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Abstract 

Aim of the study was assessment of executive functions and quality of life (QoL) among 
scientists aged 22-80 years working in state research centers. The screening test included several 
questionnairs: “Cognitive screening”, “Age is not a barrier”, “Geriatric Depression Scale" (GDS) 
and Social Functioning 36 (SF-36) survey. According to the assessment, the group of scientists 
showed problems related to physical health disorders and presence of numerous risk factors for 
professional efficiency decline. High rate of preasthenia (39.62%) and asthenia syndrome 
(11.32%) was identified. This might be due to high level of stress and informational load that 
causes depletion of functional organism reserves. The rate of cognitive executive functions 
decline was low (3.77%), stated in young age and possibly associated with depression and 
asthenia. In comparison to general population, Russian scientists showed a generally high level 
of quality of life (more than 70% in all domains), best indicators on the scales of "Body Pain" 
and "Vitality", but lower indicators of "Role functioning” due to the emotional state. In general, 
scientists’ quality of life decreased with age, especially "Physical Functioning" and "Body Pain" 
scales. Social skills such as "Role functioning due to emotional state" increased with age. In the 
scientists group, connection between cognitive functions and the quality of life was observed. 
Specifically, between "Physical Functioning", "General Health", "Vitality", "Social 
Functioning" and "Mental Health". 
Key Words: Quality of life; cognitive functions; scientists; academics; SF-36 survey; cognitive 
screening; aging. 
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 Scientist plays an important role in the development of 
modern world, proving new conceptions and opinions, 
analyzing large amount of information, investigating new 
techniques. Scientific work, as well as any intellectual 
work, differs from physical activities due to great 
nervous system load, which may cause negative 
consequences for health.1 Scientific work is associated 
with multifunctionality, large amount of information 
proceessing and great psycho-emotional stress. 
Especially this refers to medical scientists, who usually 
also involved in clinical or educational work. This may 
lead to cognitive overload and formation of different 
disorders.2,3 On the opposite side, many authors promote 
intellectual work, as a protective factor for cognitive 
decline,4 Thus, it seems important to determine the 
influence of scientific work on mental health, to estimate 
the character of potential disorders and to form a strategy 
for cognitive decline prevention, as keeping the 
scientist’s cognitive status on the high level is essential 
for preserving their intellectual potential and work 
efficiency. Cognitive functions decrease with age,4,5 a 
process known as cognitive aging,6,7 and becomes one of 

the most actual healthcare agenda of 21st century.8,9 
Previous research specifies significant age decline of 
such cognitive functions as executive functions,10,11 
short-time memory,12 reasoning ability,13 mental 
processing,14,15 naming and speech fluency,16 visual and 
verbal memory.17 Literature analysis showed two main 
trends in the relevant research. Estimation of negative 
factors for cognitive aging and poor executive functions 
(influence of arterial hypertension, apolipoprotein E, 
diabetes mellitus type 2, cardiovascular and 
cerebrovascular diseases) on the one hand,18 and 
detecting protective factors (education level, intellectual 
activity, physical activity, smoking cessation, diet) on the 
other hand.10, 19-21 Some international works mention high 
quality of life (QoL) as an important protective factor 
associated with good cognitive status,22-24 as decent QoL 
means optimal functioning and maximum professional 
potential. At the same time little researches around the 
world deals with executive functioning and QoL of 
scientists. No data is available concerning Russian 
population. We find such works essential for the 
development of preventive and rehabilitation programs 
aimed for preservation of intellectual potential and 
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prolonging professional scientific career. Aim of the 
present study was assessment of executive functionnings 
and quality of life among the scientists working in state 
research centers.  

Materials and Methods 
During the perioud January-February 2020 a pilot cross-
sectional study was performed, involving scientists, who 
worked at state medical research centers at Moscow city. 
We used non-probability purposive sampling method. 
Inclusion criteria: scientific position, males and females 
aged from 22 to 80 years old; university degree; ability 
to fill in the questionnaire. Exclusion criteria: students; 
verified cognitive decline; significant somatic diseases. 

Conformity with the principles of ethics 
The study was approved by the local ethics committee at 
National Research Institute of Public Health n.a. 
N.А. Semashko on December 24th, 2019 protocol #10. 
All participants of the study signed an informed consent. 

