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Abstract

Objective: To evaluate if there is a relation between age
groups, menarche, menstrual cycles and previous preg-
nancies with the success of weight loss in obese patients
at a nutrition clinic.

Methods: A clinical intervention study was conduc-
ted among overweight and obese patients who consul-
ted a nutrition clinic in Barranquilla (Colombia) for the
purpose of nutritional assessment. They were subject to
a personalized weekly follow-up consultation over the
course of 16 weeks in which food consumption patterns,
anthropometric measures, body image and self-percep-
tion were registered.

Results: A total of 135 patients were evaluated. 41
(30,4 %) of whom did not complete the study. 69,6 % pa-
tients did lose weight and 83,7% did lose waist. These
losses are lower in older ages (95,5% at <18y vs. 56,4%
in = 45y, p=0,0085), not varying between overweight
and obesity. There are significant losses in the final BMI
(2,2(1,5SD) kg/m? in <18years group vs. 1,1(0,7SD) kg/
m? in >45years group; p=0,009), weight loss percentage
(7,3(4,3SD) % vs. 3,8(2,1SD) %, p=0,013), waist loss per-
centage (8,8(4,1SD) % vs. 5,8(2.5SD) %, p=0,005) and hip
loss percentage (5,4(3,8SD) % vs. 3,5(2,6SD) %, p=0,040).
Age influence is confirmed by multivariate analysis with
no considerable differences observed in relation to me-
narche, menstrual cycle regularity and previous preg-
nancy in success distribution. Influence of initial BMI is
25% among obese women, with an OR=3,9 (1,2 to 12,8,
95% CI) (p=0,026).

Conclusion: Based on these results, age groups and
initial BMI are regarded as influential factors in the suc-
cessful outcome of treatment in overweight and obese
patients.
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GRUPOS DE EDAD, MENARQUIA
Y REGULARIDAD DE LOS CICLOS
MENSTRUALES COMO PREDICTORES
DE EFICACIA EN EL TRATAMIENTO
DE SOBREPESO

Resumen

Objetivo: Evaluar si existe una relacion entre los gru-
pos de edad, la menarquia, ciclos menstruales y embara-
zos previos con el éxito en la pérdida de peso en pacientes
obesos en una clinica de nutricion.

Métodos: Se ha llevado a cabo un estudio entre pacien-
tes con sobrepeso y obesidad que acudieron a una clinica
de nutricion en la ciudad de Barranquilla (Colombia)
con el fin de recibir un tratamiento nutricional. A todos
los pacientes se les realizé un tratamiento nutricional
semanal personalizado por 16 semanas continuas en los
que se registraron los patrones de consumo de alimen-
tos, medidas antropométricas, la imagen corporal y la
auto-percepcion.

Resultados: Se evaluaron un total de 135 pacientes. 41
(30,4 %) de los cuales no completaron el estudio. 69,6 % per-
dieron peso y 83,7 % perdieron cintura. Estas pérdidas son
menores en edades mas avanzadas (95,5% <18a vs 56,4 %
en =45a, p=0,0085), no existiendo variacién entre el sobre-
peso y la obesidad. Hay pérdidas significativas en el IMC
final (2,2(1,5DS)kg/m? en el grupo <18 afios vs 1,1(0,7DS)
kg/m? en el grupo >45 aiios, p=0,009), en el porcentaje de
pérdida de peso (7,3%(4,3DS) vs 3,8% (2,1DS), p=0,013),
en el porcentaje de pérdida de cintura (8,8%(4,1DS) vs
5,8%(2,5DS), p=0,005) y en el porcentaje de pérdida de ca-
dera (5,4% (3,8DS) vs 3,5%(2,6DS), p=0,040). La Influen-
cia de la edad es confirmada por el analisis multivariante,
no apreciindose diferencias considerables en relacion con
la menarquia, la regularidad del ciclo menstrual y emba-
razo previos en la distribucién de éxito. La influencia del
IMC inicial es 25% entre las mujeres obesas, con un de
OR=3,9 (1,2 a 12,8, IC del 95%) (p=0,026).

Conclusion: Basados en los resultados, los grupos de
edad y el IMC inicial son considerados como factores
influyentes en el éxito del tratamiento en pacientes con
sobrepeso y obesidad.

