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Abstract

Most of cognitive disorders are masked by symptoms they
have in common with many others human illnesses like
influenza and headache. Prevention appears unavoidable
and, monitoring their evolution may help to reduce
incidence of major brains disorders. In this goal, an
observational research was leaded in a call center sample,
to evaluate the distribution and the evolution of cognitive
impairments and mood disorders. Demographic and
clinical data, insomnia and sleeps disorders, drugs usage
associated with cognitive decline, gender, level of
education, family medical history, depression and anxiety
were collected. Correlation was found between time of
work and cognitive decline, depression and time of work,
sleep disorders and cognitive complaints.

Keywords: Brain disorders; Cognitive impairment;
Distribution of cognitive dysfunction; Young adults;
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Highlights
*Questionnaire including subscale testing in the same time

depression, anxiety, cognitive function, addiction, quality and
duration of sleep, well-being parameters, sociodemographic
data, medical history.

*The most recent research describing the effect of
environment on mental health of workers.

*The most recent study showing a stratification of cognitive
dysfunction in a representative sample.

Introduction
Mental health is strongly affected by all the interactions

between human brain and his environment. This interaction
induced since youthness, a fragile regular balance. Any
dysfunction in this process can lead to a decline or a damage
of the brain structures and the development of the central
nervous system. Indeed, most of the cognitive disorders are
created by a failure in the cognitive natural processing. And

the environment certainly contributes with variant stimuli, to
the decline of cognitive function if they are not appropriate,
controlled and suitable with general state of the participant
body. Literature has showed that synaptic networks essential
to information processing for an adult brain structure are
primarily affected by environmental interactions beginning at
the birth until the end of puberty. This same literature also
demonstrated that lifestyle factors like regular good quality of
sleep and physical activities, during the whole life, have major
effect on the prevention of neurodegenerative diseases and an
impaired brain health [1-3]. Literature also showed that both
peripheral and central nervous system disorders, has a
high probability to appears if the environment is full of
aggressive sensory stimulus and complex combination [4-6].
Recent research showed that, deep evaluation and control of
complex combination of these risk factors are the keys for
prevention of the mental illness. Even if participants made
physical activities and has a good sleep duration which are
important shield for prevention [4,7-10], many others risk
factors like environment of work in call centers; has potential
negative impact on cognitive performance. But a repartition of
cognitive decline is to our knowledge, not define yet for a
sample exposed to this kind of environment. The aim of the
present research is to explore how cognitive disorders are
distributed in a representative population exposed all day to
auditory and visual stimulation with multitasks events.

Materials and Methods

Ethics committee
This research article was approved by, the ethic committee

of research on human of the University of Montreal, Canada.
All our subjects were volunteers and signed a consenting form,
and were all recruited through customer services unit of few
call centers.

Sample characteristics
Participant information like age, language, education,

history of drugs, drugs associated with cognitive impairments,
gender, and family medical history. Cognitive measures were
collected with the French version of the Mental Health Profile
of Etindele Questionnaire (MHPEQ) including subscales related
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to sleep disorders, depression, physical activity, cognitive
decline, suicidal behavior, medical history of the patient and
his family, anxiety and sociodemographic information of the
subject. This questionnaire is a new Canadian tool for mental
illness diagnosis, used in many previous studies [11-14].

Statistical analysis
The normal distribution of cognitive parameters was

analyzed using the Kolmogorov-Smirnov’s test. To analyse Mc
Nair test results, scores were converted to a dichotomous
variable. All participants with a score fewer than 15 were
scored “No cognitive complaints“ vs whose score is more than
or equal to 15 were scored “Presence of cognitive complaints”.
Spearman rank was used to analyse the relationship between
the continuous variables general health, stress, dependency,
well-being and Mc Nair score. Mann-Whitney’s non-
parametric test for independent samples was employed to
compare Mc Nair score as a continuous variable between two
groups. Kruskal Wallis test was used for comparing Mc Nair
score for more than two groups. Logistic regression was
carried out to assess the relationships between Mc Nair’s
score as a dependent variable and sleep parameters as
independent variables. Statistical tests used an alpha of 0.05
as a level of significance. Data analysis was performed using
PRISM (Graph Pad Prism, version 7.0.0.159, Graph pad
software).

