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ABSTRACT

The work initially presents a conceptual approach on Mental Fog, Menopause, Cogni-
tion and Work and makes a correlation between their necessary interactions. From
this point of view, it is demonstrated the little emphasis that has been given to the
subject when addressing the health of working women in menopause in the field of
Ergonomics. Many women report forgetfulness events at this time of life that hinder
their quality of life and their work performance. Sometimes this forgetfulness has been
associated with neurological diseases such as Alzheimer’s and in times of a pandemic
the mental fog has been reported as a residual effect of Covid-19, but few doctors
consider the association of these events with the so-called “mental fog” typical of
the drop in estrogen in the female body during menopause. The research, of explo-
ratory nature, sought to analyze through a bibliometric study in renowned databases,
approaches or lack of them in scientific articles that consider mental fog as an impor-
tant factor to be addressed in the scope of Ergonomics. Seven articles from a total of
38 retrieved documents were analyzed. The results point to a significant gap in the
proposed theme.
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INTRODUCTION

With more and more women over 50 years old staying active longer in the
world of work, the changes resulting from the climacteric and menopause
and their impacts must be known and widely disseminated in order to better
welcome these workers who are not only aging, but also are giving a new
biopsychosocial meaning for their roles (Lomdnaco et al., 2015). According
to the Global Consensus on Menopause in the Workplace, in 2020 there were
657 million women aged between 45 and 59 years worldwide, and 47% of
them were menopausal workers (Rees et al., 2021). Numerous women in
this climacteric period report forgetfulness events that hinder their quality
of life and their work performance. Sometimes this forgetfulness has been
associated with neurological diseases such as Alzheimer’s and, in times of a
pandemic, mental fog has been reported as a residual effect of Covid-19, but
few doctors consider the association of these forgetfulness events with the
so-called “brain fog” or mental fog, typical of the drop in estrogen in the
female body during menopause (Plitt, 2021). The lack of information about
“mental fog” shows how it has been put in the background when analy-
zing menopausal symptoms; in how there is greater emphasis on symptoms
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considered more serious, such as depression or osteoporosis, and how it has
not been properly addressed in the promotion of quality of life in the work
of climacteric women. A cross-sectional study conducted by health professi-
onals in 2014 in the city of Uberlandia, state of Minas Gerais, Brazil, with
30 women who were in the climacteric period, between 50 and 67 years
old, revealed that 60% of the interviewees presented as symptomatology the
“forgetfulness” and 20% presented “mental confusion” among other mani-
festations, in a mild or moderate way (Lomodnaco et al., 2015); 3.3% of
them judged that forgetfulness was a difficult symptom to bear. The data
demonstrate the subjectivity in the perception of cognitive deficit, how it
affects women’s lives and how each one perceives and reacts to this phase in
different ways.

CLIMACTERIC, MENOPAUSE AND MEMORY

According to the Health Sciences/DeCS/MeSH Descriptors of the Latin
American and Caribbean Health Sciences Information Center - BIREME,
menopause is defined as the period in which the last menstruation occurs,
corresponding from 6 to 12 months after its permanent termination in a
woman above 45 years (DeCS, 2022). The International Menopause Society
(IMS) clarifies the difference between climacteric and menopause by esta-
blishing for such that the climacteric corresponds to the transition phase
between the reproductive period and the non-reproductive of the woman,
a state that incorporates the phases of pre-, peri and postmenopausal (IMS,
2022). Menopause, a term coined by the French physician Charles-Pierre-
Louis de Gardanne in 1821, corresponds to the period resulting from the
loss of follicular ovarian activity and occurs after 12 consecutive months
of amenorrhea or last menstruation being that there is no biological mar-
ker for this event (IMS, 2022). In menopause there is a decline of estradiol,
main circulating estrogen in the body in the reproductive age of the woman
(Henderson, 2008). The estrogen modulates in the body many systems among
them the immune system, metabolism and neuronal functions (Kuhl, 2005).
There are estrogen receptors distributed throughout the brain, neurons and
glia that produce effects throughout your bioenergetic system (Rettberg, Yao
and Brinton, 2013) and changes in this brain system compromise some cogni-
tive functions, among them memory (Medeiros, 2019; Weber et al., 2014;
Henderson, 2008). The term memory refers to the numerous brain functions
that have in common the ability to recreate stimuli through the “synchro-
nic firing of the neurons involved in the original situation” (Carter, 2012).
Some studies indicate that the mitochondrial function of cells that is to sup-
ply about 90% of the body’s energy, is impaired by the fall of estrogen and
this energy drop causes a decline in cognition (Lejri; Grimm and Eckert,
2018; Schroeder et al., 2020). With the fall in the performance of memory
in the climacteric there are difficulties of concentration, lapses, problems
in attention and decision making, episodes that interfere in the quality of
life of the woman. Since there is no nerve activity without learning and
memory (Izquierdo, 1989), when the latter is damaged, many women are con-
fronted with their individual history and the constraints of aging processes,
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both in private life and in professional life. Knowing the interference of the
fall of estrogen in women’s memory helps in understanding the relationship
of their own aging versus their work activities which leads to encouraging
the regulation of deficits through the use of established skills (Laville and
Volkoff, 2007), because the postmenopausal brain adapts to the fall of estro-
gen not being the cognitive deficit a definitive situation, but that it needs
to be diagnosed correctly (Greendale, 2021) and that can last months or
years. To better establish an understanding and correlation between these
events, it is necessary to know a little more the concept “brain fog” or
“mental fog.”

