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“When you cannot measure, when you can’t express numbers, you’ve 

done small steps to the science stage, whatever it is1”.  
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ABSTRACT 

The present study focuses on the importance of walking because this practice brings 

benefits such as restoration of physical condition and improvement of the quality of life, 

since the quality of life in postmenopausal women can become a serious public health 

problem. This low-impact activity, improve the functional independence and the 

adaptation to the different situations of quotidian. The aim of this study is to define the 

spatio-temporal parameters as well as to understand their relation with quality of life 

dimension, by analyzing the relation between those variables and the characteristics of 

menopause influence (the time of menopause, use of hormone therapy and 

menopause nature). Besides that one of the goals is to describe the gait variability of 

usual walking speed in postmenopausal women and, finally, to evaluate the influence 

of this variability in the quality of life.  At the end, by choosing the path of writing a 

dissertation thesis, the main goal is to publish an article about the results found and 

analyzed in this study. This dissertation is structured by three main chapters, namely: 

the Introduction (Chapter 1), the Literature Review (Chapter 2) and the Article (Chapter 

3).   

The sample consisted of 31 postmenopausal women, physically active (3x / week; 30 

min or +, with an average age of 61.20±4.96. For a valid obtaining in this sample, we 

collected clinics and reproductive information and also built the inclusion criteria for 

ensure an accurate sample data.  After analyzing the results, most participants 

revealed a natural menopause (83.9%) and 58, 1% of the sample had used hormone 

therapy. These data did not influence QL of these women and the time of menopause 

(12.61±6.45) also had no influence. However, they were revealed obesity (61%) and 

central adiposity (90%). These data expose changes in body composition causing, with 

postmenopausal, muscle and bone mass loss.  

In other hand, the sample had a very positive QL with 80.87±27.94 points (out of 232 

points) - the lower the score, the better the QL.  

In regard to spatial-temporal parameters, namely, the speed showed very positive 

values(1,58±0,27), since the higher the better walking speed will be adapting to 

different situations from day to day, showing greater independence and autonomy, not 

compromising QL. 
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CHAPTER I 

1. INTRODUCTION 

 

1.1 General introduction 

The climaterio is the female aging period marked by a transition phase form a 

reproductive to a non-reproductive state. That phase corresponds to the decline of the 

ovaries function and is characterized by a progressive state of hypoestrogenism, which 

is associated with a range of manifestations that at short, medium or long term interfere 

with the women quality of life. The climaterio constitutes the menopause phenomenon 

and is a biologic process that occurs as part of an aging woman2.  

Two main factors have been contributing to the aging population phenomenon: the 

increase of the average life expectancy and the decrease of mortality. This means that 

currently women are living about one third of their life in the postmenopausal phase. 

The analysis of factors associated with menopause has several clinics and 

epidemiologic implications. In recent years, doubts and reflections about climacteric 

symptoms and quality of life in menopause3 are raising up. The answer to these issues 

is essentially oriented towards the development of solutions to help postmenopausal 

woman living well and that promote a higher quality of life for them4.  

The postmenopausal period can cause common consequences such as the 

emergence of symptoms like hot flashes, night sweats and vaginal dryness5, as well 

as, cognitive decline. For this point has been used mini–mental state examination 

(MMSE), this is a questionnaire that is used extensively in clinical and research 

settings to measure cognitive impairment. This exam allows us to track cognitive losses 

or possible dementia states. Several studies have been made and the symptoms have 

been reported as indicators associated with better or poorer quality of life6-8. Studies on 

quality of life elevate it to a level of psychological construction, considering that it is a 

general feeling of well-being. However, the quality of life causes many specific 

dimensions such as psychological, physical, vasomotor and sexual that need to be 

evaluated in order to achieve a total level of wellness. The Menopause-Specific Quality 

of Life (MENQOL)9 questionnaire is a recent attempt to construct a QoL measure 

targeting life domains that tend to cause suffering during postmenopause and that are 

distinct from menopausal symptoms. The scale has been tested in some studies in a 

variety of countries7,10,11, but specifically in Portugal, by Serrao12.  This questionnaire is 

a 29-item validated instrument that assesses the effects of the items, divided into 4 

domains on quality of life in postmenopausal women, namely: physical (16 items/11-

26), vasomotor (3 items/1-3), psychosocial (7 items/4-10) and sexual (3 items/27-29). 
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All the items follow the same format and the participant woman is asked to answer 

questions about the experienced symptoms in the previous month. Each domain is 

scored between 1 (no symptom) and 8 (extremely bothered), where the higher values 

represent the worst MENQOL. The domain-specific score is the mean of the item 

scores achieved in each domain. The total MENQOL score is the mean of the specific 

domain scores. The main reason to choose the MENQOL assessment test of quality of 

life was the fact that the scale was already validated with Portuguese women 

(postmenopausal (n = 115) aged between 41 and 5512. 

Often the functional dependence can deeply interfere in the women’s quality of life. 

This dependence, might come directly from a disturbed gait which in turn leads to the 

possibility of falling more frequently13. Additionally, the capability to independently 

walking indoors and outdoors is important to determinate the quality of life, in the point 

of view of the postmenopausal women14. Thus, the biomechanics of human gait 

provides a context for studying all gait parameters which describes, analyzes and 

evaluates the human movement. From a viewpoint of dynamic walking and from a 

theoretical methodology of locomotion, the human gait is related to the use of simple 

dynamic representations and it focuses on behavior over a cycle of steps (strides), 

rather than in a single step15. The spatial and temporal parameters establish the global 

aspects of the gait, once they are the basic essential to complete the human gait16. 

Changes in these parameters can be observed both in different clinical conditions as 

well as in specific groups of individuals, which is the case of the postmenopausal 

women. These variations in the gait pattern can affect their quality of life17. 

Besides the spatio-temporal gait parameters, is important to calculate their variability. 

According to Hausdorff17,18 the variability of spatio-temporal gait parameters is 

important for a better clinic, a more targeted and a specific intervention.  

Futhermore, a fall during a walk represents an increased risk for health, and therefore, 

a gradual decrease in quality of life for the increasingly aging population and 

specifically among postmenopausal women. Reaching the menopause stage means 

losing bone mass and consequently having weaker legs, which leads to a higher risk of 

falling during the walks. Therefore, there is a growing concern about the quality of life 

of postmenopausal women, rising the need for greater knowledge about their health 

and physical condition as well as for a close look at possible preventive interventions to 

ensure greater well-being. 

Data on spatio-temporal parameters was collected using BTS G-Walk, a new software, 

created by BTS Bioengineering and validated by Bugané et al.19, in 2012, with 22 

healthy persons. The system uses an inertial sensor connected to a computer via 

Bluetooth allowing us to determine spatio-temporal parameters such as pelvic 
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rotations. It’s possible to apply this test indoor or outdoor. The BTS G-Walk supplies a 

big variety of information. At first place, it enables us to conduct a complete analysis of 

speed (the main indicator of walking related problems) the acceleration pattern (used to 

check strides repetition and pelvic angles, which  origin the dynamic posture during 

walk movement. It was used a recently clinical analysis protocol to indicate the position 

and lower limb 3-D kinematics20. The device is positioned around the patient’s waist 

(on the L5 vertebrae) allowing a valid, reliable and accurate functional gait analysis19.  

The study of the gait variability offers a complementary way to quantify the locomotion 

and its changes in the aging phase17 and it can also contribute to improve the women’s 

quality of life after the menopause. The quality of life has been defined by the World 

Health Organization (2004) as the “individual’s perceptions of their position in life in the 

context of the cultural and value systems in which they live and in relation to their 

goals, expectations, standards and concerns”. In this field, the literature has a gap of 

studies that correlate walk spatio-temporal parameters with postmenopausal women’s 

quality of life, which is usually related to physical activity21, aerobic fitness22 and 

sociodemographic variables5. The menopause characteristics are also not usually 

included in this type of analysis, though the recognition of a more deleterious effect on 

women's health in the first few years after menopause and of the induced menopause 

reflected presence. Regarding the hormone therapy, the results in the literature mirror 

contradictory data, reflecting different dosages of therapy used, distinguished products 

and routes of administration as well a different start time23. 

Once the quality of life in postmenopausal women constitutes itself as a serious public 

health problem, this work is of significant importance because improving the health and 

physical and psychological wellbeing of these women increase the social affectivity24.  
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CHAPTER II 

2. LITERATURE REVIEW 

This chapter has two main themes: at first place, it explores the postmenopause and the 

quality of life concepts and secondly it focuses on the spatio-temporal parameters and 

postmenopause. Regarding the first theme, the research highlights many   aspects, namely: 

menopause terminology and its characteristics; the quality of life in postmenopausal stage; 

the quality of life concept; the characterization of quality of life in postmenopausal stage; the 

description of questionnaire MENQOL, the characteristics and, finally, the reliability. 

Concerning the second theme, there is information about the explanation of spatio-temporal 

gait parameters and menopause; the importance of analysis of spatio-temporal gait 

parameters in postmenopausal women; the BTS G-Walk application; description of 

evaluation method and reliability. In other words, the validity of the test, as well as its 

credibility in the eyes of the sample studied.   

 

2.1. MENOPAUSE TERMINOLOGY  

In the 60s, the number of investigations related to women and the feminine condition 

increased due to the onset and progressive heyday of feminism. The topics that were once 

considered taboo started to be discussed and defended, in particularly the menopause which 

increasingly, an evidence in the scientific field. Therefore, it’s important to mention that at 

40s, when a woman is in full occupation and in full physical force, the climacteric phase 

begins. This period starts in the first menstrual irregularities, it goes until the end of follicles in 

ovaries and it ends in the menopausal phase1.  

