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ABSTRACT

Background: Intrauterine devices (IUDs) are widely used long-acting reversible contraceptives, available as hormonal and
copper types.

Objective: To compare bleeding patterns among users of hormonal IUDs and copper IUDs over a 12-month follow-up
period.

Methods: This prospective comparative study was conducted at Department of Obs and Gyne DHQ Bhakkar from May
2024 to may 2025 included 355 women aged 18—45 years who opted for intrauterine contraception. Participants were
divided into two groups: hormonal IUD (n=178) and copper IUD (n=177). Baseline demographic data were recorded, and
participants were followed at 1, 3, 6, and 12 months. Bleeding patterns, including frequency, duration, and intensity, were
documented using menstrual diaries.

Results: At 3 months, irregular spotting was more common among hormonal ITUD users (72/178; 40.4%) compared to
copper IUD users (28/177; 15.8%), whereas heavy bleeding was significantly higher in the copper IUD group (74/177,;
41.8%) compared to the hormonal group (18/178; 10.1%). At 6 months, reduced bleeding was observed in 96 (53.9%)
hormonal TUD users compared to 32 (18.1%) copper IUD users, while heavy bleeding persisted in 58 (32.8%) copper IUD
users versus 12 (6.7%) in the hormonal group. By 12 months, amenorrhea was reported in 78 (43.8%) hormonal IUD users,
whereas none of the copper IUD users developed amenorrhea; heavy bleeding continued in 41 (23.2%) copper IUD users
compared to 8 (4.5%) hormonal IUD users.

Conclusion: Hormonal and copper IUDs demonstrate distinct bleeding profiles over time. Hormonal IUDs are associated
with reduced bleeding and higher satisfaction, whereas copper IUDs are linked to heavier menstrual patterns..
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INTRODUCTION

One of the most effective and common long-acting
reversible contraceptive methods in the world is intrauterine
devices (IUDs) [1]. They are widely divided into hormonal
IUDs that release levonorgestrel and non-hormonal copper
IUDs that have a contraceptive effect, mainly due to the
spermicidal effect of copper ions [2]. Both forms are found
to be highly contraceptive, have a long duration of action,
are economical, and easily resume fertility after removal
[3]. With these benefits, there has been increased promotion
of IUDs as a primary mode of contraception, both in the
developed and developing worlds. One of the determinants

of acceptability, continuation, and overall satisfaction
among [UD users is the pattern of bleeding. A decrease in
the amount of menstrual blood loss, a decrease in the
number of bleeding episodes, and the eventual amenorrhea
of a subgroup of users are all linked to hormonal IUDs [4].
The mechanism of this effect is mainly by local release of
levonorgestrel, which results in endometrial suppression,
decreased  endometrial  vascularity, and lowered
prostaglandin release. Consequently, hormonal IUDs are
not only applied in contraception, but also in treatment,
including the treatment of heavy menstrual bleeding and
dysmenorrhea [5].
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On the contrary, copper IUDs are often linked to an increase
in menstrual bleeding, extension of menstrual cycles, and
worsening of dysmenorrhea, especially during the first
months of insertion [6]. The presence of copper triggers a
local inflammatory response in the endometrium, which
enhances the contraceptive effect but also increases
endometrial vascular permeability and prostaglandin-
mediated uterine activity. Such changes may also lead to
more painful, heavier menstrual cycles, which may
adversely affect quality of life and lead to premature
discontinuation. The clinical implications of the difference
in bleeding patterns between hormonal and copper [UDs are
important [7]. Unanticipated changes in menstrual bleeding
are one of the most common reasons for dissatisfaction and
discontinuation of IUDs. It has been found that proper pre-
insertion training on anticipated bleeding changes can
significantly improve continuation rates and user
satisfaction [8]. Nonetheless, even with the counseling,
most users struggle to cope with these changes, particularly
when the bleeding patterns are significantly out of their
normal menstrual experience [9].

