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Summary. Introduction. With the increase in cognitive impairment among young people, it
is important to timely identify and modify risk factors.
The aim of the study was to evaluate early cognitive disorders in relationship with subjective hearing disorders, burnout syndrome, and depression among middle-aged women.
Methods. The study involved 310 women aged 26 to 59 years (M=38.6). An online survey was created. Respondents filled in the Cognitive Failures Questionnaire (CFQ), Subjective Cognitive Complaints (SCCs) questionnaire, Shirom-Melamed Burnout Measure
(SMBM), and Geriatric Depression Scale (GDS). Sociodemographic factors, addictions,
subjectively reported presence of chronic diseases, and subjective hearing disorders were
registered by the study questionnaire. Student’s t-test, Chi-square test, Fisher’s exact test,
and logistic regression analysis (LRA) were used for data analysis.
Results. 34 females (11%) had subjective cognitive failures (CF+ group) and 276 (89%)
had not (CF- group). 28.7% of respondents had subjective cognitive complaints (SCC+
group) and 71.3% had not (SCC- group). 23 females (7.4%) had depression and 62 females (20%) were likely to be depressed. 34 (11%) females had significant symptoms of
burnout. 30.6% (N=95) self-reported having chronic diseases. 14.84% of females had subjective hearing disorders. The CF+ group had higher GDS scores than the CF- group
(M=6.88 vs. M=3.78, p<0.001). Hypothyroidism was the only disease in which differences
between the SCC+ and the SCC- groups were found (12.4% vs. 4.5%, p=0.022). Respondents in the CF+ group more often had subjective hearing disorders compared to the CFgroup (35.3% vs. 12.3%, p=0.001). The CF+ and the CF-, also the SCC+ and the SCCgroups did not differ by comparing alcohol and drug consumption habits.
Conclusions. Depression, burnout syndrome, and subjective hearing disorders are related to subjective experienced cognitive dysfunction, and cognitive complaints are related
to hypothyroidism in middle-aged women.
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Dementia is a syndrome with heterogeneity acknowledged
at the phenotypical and molecular levels [1], which has a
significant impact on the medical and economical burden.
Early cognitive disorders or mild cognitive impairment (CI) may be the beginning of dementia. Three-year
rates of conversion to dementia are possible for 46% of
persons with CI compared to only 3.3% of those without
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impairment converted to dementia [2]. A 1-year conversion rate from mild CI to dementia is estimated to be from
5% to 20% for persons with mild CI [3].
Based on the World Health Organisation data, 50 million people worldwide currently live with dementia, and
by 2050 three times more people will be diagnosed with
dementia [4]. In 2019, there were 11.67 cases per
1,000 population in Lithuania, while in 2001 there were
only 2.01 cases, thus, the number of cases increased more
than a 5-fold [5].
Cognitive impairment is described as a status when a
person has trouble remembering, learning new things,
concentrating, or making decisions that affect his or her
everyday life. Cognitive impairment ranges from mild to
severe. With mild impairment, people may begin to notice
changes in cognitive functions but still be able to perform
their everyday activities. Severe levels of impairment can
lead to losing the ability to understand the meaning or importance of something, as well as the ability to speak or
write, resulting in the inability to live independently [6, 7].
Subjective cognitive decline, subjective cognitive complaints (SCCs) or failures are defined as self-perceived
cognitive issues that may be associated with mild CI or dementia [8, 9].
Older age is one of the most important risk factors.
Approximately 10% to 20% of people aged 65 years and
older have mild CI from any cause [10], but some abilities
peak and begin to decline in the 30s, for example, working memory [11]. According to the Alzheimer’s Association, brain changes begin 20 or more years before symptoms arise, therefore timely diagnostics of CI is important
[10].
Female gender is another risk factor for dementia because incidence rates of any form of dementia and Alzheimer’s disease (AD) are greater in females than in males
[12]. Education has a significant impact on the progression
of dementia symptoms. There are data that conversion
rates from mild CI to dementia are higher in people with
fewer years of education [13]. Depression is another risk
factor for CI and the development of dementia. Female sex
is also a risk factor to have depression because females are
almost twice as likely as males to suffer from episodes of
depression, and the difference begins in midlife [14]. Cognitive functions in patients with depression decline significantly faster [15], and the risk for developing dementia in
women with depression increases at the age of 45 years
[16].