(Nutr Hosp. 2015;31:637-641)
DOI:10.3305/nh.2015.31.2.7501

Palabras clave: Obesidad. Menarquia. Ciclos menstrua-
les. Embarazo. Tratamiento.
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Introduction

Overweight and obesity are a growing threat to the
population health in a growing number of countries'.
Obesity prevalence increases with age®*; and has also
experienced an alarming global level increase, there-
fore, we can say that we are in the middle of a world-
wide obesity epidemic*. Also increases the risk of mor-
tality in circulatory, respiratory disease and cancer, so
it is essential to do a prime diagnose’. Excess cardio-
vascular and musculoskeletal diseases related to body
mass index (BMI) calculation are a good predictor of
work disability in an early age®. As the population of
a country’ becomes obese, a higher total annual health
expenditure proportion is spent on obesity and it’s re-
lated diseases®.

Menstrual cycle is the preparation of a woman’s
body for a possible pregnancy; it occurs monthly
during the woman’s reproductive years (from puberty
to menopause) and usually lasts about 25 to 32 days®,
out of this range may be considered as irregular cy-
cles; however, women’s menstrual cycles vary in their
length and amount of bleeding, according to the wom-
an’s age, weight, diet, amount of physical activity, lev-
el of stress and genetics®. Menarche at an early age has
a direct association with obesity and breast cancer'’;
also, obesity increases the risk of endometrial cancer
in women after menopause'' and may increase the in-
cidence of asthma'?2. Women who are obese are more
likely to experience infertility'* in addition to being
excluded from a fertilization program'¥; studies claim
that women between 17 and 24 who were obese are
less likely to have 1 or 2 children at age 47". Obesity
affects somehow the female gynaecological parame-
ters causing menstrual disorders'®, weight reducing
diet resulted in a decrease in LH levels, a reduction of
LH / FSH and FSH ratio favouring folliculogenesis'”.
There is evidence of an interaction between obesity
and age at menarche, which implies that the protective
effect of late menarche may not apply to women who
are overweight or late menarche may be harmful in in
obese women'®,

The probability that a child will be obese in adult-
hood significantly increases if their parents are obese',
are obese in childhood or early puberty?, fully linked
to the age at menarche among girls.

Weight loss and weight maintenance are common
concerns for men and women, most people trying to
lose weight as a common strategy used to consume
less fat, but fewer calories, which indicates they are
not using the recommended combination of hypoca-
loric diet associating physical activity?!?2,

Objetctive

The objective of this work is to evaluate if there is
a relation between age groups, menarche, menstrual
cycles and previous pregnancies with the success of

weight loss in obese women at a nutrition clinic that
must be considered when developing prevention pro-
grams.

Material and methods

Subjects. A clinical intervention study was conduct-
ed among overweight and obese patients who consult-
ed a nutrition clinic in Barranquilla (Colombia) for the
purpose of nutritional assessment. They were subject
to a personalized weekly follow-up consultation over
the course of 16 weeks in which food consumption
patterns, body image and self-perception were regis-
tered. The inclusion criteria were voluntary assistance,
patient desire to improve their aesthetic image, exclud-
ing males those with chronic diseases such as kidney
failure, diabetes, etc. because patients came for aes-
thetic reasons. This paper has not considered patients
who made a diet to lose weight in the last month or be-
fore, as this aspect to analyse the resistance/adherence
to current treatment is not necessary. Alcohol and to-
bacco consumption have no impact on current results.
Sample was stratified by age and gynaecological-ob-
stetric record. 233 women were interviewed and 135
continued the study according WHO? classification.
Participation age ranged between 12 and 80 years.

The study was conducted according to Helsinki
rules obtaining all patients informed consent.

Methods. The clinical intervention study used data
of patients who consulted a nutrition medical centre
in Barranquilla (Colombia) for nutritional assessment
and to improve their physical appearance for aesthetic
reasons, which underwent a low-calorie personalized
diet nutritional health program by food consumption
patterns, anthropometric measures, body image and
self-perception over the course of 16 consecutive
weeks. The sample was formed by patients from 12 to
80 years of age collected over a 3-year period.