Moreover, the patterns of bleeding that are linked to the use
of [UDs are not fixed and will change with time. The use of
hormonal IUD may lead to irregular spotting or
breakthrough bleeding in the initial couple of months,
which gradually diminishes and, in some cases, amenorrhea
may occur [10]. Conversely, copper IUD users are likely to
experience more bleeding in the first place, and to some
extent normalize over time, but serious bleeding can
continue in a minority of people [11]. The time course of
these alterations underscores the need for longitudinal
assessment rather than short-term assessment. Long-acting
reversible contraception (LARC) methods such as the
levonorgestrel-releasing intrauterine system (LNG-IUS),
copper 1UD, and the subdermal etonorgestrel implant are
safe and highly efficacious in preventing pregnancy, with
failure rates like sterilization [12]. LARC methods are more
effective than other reversible contraceptives because they
require little effort or maintenance on the part of the user
after insertion. These methods are common in some areas
of Europe and Asia, but still, of all American women aged
15-44 who used contraception, in 2009, only 8.5% of all
women who used birth control reported using an IUD or
implant [13]. Besides physiological factors, individual
variability is also a critical determinant of bleeding
outcomes. The bleeding profile in relation to the use of IUD
may depend on age, parity, baseline menstrual
characteristics, hormonal status, and underlying
gynecological conditions. In addition, the perceived
acceptability of these methods may also be influenced by
cultural perceptions and personal tolerance towards
menstrual changes [14].

Objective

To compare bleeding patterns among users of hormonal
IUDs and copper IUDs over a 12-month follow-up period.

Methodology

This prospective comparative study was conducted at
Department of Obs and Gyne DHQ Bhakkar from May
2024 to may 2025, included 355 women aged 18—45 years
who opted for intrauterine contraception. Women of
reproductive age (18—45 years) opting for either hormonal
or copper IUD for contraception were included in the study.
Only those willing to comply with follow-up for 12 months
were enrolled. Women with pre-existing menstrual
disorders, known coagulation abnormalities, uterine
pathologies such as fibroids or adenomyosis, active pelvic
infection, or those on hormonal therapy were excluded to
avoid confounding effects on bleeding patterns.

Data Collection

Baseline data including age, parity, body mass index,
menstrual history, and indication for IUD insertion were
recorded using a structured proforma. The participants were
categorized into two groups depending on the nature of [UD
inserted. Group A was comprised of women who were
treated with hormonal IUD (levonorgestrel-releasing
intrauterine system), whereas Group B consisted of women
who were treated with copper IUD. Only trained
gynecologists were to make all the insertions under aseptic
conditions in accordance with standard clinical practices.
The participants were asked to keep a menstrual diary to
record the bleeding incidents, frequency, duration, and
severity of bleeding. The follow-up assessments were done
at 1, 3, 6, and 12 months after the insertion either by visiting
the clinic or using telephone interviews. The patterns of
bleeding were classified into normal, reduced, prolonged,
heavy, irregular spotting or amenorrhea according to the
standard definitions. Patient-reported outcomes were used
to evaluate the intensity of bleeding subjectively and were
categorized. The pattern of 12 months menstrual bleeding
including the frequency, duration and intensity was the
main outcome. The secondary outcomes were amenorrhea
incidence, irregular bleeding, discontinuation rates because
of bleeding disturbances and patient satisfaction.

Statistical Analysis

Data were analyzed using SPSS version 26.0. Quantitative
variables were expressed as mean + standard deviation,
while qualitative variables were presented as frequencies
and percentages. Chi-square test was used to compare
categorical variables between the two groups, and
independent sample t-test was applied for continuous
variables. A p-value of <0.05 was considered statistically
significant.

