties of an Arabic version of
QoL-AD. Reliability and validity of the Arabic version have been
established in this study.

Although themes of factors differed between patient and caregiver, however items related to each other were grouped together in
both reports.

Although the majority of patients were poorly educated, they
could rate their QoL reliably through interview, which indicates
the good understandability of the questions. This finding was
also supported by Yu et al [30] in their validation of the Chinese
version of QoL-AD. The current findings also support the application of QoL-AD to patients with MMSE of 10 or higher, a
finding that agrees with the original research [16].

Discussion
It was recognized that in addition to specific symptom treatment
of dementia, the main question in care becomes how to promote
well-being and maintain an optimal QoL for people with dementia [8, 25].
It is important to find a tool to assess QoL that is brief, easily
administered and the most important can incorporate both patient and caregiver ratings either separately or combined. All these
criteria apply to QoL-AD, which make it a very suitable tool to be
applied in monitoring QoL for people with dementia attending
the out-patient clinic.

The Arabic scale showed cohesive structure as shown by good internal consistency of patients' and caregivers' reports (Cronbach
alpha coefficient = 0.77, and 0.84, respectively) and by correlations of items with the total and with item-13. Reliability of the
caregiver's ratings was more satisfactory than the patient's selfratings as evidenced by the higher internal consistency and higher
item-total correlations.
In addition, high agreement between patients' and caregivers'
reports was found, except five items that did not correlate sig-
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nificantly between the two reports. This disagreement shows that
these items (living situation, marriage, ability to do things for fun,
money, and life as a whole) are reflecting more subjective than
objective measures for QoL.
In partial agreement with the original research [16], five items
also did not show significant correlation between patients and
caregivers, three were similar to current findings (living situation,
marriage, and ability to do things for fun), while the other two
(memory and ability to do chores around house) showed significant correlation in the current study. In another study to validate
the Chinese version of QoL-AD [30], caregivers reported three
items (physical health, living situation, and life as a whole) that
differed significantly from the patients. Two of these items were
consistent with the current findings. Among all items, "living situation" showed consistent disagreement among the three studies
which draws attention to revise or modify this item.
Many studies [7, 31-33] documented the association between depression and QoL among people with dementia and it was suggested as the most common predictor of quality of life in dementia as rated by patients or caregivers, among all settings, and
for different types of QoL measures. In addition, the correlation
between activities of daily living (ADL) and QoL among people with dementia and specifically with QoL-AD scores has been
documented in several studies [16, 25, 33].
These two constructs correlated significantly and as expected
with the patient and caregiver reports of QoL-AD, which therefore supports the construct validity of the Arabic version. Another evidence for convergent validity comes from the significant
positive correlation between the patients' or caregivers' reports
and the combined report of the QoL-AD Arabic version. The
caregiver ratings showed higher correlations with depression and
ADL than patients, while patients' reports correlated higher with
the combined report than did caregivers' ratings. This is expected
since the combined report gives more weight to patients' ratings
than caregivers'.
The construct validity of the Arabic scale was further supported
by findings from the factor analysis of patients' and caregivers'
reports. Four factors were obtained for both patients and caregivers that explained 57.87% and 65.96% of variance, respectively.
Items loading on rotated factors revealed six different themes for
both patients and caregivers. These themes are "physical and psychological health", "interpersonal relationships", "financial situation", "overall assessment of self and life", "participation in daily
activities", and "surrounding environment". These themes are
in consistency with those mentioned by Logsdon et al. (1999) in
their original research [16].
Current findings are partially consistent with those found by
Gómez-Gallego et al [29] in their validation of the Spanish version, through factor analysis for patients' ratings only and they
obtained 3 factors that explained 61.30% of the total variance.
These factors were interpreted as follows: health factor, social
relations and environment factor and functional capacity factor.
Although themes represented on each factor differed between patients and caregivers, items belonging to each theme were grouped
together in both reports. Moreover, items in the caregivers' reports fitted better on the four factors than in patients' reports,
where three items in patients' reports loaded on unrelated factors

compared to one item only in the caregivers' reports.
Limitations of the current study include unmatched socio-demographic characteristic between patients and caregivers such as differences in educational level which may be one factor that can
affect ratings by both of them. Also this study did not include
institutionalized patients or those in advanced stages.

Conclusion
The Arabic version of QoL-AD is proved to be a reliable and
valid tool to monitor quality of life among dementia patients
attending the out-patient clinic. Patients scoring at least 10 on
the MMSE can rate their QoL reliably. The caregivers' reports
showed better reliability and validity than patients' reports. So,
it is recommended to use the combined scores whenever possible in order not to miss patients' self-ratings. If not applicable,
caregivers' reports are more recommended for rating the QoL
among people with dementia using QoL-AD. Further research is
strongly needed to examine factors that may associate with differences in ratings between patients and caregivers. In addition, the
psychometric properties of this scale should be confirmed for
use among institutionalized patients and those in advanced stages.
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