The menopause has been recognized as more than just the end of the female reproductive 

life2. The menopause is defined as a natural and normal process which is usually confirmed 

after a year without the occurrence of a menstrual period3,4. It is differently from woman to 

woman and the expectations regarding this phase are indeed very important.  The 

experience of this event varies among ethnic groups, suggesting that there is an influence of 

culture and genetic factors. A woman might understand this new phase as a release of 

concerns with birth control, or may regret the end of their reproductive capacity. The 

symptoms are also different in every woman, because women might present symptoms (like 

nuisance), might have few symptoms or no symptoms associated3.  

The climacteric phase is the period in woman's life when occurs a progressive decline in 

ovarian function. It is frequently associated to signs/symptoms such as menstrual 

irregularities, hot flashes, night sweating, changes in mood and sleep, among others4.  
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The climacteric period is characterized by progressive physiologic state of hypoestrogenism 

(decrease of estrogens) and it culminates in the final interruption of menstrual cycles.  

According to the WHO definition (World Health Organization), the  climacterium is the 

process of transition from the reproductive to a non-reproductive period5.  

Another climaterio definition presented by NAMS (North American Menopause Society) in 

partnership with SOBRAC (Brazilian Society of Climaterio) describes this concept as one 

endocrinopathy (disease of the endocrine system) characterized by functional, morphological 

and hormonal changes. Its cycle is divided into three stages of the transition the phase of 

pre-menopause (stage that begin to reduce the woman's fertile periods); the stage of 

perimenopause; and the phase of post-menopause3,6. 

Harlow et al.7 propose a new terminology and a staging system for ovarian aging, including 

menstrual and qualitative hormonal criteria to define each stage. 

The pre-menopausal ranks as the stage -3, according to Harlow et al.7. This is the final 

phase of the reproductive period and it is a step towards the beginning of the fecundation 

phase decline, in which a woman might begin to notice changes in their menstrual cycles7. 

Since the parameters of the endocrine system begin to change before the obvious changes 

in menstrual cycles and those changes are important in the evaluation of fertility, the STRAW 

+10 defines the pre-menopausal splits into 2 Stages (-3b and -3a). In stage -3b, regular 

menstrual cycles remain without changes in length and/or early follicular phase FSH levels7. 

However, AMH ("Anti-Hormone Mullerian") number of antral follicles so low and the majority 

of the studies suggest that inhibin-B also low 8,9. In stage -3a, characteristics are subtle 

changes in the menstrual cycle, more specifically, the cycles become shorter10-12. In the early 

follicular phase (day 2-5 of the cycle) FSH increases and becomes more variable7. 

The Perimenopause (Figure 2.1) (begin in Stage -2 and extends to Stage +1a) has the 

duration of approximately four years, including the menopausal transition and the first year 

after the installation of permanent amenorrhea. Perimenopause cycles are characterized with 

an increased production of FSH (glycoprotein produced in hipofise that stimulates the growth 

and recruitment of follicles in the ovaries). As this function enters in decline, the ovaries 

follicles have an inadequate response to FSH, leading to a production reduction of inhibin-B 

(inhibits FSH action) and to a AMH (which prevents excessive follicular recruitment by FSH)7. 

Regarding the menopause transition, it is divided into early (Stage -2) and late (Stage-1) 

stages. In the early transition stage, we can witness an increased length of menstrual cycles, 

lasting for seven days or more, with high levels of FSH and reduced levels of AMH and one 

count of antral follicles (mature) low7. In the late phase of the transition of menopause 

amenorrhea persists for 60 or more days and is determined by irregular menstrual cycles 

and the increased prevalence of absence of ovulation. The average duration of  this phase is 

1-3 years, with possible occurrence of vasomotor symptoms7.  
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The Postmenopause (Figure 2.1) corresponds to Stage +1a; +1b; +1c (early 

postmenopause) and +2 (late postmenopause) of the STRAW, and also involves an early 

and late phase. The early postmenopause has three sub-phases according to the following 

order: +1a (since the end of the menstrual period during 12 consecutive months in 

amenorrhea – conclusion of perimenopause); +1b (occurrence of abrupt changes of the 

levels of FSH), holding the Stages +1a and +1b one usual duration 2 years; +1c (period of 

stabilization of high levels of FSH13, with an estimation of 3 to 6 years duration)7.  

 

 

 

Figure 2.1 The Stages of Reproductive Aging Workshop + 10 staging system for reproductive aging in women
7
. 

 

The late postmenopause (Stage +2) is a period in which the reproductive endocrine function 

is more limited and aging processes are the main concern. It succeeds prevalence of 

urogenital atrophy, characterized by the presence of vaginal dryness, itching and pain in the 

presence of sexual relations, which will interfere with the quality of life and well-being of 

women14,15. Menopause can be identified as natural after period of 12 consecutive months of 

amenorrhea (absence of menstruation) without pathological cause or physiologic recognized. 

It can also be induced when caused by bilateral oophorectomy (total ovary removal surgery)   

or tampering of ovarian function, resulting from external factors such as radiation or through 

chemotherapy3. 

 

2.2. MENOPAUSE CHARACTERISTICS 

Menopause is classified according to the woman age in which it is occurring. In other words, 

it is considered an early menopause if it happens at 45 or younger age, occurring at a lower 

average age established for natural menopause (51 years). When menopause occurs before 

40 years of age, regardless it nature, is classified as premature menopause. Both are directly 
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involved in the onset of various health problems in the long term, in particular, cardiovascular 

diseases, osteoporosis and neurological problems16,17. 

According to Rocha & Rocha6, climaterio is not always symptomatic. When the symptoms 

are present, it is called a climacteric syndrome. Several researches portray methods to 

reduce discomfort and minimize the effects of severe reduction of estrogens, seeking 

alternatives to hormone therapy (HT)18,19. Under IMS (International Menopause Society)20, 

HT covers a wide range of hormonal products and routes of administration, with potentially 

different risks and benefits. Thus, the term "class effect", associated with this type of therapy, 

appears as confusing and inadequate. However, the difference between the risks and 

benefits of different products is limited. Women who live a spontaneous or induced 

menopause before 45 years and, particularly before age 40, are at increased risk of 

cardiovascular disease and osteoporosis. The HT can reduce symptoms and preserve bone 

density and is advised at the age at menopause (51 years). The HT should be recommended 

without a clear indication on their use, i.e., significant symptoms or physic effects in an 

estrogens deficiency. In general, progesterone should be added to estrogens to prevent 

endometrial hyperplasia and cancer risks21-23. However, natural progesterone and some 

progestogens have benefic effects that justify their use, beyond the actions provided in 

endometrium.  Still, the progestogens may be the same relative to adverse metabolic effects 

because exist a higher probability  for to appear breast cancer when exist a progestogens 

therapy combined with the estrogens therapy in long term22.  

The androgens replacement should be reserved for women with clinic symptoms of  

androgen insufficiency. This has significant benefits in women with bilateral ovariectomy or 

adrenal insufficiency. Therefore, it is certain that HT is specially related to quality of life20.   

In the study of the KEEPS, no risk was observed on the effect of HT on breast cancer or 

thromboembolic events. The indicator not being the detrimental effect of HT on 

atherosclerotic process or performance of cognitive functions24. In another study, 

menopausal hormone treatment has been questioned25. This covers more than a million of 

women, and was followed for five years, watching women aged from 50 to 64 years; half of 

these women have experienced a treatment and the other half haven’t. In the sample with 

hormone therapy, the authors compared what happened in women that took progesterone 

and estrogens with the women that only took estrogens. They found out that after ten years 

of treatment, the first group of women, had more than nineteen cases of breast cancer per 

thousand than the five who took nothing the second most cases. Then, it is concluded that 

HT should be applied when there are important menopausal symptoms (ex. hot flashes and 

depression) but only for five years and with annual surveillance of breast and uterus25. 
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The benefits and risks vary widely in individual circumstances, but research over the last 

decades demonstrated that risks can be minimized and the benefits maximized, if the correct 

type and duration of intervention with HT were taken in consideration20.  

NAMS21, in 2012, tried, with the Declaration of Hormone Replacement Therapy, to clarify the 

risk benefit ratio of estrogens therapy (ET) versus the estrogens-progestogens therapy 

(EPT), for treatment of symptoms related to menopause or disease in pre-intervention in 

several time breaks between menopause. 

The WHI (Women's Health Initiative) involved in a trial of prevention a group of post-

menopausal women, mostly healthy, with ages between 50 and 79 years. The obtained 

results related to menopausal vasomotor symptoms and their consequences (quality of sleep 

decrease, irritability, difficulty on concentrating and reduced quality of life (QoL)), explain that 

the TE with or without progestogens is the most effective. The progestogen alone also 

reduces vasomotor symptoms, but is not so effective as the estrogen is21. 

About QoL, NAMS defends that using the HT may result in health improvement in 

symptomatic women through relief of symptoms, though no HT product have the approval of 

the government to improve the quality of life. However, it does not exist clear evidence that 

the HT improves QoL in asymptomatic women. Regarding the physical functioning as 

measured dimensions of QoL data in WHI there is no clarification of any benefit of HT in 

women aged 65 years or more, when measured grip strength or walking21. 

