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Abstract

Background: Combined oral contraceptives (COCs) have not been shown to have major effects on lipid and carbohydrate
metabolism in normal-weight women. However, we have limited information about the effects on women at high risk for cardio-
vascular disease and diabetes due to being overweight and obese.
Objectives: To evaluate the effects of second and third generation contraceptive pills on lipid and carbohydrate metabolism in
overweight and obese women.
Patients andMethods: This triple-blind controlled trial was performed on 137 healthy women aged 18 - 40 years with a body mass
index of 25-34.9 (kg/m2) who were referred to health centers in Tabriz, Iran from 2014 to 2015. The women were randomly divided
into groups who were to take 30 mcg ethinyl estradiol/150 mcg levonorgestrel (EE/LGN) (n = 69) or 30 mcg ethinyl estradiol/150 mcg
desogestrel (EE/DSG) (n = 68) with an allocation ratio of 1: 1 for three cycles. As primary outcomes, high-density lipoprotein choles-
terol (HDL-C), low-density lipoprotein cholesterol (LDL-C), and fasting plasma glucose (FPG) were assessed; total cholesterol (TC),
triglycerides (TG), and 2-hour plasma glucose in the 75-g oral glucose tolerance test (2-hour 75-g OGTT) were assessed as secondary
outcomes.
Results: The differences in lipid and carbohydrate parameters were not significant between the two groups, except for HDL-C (Ad-
justed MD (CI95%) = 7.00 (2.98 to 11.02)). HDL-C decreased with EE/LGN (P = 0.016) and increased with EE/DSG (P = 0.004). LDL-C and TC
increased in both groups, whereas TG increased only with EE/DSG (P < 0.05). Compared with the baseline, FPG levels did not differ
significantly in both groups, but EE/DSG increased 2-hour 75-g OGTT (P = 0.010).
Conclusions: We observed no significant differences between the two groups in lipid and carbohydrate metabolism, except for HDL-
C. Considering the importance of overweight and obese women’s health, studies with longer follow-up periods are recommended
in this respect.
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1. Background

Since the introduction of the first combined oral con-
traceptives (COCs) in the 1960s (1), extensive research has
been conducted on the non-contraceptive effects of these
pills, including their effects on lipid and carbohydrate
metabolism (2-4). The effects of COCs on lipid and carbohy-
drate metabolism depend on the dose of estrogen and pro-
gestin and the androgenicity of progestin (5, 6). Old COCs
contained high amount of hormones (high-dose pills)
and caused adverse changes in lipid and carbohydrate
metabolism (7), while low-dose COCs have little effect in
changing lipid (5) and carbohydrate (8) metabolism. Estro-
gen positively changes the lipid metabolism, including in-

creasing the high-density lipoprotein cholesterol (HDL-C)
levels and decreasing the low-density lipoprotein choles-
terol levels (LDL-C) (9). Depending on their type and an-
drogenic levels, progestins counteract these changes (6).
Second generation progestins, including levonorgestrel
(LNG), have androgenic properties, decreasing HDL-C and
increasing LDL-C, while third generation progestins, in-
cluding desogestrel (DSG), have fewer androgenic prop-
erties, increasing HDL-C and decreasing LDL-C (6, 7). Sec-
ond generation progestins in combination with 30 mcg or
more of ethinyl estradiol (EE) cause subclinical abnormal-
ities in carbohydrate metabolism by reducing peripheral
insulin receptors (10). Third generation progestins, how-
ever, have negligible effects on carbohydrate metabolism
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(10, 11). Lipid metabolism disorders and glucose intoler-
ance are risk factors for cardiovascular disease (CVD) and
diabetes (12).

According to the world health organization, the preva-
lence of overweightness and obesity is increasing world-
wide (13). Due to increased dyslipidemia (14) and glucose
intolerance (15, 16), overweightness and obesity are risk
factors for CVD and diabetes. As reported in the last pub-
lished review in the Cochrane database, most studies have
not included overweight and obese women, so informa-
tion about these women who use COCs and are more prone
to diabetes and CVD is insufficient (8).

