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1 

 

THE RELATIONSHIP OF SELF-REPORTED READING HABITS AND DECLARATIVE 

MEMORY 

 

Bernardo Álvarez 

The present study examined the possibility that reading books might support declarative memory, and potentially 

contribute to the cognitive reserve and thereby minimize age-related decline in memory functions. It was a cross-

sectional study, where data were taken from 566 Betula Study participants, as well as the scores of declarative memory 

assessment tasks, and book reading reports. The tasks of episodic memory were sentence learning with and without 

encoding enactment –free and cued recall. The tasks of semantic memory were word fluency, initial letter A, M five-

words, B profession names, and SRB –vocabulary. Three-way analysis of variance was performed for hypothesis 

testing. The results showed that book reading might support declarative memory. There was a significant relationship 

between education and book reading. Was not found if book reading might minimize age-related decline.  In 

conclusion, the study showed that book reading and years of education might support declarative memory.  

Denna studie undersökte om läsandet av böcker stödjer deklarativt minne, och eventuellt främjar den kognitiva 

reserven, vilket medför en minimerad åldersbaserad reduktion i minnesfunktioner. I denna tvärsnittsstudie ingick data 

från 566 deltagare i Betulaprojektet som testats med avseende på deklarativa minnesfunktioner, samt en 

litteraturanalys. Utvärderingarna som baserades på episodiskt minne var; menings-inlärning med och utan 'encoding 

enactment' -både fri och stödd återgivning. Test av semantiskt minne var ordflöde med första bokstav A, M fem-ord, 

B yrkesnamn, och SRB-ordförråd. Tre-vägs variansanalyer genomfördes för hypotestestning. Resultaten visade på en 

koppling mellan utbildning och läsandet av böcker. Det är dock fortfarande oklart om läsandet av böcker minimerar 

åldersbaserad minnes-reducering. Sammanfattningsvis, visade studien att läsning och utbildning kan stödja deklarativt 

minne. 

 

Information is encoded, stored, and retrieved by memory function (Tulving, 2000). Human 

memory has structures (e.g., working memory, sensory memory, and long-term memory) where 

information is retained at different periods of time. Long-term memory is the last stage of human 

memory, is broken down into declarative and non-declarative memory; is crucial for reading 

research (Yee, Chrysikou, & Thompson-Schill, 2013). First, long-term memory stores information 

longer periods of time. To explain, short-term memory moves the information into long-term 

memory therefore the person can use and recall it when needed (Nevills & Wolfe, 2009). Second, 

declarative and non-declarative long-term memories are used by the brain during reading (Marilee, 

2013). Declarative memory stores information explicitly and non-declarative memory 

unconsciously (Yee et al., 2013). To explain, to access declarative memory, the person thinks 

consciously and has a discussion about the subject’s attributes (Marilee, 2013). In particular, 

memories stored in declarative memory are statements of factual knowledge, memory of personal 

events, and propositional knowledge recalled through conscious effort (Rönnlund, 2003). 

Moreover, information stored in declarative memory uses two different processes: episodic and 

semantic. These forms of memory will be discussed in depth in the present study. On the other 

hand, non-declarative memory enables the person to perform already learned tasks automatically. 

For example, a person who reads fluently, has learned enough vocabulary and skills previously to 

perform the task. Finally, studying declarative memory is crucial in reading research. Declarative 

memory is were information learned and recalled during cognitive activities such as reading is 

stored long-term (Baggio & Fonseca, 2012). Other forms of memory are involved during reading 

process, but they are responsible to move the information learned to long-term memories. About 

long-term non-declarative memory, the information recalled consist of skills mastered previously 
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that are performed automatically, therefore studying declarative memory remains crucial to 

examine the effects of reading on neuropsychological performance (Pawlowski et al., 2012).  

 

Episodic and Semantic memory 

Episodic and semantic memory are forms of declarative memory that retain and transmit cognitive 

information to other systems whose function is translating information received into behavior and 

conscious awareness (Tulving, 1972). Information related to events are stored in episodic memory 

and knowledge in semantic memory, and there are differences between these forms of declarative 

memory.  

Past events are stored in episodic memory and world’s knowledge in semantic memory. 