Respectively to uterus cancer, in general, the use of HT is not recommended because 

progesterone can be considered for the treatment of vasomotor symptoms caused by the 

cancer, but no data is available on the long term effect21. In another perspective, small trials 

clinicians claim that the use of ET brings cognitive benefits when administered after 

surgically induced menopause. The results are, above all, on episodic memory and executive 

processing functions at the time of menopause. In natural menopause, HT shows a 

significant effect but little relevance in some aspects related with cognitive function. This 

effect is explained by symptoms of menopause. The National Health System (NHS) did not 

find the benefits in cognitive function over the administration of HT in a long term among 

women who had begun the therapy in early menopause by other side is indicated a cognitive 

decline26. 

In contrast, a study from the Women's Health Across the Nation showed that women who 

started HT before the last menstrual period and then discontinued HT revealed beneficial 

effects on cognitive functions, while women who started later menstrual period presented 

negative effects in cognitive abilities27. For postmenopausal women with more than 65 years, 

the results indicated that HT has no effect in memory or other cognitive abilities and 

concluded that EPT is harmful for memory28.  
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According to IMS and EMAS (The European Menopause and Andropause Society)23, in the 

recent decade confusion related with the use of HT in menopause has emerged. Therefore, 

new evidences were necessary to support new clinic guidelines with regard to aspects of 

security and prevention of diseases. Due to published and regularly updated menopause 

orientations by the companies, many women has been prevented unnecessarily to use HT. 

Initially, significant differences between these orientations were found, but, in recent 

revisions, the differences became less considerable. Thus, IMS with other menopause 

societies, including EMAS, reached a consensus on key recommendations regarding HT. 

The document created by these societies emphasizes the international consensus on the HT 

and aims to empower women and health care professionals in the correct use of HT. For 

these societies, HT is the most effective treatment for vasomotor symptoms associated with 

menopause at any age, but the benefits are more susceptible to compensate for the risks for 

symptomatic women before age 60 or with early menopause. The use of HT helps in 

effective and proper prevention of osteoporosis-related fractures. The administration can, 

only with estrogens, reduce the risk of coronary heart disease and the estrogen therapy is 

the most effective therapy for symptoms such as vaginal dryness or sexual discomfort. The 

estrogen therapy is only suitable for hysterectomised women. If hysterectomy with removal of 

the uterus does not occur, then it is essential an estrogen therapy with added 

progesterone23. 

When the principal issue is quality of life and health, the option of HT is a decision of each 

woman, because personal risk factors such as age or time of menopause may influence the 

effects of HT. On the other hand, ischemic heart disease and stroke and breast cancer are 

also associated with this type of therapy the risk of venous thromboembolism stroke. These 

risks increase with the use of oral HT. However, the absolute risk is low with transdermal 

administration21,29. 

The risk of breast cancer in women over 50 years associated with HT is a more complex 

question, since this risk is attached to the addition of progestogen to HT, and related with the 

duration of its use. A small risk of breast cancer is attributed if the HT treatment is 

interrupted. Consequently, the dose and the duration of HT must be consistent with 

treatment goals, security and health issues and it should also be individualized. For women 

with premature ovarian insufficiency, the HT is recommended in average age of natural 

menopause23.  

In short, the HT may be used for the treatment of menopausal symptoms and urogenital 

atrophy. Furthermore, studies have indicated that HT can prevent cardiovascular disease30. 

WHI shows that the HT is associated with an increase in stroke and myocardial infarction31. 

The administration of estrogens in older women with blood thrombus can cause instabilities 
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at the level of atherosclerotic plaque which may become more vulnerable and result in an 

acute thrombotic event32. 

Moreover, the administration of estrogen in young postmenopausal, in which atherosclerotic 

plaques are still immature, can improve endothelial function and preventing atherosclerosis 

progress33,34.  

Several changes are found in postmenopausal phase, including cognitive changes instigated 

to hypoestrogenism. It seems to be a gradual decrease of some capabilities, namely in 

memory35.  

Relative to effect of HT on cognitive performance it was observed a similar effect of HT in 

cardiovascular diseases pattern, contrary to the WHI claims, where HT is linked to a 

cognitive performance deterioration36. 

In KEEPS (Kronos Early Estrogen Prevention Study)24, the effects on cognition were not 

noticed. This result contradicts the latest findings of the Cache County Study, based on a 

study applied to 1768 women, followed for 11 years37. Women who had begun HT to 5 years 

after last menstrual period had a 30% lower risk of developing Alzheimer's disease compared 

to women who never used HT. Furthermore, women who started HT to 5 years or so after 

menopause had an increased risk of insanity. 

 

2.3. QUALITY OF LIFE (QoL) IN POSTMENOPAUSAL STAGE 

The quality of life hasn’t a certain concept as influenced by the lifestyle. Healthy lifestyle 

includes fundamental realization of regular physical activities suitable for the human aging 

process38.In case of postmenopausal women it's necessary to find a balance in her welfare, 

in order to achieve a higher quality of life39. The quality of life for women in this stage is 

aimed mainly to satisfaction and well-being and it reflects the intensity of symptoms as well 

as the level of emotional and physical losses that occur40. However, the elevation of 

incidence of the climacteric syndrome has negative repercussions on health and quality of 

life. This leads to direct the care of postmenopausal women and the search for safe and 

effective treatments by the physician 39. 

In a study of Zolnierczuc- Kieliszek et al.41, among Polish women, the quality of life in 

postmenopause constitutes a serious public health problem. Thus, improving the health and 

well-being of these women would improve health and well-being of their family through more 

affectivity, physical and psychological well-being. Other benefits mentioned by the authors 

include greater participation and productivity in paid and unpaid occupations. 
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2.3.1. QUALITY OF LIFE CONCEPT 

Quality of life is considered a construct in various forms, since the cultural, ethical, religious 

and personal aspects influence how it is understood and its respective effects. However, 

despite the different definitions for the term, there are points of agreement among many 

authors, and for these reasons it is necessary a multidimensional approach to evaluate this 

concept42.    

The concept of quality of life can be conceived as a social representation with objective 

parameters (satisfaction of basic needs which are created by the degree of economic and 

social development of a society) and subjective (welfare, happiness, love, pleasure, personal 

accomplishment)43. On the other hand, quality of life can be defined as a multidimensional 

construct that reflects an auto perception of pleasure and satisfaction in life. This concept is 

used in the field of health in order to obtain a greater understanding of human and social 

well-being44.  

 

2.3.2. CHARACTERIZATION OF QUALITY OF LIFE IN POSTMENOPAUSAL  

STAGE  

The continued loss of ovarian function and intrinsic hormonal change leads to a great 

diversity of symptoms and alterations to short, medium or long term on the quality of 

women's lives, influencing their physical and mental health, as well as their activity day-to-

day, both labor level as relational or affective45,46.  

Physical aspects of general health and emotional well-being in women decline during the 

menopausal transition. The symptoms of this stage of life appear between 60-80% of women 

and are recognized as a cause of physical and emotional discomfort, especially heat 

waves47. Thus, with an increase in expectations regarding the relationship life of women in 

postmenopause, we understand the necessity to try to live well, fighting for a better quality of 

life47. 

It is important to have a perspective of the quality of life in this new phase of life. Women 

need to feel good about their own and about all that surrounds them, facing obstacles and 

difficulties, learning to find the balance between realizations and frustrations and maintaining 

emotional balance. In order to achieve this goals with success, it is important to adopt a 

healthy lifestyle, health conditions and well-being to ensure the quality of life48. Predisposition 

to fall on individuals presenting gait instability also contributes to change and 

neuropsychological functional status, including fear of falling, decreased confidence and self-

imposed restrictions mobility, which ultimately infer a decline in quality of life49. 
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2.3.3. QUALITY OF LIFE EVALUATION THROUGH MENOPAUSE QUALITY OF 

LIFE IN (MENQOL) QUESTIONNAIRE 

Several instruments have been built with the ultimate goal of evaluating the quality of life in 

people with different and distinct health problems or conditions. The instruments are divided 

into two groups: general and specific. The generic instruments are intended to reflect the 

impact of a disease on the patients lifes, in different dimensions of populations50. Concerning 

the specific instruments, such as design, they must evaluate the individual and to specify 

certain aspects of quality of life by providing greater ability to improve detection or not the 

object under study.  

The quality of life was assessed through the Questionnaire Specific of Quality of Life in 

Menopause (MENQOL). The MENQOL is an instrument that assesses the quality of life in 

women in climaterio and it measures the degree in which a woman is affected by the 

symptoms of menopause51. 

 

2.3.4. MENQOL CHARACTERISTICS 

MENQOL It is a self-response questionnaire, translated and adapted to Portuguese. It 

consists in 29 items divided into four subscales that assess different domains: vasomotor 

(three items) to assess the vasomotor symptoms; psychosocial (seven items), in wich 

psychological symptoms and the interpersonal relationship are mirrored; physical (16 items), 

whose items represent the physical symptoms, including muscle/joint and lumbar pain, 

difficulty level of sleep, decreased energy, physic resistance and urinary incontinence. And 

finally, the sexual domain (three items) where symptoms concerning to sexual field are 

evaluated: libido changes, vaginal dryness during coitus and avoidance of having sex 52,53. 

To answer this questionnaire, the participants must make a circle around the "No" if they do 

not have the referred problem in the last month or a circle around the "Yes" if the problem 

has occurred. Additionally, they must classify their troublesome grade on a scale from 0 to 6. 

Thus, if the answer is "No" the score is 1, if the answer is "Yes" and the classification is zero 

(0), the score is 2, if the answer is “Yes” and 1, the score is 3 and so on. The maximum 

possible score is 8, when the participant marks "Yes" and the scale number 6. The final 

score for each domain represents an average of the items in each domain52. The highest 

score on this scale indicates a higher level of discomfort and a less favorable quality of life 54. 