Demography of participants 
The study enrolled 53 scientists from 22 to 73 years old, 
the group included 28 female and 25 male. General health 
assessment revealed that 28.31% of respondents had 
chronic diseases, 43.3% were almost healthy (stable 
remission of chronic disease), and only 28.3% were 
healthy. In chronic diseases patterns 50% of cases were 
arterial hypertension, 15% - diabetes and metabolic 
disorders (2nd place), 10% - oncology (3rd place). 71.7% 
of workers that passed the screening tests had risk factors 
of non-communicable diseases (Table 1).  
As to the age structure of participants 33.96% 
respondents were 20-30 years old, 18.87% - 30-40 years 
old, 21.17% - 40-50 years old, 25.91% - over 50s. 
Scientific activity duration (working as a research 
scientist) was from 1 year to 50 years. The largest amount 
of participants had scientific experience from 1 to 5 years 
(22.64%) and from 20 to 30 years (18.86%). Others had 
experience from 5-10 years (16.98%) and from 30 to 40 
years (15.09%). Participants who worked as a research 
scientist for 40-50 years was 7.5% of the total number of 
the respondents (Table 1). In order to collect the 
information authors designed a screening card. All 
participants answered personally the paper version  of the 

questionnaire in Russian language. The card included 
several assessments forms, standardized and validated 
for Russia:  
1. “Cognitive screening” assessment, for cognitive load 

and activity estimation. Total score over 42 means 
possibility of cognitive impairment, total score less 
than 42 means good cognitive functions;25 

2. “Age is not a barrier” assessment, for estimation of 
intellectual activity and senile asthenia screening. 
Total score over 5 points – asthenia syndrome, 3-4 
points - preasthenia, 0-2 points - the absence of senile 
asthenia syndrome;26 

3. Geriatric Depression Scale (GDS) assessment for 
depression screening. Total score 10-15 points means 
depression, 6 - 9 points: sub-depressive condition, 0 - 
5 points: no depression;27 

4. Russian validated version of non-specific quality of 
life questionnaire SF-36 with scales (Physical 
Functioning (PF), Role Functioning due to physical 
condition (RP), Body Pain (BP), General Heath (GH), 
Vitality (VT), Social Functioning (SF), Role 
Functioning due to the emotional condition (RE), 
Mental Health (MH)). Normal SF-36 values for 
different ages and general population were taken from 
“SF-36 Health Survey Manual & Interpretation 
Guide” by John E. Ware Jr. (1993), which provided 
the average values of quality of life among people of 
different age without chronic diseases, but with risk 
factors (I and II groups of health according to 
WHO).28 

Statistical analysis.  
The statistical analysis was performed in Microsoft 
Statistica 10.0 using parametric methods. The indicators 
are given as the average and standard deviation (M±m) 
with regular distribution or as the median and 25th and 
75th quartiles (Me [Q1; Q3]) with irregular distribution. 
For pairwise comparisons of group indicators, Student-t 
was used. The Spearman's rank-order correlation was 
used to identify the relationship between the two 
indicators for the final values. The significance level for 
testing of statistical hypothesis was assumed 0.05. 

Results and Discussion  
Quality of life 
In this group of Russian scientists, analysis of SF-36 
survey results revealed high QoL levels for most 
domains, generally more than 70% (Figure 1). 
Average values in the study group were following 
PF=89.9±15.50%, RP=83.30±31.0%, BP=89.9±17.40%, 
GH=70.1±22.4%, VT=68.8±19.1%, SF=84.3±22.2%, 
RE=60.2±19.9%, MH=72.2±22.0%. 
Among scientists, as well as in the general population, 
there was a decrease of QoL level with age. In 
comparison with 20-29 age group persons of the age 50-
59 years had lower indicators of the PF-scale 
(81.8±22.8% against 95.2±10.2%, p=0.04), BP-scale 

Table 1. General characteristics of the study group 
Parameter  Results 
Age 22-73 years old (average 

