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Abstract 

Our current knowledge about the relationship between linguistic skills and psychological 
disorders is somewhat diffuse. One reason is because it is difficult to investigate this 
relationship without including conditions that clearly influence the results in one way or 
another (e.g. culture, environment, socioeconomic class etc). This study aims to investigate the 
relationship in an attempt to highlight a potential link. By using the lens of several fields 
altogether; cognitive science, linguistics, neuroscience, neurocognition, this study shed light on 
the relationship and encourage further studies in this field to determine the role of linguistic 
skills in mental health in general. In the experiment, linguistic skills were measured opposed 
to depression as a specific disorder to quantify specific data. Linguistic skills were measured 
by density and diversity and PHQ-9 survey question were used to determine depression scale. 
Statistical analysis showed significant correlations between some measures of linguistic skills 
and PHQ-9. The significant statistical correlation found points towards the hypothesis that,  
better linguistic skills promote well-being, and psychological disorders take minor effect 
relative to poorer linguistic skills. This topic is large-scaled which means that background 
variables must be acknowledged thoroughly, which due to the extent of this thesis, were not.  
The results are discussed further as well as limitations of the study. Improvements for further 
research are proposed. 

 Keywords: Linguistic Skills, Cognitive science, Cognitive psychology, Cognitive 
Neuroscience, Bilingualism, Culture, Psychological Disorders, Depression 
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1. Introduction 
Psychological disorders and linguistic skills, could there be a connection even if it is diffuse?  
This thesis will investigate two large, seemingly distinct fields of research, and seek plausible 
relations between them. Due to its complexity, it will be investigated by applying a 
multidisciplinary model approach, whereby cognitive psychology is the mid-arena. Due to the 
extent of this thesis, a narrower category of psychological disorders will be measured in the 
experiment, namely depression. As for linguistic skills and depression, studies have displayed high 
correlations to cognitive skills separately. If this is true then, are we able to find a relationship from 
a more distant view, directing the mechanisms of action between linguistic skills and depression in 
an immediate manner? 
 What could then be, the plausible relationship between linguistic skills and psychological 
disorder? If there is any, what may be the potential mechanism that drives this force? This thesis 
intends to answer these questions by introducing the field of linguistics and its impact on various 
aspects of our life (e.g. behavior, perception). Psychological disorders and linguistic skills both 
have consistent correlations to cognitive skills separately. In other words, individuals with 
psychological disorders seem to do less in various cognitive tasks (e.g. working memory tasks) than 
normal healthy groups. On the other hand, individuals with good linguistic skills display relatively 
good in cognitive tasks. It seems therefore that both phenomena are strongly tied to cognition in 
general. For this reason, this thesis will approach the question through the lens of neuropsychology 
too because, as will be clearer through the text, there are overlapping areas of the brain with respect 
to depression and linguistic processing. 
 The hypothesis which will be examined in the present study is that lower linguistic skills in 
subjects will correlate with depression symptoms; consistently, the hypothesis states that the reverse 
is also true: higher linguistic skills in individuals will correlate with fewer symptoms of depression. 
Although worth mentioning is that the real hypothesis, which cannot be examined in this study (see 
limitations in 6.1) states that children with less linguistic skills are more prone to develop 
psychological disorders as they grow into adulthood; reversely, children with good linguistic skills 
are less prone to develop psychological disorders as they grow up. The aim of the study is to find 
links between these two fields, in order to understand the relation in a subtler way; because to state 
a causal relationship this early is very hard due to the fact that linguistics is only one of many 
factors that may contribute to our state of mind (e.g. experience/trauma, personality traits and 
attitude, culture, intelligence, beliefs, genes, all of which seem to be involved in one way or 
another).  
 There have been however some attempts to link them together, which will be presented in 
further detail throughout the thesis. Though there is yet a challenge for this kind of research to 
control for variables as to not interfere with the results. In other words, we cannot have one variable 
without the other, suggesting that we may not know which of the variables is our target. More on 
this later, but first, a background of up to now research and literature in both fields. 
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2. Background 
2.1 The Field of Linguistics 
The field of linguistics as a scientific domain is very extensive. It is an important marker in 
cognitive science along with psychology, neuroscience, philosophy, anthropology and artificial 
intelligence (AI). Even though language and linguistics have some overlapping areas, they are not 
to be used interchangeably. Language study deals with literature, how it is used and developed 
across time, generations and geographical areas; whereas linguistics deal with the sub-structure of 
language, that is, the technical side of language, which is to say, grammar. In short, linguistics 
involves phonetic (the sound of human speech); phonology (the systematic use of sound to encode 
meaning); morphology (the structure of meaningful units of a language, e.g words; syntax (the 
principles and rules for constructing phrases); semantics (the meaningful content of words or 
sentences and other language elements); pragmatic (the ways in which context contributes to 
meaning in natural language use; and lexicology (the study of words). Linguistics, therefore, deals 
with how language is applied in everyday life. This thesis intends to seek out for a potential 
relationship between linguistic skills and psychological disorders. 
 A well-known linguist and anthropologist, Benjamin Lee Whorf (1897-1941), conducted a 
lot of research in foreign languages. He shed light on the relationship between language, culture and 
cognition. One of his most influential hypotheses, known as the Sapir-Whorf hypothesis, states that 
language presupposes thought, meaning that language not only influences but determines thought. 
This is a robust standpoint and has been criticized by some, even nowadays known as ’linguistic 
determinism'. One such criticism stems from a study in the Dani tribe from New Guinea, despite 
having only two words for colors, appeared to not have problems in learning a set of color words in 
English and identify them consistently (Pilling & Davies, 2004). A less robust standpoint, therefore, 
would be that language at least influences thought. 
 In the upcoming sections, scientific research that relates aspects of cognition to linguistics 
will be presented. The relevance of these findings, as shall be seen, add support to the research 
question and hypothesis of this thesis. What will be presented is the relationship between linguistics 
and cognition; psychological disorder and cognition; and, linguistics and psychological disorder. 
The present study will measure the correlation between depression and linguistic skills. As will be 
clear soon, there are several closely tied areas to one or more of the above stated that are inevitably 
included such as; culture, bilingualism, which need close caution as they might influence this kind 
of research. 
  