The study included an initial complete medical re-
cord (date accessed, date of birth, personal identifi-
cation data, socioeconomic status, educational level,
marital status and personal medical history, toxic prec-
edents, etc., gynaecology-obstetrics record: menarche
age, regular and irregular menstrual cycles, and pre-
vious pregnancies) and a weekly medical-nutritional
assessment® (age, height and weight, waist and hip
perimeter, and one photography).

Initial and final BMI was calculated from data. Pa-
tients were classified according to initial BMI accord-
ing to WHO? cut-off criteria. Weight loss percentage
was calculated from the initial weight, classifying
patients into dropout or failure if no weight loss oc-
curred, success grade 1 (<5% weight loss) and success
grade 2 (= 5% weight loss), waist and hip percentages
loss were also calculated.

Guided by previous studies??® three groups were
classified according to menarche age: before 12 years,
between 12 and 14 years and from 15 years, as well as
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Table I
Dropout, failures and success treatment distribution in women, grouped by age, overweight or obesity (n=135)

Age group Overweight Obesity Total
(years) Dropout [fail Success Dropout [fail Success Dropout/fail Success
<18 1(6,2%) 15 (93,8%) 0 (0%) 6 (100%) 1 (4,5%) 21 (95,5%)
18-29 6 (25,0%) 18 (75,0%) 0 (0%) 7 (100%) 6 (19,4%) 25 (80,6%)
30-44 11 (36,7%) 19 (63,3%) 6 (46,2%) 7 (53,8%) 17 (39,5%) 26 (60,5%)
=45 10 (52,6%) 9 (47,4%) 7 (35,0%) 13 (65,0%) 17 (43,6%) 22 (56,4%)
Total 28 (31,5%) 61 (68,5%) 13 (28,3%) 33 (71,7%) 41 (30,4%) 94 (69,6%)

Failures / successes in relation to nutrition level is not significant (> Test).
Failures / successes in relation to the age p=0,0085 (> Test).

menstrual cycles in two groups: regular and irregular,
and previous pregnancy or not. Age has been grouped
into <18 years old, between 18-29, between 30-44 and
= 45 years.

Data were treated using IBM SPSS Statistics version
22.0 software, checking the normality and compara-
tive nonparametric statistics on data that not showed a
normal distribution. The multivariate linear correlation
was performed to the dependent variable percentage
of weight loss and waist loss regarded to menarche
group, regular menstrual cycles and BMI baseline.
Distributions were analysed using the Chi square test
with Epidat version 3.1 software. A significance level
of p <0,05 is considered.

Results

A total of 135 patients were evaluated. 13 (9,6%) of
whom did not complete the study. 122 (90,4%) women
followed the treatment of whom 94 (69,6%) were suc-
cessful and 28 (20,7%) failed.

In regards of nutritional status (Table I), 61 (68,5%)
overweight and 33 (71,7%) obese women are success-
ful to lose weight. According to age groups, there is a
95,5% success rate in the <18 years group compared
to a 56,4% success rate in the = 45 years group (Chi
square test p = 0,0085).

Table I

Table II shows age-grouped women who succeed-
ed losing weight according to initial BMI, weight
loss percentage, waist circumference and hip circum-
ference. There is a greater final BMI loss and higher
weight percentage loss, waist loss and hip loss in <18
years women, also differences between age groups that
are statistically significant according to Kruskal-Wal-
lis test (p=0,009 (BMI loss), p=0,013 (weight loss),
p=0,005 (waist percentage loss) and p=0,040 (hip per-
centage loss)).

To corroborate age influence and possible influences
of other inherent factors a success or failure multino-
mial logistic regression analysis study was performed
in Table III, showing that menarche, regularity of men-
strual cycles and previous pregnancy are not predic-
tors factors for failure or success in the weight loss
treatment. Also there is less success chance in weight
loss (grades 1 and 2) according age increasing, with a
success grade 1 OR of 0,5 (95%CI: 0,3-0,9; p=0,020)
and a success grade 2 OR of 0,2 (95%CI: 0,1-0,5,
p=0,000). There is a waist loss OR of 0,5(95%CI: 0,3-
1,0) for success grade 1 and an OR of 0,4 (95%CI:
0,2-0,8, p=0,007) for success 2 grade, showing a low-
er success lower probability according age increasing.

