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a b s t r a c t

Background: Latin-American women present a greater severity of climacteric symptoms than women
from other parts of the world. Previous studies suggest that this could be due to either its Amerindian
crossbreeding or the altitude in which a huge proportion of the Latin-American population lives.
Objective: To answer this question, climacteric symptoms between Peruvian women (“Hispanic-Mestizas”
and “Quechuas”) living in similar altitude (around 3000 MASL) were compared.
Method: This is a cross sectional descriptive study of healthy women of 40–59 years of age living in
Departamento de El Cusco, Peru. Using the MRS questionnaire climacteric symptoms were assessed in
395 “Hispanic-Mestizas” (Quechua-Spaniard breeding) and 376 pure “Quechuas”.
Results: The “Quechuas” compared with “Hispanic-Mestizas” have comparable similar age, but less: obe-
sity, schooling years, cigarette smoking, use of hormonal therapy, diabetes and hypertension; and a
greater: proportion of postmenopausal women and number of children. “Quechuas” showed a greater
prevalence in ten of the eleven symptoms evaluated by the MRS scale, except for insomnia. The total
MRS score was 14.54 ± 7.51 vs. 9.87 ± 6.26 (p < 0.0001), respectively. As a consequence of this, 46.5% of the
“Quechuas” had a deteriorated quality of life due to severe climacteric symptomatology, compared to only
14.2% of “Hispanic-Mestizas” women (p < 0.0001). After adjusting for confounding variables menopause

was associated with increased risk of severe menopausal symptoms (OR: 5.86, 95% CI: 3.93–8.75), fol-
lowed by lack of partner (OR: 3.52, 95% CI: 1.91–6.48), arterial hypertension (OR: 2.62, 95% CI: 1.28–5.39)
and Quechua being (OR: 2.38, 95% CI: 1.27–4.45).
Conclusions: Peruvian “Quechuas” women have severer climacteric symptoms than the Peruvian
“Hispanic-Mestizas” who live in a comparable altitude. This could suggest that the ethnicity could be
one of the factors that could explain the augmented symptoms in Latin-American climacteric woman.

© 2014 Elsevier Ireland Ltd. All rights reserved.
. Introduction

In a previous study it was shown that Latin-American women
ad severer climacteric symptoms, assessed with the MRS scale,

han women of other parts of the world [1]. Latin Americans had
MRS score of 11.3 ± 8.5 points, while the Europeans (8.8 ± 7.1),
orth Americans (9.1 ± 7.6) and Asians (7.2 ± 6.0) had scores
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significantly lower [2]. Although climacteric symptoms are mul-
tifactorial, including intrinsic variables (hormone and age changes,
stress perception, comorbidity, life satisfaction) and extrinsic or
environmental (ethnicity, economic factors, occupation or job,
education, male factors, intimate partner violence, etc.), we hypoth-
esized that the greater severity of climacteric symptoms detected
in the Latin-American women, compared with women of other
parts of the world, could be due to its indigenous ethnic com-
ponent. For that, we studied a group of Zenues (Colombia) and
Quechuas (Peru) ethnic women. It was seen that the indigenous
had even greater climacteric symptoms (greater score in the MRS
scale) than the Latin-Americans [3]. Nevertheless, the fact than the

“Quechuas” had a MRS score far more elevated than the Zenues
(22.7 ± 5.7 vs. 14.7 ± 2.5), lead us to hypothesize that the greater
climacteric symptoms could be due to the higher altitude in which
the “Quechua” group lives in the Andes mountains, 3000 m above
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he sea level (MASL). This hypothesis was backed up by the obser-
ation of a multinational Latin American study that found than
omen living in Latin-American cities located at altitudes higher

han 2000 MASL had 43% greater risk of presenting severe climac-
eric symptoms [1]. However, most of the high altitude cities have
population with a strong “Quechua” ethnic component. Thus, it
as not possible there to elucidate if it was either the altitude or

he ethnic origin, which is present in the majority of the population
n the western South American countries, what explains the greater
revalence of climacteric symptoms that was found.