2.1.2 Linguistics and Cognition.  
As concepts and syntactic words vary in different sets of language, researchers have studied the 
effect it produces in perception. For instance, in Swedish (and English), the color blue has many 
dimensions, we say ’light blue’ for lighter blue and ’dark blue’ for darker blue. These concepts are 
close to each other in the sense that they both contain the letters B L U E. In Russian however, there 
are two distinct concepts for light blue (goluboy) and dark blue (siniy) (Winawer et al., 2007), 
which will prove to have a significant effect. 
 This space distinction in lexicality/semantics turn out to have significant influence on how 
fast English- and Russian speakers perceive colour-shift. Winawer and colleagues (2007) 
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investigated this specific area and the results were quite interesting. Compared to English speakers, 
Russians were faster in discriminating the colors when the presented stimuli shifted from light blue 
and dark blue. To grasp this effect further, by using other terms in Russian that are closer in space, 
i.e. words that have similar letters, the research group were able to conclude that concepts further 
away in linguistic categories are easier to realize than if concepts were close in linguistic categories. 
At first, it may seem odd, but thinking about it, we can ask ourselves: in which of these two 
followings would you be faster in recognizing a difference; a) the switch between a MacBook and a 
windows computer, or b) the switch between a lamp and a house. In this example, the linguistic 
categories are in both cases far from each other, however, if categorized by functionality, the 
MacBook/windows are closer whereas lamp/house are distanced. 
 Additional studies have confirmed the rigorous relationship between language and 
cognition. In particular, linguistic categories and space in-between words also impact the way they 
are subjectively perceived. Roberson and colleagues (2005) conducted a study by using colors as 
stimuli, which later were rehearsed. Colours that are conceptually close to each other were more 
likely to be mixed up at the rehearsal (cf. yellow and mellow). Furthermore, the subjective 
distinction gap between two colours is larger if the concepts are further away from each other 
(Winawer et al., 2007). 
 Another way of measuring the effect of perception is by asking about a certain object and 
look for differences in adjectives used to describe it, and how it stands in relation to linguistics. For 
example, researchers compared a set of languages with particular focus on grammar. It was found 
that German speakers describe a bridge as ’beautiful, ’elegant’ or ’peaceful’, whereas Spanish 
speakers describe a bridge as ’strong’, ’steady’ or ’long’. The key distinction among the descriptions 
is the grammatical structure of the language. In German, the chosen adjectives used to describe a 
bridge are of feminine nature, whereas in Spanish, they are of masculine (Boroditsky, Schmidt & 
Philips 2003). This points to the role of linguistics in perceiving the world, and this is not merely 
tied to objects, but turns out to have an impact on more abstract terms like time and space as well 
(e.g. Boroditsky, 2001). As interesting as it seems, it still remains a question of whether the main 
role is linguistics or if the phenomenon is expressed and influenced by culture. This is because more 
often than not, language and culture are inseparable. We will return to the influence of culture, 
comparing monocultural bilingualism and bicultural monolingualism later (see 2.1.3). 
 The other side of the spectrum is how well we do when communicating intra-personally. 
Studies report that specific linguistic labels attached to objects, events (Lupyan & Ward, 2013) and 
as we shall see, emotions — improves learning and discrimination. Having difficulties in 
identifying emotions, that is how or what one is feeling, is associated with psychopathology due to 
symptoms of depression and other mental health issues. Growing body of evidence are now 
suggesting that if conceptualizing an emotion, known as ’affect labeling’, to the best of one’s ability 
will loosen the feeling and it will make it easier to deal with it, insofar that subjects know how to 
relate to it in a more effective way (Vine & Aldao., 2014). This was even tested in clinical 
psychology were subjects with fear of spiders were divided into four groups with different 
instructions during exposure to the feared stimuli. The first group were instructed to ‘affect label’, 
the second group to reappraisal, third group to distraction and the fourth group was the control 
group. The first group displayed reduced skin conductance response in comparison to other groups 
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and had significantly improved their approach behaviour than the other groups (Kircanski, 
Lieberman & Craske, 2012). This points to the significance of linguistic skills in dealing with the 
self, as there are many areas that are influenced by linguistics. Presented literature so far has thus 
evidently shown the influence linguistics has on inter-/intrapersonal relations and perception, but 
there are other areas benefiting linguistics as well.  
 One such area is forensics. Criminologists have since mid-20th-century started to pay 
attention to linguistics, in particular how the language is used to express the self or explaining what 
had happened. It is concerned to be part of applied linguistics, known as forensic linguistics which 
basically means that linguistic knowledge is applied to the forensic context including crime, law, 
trials and investigations. When interrogating suspects, a lie detector is not enough for various 
reasons (Vaughan, 2015). The interrogator relies on the coherence of the story being told with 
particular attention to the behaviour of the suspect.  It has been noticed that liars have a common 
way of expressing themselves (Meibauer, 2018; see also Burgoon et al., 2003). Conveniently, there 
seems to be some evidence suggesting that depressed subjects also have a common way of 
expressing self (Rude, Gortner & Pennebaker, 2004). This will be explored subsequently. 
 Soundly speaking, it seems fair to believe that having good linguistic skills is one 
prerequisite of having a healthy life. It influences the impact on the relationship and also career. 
Such claims may be seen most evidently in longitudinal studies. A body of research has reported the 
significance of children who read books at an early age. Schoon and colleagues (2010) mention 
specifically the correlation between language skills and positive psychiatric-, psychosocial- and 
academic outcomes. They even managed to find consistent results in a 29-year-old longitudinal 
study, also adding the influencing role of family environment in shaping the course of language 
development. In another longitudinal study, Johnson, Beitchman and Brownlie (2010) compared 
children with a history of language impairment with a normal healthy group. The study lasted for 20 
years and the results are consistent with results by Schoon and colleagues (2010). One of the 
unexpected results was that the group of participants with language impairment, which did not 
report inferior quality of life in subjective well being compared to the control group. However, the 
study did not control for interrelated risk factors such as socioeconomic status, IQ, reading skills, 
nor children’s behavioral problems. Moreover, the subjective well-being report seems to be more 
associated with stronger network among family, friends etc (Johnson, Beitchman & Brownlie, 
2010). 
 As far as evidence has provided so far, we seem keen to believe that there might be a 
relationship between linguistics and mental health. If true, then studies from bilingualism should 
report advantageous in this regard, which is what will be examined and presented after some input 
from neuroscientific research regarding language. 
 Since the 1990’s, technology advanced and an era of modern neuroscience began. Using 
Positron Emission Tomography (PET), Functional Magnetic Resonance Imaging (fMRI), 
Magnetoencephalogram (MEG), Transcranial Magnetic Stimulation (TMS), to name a few, links 
between psychology, philosophy, cognitive neuroscience and other fields of research may join 
together in a ‘smorgasbord’ – and linguistics are no exception. In fact, cognitive neuroscience and 
linguistics together have been given a name, neurolinguistics. This branch of research aims to study 
the neural mechanisms in relation to how the human brain produces, comprehend and acquire 
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language. There are two brain structures that are very often mentioned, Wernicke- and Broca’s area, 
including the tract that links them together, the arcuate fasciculus. This tract has shown to be 
diminished in subjects with congenital amusia or in other words, ’tone deafness’, which is 
characterized by impaired both production and perception of sound (Loui, Alsop & Schlaug, 2009). 
Recently though, an updated model has emerged regarding language processing, which claims to be 
clearer now due to advancements of brain-imaging techniques (Poeppel et al., 2012). One example 
is how Broca is proposed be composed of several sub-structures, indicating its multi-functional 
properties, even suggested to be involved in non-language processing as well (Amunts et al., 2010). 
The updated model shows a deeper interplay between Broca’s and Wernicke’s area and several 
neural pathways depending on the nature or context of the information. For instance, lexical 
recognition is mediated in a different subroutine than encoding of sound or encoding of semantical 
content (Poeppel et al., 2012). The relevance of these multifunctional properties will be reviewed in 
2.3.2. 
 An interesting evolutionary perspective on these matters is how these structures have 
undergone changes across time and species. A report on the sizes of these areas is presented in 
quantitative details in Schenker and colleagues (2009), where they found that Broca’s area in the 
left and right hemisphere was significantly larger as opposed to the corresponding structure in 
chimpanzees. Specifically, they found that the Broca’s area for both right and left hemisphere was 
total 3.6 times larger in humans than in chimpanzees. This suggests that there have been 
disproportionate increases in these areas, particularly in the left hemisphere – i.e. where Broca’s 
area usually are dominant – during the evolution of Homo Sapiens (Petrides and Pandya, 2002; 
Streidter, 2005). Furthermore, the tract that links these brain structures together, the arcuate 
fasciculus, has found to be present in macaques and chimpanzees (Rilling et al., 2007). What differs 
is the connection that links Broca’s area with medial temporal regions, which is highly correlated 
with semantic process (the process of encoding meaning of words). This specific link was clear in 
chimpanzees and was even more visible in humans. It remains a question though, whether these 
areas evolved for language specifically, or to support higher cognitive domains generally. 
 This opens for debate whether and how much language shapes our thinking process (cf. the 
Sapir-Whorf hypothesis). In relation to this, some interesting theories have been evidently proposed 
by evolutionary- anthropologists and psychologists that provide reliable and more precise evidence 
of when speech occurred in the human evolvement span. The Homo Heidelbergensis, a pre-
neanderthal and therefore an ancestor of modern humans, derived from Homo Antecessor some 800 
to 700 thousand years ago, assumed to have been right-handed which is associated with language 
development (Mosquera, et al., 2009). Consistently, the Homo Heidelbergensis, evolved as to lack 
air sacs, which is a part of the respiratory system, and specifically refers to space where there is a 
constant presence of air. The air sacs bear significance in the sense that it is associated with 
disability to produce vocal speech. This is due to the fact that air sacs, reduce the effect of vowel 
articulations according to Boer’s (2012) findings. Consistently, air sacs have been found in all great 
apes and have been reduced since Homo Heidelbergensi. 

The point made here is that production of speech and language acquisition is most likely not 
present in ancestors before Homo Heidelbergensis. Interestingly, the brain of Homo 
Heidelbergensis is suggested to have been nearly as large as the modern human brain and far more 
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increased brain size than the previous Homo Erectus. This points to the significance of language 
acquisition and survival amongst our species. In addition, the neural network of language may, 
therefore, have played a conclusive role in other cognitive domains as well, because as will be 
presented subsequently, linguistic skills and cognitive skills have many overlapping areas in the 
neural structure of the brain. This is relevant to the research question due to the fact that the targeted 
regions of the depressive brain also correlate with linguistic portions of the brain. 