Only an influence of initial BMI was observed in
the highest probability of success grade 2 in women
classified as obese, with an OR of 3,9(95%CI 1,2 to
12,8, p=0,026).

I

BMI and initial weight loss percentage, waist circumference and hip circumference in regards to the age group of women

following a successful t

reatment (n= 94)

A?;ei};’i')ltp Age(SD) Initial BMI BMI loss Weight loss%  Waist loss% Hip loss%
<18 21 15,2(1,6) 29,7(4,7) 2,2(1,5) 7,3(4,3) 8,8(4,1) 5,4(3.,8)
18-29 25 236(42) 29,0(4,2) 1.2(1,0) 3,9(3,5) 5,7(3.0) 3,8(2,6)
30-44 26 38,5(4,4) 29,0(2,6) 1,1(1,0) 3,8(3,1) 5,0(3,5) 2,8(2,5)
>45 22 50,3(8,5) 29.9(2,5) 1,1(0,7) 3,8(2,1) 5,8(2,5) 3,5(2,6)
Kruskal-Wallis p 0,000 ns 0,009 0,013 0,005 0,040
Age group, menarche and regularity Nutr Hosp. 2015;31(2):637-641 639
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Table I1I
Multinomial logistic regression analysis of the failure
and success degree in the overweight treatment,
as weight loss or waist loss, by age group, menarche,
menstruation cycles, previous pregnancy and BMI
groups. (OR, 95%CI)

Weight loss Failure (n=41) vs. Sig. OR (95% CI)

Success 1 <5% weight loss

(n=64)
Age group 0,020 0,5 (0,3-0,9)
Menarche 0,221 0,7(0,3-1,3)
Regular menstruation 0,129  1,9(0,8-4,2)
Previous pregnancy 0,108 2,2(0,8-5,6)
BMI groups 0,620 1,3(0,5-3,2)

Success 2 =5% weight loss

(n=30)
Age group 0,000 0,2(0,1-0,5)
Menarche 0,908 1,1(04-2,5)
Regular menstruation 0,115  0,4(0,1-1,3)
Previous pregnancy 0,507 0,7(0,2-2,2)
BMI groups 0,026 3,9(1,2-12,8)

Waist loss (n=22) vs. Sig. OR (95% CI)

Success 1 <5% waist loss

(n=53)
Age group 0,042 0,5 (0,3-1,0)
Menarche 0,891 1,1(0,5-2,4)
Regular menstruation 0,786  0,9(0,3-2,3)
Previous pregnancy 0,126  2,4(0,8-7,7)
BMI groups 0,677 1,3(0,4-4,1)

Success 2 =5% waist loss

(n=60)
Age group 0,007 0,4(0,2-0,8)
Menarche 0,553  1,3(0,6-2,9)
Regular menstruation 0,584  1,3(0,5-3,4)
Previous pregnancy 0,884 0,9(0,3-2,8)
BMI groups 0,076  2,9(0,9-9,3)

Discussion

The present study has used a non-invasive clinical
approach and has searched if four factors can be de-
terminants in the success of a treatment for obesity in
a Caribbean population. Patients who completed treat-
ment and therefore have lost weight in 16 weeks are
69,6% of the total that looked at first despite the great
difficulties that arise in the overweight and obesity
treatment. Moreover, the treatment must be performed
moderately and continuously in order to avoid drop-
out and initial weight recovery. Patients were satisfied
with their new body image comparing previous and
post-treatment photographs.

A dietary control has been combined with a continu-
ous and weekly monitoring customized to the patient”s
tastes, socioeconomic conditions, etc., in addition to
promoting the same idea about the positive achieve-
ments with their body image. Food patterns and ad-
vice provided by promoting local fruits and vegetables
have been pursued, not generating long period rejec-
tion so achievements remain in time*’.

Final anthropometric outcomes, both in BMI,
weight, waist and hip percentage loss shows an en-
couraging response to treatment, with weight loss
percentages similar to losses reported by a review of
several studies®. It therefore shows that the weekly
monitoring of these patients is more effective in short-
term treatments than others more deferred.