Burnout is related with clinically significant cognitive
failures [17]. Females are exposed to more work-related
pressures, they have higher expectations and more responsibilities which leads to an increased risk for burnout [18].
Younger males and females aged between 20–35 years are
at a higher risk for burnout [19], and burnout at a younger
age is related with significantly worse cognitive functions
[17].
Metabolic syndrome, diabetes, cardiovascular disease
[20], and chronic obstructive pulmonary disease [21] are
related with an increased incidence of mild CI. Patients

with multimorbidity also have a higher risk of mild CI
[22]. Infectious diseases, oncology, cardiovascular diseases are more often diagnosed in males than in females,
while metabolic diseases, musculoskeletal diseases are
more often diagnosed in females than in males; also,
chronic diseases in females are diagnosed at an older age
than in males [23]. There are also data that chronic diseases
are more often diagnosed in females than in males [24]. CI
in females also tends to be diagnosed at an older age than in
males, and cognitive decline is faster. The reason for the
difference is thought to be better female verbal memory
functions [25].
Hearing impairment is related with a faster cognitive
decline with age [26]. Even modest hearing impairment
impacts auditory speech comprehension, and hearing loss
is related with increased cognitive demand during speech
comprehension [27]. However, hearing disorders can develop due to changes in the central nervous system and impaired cognitive functions [28].
It is proven that management of risk factors such as artery hypertension, diabetes, obesity, and smoking reduces
the probability of CI and the development of dementia
[29]. Poor educational attainment, low socioeconomic status, heavy alcohol use, and poor cardiovascular health may
be key targets for the prevention or delay of young-onset
dementia [30]. Males are more likely than females to have
harmful habits such as smoking or drinking alcohol, which
increases the risk for comorbidities [31], but worse socioeconomic status has a significant impact on the development of comorbidities in females [32].
We hypothesised that chronic diseases, depression,
burnout, sociodemographic factors, smoking, and alcohol
consumption are positively related to subjective cognitive
issues in middle-aged women.

THE AIM
The study aimed to evaluate early cognitive disorders and
their relationship with chronic diseases, subjective human
speech understanding difficulties, burnout syndrome, and
depression among middle-aged women.
Main objectives:
1. To evaluate the relationship between subjectively reported (SR) cognitive functions, SCC, and chronic diseases.
2. To compare SR cognitive functions between middle-aged women with and without chronic diseases.
3. To evaluate the relationship between SR cognitive
functions, SCC, and depression.
4. To evaluate the relationship between SR cognitive
impairment and sociodemographic factors.
5. To evaluate the relationship between SR cognitive
functions and smoking, alcohol, and drug consumption
habits.
6. To compare SR cognitive functions in middle-aged
women with and without burnout.
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METHODS
The study was conducted from September to November
2020. An online survey was created and uploaded to
www.apklausa.lt. Before starting the survey, the participants were introduced to the researchers, the aim of the
study, and were informed that they agree to participate in
the study by submitting answers. The survey could only be
completed once. Respondents filled in the Cognitive Failures Questionnaire (CFQ), Subjective Cognitive Complaints (SCCs) questionnaire, Shirom-Melamed Burnout
Measure (SMBM), and Geriatric Depression
Scale (GDS). For self-reported chronic diseases, a list of
diseases was provided. Also, data on sociodemographic
factors, smoking, alcohol and drug consumption habits,
sleep disorders, and the use of supplements and medications were collected using the Patient questionnaire. Subjective hearing disorders were registered by answering the
following six questions: which gender voice (male or female) is easier to understand; whether they have received
recommendations to have their hearing checked; whether
there are any difficulties in understanding what is being
said when several people speak; whether they get tired
faster when communicating with other people; whether
additional efforts are needed to understand other people;
and whether there are any difficulties in understanding
children voice.
310 respondents aged 26 to 59 years (M=38.6) took
part in the study. Groups were formed depending on the results of CFQ and SCCs: CF+ group – respondents with
subjectively reported cognitive impairment, scored 45 and
more points in CFQ; CF- group – those without subjective
cognitive impairment; SCC+ group – those with subjective
cognitive complaints; and SCC- group – those without
subjective cognitive complaints.
