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Forewords and acknowledgments 

Submitted in partial fulfillment of the requirements for the Degree of Master of 

Science in Clinical Psychology, at Reykjavik University, this thesis is presented in the style 

of an article for submission to a peer-reviewed journal. The research that this thesis presents 

is the culmination of work over three semesters. In the first semester, a literature review was 

written on the relationship between subjective memory complaints (SMCs) and objective 

cognitive performance, and a research protocol was drafted. Additionally, permission to 

conduct the study was obtained from The National Bioethics Committee of Iceland. During 

the second semester, the first draft of the method section of the thesis was written. Data 

collection took place in the second and third semester, along with the writing of the final draft 

of this thesis. 

 This research was a part of a larger study of the Icelandic translation, standardization 

and collection of normative data for the Addenbrooke’s Cognitive Examination (ACE) 

mobile test for iPad (t-ACE), conducted by my advisor, María Kristín Jónsdóttir. The work of 

this thesis will be submitted to a peer-reviewed journal, and María Kristín will be a co-author 

of the article. 

Dementia is a brain disorder that involves progressive impairment in cognition and 

thus, detecting the disease in its early stages is of substantial importance. It has been 

suggested that SMCs, measured by self-report questions or questionnaires, are associated 

with objective cognitive performance. In addition to cognitive performance, some have 

suggested that SMCs can be accounted for by various lifestyle, and vascular risk factors and 

psychological distress, particularly depression and anxiety. There is a lack of a universal 

definition of SMCs and they have been assessed with single questions and questionnaires.  

The relationship between SMCs and objective cognitive performance has not been 

studied in Iceland. Therefore, the primary purpose of this study was to translate a nine-item 



SUBJECTIVE MEMORY COMPLAINTS IN OLDER ADULTS 

 

4 

SMCs questionnaire into Icelandic and assess the relationship between SMCs and objective 

memory performance in community-dwelling older adults. Another objective was to evaluate 

the relationships between SMCs and lifestyle, and vascular risk factors, and between SMCs 

and psychological distress. Although we did not find an association between SMCs and 

objective cognitive performance, we found an association between SMCs and anxiety and 

obesity. In the clinical context, this could be meaningful, since both anxiety and obesity have 

been associated with increased risk of cognitive impairment among older adults. Thus, 

screening for SMCs and anxiety in this population could be a valuable way to detect those 

who might progress to mild cognitive impairment. Additionally, it could provide 

opportunities to counsel older adults on the association between anxiety and possible 

cognitive impairment.  

The research was conducted at Nesvellir nursing home in Reykjanesbær municipality 

in Iceland. The participants were healthy community-dwelling older adults, living in 

Reykjanesbær. They were involved in a multimodal training intervention, conducted by Janus 

Guðlaugsson, PhD-Sport and Health Scientist. Janus receives special thanks for the 

cooperation and for allowing me access to his participants. Moreover, the participants receive 

my utmost gratitude for participation in the study. Furthermore, I am especially grateful for 

my advisor, María Kristín, who sets an excellent example as a researcher, mentor and, a role 

model. I would like to thank all those who have supported me throughout my studies, my 

family and friends, classmates and colleagues. Thank you for your never-ending support, 

productive critiques and encouragement.  
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Abstract 

A number of studies have suggested that subjective memory complaints (SMCs), measured 

by self-report questionnaires, are associated with objective cognitive performance. Other 

studies have reported that SMCs are associated with various lifestyle, and vascular risk 

factors, and psychological distress. Currently, no Icelandic standardized self-report 

questionnaire on SMCs exists. The aim of the study was to translate a nine-item SMCs 

questionnaire into Icelandic and assess its relationship to objective cognitive performance, in 

community-dwelling older adults. Another goal was to assess the relationship between SMCs 

and lifestyle, and vascular risk factors, and between SMCs and psychological distress. A 

cross-sectional study was performed. Ninety-eight healthy community-dwelling older adults 

were recruited for the study. Data were collected on demographics and the following factors: 

hypertension, diabetes, smoking, obesity, and level of exercise. Participants were 

administered the translated SMCs questionnaire and the Addenbrooke’s Cognitive 

Examination (ACE). Additionally, participants completed the Patient Health Questionnaire - 

9 and the Generalized Anxiety Disorder - 7. The results showed that the relationship between 

SMCs and objective memory performance was insignificant. Anxiety and obesity were 

positively associated with SMCs, while diabetes was negatively associated with SMCs. 

