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Introduction: Alzheimer Disease (AD) is a neurological disorder associated with the 
progressive damage of memory and problems in communication and language skills. The 
examination of language in AD was less studied; therefore, this research aimed to compare 
linguistic characteristics between AD patients and their healthy counterparts.

Materials and Methods: A total of 32 patients with AD (16 women and 16 men) with an 
Mean±SD age of 77±7.41 years, and their healthy peers (19 women and 13 men) with an 
Mean±SD age of 81.34±6.04 years participated in this study. Both groups were evaluated 
with the Persian bedside version of western aphasia battery. The results were assessed by the 
Independent t test. The significance level was set at less than 0.05.

Results: The mean scores of each test and the general criterion for the adversity quotient index 
were significant between the two groups (P<0.001). The highest difference was in continuous 
and naming indices, and the least difference was seen in the repeat index.

Conclusion: The AD considerably affects all oral language skills; therefore, patients are 
significantly weaker than healthy individuals.
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1. Introduction

he progressive loss of cognitive function, 
often associated with age, is called de-
mentia [1], which manifests with a series 
of symptoms. Patients suffer from impair-
ment in cognitive functions (especially 

memory) and linguistic, psychological, and psychiatric 

problems [2], and thus disruptions in daily activities and 
quality of life [3-5].

The most common form of dementia is Alzheimer dis-
ease (AD) [1]. This progressive neurological disorder 
leads to extensive atrophy of the gray and white mat-
ter of the cerebral cortex, due to precipitation and in-
tracellular accumulation of beta-amyloid [6]. Serotonin 
secretion also decreases significantly in this disease 
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[7]. AD consists of three main phases. Its initial (mild) 
phase is identified with the short-term and middle-term 
memory loss with different durations. Additionally, flu-
ent speech and word-finding problems and symptoms 
such as depression and anxiety are often observed [8]. 
The middle phase (medium) is more severe and longer 
duration (2-10 years) than in the other two phases. In this 
phase, patients lose their memory and speech skills and 
communication, like the ability to answer questions and 
express thoughts. Also, their ability to do mathematics, 
read, and write is getting worse [9]. In the final phase (se-
vere), the damage extends to the frontal lobe. As a result, 
skills such as eating, walking, and recognizing familiar 
individuals get damaged [8, 10]. So it is difficult to com-
municate, and abilities of judgment, logical thinking, 
and social skills are lost. The duration of this phase is 
1-3 years and eventually leads to death. 

Clinical diagnosis of AD follows a logical sequence 
that includes receiving a biography of a well-informed 
person, assessing mental status using a valid cogni-
tive function test, and physical examination of vascular 
and neurological symptoms. One of the useful diagnos-
tic tools is the standardized linguistic test, such as the 
Persian bedside version of western aphasia battery (P-
WAB-1) [11].

Unfortunately, AD has no definitive treatment, and its 
incidence doubles every five years after 65 years so that 
40% to 50% of the elderly over 85 years are affected by 
AD [12]. It is anticipated that by 2030, 30 million people 
in the world will have AD [9], and in 2018, the cost of 
treatment was $ 1 trillion [13]. In Iran, 10% of individu-
als would be above 65 years old by 2035 [14]. Since 
elderly population is growing rapidly, the prevalence of 
AD in Iranian people over 60 years old is estimated as 
2.3% [15]. Therefore, further research in this area seems 
necessary due to the growing rate of the elderly popula-
tion, lack of definitive AD treatment, and negative con-
sequences of the disease on the quality of life, including 
physical, psychological, linguistic, societal, and eco-
nomic aspects [5, 16, 17]. 

Linguistic features are essential areas that have less 
been noted among AD patients in Iran. Accordingly, this 
study was performed to evaluate the language skills of 
Iranian patients with P-WAB-1. It is hoped that with the 
publication of our results and, consequently, an increase 
in the knowledge of specialists and patients’ relatives, a 
step is taken towards maintaining health and timely de-
livery of the necessary services for these patients. This 
research aimed to compare linguistic characteristics be-
tween patients and their healthy counterparts.

2. Materials and Methods

Study design

This research was a descriptive-analytical, cross-sec-
tional, and non-interventional study. 

Study participants

The final size of the sample was calculated as 32 by 
considering the amount of first and second type er-
ror tolerated (in total and in each research group plus 
the probable duration to reach it), according to a simi-
lar study [18], and the mean value formula (SD=9.51, 
Mean=37.78, and accuracy=0.4):

(z( 1-a
2

))2×SD2

a×Mean

Study materials

Accordingly, 32 patients with the diagnosis of AD were 
randomly selected from the patients visited in hospitals 
and elderly care centers of Mashhad City, Iran. A consent 
form was obtained from all patients, and their language 
skills were assessed by using the P-WAB-1. Besides, 32 
healthy individuals who matched the age, gender, and 
educational status of our test group were selected.