34.7±11.5) 
Gender 28 females, 25 males 
Somatic 
status 

28.31% had chronic diseases  
43.3% - almost healthy 
28.3% - healthy 

Scientific 
activity 

from 1 to 50 years (median 10.4 
[3.5; 30.7]) 
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(79.3±30.9% against 94.8±9.9%, p=0.03) and RP -scale 
(75.0±43.3% against 93.4±14.0%, p=0,006). Vitality and 
SF-scale indicators tended to improve with age - the 
lowest values were observed in 20-29 age group 
(65.5±22.8% and 78.2±22.3%, respectively), which 
improved in 30-39 age group (75.5±11.0% and 
91.6±10.8%, respectively) and then didn’t change 
significantly with age. 
The best mental health indicators were in 30-39 and 50-
59 age groups. In the age group over 60 years PF-scale 
indicators were lower than in 20-29 age group 
(82.2±17.5%, р=0.02), but RE-scale indicators were 
higher (81.4±37.6% against 63.1±44.3%). Level of 
quality of life of scientists with the age over 60 years was 
generally higher than group with the age 50-59 years 
(Figure 1). We conducted the analysis of connection 

between gender and quality of life and revealed the 
difference in physical functioning – this parameter was 
higher among men (94.8±10.3%) than women 
(85.0±18.3%, р=0.006). In average, according to J.E. 
Ware Jr,37 the level quality of life among men tended to 
be higher than among women in terms of vitality and role 
functioning according to physical condition. (Figure 2). 
Comparison of QoL levels in scientists group with 
general population revealed that scientists have better 
values of BP-indicators (89.9± 17.4% vs 75.1± 23.69%, 
р=0.008) and vitality indicators (68.8± 19.1% vs 60.8± 
20.9%, р=0.04), lower values of RE-scale indicators 
(60.2± 1.9% vs 81.26± 33.04%, р=0.001), (Figure 3). 

Cognitive screening. 
According to the survey, 96.23% of scientists aged 22 to 
73 years had no cognitive impairment (n=51 from 53 

 
Fig 1.  Quality of life parameters according SF-36 survey in different age groups (* - p<0.05 compared to the age 

group of 20-29 years, Student’s T-test). 
 

 
Fig 2.  Gender differences of quality of life indicators according to SF-36 survey results among scientists (* - p<0.01 

between men and women, Student’s T-test). 
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respondents), 3.77% of respondents (n=2, 28-29 years 
old) had cognitive functions impairment.  Total score on 
the cognitive screening scale positively correlated with 
the QoL scales: “General Health” (r=0.48, p=0.0032), 
“Vitality” (r=0.33, p=0.002), “Social functioning” 
(r=0.61, p=0.0001), “Mental Health” (r=0.59, p=0.0003). 
No correlations with age was revealed (p>0.05). 

Age is not a barrier 
According to results of this test, 49.05% of all 
respondents (aged 22 to 67 years) did not have senile 
asthenia (n=26 from 53), 39.62% of all respondents (aged 
24 to 69, n=21) had “preasthenia”, and 11.32% of total 
group (aged 25-73 years, n=6) had asthenia syndrome. 
People with aberrant results (n=27, 56.6% of cases) were 
recommended a consultation of geriatrist and individual 
rehabilitation plan. In the group of scientists, the total 
score on the "age is not a barrier" scale was positively 
correlated with such SF-36 questionnaire parts as 
"Physical Functioning" (r=0.45, p=0.004) and "Vitality" 
(r= 0.38, p=0.013). 

Geriatric Depression Scale (GDS). 
Analysis of the results revealed that 83.01% of 
respondents (n=44 from 53) aged 22 to 69 years has no 
depression. In 9.43% of cases (n=5) participants aged 25-
49 years has sub-depressive state and in 7.54% (n=4) 
depression has been stated (27-27 and 73 years) Aberrant 
results were 16.97%. The total score on the GDS-scale 
positively correlated with the "Mental Health" (r=0.56, 
p=0.0002) and “Vitality” (r=0.47, p=0.0037) domains of 
SF-36 questionnaire. 