Depression, hypertension, smoking, and level of exercise were not associated with SMCs. 

The SMCs questionnaire does not seem to be an appropriate indicator of objective cognitive 

performance among healthy community-dwelling older adults. Instead, SMCs are related to 

anxiety and obesity. 

Keywords: aging, subjective memory complaints, risk factors, cognitive impairment, 

objective cognitive performance, anxiety 
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Introduction 

Over the past decades, numerous studies have been conducted on subjective memory 

complaints (SMCs), suggesting that they are associated with cognitive performance and may 

be used to detect early signs of dementia and identify those at risk of developing the disorder 

(Amariglio, Townsend, Grodstein, Sperling, & Rentz, 2011; Seo, Kim, Choi, Lee, & Choo, 

2017). Reisberg, Shulman, Torossian, Leng, and Zhu (2010) found that, over a mean 

observation period of 7 years, older adults reporting SMCs were 4.5 times more likely to 

develop mild cognitive impairment (MCI) or dementia than those without SMCs. 

Additionally, Roehr, Villringer, Angermeyer, Luck, and Riedel-Heller (2016) reported that 

over a mean observation period of 4.8 years, older adults with consistent reports of SMCs 

were more at risk of developing dementia, than those with inconsistent reports. Supporting 

these findings, additional studies have reported a positive association between SMCs and 

AD-biomarkers among otherwise cognitively normal individuals (Snitz et al., 2015). Thus, 

cognitively normal older adults reporting SMCs have been found to have higher levels of 

AD-type brain pathology than those who do not report SMCs (Amariglio et al., 2012; 

Kryscio et al., 2014). The association between SMCs and future cognitive performance seems 

reasonably strong and many have considered SMCs as the first sign of pathological aging 

(Jessen et al., 2014).  

Furthermore, it has been suggested that in addition to cognitive performance, SMCs 

can be accounted for by various factors such as older age (Montejo Carrasco et al., 2017), 

gender (Holmen et al., 2013), lower level of education, lifestyle and vascular risk factors 

(Paradise, Glozier, Naismith, Davenport, & Hickie, 2011) and psychological distress (Jessen 

et al., 2014), particularly depression and anxiety (Paradise et al., 2011; Yates, Clare, & 

Woods, 2017). Although all these variables have been suggested to be related to SMCs, the 

association is far from clear. The variables with the strongest evidence are those of 
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psychological distress, depression, and anxiety. They are assumed to increase negative 

appraisals of memory and therefore lead to an increase in SMCs. Some have therefore 

concluded that instead of SMCs being related to objective cognitive performance, they might 

be a manifestation of affective disorders (Balash et al., 2013).  

There is a lack of a universal definition of SMCs and thus, there is a shortage of 

standardized methods for assessing SMCs (Gifford, Liu, Romano, Jones, & Jefferson, 2015). 

SMCs have been assessed by single questions or by questionnaires (Crumley, Stetler, & 

Horhota, 2014) but it has been suggested that the use of more than one question to assess 

SMCs is more appropriate (Gifford et al., 2015). Several different SMCs questionnaires have 

been designed, but they include various questions and measure different cognitive domains 

(Rabin et al., 2015). In October 2012, researchers invested in the topic established an 

international partnership called the Subjective Cognitive Decline Initiative (SCD-I) Working 

Group. The SCD-I aims to encourage standardized research and works towards a clarification 

of the association between SMCs and objective cognitive performance (Molinuevo et al., 

2017). Furthermore, the SCD-I suggested the use of item-response theory to identify reliable 

questions for assessing SMCs (Molinuevo et al., 2017). Gifford et al. (2015) used item 

response theory and computerized adaptive test models to identify nine reliable SMCs 

questions that might be used for an SMCs assessment. They reported that these nine 

questions are in agreement with the recommendations of SCD-I and would constitute an 

acceptable screening tool for cognitive performance. Moreover, the authors concluded that 

the nine questions needed to be validated against other markers of detrimental brain aging, 

such as a decline in cognitive performance.  