MENTAL FOG

As a symptom, the cognitive decline called “mental fog” or “brain fog” is
defined as the feeling of having slow reasoning, sometimes appearing to be
wrapped in a mist that prevents concentration and the ability to think clearly
occurring difficulties with memory (Pooya et al., 2021). First used in 1853,
the phenomenon known today as mental fog, was described by the British
physician Edward John Tilt (1870), author of the first book on menopause
written in the English language called “The change of life in health and dis-
ease: a practical treatise on the nervous and other incidental affections to
women at the decline of life”. Tilt associated episodes of forgetfulness of the
menopause phase with the term “pseudo-narcotism” (Tilt, 1870; Mattern,
2019). The Mental fog has numerous causes, including hormonal imbala-
nce and is currently recognized as a residual effect in patients affected by
Covid-19 (Budson, 2021).

COGNITION AND WORK

Associated with learning, the term cognition refers to the description and
explanation of mental processes (Antipoff and Soares, 2021). The verbal and
executive cognitive functions as well as the speed of information processing
are the most affected in the menopause period (Melo et al., 2017) and 60%
of women have cognitive difficulties in this period (Greendale et al., 2011).
Labor losses are evident with decreased productivity and increased stress cau-
sing a huge impact on women’s lives (Brinton et al., 2015). A robust report
presented by the UK in 2017 and conducted by researchers at the Univer-
sity of Leicester studied the effects of menopause on female workers in that
country by presenting data indicating that many women associate discom-
fort at work at this stage of their lives with stress and do not correlate with
menopause most of the time. Data also point out that the most recurrent
disorders for many women in the workplace are decision-making, concen-
tration and memory showing that for every 10 women in the menopause
phase, 6 of them report a negative impact of these factors on their work and
reinforce that physical aspects and their facilities can worsen or improve sym-
ptoms of the menopause phase depending on the approach of the managers
(Brenis et al., 2017).
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WHAT DOES ERGONOMICS SAY?

Although Ergonomics addresses topics such as aging and work, work
and gender, workload and stress among others, there is a gap regarding
menopause, mental fog and cognitive impairments of this phase and its relati-
onships with work. Some authors associate aging with a decline in functions,
but closely linked to the relationships between experience and skills. They
also state that in the context of ageing, many companies do not have a
concrete action plan to address the issue of ageing in advance (Laville and
Volkoff, 2007). In the female case the topic is even more complex in view of
the ignorance of managers and workers about what happens in the meno-
pause phase (Jack et al., 2015) besides gender discrimination and ageism
(WHO, 2021) that many women experience with serious consequences for
their health. At the same time bringing together a collection of knowledge
about human functioning and action practices (Daniellou, 2004), Ergono-
mics needs to give a more concrete answer on how to look at women in the
climacteric phase in the labor field. There is much talk about macro ergo-
nomics, work organization, environmental conditions in women’s work, but
very little is observed on the topic of climacteric, menopause and mental fog
in the framework of work ergonomics, fact that is characterized as parado-
xical given that besides advocating work with comfort, safety, health and
well-being to all workers, it is also interested in human cognition and its pro-
cesses, decision-making, attention and memory in work situations, precisely
the factors that are most involved in women’s problems with mental fog in
menopause. In order to corroborate this hypothesis, an exploratory resea-
rch was carried out that sought to analyze through bibliometric study in the
conceptual databases of Ergonomics, approaches or absence of them in the
scientific articles that consider the mental fog in menopause as an important
factor to be treated in the context of Ergonomics.

METHODOLOGY

The systematic review of literature was carried out considering renowned
titles of the area of interest. The following publications were selected for the
study: Applied Ergonomics, Ergonomics, International Journal of Industrial
Ergonomics, International Journal of Occupational Safety and Ergonomics,
Proceedings of the Human Factors and Ergonomics Society Annual Meeting
and AHFE Conference Books, using the following descriptors: brain fog,
mental fog, menopause, cognition in menopause, human factors in ageing,
human factors and menopause. As inclusion criteria were accepted all retri-
eved articles with the exact descriptors, without time limit, accepted in all
languages of the source publications. The methodology followed the pro-
tocol Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) seeking to provide greater accuracy and transparency to research.
The data were collected in November 2021.