2. Objectives

The aim of this study was to compare the effects of com-
monly used second (30 mcg EE/150 mcg LGN) and third
generation (30 mcg EE/150 mcg DSG) COCs on lipid and car-
bohydrate metabolism in overweight and obese women.

3. Patients andMethods

This was a triple-blind clinical trial conducted on 137
women referred to governmental healthcare centers in
Tabriz, Iran during June 2014 to July 2015. After obtaining
approval from the ethics committee of Tabriz University of
Medical Sciences (9317) and registration in the Iranian reg-
istry of clinical trials (IRCT201402266709N15), and by com-
plying with the ethical guidelines of the Helsinki declara-
tion, sampling started from the center with the highest
number of client referrals and continued on to the three
other centers until the desired sample size was obtained.

The inclusion criteria consisted of non-smoking mar-
ried women between 18 and 40 years of age, having regu-
lar and spontaneous menstrual cycles varying from 21 to
35 days, a body mass index (BMI) between 25 - 34.9 (kg/m2),
fasting plasma glucose (FPG) < 126 (mg/dL), 2-hour plasma
glucose in the 75-g oral glucose tolerance test (2-hour 75-
g OGTT) < 200 (mg/dL), LDL-C < 160 (mg/dL) and triglyc-
erides (TG) < 250 (mg/dL), and total cholesterol (TC) < 250
(mg/dL). Exclusion criteria included the existence of abso-
lute and relative contraindications for COCs (17), use of hor-
monal contraception methods in the past three months,
taking lipid-lowering drugs, and having thyroid and renal
diseases.

Before recruitment, the inclusion and exclusion crite-
ria checklist and a demographic-anthropometric-obstetric
questionnaire were completed after explanation of the
objectives and study method. The validity of the forms
was confirmed by ten faculty members, and the test-retest
method was used to confirm their reliability (r = 0.96).

After obtaining informed written consent, partici-
pants were randomly allocated into two groups receiving
either second generation contraceptive pills containing
30 mcg EE/150 mcg LGN or third generation contraceptive
pills containing 30 mcg EE/150 mcg DSG (Ovocept LD® and
Marolin®, respectively, Aburaihan pharmaceutical com-
pany, Tehran, Iran).

Allocation sequence was determined by a computer-
generated randomization scheme with block sizes of four
and six, and an allocation ratio of 1: 1. Participants were
stratified by BMI class. Each participant was given an
opaque sealed envelope of the same size and shape as the
others containing three packages of 21 LD or Marolin pills.
Envelopes were numbered consecutively from one to 46
for women with class I obesity and from 47 to 137 for over-
weight women. Pills were of the same color, size, and ap-
pearance and were produced by Aburaihan pharmaceuti-
cal company. Generation of the allocation sequence and
preparation of the envelopes was done by an individual
not involved in the study.

Pills were consumed from the first day of menstruation
to day 21 for three cycles with seven-day pill-free intervals
between cycles. Participants were instructed to take one
tablet daily at the same time, ideally at bed time. Partic-
ipants, the researcher, and the analyzer were unaware of
the assignments of participants to each of the groups.

3.1. Assessment of Blood Pressure and Anthropometric Indices

Blood pressure (BP) and BMI were measured before and
three months after intervention. After 10 minutes of rest,
BP values were measured on the right arm with patients
in the sitting position using a Mercury sphygmomanome-
ter (Microlife, Switzerland) with an accuracy of 5 mmHg;
BP was measured twice with at least a 30-second interval,
and the average value was reported. Weights and heights
were measured using a scale-stadiometer (Seca, Germany)
with accuracies of 0.1 kg and 0.1 cm, respectively. During
the measurements, participants had light clothing and no
shoes on. BMI was calculated as weight in kilograms di-
vided by the square of their height in meters.