2.1.3 Bilingualism, Culture and Cognition.  
”Learn a new language and get a new soul” - Czech proverb. In a study conducted by Ervin (1964), 
American-Japanese bilinguals were told to finish sentences in both languages. It was observed that 
the subject’s answer (the completing of sentences) had different characteristics depending on their 
language of use. In another study, participants from Hispanic American were presented with a 
stimulus, an advertisement picture of a woman, and asked to describe it in English and Spanish with 
6 months margin. They found that the description of the woman was described more as self-
sufficient and as an extrovert when they used Spanish. In English on the other hand, more 
traditional family-oriented views of the ad were reported (Luna, Ringberg & Peracchio, 2008). In 
both experiments, only women participated to control for gender effects. The question is if this is 
due to the language of use per se or something else to it? 
 According to Francois (2008), most bilinguals are monocultural, and the effect that takes 
place during language switch may be due to cultural relativism because biculturalism is 
characterized by three or more traits. i) They have for the most part of their lives been interacting or 
taking part of two cultures; ii) attitudes, behaviors, values etcetera are adapted depending on 
cultural context; iii) certain characteristics come the two cultures involved whereas other 
characteristics are blends or mixed. Accordingly, it seems more likely that the environment and 
culture that gives rise to the effect, and language in this sense plays a minor role. 
 Ross and colleagues (2016) conducted a socio-cognitive study, measuring self-awareness on 
infants from different cultures ageing from 15-18 months on two sets of tasks. The first was an 
individualistic task (mirror self-recognition task), were the infants played in front of a mirror and 
was observed to when they reached for the marked colour spot on their forehead. The other set of 
experiment was a body-as-obstacle task, where the infants were encouraged to the role the strollers 
to their mother. The stroller was bound on its axis to a mat where the infant was standing, meaning 
that they had to step aside to successfully role the stroller towards their mother. The researchers 
were not too surprised to find that Scottish infants performed better in the mirror task, and Zambian 
performed better in the stroller task. The results may be due to culture as people in Zambia live 
more dependently of each other in a collective sense as opposed to Scottish culture. Because living 
in a collective culture suggest that one is living and more aware of his role and contribution to the 
society, thus having more external thoughts, as opposed to individualistic cultures where it seems 
probable to believe that one has more internal thoughts. Additionally, since infants have at this point 
of age not developed language fully, the effects are more probable to be due to culture and not so 
much due to language. This is not to say that language does not bear significance at all. Because 
what was additionally noted was that children whose mother use high levels of verbal 
communication, performed better in the mirror task and consistently, performed less in the stroller 
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task. In contrast, children whose parents use more physical cues and guidance, seem to do better in 
the body-as-obstacle task and lesser in individual self-recognition task such as the mirror task. 
 Presented literature so far points to the role of culture in this regard. However, there is 
plenty of evidence suggesting that bilingualism per se, i.e. without cultural interference, has its 
effects as well. Such studies have shown consistencies across various ages; children (see Calvo and 
Bialystok, 2014), young adults (see Vega-Mendoza et al., 2015) and adults (see Bak et al., 2014), all 
of which with seemingly consequential results, namely that bilinguals, as opposed to monolinguals, 
displayed greater performance in varieties of cognitive tasks and even more in those were the 
subjects had to ignore conflicting and irrelevant information (Cox et al., 2016). It can thus be 
hypothesized that the better socio-cognitive abilities in children, the higher the probability for them 
to learn a second language. This is because bilingualism alone did not appear to do significantly 
better in Faux Pas task, a theory of mind task which involve a semantic understanding of sentences 
(Cox et al., 2016). 
 In sum, bilinguals appear to do better in some cognitive tasks (e.g. inhibition tasks), and 
worse in others (verbal fluency). The debate is ongoing since even meta-analysis studies report 
inconsistencies (see e.g Lethonen et al., 2018 versus Adesope et al., 2010). The reason may be that 
it is too complex to account for all the plausible variables (age, proficiency, background, diet, 
education, social structure, culture, genes, environment, IQ, personality), all of which, may have an 
influence on cognitive function, that influences the scientific method of such studies. Furthermore, 
there are studies that display improvements in cognitive function one week of training language 
(Bak et al., 2016). Consistent with research in neuroplasticity, bilinguals that are inactive, i.e. 
people who acquired a second language in young age and grew up using only one of them) 
performs as monolinguals in cognitive tasks (de Bruin et al., 2015). Another factor is when 
acquiring a second language. Those who learn a second language in early years seems to do better 
in inhibition tasks (Bak et al., 2014), whereas those who learn a second language in later years 
seems to do better in switching tasks; Tao et al., 2011). All in all, it seems that Bak (2015) reached a 
sensible conclusion, claiming it is therefore not a “yes or no” question. 
 Conveniently, studies also report that bilinguals also develop dementia approximately 4 
years later than monolinguals (Bialystok, Craik, Freedman, 2007). The evidence comes from a 
study indicating that bilinguals use less brain power than monolinguals. By involving fewer regions 
of the brain to accomplish the same cognitive task, they utilize fewer resources. One outstanding 
region where energy is reserved are portions of the frontal lobe (e.g. prefrontal cortex), which is 
targeted in line with ageing (Berroir et al., 2017) and depression. Furthermore, bilingual have a 
better recovery process than monolinguals after stroke (Alladi et al., 2016). Switching between 
languages in cognitive tasks (e.g. Athanasopus et al., 2014) have shown to increase volume in the 
dorsolateral prefrontal cortex (Dsouza & Dsouza, 2016), which includes Broca’s area amongst other 
regions (Nathaniel-James 2002) that correlates with executive function, attention, problem-solving, 
ignore irrelevant information and switching between tasks. This is consistent with and could well be 
the case that linguistic skills are linked to Broca’s area, which together with dorsolateral prefrontal 
cortex enforce cognitive skills. 
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2.1.4 Linguistics and Well-being. 
As mentioned briefly before, to conceptualize a yet unknown uncomfortable emotion is said to ease 
the mental pain and assists in dealing with it more efficiently. The question that then arises is 
therefore if there is more to linguistics and well-being. 
 Research in social psychology has demonstrated some interesting theories regarding 
concept-clarity (to what degree one is able to satisfy ”who am I”) of self and its relation to well-
being. For example, self-esteem is highly related to a clear, sophisticated self-concept (Cambell, 
1990). This may be because higher self-esteem tends to demonstrate a well-defined view of positive 
qualities, whereas, in contrast, low self-esteem has displayed various inconsistencies as well as 
instability in self-concept, which consequently affects the subject negatively by various 
uncomfortable situations. Another example is that self-concept clarity seems to influence the 
relationship between stress and subjective well-being (Ritchie et al., 2011). A greater self-concept 
clarity seems therefore to influence various aspects of our lives and triggers a domino-like effect. 
For one thing, higher self-concept clarity assists us in our relationships. Lewandowski, Nardine and 
Raines (2010) found a positive correlation satisfaction in relationships and a clear concept of self.  
 Along with this perspective, it seems plausible to believe that a clearer concept of self 
support our ways of communication in a more satisfactory way, making our needs clear and well 
understood. This is indeed consistant with research in specific language impairment, which refers to 
a developmental communication deficit where language develops abnormally and without an 
identifiable cause, e.g. neurological damage, hearing impairment, or even low general intelligence. 
In a longitudinal study, Conti-Ramsden & Botting (2008) found that subjects with specific language 
impairment had an overall increased risk of emotional health symptoms. We will return to this in 
”Linguistics and Mental health disorders”. 
 Then, this, may also trigger a confident- and secure environment as we minimize threats to 
our ’self’, especially when we found ourselves in a position where compromises must be evaluated. 
Further research displays a positive correlation between high self-complexity (several ways of 
thinking about oneself) and positive outcomes which consistently include self-esteem and 
diminished stress levels as well as other illnesses (Kalthoff & Neimeyer, 1993). Moreover, greater 
tolerance for frustration as well have been shown (Gramzow et al., 2000), which soundly speaking 
seems to guide our patience to a higher level and thus reach next level in personal growth. 
 On top of the research presented, there is one important thing to note which is that; the 
degree to how much self-concept clarity and complexity are related to self-esteem seems highly 
dependent on the culture. As individuals in collective cultures show a lower level of self-
complexity, they do not seem to be affected negatively by it (Campbell et al., 1996). In other words, 
in collective societies, there seem not to be a clear relationship between self-complexity and self-
esteem, whereas, in individualistic societies, the relationship seems more rigorous. This again may 
point to the idea that collective cultures have more ’external thoughts’ whereas individualistic 
societies display more ’internal thoughts’. Hypothetically, it may indicate that the individual in 
collective societies is a subpart of a system, whereas the individual in individualistic societies is a 
system of his own in which complexity occur, meaning how the subject identifies himself according 
to various aspects of his life. 
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 With that said, it seems that linguistics, conceptualizing, culture, complexity and more, are 
in one way or another a fluent marker in well-being. But since there are various components of 
linguistic skills, we ought to seek how and which each of them have the strongest relationship to 
well-being or negatively correlated to psychological disorders. Before presenting components of 
linguistic skills and its relation to mental health disorders, it is important to provide literature on 
mental health disorders in general and its relation to cognition. 

2.2 The Field of Mental Health Disorder 
Statistics on the diagnosis of mental health disorders have become very common these days. In 
America only, it is estimated that 54 million suffers from any kind of mental disorder. There are 
varieties of them – more than 200 classified forms of mental illness – but all of them though, seem 
to have one thing in common – they have a great impact on our behavior and well-being, depending 
on which illness and to what degree it is active. Some of the common are anxiety, mood, psychotic 
and personality- disorders. Among mental health disorders, depression has become very common. 
The reasons for this phenomenon can be seen from in a multi-level analysis in which society, 
culture, technology amongst other are contributive factors. Present thesis will not further discuss 
this topic (see Inglehart, 1990). 
 The present study will examine depression and will thus exclude further data on other 
illnesses. The interesting parts of depression in this regard are, i) who are the victims, do they have 
something in common, or do they lack something [together] in common? ii) is it related to a 
malfunction or lesser abilities in certain cognitive domains? iii) Could there be a relationship 
between linguistic skills and depression? To answer these question, profound findings on depression 
and how it may be related to aspects of cognition will be presented. 