Results and Discussion
1000 subjects were used in the current investigation. The

response to the questionnaire was 100%. In the survey
population, 73% were in the young adults group aged between
20 and 30 years, an expect proportion. Women represented
66% of the sample. 62% of the respondents (n=620) are
students in the first cycle of the University. Figure 1
represented evolution of clinical parameters of the total
cohort. In the analysis of family history’s disease, 38% (n=380)
suffered from cardiovascular disease and 14% (n=140) suffered
from neurologic disease. 52% (n=520) of family members have
a cognitive impairment and 24% (n=240) suffered from
Alzheimer. 24% (n=240) of respondents were treated from
cardiovascular disease; 24% (n=240) suffered from
musculoskeletal disease; 5% (n=50) used medication for
neurologic disease and 1% (n=10) has a respiratory problem.
All clinical parameters were associated with Mc Nair score
(p<0.0001, Kruskal Wallis test) except for the use of cognitive
or memory impairment drugs (p=0.735, U Mann-Whitney
test). The analysis of depression and anxiety showed that 75%
(n=750) of the participants have a normal depression but 56%
(n=560) has a moderate anxiety. The mean well-being score
was 12 ± 0.7 (SD) with a good correlation with Mc Nair score
(p<0.0001, Spearman rank). The mean dependency score was
11 ± 1.04 (SD), based on Spearman rank it’s associated with
Mc Nair score (p=0.00043). However, there was no correlation
between general health score, stress score and Mc Nair score
(p=0.0584, p=0.419 respectively with Spearman rank test)
(Figure 1).

Figure 1 Evolution of clinical parameters after 1 year of
work.

Figure 2 shows evolution of cognitive impairments and
sleep disorders. The logistic regression was performed on
uncorrelated variables to identify the best predictors for
cognitive decline. Multicollinearity was detected between the
following variables: quality of sleep, changes in medication,
anxiety and insomnia. Logistic regression analysis revealed that
36% of the variance in cognitive impairments was explained by
duration of sleep, duration of medication, sleep quality and
difficulty insomnia. The model was significant (p<0.05). The
variable sleep quality was the least significant factor in the
model (Wald statistic=42.66, p-value <0.00037) and duration
of medication the most significant (Wald statistic=104.97, p-
value<0.00018). Sleep time (Wald statistic=77.8, p-value
<0.0001), duration of medication between one and six months
(p-value<0.0023 vs 6 months-1 year, p=0.0998), no insomnia
(Wald statistic=86, p-value=0.0071) or have an insomnia (p-
value <0.000 vs a little insomnia, p-value=0.436), mild
subjective sleep satisfaction (p-value <0.00023) were
associated with cognitive impairments. The risk ratio (RR) of
suffering from cognitive complaints is 0.31 for participants
who sleep four hours relative to those who sleep more than
eight hours. The risk of suffering from cognitive impairment for
participants, who are under medication between one and six
months or more than six months, is 1.75 more than
respondents under medication more than one year. The risk of
a participant with a mild sleep quality getting cognitive
problems is about 0.83 times the risk of a participant with a
very well sleep quality getting cognitive problems. The risk to
suffer from cognitive difficulties for participants who have no
difficulty or a difficult of falling asleep is 1.93 and 1.25
respectively more for participants who have a very high
proportion of insomnia or sleep disorders events (Figure 2).

Figure 3 shows correlation between depression score and
time of work of the global population (without division of age).
The method of calculation of this depression score was based
on a previous study [11]. This would suggest that levels of
difficulty of falling asleep being considered are associated with
an increase in risk. These findings are consistent with other
studies in which cognitive complaints are shown, related to
their impact on clinical outcomes [2-4,11-15].
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Figure 2 Evolution of cognitive impairments and sleep
disorders.