SMCs are commonly reported by older adults (Amariglio et al., 2011) and despite 

their controversial diagnostic value, they are included as a criterion of several MCI 

definitions (Matthews, Stephan, McKeith, Bond, & Brayne, 2008). Notwithstanding the 
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uncertainty in the diagnostic value of SMCs it would be beneficial to have a standardized 

self-report questionnaire on SMCs (Yates et al., 2017). No SMCs questionnaire is available 

in Iceland and no studies have been conducted on the relationship between SMCs and 

objective cognitive performance. Therefore, the aim of the study was to translate the nine 

questions of Gifford et al. (2015) into Icelandic and evaluate the relationship between SMCs 

and objective cognitive performance. Based on previous research, we hypothesized that 

number of SMCs were associated with older age, lower level of education and male gender. 

Additionally, we proposed that there would be an association between SMCs and objective 

cognitive performance, as measured by the Addenbrooke’s Cognitive Examination (ACE). 

Furthermore, we hypothesized that there would be an association between SMCs and 

lifestyle, and vascular risk factors and an association between SMCs and psychological 

distress. 

Method 

Participants and Procedure 

The study was a cross-sectional study. The cohort consisted of ninety-eight 

community-dwelling older adults. The eligibility criteria for participating were being at least 

65 years of age, being independent in activities of daily living (ADL) and living 

independently. The exclusion criteria were having been diagnosed with a neurological 

disorder, i.e. having experienced a stroke or a head injury, or requiring assistance with ADL. 

Participants were reached through another study that was being conducted in Iceland at the 

same time, a multimodal training intervention in Reykjanesbær municipality in Iceland.   

The study was approved by the National Bioethics Committee (no. 17-109) and their 

guidelines on scientific research were followed. The study was a part of a larger 

standardization study of the Addenbrooke’s Cognitive Examination (ACE). Potential 

participants were contacted by the researcher and given information about the inclusion and 
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exclusion criteria, along with more information regarding the study. Information on inclusion 

and exclusion criteria was gained by self-report, not based on information from medical 

registries. Next, a visit was scheduled, and all participants signed a written informed consent 

form and answered questions on demographics and lifestyle, and vascular risk factors. The 

mobile edition of Addenbrooke’s Cognitive Examination (ACE) and the nine questions of 

Gifford and colleagues were administered, respectively. Finally, participants answered the 

PHQ-9 and GAD-7.  

Measures 

Demographics. Data were collected on age, gender, education and previous 

occupations. Age was grouped into four five-year intervals: 65-69 years, 70-74 years, 75-79 

years, ≥ 80 years. Education was divided into three levels: elementary school, secondary 

school, university degree. 

Objective memory performance. The Icelandic mobile version of the 

Addenbrooke’s Cognitive Examination (ACE), named mobile ACE (t-ACE), was used to 

assess objective memory performance. The ACE was developed as a brief cognitive 

screening test for early detection of Alzheimer’s Disease (AD) and frontotemporal dementia 

(FTD) (Mathuranath, Nestor, Berrios, Rakowicz, & Hodges, 2000). The third edition (ACE-

III) has been validated against standard neuropsychological tests as an effective tool for 

cognitive deficits in AD and FTD (Hsieh, Schubert, Hoon, Mioshi, & Hodges, 2013). ACE-

III has a maximum score of 100, and higher scores indicate better cognitive performance. The 

ACE-III assesses five cognitive domains: attention, memory, verbal fluency, language and 

visuospatial abilities (Noone, 2015). An Icelandic standardized version of the Mini-Mental 

State Examination (MMSE) was administered (María K. Jónsdóttir, Pálmi V. Jónsson, Bylgja 

Valtýsdóttir, Vilmundur Guðnason, & Lenore J. Launer, 2009). The MMSE assesses 
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orientation, language, comprehension, attention, calculation and short-term memory 

(Folstein, Folstein, & McHugh, 1975). The MMSE data were not analyzed for this study. 

Subjective memory complaints. A self-report questionnaire by Gifford et al. (2015) 

was translated to Icelandic and used to measure SMCs. The questionnaire includes nine 

questions and appears to constitute an acceptable screening tool for objective cognitive 

performance (Gifford et al., 2015). Response options are dichotomous (no / yes) for six 

questions and on a 3-point scale (never a problem / sometimes / always) for three questions. 

A higher score on the questionnaire indicates a greater number of SMCs. 

Lifestyle, and vascular risk factors, and psychological distress. Information was 

collected on the following factors: hypertension, smoking, diabetes, obesity, physical activity. 