2.2.1 Depression. 
Depression is not a cause of one certain event, although it could be in some cases, e.g. death of a 
beloved, health- or financial crisis, trauma etc. Depression can be spoken of in more than one way. 
If a person utters ”I feel depressed”, it doesn’t necessarily imply that he is depressed from a clinical 
point of view. Henceforth, depression will refer to clinical depression. Depressed people seem to 
have at least one of following in common. Usually, one talks about genetics because statistics show 
that if depression runs in family, then the child is of slightly higher risk of experiencing depression 
at one stage; another probably more important is the personality style, which basically means how 
one deals with problems, i.e. worries, low opinion of self, perfectionist, hiding feelings etc); the 
biology and hormones are imbalanced, which is rather important since depressed people seem to get 
out of routine and, along with insomnia, their sleep cycle is interrupted which interferes with mood 
regulation (Germain & Kupfer, 2008). 
 Commonly reported about how it is to be depressed are ‘low mood’. In its lighter form, it 
makes one feel as if everything seems much harder and less worthwhile. Further down to the darker 
side of depression, there are suicidal thoughts and hopeless of life, or simply put, lack of meaning in 
life (see further traits of depression in table 1). Depression does not have an age, though most 
commonly found in people between 15-45 years old, though some studies imply that depression 
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may occur even at a younger age (Furniss, Beyer & Guggenmos, 2006), entailing major depressive 
disorder as well (Haarasitla et al., 2003). 

Table 1: Display some key features of depression. 

2.2.2 Cognition and Depression. 
For some 20 years now, there have been a lot of publications on cognitive abilities in relation to 
various forms of illnesses. Such studies have shown that lower cognitive skills are predictors to 
multiple psychiatric disorders (Beaujean, Parker & Qiu, 2013). Some studies even imply a 
causational effect between cognitive skills and depression. Such complex analysis research has 
provided evidence that cognitive skills at one time in life are related to depression later in life. Even 
though they may be criticized on the validity of the study (due to the confounding factors), some 
have designed a longitudinal study through multiple tests on depression and cognitive abilities 
across time (Shadish & Cook, 2002; Beaujean, Parker & Qiu, 2013). Not only did researchers find a 
potential causal relation, but also that depression in early adolescence have a causal relationship to 

DSM-IV Classification of single-episode 
depression

ICD-10 Classification of depression

Five or more of the following symptoms to a 
degree were it hinder the person from 
important day-to-day activities

Depressed mood

Insomnia most nights Loss of interest and enjoyment

Fidgeting or lethargy Reduced energy

Tiredness Tiredness after a slight effort

Feeling of worthlessness    
 

Reduced concentration and attention

Less ability to concentrate Reduced self-esteem and self-confidence

Recurrent thoughts of death Ideas of guilt and unworthiness

Pessimistic view of the future

Disturbed sleep

Reduced appetite
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cognitive abilities in early adulthood. This study has consistently been replicated (see e.g. Hammar, 
2009). 
 Researchers found specific targets in our cognitive domain which depression significantly 
influenced. Compared to healthy subjects, depressed subjects had impairments in executive 
function, attention and declarative memory, all of which, correlates with neuroanatomy of 
depression. Consistent to the hypothesis, these manners also correlate with neurolinguistic 
structures of the brain. These manners are presented and discussed in 2.3.2 as this headline sums up 
in detail the importance of this research question. 
 It is hypothesized that if one loses a central source of self-worth, it increases the probability 
for them to be stuck in a self-regulatory cycle wherein lies lots of efforts to try to regain what they 
feel was once lost. This seems to trigger a self-focus attitude, ultimately leading to self-blame and 
other negative emotions. In other words, subjects who suffer from self-worth, which is commonly 
linked to depression in some cases, become egoistic in a sense (Rude, Gortner & Pennebaker, 
2004); but it does not seem to interfere with their empathy (Hoffman et al., 2016), which is 
somewhat arbitrary since empathy is key in socializing and not being selfish. This points to the 
complexity of a research question at this level, again begs for further research (elaboration in 6.1) 
Another way of viewing depression is from a social point of view, a model referred back to 
Durkheim’s model of suicide (Durkheim, 1951), which posits that the idea of self that is disengaged 
from social life and community, is key to suicidality. 
 In sum, there are many factors contributing to depression on one way or another; every 
aspect of these factors is situation-dependent, meaning that one factor at one point in time might be 
significant whereas in another point of time, may be less of an influential factor. What will be 
examined next are therefore just how influential are linguistic skills.  

2.3 Linguistics and Mental health disorders 
According to Rude and colleagues (2004), our words of choice correlate with our mental health 
status. It seems to be plenty of evidence suggesting this statement. Maybe it is why there is a 
cultural belief that good narratives are associated with mental health (Ramirez-Esparza & 
Pennebaker, 2006). In a study by Pennebaker & Beall (1986), it was found that students who wrote 
about their emotional state for two months were less likely to visit a health centre. Statistics show 
that they reduced the visits by 50%. A meta-analysis report on emotional disclosure and mental 
health outcomes shows consistent results (Frisina, Borod & Lepore, 2004). 
 In one study, comparing borderline personality disorder (BPD) with a normal group, Carter 
(2011), found BPD group significant impairment in language. In particular, a reduced syntactic and 
lexical complexity. During the experiment, it was noted that they had paused, especially when 
adjectives were used to describe childhood relationships with their mother. Expressive language 
deficits were also found in participants with post-traumatic stress disorder (Carter & Grenyer, 
2012). BPD, neurotic personality organization (NPO) and psychotic personality organization (PPO) 
were compared by analyzing the expression of words. The results demonstrated significant and 
distinct effects according to the following; BPD used language as to posit them outside themselves, 
or in other words, BPD used impersonal language; NPO, were characterized by their high level of 
defense strategies in language use, also displaying rich and intense language; PPO patients had 



�  av �15 42

overall poor language, this was seen as to lack of words (Jeanneau & Armelius, 1993). At last, 
studies also report subjects with language impairment are statistically more likely to struggle with 
emotional complexities (Conti-Ramsden & Botting, 2008). By no surprise is the widespread 
presence of psychometric impairments associated with communication deficits (Clegg et al., 2005 
in). 
 In another study, participants were divided into three groups accordingly; i) language 
impairments, ii) psychometric disorder, iii) both simultaneously. Cognitive difficulties were most 
significant in the group characterized by both psychometric disorder and language impairment 
simultaneously, than in the two other groups containing them separately. Findings as such suggest 
that there exists a relationship between linguistics and psychometric disorder (Cohen et al., 2000), 
including depression (Benner, Nelson & Epstein, 2002). 

2.3.1 Linguistics and Depression. 
With respect to the evidence presented above, it does not seem bold to claim the plausibility that 
depression itself may be linked to linguistic skills. To begin with, depression can be seen from a self 
point of view (Pyszcynski and Greenberg 1987), that is, how internal communication manifests; as 
well as from a social point of view (Durkheim, 1951), that is, how depression manifests externally. 
Stirman and Pennebaker (2001) may have found evidence for both. In their analysis of 18 poets, 
where 9 of which committed suicide. A total amount of approximately 300 poems were analyzed in 
chronological order from early-mid and later lives of these poets, using a text analysis program 
known as Linguistic Inquiry and Word Count. Words like I, my and me, that is, first-person view or 
singular form, were significantly more expressed than we, our and us, that is, collective view among 
poets that ended their lives in suicide. This is very interesting with respect to individualist contra 
collectivist cultures (cf. Bilingualism, Culture and Cognition). 
 In addition, depressed subjects are prone to use more frequent negative emotions compared 
to a normal healthy group (Ramirez-Esparza et al., 2008). Analysis of essays written by students 
indicates the phrase “I” used very more common than in non-depressed and ever previous depressed 
students (Rude et al., 2004). The contrast is also true, i.e. non-suicidal poets used more poems 
including collective meanings. However and since the poems did not differ in this respect among 
previously depressed and never depressed poets, it would be interesting to see how previous 
depressed subjects process thought. According to Rude (2004), it could shed light on what makes 
subjects vulnerable to depression. 
 Depression, therefore, exhibits expression through, not mere behavior and social tendencies, 
but also language. There are consistencies among studies that measure verbal semantic fluency; 
depressive patients, compared to a normal healthy group, produce fewer words (Dupont et al., 
1990). Another study found that depressive patients perform less in verbal memory tests as well 
(Jeste et al., 1996). As will be reviewed later, these correlate with neural activity in the frontal 
cortex, associated with deficits in executive function (Fossati et al., 1999). The interesting part is 
that there are overlapping areas in the brain between executive function (and other), in which 
aspects of linguistics also is processed (see 2.3.2). 
 As language deficits may persist into adulthood (Conti-Ramsden & Botting, 2008), 
longitudinal research on children with specific language impairment compared to siblings, indicate 
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that they in mid-adulthood are in a greater risk of developing psychometric impairments, including 
depression, social anxiety and even personality disorders (Conti-Ramsden & Botting, 2008). 
Statistics show that 40% of teenagers with or previous specific language impairment traits lack 
good quality friendships. It might be related to external factors, such as social cognition (Conti-
Ramsden & Botting, 2008). But according to the authors, evidence also supports the idea that the 
level of independence is associated with poor language skills in former years and poor literacy skills 
in later years. 
 We have provided literature on linguistics and depression in a way that allows us to 
acknowledge the research question and state a plausible hypothesis. To do matters even clearer, 
additional research and evidence from neuroimaging studies will be presented, in which certain 
areas of the brain correlates with depression and linguistics simultaneously. The region at play is the 
prefrontal cortex. 