This would suggest that the fact to have no difficulty of
falling asleep is associated with an increase in risk. This finding
is not consistent with studies in which cognitive complaints
were shown as associated with difficulty of falling asleep [16].
Further, the result reported in Figure 1 showed that
participants suffering from cognitive complaints reported sleep
disorders, and many of them or their family’s members has
suffered from other diseases than cardiovascular, neurologic,
respiratory, or musculoskeletal in addition to a memory
deficiency and the participant suffered from musculoskeletal
disease (Figure 3).

Figure 3 Correlation between depression score and time of
work.

These results agree with authors who found a positive
association between physiological disorders and cognitive
complaints [17-21]. People executing daily multitask,
stimulated often intensively and negatively their sensory
system. And if these individuals are anxious, and at least a
minimum depressive; cognitive performance strongly declined.
At the same time, our results confirm the role play by
environment in the brain failure; because we determined here
the proportion of cognitive decline (according to the results of
each participant in the McNair test). Many studies reported
negative effects of pathological factors like obesity, on
cognitive function [12,21-26]. But there are just few of them
which observed deeply their simultaneous actions combined
with environmental stimulus. It has been established that
reduces psychological stress, decreased cognitive decline
[2,4,14]. According to our results, evaluation of brain

performance while controlling mood disorders (anxiety,
depression, well-being and psychological stress) may lead to a
sensitive and accurate model of prediction.

Conclusion
More serious studies should be done to explore more which

side effects; an environment of work can have on the mental
health of employees. The present paper confirms implication
of stress and certain environment, on the general clinical
status of people, as well as their mental health. It is the first of
a series of upcoming other research on the same topic, with a
deeper investigation on correlation between socio
demographic profile of employees; and the prevalence of their
diagnosis on sleep disorders as well as cognitive failure.

Acknowledgements
Thanks to Doctor Amine El Mimouni for his critical feedback

and suggestions in this study, and Dr. Spencer for his NIH grant
EY06562.

References
1. Atherton KE, Nobre AC, Zeman AZ, Butler CR (2014) Sleep-

dependent memory consolidation and accelerated forgetting.
Cortex 54: 92-105.

2. Burke TM, Scheer FA, Ronda JM, Czeisler CA, Wright KP (2015)
Sleep inertia, sleep homeostatic and circadian influences on
higher-order cognitive functions. J Sleep Res 24: 364-371.

3. Ferini-Strambi L, Galbiati A, Marelli S (2013) Sleep
microstructure and memory function. Front Neurol 4: 159.

4. Saint Martin M, Sforza E, Roche F, Barthélémy JC, Thomas-
Anterion C (2015) Sleep breathing disorders and cognitive
function in the elderly: An 8-year follow-up study. The proof-
synapse cohort. Sleep 38: 179-187.

5. Kimhy D, Vakhrusheva J, Bartels MN, Armstrong HF, Ballon JS, et
al. (2014) Aerobic fitness and body mass index in individuals
with schizophrenia: Implications for neurocognition and daily
functioning. Psychiatry Res 220: 784-791.

6. Maesako M, Uemura K, Iwata A, Kubota M, Watanabe K, et al.
(2013) Continuation of exercise is necessary to inhibit high fat
diet-induced beta-amyloid deposition and memory deficit in
amyloid precursor protein transgenic mice. PLoS One 8: e72796.

7. Panza F, Solfrizzi V, Barulli MR, Santamato A, Seripa D, et al.
(2015) Cognitive frailty: A systematic review of epidemiological
and neurobiological evidence of an age-related clinical
condition. Rejuvenation Res 18: 389-412.

8. Gomes da Silva S, Unsain N, Mascó DH, Toscano-Silva M, de
Amorim HA, et al. (2012) Early exercise promotes positive
hippocampal plasticity and improves spatial memory in the
adult life of rats. Hippocampus 22: 347-358.

9. Atkinson HH, Cesari M, Kritchevsky SB, Penninx BW, Fried LP, et
al. (2005) Predictors of combined cognitive and physical decline.
J Am Geriatr Soc 53: 1197-1202.

