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ABSTRACT 

Background: Access to contraception is a fundamental human right that significantly 

impacts women's health globally. In South Africa over 80% of women access contraception 

through the public sector and side effects, particularly abnormal uterine bleeding (AUB) 

remain a key reason for discontinuation. This sub-analysis aimed to evaluate changes in 

self-reported menstrual bleeding patterns across three contraceptive methods, to inform 

tailored counselling and improve continuation rates. 

Methods: This sub-analysis utilized data from the ECHO trial, which was a multicentre 

randomized open-label study comprising of HIV-negative women seeking contraception 

across nine South African sites. Participants in the ECHO trial were randomized to receive 

depot medroxyprogesterone acetate (DMPA-IM), copper intrauterine device (IUD), or 

levonorgestrel (LNG) implant. From the original dataset of 5743 participants, 3026 (53%) 

had usable data—defined as complete responses on bleeding-related questions at both first 

visit  (1 month of method use) and later visit (six months of method use). Self-reported 

menstrual changes were collected from standardized questionnaires completed during the 

trial and assessed for four domains: bleeding frequency, duration, volume, and subjective 

acceptability. Demographic variables (age, BMI, smoking status) were included. Categorical 

analyses were conducted using Pearson’s chi-squared tests in R software; p-values <0.05 

were considered significant. 

Results: Group distribution was as follows: copper IUD (n=1595, 53%), LNG implant 

(n=870, 28%), and DMPA-IM (n=561, 19%). Statistically significant changes in bleeding 

patterns were observed between first visit and later visit across all methods (p<0.001). 

Copper IUD users most frequently reported prolonged and heavy bleeding, while LNG 

implant and DMPA-IM users more often reported infrequent, short, and lighter bleeding. 

Obese participants had significantly higher probabilities of infrequent (up to 58%), 
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prolonged, and light bleeding regardless of method. Smoking status was not significantly 

associated with any bleeding outcome. Among 323 participants who discontinued 

contraception, the most commonly cited reasons were heavy (29%) and prolonged bleeding 

(28%), followed by abnormal bleeding (26%) (χ2=80.17, df=4, p<0.001). 

Conclusion: This study confirms that contraceptive related menstrual changes vary by 

method and user characteristics. While these findings support existing knowledge, the large 

sample size and South African setting offer important contextual insight into method specific 

bleeding patterns and their role in discontinuation. Understanding these changes can help 

providers deliver more individualized counselling. However, improved counselling alone 

may not fully address discontinuation if broader sociocultural perceptions of menstrual 

changes are not also addressed. 

Keywords: Contraception, bleeding patterns, DMPA, intrauterine device, LNG implant, 

menstruation, counselling 
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INTRODUCTION 

Globally, 214 million women living in developing regions are estimated to have unmet 

contraceptive needs [1].  Multiple factors act as barriers to contraceptive use, including poor 

access to healthcare, health concerns, and side effects [1]. Daily 810 women, of whom 94% 

are from low and middle-income countries, die from preventable complications of pregnancy 

and childbirth [1]. In the global Safe Motherhood Initiative, family planning has been outlined 

as one of the six “pillars” of safe motherhood [2]. One of the solutions to attempt decreasing 

maternal mortality is to increase the uptake of contraceptives [2]. A study done by Kriel et 

al. in Kwa-Zulu Natal, a province  in South Africa, found that major barriers still exist in the 

quality of care that users of public health contraceptive services receive [3]. It highlighted 

the limited choice of contraceptives given to women and the lack of autonomy in choice of 
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method. It was found that inadequate counselling, information, and fear were factors 

responsible for reduced follow-up and continuation of contraceptive services [3].  

It is well documented that different contraceptive methods have varying side effects which 

are largely user specific, with certain contraceptives better tolerated than others. Improved 

education regarding the role of contraceptive methods on menstrual cycle disturbances may 

lead to increased contraceptive uptake and compliance and ultimately decrease the 

incidence of unwanted pregnancies and their sequelae.  

