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Background and Objectives: Agrammatism, a disorder characterized by difficulties in producing 
complex syntax, reduced verb use, and the omission of grammatical morphemes, significantly 
impacts speech production and comprehension. Given the prevalence and impact of grammatical 
deficits, assessing agrammatism is essential for diagnosing and treating affected individuals. This 
study aimed to translate, culturally adapt, and develop the northwestern anagram test (NAT) in 
Persian to assess agrammatism in Persian-speaking populations.

Methods: The syntactic structures of Persian were analyzed to design test items, including 33 
sentences and related images. In addition, content validity was evaluated by 11 experts, comprising 
seven speech-language pathologists and four linguists, using the content validity ratio (CVR) and 
content validity index (CVI). Sentences and images that scored below threshold values were revised 
or replaced, and the mean CVR and CVI scores were calculated for the remaining items to confirm 
validity.

Results: The Persian version of NAT (P-NAT) demonstrated satisfactory content validity, with a 
mean CVR of 0.85 and a CVI exceeding 0.79 for all items. Expert feedback was incorporated to 
refine test items and illustrations, ensuring cultural and linguistic appropriateness.

Conclusion: P-NAT is a promising tool for assessing agrammatism. Future research should 
evaluate its psychometric properties, including construct validity and reliability, to establish its 
clinical applicability.
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Introduction

anguage is a vital tool for communication, 
encompassing both understanding and 
expression. It consists of three main com-

ponents: form (syntax, morphology, and phonology), 
content (vocabulary and semantics), and use (pragmat-
ics) [1, 2].

Grammar plays a crucial role in language structure, 
governing how individuals comprehend and produce 
speech [3-5]. Agrammatism, a disorder characterized by 
difficulties in producing complex syntax, reduced verb 
usage, and omission of grammatical morphemes, signifi-
cantly impacts speech production and comprehension 
[6, 7]. For instance, a person with agrammatism may 
struggle to understand sentences, such as “A girl pushes 
a boy,” and may find it difficult to distinguish between 
intended and reversed meanings, such as “a boy pushing 
a girl” [8].

In Persian, research on agrammatism has revealed pat-
terns similar to those found in other languages, including 
reliance on nouns and the use of /ast/ (“is”) as a default 
verb. Additionally, the present tense is often utilized as a 
default, even though it is longer than the corresponding 
past tense forms. For example, the sentence /mard [dar-
ad] sombane ast/ (“[the] man is breakfast.”) demonstrates 
the use of auxiliary verbs and noun phrase constructions 
that omit more complex syntactic structures [9].

Agrammatism is commonly associated with nonfluent 
aphasias, such as Broca’s aphasia and transcortical mo-
tor aphasia, which result from vascular lesions in the left 
frontal lobe [10]. However, deficits in syntactic process-
ing also occur in other aphasia types, including anomic 

and Wernicke’s aphasia, indicating that agrammatism is 
not confined to Broca’s aphasia. Nearly 25% of stroke 
survivors with aphasia experience agrammatism [11-
14]. Furthermore, agrammatism is observed in primary 
progressive aphasia (PPA), associated with neurodegen-
erative diseases (e.g. frontotemporal lobar degeneration 
and certain forms of Alzheimer’s disease). Frontotempo-
ral lobar degeneration is relatively rare, with an estimat-
ed prevalence of 2.7–15 cases per 100,000 people [15].

Given the prevalence and impact of grammatical defi-
cits, assessing agrammatism is essential for diagnosing 
and treating affected individuals. Current assessment 
methods for sentence comprehension and production 
include tasks, such as sentence-to-picture matching and 
picture description, which help evaluate syntactic un-
derstanding and expression. However, these methods 
have limitations, including challenges with spontaneous 
speech analysis and reliance on intact memory or speech 
production abilities [16, 17].