2.3.2 Neurocognitive Correlations Between Depression and Linguistics. 
It is well known that the brain of depressed subjects differs from a normal brain. Since depression 
an has impact on our day to day life, cognition, mood, routines, it is not then a surprise that 
depressive brains differ in various regions and neural circuits of the brain. Specifically, studies 
report that depression can be seen in the limbic system (emotional regulation), prefrontal cortex 
(higher cognitive processes, including reward-/motivation system (orbitofrontal cortex)) and even 
substructures like basal ganglia (motor control) and brain stem. Consistently, brain images display 
lower metabolism rate in the prefrontal cortex in depressive brains compared to normal brains 
(Pandya et al., 2012). This is by no surprise that some of these regions also correlate with cognitive 
performance. Moreover, these regions also seem to correlate with aspects of linguistics as well. In 
sum, the presented literature below will support the research question by neuroscientific data on the 
relation between linguistic skills and depression. 
  Prefrontal cortex by itself involve regions that correlate well with cognitive aspects that 
have been mentioned throughout the thesis. For one thing, the prefrontal cortex is connected in a 
bidirectional manner to other areas of the brain, including parts of the limbic system (e.g. 
hippocampus) and other subcortical regions like basal ganglia (Gage & Baars, 2013). This thesis 
intend to bring about 10 Brodmann (BA) areas that occupies the prefrontal cortex, BA 8, 9, 10, 11, 
12, 13, 44, 45, 46, and 47, (Gage & Baars, 2013) in order to understand depression in the brain in a 
detailed manner as depression pretty much impairs broad aspects of our cognition in general (Li et 
al., 2016a). Some of which will be more or less related to linguistics. Although, it is important to 
note that depression per se does not merely correlate with abnormalities in prefrontal areas. In fact, 
there are a number of areas in the brain, aside from prefrontal cortex, that strongly correlates with 
depression, e.g. BA 25 (Fox et al., 2012). Due to the aim, purpose and extent of this thesis, only 
prefrontal cortex will be investigated in detail. 
 Frontal eye field (BA 8) is a given name due to its seemingly important role in controlling 
eye movements, even saccades whether voluntarily or reflexively (Horn & Leigh 2011). Several 
studies have indicated that subjects with depression disorder display abnormal eye movement 
including saccades. For instance, during a fixation task, participants with depression disorder, 
compared to a healthy control group, displayed more fixation, shorter fixation durations, 
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significantly more saccades; in the saccade task, depressive disorder participants displayed longer 
anti-saccade latencies and smaller anti-saccade peak velocities. According to Li and colleagues 
(2016b), eye tracking test may contribute to our understanding of mental disorders by examining 
cognitive and psychomotor functions. Moreover, via eye tracking movement, we may also get 
additional insights to visual exploration ability, spatial and working memory; but also, emotional 
reaction inhibition ability (Li et al., 2016a). The interesting part of these studies mentioned is that 
lesion to BA8 has been found to generate involuntary eye movements. To specify further, a lesion in 
BA8 followed by e.g. stroke demonstrates a tonic deviation, whereby eyes disposes to the side of 
the brain hemisphere in where the lesion is located. This indeed may contribute as a method to 
clinically determine the state of various mental disorders (e.g. Bittencourt et al., 2013) 
 BA8 is involved with more than eye movements. It seems to be activated during 
uncertainties as well. According to Volz, Schubotz & Cramon (2005), uncertainties during decision 
making correlates with activation in BA8. One of our driving forces, hope — which can be said to 
be the enjoyment of delayed uncertainty — also correlate with activation in BA8. This is rather 
interesting because depressed individuals seem to perform less in decision making and as 
mentioned, a feeling of hopelessness. In addition, BA8 along with other nearby areas of the brain 
display neural firing during translation tasks (Price, Green & Studnitz, 1999). 
 Plenty of evidence report BA 9 to be activated in conjunction with various domains, the 
relevance to our topic will be mentioned briefly and other functions of BA9 will be excluded. As 
been presented in ”linguistic and depression” section, depressed subjects seem to have a distinct 
way of expressing self. This may be due to self-evaluation at least, which can be linked to self-
criticism. In fact, self-criticism is positively correlated with activation in the dorsolateral prefrontal 
cortex, in which BA 9 is a part of. These findings may contribute to a wide range of mood disorders 
(Longe et al., 2010). For one thing, the considerably opposite of self-criticism, high self-
reassurance, correlates with activity in the ventrolateral prefrontal cortex, which partly consists of 
Broca’s area. In relation to linguistics, further studies link verbal fluency (write as many words as 
possible in a given time, beginning with a certain letter) to activation in BA 9 along with Broca’s 
area and other regions as well (Abrahams et al., 2003). Additionally, BA 9 displays increased 
activation during semantic categorization (Hugdahl et al., 1999). Moreover, such results are 
consistent with previous studies, which shows neural firing in the left portion of the prefrontal 
cortex as subjects accessing their mental lexicon (Abrahams et al., 2003). 
 BA 9 has also shown to be related in theory of mind including interpreting others intention 
(Goel et a., 1995; Gallagher et al., 2002); Attention to positive and negative emotions (Kerestes et 
al., 2011); empathy (Farrow et al., 2001); and planning which is partly related to decision making 
(Fincham et al., 2002); all of which, seem to be related to life quality or well being. 
 The frontal pole cortex, BA 10, related to cognitive skills, or more specific, goal formations 
including risk-taking process and memory retrieval, both of which are more or less impaired in 
depression to a certain degree (Gilbert et al., 2010). BA 10 also seems to co-activate together with 
BA 9 in verbal fluency tasks (Gilbert et al., 2010). It was found that subjects with the major 
depressive disorder had significantly more cerebral blood flow in this area compared to normal 
brain (Monkul et al., 2011), also demonstrating altered activity during error in Stroop-task test 
compared to a healthy control group (Holmes & Pizzagalli, 2008). In an fMRI study comparing 