 

2.3.5. MENQOL RELIABILITY 

The questionnaire was developed by Hildich et al.55 and, in 2002, was translated by Serrão & 

Pereira56. Two years later it was adapted by Serrão et al.52. The scale has been validated in 
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different countries such as Brazil, Spain, Cuba and Chile and in Portugal it was validated by 

Serrao52 who tested the reliability of this scale in a sample of 200 Portuguese women 

undergoing menopause57. 

 

2.4. SPACIO-TEMPORAL GAIT PARAMETERS AND MENOPAUSE 

The human gait is characterized as a natural form of bipedal locomotion, described by the 

action and progressive lower limb and by the permanent existence of contact with the 

surface of support. It is the result of two capacities: the balance and locomotion. Thus, to 

maintain a balance posture is needed the coordination of these essential movements for the 

implementation of a secure gait execution58. The human gait is common to all of us. 

However, every person has some individual characteristics as the stride length, speed and 

the support slope59. Gait is one of the most reliable parameter to reflect the effects of aging 

on overall body function60. The gear undergoes some changes with aging such as decrease 

of the speed and stride length and increasing the amplitude of the duration of the double 

support61. When walking along the straight path the linear kinematics include spatial 

measures, such as stride length and stride duration. Such variables of gait cycle are 

commonly called spatio-temporal parameters62. Few studies have explored the changes in 

gait in postmenopausal women but it is known that aging causes many degenerative 

changes in the body. This process increases the pace after menopause. Women begin to 

notice the functional limitations of aging on activities of daily life, namely, mobility problems, 

and in turn it will affect their quality of life, right from the age of forty60. It is important to 

analyze the characteristics of gait in post-menopausal because it contributes to a better 

understanding of motion control in this population and for the prevention of falls in order to 

help to guide them and to make possible interventions. There is a need to develop new 

approaches aimed to preserving functional capacity in post-menopausal women63. 

 

2.4.1.CHARACTERIZATION OF SPATIO-TEMPORAL GAIT PARAMETERS  

The spatio-temporal gait parameters describe locomotion in a discreet manner and provide a 

specific quantification during the different phases of each gait cycle (Figure 2.2).  

GAIT SPEED is the distance traveled by the body in a given time interval. It’s measured in 

meters per second (a). 

Speed (m/s) = distance (m) / time (s)           (a) 

The AVERAGE SPEED is a product between cadence and stride length64, and decreases with 

age65 (b). 

(b) 
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Figure 2.2. Phases of spatio-temporal gait parameters
66

.  

 

The number of steps taken in a certain period of time is called CADENCE, and its unit of 

measure is steps per minute. In a normal cadence, the steps per minute corresponds to 100-

120, but it depends on the cultural and/or social variations. Analogously, the cadence is the 

reciprocal of the stride time, so the cadence of 120 steps/min corresponds to a stride time of 

120/120=1s 67.  

The STRIDE LENGTH (m) is defined by the linear distance between two consecutive heel 

contacts of the same foot against the surface68. This distance determines a complete gait 

cycle. Therefore, the stance phase is a gait phase, whose duration will provided that the heel 

resting on the ground until the tips of the fingers also were rest. This phase represents 60% 

of the gait cycle and 2 (feet) x60 (%)=120 (complete gait cycle with 2 feet).This phase is 

called DOUBLE SUPPORT. Actually, with increasing walking speed, the double support phase 

declines. The double support phase is divided into two parts, which can be designated initial, 

when weight is being transferred from contralateral to ipsilateral) and terminal, when weight 

is being transferred from ipsilateral to contralateral limb67. 

According to Bugané et al.68 STRIDE LENGTH/HEIGHT (%) the stride length is normalized by 

subject height; stance phase duration (%); SWING PHASE DURATION (%) is the foot swing 

phase, non-weight-bearing phase of gait, i.e. when foot swings forward between one episode 

of ground contact to the next one; DOUBLE SUPPORT DURATION (%), corresponds to the 

duration of the phase of support on both feet as a percentage of gait cycle; single support 

duration (%), the duration of the phase of support on one foot as a percentage of gait cycle. 

STRIDE DURATION (s, gait cycle) is defined as the time between two successive occurrences. 

It has been well established that it involves a stage support of 60 percent of the whole cycle 

and a phase balance sheet of 40 percent64. Major findings on the effect of age on spatio-

temporal variables can be summarized as a decrease of the stride length, cadence and 

velocity65.  

Gait variability is defined as the variation in gait characteristics between strides and is 

observed during walking69. The augmented or reduced of variability is commonly reported in 

populations with gait abnormalities, such as elderly fallers and postmenopausal women70. 

According to Hausdorff et al.71, the gait variability is allied to gait damages. If the spatio-
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temporal gait parameters variability is high, will encourage a greater balance in walk, leading, 

therefore, a reduction in falls.. The analysis of gait variability may provide a sensitive 

assessment of the neuromotor performance, reflecting additional characteristics of deficient 

walking, beyond those ones that are commonly characterized through the usage of average 

gait data72. VARIABILITY is calculated by the formula indicated in (c) (SD - standard deviation; 

X – mean). 

 

Variability (V) = SD/�́�  x 100            (c) 

 

 

2.4.2. IMPORTANCE OF ANALYSIS OF SPATIO-TEMPORAL GAIT 

PARAMETERS IN POSTMENOPAUSAL WOMEN 

The spatio-temporal gait parameters undergo modifications during the aging process, 

including the post-menopausal period73. There are evidences for a decrease in stride length, 

when the distance between the foot and the ground in the swing phase is reduced, and when 

there are an increase in the duration of strength and of the double support phase. 

Consequently, there is a gradual decrease in the speed of walking65. 

In the study developed by Santos et al74, in which the spatio-temporal parameters with 

elderly people (cadence, stride length, single support phase and double support phase) were 

observed, the variables have been showing that the increase in speed causes an increase in 

the mean step length, cadence and single support phase. In the same study, the results 

between practitioners and non-practitioners of physical activity were compared. The physical 

active practitioners had higher values in the variables of single support phase, stride length 

and cadence. On the other hand, to be able to keep the speed of movement is necessary to 

adjust it by controlling the length and frequency of strides. 

Another author75 reports that practitioners of physical activity show an increase in stride 

length and cadence and a shorter duration of double support. It was also verified that the 

single support time decreases with increasing speed. Stride length is the easiest way to 

control walking velocity, so slowness of elderly gait can be partially explained by the reduced 

stride length65. Winter58, in another analysis, indicated that double support phase gait is 

directly influenced by the speed of movement. In elderly people, the reduction of the double 

stance phase in relation to the speed increase may indicate a natural adaptation in order to 

obtain better balance. For women who were part of a study of another author76 shown 

cadence increased values as the speed also increased. Moreover, the double support phase 

decreased.  
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Schimpl et al.77 highlight the potential use of accelerometers, for both research and clinical 

purposes, to assess gait parameters which may be indicative for future health outcomes or 

changes in health status with lifestyle or medical interventions. Meant for Menant78, the older 

subject walked at a slower self-selected speed, took shorter steps and demonstrated an 

increased double-support phase. In other hand, stride duration decreases with increasing 

speed and, generally, there are shorter step durations at a particular speed79. An increased 

double support phase in the elderly is another well-known predictor of falls and a smaller 

double support phase may indicate a better stability during gait, which may also represent a 

measure of mobility80. 

There are no studies about spatio-temporal gait parameters in postmenopausal women, so 

this proves the importance of developing studies in this population and of trying to 

understand the relationship between this parameters and quality of life. 

 

2.4.3. BTS G-WALK APPLICATION IN SPATIO-TEMPORAL GAIT PARAMETERS 

EVALUATION 

The measurement of the spatio-temporal parameters has been used to evaluate pathological 

and normal gait. This gave visions into the mechanisms of walking and it has been used to 

evaluate treatment regimes81. There are other systems such as gyroscopes and 

footswitches82, BTS Bioengineering (six infra-red video cameras were used for 3D 

reconstruction of the position of reflexive markers)83, or the analysis of foot displacement 

patterns, among others that can provide detailed kinetic and kinematic information but they 

can only capture data from one sample stride of any walk. They are expensive, require a 

professional to operate them and need a laboratory81. Therefore, these methods are often 

impractical or even impossible to use when it comes to conduct a study in real life 

conditions84. BTS G-WALK is powerful and flexible and it permits to evaluate spatial-temporal 

parameters, pelvic kinematic and a direct comparison with normative limits. It’s the ideal 

solution to treat pathologies related to gait disorders. This method is easy-to-use and non-

obtrusive and this gait cycle instrumental evaluation can be performed on different kinds of 

surfaces (smooth or rough floor and even on outdoor grounds). The use of instrumental 

evaluation for gait parameters through BTS G-WALK is particularly advantageous because of 

the completeness of data obtainable, the speed of test execution even in conditions of 

multitasking both for the patient and the system. Besides that, the detection of the foot 

contact with surface is important to determine the essential characteristics of spatio-temporal 

parameters. In addition, kinematic analysis and psychological indications during stride cycles 

depend on the detection of the start and end of the walk cycles84.  
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This sensing system is able also to recognize automatically whether the starting step is from 

the right or left leg (Figure 2.3). The system calculates all the spatial-temporal gait 

parameters that are significant to the functional evaluation of neurological and orthopedic 

patients, allowing an objective analysis of motor capabilities and treatment results. 

 

 

  

 

 

 

 

 

 

Figure 2.3.  Image by G-STUDIO. Left and right contact
66. 