Information concerning episodes or events are received and stored by episodic memory, the same 

with temporal-spatial relations among these events (Tulving, 1972).  To explain, a perceptual event 

in means of its autobiographical reference, is stored in reference to the already existing contents 

of episodic memory. For example, retrieving information from the episodic memory store serves 

as an input into episodic memory and it changes the content of the episodic memory store. 

Therefore, episodic system is prone to transformation and loss of information. Not to mention, 

while perceptual input is registering into the episodic memory, it can be influenced by information 

in semantic memory. It means, the episodic memory operates relatively independent (Tulving, 

1972).  

World’s knowledge is stored in semantic memory. This form of declarative memory plays 

the role to organize world’s knowledge. In fact, the use of language requires semantic memory. 

For example, it processes words and verbal symbols, concepts, their meaning and relations 

between them, and algorithms to manipulate linguistic symbols (Tulving, 1972). Not to mention, 

semantic system does not retain input properties from perceptions. It enables retrieval of 

information that was absent in it, and although retrieval of information organizes an input into 

episodic memory, the semantic system leaves its contents unchanged (Tulving, 1972). 

Episodic and semantic memory differ in terms of type of information stored and their 

autobiographical and cognitive reference. First, every piece of episodic memory represents 

information stored about an episode event experience (Tulving, 1972). To explain, each experience 

occurs in a particular time and space. For example, temporal relations between experienced events 

appear as characteristics of contents in episodic system (Tulving, 1972). On the other hand in 

semantic memory, the relations among items are spatial and temporal, but not with several 

relations between items.  For this reason, input into semantic system has perception and thought 

as sources. For instance, characteristics of input perceptual stimulus events are important only 

when they allow identification of semantic referents of the events. These attributes are not recorded 

in semantic memory (Tulving, 1972).  Second, the difference between declarative memory forms 

is by its autobiographical and cognitive reference (Tulving, 1972). To clarify, experiences and 

remembrances of personal identity knowledge are important factors in episodic memory. In other 

words, objects from autobiographical reference concerning events, concepts, and facts, are 

represented by information stored in semantic memory. Therefore, a semantic piece of information 

is learned in a past event, but the person does not possess any mnemonic information of the event 

where the semantic piece was learned (Tulving, 1972).  Finally, there are effects of retrieval in 
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both episodic and semantic memory. Episodic memory is retrieved only if the information was 

stored on a past time. In fact, episodic system cannot make inferences or applications of rules 

because these are methods used for information stored in semantic memory and therefore, retrieval 

is different in both systems. For this reason, the contents in semantic memory during retrieval do 

not change, but retrieval in episodic system may change in contents and irretrievability of these 

episodic contents (Tulving, 1972). 

Episodic and semantic memory have been dissociated based on various variables such as 

age. Episodic memory is affected by aging, whereas semantic memory is relatively preserved. 

Previous studies have found similar aging patterns on declarative memory. To illustrate, an fMRI 

study examined neural correlates of autobiographical, semantic, and episodic memory retrieval in 

young and old adults (St-Lauren, Abdi, Burianová, & Grady, 2011). The analysis of results showed 

that episodic and autobiographical memory were less distinguishable from semantic memory in 

older adults compared to young adults. The authors argued that this pattern observed is in line with 

aging literature confirming that episodic memory is affected by aging, whereas semantic memory 

is relatively preserved (St-Lauren et al., 2011).  

 

The cognitive reserve theory 

Cognitive reserve theory explains the resistance of mind to brain damage. The resilience degree of 

mind, is evaluated behaviorally, whereas presence of disease is evaluated histologically (Tucker 

& Stern, 2011). Cognitive reserve manifests as neural compensation and neural reserve; there are 

cognitive reserve variables related, potential confounds, and an overlap with brain reserve.  

Cognitive reserve is how efficient a person uses a brain reserve. People with high cognitive 

reserves, will have better outcomes in presence of pathology (Tucker & Stern, 2011).  Personality, 

education, literacy, and engagement in leisure activities moderate cognitive reserve. For example, 

Mortimer, Snowdon, and Markesbery (2003), found in their study that people with higher 

cognitive reserves did not have greater risk of dementia. Cognitive reserve plays a compensatory 

function for pathology by making better use of the available brain reserve (Tucker & Stern, 2011). 

Brain reserve refers to quantitative measures such as neurons or synapses lose (Stern, 2012). For 

example, brain size in presence of disease (Schofield, Logroscino, Andrews, Albert, and Stern, 

1997). 