�  av �18 42

subjects with autism spectrum disorder and normal healthy group, scientists were able to observe 
distinct neural firing in BA 10. In a language processing task, participants underwent two sets of 
experiments, in which the audio matched (experiment 1), or not (experiment 2) the reading content. 
The control group had decreased activity in BA 10 during the second non-matching task (Tesink et 
al., 2009). BA 10, part of the ventromedial prefrontal cortex is involved with self-referential 
processing that is specifically related to judgment and inferences about self and others. This could 
very well mean that the subjects with autism may have abnormal self-referential mental activity, as 
supported by Tesink and colleagues (2009). 
 BA 11 is a part of the orbitofrontal cortex, associated with reward/motivation. Beside how 
this is poorly operated in depressive disorder, researchers have also been able to link BA11 to 
linguistics. Specifically, they found that the decline of verbal learning correlated with decrease 
metabolic rates of glucose in BA 11 and 47 (Kalbe et al., 2009). The rates of metabolic glucose in 
BA 11 is consistent in a number of studies, also able to link metabolic rate to depression (Song et 
al., 2008). Consistently, researchers further observed the response to cognitive behavioral therapy in 
subjects with depression and realized a significant decrease in glucose metabolism in BA 11, again 
pointing to an abnormality in this region compared to normal healthy group (Goldapple et al., 
2004). BA12 is one of few areas whereby research is shown to have been restricted. One reason 
revolves around the attempt to define it precisely as it used to be part of BA 11. Some research 
suggests its relationship to emotional aspects, social cognition, decision making and taste 
(Kawamura, 2017). In one study though, comparing depression disorder in subjects undergoing 
medication contra without, researchers found that subjects without medication had increased 
functional connectivity links between orbitofrontal cortex (reward-, emotional regulation centre), 
BA 12 and 47, and Precuneus (sense of self), angular gyrus (part of language processing), which is 
consisted with the hypothesis that depression correlates with increased interactivity in the region in 
question (Cheng et al., 2016). These results shed light on the potential relationship between 
linguistic processing in the brain and depression, enforcing the hypothesis of this thesis. 
 Recent studies suggest the role of the insula, which partly consists of BA 13, in language 
processing. Whilst the ventral (occipital-temporal) stream activates during access of familiar words 
encoded in lexical memory; decoding phonetical words — such as mapping sublexical spelling onto 
sounds — are correlated with activation in the dorsal (occipital-parietal-frontal) stream; Insula, on 
the other hand, is partly active during phonological processing, sublexical spelling-sound translation 
in particular. These manners support the role of the insula during reading (Borowsky et al., 2006). 
BA 13 was shown to have altered functional neural circuits in subjects with depressive disorder, 
whereby connective links to parahippocampal regions were diminished (Cheng et al., 2016). 
 Previously mentioned literature on BA 44, or together with BA45 constitute Broca’s area, 
are well documented in the research field for its relation to linguistic processing. Further distinct 
functioning between them in ways of processing information and kind of information do exist 
separately, but will henceforth not be discussed in further detail in this thesis. What they do have in 
common, is how they are both targets in depressive disorder. With respect to BA46; researches 
attempted to target depression with TMS and received positive results in clinical depression 
disorder (Fox et al., 2012). 
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 In sum, there seem to be overlapping areas between cognition, linguistics, depression and 
well-being that undertakes neural firing in different networks within the same structure. One such 
good instance besides previously mentioned information is the olfactory bulb, associated with a 
sense of odor and is located in the inferior part of the frontal lobe. Research has shown that 
olfactory bulb in clinically depressed subjects have reduced volume matter to a degree where the 
researchers propose that it can act as a biomarker for depression (Rottstaedt et al., 2018). Additional 
evidence in support of this stems from animal research as well. Morales-Medina and colleagues 
(2013) conducted a study in which surgical intervention, removing the olfactory bulb in rats. They 
were able to observe structural changes in amygdala and hippocampus (i.e. disrupt cell growth, 
decreased neuroplasticity and dendrite reorganization), ultimately promoting behavior changes 
similar to human-kind depression. 
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3. Research Question and Hypothesis 
Despite extensive research presented in various context and level of analysis, the link between 
linguistic skills and depression are not to be taken for granted. One reason is that it is difficult to 
account for variables and conditions that influence the results. In addition, it may be even more 
difficult to control for these variables altogether. This thesis strives to set a motion in this specific 
subject. The research question is whether linguistic skills correlate with depression. The hypothesis 
states that the present study will display a negative correlation between linguistic skills and 
depression. The purpose of this study, therefore, is to shed light on the potential relationship 
between linguistic skills and psychological disorders and to further encourage more research in this 
field. One reason is that influencing linguistic skills may also influencing depression. There are 
however some complications to this because the hypothesis also entails some postulates. 
 As for one thing, the hypothesis implies that a subject with relatively good mental health, 
whom also appear to have good linguistic skills will ’loosen’ his skills when he/she fall victim for 
depression. At first sight, it seems implausible for linguistic skills to ’vanish’, but it might actually 
be very logical since the working memory is at large deficit in subjects with depression, meaning 
that the person in question might have limited access to his online-language store in the brain. The 
proposed idea stems from model-based research in working memory and trait self-knowledge. One 
model, i.e. computational view states that trait self-knowledge in fairly new situations will rise — 
not from pre-computed data episodes (i.e. abstraction view), but rather — from an online process 
(Klein et al., 2008). It means that trait judgements are always generated in real-time. This model 
description could also apply to our language expression since both trait judgements and language, 
lacks enough understanding of where they are stored and how they acquired. However, the answer 
to this kind of research will be better investigated through a longitudinal design. 
 To thoroughly develop an understanding of the role of linguistics in mental health, it is first 
necessary to determine a kind of relationship between them. As there exists a wide spectrum in both 
phenomena, it was determined that a within-group design was most appropriate. A between-group 
design would only determine a correlation between the means and thus not account for different 
degrees of depression and linguistics and how they interplay. Due to the extent of this thesis, the 
author proceeded with an online survey as it saved valuable time. 
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4. Method 
4.1 Participants 
83 potential participants were contacted via Facebook (26 persons in a group from university of 
Skövde, studying consciousness and philosophy, and 40 from personal friend list) or via email (17 
participants) during Mars 2019. A brief description of the survey study was sent (see Appendix A). 
43 participants confirmed interest in performing the experiment and were further provided with an 
email in which the experiment was explained in detail along with the purpose of the study (see 
Appendix B).  
 11 of them where unqualified for the study due to one of following reasons; i) one subject 
had not Swedish as ’first language’; ii) one subject had dyslexia diagnosis; iii) one subject 
performed the experiment after analysis started and was therefore excluded; iv) 8 subjects did not 
complete the entire experiment and were therefore excluded. The participation rate yielded 39/83 = 
0.469 or 47%. 
 The author of this paper has taken into consideration the laws relevant for research in 
Sweden. Four main principles obtained and summarized from Vetenskapsrådet (2002) for research 
purposes in Sweden. The first principle regards the participants right to know the purpose of the 
experiment, known as the ’information requirement’ (informationskravet). The second principle 
regards the participants conditions and terms for attaining the experiment, including their right to 
abort at any time without having to provide any reason. It is known as the ’consent 
requirement’ (samtyckeskravet), which was sent to all participants via email to sign (Appendix C) 
before accessing the online survey. In this experiment, participants were allowed to perform the 
study before the research leader received the consent paper (per post or digitally via scanner). The 
third principle concerns the Swedish personal data act, which protects sensitive and personal data, 
meaning that the scientific data collected cannot be linked to a certain participant. This issue was 
resolved by providing a number to participants, meaning that the data collected cannot be linked to 
personal data. The last principle serves to protect any data from non-scientific purposes, meaning 
that yielded results only be used for scientific purposes. 

4.2 Materials 
4.2.1 PHQ-9 
Depression was measured through a formula containing 10 questions and named PHQ-9 (Appendix 
D). The tenth and last question is not involved in rating score, but more used as a hint for the 
researcher. Nine question in total, each with scoring rate between zero and three, which may yield a 
result ranging between 0-27. The scores are categorized in four divisions, the higher the score, the 
higher depression severity. See score and interpretation in table 2 below. The scale including 
validity and reliability are obtained and approved according to Kroenke, Spitzer, and Williams, 
(2001) and again Kroenke & Spitzer (2002). The author of this paper translated the questions from 
English to Swedish according to the best of his ability.  
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Table 2: Display score range, interpretation and proposed treatment (Kroenke & Spitzer, 2002). 

4.2.2 IAPS Images 
The images were retrieved from Lang, Bradley and Cuthbert’s (2008) IAPS (International Affective 
Picture System) requested from University of Florida, for the reason that they have been used 
widely in psychological research context. 4 Images were randomly selected : Image 1 with ID no.75 
and emotional valence of 6.57. Image 2 with ID no.2154 and emotional valence of 8.03. Image 3 
with ID no.2722 and emotional valence of 3.47. Image 4 with ID no.1112 and emotional valence of 
4.71. 

4.2.3 Procedure 
Participants interested in the experiment were given additional information about the experiment 
and its purpose. This was sent to them via email in conjunction with the consent form. In detail, the 
email contained an invitation letter concerning the purpose of the study, who the author is, under 
which institute the thesis took place and that the whole experiment was designed and performed 
online. The other letter was the written script, contained information about the experiment per se, 
how to go about it and what phases it included. For one thing, a time limit was not set, although 
they were told that it should not take longer than 40 minutes. Another thing was that they were not 
able to save and return later, but must be done in one session. The outline of this experiment 
therefore came in three phases, though all presented under one page with scroll function. The first 
phase included background questions as age, sex, Swedish as first/second language and whether 
they had dyslexia diagnosis. The second phase measured depression level, see questions in 
Appendix D. The third and last phase included presented stimuli, IAPS pictures which came with 

PHQ-9 Scores and Proposed Treatment Actions

PHQ-9 Score Depression Severity Proposed Treatment Actions

1 to 4 None None

5 to 9 Mild Watchful waiting; repeat PHQ-9 
at follow-up

10 to 14 Moderate Treatment plan, considering 
counseling, follow-up and/or 
pharmacotherapy

15-19 Moderately Severe Immediate invitation of 
pharmacotherapy and or/
psychotherapy

20-27 Severe Immediate initiation of 
pharmacotherapy and, 
if severe impairment or poor 
response to therapy, expedited 
referral to a mental health 
specialist 
for psychotherapy and/or 
collaborative management 
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room to write and reflect freely upon them right below each picture. They were told to sign the 
consent form and then click on the link to enter the experiment which was designed using Google 
services (Drive). 

4.3 Analysis 
Depression scores were then analyzed in conjunction with lexical density/diversity scores, as a 
mean to determine linguistic skills. 

4.3.1 Linguistic Measurement Tools.  
Each participant had written one text under each presented stimuli (4 images), but the texts were 
summed to one text in the analysis. There were several analysis methods utilized in this experiment. 
One way of measuring lexical density is by Ure’s (1971) method which is characterized by (the 
number of lexical items times 100) divided by the total number of words. Another way of 
approaching and deriving a density score is by LIX, a Swedish system that is short for 
läsbarhetsindex (readability score), developed by Björnsson, 1968). This index suggests how 
simple/easy the text is to read, but should not be regarded as an absolute science rather than to give 
a hint). It generates a score from 0 to >60 (see Table 3 for interpretation). Another software, 
SWEGRAM (www.swegram.se), was used to analyze and obtain further data known as single- and 
full nominal ratio (enkel- och full nominalkvot). These are also measurements of ’lexical density’ 
and are concerned with word type. Single nominal ratio is derived by dividing all nouns with all 
verbs. Full nominal ratio on the other hand is derived by a more complex formula: (nouns + 
prepositions + participle) / (pronoun + adverb + verb). Both of which yields a result of how 
compact or dense a text is. The LIX software also calculates three other variables (presented in 
Table 4), and are regarded to measure lexical variation through what is known as ‘lexical diversity’. 
These are determined by how many different words are used and how many are unique. In general, 
more variety of words in a text yield a higher index. 
 In sum, there are two general approaches adopted in the present study to measure linguistic 
skills; density and diversity. Lexical diversity differs from density in the sense that it is more 
concerned with word-variety and content. It was measured by three methods, all related to one 
another (see table 4). Density through LIX is concerned with length of words, amount of sentences, 
and average sentence lengths which seems as a reasonable indicator due to academic test typically 
contains more informative items, thus making the text information compact. Density through Ure’s 
method approaches this element by drawing attention to the words that contain information (i.e. 
nouns, adjectives, verbs and adverbs), thus excluding grammar items such as pre propositions or 
particip. When calculating lexical density, one identifies each word as either a lexical word or not. 
The lexical words are either nouns, adjectives, verbs, or adverbs (Johansson, 2008).   
  

http://www.swegram.se
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Table 3: Displays readability score and how to interpret the index. Lm is the average sentence length and Lo is 
the number of ’long words’ (i.e. words with >6 letters). Lm is derived by dividing the total number words by the 
total amount of sentences. 