The northwestern anagram test (NAT), first developed 
by Weintraub et al. [16], provides an alternative assess-
ment tool for evaluating syntactic expression in agram-
matism, particularly in PPA patients. The NAT uses word 
cards to construct meaningful sentences and is available 
in both full and shortened versions. It has been adapted 
into Italian and German and is a valid, brief instrument 
for assessing sentence production [16]. This test is espe-
cially beneficial for patients with motor speech difficul-
ties or cognitive impairments because it reduces the need 
for working memory and motor speech abilities.

To the best of our knowledge, there is currently no vali-
dated Persian tool for assessing syntactic production in 
individuals with agrammatism. Given the importance of 

L

 What is “already known” in this topic:

Agrammatism is a prevalent feature of various aphasia types, characterized by impaired syntactic processing. 
The northwestern anagram test (NAT) is a brief, validated tool for evaluating sentence production and has been 
adapted into multiple languages. However, there is currently no standardized Persian version available for clinical 
or research use.

 What this article adds:

This study developed and validated the Persian version of the NAT (P-NAT) to assess syntactic production in 
individuals with agrammatism. The P-NAT provides a reliable, culturally adapted tool for clinical evaluation, 
enabling cross-linguistic comparisons in agrammatism research.
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identifying grammatical deficits in clinical practice, this 
study aimed to create and validate a Persian version of 
the NAT (P-NAT). The development of the P-NAT will 
likely provide a reliable assessment tool for clinical set-
tings and research, allowing for studies comparable to 
international research on agrammatism.

Materials and Methods

This cross-sectional descriptive-analytical study fol-
lowed a methodological approach consisting of five 
steps based on the “model of systematic test develop-
ment” [18]. In this study, only the first two stages are 
reported: Extracting syntactic structures, creating test 
items, and determining content validity.

The administration protocol and scoring method for 
the P-NAT are identical to the original NAT [16]. The 
same principles have been followed for presenting im-
ages, arranging words, and recording responses. The in-
structions and steps for test administration, along with 
the scoring criteria, ensured consistency between the two 
tests. During administration, the participants are given a 
set time to respond (30 s), and the provided words must 
be used to form a sentence that matches the image. Prac-
tice trials were included to familiarize participants with 
the procedure, and scoring involved marking responses 
as correct or incorrect, calculating totals, and determin-
ing percentages for canonical and non-canonical sen-
tences. The images employed in the P-NAT are designed 
to match the size of the original test, measuring 20×15 
cm, to maintain uniformity.

Step 1: Extracting syntactic structures and creating 
test items

In this stage, after correspondence with the original au-
thors of the test, permission was obtained to use the NAT 
[16], and the Persian name of the test was also suggested 
by the original authors. The P-NAT is not merely a di-
rect translation of the original test; it has been designed 
considering the Persian language’s high-frequency and 
relevant syntactic structures.

A combined approach was adopted in this study due to 
the lack of a definitive corpus of Persian syntax and the 
presence of differing and sometimes contradictory views 
among Persian linguists regarding Persian morphosyn-
tactic structures. First, the syntactic structures of Persian 
were examined using prominent grammar books, ar-
ticles, and language tests [19-28], along with consulta-
tions with various experts in Persian syntax. Moreover, 
efforts were made to achieve a consensus by synthesiz-

ing insights from these sources. In addition, interviews 
were conducted with individuals who were authorities 
in Persian linguistics, including members of the Persian 
Language and Literature Academy, to simultaneously 
consider cultural perspectives and clinical points. 

High-frequency structures were selected based on this 
comprehensive analysis, and their necessity for testing 
was confirmed. The grammatical structures included in 
the P-NAT (active, passive, subjective cleft, objective 
cleft, subject-extracted wh-questions, and object-extract-
ed wh-questions) are broadly aligned with the canonical 
and non-canonical structures in the original test. How-
ever, these structures have been specifically extracted 
and localized based on the unique patterns and features 
of the Persian language, ensuring that the items are both 
linguistically and clinically relevant. This process guar-
anteed that the syntactic structures were culturally and 
linguistically appropriate for Persian, forming the basis 
for extracting and designing P-NAT syntactic sentences.