To further clarify the previous incomplete observation, it was
ecided to undertake a study of climacteric symptoms, using the
ame instrument (MRS scale), in women living between 2500
nd 3500 MASL either in “Quechuas” villages in El Cusco District
“Quechuas”) or living in the city of El Cusco (“Hispanic-Mestizas”,
rossbreed from Spaniards and “Quechuas”).

. Method

.1. Type of study

A cross sectional descriptive study, carried out in the city of
l Cusco (400,000 habitants, 3399 MASL) and in Indian’s villages
f the Cusco District: Anta (3345 MASL), Checacupe (3446 MASL),
hiara (3527 MASL), Combapata (3470 MASL), Curahuasi (2688
ASL), Limatambo (2577 MASL), Ocongate (3533 MASL), Pampa-
arca (3350 MASL) and Pitumarca (3570 MASL).

.2. Participants

Women between 40 and 59 years of age that lives in the
istrict of El Cusco and that have a normal health, defined
s compatible with the realization of their daily activities [4].
Hispanic-Mestizas”: women living in the city of El Cusco accompa-
ying a patient that consulted in a Health Center of that city during
he interview period, and that had at least two Spaniard family
ames and her language was Spanish were offered to be inter-
iewed. “Quechuas” (Indians): women that were living in Indian’s
illages, whose four family names were of “Quechua” origin and
heir language was also “Quechua”. A group of trained interview-
rs (health professionals) did a door to door visit looking for women
hose ages fluctuate between 40 and 59 years of age. An appoint-
ent for a next visit with the selected women was then set, time at
hich they were interviewed in “Quechua” language. The inter-

iewers were all well known to the Indian’s communities; the
nterviews were held on Sundays, day in which women do not per-
orm agricultural and/or shepherding labors, meeting in her towns.

.3. Procedure

Volunteers were informed about the objective of the investiga-
ion, the type of questions that were going to be asked, and asked
f they had understood the activity to be performed. They were
sked to answer the MRS questionnaire and general data ques-
ions. Previously to the interview they were asked to sign in an
nformed Consent Form in accordance with the Helsinki [6] dec-
aration. The study has previously been approved by PROSAM’s
oundation Bioethical Committee, Santiago de Chile, Chile.

.4. Instrument and variables
.4.1. General data
A previously validated questionnaire (in 50 women) was given

o all participants to record general data.
77 (2014) 356–360 357

2.4.2. Variables
Data for the following variables was registered: ethnic group

(“Hispanic-Mestizas”/Quechuas), age (years), weight (kg), height
(cm), schooling (expressed in years of study), paid work (yes/no),
has a couple (yes/no), number of children, menopause (pre, peri,
post menopause, STRAW) [6], use of hormonal therapy (yes/no),
cigarette smoking (yes/no), arterial hypertension (>140/90 mm of
Hg and/or use of antihypertensive drugs), diabetes mellitus (history
of fasting blood glucose > 125 mg/dL and/or use of hypoglycemic
drugs).

2.4.3. Menopause Rate Scale (MRS)
The instrument used for assessing the climacteric symptoms

was the MRS [7], questionnaire compounded by eleven symptoms
and divided in three sub-scale: somatic-vegetative: hot flashes,
cardiac annoyances, sleeping disorders, muscular and articula-
tions annoyances (items 1–3 and 11, respectively); psychological:
depressive state, irritability, anxiety, physic and mental tiredness
(items 4–7, respectively); urogenital: sexual problems, bladder
problems and vaginal dryness (items 8–10, respectively). Each one
of the 11 items was graded as: 0 (absent), 1 (mild), 2 (moderate), 3
(severe) and 4 (very severe), being able to establish the mean and its
standard deviation obtained by each population for each one of the
items. The sum of the medias of the defined items in each dimen-
sion divided by the number of items in the dimension, establish
the population mean of each of the dimensions and the sum of the
means (summary value) obtained for each of the three dimensions
establish the total score or global dimension of the scale. As greater
is the figure obtained, greater is the deterioration in quality of life.
This instrument defines as a severe compromise of quality of life by
climacteric symptoms if the total punctuation of the scale is above
16 points [8]. This scale has been validated for Spanish language
and used in various countries of Latin-America [9,10]. During the
interview health workers used a Quechua translation of MRS Scale
whose internal consistency measured with Cronbach’s alpha was
0.94.