The inclusion criteria for the AD patients, regardless 
of time constraints and ethical considerations, were di-
agnosis of AD by a psychiatrist or neurologist, age over 
40 years, lack of associated problems such as progres-
sive diseases or other neuropsychological disorders like 
depression, no history of communicative and linguistic 
problems, and no history of drug use or care. The neu-
rologist determined the AD phase, too. For the control 
group, the inclusion criteria included matched peers in 
terms of age, gender, and academic background, with 
no history of neurological and psychiatric illnesses or 
drug use. However, the exclusion criteria were the ab-
sence of the patient’s collaboration, recurrence of the 
disease to the degree that prevented the continuation 
of cooperation, and also other complications and as-
sociated illnesses (e.g., anger, lack of communication, 
severe depression).

Study procedure 

First, we described the study procedure for all par-
ticipants, followed by receiving written consent forms. 
Individual sampling was carried out in a quiet envi-
ronment with sufficient light. The test lasted about 40 
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minutes for each participant, containing 5 minutes for 
resting the patient.

Among the clinical trials for language assessment, 
Western Aphasia Battery (WAB) is the only test that 
evaluates three quantitative linguistic-cognitive mea-
sures included Aphasia Quotient (AQ), Language Quo-
tient (LQ) and Cortical Quotient (CQ). The AQ indicates 
severity of aphasia. The LQ is combination of oral and 
written language scores. Finally, the CQ includes op-
tional nonverbal tests, apraxia, and written language [4]. 

The Persian version of WAB tests, the P-WAB-1 was 
used in the current study. The validity and reliability of 
this test were assessed by Neilipour et al. [11]. P-WAB-1 
includes a guide for the implementation of the test, a pa-
tient’s clinical questionnaire, a clinical version of the 
test, a visual illustration of the bird nest, and a guide for 
the evaluation of speech quality and psychology. The 
test questionnaire section contains all questions the ex-
aminer should ask the patient. 

The test included six exams of the spontaneous speech 
content, fluency of spontaneous speech fluency, com-
prehension of episodes of instruction, auditory com-
prehension, repetition, and naming. The total score for 
each exam was 10. After performing the test in a relaxed 
atmosphere, the scores for each part were collected, 
and the grades of each person were calculated for each 
test. Finally, the sum of the exams was divided by 6 and 
multiplied by 10. The obtained number was the severity 
measure or the patient’s AQ.

SPSS v. 19 was used for data analysis. The Kol-
mogorov-Smirnov test was applied to determine the 
normal distribution of data. Descriptive statistics in-
cluded calculating mean, standard deviation, minimum, 
and maximum of the variables. The inferential statistics 
included calculating the significant difference between 
the mean of variables between the patient group and the 
control group by the Independent t test. The significance 
level was considered as less than 0.05.

3. Results

As presented in Table 1, the proficiency index and its 
general criterion in AD patients were higher than those 
in the healthy individuals, and these differences were 
significant in all tests (P<0.001). The benchmark stan-
dard for a continuous speech section was an indicator of 
20 units. If the standard value of indicators is 10, the av-
erage score of patients with AD in the continuous speech 
test (the index of 4.02) is significantly more than the oth-

ers. Besides, the section of repetition showed the lowest 
percentage of frequency.

4. Discussion

Our obtained results indicated a significant difference 
between patients with AD and healthy individuals in 
the AQ. The patients were weak in all of its subtests as 
well as the overall score than the healthy group. Simi-
lar to our findings, Roostaiyian and Golbaz found that 
specific aspects of language and speech abilities were 
disturbed in AD patients compared with the healthy 
subjects [19, 20]. The results of another study are con-
sistent with our findings regarding the difference in the 
score of continuous speech. Ripich et al. argued that 
AD patients do not correctly use coherence and con-
nectivity in spontaneous speech because their spoken 
features include very low speech speeds, and they use 
simple and short sentences [21]. Besides, Jeff et al. in-
dicated that caregivers of the elderly with AD used spe-
cific strategies for effective communication with their 
patients, such as using simple sentences. In contrast, 
other strategies, such as slow-talking, do not improve 
the process of communication [22].

In the context of speech comprehension, Grossman et 
al. concluded that AD patients had serious disturbances 
in understanding the meaning of names and verbs. This 
finding agrees with our results with similar data [23]. 
Moreover, comparing AD patients with healthy people 
using neuropsychological tests indicated that patients 
were a major contributor to semantic systems and that 
the type of effective guidance in achieving them were 
semantic cues [22].

Repeating, as an oral language measure, requires prop-
er function of memory because information must first 
be stored in memory and then be spoken. Our findings 
indicated that AD patients suffered when using longer 
sentences containing more complex words and had a 
weaker performance. In line with the current results, in-
vestigating the mechanisms of attention, decision, and 
memory in AD patients suggested that they have weaker 
performance than healthy older adults [24]. 