Worldwide the prevalence of obesity has almost tripled in the last four decades, resulting in 

more women of reproductive age having an increased body mass index (BMI) [4]. It is 

therefore necessary to consider BMI when selecting an appropriate contraceptive method.  

Cigarette smoking has been associated with anti-estrogenic effects, which may result in 

lowered estrogen levels [5]. In the general population, abnormal uterine bleeding (AUB) is 

more commonly observed among smokers, likely due to the effects of smoking and nicotine 

on the endometrial lining. Research indicates that smokers are, on average, 47% more likely 

to experience AUB compared to non-smokers, independent of contraceptive use [6]. . 

Studies on contraceptive discontinuation have shown users’ perception of and experience 

with side effects to be a strong influence in their decision to stop contraception despite still 

requiring it [7]. As cited by Ali, Cleland and Shah, the World Health Organization (WHO) 

found after reviewing several demographic and health surveys that method-related concerns 

including experience of side effects (especially bleeding disturbances, weight gain, and 

headaches), dissatisfaction with the method’s impact on menstruation or libido, and 

concerns about long-term health risks and infertility was the highest reason for 

discontinuation across all contraceptive methods [8]. 
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A qualitative study performed in South Africa in 2019 found that numerous factors impact 

women’s experiences related to contraceptive uptake, initiation and continuation [9]. 

Menstrual cycle changes including intermenstrual bleeding and amenorrhea were regular 

reasons for change of method, or discontinuation [9].  

While barriers to contraceptive use remain a significant issue in South Africa, this study 

focuses on understanding the menstrual changes associated with commonly used 

contraceptive methods. These changes may include alterations in bleeding frequency, 

duration, volume, and overall acceptability—side effects that can strongly influence method 

continuation. Additionally, individual factors such as body mass index (BMI) and smoking 

status may affect the nature and severity of these menstrual changes. This study aims to 

characterize and compare self-reported menstrual pattern changes among users of the 

copper IUD, DMPA-IM injection, and LNG implant over a six-month period, with a view to 

supporting more personalized and informed contraceptive counselling. 

METHODS 

Study Design and Setting: This study was a secondary, cross-sectional analysis of data 

derived from the Evidence for Contraceptive Options and HIV Outcomes (ECHO) trial 

(ClinicalTrials.gov Identifier: NCT02550067), a multicenter, randomized, open-label study 

conducted across four Africa countries. The ECHO trial aimed to evaluate HIV acquisition 

risk among women using three contraceptive methods. For this subanalysis, we examined 

data specifically from the South African cohort, which included participants recruited from 

nine healthcare facilities in both urban and peri-urban settings: Brits, Cape Town, Durban, 

East London, Edendale, Johannesburg, Klerksdorp, Ladysmith, and Soshanguve. The trial 

was conducted between December 2015 and September 2017. 

Ethical consideration: Ethical approval was sought and granted by the Human Research 
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Ethics Committee (HREC) of the University of the Witwatersrand. (Clearance certificate 

number M230141) and local research ethics committees for each of the study sites (Protocol 

Appendix D) as well as the FHI 360 Protection of Human Subjects Committee. The WHO 

approved the ECHO study (ClinicalTrials.gov, no. NCT02550067, registered on September 

16, 2015). 

Study Population: Participants from the ECHO study were HIV-negative women aged 16–

35 years seeking contraception. Participants included women who met the trial criteria set 

out by the inclusion criteria of the ECHO consortium (Protocol Appendix J). All were 

randomized to receive one of three methods: the copper intrauterine device (IUD), depot 

medroxyprogesterone acetate intramuscular injection (DMPA-IM), or the levonorgestrel 

(LNG) implant. All participants had been off hormonal contraception prior to enrolment, 

ensuring that menstrual changes reflected the new method initiated in the study. 

