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Background: Most women taking combined oral contraceptives (COCs) are satisfied with their contraceptive method. However, one of 
the most common reasons reported for discontinuation of combined oral contraceptives (COCs) is mood deterioration.
Objectives: This study aimed to compare effects of the second and third generation oral contraceptive pills on the mood of reproductive 
women.
Materials and Methods: This randomized, double-blind, controlled clinical trial was conducted in reproductive women at health centers 
in Tehran, Iran. Participants were randomized into the second and third generation oral contraceptive groups. Positive and negative 
moods were recorded using positive affect, negative affect scale (PANAS) tools at the end the second and fourth months of the study. Data 
analysis was carried out using ANOVA and P Values < 0.05 was considered significant.
Results: Statistically significant difference was seen in positive and negative mood changes in women receiving contraceptive pills. The 
second generation oral contraceptive pills resulted in a decrease in positive mood (95% CI: 43.39 to 38.32 in second month and 43.39 to 26.05 
in four month) and increase in negative mood (95% CI: 14.23 to 22.04 in second month and 14.23 to 32.26 in four month - P  <  0.001), but the 
third generation led to an increase in positive mood (95% CI: 22.42 to 25.60 in second month and 22.42 to 33.87 in four month) and decrease 
in negative mood (95% CI: 36.78 to 31.97 in second month and 36.78 to 22.65 in four month - P  <  0.001).
Conclusions: Third generation combined oral contraceptive pills have a better effect on mood in women in reproductive ages than the 
second generation pills. It can be recommended as a proper combined oral contraceptive in Iran.

Keywords:Mood Disorders; Contraceptive Agents; Administration; Oral

Copyright © 2014, Iranian Red Crescent Medical Journal; Published by Kowsar Corp. This is an open-access article distributed under the terms of the Creative Com-
mons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

1. Background
Most women taking combined oral contraceptives (COCs) 

are satisfied with their contraceptive method (1). However, 
mood deterioration is one of the most common reasons 
reported for discontinuation of combined oral contracep-
tives (COCs) (2). More than 30% of women using COCs dis-
continue or change their medication due to adverse mood 
effects (3). The discontinuation rates among new pill start-
ers are reported to be about 32% to 33% within six months 
of treatment, and most of those who discontinue or switch 
COCs do so within the first three months of treatment (3, 4).

Birth control pills are a class of drugs, widely studied since 
1960 and used by more than 70 million women daily (5). In 
a national research in the U.S. on the contraceptive meth-
ods, it was concluded that the oral contraceptives had the 
highest rate of use, and oral contraceptives in 15 to 44-year-
old women was the first grade selected method (18.9%) (6). 
In the current circumstances of Iran, oral contraceptives 
are one of the most practical and effective methods for pre-
venting pregnancy, which are chosen by many couples (7). 
The oral contraceptive pills are a combination of two com-

ponents of estrogen and progestin, and they are divided 
into three generations based on their type of progesterone. 
The first generation progestin includes norethindrone, ly-
nestrenol, ethynodiol diacetate, and norethisterone. The 
second generation includes levonorgestrel, and norgestrel. 
And the third generation includes desogestrel, gestodene, 
and norgestodene. Due to their causality with breast can-
cer, first-generation progestins are not used and have more 
side effects than the second and third generation ones (8).

Augmented levels of androgens have been related to clini-
cal mood disorders in women. For example, increased free 
testosterone (FT), the bioactive form of testosterone, was 
observed in women with premenstrual syndrome (PMS) 
(9) and in depressed women (10, 11). In contrast, healthy 
women without PMS were found to have decreased free tes-
tosterone levels premenstrually (12).

To improve tolerability (and safety) of COCs, new proges-
togens have been developed over the years. Indeed, COCs 
with anti-androgenic progestogens such as drospirenone 
and desogestrel appear more favorable in terms of mood 
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symptoms than progestogens with a more androgenic pro-
file such as levonorgestrel (13).