The presence of hypertension and diabetes was determined by asking; “Have you ever been 

told by a physician, nurse or a psychologist that you have either of the following … 

Hypertension, Diabetes,”. Smoking was assessed by the question; “Are you, or have you been 

a smoker?” Response options were on a 3-point scale (never smoked / former smoker / 

current smoker). Obesity was defined as a body mass index (BMI) ≥ 30, calculated by weight 

and height, assessed by the questions “What is your approximate weight?” and “What is your 

approximate height?”. Levels of physical activity were assessed by asking “In the last seven 

days, on how many days did you exercise for more than 30 minutes?”. Response options 

were on a 4-point scale (never (0 days) / seldom (1-2 days) / sometimes (3-4 days) / often (5-

7 days)). Two self-report scales were used to assess feelings of depression and anxiety, the 

Patient Health Questionnaire Scale (PHQ-9) (Kroenke, Spitzer, & Williams, 2001) and the 

Generalized Anxiety Disorder Scale (GAD-7) (Spitzer, Kroenke, Williams, & Lowe, 2006). 

PHQ-9 is a 9-item scale that screens for depression and scores range from 0-27. GAD-7 is a 

7-item scale that screens for and measures the severity of anxiety symptoms. Scores range 

from 0-21. Both scales measure the severity of symptoms, during the last two weeks, with 
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higher total scores indicating more severe symptoms. No studies have been conducted on the 

validity of PHQ-9 and GAD-7 among older adults in Iceland. Therefore, for PHQ-9 and 

GAD-7, the cut-off scores of 8 and 5 were used, respectively (Manea, Gilbody, & McMillan, 

2012; Wild et al., 2014) 

Statistical Analysis 

For statistical analysis, the R statistical software (version 3.4.4) (R Core Team, 2018) 

was used. In line with (Gifford et al., 2015), we collapsed responses on a 3-point scale into 

dichotomous responses on the SMCs questionnaire. We combined former and current 

smokers, resulting in the following two categories, “Never smoked” and “Former or current 

smoker.” We divided the physical activity categories into two categories, “Little exercise” 

and “Much exercise,” where the former was defined as exercising twice a week or less, and 

the latter was defined as exercising more than twice a week.  

Standard descriptive statistical analyses were used to summarize the demographic 

variables, age, gender, and education, along with total ACE scores and SMCs. Independent 

sample t-tests and one-way ANOVAs were used for between-group comparisons. Post-hoc 

analysis was conducted, using the Holm method. Spearman’s correlations were carried out to 

determine the relationship between two continuous variables. After testing for 

multicollinearity, a hierarchical linear regression analysis was conducted to assess the 

relationship between the dependent variable, SMCs, and the independent variables. Based on 

previous studies, level of education was reversed, and high education made as a reference 

group. Six models were generated. Model 1 used the total ACE score and demographic 

variables. Model 2 added the psychological variables to the previous model. Model 3 

removed the psychological variables and added the lifestyle, and vascular variables. Model 4 

included total ACE score, demographic variables, and depression. Model 5 removed 

depression from the previous model and added anxiety. The final model, Model 6 used total 
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ACE score, demographic variables, lifestyle, and vascular variables, along with depression 

and anxiety.  

Results 

Demographics 

Demographic characteristics, along with total ACE and SMCs of participants are 

shown in Table 1. The sample consisted of 98 older adults, 68% females. The age ranged 

from 65-94 with a mean age of 73.7 (SD ± 5.4). The mean years of education was 10.7 (SD ± 

3.0; range 4-20). The mean ACE score was 87.4 (SD ± 6.51; range 72-100). The mean 

number of SMCs was 3.83 (SD ±2.28), and only 6 participants (6%) reported no SMCs. 

Relationships Between Age, Gender and Education Level and SMCs 

 A one-way ANOVA was conducted to compare the effect of age on SMCs. The 

SMCs did not differ significantly by age groups, F(3,94) = 1.56, p = .206. An independent-

samples t-test was conducted to compare SMCs by genders. The relationship between gender 

and SMCs was insignificant, t(96) = 1.07, p = .288. A one-way ANOVA was conducted to 

compare SMCs by level of education. The relationship between SMCs and level of education 

was insignificant, F(2, 95) = .02, p = .982. 

SMCs and Objective Cognitive Performance 

A Spearman’s correlation was conducted to assess the relationship between SMCs 

and objective cognitive performance. Table 2 shows the Spearman’s correlation coefficients 

between SMCs and ACE scores. The correlation between SMCs and total ACE scores was 

insignificant, rs(96) = -.11, p =.255.  No significant relationship was found between SMCs 

and any of the ACE subtest scores.  