Mehri et al. examined the naming ability of patients 
with psychotic anxiety and AD by using a language test 
and reported serious damage in the AD semantic system 
[18]. The current results confirmed the above report. In 
general, AD patients were significantly weaker in all 
oral language indices. In the continuous speech, exam-
ining the skill of defining a subject or an image indicated 
that these patients were weak, and a considerable differ-
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ence with healthy participants was observed regarding 
this area. 

Another skill that this item examines is the psychologi-
cal and speech speed, which was far from expected due 
to weak language skills as well as poor speech organ 
movement. Other items with a considerable difference 
were the verbal skills, such as naming objects, verbal 
fluency, sentence completion, and single-word response. 
These skills require searching for the word in memory 
in the shortest possible time and making it into speech. 
AD patients had difficulty in these items due to memory 
weakness and disorientation of the categories. 

According to our data, AD had the least damage on the 
skill of repetition, probably because this skill requires 
less processing in language items, and there is no need 
for a person to find out the words and express their mem-
ory. However, sentences became more complex in AD 
patients, and their main problem was with the long and 
complex sentences.

AD is characterized by progressive deficits in several 
cognitive domains, including language. Language im-
pairment in AD primarily occurs because of a decline 
in semantic and pragmatic levels of language processing 
[25].

Based on a review of Steven et al., language impair-
ment in AD primarily results from a decline in semantic 
and pragmatic levels of language processing. Semantic 
processing involves language content, such as words and 
their meaning, and the associated impairments include 
difficulties with word-finding, naming, and word com-
prehension, as well as semantic paraphasia (choosing 
incorrect words), empty speech (using ambiguous refer-
ents), inventing words, and loss of verbal fluency. Prag-
matic processing goes beyond words and their meaning 
and concerns language adaptation to the social situation 
[26]. 

Examples of pragmatic problems are speaking too 
much at inappropriate times, talking too loudly, repeat-
ing ideas, and deviating from the topic. Deficits in prag-

Table 1. Results of AQ index of AD patients and their counterparts and its significance

Sections

Mean±SD

PLow (High)

AD HG AD HG

Spontaneous speech

Content 4.75±2.25 10±0 3.93±5.56 0±10

0.000*Fluency 3.35±2.14) 10±0 2.58±4.13 0±10

Total 8.04±4.03 19.96±0.17 6.59±9.5 19.9±20.03

Auditory comprehen-
sion

Question±yes, no) 49±8.38 60±0 45.97±52.02 0±60

0.000*
Words 44.46±7.28 60±0 41.84±47.9 0±60

Episodes of instruc-
tion 46.25±17 79.5±0.87 40.11±52.38 79.18±79.81

Total 7.06±1.03 9.97±0.04 6.59±7.53 9.95±9.99

Naming

Objects 43.87±11.9 60±0 39.55±48.19 0±60

0.000*

Verbal fluency 7.12±5.32 19.96±0.17 5.17±9.07 19.90±20.32

Sentences completing 7±2.09 10±0 6.24±7.75 0±10

Responding with one 
word 7.46±2.06 10±0 6.72±8.21 0±10

Total 6.56±1.55 10±0 6.06±7.12 0±10

Repeat 7.38±1.55 10±0 6.82±7.94 0±10 0.000*

AQ 58±11.1 99.88±0.39 53.99±62.01 99.7±100.02 0.000*

AD: Alzheimer Disease; HG: Healthy Group; AQ: Adversity Quotient.
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matic processing may also be influenced by other AD 
symptoms, such as impairments in memory and con-
centration, and disinhibition. However, it is thought that 
semantics and pragmatics are interdependent such that 
semantic deficits in word-finding and naming may con-
tribute to pragmatic problems in maintaining the topic of 
conversation or may overwhelm the cognitive ability of 
the patient, resulting in shouting or use of profanity [21].

Although subtle language deficits are detected in the 
early stages of AD, the mechanics of speech (i.e., pho-
nological and syntactic performance) appear to be well 
preserved, and at least some of the perceived deficits 
result from dysfunction in nonlinguistic domains such 
as attention and executive control. In the early stages 
of AD, language impairment involves lexical retrieval 
problems, loss of verbal fluency, and breakdown in the 
comprehension of higher-order written and spoken lan-
guages. In the moderate and severe stages of AD, the 
loss of verbal fluency is profound, with the breakdown 
of comprehension and literal and semantic paraphrases. 
In very severe AD, speech is often restricted to echolalia 
and verbal stereotypy [27].

5. Conclusion

Based on the strengths and weaknesses of language 
abilities in AD patients, a suitable treatment plan must 
be used not only to preserve available linguistic skills but 
also to stabilize or even reverse this progressive disor-
der. Study limitations included lack of access to patient’s 
medical history, lack of cooperation, time limits, and los-
ing the study patients.
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