Cognitive reserve manifests as neural compensation and neural reserve (Tucker & Stern, 

2011). In healthy people, neural reserve allows individuals with higher cognitive reserve to process 

tasks efficiently. For example, when tasks are easier, cognitive reserve has lower activation 

showing higher neural efficiency. On the other hand, neural reserve operates in presence of brain 

disease such as dementia. Not to mention, neural compensation is the use of different brain regions 

not normally observed in healthy young adults to compensate deficits in networks for a good task 

performance (Tucker & Stern, 2011). To explain, neural compensation is seen only in patients with 

brain pathology. For example if a region activated in older adults may not be activated in younger 

adults. If the task is difficult, the same region might be used by young subjects. Also, young people 

using the area at easier tasks, the brain activation is not detected due to the statistical threshold set 

to identify brain activation.  
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There are cognitive reserve variables associated, and potential confounds, as well as an 

overlap between brain reserve and cognitive reserve. Some cognitive reserve variables are 

associated (Tucker & Stern, 2011). To explain, a high IQ leads to better education, and at the same 

time raises IQ. For example, associated cognitive reserve variables cumulated across lifespan in a 

synergistic manner. In fact, early childhood factors are important for cognitive reserve 

development, but it is affected by events across lifespan. There are potential confounds of 

cognitive reserve (Tucker & Stern, 2011). Years of education and socioeconomic status are 

potential confound variables. For example, it has been reported that people with low education and 

socioeconomic status have higher risk of Alzheimer’s disease, but when the two variables are 

analyzed in the same model education remains significant (Karp et al., 2004). Not to mention, 

years of education is related to better cognitive functioning in middle age, but not with childhood 

socioeconomic status (Turrel et al., 2002). Finally, brain reserve and cognitive reserve are 

overlapped (Tucker & Stern, 2011). To clarify, IQ and brain volume are correlated. For example, 

environments with enriching leisure activities and complex tasks are related with neurogenesis in 

the hippocampus. 

 

Reading habits, education, and neuropsychological performance 

Previous studies have examined the effects and relationships between cognitive activity and 

neuropsychological performance. It was observed that education is a factor frequently included in 

this research area. The results demonstrate that cognitive activities such as reading produce 

positive effects on cognition.  

Hultsch, Hertzog, Small, and Dixon (1999) studied the relationship among intellectual 

activities and cognitive change. The authors examined if cognitive daily activities buffers 

individuals against cognitive decline in later life. Participants were 250 middle-aged and older 

adults tested 3 times over 6 years and the data was obtained from the Victoria Longitudinal Study 

(VLS) were various cognitive variables were measured: fact recall, word, recall, story recall, 

vocabulary, verbal fluency, and reading comprehension. The level of activity engagement was 

measured by participants’ self-report of the frequency they engaged with daily activities such as 

learning a language, listening the radio, playing a musical instrument, social activities, and self-

maintenance activities. The study showed that there was an association between changes in 

intellectual activities and changes in cognitive functioning, but variables such as social and 

physical activities were not associated with cognitive change (Hultsch et al., 1999).   

Wilson and colleagues (2003), examined if there was an association between cognitive 

activity and cognitive decline in 4392 subjects aged 65 years or older. The individuals were 

interviewed at 3-year intervals for an average of 5.3 years. Four cognitive function tests were 

included in each interview: immediate and delayed recall using the East Boston Story to measure 

episodic memory, one measure of perceptual speed with Symbol Digit Modalities Test, and the 

Mini Mental State Examination to measure global cognition. To assess cognitive activity, the 

researchers asked about activities such as reading newspapers, magazines, and books. The authors 

found that frequent cognitive stimulating activities were associated with a reduced cognitive 

decline during a mean of approximately five years of observation. To explain, the subjects with 
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frequent cognitive activity experienced 35% less cognitive decline that persons with infrequent 

cognitive activity (Wilson et al., 2003). 

Pawlowski and colleagues (2012) performed a study in Brazil about the influence of 

reading and writing habits associated with education on neuropsychological performance. The 

study showed the importance of the frequency of reading to successful performance on memory. 

The authors pointed out that better performance in semantic memory and verbal fluency skills are 

associated with reading. The results of the study suggested that reading frequently can compensate 

for low education in the performance of cognitive tasks (Pawlowski et al., 2012). 