SMCs, Lifestyle, and Vascular Factors, and Psychological Distress 

Several independent-samples t-tests were conducted to compare SMCs by lifestyle, 

and vascular risk factors, and psychological distress variables (Table 3). The presence of the 
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following factors, hypertension, diabetes, smoking, obesity, less exercise, and depression, 

was not associated with SMCs. Those with anxiety (M = 5.31, SD ± 2.06) had a greater 

number of SMCs than those without anxiety (M = 3.60, SD ± 2.33), t(16.63) = -2.59, p < .01.  

Linear Regression 

Table 4 shows the results of the hierarchical linear regression analysis. The outcome 

of the regression analysis led to a statistically significant final model, Model 6 (F = 1.78; p < 

.1) that was able to explain 10% of the variance in SMCs. Model 1 shows that only the age 

group 70-74 years contributed significantly to the model. The psychological distress variables 

were introduced in Model 2, where only anxiety was associated with SMCs.  In Model 3, the 

psychological distress variables were removed, and lifestyle, and vascular risk factors 

introduced. The age group 70-74 years, diabetes and obesity contributed significantly to the 

model. In Models 4 and 5, the psychological distress variables were separately added to the 

models. In each of the models, depression and anxiety were significant associates of SMCs. 

In the final model, Model 6, depression and anxiety were added to the model conjointly. 

There, anxiety, but not depression, along with diabetes and obesity were significantly 

associated with SMCs. 

Discussion 

In the present study, we translated a SMCs questionnaire by Gifford et al. (2015) into 

Icelandic and evaluated its relationship to objective cognitive performance and its 

relationship to lifestyle, and vascular risk factors, and psychological distress. Our study is the 

first Icelandic study on SMCs. To our knowledge, it is the first study validating the 

questionnaire with objective cognitive performance, as measured by ACE. Our results 

indicate that SMCs, as measured by the nine-item questionnaire, are related to anxiety rather 

than objective cognitive performance, at least in this healthy sample. We found an 

insignificant relationship between SMCs and objective cognitive performance and no 
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association was found between age, gender and education level on SMCs. However, an 

association was found between SMCs and diabetes and obesity.  

We found no association between SMCs and age, gender and level of education. This 

is in line with several studies but paradoxical to others. For instance, Minett, Da Silva, Ortiz, 

and Bertolucci (2008) found no difference in terms of age, gender or education, while 

Paradise et al. (2011) found that SMCs were significantly associated with male gender and 

low education. Additionally, Montejo Carrasco et al. (2017) found a low, but significant 

effect of age, female gender and low level of education. The reason for the variability 

between studies might be explained by the overall effect of these variables on SMCs being 

low. Furthermore, the materials and methods of the aforementioned studies differ, which 

could explain the difference in results.   

A number of studies have been conducted on the relationship between SMCs and 

objective cognitive performance (Burmester, Leathem, & Merrick, 2016). We originally 

hypothesized that there would be an association between SMCs and objective cognitive 

performance, but our findings were inconclusive. Our findings are in line with some short-

term studies that report no relationship between SMCs and objective cognitive performance 

(Buelow, Tremont, Frakey, Grace, & Ott, 2014; Minett et al., 2008), but in contradiction to 

others that have reported a significant relationship (Meiberth et al., 2015; Ronnlund, 

Sundstrom, Adolfsson, & Nilsson, 2015). A recent meta-analysis by Burmester et al. (2016) 

concluded that many cross-sectional studies on the subject pose several methodological 

limitations and therefore have inconsistent results. They further concluded that although 

cross-sectional studies show conflicting results, methodologically robust longitudinal studies 

more often report a positive association between SMCs and objective cognitive performance. 

Another meta-analysis by Crumley et al. (2014) reported that although there is an association 

between SMCs and objective memory performance, the association is small overall. 
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Therefore, older adults’ assessment of their memory does not seem to be a good predictor of 

their objective cognitive performance.   