Therefore, while the P-NAT conceptually aligns with 
the original test in terms of assessment goals, its detailed 
syntactic structures and sentences are tailored to Persian 
rather than identical to those of the original NAT. This 
process ensured that the syntactic structures were linguis-
tically and culturally suitable for Persian, and the final 
set was selected based on their frequency and clinical 
relevance. In designing the test items, five to eight appro-
priate sentences were created for each syntactic structure 
and then included in the test. The criteria for constructing 
these sentences were as follows:

Vocabulary limitation: To focus exclusively on expres-
sion without involving working memory, the vocabulary 
was limited to ensure it remained manageable. This cri-
terion was critical because assessing vocabulary expres-
sion and understanding was not among the test’s goals. 
Limiting vocabulary also enhances our ability to identify 
grammatical problems.

Imageability: The second criterion was that the sen-
tences needed to be imageable, meaning they should be 
structured to allow for the creation of a mental image. 
This was essential because the sentences and associated 
images in the original test were ineffective when trans-
lated into Persian.

Adaptation with Persian language characteristics: Fi-
nally, the sentences had to be common and relevant to 
everyday Persian language use, thereby ensuring that the 
test items were linguistically and culturally appropriate.
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Ultimately, clear black-and-white images were created 
for the sentences. All images were designed by a pro-
fessional illustrator who had previously collaborated on 
similar tests and whose work was approved by the test 
development team. Further, efforts were made to ensure 
that the images were clear and simple, closely resem-
bling the original test (as one of the original authors’ 
conditions was to remain as faithful to the original test 
as possible) while also being tailored to the structure of 
the Persian language and Iranian culture. In the image 
design process, great care was taken to keep the back-
ground simple, free of any extraneous elements, and 
clearly representative of the corresponding sentences.

Determining content validity

To assess the test’s content validity, 13 experts were in-
vited to participate in this study, including seven speech-
language pathologists and six linguists. Of these, 11 
experts accepted the invitation and provided their feed-
back. All participants had at least five years of clinical 
or research experience in Persian syntax with Persian-
speaking adults.

To evaluate content validity, a list of syntactic struc-
tures, sentences, and test images was emailed to the 
experts, along with a detailed explanation of the test’s 
purpose, scoring criteria for the syntactic structures and 
test sentences, and additional information to clarify any 
ambiguities or questions.

The experts were tasked with assessing the necessity 
of each syntactic structure in the test by categorizing it 
into one of three options: necessary, useful but unnec-
essary, or unnecessary. In addition, they were asked to 
provide specific comments on the sentences associated 
with the structures they deemed essential. Furthermore, 
a section was included next to each sentence for the ex-
perts to write their own comments and suggestions about 
improving the relevant syntactic structures or sentences.

Additionally, two practice sentences were included 
at the beginning of the test to prepare the participants. 
These sentences were not scored but were solely intend-
ed for this preparatory purpose. Content validity assess-
ments were also conducted on these practice items. The 
minimum content validity ratio (CVR) was determined 
based on the Lawshe approach [29].

After calculating the CVR, the next step was to provide 
modified test images to 12 experts, including linguists 
and speech therapists who were not part of the research 
team. The experts were asked whether they believed the 

images effectively conveyed the sentences for which 
they were designed and to suggest any changes that 
could enhance their clarity. At this stage, test images and 
a content validity table were sent to the experts via email. 
This message also included additional explanations of 
the test’s purpose and scoring method, addressing any 
ambiguities or questions they might have had. Experts 
were instructed to evaluate each image on simplicity, rel-
evance, and clarity. They assigned scores on a scale from 
one to five. Next to each image, there was a space for the 
experts to write their comments and suggestions for im-
provement. With these guidelines, they were encouraged 
to provide their feedback.

Eventually, the minimum content validity index (CVI) 
was determined based on the approach outlined by Waltz 
and Bausell [30].