3.2. Blood Samples and Biochemical Evaluation

Before and three months after intervention, venous
blood samples were obtained from the brachial area in two
stages and in two different test tubes: 1.5 mL blood after
12 hours of fasting for HDL-C, LDL-C, TC, TG, and FPG tests,
and 2.2 hours after taking 75 g dry glucose mixed with 300
mL of water in 2 mL blood for OGTT. At each stage, blood
samples were kept at room temperature for 10 - 15 minutes
to clot. Blood serums were then isolated at room tempera-
ture through centrifuging at 3500 rpm for 10 minutes (Be-
hdad Universal Centrifuges, Tehran, Iran) and transferred
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to microtubes (1.5 mL). Each day, serum samples were trans-
ferred in ice to the laboratory of the pharmaceutical re-
search center of Tabriz University of Medical Sciences for
testing.

Levels of HDL-C, TC, TG, FPG, and 2-hour 75-g OGTT were
measured using Pars-Azmun kits (Pars Azmun Co, Tehran,
Iran) and using the enzymatic method with an autoana-
lyzer (Alcyon 300, USA Abbott model). Serum LDL-C lev-
els were calculated using the William Friedewald formula
(18). A Tru Cal HDL/LDL calibrator was used for HDL-C Pars-
Azmone kits, and a Tru Cal U (Multi Calibrator) calibrator
for TC, TG, and FPG Pars-Azmone kits.

3.3. Outcomes

The primary outcome variables included mean levels
of HDL-C, LDL-C, and FPG, and the secondary outcome vari-
ables included mean levels of TC, TG, and 2-hour 75-g OGTT
in the LNG or DSG groups of overweight and obese women
three months after intervention.

3.4. Sample Size and Analysis

Because of the lack of Persian studies in various
databases in Iran about the serum levels of FPG, HDL-C, and
LDL-C in overweight and obese women who take second or
third generation oral contraceptives, the sample size was
determined using results from a pilot study on 20 over-
weight and 10 obese women. Serum levels of FPG, HDL-C,
and LDL-C were measured before the intervention.

Sample size was calculated using G-Power (G-Power
Version 3.1.2, Germany). With two-sided α-0.05, β-0.5, m1
= 76.73 (mean FPG serum level before intervention), m2 =
65.22 (mean FPG serum level after intervention assuming
a 15% decrease), and sd1 = sd2 = 7.27, the sample size re-
quired was 11 for each group, and by considering m1 = 45.12
(mean HDL-C serum level before intervention), m2 = 51.75
(mean HDL-C serum level after intervention assuming a
15% increase) and sd1 = sd2 = 9.47, the sample size was 55
women for each group. With two-sided α-0.05, β-0.20, m1
= 98.12 (mean LDL-C serum level before intervention), m2
= 83.40 (mean LDL-C serum level after intervention assum-
ing 15% decrease), and sd1 = sd2 = 27.3, the sample size was
54 women for each group. Finally, to account for 25% prob-
ability of study drop out, the sample size was calculated to
be a total of 137 women.

Statistical analyses were performed using SPSS 13 (SPSS
Inc., Chicago, IL, USA). P < 0.05 was considered signifi-
cant. Data are presented as mean (standard deviation,
SD) or median (interquartile range) and frequency (per-
cent) for quantitative and qualitative variables, respec-
tively. The Kolmogorov-Smirnov test, skewness, and kur-
tosis were used to assess the normality of the data’s distri-
bution. A chi-square test, a trend chi-square test, an exact

chi-square test, and Fisher’s exact test were used to com-
pare the qualitative variables between the two groups. A
T-test and a paired t-test were used to compare quantita-
tive variables between and within groups, respectively. In
the case of abnormal data, the Mann-Whitney test and the
Wilcoxon signed-rank test were used to compare quantita-
tive variables between and within the groups, respectively.
Analysis of covariance (ANCOVA) was used to compare the
clinical and paraclinical characteristics between the two
groups at three months after intervention, with control for
baseline values and adjusting for BMI.