3. Statistical analysis

Statistical analysis was done using an EPI-INFO software (Ver-
sion 7.1.0.6; 2012, Centers for Disease Control and Prevention,
Atlanta, GA, USA). Results are presented as means (±SD) and pro-
portions (CI 95%). The test of Kolmogorov–Smirnov was used for
assessing the normality of the distribution of the data, and the
Bartlett test for testing the homogeneity of the variance. The
Student-t or the Mann–Whitney tests were used for the comparison
of medias. Differences of proportion between groups were assessed
with the Chi-square test; and the Fisher exact test was applied if
a box in the Chi-square test had five or less cases in it. A value of
p < 0.05 was consider statistically significant.

A logistic regression analysis was done for the assessment of
various variables that simultaneously influence the severity of the
climacteric symptoms. It was consider as dependent variable the
presence of severe symptoms (MRS score >16 points) and inde-
pendent variables: the “Quechua” ethnic group, age (>50 years),
presence of menopause, use of hormonal therapy, number of chil-
dren (>3), has a stable couple, schooling (>6 years), has a paid work,
obesity (BMI >30), cigarette smoking, diabetes mellitus and arterial
blood hypertension.

4. Results
771 Peruvian women were studied, 395 “Hispanic-Mestizas” of
El Cusco city and 376 “Quechuas” that lived in “Quechuas” com-
munities in the region (Anta, 46 women; Checacupe, 32; Chiara,
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Table 1
Characteristics of women by ethnic group.

“Hispanic-Mestizas” Quechuas p<

No. women 395 376
Age (years) 48.6 ± 4.9 48.2 ± 5.1 nsb

Weight (kg) 65.9 ± 10.3 55.0 ± 7.1 0.0001a

Height (cm) 156.7 ± 5.5 150.7 ± 5.9 0.0001b

BMI (kg/m2) 26.9 ± 4.2 24.2 ± 2.5 0.0001a

Obesity (%) 19.7 (16.0–24.1) 1.3 (0.5–3.3) 0.0001c

Paid work (%) 69.4 (64.5–73.8) 8.5 (6.0–11.9) 0.0001c

Years of study 12.1 ± 3.9 2.8 ± 2.3 0.0001a

Speaks Spanish (%) 100.0 57.3 (52.9–61.8) 0.0001d

Speaks Quechua (%) 45.5 (40.1–50.8) 100.0 0.0001d

With stable couple (%) 80.5 (76.2–84.2) 82.2 (77.9–85.8) nsc

Parity (no. children) 3.0 ± 1.7 4.4 ± 1.6 0.0001b

Postmenopausal (%) 51.4 (46.3–56.4) 58.2 (53.1–63.3) 0.05c

Use of TH (%) 7.6 (5.3–10.8) 0 0.0001d

Cigarette smokers (%) 2.0 (0.9–4.1) 0 0.007d

Arterial hypertension (%) 10.9 (8.1–14.5) 1.1 (0.3–2.9) 0.0001d

Diabetes (%) 2.8 (1.5–5.1) 0.5 (0.1–2.1) 0.02d

ns: not significant.
Data presented as means ± standard deviation or proportions with its 95% confi-
dence interval.

a Mann–Whitney.
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b Student t.
c Chi-square.
d Fisher’s exact test.

3; Combapata, 77; Curahuasi, 35; Limatambo, 54; Ocongate, 36;
ampamarca, 29; and Pitumarca, 44). Table 1 shows the comparison
etween “Quechuas” and “Hispanic-Mestizas”, the only similarities
hat they have are in age and proportion of women that had a stable
ouple. In contrast, the other variables shows that the “Quechuas”
ad significantly less weight, height, body mass index), paid
ork and school years. While 100% of the “Quechuas” spoke the