To be included in this subanalysis, participants from the dataset needed to have completed 

bleeding-related questionnaires at both the first visit (within one month of initiation) and a 

follow-up visit (within six months). Women with secondary amenorrhea at follow-up were 

excluded, as they could not complete bleeding-related questions. 

Of the 5,743 South African participants, 3,026 (53%) had complete and usable data. “Usable 

data” was defined as complete responses to four key questions on bleeding patterns 

(frequency, duration, volume, and acceptability) at both time points. The reduced sample 

size was primarily due to some participants in the Levonorgestrel (LNG) implant and Depot 

Medroxyprogesterone Acetate (DMPA-IM) group developing secondary amenorrhea, which 

prevented them from responding to questionnaire items related to bleeding patterns, 

questions 13- 16 (Protocol Appendix A)” 
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Variables and Data Collection: Bleeding patterns were self-reported through standardized 

Case Report Forms (CRFs), administered by trained personnel in the participant’s preferred 

language. Questions assessed included bleeding frequency (about right, infrequent, too 

frequent), bleeding duration (about right ,too short, too long, volume of blood loss (about 

right, too little, too much) and overall acceptability of bleeding (acceptable, not acceptable). 

These variables were treated as categorical outcomes. Participants who fell within a BMI 

category of 30 upwards were classified obese, those below as normal. Participants who 

smoked any number of cigarettes from one upwards per day were considered smokers. 

Independent variables included contraceptive method, body mass index (BMI: obese vs. 

normal), and smoking status (yes/no).  

Statistical Analysis: Descriptive statistics summarized participant characteristics and 

responses. Pearson’s chi-squared tests were used to assess associations between 

contraceptive method and bleeding outcomes. Standardized residuals identified specific 

response patterns contributing to significant results. Multinomial logistic regression was 

used to evaluate the influence of BMI and contraceptive method on bleeding outcomes, due 

to the categorical nature of the dependent variables. Smoking status was excluded from 

regression due to limited significance in univariate analysis. All statistical analyses were 

performed using R (version 4.0.0), with significance set at p<0.05. 

RESULTS 

The derivation of the final sample size is illustrated in Figure 1. The sample size included 

more patients in the copper IUD group  (n=1595; 53%); followed by LNG  implant (n = 870, 

28%), and DMPA-IM (n = 561, 19%) (2 = 558.58, df = 2, p < 0.001). The smaller sample 

numbers in the DMPA-IM and LNG implant groups are attributed to the development of 

secondary amenorrhea in some patients, a common side effect of progesterone-containing 

devices, which led to exclusion from the analysis. 
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Figure 1: Flow chart illustrating the derivation of the final population sample size 

 

Frequency 

Figure 2 shows the proportions of participants on the three contraceptive methods and 

their frequency of bleeding, recorded at their first visit and six months later at their later 

visit.  

The relationship between the type of contraceptive and frequency of bleeding was 

statistically significant for the first  (2 = 38.66, df = 4, p < 0.001) and later visit  (2 = 193.83, 

df = 4, p < 0.001) (Figure 2). For both visits, most patients considered bleeding frequency 

for all three contraceptives about right. An examination of the standardized residuals 

indicated that for the first visit there was a relatively higher contribution (0.23) of too frequent 

bleeding for the copper IUD (20% n=319). For the later visit, infrequent bleeding for DMPA-

IM (24% n=134) had a relatively higher contribution (0.88) to the outcome, indicating that 

this specific group influenced the overall test result more than others, suggesting that the 

observed frequency of bleeding differs meaningfully from the expected pattern. Notably, a 

significant number of participants in the LNG implant group (20% n=174) also reported  

infrequent bleeding at the later visit. 
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Figure 2: Self-reported opinion of bleeding frequency by contraceptive group at first and later visit 

Duration  

The counts of participants using the three contraceptive methods and their duration of 

bleeding, recorded at their both their first and later visit, are displayed in Figure 3. The 

relationship between the type of contraceptive and duration of bleeding was statistically 

significant for both the first (2 = 36.22, df = 4, p < 0.001) and  later visit (2 = 170.03, df = 

4, p < 0.001). At both time points, most participants considered duration of bleeding in all 

three contraceptives to be about right, although the copper IUD also had a notable 

proportion of participants (36% n=574) reporting bleeding duration to be too long at the first 

visit.   