 

 

Figure 2.4 Image by G-STUDIO. Single support slope analysis
66

.  

 

Thanks to the numerous information it supplies, it enables us to conduct a complete analysis: 

speed: main indicator of walk related problems; acceleration pattern: used to check strides 

repetition; pelvic angles: origin of dynamic posture during walk movement68 (Figure 2.4).  

 

2.4.4. DESCRIPTION OF EVALUATION METHOD 

Gait data was collected using a portable wireless system of inertial sensors (BTS G-WALK; 

BTS Bioengineering Corp., Brooklyn NY, USA), with sample rate of 100 Hz, which allowed a 

valid, reliable and accurate functional gait analysis when positioned around the patient’s 

waist (on L5 vertebrae)68. The participants were asked to stand up and to remain in the up-
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right posture for a few seconds, and then to walk barefoot along a 9-m horizontal pathway, at 

a self-selected speed. This entailed 9–10 steps, according to the participant’s natural 

cadence; the central three, for the right and left full gait cycles, were analyzed. Six trials were 

collected for each participant. 

 

2.4.5. BTS G-WALK RELIABILITY 

BTS G-Walk was developed by BTS Biomedical, an leader of industry in the measurement of 

pathmechanics and gait parameters. The validation of this system was made from a gait 

analyses system that consisted in a stereophotogrammetric along with eight M2-cameras 

(Vicon 612, Vicon Motion Capture, Oxford, UK) and two dynamometric platforms (Kistler 

Instruments, Einterthur, Switzerland), respectively sampling at 100 and 1000 Hz68 during 

barefoot walking. To mark the position and the lower limb with 3-D kinematics, a protocol for 

newly established clinics analyzes was used68,85. According to Bugané et al.68, twenty two 

healthy individuals experimented  this system for validation, and the gait parameters were 

projected when a comparision with statistics gait analysis was made by the 

stereophotogrammetry and dynamometry study85. 
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CHAPTER III 

 

3. GAIT VARIABILITY AND QUALITY OF LIFE IN POSTMENOPAUSAL WOMEN 

 

3.1 ABSTRACT 

Background: The study of gait variability offers a complementary way of quantifying 

locomotion and its changes with aging1 and it may contribute to improve the quality of life of 

women after menopause. The quality of life has been defined by the World Health 

Organization (2004) as the “individual’s perceptions of their position in life in the context of 

the cultural and value systems in which they live and in relation to their goals, expectations, 

standards and concerns”. In the literature there is a deficiency of studies that correlate 

spatio-temporal parameters of the walk with quality of life of postmenopausal women, being 

the last usually related to physical activity2, aerobic fitness3 and sociodemographic 

variables4.  

Objectives: The aim of this study is to describe the gait variability at usual walking speed in 

postmenopausal women and to evaluate the influence of this variability in the quality of life. 

Methods: This cross-sectional study is directed to the appreciation of the quality of life of 

postmenopausal women trough the anthropometric/body composition variables, 

characteristics of menopause as well as the analysis of spatio-temporal gait parameters 

(speed, cadence, gait cycle duration, stride length) as well as trough the gait variability. The 

sample includes 31 postmenopausal women who are physically active (they practiced 

physical exercise at least 3 times a week for 30 or more minutes in length per session). The 

average age of the sample is 61.20 years (61.20±4.96). Mini Mental State (MMSE) was used 

to assess the cognitive state of participants. The quality of life was measured using the 

Menopause-Specific Quality of Life (MENQOL) questionnaire and spatio-temporal gait 

parameters were evaluated by BTS G-Walk. 

Conclusions: None of the anthropometric/body composition variables showed a significant 

association with quality of life and the same happened with the characteristics of 

menopause. Through the analysis of spatio-temporal gait parameters variability, you can 

conclude the existence of walk instability. Consequently, the postmenopausal women have 

to adapt to different situations in their quotidian. When this adaptation happens, their quality 

of life tends to improve. 
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3.2  INTRODUCTION 

Menopause has been recognized as a broad and complex concept that is more than just the 

closing of female reproductive life. The female climaterio is characterized by physiologic 

state of progressive hypoestrogenism and it culminates in the final interruption of menstrual 

cycles. It starts in normal situations, between 35 and 40 extending until 65 years old with 

characteristic symptoms and difficulties in emotional and social sphere5. The menopause 

characteristics are not usually included in this kind of analysis, tough it is recognized that the 

first years after the menopause and the presence of an induced menopause reflect a 

deleterious effect to women’s health. Regarding the hormonal therapy, the research results 

reflect contradictory data, once they defend different dosages for the applied therapy, 

distinctive products and administration ways, as well as different starting time for the therapy. 

Several studies relate the concept of quality of life with climaterio, in these are evaluate the 

impact of hormone therapy on symptoms of menopause6. An example of reference with 

regard to studies whose purpose was to assess the quality of life of women in climacteric 

phase is the study of Blumel et al.7 The authors used a sample of 481 women between 40 

and 59 years old and they found out that there is a considerable damage in quality of life. 

Their results showed that the effects of menopause are responsible for the loss of quality of 

life, but they have no connection with age or sociodemographic variables. Concerning the 

data collection tool - MENQOL – an instrument that assesses the quality of life of women in 

climaterio and measures the degree in which a woman is affected by the symptoms of 

menopause8. That questionnaire was developed by Hildich et al.9 from several 

questionnaires about quality of life and, in 2002, it was translated to Portuguese by Serrao & 

Pereira10  and later it was adapted also to Portuguese by Serrao, Martins & Figueiredo in 

200411. Serrao’s study had a sample of 200 Portuguese women who were undergoing trough 

climaterio, a sample that reinforced his credibility and reliability11,12.  

The lack of studies in Literature that takes into consideration the influence of spatio-temporal 

gait parameters in the postmenopausal women quality of life. The studies that are used to 

evaluate the quality of life in women both in transition of menopause or postmenopause are 

usually related to: Physical Activity, social demographic data, and the influence of structured 

programs of physical activities and aerobic fitness. Additionally, the functional dependence 

can significantly interfere in the quality of life and it need to be followed-up. This state of 

dependence may result from a walking disability or from any other disturb that can lead to 
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falls13. Indedd the ability of being independent, moving indoors and outdoors and 

appropriately adapted to the different contexts is important for the quality of life. The walk can 

be defined as an intentional motor act that allows the body to move in the horizontal plane, 

through the combination of postural and balance movements. The walk follows the 

combination of time and space for movements of different body segments.  

The study of spatio-temporal parameters within gait cycles begins with the positioning of the 

feet in a longitudinal walk. Each cycle is determinated by two temporal references: pressure 

of the heel; hallux pressure (big toe) on the ground. This cycle assumes one alternation 

between swing and support phases. In wich the body is in contact with the ground, with at 

least one foot. From this segmentation, the spatial (stride length, stride length/height and 

cadence) and temporal (single support and double support duration and gait cycle duration) 

parameters are collected14. In a study of Santos et al.15 the spatio-temporal variables 

(cadence, stride length, single support duration and double support duration) were observed 

and the results showed that the increase in speed causes medium value of the increase in 

stride length, cadence and duration of the single support. In the same study the results 

between practitioners and no practitioners of physical activity were compared. The 

practitioners of physical activity had higher values in variables of single support duration, 

stride length and cadence. On the other hand, to be able to keep the speed of movement it is 

necessary adjustable control of the length and frequency strides. Gait variability is defined as 

the variation in gait characteristics between strides, and it is observed during the walk16. The 

augmented or reduced variability is commonly observed in populations who have gait 

abnormalities, such as elderly fallers and the postmenopausal women1. According to 

Hausdorff et al.17 gait variability is related to gait damages. Increased gait variability has 

been related to balance impairments that are prominent to falls. Falls during walking 

represent a risk for decreasing health, and therefore, a gradual decrease in quality of life 

between the increasingly aging population and specifically among postmenopausal women. 

The G-Walk is an accelerometer which collects data topics about spatio-temporal parameters 

of walking and enables the analysis of the same. Namely, the stride length (distance from the 

heel side ipsilateral and contralateral); stride length/ height (length of the normalized stride); 

gait cycle duration  (the time between the ipsilateral and contralateral heel); single support 

phase; swing phase duration; double support duration; cadence and speed. It’s an 

instrument easy-to-use for quantitative and accurate data. Its reliability and credibility were 

proven by Bugané et al.18. To achieve a reliable assessment of the sample it is suggested to 

answer to the questionnaire Mini Mental State Examination (MMSE) in order to validate the 

specific cognitive functions of each individual19. This examines the temporal and spatial 

orientation; the short-term memory and recall; calculation; praxis and language and 

visuospatial skills20. The MMSE includes 11 items divided by 2 sections. In the first section 
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there are required verbal responses to questions about orientation, memory and attention. 

The second section focuses on reading and writing; naming skills; follow verbal and written 

commands, writting a sentence and copying a drawing. The participants receive an 

immediate score and sum up of the points assigned to each successfully completed task. 

MMSE scores can range from a minimum of 0 points, which indicates a greater degree of 

cognitive impairment of individuals, up to a maximum of 30 points, which, in turn, 

corresponds to a better cognitive ability19. 

In this thesis, the main aim was to describe gait variability in usual walking speed in 

postmenopausal women and to evaluate the influence of this variability in the quality of life. 