Table 4: The left column shows three ways of calculating lexical diversity. ’Unique words’ are words that only 
appear once in a given text. Each method has its own equation with limitations respectively.

 Indeed no system is perfect for evaluating linguistic skills precisely. We chose both LIX and 
Ure’s method due to fallacies. For instance, density through LIX is not concerned with 
grammatically modified words. It means that words can be modified as to be categorized as long 
words, despite being easier to understand than other sophisticated words with less than 6 letters (i.e. 
not long words). Ure's method itself might not provide satisfying score as more adjectives and 
expressing language will generate higher score (Table 5). Nominal scale was also used as it provide 
results from complex equation with respect to many type of words (nouns, prepositions, participle, 
pronoun, adverb and verb). For these reasons, Nominal ration, LIX and Ure’s method were adopted 
as a complement to each other.  

LIX Score (Lm + Lo) Interpretation Example

< 30 Very easy to read Books of children

30 - 40 Easy to read Fiction, popular magazines

40 - 50 Moderate Newspaper 

50 - 60 Difficult Official text, academics

 > 60 Very Difficult Bureaucrat Swedish

Type/Token Ratio (TTR) Signifies total amount of unique 
words. The derived score displays the 
percentage of the words in a text are 
different. 

Not concerned with the length of the 
text as it will logically and fallibly 
yield low result the longer the text is.

Total number of unique words (types 
divided by the total number of words 
(tokens) multiplied by 100 to get a 
percentage   

TTR = types/tokens x100 

Word variation index 
(ordvariationsindex, OVIX)

Upgrade of TTR in which pieces of the 
text are calculated separately then 
divided to yield an average result.


However, a shorter text will most 
likely contain more unique words and 
therefore yield a higher index.

Tokens divided by the result of 2 
minus (tot. number of words (types)/
tokens). A mathematical equation 
gives:

log(tokens) / log(2- (log(types) / 
log(tokens) 

Word variation ration 
(ordvariationsratio, OVR)

Concerned with the length of the text 
and claimed to be easier to interpret 
than OVIX, because the length of the 
text do not interfere with the ratio 
(Herdan, 1964)

The total amount of words divided by 
the total amount of unique words. A 
mathematical equation gives: 
log(types)/log(tokens)
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Table 5: displays varieties of scores depending on the writer’s engagement and ambition in expressing self. 

4.3.2 Statistical Analysis 
The data yielded several scores depending on the method. Ure’s method will be analyzed be 
manually counting the words and calculate according to its formula. LIX-, TTR-, OVIX- and OVR 
scores will be derived from LIX. Full- and single nominal ratio will be derived from SWEGRAM. 
Statistical analyses were performed with SPSS (Statistical Package for the Social Sciences, version 
23). As the sample included more than 30 participants, parametric test was used. To highlight any 
association between depression and linguistic skills, Pearson correlation coefficient (r) between 
PHQ-9 scores and the different linguistic scores were calculated. The significance level was 
determined at alpha = 0.05). 
 

Lexical words in bold lexical items/
tot. words*100

He loves going to the cinema 3/6*100 = 50%

John loves going to the cinema 66.67 %

John Smith loves going to the cinema 71.43 %

John Smith loves going to the cinema everyday 75 %

John Smith intensely loves going to the cinema everyday 77.78 %

John Smith intensely loves going to the huge cinema everyday 80 %
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5. Results 
5.1 Descriptive statistics 
Initially 39 attended the experiments, however, four of them, three men and one woman were 
excluded from the study due to an insignificant amount of words to analyze (each less than 
100 words as mentioned in instructions). This leaves to 19 men and 16 women with a mean score 
and standard deviation (SD) as: M= 27.45 ± 5.51. PHQ-9 score indicated a level of depression of 
5.71 (SD = 4.37). Participation rate gives 39/83 = 0.469 or 47%. The number of generated words 
was on average of 429.46 (SD = 118.31) per participant. As for linguistic skills measures in terms of 
density; LIX score indicated a mean value of 33 ( SD = 5.01); Ure’s method produced a mean value 
of 58 (SD = 3.65); single nominal ratio yielded a mean value of 1.17 ( SD = 0.36); full nominal 
ratio gave a mean value of 0.98 (SD = 0.34). Linguistic skills from diversity point of view 
generated for TTR, a mean value of 51.63 (SD = 5.35); OVIX yielded a mean value of 57.91 (SD = 
5.96); and, OVR indicated a mean value of 8.80 (SD = 1.77).  

5.2 Statistical Analysis 
Correlational Pearson analyses demonstrated significant associations between (PHQ-9 and LIX (r = 
-0.379, p = 0.026) as well as TTR (r = 0.322, p= 0.044). However, as seen on Figure 1, one clear 
outlier to the far most right in both scatterplots suggests exclusion. In this case, cook’s distance was 
equivalent to 13.06 which is considered as too influential. 
 

Figure 1: On the left marks the relationship between PHQ-9 and LIX whereas the right displays the relationship 
between PHQ-9 and TTR. 

 Additionally, one participant was removed from further analysis, proceeding with N=34 
(mean age, SD). The greatest difference was that PHQ-9 and TTR no longer bear significant p-
value, and only LIX shows a significant correlation with PHQ-9 (p = 0.027). No other correlation 
was significant (see Table 6). 
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Table 6: displays correlation coefficient, significant value, correlation value and how data is interpreted in terms 
of statistical significance. 

N = 34 Pearson 
Correlation 
Coefficient

p-value, = Statistically 
significant

PHQ-9 — LIX -0.379 0.027 Yes

PHQ-9 — Ure’s 
method

0.216 0.219 No

PHQ-9 — Single 
nominal ratio

-0.291 0.095 marginal

PHQ-9 — Full 
nominal ratio

-0294 0.091 marginal

PHQ-9 — TTR % 0.322 0.064 marginal

PHQ-9 — OVIX 0.127 0.473 No

PHQ-9 — OVR % 0.253 0.148 No



�  av �28 42

6. Discussion 
The analysis of 34 participants showed a statistical significance value among one measure of 
linguistic skills, LIX. PHQ-9 score correlated negatively with LIX, which supports the hypothesis. 
Ure’s score, along with TTR/OVX/OVR displayed a positive correlation, though they did not 
display a significant statistical value. Single and full nominal scale displayed negative correlation, 
yet, they carried no significant statistical value.  
 However, there is one variable that are believed to have generated conflicting results, 
namely that participants were very different, ranging in age and academic background (see further 
limitations in 6.1). It seems therefore that research on this large-scale level ought to have relatively 
similar participants with respect to their background as to obtain valid data. One phenomena worth 
mentioning for future references is the emotional valence with respect to the randomly picked IAPS 
images. This was not analyzed upon, although seemingly plausible that emotionally triggered 
stimulus could influence the writing, ways of expression and focus. 
 The goal of the study was to shed light on the linguistic cognitive system in the brain as to 
how big of a role it play in psychological disorders. Though the initial hypothesis, which could not 
be investigated in this thesis due to time and extent, is that good linguistic skills in pre-adolescent 
years promotes superior well being; and in contrast, poor linguistic skills equals to proneness to 
psychological disorders. Given the resources and considering the magnitude of the background 
variables among the participants, a weak correlation between linguistic skills (LIX) and depression 
(PHQ-9) seems enough to pursue this line of research. It should be noted that this experiment was 
an initiation, a plot study to encourage more research with more controllable forces as for the 
background variables. Such proposals are summed in the section 6.1 below. This ought to be 
especially reinforcing since studies, including longitudinal designs, acknowledge emotional 
difficulties, partly in relation to linguistic skills. 
 It is acknowledged by various research that childhood language difficulties can persist to 
into adulthood (Clegg et al., 2005), which is what we want to shed light on. Emotional issues are 
according to Toppelberg & Shapiro, 2000, more due to external rather than internal factors. Whether 
true or not, it still points to the problem in claiming a rigorous link between linguistic skills and 
psychological disorder in general, including depression and hence, longitudinal study ought to be 
recognized with good control for potential variables that may manipulate data outcome. 71% of 
formally identified with emotional behaviour disorder (EBD) have undergone significant language 
impairments. On the other hand, 57% of children diagnosed with language impairments were also 
in EBD category (Benner, Nelson & Epstein, 2002). Thus, there seem to be a significant statistical 
relationship between EBD subjects and language deficits. There are even stronger relationship 
between language deficits and antisocial behaviour (e.g. Toppelberg & Shapiro, 2000) including 
interpersonal relationships. In line with this, aggressive children report using less verbal cues and 
more physical actions to solve issues concerning interpersonal dilemmas. These effects are 
manifested clearly in public schools. A totality of 90% if children with EBD demonstrate language 
deficits (Benner, Nelson & Epstein, 2002). 
 As pointed earlier, to understand the effects in a more reliable way, we need to assure that 
the effect is not due to measurement methods (Benner, Nelson & Epstein, 2002). The other issue 
resolves around the causation question ”chicken-or-egg-question”, that is, which came first: do 
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EBD emerge from language disorders or is it the other way around? This would indeed emphasize 
to what degree these are dependent on each other. For all we know, these two might just be 
mediated by a common set of variable. Another issue we are facing is that current instruments 
measuring underlying cognitive processes are not as good as instruments designed to estimate 
language development and or academic achievement (Beitchman et al., 1998). These are among the 
common reasons why we need to do more research, especially intervention studies, in order to 
understand the extent to which language and mental health are inter-related. 