We hypothesized that there would be associations between SMCs and the following 

lifestyle, and vascular risk factors, hypertension, diabetes, smoking, obesity and level of 

exercise, but found no independent associations. Regardless, in the final regression model, 

both diabetes and obesity contributed significantly to the model. To our knowledge, few 

studies have examined the association between the aforementioned factors and SMCs. A 

cross-sectional study by Paradise et al. (2011) on the relationship between SMCs and obesity, 

diabetes, smoking, hypertension, and hypercholesterolemia, found that vascular risk factors 

were weakly associated with SMCs. A study using population from the HUNT: The Nord-

Trøndelag health study in Norway was conducted on the association between SMCs and 

lifestyle factors. The results showed a weak positive association between SMCs and exercise, 

smoking, and BMI, and a negative association between SMCs and hypertension (Langballe, 

Tambs, Saltvedt, Midthjell, & Holmen, 2012). Interestingly, we found that in the regression 

model, SMCs were negatively associated with a diagnosis of diabetes. A reason for this 

might be that individuals with diabetes have been found to experience diabetes-related 

distress, i.e., worries related to hypoglycemia, complications with their treatment plans and 

food-related problems (Ducat, Philipson, & Anderson, 2014), and might, therefore, have 

other things to worry about than their memory. In addition to a negative association between 

SMCs and diabetes, we found a positive association between SMCs and obesity, which is in 

line with Chen et al. (2014) and Langballe et al. (2012). Multiple studies have reported an 

association between obesity and anxiety, and although the causal mechanism is unknown, the 

association might be explained by some of the challenges obese individuals face, i.e., social 

stigma, discrimination and the risk of developing chronic disease (Gariepy, Nitka, & 
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Schmitz, 2010). Therefore, it appears as obese individuals have more anxiety, and 

successively experience more SMCs.   

In the present study, we had hypothesized that the psychological variables, depression 

and anxiety would be associated with SMCs. Although we did not find an independent 

association between SMCs and depression, we found such an association between SMCs and 

anxiety. In our final regression model, when all the variables had been accounted for, anxiety, 

along with diabetes and obesity, significantly explained the association with SMCs. In the 

literature, it seems as SMCs are more frequently studied in relation to depression rather than 

in relation to anxiety, and the association between SMCs and depression has been found to be 

robust (Hulur, Hertzog, Pearman, Ram, & Gerstorf, 2014). Regardless, several studies have 

reported that SMCs are associated with anxiety (Singh-Manoux et al., 2014; Steinberg et al., 

2013; Yates et al., 2017). Our results show that among healthy older adults, anxiety is the 

main contributor to SMCs. This is line with other studies on the subject, which have found 

that among healthy older adults, anxiety and depression are the main contributing factors to 

SMCs, but among older adults with MCI, age is the main contributing factor (Buckley et al., 

2013; Reid et al., 2012). We assume that the variation in design and implementation of 

studies could explain the difference in results of studies, but furthermore, we conclude that 

among healthy older adults, psychological distress, such as anxiety and depression, serves as 

an amplifying factor for SMCs.   

It is quite clear that there are major methodological limitations in studies that have 

been conducted on SMCs. Some studies have used healthy community-dwelling participants 

while others have recruited individuals from memory clinics. Additionally, there is no 

agreement in which measurement should be used to measure SMCs, and some studies have 

used only one question, while others have used questionnaires. Moreover, studies have used 

different measures of cognitive performance, e.g. the CogState computerized tests (Steinberg 



SUBJECTIVE MEMORY COMPLAINTS IN OLDER ADULTS 

 

17 

et al., 2013), the MMSE (Amariglio et al., 2015), and Mindstream, a computerized 

neuropsychological battery (Balash et al., 2013). Furthermore, measures of psychological 

distress vary. For instance, depression and anxiety have been measured using the Composite 

International Diagnostic Interview (CIDI), the Kessler 10-item scale (K-10) (Mewton, 

Sachdev, Anderson, Sunderland, & Andrews, 2014), the Hospital Anxiety and Depression 

Scale (HADS) (Holmen et al., 2013), the Geriatric Depression Scale (GDS) and the 

Depression Anxiety Stress Scale (DASS) (Steinberg et al., 2013).  

A major strength of our study is that we followed the recommendations of SCD-I  

(Molinuevo et al., 2017), by using a standardized SMCs instrument and validated measures 

of objective cognitive function. In our study, we used the nine-item questionnaire by Gifford 

et al. (2015) as a measure of SMCs and the Addenbrooke’s cognitive examination (ACE) as a 

measure of cognitive performance. The former was developed using item-response theory in 

line with the recommendations of SCD-I, and the latter has good psychometric properties and 

has been validated as a screening tool for detecting changes in cognitive performance 

(Mathuranath et al., 2000; Matias-Guiu et al., 2017).  