The ratio between cognitive status, asthenia and 
depression.  
Twentysix respondents (49.05%) have no cognitive 
impairment, no asthenia syndrome and no depression. 
This group was also associated with better QoL in 
comparison with others (n=27), who has aberrant results 
(for physical health p=0.003, for mental health p=0.001). 
Cognitive decline has been stated in two participants of a 
young age (28 and 29 years), than might be due to the 
presence of depression in both individuals, or asthenic 
syndrome. Preasthenia and asthenia syndrome has been 
stated in a half of participants (39.62% and 11.32%, 
correspondently) that shows high rate of this condition in 
the group of scientists. All scientist with senile asthenia 
had depression or sub-depression. No cognitive decline 
was associated with preasthenia. Only 3 people with 
depression had preasthenia (Table 2). 
Our pilot study intended to highlight the problems of 
scientists' cognitive health preservation, adequate QoL 
maintenance and prevention of physical stress among 
Russian scientists. Traditionally, scientist work is not 
considered as a “hard work” and didn’t associated with 
risk factors, thus the problem of scientists' health remains 
“invisible” and underestimated.29 However, scientific 
activity is characterized by significant emotional and 
mental stress, especially when combined with academic 
and/or clinical work. The state policy for intensifying the 
scientific work, integration of the new efficiency criteria 
(number of SCOPUS publications, par example) also 
increase general stress and require a large amount of 
internal resources. A literature review shows that 

 
 
Fig 3.  Average values of quality of life indicators according to SF-36 survey among scientists and in general 

population.  
Note: Normal values for general population from guideline “SF-36 Health Survey. Manual & Interpretation Guide” 

by John E. Ware Jr.37 
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academic and educational career is closely related to 
psychological problems such as: depression; anxiety; 
panic attacks; psychotic crises; and somatic disorders, 
especially: disorders and loss of voice, pathology of the 
musculoskeletal system and back pain; the stomach and 
duodenum ulcers; arterial hypertension and type 2 
diabetes mellitus.30–33 
All of these factors may aggravate the health of scientists 
and reduce their QoL. New research is essential to 
specify the problem and to find new solutions. 
In studies which included professors from Brazilian and 
Canadian public institutions,34-36 the authors noted that 
there was a direct correlation between stress at work and 
mental stress, as well as a negative connection between 
work stress and psychological well-being, which 
indicates that the negative effect of work-associated 
stress on the mental state of lecturers. In addition, the 
researchers noted that physical stress, mental well-being, 
and gender are factors that account for 55.9% of work-
related stress.34 Another study reported gender 
differences between men and women in the perception of 
stress associated with work.35  
A chapter in the book "Quality of Life and Quality of 
Working Life" (2017) eds A.A.V. Boas is dedicated to 
the scientists’ QoL. The author states that mental well-
being was significantly positively influenced by good 
work-life balance (0.665; p <0.000), negatively 
correlates with burnout syndrome symptoms (-0.675; 
p<0.000) and work-related stress (-0.596; p < 0.000). A 

special positive effect to mental well-being contribute 
personal meaningfulness and high significance of the 
work (0.505; p < 0.0001).37 Maarof et al. (2012) present 
the results of a QoL assessment using the SF-36 
questionnaire among staff at universities in Malaysia.38 
The study included 84 men and 177 women aged 18-69 
years. The authors concluded that average quality of life 
indicators for all domains were lower than in the general 
population of Malaysia. Average values in the study 
group: PF = 76.25 ± 23.1% 3, RP = 77.04 ± 24.99%, BP 
= 64.74 ± 26.80%, GH = 61.98 ± 20.89% , VT = 56.8 ± 
18.87%, SF = 68.73 ± 29.96%, RE = 76.28 ± 26.13%, 
MH = 69.20 ± 19.35%. Female lecturers had lower rates 
of health-related quality of life indicators compared to 
men.38 In general, our work shows that the group of 
Russian scientists is characterized by good QoL. The best 
results are registered in domains "Physical Functioning", 
"Body Pain" and "Social Functioning". The lowest scores 
showed the scale of "Role functioning due to emotional 
state", which was quite low in the group of young people 
and improved with age. The score of "Social functioning" 
scale also tended to improve with age, which can be 
explained by the strengthening of social and 
communication skills of scientists during their 
professional career. With age in the study group, 
similarly to the general population, the indicators of 
"Physical Functioning" and "Body Pain" worsened. 
Compared to the general population, the scientists 
showed a better tolerance for "Body Pain", higher 

Table 2. SF-36 quality of life parameters for researchers and normal persons in different age groups 
Age 
groups 