Quechua” language, only 45.5% of the “Hispanic-Mestizas” were
apable of communicate in that language (Quechua). “Hispanic-
estizas” had fewer children and had greater prevalence of obesity,

igarette smoking, diabetes, arterial hypertension and use of hor-
onal therapy. In the “Hispanic-Mestizas” group there were less
omen in the post menopause stage than between the “Quechuas”,

lthough the ages were similar in both ethnic groups.
In Table 2 it can be observed that the “Quechuas” have higher

limacteric symptoms that the “Hispanic-Mestizas”. Globally, the
otal mean score of the MRS scale is of 14.54 ± 7.51 vs. 9.87 ± 6.26,
espectively (p < 0.0001). As consequence of it, 46.5% of the
Quechuas” women have bad quality of life defined by climacteric
ymptoms, with an MRS score greater than 16 points, compared
ith only14.2% of the “Hispanic-Mestizas” women (p < 0.0001).
hen analyzed each one of the symptoms in particular it was

bserve that, of the eleven assessed by the MRS scale, all have
reater severity (greater scores) in the “Quechuas” women.

In relation to prevalence of climacteric symptoms, it draws
he attention that the vasomotor symptoms affect to almost all
f the “Quechuas” women (93.4%). Following, anxiety (85.4%),
rritability (84.8%), depressive mood (83.0%) and osteomuscular
iscomfort (81.9%). Instead, “Hispanic-Mestizas”, have osteomus-
ular discomfort as the most prevalent symptom involving 73.9%
f women of this ethnic group. Then comes, sleeping disorders
72.9%), vasomotor symptoms (72.7%), tiredness (72.2) and irri-
ability (68.4%). Nevertheless, independently of which are the more
revalent climacteric symptoms in each of these ethnic groups,
he “Quechuas” women will present a greater prevalence than
he “Hispanic-Mestizas” in all of the eleven symptoms that the

RS scale evaluates, excepting insomnia, symptom that had equal

revalence in both ethnic groups.

A logistic regression model to evaluate the factors influenc-
ng the severity of climacteric symptoms included the following
ariables: age (>50 years), presence of menopause, use of
77 (2014) 356–360

hormonal therapy, number of children (>3), has an stable cou-
ple, schooling (>6 years), has a paid work, obesity (BMI >30),
cigarette smoking, treatment for diabetes mellitus and arterial
hypertension. Menopause was associated with increased risk of
severe menopausal symptoms that impair quality of life (OR: 5.86,
95% CI: 3.93–8.75), followed by lack of partner (OR: 3.52, 95% CI:
1.91–6.48), arterial hypertension (OR: 2.62, 95% CI: 1.28–5.39) and
being Quechua compared to Hispanic-Mestiza (OR: 2.38, 95% CI:
1.27–4.45).

5. Discussion

Different authors have shown that different factors can mod-
ulate climacteric symptoms [1,11–16]. The principal factor is the
declination of the hormonal function of the ovary, but age, school-
ing, obesity, consumption of alcohol, number of children, ethnic
group, psychiatric history, use of hormonal therapy, etc.; can influ-
ence the prevalence and intensity of climacteric symptoms. In a
previous multicenter study we have concluded that the altitude
above the sea level in that the populations were located could also
be a significant factor in the greater intensity of climacteric symp-
toms that had the Latin American’s compared with women of other
parts of the world. But in that study the impact that the ethnic ori-
gin could have was not assessed [1]. That was an important flaw
because many of the cities where the study was done were located
in the Andes mountains at more than 2500, and even 3000 MASL
(La Paz, Cochabamba, Cusco, Quito, Bogotá, Ciudad de México), and
had also greater prevalence of population with a high indigenous
crossbreeding than the cities located at lower altitude or at the
coastal level. For what, the greater prevalence of climacteric symp-
toms in Latin American’s could be due to the ethnicity and not to
the city altitude itself. Afterward, as already mentioned, we studied
Zenues (Coastal Colombia) and “Quechuas” (Peru, 3500 MASL) and
we concluded that both groups had more prevalence and inten-
sity of climacteric symptoms than the Latin Americans, mainly
“Hispanic-Mestizas” [3]. Nevertheless, the “Quechuas” that lived
at a greater altitude had more symptoms than the “Zenues” that
lived in the coast. This result pinpoints not only the ethnicity but
also the altitude as a determinant factor for climacteric symptoms.
Although the “Zenues” and the “Quechuas” are “Amerindians”, they
are different ethnic groups with a highly different phenotype, what
would also not allow discarding that the observed difference in cli-
macteric symptoms between these indigenous groups has an ethnic
substrate.