The most important reason for discontinuation of tak-
ing contraceptive pills is fear of side effects, (3) and mood 
change has been referred to as one of the most usual rea-
sons for discontinuance of these pills (14, 15). Despite the 
significant number of studies focusing on side effects of 
contraceptive pills, still, mood change is one of the conten-
tious side effects of the pills (7). Considering the suggestion 
of the published review in the United States for further re-
search in order to contribute to the literature with regard 
to the relationship between taking the pill and mood (16), 
and considering the fact that the second generation pills 
(LD) are the most consumed oral contraceptive in Iran, and 
also for the reason that the percentage of using this meth-
od has increased from 18.4% in 2000 to 19.3% in 2005 (17).

2. Objectives
The present study aimed to investigate the effects of the 

second and third generation oral contraceptives on mood 
in women in reproductive ages.

3. Materials and Methods

3.1. Design
This was a randomized clinical trial study conducted on 

married women at reproductive age (15-45 years old) who 
were referred to the health centers in east region of Tehran, 
Iran for oral contraceptive method, in 2011 and 2012. A total 
of 82 women were randomly allocated into group receiving 
second generation contraceptive pills (LD™: low-dose estro-
gen) or the group receiving third generation pills (Marve-
lon®) based on a block randomization with block sizes of 4 
and 6 and an allocation ratio of 1: 1. The allocation sequence 
was identified by computerized random numbers. Sequen-
tially numbered sealed envelopes with the same shape 
and size containing LD or Marvelon tablets were used to 
conceal the allocation and to maintain the blinding. Every 
envelope contained 21 pills of LD or Marvelon. The partici-
pants were instructed to take one tablet per day for 21 days.

The envelopes were prepared by a person who was not in-
volved in the recruitment, data collection, or data analysis. 
Therefore, the researchers and participants were unaware 
of the kind of tablets given to each participant (blinding). 
The LD tablets, contained 0.15 mg levonorgestrel and 0.03 
mg ethinyl estradiol, produced by Aboureihan Company 
in Iran, and Marvelon® pills contained 0.15 mg desogestrel 
and 0.03 ethinyl estradiol made by Iran Hormone in Iran. 
Marvelon tablets were the same as the LD tablets in shape, 
color, and size, and were thus indistinguishable from the 
LD tablets.

3.2. Setting and Participants
Women who met the following criteria were eligible for 

recruitment: 1. age of 15 to 45 years, 2. no absolute or relative 
contraindication for taking compound contraceptive pills, 

3. no affective illnesses on mood based on the patient and 
the physician’s examination of the center, 4. no experience 
of critical events in the last three months, 5. no consump-
tion of hormonal contraceptive methods in the whole last 
year, 6. no consumption of psychoactive drugs and 7. body 
mass index (BMI) ≥ 18 and ≤ 29.

The subjects were selected from women referred to two 
public health care centers affiliated to Shahid Beheshti Uni-
versity of Medical Sciences, Tehran, Iran. These centers had 
the highest numbers of clients for family planning services 
among the centers affiliated to the university. All partici-
pants had household records at the centers for receipt of 
primary health care, including family planning services in 
previous years. To contact the participants, we found their 
phone numbers from the records. Some of the eligibil-
ity criteria were checked over the phone. The potentially 
eligible subjects were invited to attend the centers. At the 
centers, the women were further informed about the study, 
the eligibility criteria were checked precisely, and informed 
consent forms were signed by the eligible women.

The research protocol was approved (Code 9087) by the 
Ethics Committee of Tabriz University of Medical Sciences 
and registered at the Iranian Registry of Clinical Trials with 
IRCT201107186709N4. The sample size was calculated using 
STATA software version 9.2 (Statasoft Inc, USA) based on a 
study by Maleki et al. (18). Considering significance level of 
0.05, a power of 0.80, and a 10% probable drop in the sam-
ple, the required sample size was calculated to be 41 partici-
pants per group.

3.3. Data Collection
Data collection was carried out by the use of socio-de-

mographic and reproductive history questionnaire and 
mood measurement questionnaire (PANAS) (19). The mood 
questionnaire consisted of 20 items in order to measure 
positive and negative mood. Ten items for positive mood 
included: enthusiast, excitement, power, motivation, self-
esteem, awareness, high morality, being determined con-
centration, attentiveness, and being active; and ten items 
for negative mood included: stress, disappointment, guilt, 
fear, hostility, being offensive, sensitive, feeling ashamed 
and shyness, angriness and anxiety. The questionnaire 
measured individuals’ mood with regard to every item in 
the last week. Numbers ranged from 1 to 5 in Likert scale 
and answers were categorized as (1) never, (2) little, (3) aver-
age, (4) high, and (5) very high.