Microsoft Excel and IBM SPSS software, Student
t-test, Chi-square test, Fisher’s exact test, and logistic regression analysis (LRA) were used for data analysis.

RESULTS
241 (77.7%) females had a university degree, 54 (17.4%) had upper secondary,
10 (3.3%) – secondary, and 5 (1.6%) had
lower secondary education. 184 (59.4%)
females were married, 59 (19%) – single,
39 (12.6%) lived in partnership, 25 (8.1%)
were divorced, and 3 (1%) were widows.
Most of respondents were employed –
294 (94.8%), 11 (3.5%) were unemployed,
2 (0.6%) were secondary school students,
and 3 (1%) were students. The CF+ and the
CF-, also the SCC+ and the SCC-groups
did not differ in sociodemographic factors.
34 females (11%) had subjective cognitive failures assessed by the Cognitive
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Failures Questionnaire and were included in the CF+
group. 28.7% of respondents (N=89) had subjective cognitive complaints and were included in the SCC+ group.
23 females (7.4%) had depression by GDS, 62 (20%)
were likely to be depressed. 8 (23.5%) respondents in the
CF+ group had depression, 10 (29.4%) were likely to be
depressed. CF+ group had higher GDS scores than CFgroup (M=6.88 vs. M=3.78, p<0.001). More than
4.4 points in SMBM and significant symptoms of burnout
were observed in 34 (11%) females. CF+ group had a
higher level of burnout than CF- group (M=4.04 vs.
M=2.76, p<0.001). CF+ group also had higher levels of
physical fatigue (M=4.33 vs. M=3.26, p<0.001), cognitive
weariness (M=4.07 vs. M=2.46, p<0.001), and emotional
exhaustion (M=3.38 vs. M=2.15, p<0.001). CF+ group
more often than CF- group complained about insomnia
(41.2% vs. 20.3%, p=0.006) and used sedatives (26.5% vs.
10.5%, p=0.007). LRA with all study variables revealed
that CI by CFQ could only be predicted by cognitive weariness (Negelkerke R2=0.245, correct classification of data
is 88.7%) by using the SMBM.
30.6% (N=95) females reported they had chronic diseases (ChD). 46 respondents in the SCC+ group reported
to have no ChD, 33 – one ChD, 5 – two ChD, 2 had three
ChD, another 2 had four ChD, and 1 had five ChD. Most
of ten self-re ported ChD in the SCC+ group was
hypothyroidism (18.03%, N=11) (Fig.). This was the only
disease in which differences were found between SCC+
and SCC- groups (12.4% vs. 4.5%, p=0.022). Both groups
did not differ compared to other self-reported diseases.
CF- group more often reported the absence of ChD than
CF+ group (71.4% vs. 52.9%, p=0.028). Both CF+ and
CF- groups did not differ by other ChD.
14.84% of females had subjective hearing disorders.
Respondents in the CF+ group more often had subjective
hearing disorders compared to the CF- group (35.3% vs.
12.3%, p=0.001). CF+ group more often reported a better
understanding of male than female voice compared to CFgroup (17.6% vs. 1.4%, p<0.001). CF+ group was more
likely to get recommendations from family or friends to
have their hearing checked than CF- group (50.0% vs.

Fig. Distribution of chronic diseases among those with subjective cognitive
complaints, N=62
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22.1%, p=0.001). CF+ group had more difficulties than
CF- group in understanding everything when several people spoke (47.1% vs. 10.9%, p<0.001). Faster fatigue
when communicating was reported by more respondents
in the CF+ group than in the CF- group (55.9% vs. 16.3%,
p<0.001). Females in the CF+ group had more often to put
effort when listening to a companion than in the CF- group
(41.2% vs. 9.8%, p<0.001). More difficulties with understanding children voice reported CF+ group than CFgroup (32.4% vs. 2.2%, p<0.001).
59 females (19%) reported to be current smokers,
39 (12.6%) had smoked in the past. CF+ group had a history of smoking more often than CF- group (35.5% vs.