Results

Table 1 presents the CVR for Persian sentences de-
signed for the P-NAT. The content validity of these sen-
tences was assessed using the Lawshe model. According 
to this model, the CVR is calculated using Equation 1 
as follows: 

1. 2

2

e
Nn

CVR N
−

=

Where ne represents the number of experts who deemed 
the item necessary, and N is the total number of experts 
involved in the evaluation process.

In general, if more than half of the experts consider an 
item essential, but not all, the CVR will range from 0 to 
0.99. In this study, 11 experts participated in the evalu-
ation, yielding a CVR of 0.63 using the Lawshe model 
[30]. Based on the results (Table 1), any sentences that 
scored below this value were to be either removed or 
reassessed based on content validity changes. Conse-
quently, 12 sentences were removed from the list: Sen-
tences 1, 2, and 3 from image 1; sentences 7, 10, and 11 
from image 3; sentences 14, 15, and 16 from image 4; 
sentences 24 and 25 from image 5; and sentence 33 from 
the final image. The mean CVR score estimated for the 
remaining items was 0.85.

Alternative sentences were designed for the mentioned 
sentences. Then, three speech-language pathologists, 
each with at least five years of clinical experience in syn-
tax, were interviewed to ensure the quality of the alterna-
tive sentences. 
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Table 1. CVR for items

Images
Sentences CVR

English Persian

Hugging 1/baghal kardan/

1 0.45

2 0.45

3 0.45

Tickling 2/ghelghelak dadan/ 4 0.81

Chasing 3/donbal kardan/

5 0.63

6 1

7 0.45

8 0.81

9 0.81

10 0.45

11 0.45

Watching 4/didan/

12 1

13 1

14 0.45

15 0.09

16 0.27

17 1

18 0.63

Saving 5/nejat dadan/

19 1

20 0.81

21 1

22 1

23 0.81

24 0.27

25 0.09

Pulling 6/keshidan/

26 0.63

27 1

28 0.81

29 0.63

30 0.63

31 1
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Table 2 presents the CVI for the images designed for 
the P-NAT test. The CVI was calculated using the Waltz-
Bausell model [30]. Equation 2 details the method for cal-
culating the CVI. In this formula, ne represents the number 
of experts who evaluated the images for relevance, clarity, 
and simplicity, giving them a score of 3 or 4 on a scale 
of 1-4. In addition, N denotes the total number of experts 
who participated in the content validity assessment. After 
evaluating each image for clarity, simplicity, and relevance 
to the provided sentences, the final CVI score was derived 
from the average of these three indices. 

2. enCVI
N

=

According to Equaton 2 and the Waltz and Bausell 
model, an image is considered suitable if its mean score 
for clarity, simplicity, and relevance exceeds 0.79. The 
image requires modification if the average falls between 
0.7 and 0.79. An image is deemed unacceptable and 
should be removed if its average score is below 0.7. In 
this study, 12 experts participated in the assessment and 
provided their evaluations. These experts reviewed all 
images, and their CVI scores were calculated. Further-
more, all images met the threshold scores determined by 
CVI (Table 2).

Images
Sentences CVR

English Persian

Kissing 7/busidan/

32 0.81

33 0.45

34 1

35 0.81

36 1

37 0.63

CVR: Content validity ratio.

Table 2. CVI for Images
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1 1 11 1 3 9 1 3 9 1 1

2 1 11 0.92 1 1 2 8 0.83 1 1 10 0.83 0.86

3 1 11 1 2 1 9 0.83 2 10 0.83 0.87

4 2 10 1 2 2 8 0.83 3 9 0.75 0.86

5 1 1 10 0.92 2 3 8 0.92 1 2 9 0.92 0.92

6 12 1 2 10 1 2 9 0.92 0.97

7 1 11 0.92 1 2 9 0.92 1 1 9 0.83 0.89

CVI: Content validity index.
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Discussion

The current study provides a detailed account of the 
preliminary steps involved in constructing and assess-
ing the content validity of the P-NAT items. The results 
indicate that the P-NAT sentences and pictures possess 
acceptable content validity.