Lachman, Agrigoroaei, Murphy, and Tun (2010) performed a study to evaluate if frequent 

cognitive activities moderate the effects of limited education on cognitive functioning. They found 

that subjects with lower education had lower scores on episodic memory those with lower 

education that had frequent cognitive activies such as reading, showed significant compensatory 

benefits for episodic memory. The authors concluded that lower education and poorer memory can 

be enhanced by engaging in frequent cognitive activities (Lachman et al., 2010). 

Moraes and colleagues (2013) investigated whether aging, education, reading and writing 

and depression predict the performance in semantic fluency tasks. They found that education was 

the main variable that predicted performance in verbal fluency tasks (VFT). The analysis of 

phonemic VFT showed that literacy and spelling knowledge are crucial for task performance and 

education provides the knowledge associated with metalinguistic awareness that is necessary to 

explore the lexical memory and select correct answers (Moraes et al. 2013). 

Lee and Chi (2016) argue that there is an increasing demand for early detection and 

prevention of dementia and it has shifted attention toward cognitive impairment with no dementia 

(CIND). People with bigger amount of cognitive reserves have better resilience to brain damage 

(Stern, 2003). Individuals highly educated have greater cognitive reserves and with presence of 

pathology, they have less cognitive impairment. The authors researched if cognitive leisure 

activities influence in the relationship between education and cognition. The sample was composed 

of 704 subjects aged 70 or older from the Aging, Demographics, and Memory Study (ADAMS). 

Literacy and visuospatial activities were assessed through an exploratory factor analysis. Literacy 

included activities such as reading books and writing, and visuospatial activities: playing games, 

doing puzzles, and arts. It was found that participants with higher education seemed more engaged 

in literacy activities and it was associated with a decreased risk of dementia (Lee & Chi, 2016). 

Uchida and Kawashima (2008) examined if reading and solving arithmetic problems 

improves cognitive functions of normal aged subjects. The authors point out that there is a popular 

believe that cognitive decline is less pronounced in mentally active aged people. A single-blind 

randomized controlled trial on cognitive intervention was performed in 124 subjects (70-86 years 

old) and estimated the effects of non-targeted cognitive functions (Uchida & Kawashima, 2008). 

The participants were asked to solve basic problems in reading and arithmetic every day for 6 

months. The subjects were assessed with neuropsychological measures before and after the 

intervention (Uchida & Kawashima, 2008). The results showed that a daily training of reading and 

solving arithmetic problems produces beneficial effects on speed processing and executive 

functions. In addition, significant increases in lexical fluency was observed. The lexical fluency 

task needs an organized retrieval from semantic memory and its improvement could be related 
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with cognitive training by reading problems, increasing semantic knowledge (Uchida & 

Kawashima, 2008). 

Yassuda and colleagues (2009), wanted to know which tests in a cognitive battery were 

less influenced by educational levels in a population of older Brazilians without cognitive 

impairments.  The tests used were the Mini Mental State Examination (MMSE), Cambridge 

Cognitive Test (CAMCOG), Clock Drawing Test, Short Cognitive Performance Test (SKT), 

Rivermead Behavioral Memory Test (RBMT), Fuld Object Memory Evaluation (FOME), Verbal 

Fluency Test (VF) fruit category, Trail Making Test A and B, WAIS-R Vocabulary, and Block 

design (Yassuda and colleagues, 2009). The participants were seventy-one older adults without 

cognitive impairment. The mean education in the sample was 12.71 ± 5.94 with a range from 2 to 

26 years of education (Yussida and colleagues, 2009). The authors found that several batteries 

such as MMSE, CAMCOG, SKT, WAIS-R, and Block Design subtests were strongly influenced 

by educational level (Yassuda et al., 2009). 

 

Research objectives 

The association between self-reported reading habits and declarative memory has not been 

researched extensively. Previous studies have focused on the relationship among reading and 

writing with education on neuropsychological performance (Pawlowski et al, 2012) and the 

positive effects of cognitive activity on people with limited education (Lachman et al, 2010). 

Research objectives emerged taking previous research into account.  