Scores ranged from 10 to 50 per positive and negative 
mood. The questionnaire investigated mood change per 
week. The PANAS is standard and benefits from interna-
tional credibility and considering its validity in determin-
ing mood and its further validity was unnecessary. Moham-
madi Yeghaneh (20) translated and use the Persian version 
of this questionnaire (Alpha chronbach coefficient: 0.87).

The questionnaire was completed (before intervention 
by the researcher and co-researcher) by interviewing the 
researched participants. The participants were invited to 
complete the mood questionnaire on weekly basis up to 
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one month prior to intervention. Also, the participants 
were invited to fill out the questionnaire during this 
month (before intervention) using the previous method. 
After the group allocation, the researcher and the study 
subjects were unaware of the types of pills given to them. 
After giving the envelopes containing 21 pills, they were in-
structed on how to use the pills, which was once a day for 21 
days with 7-day interval to start the next cycle of pills. At the 
end of the second and fourth month of using the pills, the 
subjects were asked to complete the PANAS questionnaire 
by phone calls. The duration of the intervention took four 
months, and data collection was done during three stages 
(pre-intervention, and 2 and 4 months intervention).

3.4. Statistical Analysis
Data for qualitative variables were reported as frequency 

(percentage) and quantitative variables as mean difference 
and standard deviation (SD). Kolmogorov Smirnov test was 
used to assess the data distribution normality. To compare 
the qualitative variables in the two groups, χ2 (chi-square) 
was used with precise P Value. To compare the mood vari-
able in the groups, independent samples t-test and analysis 
of covariance (ANCOVA) was used respectively to compare 
baseline and measurement in post-intervention phase. In 
this analysis, the baseline measurement of mood variable 
and confounding variables (age) were adjusted. In addi-
tion, for checking the time measurement changes in each 
of the two groups, analysis of variance (ANOVA) with re-
peated measures and Holm-Sidak post-hoc tests were used. 
Data analysis was done through SPSS for Windows 17.0 
(SPSS Inc. Chicago, IL, USA) and P Value < 0.05 was set as a 
significant level.

4. Results
In this study, 102 women in their reproductive age who 

wished to participate in the study were selected. Twenty 
women were excluded from the study because they did 
not meet the inclusion criteria. Therefore, the study was 
conducted on 82 women in their reproductive age in two 

groups of 41; one group received second-generation oral 
contraceptives (LD™) and the second group received third-
generation oral contraceptives (Marvelon®) (Figure 1). 
There was no loss to follow-up and all participants contin-
ued the study to the end. Both groups were similar in terms 
of the personal and social characteristics, the average age 
in the group receiving second generation and third gen-
eration was 29 ± 7.01 and 28 ± 7.93 years, respectively. The 
majority (34.1%) of patients in both groups had secondary 
school education and the majority of patients in the group 
receiving second generation pills (34.1%) were housewives 
and in the group receiving third generation (34.1%) worked 
at home, other personal and social characteristics are 
shown in (Table 1).

The results of the ANOVA with adjustment for baseline 
values showed that in months 2 and 4, the mean score of 
positive mood and negative mood had a statistically sig-
nificant difference between the two groups in month 2 
and month 4, with Considering mean score of positive and 
negative mood with controlling the effect of mean score 
before study (P < 0.001). Mean score of positive mood in 
the second and four month in the group using third gen-
eration pills was higher compared to the second genera-
tion, and mean score of negative mood in the second and 
four month in the group using second generation pills was 
higher compared to the third generation. Furthermore, 
positive and negative mood changes in the fourth month 
had significant increase in the third and second generation 
oral contraceptive (Table 2).