4. Results

Of the 661 women who were assessed for eligibility, 385
women did not meet the eligibility criteria, and 139 de-
clined to participate in the study. Finally, 137 women par-
ticipated, out of whom 69 and 68 women were randomized
into the LNG and DSG groups, respectively. Thirteen partic-
ipants in the LNG group and 12 in the DSG group discontin-
ued intervention. Finally, 56 participants were evaluated in
each group (Figure 1). Both groups were similar in terms of
socio-demographic characteristics (Table 1).

4.1. Body Mass Index and Blood Pressure

At baseline, no significant difference was observed in
BMI and systolic and diastolic BP between the two groups
(Table 2). Compared with the baseline, no statistically sig-
nificant difference was observed in BMI and diastolic BP in
both groups, and in systolic BP in the LNG group. How-
ever, systolic BP significantly decreased in the DSG group
(P = 0.012). The Mann-Whitney test showed no significant
difference in BMI and systolic and diastolic BP between the
two groups after intervention (Table 3).

4.2. Lipid Metabolism

Before intervention, no statistically significant differ-
ence was found between the two groups in HDL-C, LDL-C,
TC, and TG levels (Table 2). ANCOVA adjusted for baseline
values and BMI showed that HDL-C in the DSG group was
significantly higher than in the LNG group (adjusted MD
(CI95%) = 7.00 (2.98 to 11.02). However, no difference was
observed in mean LDL-C (adjusted MD (CI95%) = -6.83 (-16.5
to 2.92)), TC (Adjusted MD (CI95%) = 2.09 (-8.7 to 12.86)), or
TG (Adjusted MD (CI95%) = 9.9 (-1.06 to 20.86)) (Table 3).

Serum HDL-C levels were significantly reduced in the
LNG group (P = 0.016) and significantly increased in the
DSG group (P = 0.004). The mean LDL-C was significantly
increased in both groups, while the increase was greater
in the LNG group (P = 0.001) than in the DSG group (P =
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Table 1. Demographic Characteristics of the Participants Receiving Second Generation (LD) or Third Generation (Marolin) COCs at Baselinea

Characteristics LD® (n = 69) Marolin® (n = 68) Statistical Indicators

Age, y,mean± SD 28.85 ± 5.01 29.97 ± 6.21 T- test = -1.15, df = 128.49, P = 0.250

Age ofmenarche, y,mean± SD 13 ± 1.65 12.76 ± 2.03 T-test = 0.743, df = 135, P = 0.459

Weight, kg,mean± SD 71.18 ± 7.51 70.36 ± 6.52 T-test = 2.079, df = 135, P = 0.493

Education level x2 for trend = 0.01, df = 1, P = 0.904

Elementary 19 (27.5) 18 (26.5)

Guidance 17 (24.6) 14 (20.6)

High school 29 (42) 35 (51.5)

University 4 (5.8) 1 (1.5)

Job Exact x2 test = 0.645, df = 1, P = 0.759

Housewife 61 (88.4) 59 (86.8)

Work at home 4 (8.7) 2 (8.7)

Work outside the home 1 (2.2) 1 (4.3)

Level of income x2 for trend = 1.39, df = 1, P = 0.237

Insufficient 17 (24.6) 13 (19.1)

Relatively Sufficient 50 (72.5) 50 (73.5)

Sufficient 2 (2.9) 5 (1.5)

Previous pregnancy Fisher’s exact test = 0.32, df = 1, P = 1

Yes 67 (97.1) 67 (98.5)

No 2 (2.9) 1 (1.5)

Children Fisher’s exact test = 1, df = 1, P = 0.619

Yes 66 (95.7) 67 (98.5)

No 3 (4.3) 1 (1.5)

Previous contraceptivemethod Exact x2 test = 2.11, df = 3, P = 0.573

Condom 21 (30.4) 21 (30.9)

Withdrawal 35 (50.7) 38 (55.9)

No method 6 (8.7) 2 (2.9)

IUD 7 (10.1) 7 (10.3)

aValues are expressed as No. (%) unless otherwise indicatd.

0.033). Both the LNG and DSG groups had significantly in-
creased TC levels (P = 0.005 and P = 0.001, respectively).
However, serum TG levels significantly increased only in
the DSG group (P = 0.005) (Table 3).