The main objective of the study was to investigate if amount of book reading and education 

might support declarative memory, and potentially contribute to the cognitive reserve minimizing 

age-related decline in memory functions. Previous studies have researched if literacy influence in 

the relationship between education and cognition (Lee & Chi, 2016). It has been suggested that 

reading books moderates the relationship between education and cognition (Parisi et al, 2012; Lee 

& Chi, 2016). 

 The effects of three factors on declarative memory were evaluated. To reach the main 

objective, it was examined if book reading, level of education, and age had significant effects on 

episodic memory and semantic memory. Finally, it was researched if there were significant 

interactions between book reading, education, and age with episodic and semantic memory.  

Accordingly, four hypotheses were tested: 

1. Reading has significant effects on declarative memory. 

2. Education has significant effects on declarative memory. 

3. Age has significant effects on declarative memory. 

4. Reading, education, and age interaction have significant effects on declarative memory. 
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Methods 

Design 

The main purpose of Betula Study was to explore developmental characteristics of memory 

functioning and health during adulthood and late life (Nilsson et al., 2004). Betula Study was a 

prospective cohort study with a sample size of 3000 subjects whose ages during the first 

assessment were 35, 40, 45, 50, 55, 60, 65, 70, 75, and 80 years (Nilsson et al., 1997). The research 

aimed to search potential risk factors and early signs of dementia, and to obtain premorbid 

measures of memory and health in subjects with accidents or central nervous system diseases. The 

data was analyzed from examinations such as explorations of leisure activities, social factors, 

memory functions, and among others (Nilsson et al., 2004). The design of Betula Study consisted 

in three waves of data collection (Nilsson et al., 1997). The first wave was performed in 1988-

1990, the second in 1993-1995, and the last one in 1998-2000.  

The present study aimed to examine if book reading might support declarative memory 

through a quantitative cross-sectional design. To meet the objective, data was obtained from 566 

participants of Betula Study.  

 

Participants and Selection Procedure  

The data for the present study about the relationship of self-reported reading habits and declarative 

memory was obtained from to the second wave T2 (sample S3) from Betula Study. In this sample 

S3, only 566 people with an age range of 60 to 85 years old were selected.  The recruitment process 

of Betula Study was performed in Umeå obtaining names randomly from the population registry 

(Nilsson et al., 2004).  

The participants were contacted by mail with a description of the study. According to 

Nilsson and colleagues (2004), it was clarified that they were selected randomly for a voluntary 

participation. The letter informed the effort and duration of the assessment and that the procedure 

included a health and memory examination. The participants were contacted by telephone to make 

appointments for health and memory examination. 

The population reflected the proportion between genres in each age cohort (ratio 47/53) in 

S1 at T1 (Nilsson et al., 2004). The 82% at T2 in S1 returned for re-testing and the 8% died during 

T1 and T2. The same authors point out that only one percent moved from Umeå or were not 

available for illness. Four percent did not wanted to participate any more. When tested first time 

at T2, there were 980 participants in S3. 
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Assessments 

Episodic memory  

Sentence learning with and without encoding enactment tasks –free recall. Consisted of two sets 

of tasks (with and without enactment) of 16 sentences in imperative form with verbs and nouns 

with two different sets of eight different orders. The nouns of the sentences in each list were part 

of a group of four different categories with four exemplars of each category (Nilsson et al., 1997). 

Sentence learning with and without encoding enactment tasks –cued recall. There were two sets 

of tasks (with and without enactment). The tasks consisted of eight category names -four category 

names from each list (Nilsson et al, 1997). Cued recall tasks provides additional measures of 

episodic memory sentences related to the effect of semantic cuing after enactment and non-

enactment (Boraxbekk et al., 2015).  

 Semantic memory 

Word fluency, initial letter A. Participants were asked to produce many words as possible starting 

with the letter “A” in one minute (Nilsson et al., 199\). 

Word fluency, initial letter M, five letter words. Participants were asked to produce many 5-letter 

words as possible starting with the letter M in one minute (Nilsson et al, 1997). 

Word fluency, initial letter B, profession names. Participants were asked to produce profession 

names starting with letter B in one minute (Nilsson et al, 1997). 

Semantic repetition blindness (SRB) –vocabulary. It consisted of 30 target SRB words, with 

additional 5 words for each target word. The participants had to show which of the five words 

were synonymous with the SRB target words (Boraxbekk et al., 2015). 