 

3.3. METHODS 

 

 3.3.1.SUBJECTS 

The sample included 31 postmenopausal21 women who were physically active (the practiced 

physical exercise at least 3x a week for 30 or more minutes in length per session)22. Before 

the invitation to the participants, there was collected some information about their 

reproductive and medical history. Besides that, there was also considered the following 

inclusion criteria: (a) absence of premature menopause23; (b) nonexistence of acute pain or 

foot deformities; (c) no surgery of the lower limbs as the application of prosthesis of the hip, 

knee or foot; (d) absence of visual and auditory disorders that may compromise the testing 

and; (e) no peripheral neuropathy related to diabetes. The significant discrepancy in the 

length of legs and the presence of cognitive impairment were considered as an exclusion 

criteria of this study. The nature of menopause has been codified in 0 (natural) and 1 

(induced). For the hormone therapy, the codification was as follows: 0 (never use) and 1 

(documented the use of HT). 

The survey was conducted according to the Declaration of Helsinki24 and it was approved by 

the University of Trás-os-Montes and Alto Douro. An informative written consent was 

obtained from each participant. 

 

3.3.2 QUALITY OF LIFE 

Quality of life was measured using the Menopause-Specific Quality of Life (MENQOL) 

questionnaire25. This questionnaire is a 29-item validated instrument that assesses the 

effects of the items, divided into 4 domains, physical (16 items/11-26), vasomotor (3 items/1-

3), psychosocial (7 items/4-10) and sexual (3 items/27-29) on quality of life in 

postmenopausal women. All the items followed the same format in which the woman was 

asked if she had experienced the item in the previous month. Each domain was scored 
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between 1 (no symptom) and 8 (extremely bothered), with higher values representing a 

worse MENQOL. The domain-specific score is the mean of the item scores within that 

domain. The total MENQOL score is the mean of the specific domain scores. The reliability 

of this questionnaire was evaluated in Portuguese postmenopausal women by Serrao26.  

 

3.3.3 SPATIO-TEMPORAL GAIT PARAMETERS 

Gait data was collected using a portable wireless system of inertial sensors (BTS G-WALK; 

BTS Bioengineering Corp., Brooklyn NY, USA), with sample rate of 100 Hz, that, when 

positioned around the patient’s waist (on L5 vertebrae), allowed a valid, reliable and accurate 

functional gait analysis18. The participants were asked to stand up and remain in the up-right 

posture for a few seconds, and then they should walk barefoot along a 9-m horizontal 

pathway, at a self-selected speed. This entailed 9–10 steps, according to the participant’s 

natural cadence; the central three, for the right and left full gait cycles were analyzed. Six 

trials were collected for each participant. From the collected signals, the following spatial-

temporal gait parameters were obtained: 

 SPEED (m/s), the average instantaneous speed within the gait cycle as integration of 

acceleration; 

 CADENCE (steps/min), the number of steps in a minute; 

 STRIDE LENGTH (m), the length between two consecutive heel strikes of the same foot; 

 STRIDE LENGTH/HEIGHT (%), the stride length normalized by subject height; 

 STRIDE DURATION (s), the time between two consecutive heel strikes of the same foot; 

 STANCE DURATION (%), the foot support phase, i.e. from heel strike to toe off of the same 

foot, duration as percentage of gait cycle; 

 SWING DURATION (%), the foot swing phase, i.e. from toe-off to heel strike of the same 

foot, duration as percentage of gait cycle; 

 DOUBLE SUPPORT DURATION (%), the duration of the phase of support on both feet as 

percentage of gait cycle; 

 SINGLE SUPPORT DURATION (%), the duration of the phase of support on one foot as 

percentage of gait cycle. 

 

 

3.3.4 ANTHROPOMETRY/BODY COMPOSITION 

Height (H) was determined by a stadiometer (SECA 220, Seca Corporation, Hamburg, 

Germany) and the trochanteric height (right and left limb) was evaluated with the 

segmometer (Rosscraft, Blaine, USA), being complied with the procedures described in the 

literature27. The weight (W), fat mass (FM), visceral fat area (VFA) and skeletal muscle mass 
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(SM) were measured by octapolar bioimpedance spectroscopy analyzer InBody 720 

(Biospace, Seoul, Korea), complying with the standards for preparation that was specified  in 

literature28,29. The skeletal muscle mass index (SMI = SM/W x 100) was calculated according 

to Janssen et al.30, and the points of reference for sarcopenia, obesity and high visceral 

adiposity were, respectively, SMI≤ 28%30, FM≥ 35%31 and VFA≥ 100 cm32. Measurements 

were taken in the morning and after a fast overnight by the same technician, and the data 

was electronically imported into Microsoft Excel by using the software Lookin’Body 3.0 

(Biospace, Seoul, Korea). The body mass index (BMI) was calculated using the formula: BMI 

(kg/m2) = W/H2. Several studies have shown that Inbody 720 offers accurate estimates of 

total and segmental body composition33,34. 

 

3.3.5 STATISTICAL ANALYSIS 

Statistical analysis was developed with the SPSS program version 22 (SPSS Inc., Chicago, 

Illinois) and 5% of statistical significance was established. The descriptive analysis indicates 

was assessed by Pearson's product-moment correlation or Spearman rank-order correlation 

(ordinal variables like nature of menopause and hormone therapy). The coefficient of 

variation (CV, ratio of the standard deviation to the mean) was used to quantify the intra-

individual variability of the spatial-temporal gait parameters obtained. Both right and left gait 

parameters were used because they were not statistically different. The CV was determined 

over the six successive trials to express the percentage variation in a subjects’ gait between 

successive trials. 

 

3.4 RESULTS 

The Table 3.1 express the descriptive analysis of the data. The mean age of the sample was 

61.20 years and the time of menopause was between 1 and 28 years. The majority of the 

participants revealed the presence of a natural menopause (83,9%) and the use of hormone 

therapy (58,1%), as it shows in the Table 3.2. These data hasn’t any influence on QL of 

these women (nature of menopause - r=0,20  p = 0,25; Use of Hormone Therapy - r=0,07 p 

=0,70) . The time of menopause, also, didn’t influence the QL(r=0,07 p=0,70). None of the 

anthropometric/body composition variables showed a significant association with quality of 

life and the same happened to the characteristics of menopause. 
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Table 3.1 - Descriptive analysis of age, time of menopause, quality of life and anthropometric/body 

composition parameters (n=31). 

Variables MeanSD Range 

Age (years) 61,204,96 52,61 – 72,56 

Time of Menopause (years) 12,616,45 1 – 28,00 

Anthropometry/Body Composition   

Weight (kg) 65,888,41 44,87 – 83,38  

Height (m) 1,560,04 1,45 – 1,63 

Fat Mass (%) 36,915,82 21,59 – 47,78 

Skeletal Muscle Mass (kg) 22,412,14 18,77 –26,85 

Skeletal Muscle Mass Index (%) 34,293,14 28,51 – 41,83 

Quality of Life   

Total of Scale (points) 80,8727,94 33,00 – 150,00 

Vasomotor (points) 6,525,09 3,00 – 21,00 

Sexual (points) 6,974,56 3,00 – 19,00 

Psychosocial (points) 20,979,15 7,00 – 50,00 

Physical (points) 46,4215,96  17,00 – 79,00  

 

 

Table 3.2. Descriptive analyses regarding the nature of menopause and the use of Hormone Therapy. 

 

Variables % N 

Nature of Menopause 

     Induce 16,1% 5 

     Natural 83,9 % 26 

Hormonal Therapy 

     Yes 58,1% 18 

     No  41,9 % 13 

 

 

 

All women had a normal muscular condition (SMI>28%), but the excess of total (MG≥ 35%) 

and central adiposity (VFA≥ 100 cm2) was recorded on 19 and 28 participants, respectively 

(Figures 3.1 and 3.2). 
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Figure 3.1 – Classification of the levels of total body fat in the sample (no obese MG <35%; obese 

MG≥ 35%). 

 

 

 

 

 

 

 

 

 

Figure 3.2 – Classification of the visceral fat area (VFA) in the sample (Normal, VFA <100 cm² High, 

VFA≥ 100 cm²). 

The analysis of the 29 items of the questionnaire for assessing quality of life permitted to 

identify appropriate levels of this variable in the sample (80.87±27.94 points). The Figure 3.3 

expresses the minimum and maximum values that can be obtained in each of the scale 

items assessment of the quality of life and they indicate the average values obtained in this 

study’ sample.  

 

 

 

 

 

 

 

Figure 3.3 – Amplitude of the total range of quality of life and each of its domains (rows) and presentation of the 

respective average values (circle). 
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Regarding the dimensions analysis, in particularly the vasomotor domain has an average of 

6,52 points, where the minimum value is 3 and the maximum is 21 points. The psychosocial 

field is between 7 and 50 with a mean of 20.97 points. The sample showed an average of 

46.42 points when rated the physical domain. Sexual level average is 6.97 points with a 

minimum value of 3 and a maximum value of 19 points. 

The spatio-temporal gait parameters are shown in Table 3.2.  

 

Table 3.3 - Descriptive analysis of the biomechanical parameters. 