Bleeding was reported as too short in a relatively high number of participants from the 

DMPA-IM group at both the first and the later visit (11% n=61), and by the LNG implant 

group at their later  visit (11% n=95). 

An examination of the standardized residuals indicated a relatively higher contribution (0.49) 

of a short duration of bleeding among DMPA-IM  users for the first visit, and an even higher 

contribution (0.72) among LNG implant users at the later visit. A higher contribution in this 

context indicated that the observed number of participants reporting short bleeding duration 

in the DMPA-IM group differed more from what would be expected under the assumption of 
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no association between contraceptive type and bleeding duration. This group therefore 

played a larger role in driving the statistically significant result, suggesting short bleeding 

duration was particularly characteristic of DMPA-IM users at the first visit and LNG implant 

users at the later visit. 

 

Figure 3:  Self-reported  opinion on duration of bleeding by contraceptive group at first and later visit  

Volume 

The relationship between the type of contraceptive and volume of bleeding was statistically 

significant for both the first (2 = 146.54, df = 4, p < 0.001) and later visit (2 = 150.77, df = 

4, p < 0.001). As shown in figure 4, for both visits, most participants considered volume of 

blood loss for all three contraceptives about right. For the copper IUD group (n=1595) a 

substantial number of participants reported volume of blood loss to be too much at both the 

first  (26% n=414) and later visit 14% (n=223). Participants in the DMPA-IM  group reported 

too little bleeding at both the first (27% n=70) and second visit (22% n=123). The LNG 

implant group also showed high proportions of too little bleeding at the first and later visit 

(18%  n=156 and 17% n=147), respectively. An examination of the standardized residuals 

indicated a relatively higher contribution (0.40) of too much bleeding for the copper IUD  for 

the first visit, and too little bleeding (1.11) for the DMPA-IM at the later visit. 
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Figure 4:  Self-reported acceptability of volume of blood loss by contraceptive method at first and later visit 

Opinion of bleeding pattern 

The relationship between the type of contraceptive used and their opinion of bleeding was 

statistically significant for both the first (2 = 69.31, df = 2, p < 0.001) and later visits  (2 = 

21.97, df = 2, p < 0.001). Figure 5 shows that at both visits, the majority of participants found 

bleeding associated with all three contraceptive methods to be acceptable. In the copper 

IUD group, 19% (n=303) of participants considered bleeding to be not acceptable at their 

first visit, whereas higher proportions of participants in the DMPA (22% n=123) and LNG 

implant (22% n=191) groups found bleeding to be unacceptable at their later visit. 

An examination of the standardized residuals provided further insight into the observed 

patterns of bleeding acceptability. At the first visit, copper IUD users had a residual 

contribution of 0.20 in the "not acceptable" category, indicating a slightly higher number of 

participants reporting unacceptable bleeding than would be expected under the assumption 

of no association between contraceptive method and bleeding acceptability. At the later visit, 

DMPA-IM users showed a higher contribution of 0.55 in the "not acceptable" category, 

suggesting that a substantially greater proportion of participants in this group found their 

bleeding unacceptable compared to what was expected. This deviation contributed 

meaningfully to the overall association between contraceptive method and perceived 

bleeding acceptability, highlighting that DMPA-IM users at the later visit were more likely 

than users of the other methods to report bleeding as not acceptable. 
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Figure 5: Acceptability of bleeding pattern by contraceptive method at first and later visit   

The role of obesity in bleeding patterns whilst on contraceptives 

The probabilities of obesity affecting bleeding frequency, duration, volume, and opinion are 

shown in Table 1 to Table 4. When considering the role of obesity in bleeding frequency, 

Table 1 demonstrates that women with a normal BMI had a high probability (+/- 85%) of 

reporting that their bleeding frequency was about right. In contrast, among women classified 

as obese, the probability of reporting infrequent bleeding was higher (approximately 55–

58%) than in those with normal BMI, indicating a tendency toward less frequent bleeding in 

this group. 