Results

A total of 355 women were included, with 178 in the
hormonal TUD group and 177 in the copper IUD group. The
mean age was comparable between the two groups (29.8 +
5.6 vs 30.2 &+ 5.9 years). Similarly, mean BMI (24.9 + 3.1
vs 25.3 + 3.4 kg/m?) and parity (2.3 + 1.2 vs 2.4 + 1.3) did
not differ significantly. Most participants were married in
both groups (95.5% vs 94.9%), and previous contraceptive
use was also similar (57.3% vs 55.4%), indicating
comparable baseline characteristics.
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Table 1: Baseline Demographic Characteristics (n = 355)

Variable Hormonal IUD | Copper 1IUD
(n=178) m=177)

Age (years) 29.8+5.6 302+59

BMI (kg/m?) | 24.9+3.1 253+34

Parity 23+1.2 24+13

Married 170 (95.5%) 168 (94.9%)

Previous 102 (57.3%) 98 (55.4%)

Contraception

Use

At 3 months, irregular spotting was significantly more
common among hormonal IUD wusers (72; 40.4%)
compared to copper IUD users (28; 15.8%, p<0.001). In
contrast, heavy bleeding (74; 41.8% vs 18; 10.1%, p<0.001)
and prolonged menses (61; 34.5% vs 20; 11.2%, p<0.001)
were significantly more frequent in the copper IUD group.
Normal bleeding patterns were observed in a higher
proportion of hormonal IUD users (68; 38.2%) compared to
copper IUD users (14; 7.9%, p<0.001). At 6 months,
reduced bleeding was significantly more common in the
hormonal TUD group (96; 53.9%) compared to the copper
IUD group (32; 18.1%, p<0.001). Irregular spotting
remained higher in hormonal TUD users (40; 22.5% vs 22;
12.4%, p=0.01). Heavy bleeding persisted predominantly in
the copper IUD group (58; 32.8% vs 12; 6.7%, p<0.001).
Normal bleeding patterns were more frequently observed in
copper IUD users (65; 36.7%) compared to hormonal [UD
users (30; 16.9%, p<0.001). By 12 months, amenorrhea was
reported in 78 (43.8%) hormonal IUD users, while none of
the copper IUD users developed amenorrhea (p<0.001).
Reduced bleeding remained significantly higher in the
hormonal group (62; 34.8% vs 28; 15.8%, p<0.001).
Normal cycles were more common in copper IUD users
(108; 61.0%) compared to hormonal IUD users (30; 16.9%,
p<0.001). Heavy bleeding persisted in 41 (23.2%) copper
IUD users compared to only 8 (4.5%) in the hormonal group
(p<0.001).

Table 2: Bleeding Patterns at 3 Months

Bleeding Hormonal | Copper | p-value
Pattern 1IUD IUD

(n=178) m=177)
Irregular 72 28 <0.001
Spotting (40.4%) (15.8%)
Heavy 18 74 <0.001
Bleeding (10.1%) (41.8%)
Prolonged 20 61 <0.001
Menses (11.2%) (34.5%)

Normal 68 14 <0.001

Pattern (38.2%) (7.9%)

Bleeding Pattern at 6 months

Reduced 96 32 <0.001

Bleeding (53.9%) (18.1%)

Irregular 40 22 0.01

Spotting (22.5%) (12.4%)

Heavy 12 (6.7%) | 58 <0.001

Bleeding (32.8%)

Normal 30 65 <0.001

Pattern (16.9%) (36.7%)

Bleeding Pattern at 12 months

Amenorrhea | 78 0(0%) | <0.001
(43.8%)

Reduced 62 28 <0.001

Bleeding (34.8%) (15.8%)

Normal 30 108 <0.001

Cycles (16.9%) (61.0%)

Heavy 8 (4.5%) 41 <0.001

Bleeding (23.2%)

Discontinuation due to bleeding disturbances was
significantly higher among copper IUD users (34; 19.2%)
compared to hormonal IUD users (12; 6.7%, p<0.001).
Patient satisfaction was also significantly higher in the
hormonal IUD group, with 138 (77.5%) reporting high
satisfaction compared to 92 (52.0%) in the copper IUD
group (p<0.001).