In the present study, adherence and treatment suc-
cess are high, with a low dropout rate maybe, because
the initial attendance is voluntary and for aesthetic
reasons without a clinical condition similar to other
studies®.

Late menarche in women has a protective effect
which is not in the overweight or obese?®, although the
results presented, success in the treatment of overwei-
ght or obesity is higher among young women, it is
important to establish a treatment for obesity in wo-
men regardless of age at menarche, as this, according
to these results, it is no cause for treatment failure.
Irregular menstruation or previous pregnancy did not
affect the treatment success.

Body image concept varies throughout life, de-
pending on the social influences and life situations
that affect behaviour®. Dissatisfaction with physical
appearance related to body weight is higher in women
than in men, but in addition, adolescence is a crucial
time in accordance with their own body image. This
may be a cause to support the <18 years group fact
shown in this study.

Some authors find no relationship between dissatis-
faction with body appearance and body mass index in
obese and overweight women?2.

Conclusion

From the study we could suggest that in regards
to the correct design of a 16 weeks follow up weight
loss program directed to obesity among women in
northern Colombia, the program should be focused
so that, the sooner the overweight problem is addres-
sed, greater success guarantees, being the right time
before during adolescence (<18 years), increasing its
appeal in older women because dropouts and failu-
res increase with age. And finally, waist circumfe-
rence loss is a parameter to consider as an element
of patient motivation without taking into account
menarche, menstrual cycles and previous pregnan-
cies which are not proven to be influential factors
in the successful outcome in overweight and obese
patients.

640 Nutr Hosp. 2015;31(2):637-641

Isaac Kuzmar et al.



References 18. Hsieh CC, Trichopooulos D, Katsouyanni K, Yuasa S. Age at
menarche, age at menopause, height and obesity as risk factors
for breast cancer: Associations and interactions in an interna-

1. World Health Organization. Obesity: preventing and manag- tional case-control study. Int J Cancer 1990; 46(5): 796-800.
ing the global epidemic. Geneva: World Health Organization 19. Mo-han J, Yang Y, Xiao-fan G, Ying-xian S. Association be-
2000: 16-31. tween child and adolescent obesity and parental weight status:

2. Power C, Lake JK, Cole TJ. Body mass index and height from A cross-sectional study from rural north China. J Int Med Res
childhood to adulthood in the 1958 British born cohort. Am J 2013; 41(4): 1326-1332.

Clin Nutr 1997;,66:1094-1101. 20. Kaplowitz PB, Slora E, Wasserman RC, Pedlow S, Her-

3. Serdula MK, Ivery D, Coates RJ, Freedman DS, Williamson man-Giddens M. Earlier Onset of Puberty in Girls: Relation to
DF, Byers T. Do obese children become obese adults? A review Increased Body Mass Index and Race. Pediatrics 2001; 108(2)
of the literature. Prev Med 1993;22:167-177. 347-353.

4. Gesta S,Yu-Hua T and Ronald Kahn C. Developmental Ori- 21. Centers for Disease Control and Prevention. Report of the
gin of Fat: Tracking Obesity to Its Source. Cell 2007; 131 (2): National Center for Chronic Disease Prevention and Health
242-256. Promotion. Physical Activity and Good Nutrition: Essential

5. Garrow J. Importance of obesity. BMJ 1991;303:704-706. Elements for Good Health. At-aglance 2010. Internet: http://

6. Rissanen A, Heliovaara M, Knekt P, Reunanen A, Aromaa A, www.cdc.gov/ncedphp/dnpa. (accessed dec 2013) 9-21
Maatela J. Risk of disability and mortality due to overweight in 22. Serdula M, et al. Prevalence of Attempting Weight Loss and
a Finnish population. BMJ 1990;301:835-847. Strategies for Controlling Weight. JAMA 1999;282(14):1353-

7. Flegal KM. The obesity epidemic in children and adults: 1358.
current evidence and research issues. Med Sci Exerc Sports 23. OMS. Obesidad y sobrepeso. Nota descriptiva n° 311, mayo
1999;31 (Suppl.): S509-S514. 2012.