9.8%, p<0.001). 254 (81.9%) females reported drinking
alcohol and 4 (1.3%) females reported using drugs. The
CF+ and CF-, also SCC+ and SCC- groups did not differ by
comparing alcohol and drug consumption habits.

DISCUSSION
Subjective cognitive complaints are common in older
adults. In pop u la tion-based stud ies in clud ing both
cognitively normal subjects and those with probable cognitive impairment, the prevalence of SCCs ranges from
10% to 81%. A higher rate of SCCs is usually associated
with older age, poorer cognitive performance, and a higher
level of depressive symptomatology. However, little is
known about how specific SCCs may relate to each of
these conditions, and this might account for some authors
remaining skeptical about the importance of SCCs in preclinical 50 stages of AD [9]. A 2015–2016 study in the
United States found that 11.2% of adults aged ³45 years reported having subjective cognitive decline and between
women – 11.0%. Results were similar to our findings, but
C. A. Taylor et al.’s study involved patients aged 45 years
and older and no comparison by the chronic diseases was
performed [33].
The most common cause of cognitive decline beyond
normal aging is AD. Pathological changes associated with
AD begin decades before the clinical diagnosis of cognitive impairment, and biomarkers can be detected by positron emission tomography imaging of amyloid-beta
(Abeta) or magnetic resonance imaging of the hippocampus or cerebrospinal fluid A together with a subtle cognitive decline. In early stages, highly educated subjects can
compensate for a subtle cognitive decline, resulting in a
normal performance on standard cognitive tests. However,
the use of compensatory cognitive mechanisms does not
prevent such individuals from self-experience of cognitive
decline [9].
The Lancet Commission in 2020 upgraded the list of
modifiable risk factors for dementia stating that hearing
impairment has a major impact on the prevention of dementia in middle-aged and older adults (45–65 years) [34].
Yu An et al. also found a significant relationship between
older age and worse cognition, as well as arterial hypertension, stroke, and cognitive impairment [35]. We did not

find similar results perhaps due to the differences in sample size and age compared to Yu An et al.’s study which analyzed more than 2000 subjects aged 50–70 years. The
same study also found a significant relationship between
higher education and cognitive functioning [35].
The link between chronic diseases and cognitive impairment, as well as dementia, is well documented in scientific literature sources, however, our study showed the only
significant relationship between subjective cognitive complaints and hypothyroidism. There were also more studies
that confirmed the same relationship. C. Rieben et al. completed a meta-analysis that revealed a significant impact of
subclinical hypothyroidism on the development of dementia [36].
P. Dawes et al. study showed that overall, 10.7% of
adults aged 40 to 69 years had significant hearing impairment based on speech recognition and that female sex was
related with small increased odds for insufficient speech
reception, however, females tended to have slightly better
mean performance at an older age [37]. Based on The
Lancet Commission, 31.7% of middle-aged people have
hearing impairment [34]. We found that 14.84% of females had subjective hearing disorders and 35.3% of
those with cognitive failures (CF+ group). The relationship between cognitive decline and subclinical hearing
loss was also observed in J. S. Golub et al.’s study [38].
S. G. Curhan et al. also confirmed the relation of hearing
loss with cognitive failures by finding that self-reported
hearing loss was related with a higher risk of subjective
cognitive decline in women [39]. The relationship between hearing loss and cognitive impairment, as well as
depression, was confirmed by G. Keidser et al.’s study in
which 23–25% of females aged 40 to 60 years had hearing
loss [40]. Almost 15% of our study participants had subjective hearing disorders, also there were differences in
mean age and sample size compared to G. Keidser et al.’s
study results (our study patients were younger); the prevalence of depression in patients with mild cognitive impairment was 32% in G. Keidser et al.’s study [40] compared
to 23.5% in our population with cognitive failures. However, metaanalysis data showed that the prevalence of depression in patients with mild cognitive impairment is
high, with the overall pooled prevalence of depression being 32% [41]. Adding the group of patients with probable
depression (29.4%), we would suggest that mood disorders often occur in young patients with subjective cognitive issues.