Spatio-Temporal Gait Parameters   MeanSD Range 

Speed (m/s) 1,580,27 1,02 – 2,03 

Cadence (steps/min) 113,657,80 98,61 – 133,89 

Stride Length (m) 1,530,21 1,10 – 1,92 

Stride Length/Height (%) 97,6012,96 67,92 – 121,19 

Stride Duration (sec) 1,060,07 0,90 – 1,20 

Stance Phase Duration (%) 63,262,55 58,37 – 69,34 

Swing Phase Duration (%) 36,742,55 30,66 – 41,63 

Double Support Duration (%) 13,362,45 8,30 – 18,60 

Single Support Duration (%) 36,762,32 32,12 – 41,72 

Single Support Slope (º) 7,321,25 4,96 – 10,41 

Variability of Speed (%) 24,076,51 7,11 – 35,54 

Variability of Cadence (%) 3,451,18 1,44 – 6-01 

Variability of Stride Length (%) 21,065,97 8,31 – 31,82 

Variability of Stride Length/Height (%) 21,065,97 8,29 – 31,81 

Variability of Stride Duration (%) 3,601,14 1,47 – 6,44 

Variability of Stance Phase Duration (%) 2,851,41 1,01 – 7,09 

Variability of Swing Phase Duration (%) 5,123,07 1,65 – 14,62 

Variability of Double Support Duration (%) 12,125,39 4,14 – 24,73 

Variability of Single Support Duration (%) 5,383,18 1,49 – 14,15 

Variability of Single Support Slope (%) 14,446,36 5,28 – 29,30 

 

 

The sample was a mean speed of 1,58 m/s, this value influence a positive QL, because 

higher walking speed , the greater the adaptation to different situations of everyday life, 

resulting therefore in the sample, greater independence and autonomy without 

compromising the QL. A mean cadence of 113,65 steps/min, reveal a good correlation with 

QL, once that a low cadence (higher strides) means a independence and stability permitting 
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a safe walking and low fall risk. Regarding descriptive analysis of the spatio-temporal 

variability, the gait parameters showed a higher variability of speed (24,07%) and higher 

variability stride length (21,06%) meaning less risk of falling in these postmenopausal 

women , allowing more and better support clinical and more specific and targeted 

intervention. All presented values are higher than the amount stipulated by the normal range, 

proving a safe walk and without risks of falling. 

The correlations of spatial-temporal parameters of walking with the quality of life are 

represented in Table 3.3. 

By observing the relations between the variables we pointed out that speed (p≤0,05) and 

cadence (p≤0,01) show a negative and significant correlation with the quality of life in the 

total of its scale. The gait cycle duration (p≤0,01) , also reveals a positive and significant 

relationship with the quality of life, with stable values, allowing safer walking, less risk of loss 

and oscillations absence that can  to cause gait disorders. 

When analyzed in detail, the various dimensions of the quality of life show that there are new 

degrees of significant and clear correlations between the domains of quality of life and the 

spatial-temporal parameters of walking. The data shows a significant (p≤0,01) association 

between the vasomotor domain and the cadence (r =-0,48) as well as the gait cycle duration 

(r=0,52). The same happens (p≤0,05) with variability of cadence (r=0,36). 

For sexual domain, it is related with cadence (r =-0,45) and gait cycle duration (r=0,44) very 

bright (p≤0,05). Speed (r=-0,40) and variability of cadence (r=0,37) have a close correlation 

(p≤0,05) with the psychosocial domain. Cadence (r=-0,48) and gait cycle duration also 

present a significant correlation (p≤0,01). 
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Table 3.4 – Correlations of spatio-temporal parameters of walking with the quality of life, 

Spatio-Temporal Gait Parameters Quality of Life Correlations     

  

Total 

  

Vasomotor 

 

Sexual 

 

Psychosocial 

 

Physical 

 

Speed (m/s) 

 

-0,40* 

 

-0,23 

 

0,29 

 

-0,40* 

 

-0,32 

Cadence (steps/min) -0,65** -0,48** -0,45* -0,48** -0,58** 

Stride Length (m) -0,24          -0,10 -0,17 -0,27 -0,19 

Stride Length/Height (%) -0,24 -0,15 -0,23 -0,23 -0,17 

Gait Cycle Duration (sec)  0,68** 0,52** 0,44* 0,50** 0,61** 

Stance Phase Duration (%)  0,33 0,16 0,25 0,34 0,26 

Swing Phase Duration (%) -0,33 -0,16 -0,25 -0,34 -0,26 

Double Support Duration (%)  0,31 0,15 0,28 0,29 0,24 

Single Support Duration (%) -0,31 -0,15 -0,27 -0,30 -0,34 

Single Support Slope (º) -0,28 -0,04 -0,21 -0,28 -0,25 

Variability of Speed (%) -0,08 -0,15 -0,13 -0,10 0,00 

Variability of Cadence (%) 0,47** 0,36* -0,02 0,37* 0,50** 

Variability of Stride Length (%) -0,13 -0,14 -0,10 -0,19 -0,04 

Variability of Stride Length/Height (%) 0,40* -0,14 -0,10 -0,19 -0,04 

Variability of Gait Cycle Duration (%) -0,13 0,20 -0,12 0,35 0,46** 

Variability of Stance Phase Duration (%) 0,47** 0,32 0,28 0,29 0,42* 

Variability of Swing Phase Duration (%) 0,21 0,31 0,30 0,35 0,44* 

Variability of Double Support Duration 

(%) 

  0,44* 0,01 -0,03 0,16 0,28 

Variability of Single Support Duration 

(%) 

0,40* 0,15 0,21 0,33 0,40* 

Variability of Single Support Slope (%) 0,25 0,14 0,08 0,03 0,35 

*p≤ 0,05, **p≤ 0,01 

 

Finally, the physical domain reveals a higher correlation (p≤0,05) with a large number of 

spatial-temporal parameters, including cadence (r=-0,58), gait cycle duration (r=0,61), 

variability of cadence (r=0,50) and variability of stride duration (r=0,46). This domain seems 

to keep a strong correlation (p≤0,01)  the variability of stance phase duration (r=0,42), the 

variability of swing phase duration (r=0,44) and the variability of single support duration 

(r=0,40). 

 

3.5 DISCUSSION  

Through a specific questionnaire about quality of life (MENQol), it was possible to observe 

that the quality of life in the sample turns out to be quite positive, with a mean value of 80,87 

points. However it is common for a large prevalence of disability and functional dependency 

in post-menopausal women45, due to the reduction of muscle mass. This is associated with 
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the progressive process of aging and the sarcopenia predisposes the risk of falls, fractures 

and physical dependence, with implications for the quality of life in post-menopausal 

women46. In this study, it was found a nonappearance of sarcopenia, this is because the 

sample has levels of regular physical activity, which contributes to slowing down the muscle 

loss and to a lower number of falls, as well as to an increased mobility and 

independence47,48. In short, the absence of sarcopenia in the sample as well as the regular 

practice of physical activity contributes to a better quality of life, health and well-being49-52. 

Associated with the regular practice of physical activity, there are, in the present study, 

positive and significant values in spatio-temporal gait parameters. When we talked about the 

spatio-temporal gait parameters, they are correlated, in their majority, positively and 

significantly with the quality of life and particular dimensions, and they may be related 

favorably also with better health and welfare 53,54.  In general, the physical activity gave to 

these women a greater muscle strengthening that contributed to walk safely and without the 

risk of falling. In more detail, the spatio-temporal gait parameters were related positively with 

psychosocial and physical level. This latter dimension is the one that is correlates most 

positively and significantly with the majority of the studied parameters. As far as the speed, 

this presents a negative and significant correlation with psychosocial dimension of quality of 

life, representing a good quality because the better the psychosocial status of larger sample 

will be the better the walking speed will be as well as the greater adaptation to different 

situations of everyday life will happen55,56. Speed and stride length are the spatio-temporal 

gait parameters that have greater averages in comparison with other studies57 and they 

reveal the biggest variability of all the parameters studied. Those facts showed a “younger” 

behavior of the sample of this study. Gait speed has been suggested as the best 

independent fall-related predictor. Some authors have demonstrated that fallers tend to have 

a lower gait velocity in comparison to non-fallers58. High walking speed influence the dynamic 

stability mainly due to adjustments in kinematic parameters, while low speed  lead to larger 

oscillations of spatio-temporal gait parameters such as single support duration, swing phase 

duration and stride length59, leading to greater variability.  

The variability between the strides is a predictive factor to identify the postmenopausal 

women with increased risk of falling60-62. Thereby the increased walking speed has been 

shown to decline risks for heart disease, and to evaluate gait parameters in order to improve 

the results or changes in health status, lifestyle and improve the quality of life63. Cadence is 

the spatio-temporal gait parameter that exerts a greater relationship with quality of life, 

including all its dimensions. Thus, the lower the cadence will be the higher the quality of life 

in postmenopausal women and the better the independence. The gait cycle duration was 

significantly more stable than the other parameters, once it showed a correlation with all the 
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quality of life dimensions. Therefore, the gait cycle duration is significantly positive and it 

represents a lower risk of falling64,  

Most of spatio-temporal gait parameters present a very significant correlation with the 

physical domain of quality of life, revealing that these parameters have a significant influence 

on the quality of walking in postmenopausal women2,59,65. There was a correlation of greater 

magnitude between the physical dimension of quality of life and the variability of different 

parameters, in particular, the variability of the cadence, the variability of gait cycle duration, 

the variability of stance phase duration, the variability of swing phase duration and the 

variability of single support duration. This variability is due to more negative representations 

and complaints about the physical dimension of quality of life. This relationship between 

physical symptoms and spatio-temporal gait parameters allows us to conclude that the 

quality of life is strongly correlated with depression and anxiety. Besides that it reverberates 

in physical dimensions and in psychosocial decreasing the regular practice of physical 

activity66-68, However, in this study the spatio-temporal gait variability has a correspondence 

with gait instability consequently, the greater of the variability gait parameters will be the 

easier will be to adapt to different situations and to a better quality of life14.  

 

3.6. CONCLUSIONS 

The central objective of this work focuses the relationship of the spatio-temporal gait 

parameters with the quality of life and their dimensions (vasomotor, sexual, psychosocial and 

physical) in active post-menopausal women and check how some spatio-temporal gait 

parameters variables may correlate with the quality of life. 