4.3. Carbohydrate Metabolism

At baseline, no statistically significant differences were
found between the two groups in FPG and 2-hour 75-g
OGTT (Table 2). ANCOVA adjusted for baseline values and
BMI showed no significant difference in FPG (Adjusted MD
(CI95%) = -0.51 (-3.32 to 2.29)) and 2-hour 75-g OGTT (Ad-
justed MD (CI95%) = 1.11 (-4.54 to 6.67)) between the two
groups three months after intervention. In the DSG group,

2-hour 75-g OGTT was significantly increased compared
with the baseline values (P = 0.01) (Table 3).

5. Discussion

In the present study, the effects of second generation
COCs containing 30 mcg EE/150 mcg LNG and third gen-
eration COCs containing 30 mcg EE/150 mcg DSG on lipid
and carbohydrate metabolism in overweight and obese
women were examined over the course of a three-month
period. Both types of COCs were found to have similar
effects on lipid and carbohydrate parameters, except for
HDL-C levels, in overweight and obese women.
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Figure 1. Flowchart of Participants

Besides the contraceptive effects of COCs, their hor-
mone components can cause changes in lipid metabolism

(9). Due to their low androgenic effects and the favorable
changes induced by estrogen, third generation progestins
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Table 2. Clinical and Paraclinical Characteristics of the Participants Receiving Second Generation (LD) or Third Generation (Marolin) COCs Before Intervention

Characteristics LD®Mean (SD)a Marolin®Mean (SD)a Statistical Indicators

BMI, kg/m2 28.5 (2.9) 28.7 (2.78) Tb = -0.4, df = 135, P = 0.638

Systolic BP,mmHg 100 (95 to 105)c 100 (100 to 105)c Zd = -1.31, P = 0.190

Dystolic BP,mmHg 60 (60 to 70)c 65 (60 to70)c Zd = -85, P = 0.393

HDL-C,mg/dL 47.9 (10.71) 45.78 (9.83) Tb= 1.2, df = 135, P=0.230

LDL-C,mg/dL 93.69 (28.25) 99.93 (29.06) Tb = -1.27, df = 135, P = 0.205

TC,mg/dL 158.55 (28.99) 164.88 (31.32) Tb = -1.22, df = 135, P = 0.222

TG,mg/dL 84.33 (37.17) 95.5 (39.29) Tb = -1.70, df = 135, P = 0.090

FPG,mg/dL 78.37 (9.87) 80.38 (10.51) Tb = -1.15, df = 135, P = 0.252

2-hour 75-g OGTT,mg/dL 91.62 (16.15) 85.69 (19.59) Tb = 1.93, df = 135, P = 0.055

aMean (Standard Deviation)
bT-test
cMedian (P25 to P75)
dMann-Whitney U test

increase HDL-C and TG and reduce LDL-C. On the other
hand, second generation progestins with androgenic ac-
tivity and dominant progestin can lead to adverse effects
and make the lipid profile unfavorable (6, 9). Impaired
lipid and lipoprotein metabolism are associated with CVD
(19).

In the present study, although no significant difference
was observed in the lipid metabolism except for HDL-C in
the intergroup comparison, the intragroup comparison
showed significant differences in most lipid parameters
compared with the baseline. In line with previous stud-
ies (20-22), HDL-C levels decreased by about 7% in the LNG
group and increased by about 10% in the DSG group, which
can be due to the androgenic effects of the second genera-
tion COCs compared with the low androgenic effects of the
third generation COCs. In two other studies, similar rises
in HDL-C levels had also been observed in the DSG groups
(10, 23). Levels of HDL-C have been shown to be inversely as-
sociated with CVD (19, 24), so that a low HDL-C level is asso-
ciated with an increased risk of CVD, particularly coronary
heart disease (CHD) (19). In this study, increased LDL-C lev-
els were observed in both groups. The increase was more
pronounced in the LNG group than in the DSG group (14%
vs. 7.7%). Our findings were inconsistent with the results of
the study conducted by Van Rooijen et al. (22), which re-
ported unchanged levels of LDL-C after receiving 30 mcg
EE/150 mcg DSG or 30mcg EE/150 mcg LNG for two cycles
in both groups, and with the study conducted by Foulun
et al. (25), where LDL-C levels in women with BMI < 24
(kg/m2) were increased with the use of triphasic pills of
30, 40, 30 mcg EE/50, 75, 125 mcg LNG, and remained un-
changed in the 20 mcg EE/150 mcg DSG group. Also, in ad-