Inter-group comparison using ANOVA with repeated 
measures revealed that in both groups, the second and 
third generation, and mean change in the positive and 
negative mood score in the second and fourth month after 
intervention were statistically significant compared to the 
pre-intervention phase (P < 0.001). Positive mood scores 
with the second generation pills at the end of the second 
and fourth months decreased, while negative mood scores 
increased. Positive mood scores in the third generation 
group after the second and fourth months increased, while 
negative mood scores had decreased (Figure 2) (Table 3).

Table 1.  Demographic Characteristics of the Study Participants in the Group Receiving Second Generation (LD) and Group Receiving 
Third Generation (Marvelon)

Variables Group Receiving LD™, No. (%) Group Receiving Marvelon®, No. (%) Statistical Indicators

Age, y t = 0.87; df = 80; P = 0.38

Less than 20 4 (9.75) 8 (19.51)

21-30 24 (58.53) 18 (43.90)

31-40 9 (21.95) 11 (26.82)

Over 40 4 (9.75) 4 (9.75)

Mean ± SD 29.29 ± 7.01 27.85 ± 7.93

Education level χ2 = 0.001; df = 3; P = 1

Primary 10 (24.4) 10 (24.4)

Secondary 14 (34.1) 14 (34.1)

High school 13 (31.7) 13 (31.7)
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University 4 (9.8) 4 (9.8)

Employment χ2 = 1.07; df = 3; P = 0.81

Housewife 14 (34.1) 10 (24.4)

Work outside the home 12 (29.3) 13 (31.7)

Work at home 11 (26.8) 14 (34.1)

Student 4 (9.8) 4 (9.8)

Children χ2 = 0.05; df = 1; P = 0.82

Yes 16 (39.0) 18 (43.9)

No 20 (61.0) 23 (56.1)

Table 2.  Mean Score of Positive and Negative Mood at Follow-Up the Two Groups Receiving Second and Third Generation Contracep-
tive Pillsa,b,c

Mood Group Receiving Second 
Generation, Mean ± SD

Group Receiving Third 
Generation, Mean ± SD

Mean Difference (95% 
CI)

Statistical Indicators

Positive mood

Pre-intervention 43.39 ± 2.62 22.42 ± 8.74 20.95 (18.11, 23.78) t = 14.68, df = 80, P < 0.001

Two months later 38.32 ± 5.58 25.60 ± 8.36 -6.42 (-9.80, -3.03) F = 14.25b, df = 1, P < 0.001

Four months later 26.05 ± 6.27 33.87 ± 9.38 -20.75 (-26.63, -14.87) F = 49.43b, df = 1, P < 0.001

Negative mood

Pre-intervention 14.23 ± 3.88 36.78 ± 4.37 -22.55 (-24.370, -20.730) t = 24.68, df = 80, P < 
0.001

Two months later 22.04 ± 6.26 31.97 ± 5.76 7.95 (14.63, 1.27) F = 5.61 b, df = 1, P = 0.02

Four months later 32.26 ± 6.24 26.65 ± 6.86 12.14 (3.60, 20.64) F = 8.08 b, df = 1, P < 0.001
a Abbreviations: CI, mean difference (confidence interval).
b Minimum and maximum score of Positive and negative mood was 10-50.
c ANOVA.

Table 3.  Mean Changes in Positive and Negative Mood According to Follow-Up of the to the Two Groups Receiving Second and Third 
Generation Contraceptive Pills a,b

MOOD Group Receiving Second 
Generation, Mean ± SD

Group Receiving Third 
Generation, Mean ± SD

Mean Difference (95% 
CI)

Statistical Indicators

Positive mood

Mean Difference Two 
Months Later and Pre-
Intervention

-5.06 ± 4.77 3.16 ± 3.01 -8.22 (-9.98, -6.47) t = -9.31, df = 80, P < 0.001

Mean Difference Four 
Months Later and Pre-
Intervention

-17.33 ± 6.69 11.43 ± 7.89 -28.77 (-31.99, 25.55) t = -17.79, df = 80, P < 
0.001

Repeated Measures 
ANCOVA (Inter-group)