PF RP BP GH VT SF RE MH 

20-29 
years 

95.2 
±10.2% 

93.4 
±14.0% 

94.8 
±9.9% 

75.2 
±24.1% 

65.5 
±22.8% 

78.2 
±22.3% 

63.1 
±44.3% 

66 ±22.8% 

Normal 
values 

92.0 
±15.7% 

89.2 
±24.8% 

81.3 
±19.7% 

77.09 
±17.3% 

61.3 
±20.2% 

84.8 
±20.7% 

82.2 
±31.5% 

73.2± 
17.9% 

30-39 
years 

91.6 
±16.3% 

94.4 
±16.6% 

96.3 
±7.8% 

71.6 
±18.5% 

75.5 
±11.0% 

91.6 
±10.8% 

74.0 
±40.0% 

82.2 
±16.9% 

Normal 
values 

89.7 
±16.3% 

86.6 
±28.9% 

77.06 
±22.1% 

75.8 
±17.8% 

62.4 
±19.4% 

85.7 
±21.0% 

82.7 
±31.2% 

75.1 
±16.6% 

40-49 
years 

93.3 
±6.05% 

79.1 
±29.2% 

88.7 
±18.8% 

69.1 
±19.8% 

65.0 
±27.5% 

81.2 
±24.6% 

66.6 
±36.5% 

63.3 
±32.0% 

Normal 
values 

84.6 
±21.1% 

82.6 
±33.08% 

73.1 
±24.0% 

71.76 
±19.3% 

61.7 
±20.9% 

84.07 
±21.8% 

83.6± 
31.4% 

75.3 ±17.86% 

50-59 
years 

81.8 
±22.8% 

59.3 
±46.1% 

79.3 
±30.9% 

63.1 
±24.3% 

70.6 
±16.9% 

85.9 
±22.5% 

66.6 
±39.8% 

78.0 
±16.5% 

Normal 
values 

76.24 
±26.3% 

73.6 
±38.3% 

67.5 
±25.6% 

64.6 
±23.3% 

60.3 
±22.5% 

81.3 
±22.5% 

80.2 
±34.2% 

75.01 
±19.3% 

Over 60 
years 

82.2 
±17.5% 

75.0 
±43.3% 

83.3 
±17.4% 

65.0 
±24.1% 

70.0 
±21.5% 

90.2 
±17.4% 

81.4 
±37.6% 

75.1 
±79.9% 

Normal 
values 

69.3 
±26.2% 

64.5 
±41.3% 

68.4 
±26.4% 

62.5 
±22.4% 

59.9 
±22.1% 

80.6 
±25.6% 

81.4 
±34.5% 

76.8 
±18.08% 

 
Note: Normal values for the general population from the guideline “SF-36 Health Survey. Manual & Interpretation 

Guide” by John E. Ware Jr.37 
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"Vitality" and lower "Role functioning due to the 
emotional state” indicators. 
Limitations. Major limitation of this study is its small 
sample and absence of prospective comparison group. In 
perspective, we would like to enrich our research and to 
compare the group of scientists to group of doctors, 
teachers, and social workers. We plan to estimate 
successfulness and activity of researches and to find 
determinant for professional scientific efficiency. 
In conclusion, according to our complex assessment, the 
group of scientists showed problems related to physical 
health disorders and presence of numerous risk factors 
for professional efficiency decline. High rate of 
preasthenia (in 39.62%) and asthenia syndrome (11.32%) 
in the group of scientist were identifed. This might be due 
to high level of stress and informational load that causes 
depletion of functional organism reserves. The rate of 
cognitive executive functions decline was low (3.77%), 
stated in young age and possibly associated with 
depression and asthenia presence. At the same time, 
Russian scientists showed a generally high quality of life 
(more than 70% in all domains), the best indicators being 
on the scales of "Body Pain" and "Vitality", but lower 
indicators of "Role functioning due to the emotional 
state", in comparison with the general population. In 
general, scientists’ quality of life decreased with age, 
especially "Physical Functioning" and "Body Pain" 
scales. Social skills such as "Role functioning due to 
emotional state" increased with age. In scientists group 
connection between cognitive functions and quality of 
life was identifieded, specifically, between the scales 
"Physical Functioning", "General Health", "Vitality", 
"Social Functioning" and "Mental Health". 

List of acronyms 
BP - Body Pain 
GH - General Heath 
MH - Mental Health 
PF - Physical Functioning  
QoL - quality of life 
RE - Role Functioning due to the emotional condition 
RP - Role Functioning due to physical condition 
SF - Social Functioning 
VT - Vitality 
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