ditional studies, the serum levels of LDL-C were unchanged
in women with BMI < 25 (kg/m2) after six months of taking
DSG-containing pills (10, 23). The differences in these find-
ings can be attributed to the doses of EE and progestin, the
duration of the intervention, and the diets, lifestyles, and
BMIs of the participants in the studies.

In line with some previous studies (20, 21, 25), the TC
and TG levels were increased in both intervention groups;
however, the increase in TG in the LNG group was not sig-
nificant. The increase in TC and TG in the DSG group (9%
and 14.3%, respectively) was greater than that of the LNG
group (6% and 6.8%, respectively). Although elevated TG
levels are associated with an increased risk of atherosclero-
sis and CHD (26), increased TG levels parallel to increases
in HDL-C levels and without increases in LDL-C levels will
not increase the risk of atherosclerosis (23). In previous
studies, this lipid pattern was observed for DSG-containing
COCs (20, 22, 23), but not for LNG-containing ones (20, 22).
In this study, such a pattern was not observed in the lipid
parameters in any of the two groups, so that in the DSG
group, LDL-C was also increased in addition to TG and HDL-
C. According to the National Cholesterol Education Pro-
gram, elevated LDL-C levels are the major cause of CHD
(19). The reason for the differences in the LDL-C parame-
ters in the DSG group compared with previous studies (10,
20, 22,23, 27) might have resulted from the participation
of overweight and obese women in this study, who are at
higher risk for dyslipidemia, including decreased HDL-C
and increased LDL-C and TG (14).

Glucose intolerance is a risk factor for diabetes type
II (28) and CVD (29). Although the impact of COCs on
carbohydrate metabolism is associated with progestin’s
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Table 3. Clinical and Paraclinical Characteristics of the Participants Receiving Second Generation (LD) or Third Generation (Marolin) COCs After Intervention

Characteristics LD®Mean (SD)a Marolin®Mean (SD)a AdjustedMD (95%CI)b Statistical Indicators

BMI, kg/m2

Before intervention 28.61 (2.83) 28.69 (2.79)

After intervention 28.69 (3.03) 28.55 (3.07) -0.22 (-0.5 to 0.06) Fc = 2.33, df = 1, P = 0.129

Pd 0.394 0.205

Systolic BP,mmHg

Before intervention 95 (100 to 105)e 100 (100 to 105)e

After intervention 100 (100 to 105)e 100 (100 to 103.75)e - Zf = -0.10, P = 0.913

Pg 0.624 0.012

Dystolic BP,mmHg

Before intervention 60 (60 to 70)e 65 (60 to 70)e

After intervention 65 (60 to 70)e 65 (60 to 70)e - Zf = -0.14, P = 0.882

Pg 0.145 0.176

HDL-C,mg/dL

Before intervention 48.62 (10.83) 47.08 (9.94)

After intervention 45.31 (12.18) 51.71 (12.2) 7 (2.98 to 11.02) Fc = 11.94, df = 1, P = 0.001

Pd 0.016 0.004

LDL-C,mg/dL

Before intervention 94.17 (28.08) 97.81 (30.39)

After intervention 107 (33.80) 105.3 (28.33) -6.83 (-16.5 to 2.92) Fc = 1.92, df = 1, P = 0.168

Pd 0.001 0.033

TC,mg/dL

Before intervention 160.44 (28.38) 163.44 (32.96)

After intervention 171.41 (36.25) 178.23 (32.12) 2.09 (-8.7 to 12.86) Fc = 0.14, df = 1, P = 0.701