Results

For a total of 38 recovered articles, the descriptor who presented the highest
number of incidences was “menopause”. With it were recovered 30 articles
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being 07 in the publication Applied Ergonomics; 10 in the publication Ergo-
nomics; 03 in the International Journal of Industrial Ergonomics; 06 in
the International Journal of Occupational Safety and Ergonomics; 01 in
the publication Proceedings of the Human Factors and Ergonomics Society
Annual Meeting; 03 in AHFE Conference Books. Through the descriptor
“human factors in ageing” were recovered 08 articles being 05 in the publi-
cation Applied Ergonomics, 02 in the publication Proceedings of the Human
Factors and Ergonomics Society Annual Meeting and 01 in the publication
AHFE Conference Books. For the other descriptors no article has been retri-
eved (see Figure 1). After reading the abstracts of the articles found, 31 were
excluded for not presenting direct relation to the proposed search theme. At
the end 7 articles were analvzed (see Table 1).
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Figure 1: Selection process of articles (Author, 2021)

DISCUSSION

Examining the findings in the literature on Ergonomics through the syste-
matic review presented it was possible to find that although 7 articles were
identified, few of them contained information relevant to the topic of meno-
pause and none of them addressed the issue of mental fog in this period of
female life and how it affects cognition and performance in labor activities. A
demographic view of ageing from an analysis of developed countries already
pointed in 1993 to the necessary change of look on women’s work with more
and more women over 50 years taking up jobs (Coleman, 1993) enjoying
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Table 1. Selected articles (Author, 2021).

SELECTED ARTICLES
Descriptor Author Title Date  Source
Human Coleman, R. A Demographic 1993  Applied Ergonomics
Factors in Overview of the Ageing
Ageing of First World
Menopause  Birch, K. M Manual Handling 1999  Ergonomics
and Reilly, T. Performance: the Effects
of Menstrual Cycle
Phase
Menopause  Mackay, C. J. Occupational Health of 1984  Ergonomics
and Bishop, C.  Women at Work: Some
M. Human-Factors
Considerations
Menopause  Raczkiewicz, Work Ability, 2021  International Journal
D., Bojar, L. Functional Exercise Of Occupational
and Capacity and Prevalence Safety and
Humeniuk, E. of Obesity in Ergonomics
Perimenopausal and
Postmenopausal Women
with Non-Manual
Employment
Menopause  Racziewicz, D., Work Conditions in 2019  International Journal
et al. Agriculture as Risk Of Occupational
Factors of Spinal Pain in Safety and
Postmenopausal Women Ergonomics
Human Vercruyssen, Age-Related Slowing of 1991  Proceedings of the
Factors in M. Behavior Human Factors and
Ageing Ergonomics Society
Annual Meeting
Human Montagna, G. Human Factors in 2018 AHFE Conference
Factors in et al. Ageing Consumers Books
Ageing

well-being but also exposed to labour tensions (Mackay and Bishop, 1984).
From the point of view of menstruation it was demonstrating that female
physiological responses in physical performance as load handling are related
to hormonal fluctuations (Birch and Reilly, 1999). In the peri and postme-
nopausal periods, there is an important growth of obesity interfering in the
ability to perform physical exercises and work tasks, negatively affecting the
quality of life of women (Raczkiewicz, Bojar and Humeniuk, 2021). This
obesity can lead to back pain with health risks, such as in women working in
agriculture (Racziewicz et al., 2019). It is important to emphasize that with
the advancement of the age human behavior will slow down and this factor
must be considered, because it interferes in the attention and motor perfor-
mance (Vercruyssen, 1991). People are aging and composing an increasing
group with very particular needs that require special attention in addition to
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remaining much longer in active life in the world of work (Montagna et al.,
2018). All these issues indicated in the articles constitute a picture of the needs
and specificities of the population above 50 years old to which the menopause
and brain fog are also added. It is up to Ergonomics professionals to take a
closer look at these shortcomings by drawing new boundaries to help combat
the stigmas of the woman that work and that at the same time grows old.

CONCLUSION

From the articles analyzed it is possible to conclude that there is not until the
present date, works in the area of Ergonomics, in the universe of the publica-
tions studied, that address the menopause and the mental fog proper to this
phase of the life of the woman and its relationship with the quality of life at
work. Some authors treat the subject of menopause very punctually. The same
is true of the theme of human factors related to age. The bibliometric study
revealed a gap that deserves future research in order to contribute to the con-
struction of a robust collection of knowledge that favors the clarification not
only of working women, but also managers and co-workers creating an orga-
nizational culture on the subject, for there is already a “global consensus” of
recommendations on the issue of menopause in the working environment
and ergonomics researchers cannot fail to give an answer by helping to com-
bat stigmas, discrimination and ageism preparing to this enormous demand,
because it is necessary to understand the theme to resignify it.
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