Reading books and years of education 

Reading books. Betula Study examined how often participants performed a list of leisure activities 

such as book reading the last three months through a liker-type questionnaire of 16 items. The 

possible answers for each item were five: never, few times ever, few times a month, weekly, and 

daily (Nilsson et al, 1997). 

Years of education. Betula Study obtained participant’s educational background data from the 

population registry in Umeå, Sweden (Nilsson et al, 1997). 

 

Ethical considerations 

The Betula study was approved by the regional board of the ethics committee in Umeå, Sweden 

(Nilsson et al., 1997). The data examined in the present study were anonymized.  
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Statistical calculations 

Data were analyzed with SPSS software version 21 for Windows. Three-way analysis of variance 

(ANOVA) was performed to compare the main effects of book reading, level of education, and 

age group, and the interaction effect between the same variables on episodic and semantic memory 

with an alpha significance level set of 0.05. Chi-square test was performed to identify a possible 

relationship between education and book reading.  

Prior to the analysis process, variables were transformed. First, episodic and semantic memory 

tasks results were transformed into z-scores. The reason of the transformation was that there were 

a number of tests measuring each variable, therefore it was necessary to obtain z-scores to proceed 

with ANOVA. Second, the variable age was transformed into an ordinal-categorical variable. To 

explain, it was divided into 3 levels. For example, age group 60-65, 70-75, and 80-85. Third, the 

variable book reading which originally had five levels, was transformed into an ordinal variable 

of two levels. The last three levels (few times a month, weekly, and daily) of the original variable 

where grouped into one level (read books). The first two (never and few times ever) were grouped 

into a second level because in those two levels were no cases. Finally, the variable years of 

education was transformed. A rank median split cases at median (distributed into high and low) 

was performed. Consequently, the variable was transformed into a nominal variable with two 

levels (high and low education). 

 

Results 

Data exploration 

Summarizing data, was found that from the entire sample (N = 566), 274 participants read 

books compared to 268 who never read books. The majority had low education level (n = 285) and 

274 high education. Performing a cross tabulation analysis, was found that from the entire sample 

(N = 566) only 537 participants reported book reading. Accordingly, from the group of 537 

participants who reported book reading, was found that 60.1% (n = 166) who never read books 

had low education, compared to the 38.3% (n = 110) of people with high education who never 

read. In contrast, the 61.7% (n = 161) who read books had high education, compared to those who 

had low education and read books (39.9%, n = 110).  

  Episodic memory variable explorations revealed normal distribution, with skewness of .14 

(SE = .10) and kurtosis of -.382 (SE = .20). Episodic memory in age group 60-65 (D = 0.03, df = 

197, p = .20), 70-75 (D = 0.034, df = 196, p = .20), and 80-85 (D = 0.53, df = 166, p = .20) was 

normally distributed. Not to mention, presence of outliers was found in age group 80-85 (cases 

559 and 494).The presence of outliers did not affect the results. Similarly, episodic memory in low 

education (D = 0.05, df = 285, p = .08) and high education (D = 0.03, df = 274, p = .20) was 

normally distributed. Likewise, episodic memory in book reading was normally distributed on both 

levels, never read (D = 0.04, df = 268, p = .20) and read books (D = 0.04, df = 274, p = .20). Finally, 

As can be seen in Table 1, three-way analysis of variance revealed greater differences in means in 

age group 60-65 (M =. 50, SD = .69), high education (M =.18, SD = .83), and read books (M =.19, 

SD = .83). Levene’s test for equality of variances was not found to be violated for the present 

analysis, F(11,525) = 1.10, p = .35. 



 

 

10 

 

Semantic memory variable explorations showed a normal distribution, with skewness of 

.029 (SE = .103) and kurtosis of -.549 (SE = .205). Semantic memory in age group 60-65 (D = 

0.03, df = 192, p = .20) and 70-75 (D = 0.05, df = 186, p = .20) was normally distributed; however, 

age group 80-85 was not normally distributed (D = 0.07, df = 159, p = .04) on semantic memory. 

Not to mention, one outlier was found in age group 60-64 (case 119). Presence of outliers and the 

non-normal distribution of age group 80-85 did not affect the results. Semantic memory on low 

education (D = 0.03, df = 276, p = .20) and high education (D = 0.04, df = 261, p = .20) was 

normally distributed. Similarly, semantic memory in book reading was normally distributed for 

each level, never read (D = 0.05, df = 266, p = .06) and read books (D = 0.03, df = 271, p = .20). 