10. Thomas AG, Monahan KC, Lukowski AF, Cauffman E (2015) Sleep
problems across development: A pathway to adolescent risk
taking through working memory. J Youth Adolesc 44: 447-464.

Translational Biomedicine

ISSN 2172-0479 Vol.8 No.2:109

2017

© Copyright iMedPub 3



11. Etindele sosso FA, Raouafi S (2016) Brain disorders: Correlation
between cognitive impairment and complex combination. Ment
Health Fam Med 12: 217-224.

12. Etindele Sosso FA, Raouafi S (2016) Appropriate sleep duration
and physical activity modulate cognitive improvement. J Sleep
Disor: Treat Care 5: 4

13. Etindele Sosso FA (2017) Sleep disorders and insomnia: Effects
on a young population. EC Psychol Psychiat 2: 26-32.

14. Etindele Sosso FA (2016) Neurocognitive game between risk
factors, sleep and suicidal behaviour. Sleep Science.

15. Costa PS, Santos NC, Cunha P, Cotter J, Sousa N (2013) The use
of multiple correspondence analysis to explore associations
between categories of qualitative variables in healthy ageing. J
Aging Res 9: 12.

16. Miller MA (2015) The role of sleep and sleep disorders in the
development, diagnosis, and management of neurocognitive
disorders. Front Neurol 6: 224.

17. Urbain C, Galer S, Van Bogaert P, Peigneux P (2013)
Pathophysiology of sleep-dependent memory consolidation
processes in children. Int J Psychophysiol 89: 273-283.

18. Villa C, Ferini-Strambi L, Combi R (2015) The synergistic
relationship between Alzheimer's disease and sleep disorders:
An update. J Alzheimers Dis 46: 571-580.

19. Torelli F, Moscufo N, Garreffa G, Placidi F, Romigi A, et al. (2011)
Cognitive profile and brain morphological changes in obstructive
sleep apnea. Neuroimage 54: 787-793.

20. Joo EY, Kim H, Suh S, Hong SB (2014) Hippocampal substructural
vulnerability to sleep disturbance and cognitive impairment in
patients with chronic primary insomnia: Magnetic resonance
imaging morphometry. Sleep 37: 1189-1198.

21. Parisi P, Bruni O, Pia Villa M, Verrotti A, Miano S, et al. (2010)
The relationship between sleep and epilepsy: The effect on
cognitive functioning in children. Dev Med Child Neurol 52:
805-810.

22. Lucassen EA, Piaggi P, Dsurney J, de Jonge L, Zhao XC, et al.
(2014) Sleep extension improves neurocognitive functions in
chronically sleep-deprived obese individuals. PLoS One 9:
e84832.

23. Rolinski M, Zokaei N, Baig F, Giehl K, Quinnell T, et al. (2016)
Visual short-term memory deficits in REM sleep behaviour
disorder mirror those in Parkinson's disease. Brain.

24. Zhu B, Dong Y, Xu Z, Gompf HS, Ward SA, et al. (2012) Sleep
disturbance induces neuroinflammation and impairment of
learning and memory. Neurobiol Dis 48: 348-355.

25. Kwon KJ, Lee EJ, Kim MK, Jeon SJ, Choi YY, et al. (2015) The
potential role of melatonin on sleep deprivation-induced
cognitive impairments: implication of FMRP on cognitive
function. Neuroscience 301: 403-414.

26. Kreutzmann JC, Havekes R, Abel T, Meerlo P (2015) Sleep
deprivation and hippocampal vulnerability: Changes in neuronal
plasticity, neurogenesis and cognitive function. Neuroscience
309: 173-190.

 

Translational Biomedicine

ISSN 2172-0479 Vol.8 No.2:109

2017

4 This article is available from: http://www.transbiomedicine.com/

http://www.transbiomedicine.com/

	Contents
	Negative Involvement of the Working Environment in the Occurrence of Cognitive Disorders
	Abstract
	Keywords:
	Highlights
	Introduction
	Materials and Methods
	Ethics committee
	Sample characteristics
	Statistical analysis

	Results and Discussion
	Conclusion
	Acknowledgements
	References


