O N L I N E

L E T T E R S

OBSERVATIONS
The Effect of the
Menstrual Cycle on
Glucose Control in
Women With Type 1
Diabetes Evaluated
Using a Continuous
Glucose Monitoring
System

e70

DIABETES CARE, VOLUME 36, MAY 2013

DENISE S. BARATA, MD1
LUÍS F. ADAN, PHD 2
EDUARDO M. NETTO, PHD 3
ANA CLAUDIA RAMALHO, PHD4
From the 1Department of Gynecology, Obstetrics
and Human Reproduction, Federal University of
Bahia School of Medicine, Salvador, Bahia, Brazil;
the 2Department of Pediatrics, Federal University

of Bahia School of Medicine, Salvador, Bahia,
Brazil; the 3Infectious Diseases Unit, Professor
Edgard Santos Teaching Hospital, Federal University of Bahia, Salvador, Bahia, Brazil; and the
4
Department of Internal Medicine and Diagnostic
Support, Federal University of Bahia School of
Medicine, Salvador, Bahia, Brazil.
Corresponding author: Ana Claudia Ramalho,
anaclaudia@emtd.com.br.
DOI: 10.2337/dc12-2248
© 2013 by the American Diabetes Association.
Readers may use this article as long as the work is
properly cited, the use is educational and not for
proﬁt, and the work is not altered. See http://
creativecommons.org/licenses/by-nc-nd/3.0/ for
details.

Acknowledgments—No potential conﬂicts of
interest relevant to this article were reported.
D.S.B. and E.M.N. collected and analyzed
the data. L.F.A. and A.C.R. deﬁned the
research theme and methods. D.S.B., L.F.A.,
and A.C.R. interpreted the results and wrote the
manuscript. All authors read and approved
the ﬁnal manuscript. A.C.R. is the guarantor
of this work and, as such, had full access to all
the data in the study and takes responsibility
for the integrity of the data and the accuracy
of the data analysis.
c c c c c c c c c c c c c c c c c c c c c c c c

References
1. Geffken GR, Zelikovsky N, Clark-Rudman
JE, Silverstein JH, Drobes D. Poor metabolic control during menstruation and
sexual abuse issues in an adolescent with
diabetes. Br J Med Psychol 2000;73:561–
565
2. Lunt H, Brown LJ. Self-reported changes in
capillary glucose and insulin requirements
during the menstrual cycle. Diabet Med
1996;13:525–530
3. Trout KK, Rickels MR, Schutta MH, et al.
Menstrual cycle effects on insulin sensitivity in women with type 1 diabetes: a pilot
study. Diabetes Technol Ther 2007;9:176–
182
4. Goldner WS, Kraus VL, Sivitz WI, Hunter
SK, Dillon JS. Cyclic changes in glycemia
assessed by continuous glucose monitoring system during multiple complete
menstrual cycles in women with type 1 diabetes. Diabetes Technol Ther 2004;6:
473–480
5. Cawood EH, Bancroft J, Steel JM. Perimenstrual symptoms in women with diabetes mellitus and the relationship to
diabetic control. Diabet Med 1993;10:
444–448

care.diabetesjournals.org

Downloaded from http://diabetesjournals.org/care/article-pdf/36/5/e70/614851/e70.pdf by guest on 14 August 2022

I

nformation on the factors that affect
glycemia is pivotal in the treatment of
diabetes, including insulin sensitivity
in different physiological processes (1–
4). The current study evaluated the effect
of the menstrual cycle on glucose control in six patients with type 1 diabetes,
with a median age 23 years and regular
menstrual cycles, not in use of hormonal
contraception, not pregnant or breastfeeding, with normal thyroid function,
and recent glycated hemoglobin ,8%
(median 7.4%); four patients were normal weight and two overweight. They
were evaluated using a continuous glucose monitoring system over 72 h in the
follicular (4th–8th days) and in the luteal
phase (18th–22nd days). Reference values were hyperglycemia .180 mg/dL,
hypoglycemia ,70 mg/dL, postprandial
hyperglycemia .180 mg/dL (#2 h after a
meal), and nocturnal hypoglycemia ,70
mg/dL. Hormone levels were measured
and ultrasonography was performed to
identify ovulatory patterns. One patient
used an insulin infusion pump, and the
others used multiple insulin doses. All
the patients counted carbohydrates and
corrected their glucose levels whenever
necessary. Glucose control ranged
from a minimum of 556 to a maximum
of 1,146 measurements. Analysis of the
percentage of time in which the patient
was normoglycemic, hypoglycemic, or
hyperglycemic showed that normoglycemia was similar in both phases. Blood
glucose level variation in each individual
patient showed a reduction in the percentage of hypoglycemia (10.7 vs.

15.8%) and an increase in hyperglycemia
(28.5 vs. 22.8%) in the luteal compared
with the follicular phase. The number of
nocturnal hypoglycemic episodes was
similar, with a total duration of 21.9 h
in the follicular and 22.8 h in the luteal
phase. Median glucose levels after breakfast tended to be higher in the luteal
phase (199.3 vs. 163.6 mg/dL). As well,
in ﬁve patients, the minimum glucose
level after breakfast was higher in the luteal phase (P , 0.046). The median glucose level for the group in the second
phase was higher after lunch (150.3 vs.
110.8 mg/dL, P , 0.046) and tended to
be higher (178.6 vs. 139.6 mg/dL) before
dinner. Analysis of the median glucose
levels throughout the day revealed higher
glucose levels in the second phase of the
cycle at fasting, after breakfast, after
lunch, and before dinner. Ovulation occurred on the 14th or 15th days of the
cycle in four patients; in the remaining
two, ovulation occurred on the 20th
day. An increase compatible with the
ovulatory cycle was found in mean estradiol levels (126.5 vs. 38.5 mg/mL; P 5
0.028) and in mean progesterone levels
(7.5 vs. 0.5 pg/mL; P 5 0.028) in the
luteal phase compared with the follicular
phase.
These results are in agreement with
the ﬁndings of Goldner et al. (4), who also
used continuous glucose monitoring systems to evaluate glucose levels and reported an increase in the frequency of
hyperglycemia during the luteal phase.
Glucose control seems to differ in the follicular and luteal phases, probably due
to a hormonal effect or additionally to
the presence of premenstrual symptoms
or premenstrual syndrome (5), indicating
that in women with type 1 diabetes the
two phases of the menstrual cycle should
be taken into consideration when planning insulin therapy.