Table 3: Secondary Qutcomes

QOutcome Hormonal Copper p-
1UD IUD value
(n=178) (n=177)
Discontinuation 12 (6.7%) 34 <0.001
due to Bleeding (19.2%)
Patient 138 (77.5%) | 92 <0.001
Satisfaction (52.0%)
(High)
Moderate 30 (16.9%) | 52
Satisfaction (29.4%)
Low Satisfaction | 10 (5.6%) 33
(18.6%)
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Comparison of Key Bleeding Outcomes Over 12 Months
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Discussion

This research has contrasted the bleeding patterns of users
of hormonal and copper intrauterine devices at a period of
12 months and has shown definite variations in the early
and late menstrual variations. The results indicate that the
two approaches are effective contraceptive methods, but the
effect on bleeding profile is different and contributes
significantly to user satisfaction and retention. During the
initial period of post-insertion (within first 3 months), an
irregular spotting was more prevalent in hormonal IUD
users, but heavy and prolonged bleeding was much more
prevalent in copper IUD users. This trend is in line with the
pharmacological effect of levonorgestrel, which causes
endometrial instability followed by suppression, whereas
copper causes a local inflammatory reaction, which
increases menstrual blood loss. It has been reported that
similar trends have been recorded in earlier studies where
hormonal TUD users reported transient irregular bleeding
and copper IUD users reported heavier menses during the
first months of insertion [14]. A change in the bleeding
pattern was observed at 6 months. The frequency and
intensity of bleeding decreased significantly among
hormonal IUD users with over fifty percent of respondents
reporting reduced bleeding. Conversely, copper IUDs still
reported increased cases of heavy bleeding, but there was
some adaptation. The past studies have always revealed that
levonorgestrel endometrial thinning effect intensifies over a
period, thus leading to lighter and less frequent menstrual
bleeding, but copper-related bleeding has always remained
intact in a section of users [15].

The discrepancies between the two groups were even higher
by 12 months. A significant percentage of women using
hormonal types of IUDs acquired amenorrhea, whereas
most women using copper types of IUDs had regular
menstrual cycles with a significant percentage of women
continuing to experience heavy bleeding. These results can
be compared to the existing literature that has shown that
long-term hormonal IUDs use has been linked to high
amenorrhea rates and better bleeding profiles, but copper
IUDs have higher chances of preserving and enhancing
menstrual flow [16]. These differences are further
manifested in patient satisfaction and discontinuation rates,
which are important clinical indicators. In the current
research, satisfaction levels were significantly higher
among users of hormonal IUDs, and the proportion of users

with higher levels of satisfaction was higher. On the other
hand, the number of discontinuations caused by
unacceptable bleeding was higher in the case of copper [UD
users. These results highlight the significance of bleeding
patterns as a major determinant of contraceptive
acceptability [17]. Past studies also suggest that undesirable
bleeding progressions are among the primary reasons of
premature discontinuation, especially in individuals who
use copper IUDs. Notwithstanding these variations, it is
worth noting that both types of IUDs demonstrated good
safety profiles, with no significant adverse effects. The use
of hormonal and copper IUDs should, however, be tailored
to the preference of the patient, his or her tolerance to
bleeding changes, and clinical indications. Hormonal [UDs
can be more appropriate to women who want to reduce
menstrual bleeding or those who need to treat heavy
menstrual bleeding. On the other hand, copper IUDs are
also a good alternative to individuals who want non-
hormonal birth control [18].

Limitations

There are several limitations of this study that should be
noted when interpreting the findings. Though the sample
size was quite large, the research was conducted at a single
center, which may limit the external validity of the findings
for other groups and health care environments. The
selection bias could be applied by the non-probability
consecutive sampling and unmeasured confounding factors
like baseline menstrual variability, hormonal status and
lifestyle factors might have affected the bleeding patterns.
The outcomes of bleeding were largely premised on patient-
reported menstrual diaries, which are prone to recall and
reporting bias.

Conclusion

Hormonal and copper intrauterine devices demonstrate
distinctly different bleeding patterns over a 12-month
period. Hormonal IUDs are associated with an initial phase
of irregular spotting followed by a significant reduction in
menstrual bleeding and a high incidence of amenorrhea,
leading to greater patient satisfaction. In contrast, copper
IUDs are more likely to cause heavier and prolonged
menstrual bleeding, particularly in the early months, with
persistence of these effects in a subset of users..
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