F = 196.90, df = 2, P < 0.001 F = 65.01, df = 2, P < 0.001

Negative mood

Mean Difference Two 
Months Later and Pre-
Intervention

7.81 ± 5.62 -4.80 ± 4.66 12.61 (-14.89, 10.340) t = -11.05, df = 80, P < 
0.001

Mean Difference Four 
Months Later and Pre-
Intervention

18.03 ± 7.46 -10.12 ± 6.67 28.15 (31.24, 25.04) t = 17.99, df = 80, P < 0.001

Repeated Measures 
ANCOVA (Inter-group)

F = 144.24, df = 2, P < 0.00 F = 65.02, df = 2, P < 0.001

a Abbreviation: Mean Difference (Confidence Interval).
b T-test.
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Figure 2. Mean Negative and Positive Mood in the Two Groups Receiving Second and Third Generation Contraceptive Pills

5. Discussion
The results from this study show that COC containing 

0.15 mg desogestrel/0.03 mg ethinyl estradiol (EE) sig-
nificantly improved positive and negative mood symp-

toms, compared with COC containing 0.15 mg Ievonorg-
estrel/0.03 mg ethinyl estradiol (EE) and third generation 
OCPs had a beneficial effect on positive and negative 
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mood symptoms compared second generation OCPs.
Positive mood score in the second month decreased 

about 11.7% in second generation COCs and increased 
about 18.3% in third generation COCs and in the fourth 
month decreased about 40.0% in second generation 
COCs and increased about 51.1% in third generation COCs.

Negative mood score in the second month increased 
approximately 54.9% in second generation COCs and 
decreased about 13.7% in third generation COCs and in 
fourth month increased 55.88% in the second generation 
and decreased about 27.54% in third generation COCs.

However, there are divergent results from studies re-
garding the effect of COCs on mood, with some showing 
improvement; some with deterioration and others dem-
onstrated no effect. Mood symptoms can be irritability 
and depression (20) but can also be symptoms that occur 
with the use of COCs, depending on the profile of the pro-
gestogens and the dose and type of estrogen (21).

The results of this study are consistent with the results 
of some previous studies. In the study by Nyberg (22) 
with the aim of improving the physical and mood symp-
toms in women using third generation OCPs, results 
showed that the level of negative mood reduced and 
positive mood increased 3 months after taking 250 mg 
norgestimat and 35 mg ethinyl estradiol. Another study 
reported that in women taking second generation of oral 
contraceptives, mood swings, depression and fatigue was 
higher than the control group receiving placebo (23) and 
other studies have also reported that the level of negative 
mood increased in second generation oral contracep-
tives consumers (24-26).

The present results appear inconsistent with the results 
of some other studies, Jarva and Oinonen (27) showed 
that among three groups of women with first, long term 
and non-previously consumers of third generation OCPs, 
positive emotional response has been reduced in the cur-
rent consumers. The difference in these two studies may 
be due to different in sample size and characteristics of 
the study participants. In the study of 107 student in Can-
ada (40 women using 3rd generation OCPs, 36 women 
who were not OCP consumer and 31 men) and mean age 
of participants was 19 years. In the present study the ages 
ranged between 15 to 45 years.

The double-blinding and no loss to follow-up were im-
portant strengths of this study. The duration of the treat-
ment in this study was relatively short (4 months) and 
we did not have any follow-up after oral contraception 
use because of time and financial limitations. Although 
the positive and negative mood score is a subjective out-
come (self-reporting), the results may not be affected by 
subjectivity because of the double blinding of the study. 
Other outcomes such as vomiting and menstrual bleed-
ing symptoms, androgen hormone serum levels example 
testestron free, testestron total and DHEA-S and spotting 
were not assessed, and the safety was only assessed by 
self-reporting because of financial limitations. It is also 
recommended that health care staff provide accurate 

information about possible changes in mood change for 
people applying oral contraceptive methods, and accord-
ing to each individual’s condition recommend the best 
oral contraceptive.

The most common type of oral contraceptive used in 
Iran is the second generation oral contraceptive LD™, 
which is freely distributed in health centers. Therefore, it 
is necessary for women who request to use these contra-
ceptive methods to be educated and counseled properly 
using them. The third generation contraceptive pills can 
be recommended to women who request to use oral con-
traceptives.
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