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Introduction 
One characteristic of aphasic language is an increased reliance on formulaic language, i.e. word 

combinations that are (mostly) lexically retrieved rather than grammatically assembled (Van Lancker 

Sidtis & Postman, 2006; Wray, 2012). To date there have been only few systematic investigations of 

formulaic language in aphasia, and the relationship between formulaicity and other aspects of 

cognition, verbal or non-verbal, remains unclear. 

One of the properties that indicates formulaicity is frequency of use, as common word combinations 

are more likely lexicalized. We developed the Frequency in Language Analysis Tool (FLAT), a 

computerized analysis which determines the degree of formulaicity in a language sample by 

extracting words, bigrams and trigrams and determining frequency and collocation measures using 

the British National Corpus (BNC XML Edition, 2007). FLAT measures can distinguish people with 

Alzheimer’s disease from controls and are related to estimated time post-symptom onset (Zimmerer, 

Wibrow, & Varley, 2016). 

We used the FLAT to compare formulaicity between speakers with aphasia and controls, and 

investigated the relationship between degree of formulaic production and a range of standardized 

measures that assess word comprehension and production, sentence comprehension, non-verbal 

semantic processing, non-verbal reasoning and non-verbal executive function. To account for an 

individual’s repetition of words and word combinations, we conducted analyses on both language 

tokens and types. 

Methods 

Participants 

We recruited 21 participants with a range of type and severity of aphasic impairment and 30 healthy 

controls. One aphasic participant was excluded because of suspected comorbid dementia. 

Methods and analysis 

Each participant described a wordless cartoon (“Dinner Party”) and was assessed using the Boston 

Naming Test (BNT), the spoken word comprehension subtest of the Comprehensive Aphasia Battery 

(CAT), the Test of Reception of Grammar (TROG-2), Pyramids and Palm Trees (pictures; PPT), the 

Matrix Reasoning test from the Wechsler Abbreviated Scale of Intelligence (WASI Matrices), and the 

Brixton Spatial Anticipation Test (Brixton) as a measure of executive function. 

Cartoon narratives were transcribed and formatted for FLAT analysis. We calculated frequency for 

words, bigrams and trigrams, and t-scores (a measure of collocation strength) for bigrams and 

trigrams as well as the proportion of words and n-grams that occur in the British National Corpus (i.e. 



have a frequency higher than zero). We also determined type-token-ratio for words, bigrams and 

trigrams. 

Results 
In both token and type analyses, participants with aphasia produced more word combinations which 

occur in the British National Corpus. Effects were similar for tokens and types, albeit larger in token 

analyses. Participants with aphasia had a lower TTR for words and word combinations, indicating less 

lexical and combinatorial diversity in production. 

In the aphasic group, the ratio of combinations which appear in the British National Corpus 

correlated negatively with TROG-2 scores. There was a positive correlation between TROG-2 scores 

and TTR. Other scores did not correlate significantly with formulaicity. 

Discussion 
The observation that aphasic output is more formulaic was supported by an automatic, corpus-based 

analysis. Aphasic participants used more common word combinations. Comparison of language 

tokens vs. types suggested that the effect is only partially due to increased repetition in the aphasic 

group, and mostly the result of impoverished linguistic knowledge in aphasia. The impairment 

appears gradual: As syntactic capacities decrease, so does combinatorial diversity, while reliance on 

common word combinations increases. 

Results are in line with usage-based frameworks which assume that common word combinations are 

more lexicalized (Croft, 2007; Goldberg, 2006). The same models postulate a “lexicon-syntax 

continuum” instead of the binary distinction between morphemes and rules. We suggest that, with 

increasing severity of syntactic impairment, processing at the syntactic end of the continuum 

becomes unavailable, leaving speakers with (partially) lexicalized constructions. 
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