This study finds than the “Quechuas”, living in “Quechuas”
communities, present more climacteric symptoms than the
“Hispanic-Mestizas” women that live in the city of El Cusco at a
similar altitude. This observation is compatible with the hypothe-
sis that the ethnicity could be one of the factors that could explain
the greater prevalence and intensity of climacteric symptoms in
Latin-American women and also compatible with the concept that
menopausal symptoms are the result of the interaction of the
estrogenic deprivation, influenced by psychosocial and genetics
factors [17]. Within the genetic factors, polymorphism of the genes
that codify enzymes that participate in the metabolism of the
ovarian steroids, as also in the synthesis of the estrogenic recep-
tors, can influence the endogenous hormone levels and climacteric
symptoms [18–21]. Not only the polymorphism that changes the
hormonal levels can be associated to higher climacteric symp-
toms, Malacara has shown that in post menopausal women also the
polymorphism of the estrogenic receptors alpha was associated to

higher intensity of hot flashes and more vaginal dryness [22].

The prevalence of different gene polymorphisms linked to estro-
genic activity varies between the different ethnic groups. For
example, the Study of Women’s Health Across the Nation (SWAN)
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Table 2
Score and prevalence of climacteric symptoms (MRS) in women Peruvian “Hispanic-Mestizas” and in “Quechuas”.

Domains MRS score (mean ± SD) Symptoms prevalence % (CI 95%)

Hispanic-Mestizas Quechuas p< Hispanic-Mestizas Quechuas p<

Somatic
Hot flashes, sweating 1.04 ± 0.86 1.65 ± 0.76 0.0001a 72.7 (67.9–76.9) 93.4 (90.2–95.6) 0.0001c

Palpitations 0.52 ± 0.77 1.10 ± 0.80 0.0001b 38.0 (33.2–43.0) 75.5 (70.8–79.7) 0.0001c

Sleeping disorders 1.01 ± 0.84 1.13 ± 0.89 0.02b 72.9 (68.2–77.2) 71.8 (66.9–76.2) ns
Osteomuscular discomfort 1.13 ± 0.92 1.79 ± 1.09 0.0001a 73.9 (69.2–78.1) 81.9 (77.6–85.6) 0.007c

Score of the domain 3.71 ± 2.39 5.67 ± 2.94 0.0001a – –
Psychological

Depressive mood 0.96 ± 0.85 1.42 ± 0.84 0.0001b 67.3 (62.4–71.9) 83.0 (78.7–86.6) 0.0001c

Irritability 1.02 ± 0.88 1.47 ± 0.87 0.0001b 68.4 (63.5–72.9) 84.8 (80.7–88.2) 0.0001c

Anxiety 0.84 ± 0.86 1.46 ± 0.83 0.0001b 58.2 (53.2–63.1) 85.4 (81.3–88.7) 0.0001c

Tiredness 1.04 ± 0.86 1.19 ± 0.88 0.005b 72.2 (67.4–76.5) 74.5 (69.7–78.7) nsc

Score of the domain 3.86 ± 2.78 5.54 ± 2.94 0.0001b – –
Urogenital

Sexual problems 0.77 ± 0.98 1.24 ± 0.93 0.0001b 46.8 (41.8–51.9) 71.3 (66.4–75.7) 0.0001c

Urinary discomfort 0.75 ± 0.85 0.95 ± 0.93 0.003b 51.9 (46.9–56.9) 59.6 (54.4–64.5) 0.03c

Vaginal dryness 0.77 ± 0.86 1.15 ± 0.94 0.0001b 54.4(49.4–59.4) 66.5 (61.4–71.2) 0.0001c

Score of the domain 2.30 ± 2.11 3.33 ± 2.24 0.0001b – –
Total 9.87 ± 6.26 14.54 ± 7.51 0.0001a – –
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RS: Menopause Rating Scale.
a Mann–Whitney.
b Student t.
c Chi-square.