Finally, as can be seen in Table 2, three-way analysis of variance revealed greater differences in 

means in age group 60-65 (M = 0.41, SD = .74), read books (M = .26, SD = .75), and high education 

(M = .25, SD = .77). Levene’s test for equality of variances was not found to be violated, F(11,525) 

= 1.00, p = .44. 

 

 

 

Figure 1. Mean episodic memory data comparison between education and book reading. 
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Analysis of variance 

Episodic memory 

Three-way between subjects ANOVA revealed significant effects of age group (F= 114.59, 

df = 2, p = .00, ηp
2 = .30), education (F = 22.37, df = 1, p = .00, ηp

2 = .04), and book reading (F = 

23.17, df = 1, p = .00, ηp
2 = .04) on episodic memory. The interaction of age and education on 

episodic memory was not significant, F(2) = 0.706, p = .494, ηp
2 = .00. Similarly, age group and 

book reading interaction on episodic memory was not significant, F(2) = 1.368, p = .256, ηp
2 = 

.01; however, as can be seen in Figure 1, the interaction among education and book reading on 

episodic memory was significant, F(1) = 6.611, p = .010, ηp
2 = .01. On the other hand, was not 

found a significant three-way interaction between age group, education, and book reading on 

episodic memory, F(2) = 0.602, p = .548,  ηp
2 = 0.0. Finally, the chi-square test performed between 

education and book reading was significant, X2 (1) = 25.6, p = .000. 

Semantic memory 

The three-way between subjects analysis of variance showed significant effects of age 

group (F = 61.15, df = 2, p = .00, ηp
2 =.19), education (F = 40.41, df = 1, p = .00, ηp

2 =.07), and 

book reading (F = 49.93, df = 1, p = .00, ηp
2 =.09) on semantic memory. Age group and education 

interaction on semantic memory was not statistically significant, F(2) = 0.13, p = .88, ηp
2 =.00. 

Age group and book reading interaction on semantic memory was not significant, F(2) = 1.57, p 

= .21, ηp
2 =.01. Similarly, the interaction of education and book reading was not statistically 

significant, F(1) = 0.15, p = .70, ηp
2 =.00. Finally, the interaction of age group, education, and 

book reading on semantic memory was not significant, F(2) = 0.29, p = .75, ηp
2 =.00. 
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Table 1 

 

Episodic memory descriptive statistics 

      

Age group Mean Std. Deviation N 

60-65 Low education Never read .15 .65 60 

Read books .47 .59 38 

Total .27 .64 98 

High education Never read .43 .47 31 

Read books .90 .70 63 

Total .74 .67 94 

Total Never read .25 .60 91 

Read books .74 .69 101 

Total .50 .69 192 

70-75 Low education Never read -.11 .64 53 

Read books -.16 .65 44 

Total -.14 .64 97 

High education Never read -.08 .72 38 

Read books .32 .66 51 

Total .15 .71 89 

Total Never read -.10 .67 91 

Read books .09 .69 95 

Total .00 .69 186 

80-85 Low education Never read -.73 .56 53 

Read books -.62 .55 28 

Total -.69 .56 81 

High education Never read -.68 .53 31 

Read books -.29 .70 47 

Total -.45 .66 78 

Total Never read -.71 .55 84 

Read books -.41 .66 75 

Total -.57 .62 159 

Total Low education Never read -.22 .72 166 

Read books -.06 .74 110 

Total -.15 .73 276 

High education Never read -.11 .73 100 

Read books .37 .84 161 

Total .18 .83 261 

Total Never read -.17 .72 266 

    

Read books .19 .83 271 

Total .01 .80 537 
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Table 2 

 

Semantic memory descriptive statistics 

      