Pd 0.005 0.001

TG,mg/dL

Before intervention 88.21 (40.06) 92.73 (10.30)

After intervention 93.57 (37.17) 106.08 (42.41) 9.9 (-1.06 to 20.86) Fc = 3.2, df = 1, P = 0.076

Pd 0.125 0.005

FPG,mg/dL

Before intervention 78.71 (10) 79.69 (9.35) -0.51 (-3.32 to 2.29) Fc = 0.13, df = 1, P = 0.716

After intervention 78.82 (8.71) 78.16 (7.03)

Pd 0.931 0.235

2-hour 75-g OGTT,mg/dL

Before intervention 92.41 (16.12) 83.37 (16.8)

After intervention 93 (16.52) 88.85 (16.82) 1.11 (-4.54 to 6.76) Fc = 0.15, df = 1, P = 0.698

Pd 0.784 0.010

aMean (Standard Deviation).
bMean Difference (Confidence Interval).
cANCOVA.
dPaired T-test.
eMedian (P25 to P75).
f Mann-Whitney U test.
gWilcoxon signed-rank test.
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androgenicity (11), after three months, no significant dif-
ference was observed in FPG and 2-hour 75-g OGTT levels
between the two groups. In comparison with the base-
line value, 2-h 75-g OGTT increased in the DSG group. De-
spite the 6.5%-increase in 2-hour 75-g OGTT glucose levels
in the DSG group, the FPG and 2-hour 75-g OGTT levels re-
mained in the normal range for all women, and the ob-
served changes were not indicative of impaired fasting glu-
cose or impaired glucose tolerance. In general, our find-
ings are consistent with those of previous studies (10, 21,
25).

Although our study enrolled overweight and obese
women, it is consistent with the findings from the
Cochrane database review that aimed at evaluating
the effects of steroid contraceptives on carbohydrate
metabolism in women without diabetes mellitus; in this
review study, no statistically significant differences were
found in carbohydrate metabolism among normal-weight
women who consumed contraceptives (8). In a recently
published study, no statistically significant difference
was observed in the fasting glucose levels between obese
and normal-weight women during three months of inter-
vention (30). Similarly, in a study by Cheang et al., there
were no significant differences in FPG between lean and
obese women after six months (31). These findings may
indicate that the changes in carbohydrate metabolism
in overweight and obese women are similar to those of
normal-weight women who take COCs.

The triple-blind design of the study and adjustment for
baseline values and BMI in the analyses strengthens the
validity of the results. Given that obese and overweight
women were enrolled in this study, it is hoped that the
findings will be useful, given the increasing trend of over-
weightness and obesity worldwide.

With respect to the limitations, diet could have af-
fected the results of our study in both groups, which can be
considered a potential confounding factor. Although the
random assignment of individuals to the groups may have
prevented such a limitation, it is suggested that the effects
of diet in future studies be controlled. It is also important
to point out that, due to financial and time constraints,
the effects of COCs on lipid and carbohydrate metabolism
were studied for only three months. Given that the effects
of COCs may be observed over longer periods of time, fur-
ther studies on overweight and obese women with longer
follow-up periods are recommended.

5.1. Conclusions

In comparison, second and third generation contra-
ceptives caused similar changes in lipid and carbohydrate
metabolism in overweight and obese women, except for
HDL-C levels. Intragroup evaluations showed the adverse

effects of both COCs on lipid metabolism in overweight
and obese women. In fact, the patterns of changes caused
by both contraceptives on the lipid parameters may in-
crease the risk of CVD. Changes in carbohydrate parame-
ters were negligible in both groups and not clinically sig-
nificant. However, due to the high prevalence of over-
weightness and obesity and considering the importance
of overweight and obese women’s health (especially given
that they are at higher risk for CVD and diabetes), the re-
sults are unreliable since COCs can be consumed for a long
time. Given the importance of lipid and carbohydrate
metabolism and its significant effects on women’s health,
consulting and training for overweight and obese women
who want to use this method is essential before the COCs
are administered.
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