A number of cross-sectional studies found SCCs in
subjects without dementia to be associated with depressive symptomatology rather than with objective cognitive
status [42–44], therefore the relevance of SCCs as a
marker of cognitive decline due to neurodegeneration has
been questioned by some authors [45]. However, it seems
that the relationship between SCCs, objective cognition,
and depressive symptomatology is much more complex.
This complexity and absence of long-term longitudinal
studies using biomarkers could be one of the reasons why
the causal relationship between these factors remains
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poorly understood. It has been proposed that depressive
symptoms can be an early prodrome of dementia, that depression may lead to hippocampal dysfunction similarly
as AD does [45–47], or that depressive symptoms may
rather be a consequence of awareness of SCCs [48]. The
limitation of our study is that we did not perform an objective cognitive evaluation. We found 29.4% of depression
by the GDS, and 23.5% were found as possible depression cases. In D. W. Choi et al. study, a significant relationship was found between cognitive failures and depression in middle-aged women, while women with
worse cognitive functioning had more severe depressive
symptoms [49].
Other possible sources of incongruent findings among
existing SCC studies are different approaches to assessing
SCCs and cognition: some studies have applied screening
tools to evaluate global cognitive status and only a few
studies have administered complex cognitive batteries
comprising traditional neuropsychological tests at the population level [9]. We did not perform objective cognitive
evaluation. The use of screening tools to evaluate global
cognitive function may have led to an underpowering of
the relationship between SCCs and cognition, and we were
not the first to point to this approach [9]. To date, there is no
consensus or guidelines for “golden standard” tactics or instrument selection to assess SCCs. The Subjective Cognitive Complaints Questionnaire has been used to evaluate
SCCs. It is a relatively brief and easy-to-administer tool for
assessing SCCs that was originally developed to help primary care physicians identify subjects with cognitive impairment or depression, and has been applied to populations of patients with mild cognitive impairment (MCI),
mild to moderate dementia due to AD, and patients with
depressive syndrome [50, 51].
Burnout as a stress-related disorder is known to have
mental exhaustion. The Cognitive Failures Questionnaire
was first used by van der Linden and his colleagues to assess the level of self-reported attentional difficulties in
daily life. The level of burnout symptoms was found to be
significantly related to the number of cognitive failures in
daily life and to inhibition errors and performance variability in the attentional tasks [52]. A study by G. Styraitë et al.,
in which 86.1% of the participants were women with a
mean age of 43.95 years, revealed that 8.9% of the respondents had a significant burnout and 6.9% had cognitive
burnout. A significant relationship between depression
and overall burnout, as well as cognitive and emotional
burnout, was confirmed [53]. The relationship between
cognitive failures and burnout was also found in Ann
Rudman et al. study: 12.3% of female participants had
burnout, 11.4% had cognitive failures, and 5.6% had depression. Data revealed that those with burnout had
3.5-fold more often cognitive failures and 3-fold more often diagnosis of depression [54].
In our study, no relationship between subjective cognitive failures and alcohol, drug consumption, and smoking
habits was found. Only those with smoking anamnesis in
the past had significantly worse cognitive functioning.
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However, there are data confirming the relationship between cognitive failures and harmful habits: by the findings of J. Wu et al., middle-aged smokers and regular alcohol consumers had a 17% to 20% higher risk of cognitive
impairment at an older age [55]. Also, our study found no
significant relationship between sociodemographic factors
and cognitive functions. A study by W. Chung et al.
showed that middle-aged female homemakers were found
to have a 5-fold higher risk of cognitive failures than working females [56]. Also, cognitive decline was found to be
slower in those with higher education than among those
with no education [57]. In our study, 80% of participants
had a university degree and 95% were employed which
would allow speculation on the results that showed no difference in cognitive failures and sociodemographic factors.

CONCLUSION
Our study revealed that a significant number of females
had SCC as early as middle age. We found a significant relationship between SCC and hypothyroidism. Also, a significant relationship between subjective cognitive functions and depression was found emphasizing the importance of mood disorders for cognitive impairment. Finally, burnout was found to be related with subjective
cognitive impairment, however, subjective cognitive failures could only be predicted from cognitive weariness.
The results suggest that attention should be paid to depression, burnout, subjective hearing disorders, and hypothyroidism in young female patients with subjective cognitive issues.