6.1 Limitations and Further Studies 
This experiment served as a pilot study to encourage more research between the fields. It also 
means that there need to be more variables controlled for, such as social class, economic status, 
social life in general including family, academic achievements, habits, genes, culture, food and 
nutritions, sports and exercise — all of which seem to influence a person’s state of mind and mental 
health. Depression itself has a broad spectrum, along with its various form it manifests in. For this 
reason, this type of research would increase in validity, if one the of depression within the spectrum 
would be measured. With this said, the results of the study only point to the right direction, but any 
conclusion regarding the nature of the relationship between linguistic skills and psychological 
disorder remains questionable. However, what can be stated so far — and according to the results 
— is that, the contrary (i.e. a negative correlation) is very unlikely to be true. 
 Though, the hypothesis ought as presented, provide evidence that poorer linguistic skills 
give rise to proneness to depression; it still remains a question of how fast linguistic skill is loosen 
(or retaken when the person in question overcome depression). For instance, if an individual gets 
traumatized in a sudden manner and fall victim to depression the next second, does the linguistic 
skill get lost as well? It does not seem that way, at least not soundly speaking. One way of moving 
forward with this exact question is to measure linguistic capabilities with individuals who suffers 
from seasonal affectional disorder in summer and in winter and look for evidence. The content of 
the text could aslo be noticed as depressed individuals are less specific than normal healthy group 
and use more ”I” than non depressed (Rude, Gortner & Pennebaker, 2004). Depression in this 
regard should be measured by more and further questions, maybe with more scales, as to determine 
more precisely at what stage of depression is the specific participant. The reason is that PHQ-9 
requires the agent to think and base answers from the two past weeks. An academic may be under a 
lot of stress du to examina period; or one might be under other personal errands that contribute to 
filling a third-degree rather than one-degree in under normal circumstances. This goes by no saying 
that the obtained data are open for misconception and or misleading statistics. For this reason the 
author of this paper suggest that depression measures should be done several times under e.g. three 
months and in this sense obtain mor reliable data. 
 Another way of moving forward with this issue is to design a longitudinal study and strictly 
control for variables mentioned above. According to the hypothesis, this would scientifically prove 
that poor linguistic skills give rise to proneness to depression. One way of looking at this 
phenomena is to account for prerequisites of children before entering elementary school. It seems 
that there language and linguistic development increases not in a constant manner but are 
proportional to how many words they know from the beginning and how good they are in 
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understanding abstraction levels e.g. animal - dog - German Shepherd. Another reason is that lexical 
problems in children are influential in other domains of linguistics, e.g. semantics, phonology. 
Additionally, lexical problem seem to be influenced from sociocultural environments as well 
(Nettelbladt et al., 2008). 
 Another approach is to move forward with a cross-sectional design, which would allow 
researchers to scientifically observe the effect language richness have on two groups (e.g. English 
and Swedish speakers; or, Greek and Danish speakers). Surely this would mean to be cautious in 
choosing participants as ’depression’ measurements and diagnosis may be relative to culture (e.g. 
Link et al., 2011). A third proposal would be to measure the effect in a within-group design; having 
participants with relatively same prerequisites in one language domain, and test their linguistic 
skills to each other. Is it possible that those with good linguistic skills will do better in mental health 
than those with poor linguistic skills? A fourth approach would focus on statistical analysis, 
meaning that, how many inhabitant in one country with relatively same prerequisites, would be 
victimized to depression per capita, comparing bilinguals and monolinguals. 
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7. Conclusion 
The scientific conclusion of this thesis with respect to the procedural experiment, is ambiguous. The 
author of this paper would due to limitations, previously mentioned, draw an attention and 
encourage a longitudinal study as to find out if good linguistic skills in young children will 
negatively correlate with proneness to depression in later years; and whether poor linguistic skills in 
childhood will correlate with proneness to depression in later years. This would engage parents to 
motivate their young children to read as early as possible, and in this way, overcome one of the 
most common disorder that cost lives today. What this thesis add to current research is further 
clarification of depression, i.e. how its linked to linguistic skills, thereby also its potential of being 
an indicator of depression. It is therefore interesting to explore these areas together and shed further 
light to clinical alternatives to target depression without the side effects of pharmaceutical 
interventions. 
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APPENDIX A, Invitation letter 

Hej och välkommen till denna online-baserade studie som avser att studera relationen mellan 
lingvistiska färdigheter och psykisk hälsa. Den här tesen är ett master arbete vid Linköpings 
Universitet inom kognitionsvetenskapliga programmet. Dina svar är anonyma och du är skyddad av 
personuppgiftslagen. Detta innebär att dina svar inte kan knytas an till dig som individ, utan 
kommer endast användas i forskningssammanhang nu och eventuellt framöver.  
Deltagandet i denna studie är frivilligt och du kan avsluta experiment när du vill. Resultaten av 
studien kommer att användas på grupp-nivå och ingen individuell resultat kommer att visa. Studien 
är viktigt eftersom hela tesen berör relationen mellan lingvistik och psykisk hälsa; som generellt är 
mindre populär än andra områden. 

Författaren tackar oerhört för ditt deltagande och engagemang i frågan, som upptar ungefär eller 
mindre än 45 minuter av din tid. 

För frågor, se kontaktuppgifter nedan. 

Vänligen, 
Mohamed 

[Contact information] 
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APPENDIX B, Script 

Hej och välkommen till denna studie. Denna studie syftar till att studera språk och psykisk hälsa. 
Ditt deltagande i denna studie består av några moment.   
1) Bakgrundsfrågor (t.e.x kön, ålder) 
2) Fylla i ett kort formulär (PHQ-9). 
3) Titta på fyra bilder och reflektera skriftligt på dem en och en. 

Formuläret består av tio kryssfrågor och bör inte ta längre än någon eller några minuter. Det handlar 
mest om att intuitivt svara på de korta frågorna genom att kryssa i det alternativ som bäst känns 
passande. I fas två av studien kommer du att bli presenterad med fyra bilder, där du ska reflektera 
skriftligt över dem var och en för sig. Du bör komma upp i åtminstone (men gärna mer än) 100 ord 
per bild. 

Innan vi börjar kommer du att skriva under ett samtyckesformulär. Som forskningsdeltagare är det 
bra för dig att veta dina rättigheter. Först och främst, all personlig data som vi samlar in hanteras 
enligt personuppgiftslagen. Dvs. ditt resultat kommer inte att anknytas till dig som individ. Enligt 
forskningsetiska principer har du som deltagare rätt att närsomhelst avbryta studien utan att ange 
skäl. Härledd resultat kommer endast användas i forskningssammanhang. Du får ställa frågor om 
något är oklart. 
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APPENDIX C,  Consent Form  

Samtyckesformulär 

● Jag har fått eventuella frågor besvarade gällande studien på ett tillfredsställande sätt. 
● Jag har fått skriftlig information om denna forskningsstudie. 
● Jag är medveten om att mitt deltagande är helt frivillig och får lov att avbryta deltagandet närsomhelst. 
● Jag ger mitt samtycke att delta i studien och är medveten att all information och datainsamling hanteras i 

enlighet med personuppgiftslagen. 
● Jag samtycker att insamlad data förvaras och hanteras elektroniskt av studieansvarig. 

_____________ 
Datum 

____________________________   ___________________________________ 
Deltagarens  namnteckning      Namnförtydligande 

Försöksledaren har förklarat  

Undertecknad har gått igenom och förklarat studiens syfte för ovanstående forskningsperson samt erhållit forskningspersonens 
samtycke.  

_____________ 
Datum 

___________________________   _________________________________ 
Forskningsledares namnteckning   Namnförtydligande 
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APPENDIX D, PHQ-9 Form Questionnaire 
Under de senaste 14 dagarna, hur ofta har du du besvärats av följande problem? 

Om du kryssat för att du haft något av dessa problem, hur stora svårigheter har dessa problem förorsakat dig på arbetet, 
eller för att ta hand om sysslor hemma, eller i kontakten med andra människor? Ringa in ditt alternativ. 
Inga svårigheter  Vissa svårigheter        Stora svårigheter  Extrema svårigheter

Inte alls Flera dagar Mer än hälften av 
dagarna

Nästan varje dag

Lite intresse eller glädje 
i att göra saker

Känt dig nedstämd, 
deprimerad eller 
hopplös

Problem att somna eller 
att du vaknat i förtid, 
eller sovit för mycket

Känt dig trött eller låg 
energi

Dålig aptit eller att du 
ätit för mycket

Dålig självkänsla - eller 
att du känt dig miss- 
lyckad eller att du svikit 
dig själv eller din familj

Svårigheter att 
koncentrera dig, till 
exempel när du läst 
tidningen eller tittat på 
TV

Att du rört dig eller 
talat så långsamt att 
andra noterat det? Eller 
motsatsen – att du varit 
så nervös eller rastlös 
att du rört dig mer än 
vanligt

Tankar att det skulle 
vara bättre om du var 
död eller att du skulle 
skada dig på något sätt