Another essential point in this study was the collection of data related to the body 

composition of the sample. The body composition changes, inevitably, after the end of the 

reproductive capacity of these women, because there are changes, including the loss of lean 

body mass and increase and redistribution of adiposity. It should be noticed that these 

changes are combined with the increase in average life expectancy, which is a serious public 

health problem, according to the NAMS35. An additional serious problem found after the 

analysis of the data collected was a high percentage of obesity. According with several 

studies, it is common to find values of obesity in this population36. The postmenopausal 

women tend increase their weight due to a reduction of the needed energy of rest37. The end 

of ovarian function causes the reduction of the metabolism, the amount of lean body mass 

and energy spending during exercise. The age of menopause and body weight can influence 

the intensity of vasomotor symptoms40, a fact that has an additional effect on the reduction of 

functional fitness and that is associated with a higher occurrence of corporal pains41. The 

quality of life is presented itself as an important indicator of health condition due to the impact 



 
 

-53- 
 

on the autonomy for the performance of activities of daily living of post-menopausal women 

and, therefore, having a good quality of life also contributes to a better health and well-being. 

In this way, it is, without doubt, an important variable to observe, since in the post-

menopause the quality of life may be compromised by a number of factors, such as 

psychosomatic symptoms, depressed mood and anxiety, that also affect women’s health and 

well-being5. In the previous studies, the quality of life is compromised, in particular, with 

vasomotor dimension, psychosomatic symptoms, depressed mood, sleep disturbance and 

anxiety5,42. It is known that the reduction in self-esteem, the irritability, the reduction of the 

concentration, the discomfort and the changes of sleep negatively influence the quality of 

life40,43,44. 

 

3.7. LIMITATIONS/ FUTURE PROPOSALS  

In this study there are still limitations such as the small number of the sample. The positive 

association between quality of life and variability of spatio-temporal gait parameters which 

have small variability (cadence, swing phase duration, stance phase duration, gait cycle 

duration and single support duration), should be investigated in future studies, where the 

stability of performance in activities of daily living to avoid the falls should be analyzed.  

Therefore, is necessary a theoretical framework to understand those results, considering that 

variability in the coordination pattern provides: (1) increased adaptability/flexibility within 

larger nested tasks, resulting in overall greater stability of task performance; (2) increased 

information flow; and (3) reduced soft tissue/bone repetitive deformation69. 
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Mini Mental State Examination (MMSE) 

Código _________________________________________________________ 
Data  __/__/___ 
Local __________________________________________________________ 
Avaliador _______________________________________________________ 
Habilitações Académicas _________________________________________ 
 
 
1. Orientação (1 ponto por cada resposta correta)  
a. Em que ano estamos?  
b. Em que estação estamos?  
c. Em que mês estamos?  
d. Em que dia do mês estamos?  
e. Em que dia da semana estamos?  
 

Nota: ______ 
f. Em que país estamos?  
g. Em que distrito estamos?  
h. Em que terra estamos?  
i. Em que casa estamos?  
j. Em que andar estamos? 

Nota:______ 
 
2. Retenção (contar 1 ponto por cada palavra corretamente repetida)  

a. Vou dizer três palavras que queria que as repetisse. mas só depois de eu as dizer todas; 
procure ficar a sabe-las de cor.  

i. Pêra  
ii. Gato  
iii. Bola  

Nota:______ 
 
3. Atenção e Cálculo (1 ponto por cada resposta correta)  

a. Agora peço-lhe que me diga quanto é 30 menos 3 e depois ao número encontrado volta a 
tirar 3. e repete assim sucessivamente até eu lhe mandar parar.  

i. 27  
ii. 24  
iii. 21  
iv. 18  
v. 15  

Nota:______ 
4. Evocação (1 ponto por cada resposta correta)  

a. “Veja se consegue dizer as três palavras que pedi há pouco para decorar.”  
i. Pera  
ii. Gato  
iii. Bola  

Nota:______ 
5. Linguagem (1 ponto por cada resposta correta)  

a. Identificar objetos  
i. Lápis  
ii. Relógio  

Nota:______ 
b. Repita a frase que eu vou dizer  

i. O rato roeu a rolha. 
 

Nota:______ 
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c. “Quando eu lhe der esta folha e papel. pegue nela com a mão direita. dobre-a ao meio e 
ponha sobre a mesa”; dar a folha de papel segurando-a com as duas mãos ao centro.  

i. Pega com a mão direita.  
ii. Dobra ao meio.  
iii. Coloca onde deve  

Nota:______  
 

 d. “Leia o que está neste cartão e faço o que lá diz”. Mostrar um cartão com a frase bem 
legível “FECHE OS OLHOS”; sendo analfabeto lê-se a frase.  

i. Fechou os olhos.  
Nota:______  

 
 

e. “Escreve uma frase inteira aqui”. Deve ter sujeito e verbo e fazer sentido; os erros 
gramaticais não prejudicam a pontuação.  

i. Frase: 
 
_______________________________________________________________ 

 
Nota:______  

6. Habilidade Construtiva (1 ponto pela cópia correta)  
a. Deve copiar um desenho. Dois pentágonos parcialmente sobrepostos; cada um deve ficar 
com 5 lados. dois dos quais intersectados. Não valorizar tremor ou rotação. 

  
Original                                                                               Cópia 
  
 
 
 
 
 
 
 
 
 
 
 
 

Nota:______  
 
 

TOTAL (máximo 30 pontos):_______  
 
  

Nota: Considera-se com défice cognitivo: Analfabetos =15; 1 a 11 anos de escolaridade =22; com escolaridade superior =27 
 
 
 
 
 
 
 
 
 
Folstein . M. F.. Folstein. S. E. & Mchugh. P. R. (1975)Mini-Mental State – Practical Method  for Grading Cognitive State of Patients for Clinician. 
Journal of Psychiatric Research. 12(3). 189-198.  
Gerreiro. M. S.. Botelho. M. A.. & Leitão. O. (1994). Adaptação à população portuguesa da tradução do “Mini Mental State Examination” (MMSE). 

Revista Portuguesa de Neurologia. 9 
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Questionário Específico de Qualidade de Vida na Menopausa 
Tradução de Carla Serrão & M. Graça Pereira 

Versão de Investigação. 2002 

Universidade do Minho
9,11 

 

Nome: ______________________________________________________ Idade: _____ 

Código: MF ___________ Data: __/__/__ Avaliador: ____________________________ 

 

Instruções: Para cada uma das seguintes perguntas faça um (x) no Não se não teve o problema no último mês ou no 

Sim caso isso tenha acontecido. Registe também a intensidade com que o problema a incomodou. numa escala de 0 

(não incomodou nada) a 6 (incomodou muito). 

 

1. Tem afrontamentos? Não Sim 0 1 2 3 4 5 6 

2. Transpirações noturnas? Não Sim 0 1 2 3 4 5 6 

3. Mais transpiração que o normal? Não Sim 0 1 2 3 4 5 6 

4. Está descontente com a sua vida pessoal? Não Sim 0 1 2 3 4 5 6 

5. Nervosismo. ansiedade? Não Sim 0 1 2 3 4 5 6 

6. Perda de memória? Não Sim 0 1 2 3 4 5 6 

7. Faz menos coisas que aquelas a que  

estava habituada? 
Não Sim 0 1 2 3 4 5 6 

8. Sente-se deprimida ou triste? Não Sim 0 1 2 3 4 5 6 

9. É impaciente com as outras pessoas? Não Sim 0 1 2 3 4 5 6 

10. Sente necessidade de estar só? Não Sim 0 1 2 3 4 5 6 

11. Tem flatulência (acumulação de gases no 

estomago e nos intestinos). gases. ou 

inchaço abdominal? 

Não Sim 0 1 2 3 4 5 6 

12. Tem dores musculares e/ou articulares? Não Sim 0 1 2 3 4 5 6 

13. Sente-se cansada ou esgotada  

fisicamente? 
Não Sim 0 1 2 3 4 5 6 

14. Tem dificuldade em dormir? Não Sim 0 1 2 3 4 5 6 

15. Tem dores de cabeça ou de nuca (parte  

superior e posterior da cabeça)? 
Não Sim 0 1 2 3 4 5 6 

16. Tem diminuição da força física? Não Sim 0 1 2 3 4 5 6 

17. Tem diminuição da resistência física? Não Sim 0 1 2 3 4 5 6 

18. Tem sensação de falta de energia? Não Sim 0 1 2 3 4 5 6 

19. Tem secura da pele? Não Sim 0 1 2 3 4 5 6 
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20. Tem aumento de peso? Não Sim 0 1 2 3 4 5 6 

21. Tem aumento de pelos na cara? Não Sim 0 1 2 3 4 5 6 

22. Alterações na pele como rugas e manchas? Não Sim 0 1 2 3 4 5 6 

23. Retém líquidos? Não Sim 0 1 2 3 4 5 6 

24. Tem dores lombares? Não Sim 0 1 2 3 4 5 6 

25. Urina frequentemente? Não Sim 0 1 2 3 4 5 6 

26. Urina-se ao rir-se. tossir. ou ao fazer um  

esforço? 
Não Sim 0 1 2 3 4 5 6 

27. Houve alterações no seu desejo sexual? Não Sim 0 1 2 3 4 5 6 

28. Tem secura vaginal durante o ato sexual? Não Sim 0 1 2 3 4 5 6 

29. Evita as relações sexuais? Não Sim 0 1 2 3 4 5 6 

 

Pontuação Obtida ________________ pontos 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 