There are some limitations to our study. First, the participants in our study were 

mostly female and had a relatively low level of education, with nearly two-thirds having only 

elementary school education. The participants in our study constituted a healthy sample of 

older adults, who were already participating in another study, a multimodal training 

intervention. Therefore, they might not be representative of the community and are possibly 

healthier, both mentally and physically. Second, our study was conducted in the municipality 

of Reykjanesbær, Iceland. A study in a more diverse area might have led to different results. 

Third, studies using self-report are subject to certain caveats. Thus, it might have been more 

accurate to get information about diagnoses from medical registries. Fourth, it has been 
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suggested that it is beneficial to gather data on SMCs from informants, as well as participants 

(Rabin et al., 2015).  

In sum, our results suggest that among healthy community-dwelling older adults, 

SMCs are positively associated with anxiety and obesity and not associated with cognitive 

performance. In the clinical context, this could be meaningful, since anxiety has been 

associated with increased risk of cognitive impairment among older adults (Gulpers et al., 

2016). Thus, screening for SMCs and anxiety in this population could be a valuable way to 

detect those who might progress to mild cognitive impairment and dementia. Additionally, it 

could provide opportunities to counsel older adults on the association between anxiety and 

possible cognitive impairment.  

Most of the questions on the questionnaire by Gifford et al. (2015) seemed to be 

relevant to the participants, although one question about remembering phone numbers, raised 

certain issues. It seems that in today’s society the need for remembering for remembering 

phone numbers has been all but extinguished. We conclude that SMCs, as measured by the 

questionnaire, are not good predictors of cognitive performance in healthy community-

dwelling older adults. It would seem feasible to conduct further research on the subject in 

individuals with MCI and dementia, compared to healthy controls. Additionally, further 

studies should be of a longitudinal variety to gauge the relationship between SMCs and actual 

objective cognitive performance. 

Conclusions 

There is a growing concern that SMCs among older adults are related to objective 

cognitive performance. Our findings indicate that a newly translated SMCs questionnaire 

does not seem to be an appropriate indicator of objective cognitive performance among 

healthy community-dwelling older adults. Instead, we found that SMCs are positively 

associated with both anxiety and obesity. We conclude that SMCs might stem from negative 
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views of one’s health. The findings imply that screening for psychological distress might be 

of significant importance among older adults. 
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Table 1 
 

Demographics, ACE scores and SMCs 
 

  Total Men Women  ACE score SMCs 
  (N = 98) (N = 31) (N = 67) M  SD M  SD 

Age               
 65-69 years 22 (22%) 3 (10%) 19 (28%) 90.7 3.65 3.0 1.96 
 70-74 years 42 (43%) 16 (52%) 26 (39%) 87.8 6.34 4.2 2.35 
 75-79 years 17 (17%) 7 (23%) 10 (15%) 84.9 7.51 4.2 2.43 
 80+ years 17 (17%) 5 (16%) 12 (18%) 84.3 6.90 3.8 2.19 
Education        
 Elementary school 60 (61%) 10 (32%) 50 (75%) 86.9 6.29 3.8 2.43 
 Secondary school 32 (33%) 20 (63%) 12 (18%) 87.6 6.95 3.8 2.13 
  University 6 (6%) 1 (3%) 5 (7%) 90.3 6.53 4.0 1.67 
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Table 2        

Spearman's correlation coefficients for SMCs and ACE scores) 
 

  SMCs ACE score Attention Memory Fluency Language Visuospatial 

SMCs 1       
ACE score -0.111 1      
Attention -0.147 0.508* 1     
Memory -0.190 0.740* 0.265* 1    
Fluency 0.059 0.619* 0.081 0.303* 1   
Language 0.042 0.694* 0.310* 0.360* 0.283* 1  
Visuospatial -0.056 0.403* 0.168 0.118 0.190 0.100 1 
Note. *p < 0.05. 
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Table 3         

Results of t-tests and descriptive statistics for total SMCs by lifestyle, and vascular risk factors and psychological distress 

  Categories N M SD 95% CI t df p 
Hypertension Negative 37 3.62 1.89 [-1.21, 0.55] -0.74 91.09 0.461 
 Positive 61 3.95 2.49     
Diabetes Negative 89 3.92  2.33 [-0.15, 2.21] 1.90 12.61 0.081 
 Positive 9 2.89 1.45     
Smoking Never smoker 34 3.38 2.06 [-1.60, 0.24] -1.48 75.85 0.144 
 Anytime smoker 64 4.06 2.36     
Obesitya BMI 0-29 64 3.56 2.15 [-1.76, 0.24] -1.53 60.37 0.132 
 BMI 30+ 34 4.32 2.45     