8. Lehnert T, Sonntag D, Konnopla A, Riedel-Heller S, Koning 24. OMS. El estado fisico: uso e interpretacién de la antropometria.
HH. Economic costs of overweight and obesity. Best Pract Res OMS 1995:308-475
Clinl Endocrinol Metabol 2013; 27:105-115. 25. Herndndez M, Unanue N, Gaete X, Cassorla F, Codner E. Age

9. Mtawali G, Pina M, Angle M, Murphy C. The menstrual cycle of menarche and its relationship with body mass index and so-
and its relation to contraceptive methods. Prime 1997:3-28. cioeconomic status. Rev Méd Chile 2007; 135:1429-1436

10. Aguilar-Cordero MJ, Gonzélez E, Garcia A, Alvarez J, Padilla 26. Frisch R, Gotz-Welbergen A, McArthur J, Albright T, Wits-
C, Guisado R, Rizo-Baeza M. Obesidad y su implicacion en el chi J, Bullen B, et al. Delayed menarche and amenorrhea of
cancer de mama. Nutr Hosp 2011; 26(4) 899-913. college athletes in relation to age of onset of training. JAMA

11. Hu FB. Overweight and Obesity in Women: Health Risks 1981;246(14):1559-1563

and Consequences. J Women’s Health. February 2003, 12(2): 27. Hausman DB, DiGirolamo M, Bartness TJ, Martin RJ. The bi-

163-172. ology of white adipocyte proliferation. Obesity Reviews, 2001;
12. Chen Y, Dales R, Tang M, Krewski D. Obesity May Increase 2:239-254.

the Incidence of Asthma in Women but Not in Men: Longi- 28. Mairquez-Ibafiez, B, Armenddriz-Anguiano L, Bacardi-Gascon

tudinal Observations from the Canadian National Population M, Jiménez-Cruz A. Revisién de ensayos clinicos controlados

Health Surveys. Am J Epidemiol 2002; 155 (3): 191-197. mediante cambios en el comportamiento para el tratamiento de

13. Rogers J, Mitchell G. The Relation of Obesity to Menstrual la obesidad. Nutr Hosp 2008; 23 (1): 1-5.

Disturbances. N Engl J Med 1952; 247:53-55. 29. Ortega RM, Lépez-Sobaler AM, Rodriguez-Rodriguez E, Ber-

14. Brannian JD. Obesity and fertility. S D Med 2011 Jul;64(7):251- mejo LM, Garcia Gonzdlez L, Lopez Plaza B. Respuesta ante

254. un programa de control de peso basado en la aproximacion de
15. Jokela M, Elovainio M, Kivimaki M. Lower fertility associated la dieta al ideal tedrico. Nutr Hosp 2005; XX (6): 393 — 402.

with obesity and underweight: the US National Longitudinal 30. Rodriguez-Rodriguez E, Aparicio A, Lopez-Sobaler AM, Or-

Survey of Youth. Am J Clin Nutr 2008; 88(4): 886-893. tega RM. Percepcion del peso corporal y medidas adoptadas

16. Hartz AJ, Barboriak PN, Wong A, Katayama KP, Rimm AA. para su control en poblacion espafiola. Nutr Hosp 2009; 24 (5):
The association of obesity with infertility and related menstrual 580-587.
abnormalities in women. Int J Obes 1979; 3(1): 57 -73. 31. Calado M, Lameiras M y Rodriguez Y. Influencia de la imagen

17. Biitzow T, Lehtovirta M, Siegberg R, Hovatta O, Koistinen R, corporal y la autoestima en la experiencia sexual de estudiantes
Seppédld M, Apter D. The Decrease in Luteinizing Hormone universitarias sin trastornos alimentarios. Int J Clin Health
Secretion in Response to Weight Reduction Is Inversely Relat- Psychol 2004; 4 (2): 357-370.
ed to the Severity of Insulin Resistance in Overweight Women. 32. Hill AJ and Williams J. Psychological health in a non-clinical
J Clin Endocrino Metabol 2000; 85(9):3271-3275. sample of obese women. Int J Obes 1998; 22 (6): 578-583.

Age group, menarche and regularity Nutr Hosp. 2015;31(2):637-641 641

of menstrual cycles as efficiency predictors
in the treatment of overweight