Content validity is a critical aspect of test development, 
ensuring that test items accurately reflect the construct 
they are intended to measure. In this study, the mean 
CVR of 0.85 and a CVI exceeding 0.79 demonstrate the 
robustness of the P-NAT’s design. More precisely, these 
metrics confirm that test items effectively capture the 
syntactic structures relevant to assessing agrammatism 
in Persian-speaking populations.

The strong content validity of the P-NAT is particularly 
significant because it provides a foundation for reliable 
and valid measurements in both clinical and research set-
tings. By ensuring that the test items align with the target 
construct, the P-NAT minimizes the risk of measurement 
errors, thus enhancing its diagnostic utility.

Although the P-NAT has recently been developed and 
is not yet widely used, it was adapted from the NAT 
[31], which has been researched in several languages, 
including German and Italian [32, 33]. The translation 
and cultural adaptation of valid tests commonly utilized 
worldwide can benefit Iranian researchers by enabling 
them to use these tools in their studies. This alignment 
will yield results largely comparable to those obtained 
in studies conducted in other languages. Furthermore, 
the P-NAT specifically addresses the needs of Persian-
speaking populations by incorporating linguistic and 
cultural considerations, thereby increasing its relevance 
and applicability.

While some studies have developed tasks and scales 
for assessing syntactic production in Persian, these tools 
typically require verbal expression [34]. In contrast, the 
P-NAT allows patients to construct sentences non-ver-
bally, using vocabulary cards rather than verbal expres-
sion. This feature makes the P-NAT particularly useful 
for individuals who may have difficulties with verbal 
output, such as those with Broca’s aphasia or PPA.

It is essential to discuss the potential benefits of this 
assessment tool for both research and clinical applica-
tions. The non-verbal approach of the P-NAT not only 
facilitates the assessment of syntactic abilities in individ-
uals with severe speech impairments but also provides a 
standardized instrument for comparing results across dif-

ferent populations and languages. By addressing agram-
matism in Persian-speaking individuals, the P-NAT 
bridges a gap in diagnostic tools, offering researchers 
and therapists a valuable resource for studying and treat-
ing this condition. Furthermore, the distinction between 
agrammatism in Broca’s aphasia and PPA highlights the 
importance of targeted assessments (e.g. P-NAT), which 
enables clinicians to differentiate between these condi-
tions more effectively.

Despite these strengths, the study had some limitations. 
One limitation was the lack of a widely accepted cor-
pus for Persian syntax, which necessitated the reliance 
on expert opinions and available literature to design the 
test items. Additionally, the small sample size for the 
content validity assessment may have limited the gen-
eralizability of the findings. Thus, future studies should 
address these limitations by increasing sample size and 
evaluating P-NAT’s performance across diverse clinical 
populations.

In the following stages of this research, we plan to ad-
minister the P-NAT in a population of individuals with 
agrammatism. Our goal is to evaluate its face validity, 
construct validity, and reliability. We also hope to con-
tribute to improved diagnosis of agrammatism by estab-
lishing standard scores and publishing the test. Further-
more, comparative studies should explore similarities 
and differences in agrammatism between Broca’s apha-
sia and PPA in Persian-speaking populations, thereby 
providing deeper insights into the nature of these disor-
ders and the utility of the P-NAT.

Conclusion

This study introduced the P-NAT and provided evi-
dence of its content validity. The findings indicate that 
the P-NAT effectively captures the syntactic structures 
essential for assessing agrammatism in Persian-speaking 
individuals. By offering a culturally adapted, non-verbal 
measure of sentence construction, the P-NAT represents 
a valuable addition to the diagnostic tools available for 
Persian-speaking populations. Future research should 
further examine its psychometric properties, establish 
normative data, and explore its diagnostic utility across 
various clinical groups, particularly for differentiating 
Broca’s aphasia from PPA.
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