Less exerciseb 
Exercise much 84 3.87 2.40  [-0.61, 1.21] 0.67 29.22 0.508 
Exercise less 14 3.57 1.34     

PHQ-9 0-7 93 3.72 2.23 [-4.12, -0.04] -1.83 4.35 0.138 
 8+ 5 5.80 2.49     
GAD-7 0-4 85 3.60 2.23 [-3.01, -0.40] -2.59 16.63 0.01* 
 5+ 13 5.31 2.06         
Note. *p < 0.05. aObesity defined as BMI > 30. bExercise defined as < 30 minutes 2 days per week. cDiagnoses of depression 

and anxiety as assessed by the questions "Have you ever been diagnosed with depression / anxiety?"  
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Table 4 
                  

Summary of hierarchical regression analysis for SMCs and the independent variables 

    Model 1  Model 2 
 

Model 3 
 

Model 4 
 

Model 5 
 

Model 6 
Variable B SE B 

 
B SE B 

 
B SE B 

 
B SE B 

 
B SE B 

 
B SE B 

Step 1 
                   

 
Total ACE score -0.02 0.04 

 
-0.01 0.04 

 
-0.02 0.04 

 
-0.01 0.04 

 
-0.00 0.04 

 
0.00 0.04  

Demographics 
                 

  
Age 

                 
   

65-69 years 
 

1.00 
  

1.00 
  

1.00 
  

1.00 
  

1.00 
  

1.00    
70-74 years 1.18* 0.64 

 
1.00 0.63 

 
1.11* 0.65 

 
0.84 0.65 

 
1.01 0.63 

 
0.84 0.64    

75-79 years 1.03 0.78 
 

1.18 0.76 
 

0.89 0.79 
 

0.82 0.77 
 

1.01 0.76 
 

0.95 0.76    
80+ years 0.60 0.78 

 
0.70 0.76 

 
0.70 0.79 

 
0.52 0.78 

 
0.83 0.76 

 
0.69 0.77   

Gender 
                 

   
Male 0.43 0.58 

 
0.70 0.57 

 
0.42 0.59 

 
0.53 0.58 

 
0.67 0.57 

 
0.70 0.57   

Education 
                 

   
High 

 
1.00 

  
1.00 

     
1.00 

  
1.00 

  
1.00    

Medium -0.44 1.05 
 

-0.28 1.03 
 

-0.77 1.05 
 

-1.00 1.03 
 

-0.48 1.01 
 

-0.69 1.02    
Low 0.02 1.01 

 
0.27 0.99 

 
-0.32 1.02 

 
-0.52 1.01 

 
0.05 0.99 

 
-0.15 1.11 

Step 2 
                   

 
Lifestyle/vascular factors 

                 
  

Hypertension 
      

0.27 0.52 
 

0.37 0.52 
 

0.26 0.51 
 

0.33 0.50   
Diabetes 

      
-1.40* 0.84 

 
-1.60* 0.83 

 
-1.53* 0.81 

 
-1.65** 0.81   

Current/lifetime smoker 
     

0.60 0.51 
 

0.73 0.50 
 

0.57 0.49 
 

0.66 0.49   
Obesity (BMI ≥ 30) 

     
1.08** 0.52 

 
0.99* 0.51 

 
1.04** 0.50 

 
0.99* 0.50   

Exercise 
      

-0.41 0.69 
 

-0.63 0.68 
 

-0.58 0.66 
 

-0.70 0.67 
Step 3 

                   
 

Psychological distress 
                 

  
PHQ-9 

   
1.19 1.10 

    
2.30** 1.09 

    
1.57 1.11 

    GAD-7   
  

1.60** 0.72 
       

1.87** 0.68 
 

1.58** 0.71 
R2 

    
0.06 

  
0.14 

  
0.14 

  
0.18 

  
0.21 

  
0.23 

Adjusted R2 
 

-0.01 
  

0.05 
  

0.02 
  

0.06 
  

0.09 
  

0.10 
F value     0.83 

  
1.62 

  
1.16 

  
1.46 

  
1.74* 

  
1.78* 

Note. *p <0.1; **p < 0.05; ***p < 0.01.     
             