Age group Mean Std. Deviation N 

60-65 Low education Never read -.05 .73 60 

Read books .48 .59 38 

Total .15 .72 98 

High education Never read .39 .67 31 

Read books .82 .60 63 

Total .68 .65 94 

Total Never read .10 .74 91 

Read books .69 .61 101 

Total .41 .74 192 

70-75 Low education Never read -.42 .54 53 

Read books -.09 .71 44 

Total -.27 .64 97 

High education Never read .03 .70 38 

Read books .24 .62 51 

Total .15 .66 89 

Total Never read -.23 .65 91 

Read books .09 .68 95 

Total -.07 .68 186 

80-85 Low education Never read -.77 .60 53 

Read books -.33 .60 28 

Total -.62 .64 81 

High education Never read -.49 .72 31 

Read books .04 .74 47 

Total -.17 .77 78 

Total Never read -.67 .66 84 

Read books -.10 .71 75 

Total -.40 .74 159 

Total Low education Never read -.40 .70 166 

Read books .05 .72 110 

Total -.22 .74 276 

High education Never read -.02 .77 100 

Read books .41 .73 161 

Total .25 .77 261 

Total Never read -.26 .75 266 

Read books .26 .75 271 

Total .01 .79 537 
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Discussion 

The purpose of the study was to investigate if amount of book reading and education might support 

declarative memory, and potentially contribute to the cognitive reserve minimizing age-related 

decline in memory functions. Age, education, and book reading had significant effects on episodic 

and semantic memory. Was found a significant interaction between education and book reading 

on episodic memory; the same variables were correlated one another. A greater percentage of 

people who read books had higher education.  

Reading had significant effects on episodic and semantic memory. Previous studies have 

found positive correlations between intellectual activities and changes in cognitive function 

(Hultsch et al., 1999; Wilson et al., 2003). A good performance in semantic memory is related with 

frequency of reading (Pawlowski et al., 2012). As can be seen, the results of the present study are 

in line with previous research. It might be that the more a person reads, the more vocabulary and 

general knowledge obtains. Uchida and Kawashima (2008), pointed out that lexical fluency could 

be associated with cognitive training by reading, increasing semantic knowledge. The present 

study demonstrated that book reading might support declarative memory.  

 Education had significant effects on declarative memory.  Beneficial effects of education 

have been observed in previous research. For example, it has been found that a good performance 

in neuropsychological batteries are strongly influenced by educational level (Yassuda et al., 2009; 

Moraes et al., 2013). Lower education is related with lower cognitive performance (Lachman et 

al., 2010). Not to mention, it has been found that individuals with higher education were more 

engaged in literacy activities (Lee & Chi, 2016). Similarly, in the present study was observed a 

greater percentage of people with high education who read books (61.7%) compared to those with 

low education who read books (39.9%). Also, was observed an interaction effect of education and 

book reading on episodic memory, and a positive correlation between education and book reading. 

Researchers have argued that reading books moderate the relationship between education and 

memory functioning (Lachman et al., 2010; Lee & Chi, 2016). These findings suggested that 

education might support declarative memory. The more years of education a person has, the more 

books read.  

 Age had significant effects on declarative memory. Younger age groups had greater 

differences in means compared to the older age groups in both forms of memory. Was observed 

that these differences in means were greater on episodic memory than semantic memory. These 

results are in agreement with St-Lauren et al. (2011), who argued that episodic memory is affected 

by aging, whereas semantic memory is relatively preserved. It might be that episodic memory is 

dissociated and less distinguishable from semantic memory. 

Reading, education, and age interaction had non-significant effects on declarative memory. 

Was expected to find a three-way interaction to identify if these activities might contribute to 

cognitive reserve and thereby minimize age-related decline in memory functions. These result 

differs from Wilson et al. (2003) who found an association between cognitive stimulating activities 

such as reading and reduced cognitive decline.  
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Conclusion 

In agreement with previous research, this study showed that book reading and years of education 

might support declarative memory. Reading books might support positively to cognitive 

functioning in people with lower education.  As Lachman and colleagues (2010) suggested, 

intellectual activities such as reading frequently provides compensatory benefits for episodic 

memory, particularly in people with lower education. Not to mention, the study has limitations. 

First, the limitations of a cross-sectional design. The direction of the effects of book reading and 

education on declarative memory could not be provided. Second, variables concerning 

participants’ health were not analyzed. For the purpose of the study, was obtained only data 

concerning episodic and semantic memory measures, years of education, and age. Finally, Betula 

Study only assessed frequency of book reading. Different types of literature might change the 

results. For example, the effects of books with complex literature. To conclude, for future research 

can be appropriate to investigate the effects of book reading through a longitudinal study.   
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