ssessed Afro-American, Caucasian, Chinese and Japanese women
nd found that the polymorphism of genes related with the estro-
enic metabolism varied significantly between different races and
hat the prevalence of hot flashes was associated to different poly-

orphisms in the different ethnic groups studied [18,23]. For
hich, it is biologically plausible that the different prevalence of

limacteric symptoms in different populations in the world was
ue in part to the existence of different ethnic distributions of gene
olymorphism linked to the estrogenic activity. Unfortunately, we
ave not found in the world literature studies in Latin American

ndians that assesses the prevalence of genetic disorders related
ith the estrogenic metabolism. Nevertheless, in the same way as

n a study done in Latin American Indians that relates the presence
f polymorphism of genes linked to the immune answer with a
reater susceptibility to tuberculosis [24], variations of the preva-
ence of polymorphism of the genes that modify the estrogenic
ctivity could also explain the greater prevalence of climacteric
ymptoms that were have observed in “Quechuas” Indians and in a
ower magnitude in Latin-American women.

It cannot be discarded that the altitude where a woman lives
oes not influence the prevalence of climacteric symptoms. It is
nown that the higher altitude of the city lowers the menopause
ge; in Latino America we have observed that a woman of 49 years
hat lives in a city located at more than 2.000 MASL has doubled the
isk of presenting menopause at that age than a woman that lives in
city located at a lower altitude [25]. This data is concordant with
ther studies of cities of high altitude in Peru and Tibet [26,27].
hedraui has also found than a Latin-American woman that lives at
ore than 2000 MASL has a 43% greater risk of having a deteriora-

ion of her quality of life because of climacteric symptoms [1]. This
bservation could be due to that women that live in higher altitudes
ave an earlier menopause and thus we find within this popula-
ions more women in the peri and post menopause stages, two
ighly symptomatic groups, than what it was found in populations
hat live at lower altitudes. Nevertheless, it cannot be discarded that
he altitude is also influencing the severity of climacteric symptoms
hen describing the South American Indians that live in the coast,

lthough having climacteric symptoms of greater intensity than

he Latin American “Mestizas”, they have lower severity than the
ndians that live in higher altitude [3]. A study of the International

enopause Society showed that the altitude does not influence
he vasomotor symptoms [28], but this study only included 198
women from Quito, while the study of Chedraui included almost
2000 women living in high altitude in seven different cities of Latin
America [1].

One factor that should be considered in our study is rurality.
Lifestyles that involve living in the city can significantly influence
climacteric symptoms. A Spanish study has indicated that in post-
menopausal rural women the symptoms were less severe than
those living in cities. We have observed the opposite, reflecting the
multifactorial dimension of climacteric symptoms [29].

Other factor that could influence the difference in symptoms
between the two ethnic groups that we have studied is the diet.
Zhang has stipulated that in climacterics women an omnivore diet
was associated to a lowering of hot flashes prevalence in per-
imenopausal women [30]. There are no studies that guarantee
the existence of differences in the diets between the “Hispanic-
Mestizas” at El Cusco and of the one of the “Quechuas”. Although
there is no specific nutritional survey performed, based in inter-
viewers, who eat on their trips in indigenous villages, there are no
greater differences in the nutritional habits of both ethnic groups.

We cannot avoid mentioning the influence that could have in the
higher climacteric symptoms founded in the “Quechuas”, a series
of factors that were present with a highly different prevalence in
this ethnic group compared with the Peruvian “Hispanic-Mestizas”.
There are great differences in weight, schooling, a paid work, num-
ber of children, proportion in post menopause, use of TH, cigarette
smoking, prevalence of diabetes and hypertension. All this factors,
interacting between them, will also modulate climacteric symp-
toms [3]. Nevertheless, this study shows that the “Quechua” ethnic
group, after adjusting for confounding factors, more than doubled
the risk of having severe climacteric symptoms that deteriorate
their quality of life.

6. Conclusion

We could conclude saying, than the “Quechuas” women
present severer climacteric symptoms than the Peruvian “Hispanic-
Mestizas” that live at similar altitude. This could suggest that
ethnic’s factors, perhaps gene polymorphism linked to estrogenic

activity, could be the cause of this difference. The wide geographic
distribution of the “Quechuas” in South America could be one of the
factors that explain the greater symptoms present in climacteric
women in this subcontinent.
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