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ANKSTYVIEJI, SUBJEKTYVIAI PATIRIAMI
KOGNITYVINIAI SUTRIKIMAI IR JØ SÀSAJOS
SU LËTINËMIS LIGOMIS, SUBJEKTYVIAIS
KLAUSOS SUNKUMAIS, PERDEGIMO SINDROMU IR
DEPRESIJA VIDUTINIO AMÞIAUS MOTERØ IMTYJE
Santrauka
Ávadas. Daugëjant kognityviniø sutrikimø tarp jaunø þmoniø,
svarbu laiku identifikuoti ir koreguoti rizikos veiksnius.
Tyrimo tikslas – ávertinti subjektyviai patiriamus ankstyvus
kognityvinius sutrikimus ir jø sàsajas su subjektyviais klausos
sunkumais, perdegimo sindromu ir depresija vidutinio amþiaus
moterø imtyje.
Tiriamieji ir tyrimo metodai. Tyrime dalyvavo 310 moterø
nuo 26 iki 59 m. amþiaus (vid. amþius – 38,6 m.). Uþpildytas internetinis klausimynas, kurá sudarë paþintiniø funkcijø ávertinimo (angl. The Cognitive Failures Questionnaire, CFQ), subjektyvus kognityviniø skundø klausimynai (angl. Subjective Cognitive Complaints, SCCs), Shirom-Melamed perdegimo skalë
(angl. The Shirom-Melamed Burnout Measure, SMBM), geriatrinë depresijos skalë (angl. The Geriatric Depression Scale, GDS),
klausimai apie sociodemografinius veiksnius, þalingus áproèius,
diagnozuotas lëtines ligas, subjektyvius klausos sunkumus. Taikyti Stjudento t-testas, Pirsono Chi kvadratu, Fiðerio testai, logistinës regresijos analizë.

Early Subjective Cognitive Disorders and Their Relationship with Chronic Diseases, Subjective Hearing Difficulties, Burnout...
Rezultatai. 34 moterys (11 %) turëjo subjektyviai patiriamø
kognityviniø sutrikimø (CF+ grupë), 89 % neturëjo (CF- grupë).
Subjektyviø kognityviniø skundø turëjo 28,7 % respondenèiø
(SCC+) grupë, o 71,3 % neturëjo (SCC- grupë). 23 respondentëms (7,4 %) nustatyta depresija, 62 (20 %) – galima depresija. Iðreikðtø perdegimo simptomø turëjo 34 (11 %) respondentës. Anketoje paþymëjo, kad lëtinëmis ligomis serga 30,6 % (N = 95)
respondenèiø. Ið visø respondenèiø 14,84 % turëjo subjektyviø
klausos sunkumø. CF+ grupë surinko vidutiniðkai daugiau balø
pagal GDS negu CF- grupë (6,88 vs. 3,78, p < 0,001). CF+ grupë
surinko reikðmingai didesná vidutiná balø skaièiø perdegimo skalëje negu CF- grupë (4,04 vs. 2,76, p < 0,001). Ið lëtiniø ligø tik hipotiroidizmas reikðmingai daþniau pasitaikë SCC+ grupëje nei
SCC- grupëje (12,4 % vs. 4,6 %, p = 0,022). Subjektyviø klausos

sunkumø daþniau turëjo CF+ grupë negu CF- grupë (35,3 % vs.
12,3 %, p = 0,001). Pagal sociodemografinius faktorius, alkoholio, narkotiniø medþiagø vartojimà CF+ ir CF- bei SCC+ ir SCCgrupës reikðmingai nesiskyrë.
Iðvados. Depresija, perdegimo sindromas ir subjektyvûs
klausos sunkumai reikðmingai siejasi su subjektyviai patiriamø
kognityviniø funkcijø sutrikimu vidutinio amþiaus moterø imtyje, o vertinant sàsajas su lëtinëmis ligomis, kognityviniai skundai
reikðmingai siejasi su hipotiroidizmu.
Raktaþodþiai: subjektyviai patiriami kognityviniai sutrikimai, skundai, perdegimas, depresija, klausa, vidutinis amþius,
moterys.
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