 

Table 1: Probabilities of obesity effecting frequency of bleeding  

 

 

 

 

 

Table 2 shows that, regardless of contraceptive method, obese participants had 

approximately 72% greater chance of experiencing a long duration of bleeding compared to 
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Status 
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frequent 

     

Copper IUD Obese 0.38 0.55 0.07 

Copper IUD Normal 0.85 0.0 0.13 

DMPA Obese 0.38 0.55 0.07 

DMPA Normal 0.85 0.02 0.13 

Implant Obese 0.36 0.58 0.06 

Implant Normal 0.86 0.02 0.12 
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women with a normal BMI. In contrast, women with a normal BMI had significantly higher 

odds of reporting their bleeding duration as “about right.” 

Table 2: Probabilities of obesity effecting duration of bleeding 

 

 

 

 

 

 

 

 

Regarding volume of blood loss, Table 3 shows that women with normal BMI consistently 

showed a higher probability (77-80%) of  "About right" volume of blood loss compared to 

obese participants who showed a higher probability (49-68%) of "Too little" blood loss. 

 

Table 3: Probabilities of obesity effecting volume of bleeding  

 

 

 

 

 

 

 

Table 4 examined the effect of obesity status on opinions of bleeding volume. The statistical 

model did not converge, indicating that stable parameter estimates could not be obtained. 

Consequently, no statistically significant difference was detected between obese and normal 

BMI groups. This suggests that within the dataset, obesity status did not have a measurable 

effect on perceptions of bleeding. 

Contraceptive 
Method 

Obesity 
Status 

About 
right 

Too 
long 

Too 
short 

Copper IUD Obese 0.27  0.71    0.02 

Copper IUD Normal 0.87  0.04    0.09 

DMPA Obese 0.25 0.73    0.02 

DMPA Normal 0.87  0.05    0.09 

Implant Obese 0.25 0.73    0.02 

Implant Normal 0.86 0.05    0.09 

Contraceptive 
Method 

Obesity 
Status 

About 
right 

Too 
little 

Too 
much 

Copper IUD Obese 0.42 0.49    0.09 

Copper IUD Normal 0.80 0.03    0.16 

DMPA Obese 0.41 0.50    0.10 

DMPA Normal 0.79  0.03    0.18 

Implant Obese 0.26 0.68    0.06 

Implant Normal 0.77  0.07    0.16 
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Table 4: Probabilities of obesity effecting opinion of bleeding 

 

 

 

 

Effect of smoking on bleeding patterns  

Figure 6 shows the relationship between the occurrence of smoking and bleeding patterns 

in the study. The dataset comprised a total of 198 smokers and 2828 non-smokers.  

Generally, both smoking and non-smoking participants said their bleeding patterns were 

about right. Within the smoking group, 17% (n=33) of participants  reported frequency of 

bleeding to be too frequent, 32% (n=63) too long and 18% (n=35) reported volume of blood 

loss to be too much. However, of the participants who smoked, 84% (n=166) felt their 

bleeding pattern was acceptable.  

Smoking was not significantly associated with frequency of bleeding (2=1.98, df=2, 

p=0.371), duration of bleeding (2=2.10, df=2, p=0.350), volume of bleeding (2=0.40, df=2, 

p=0.817), and opinion of bleeding (2=0.00, df=1, p=1.000).  

Contraceptive 
Method 

Obesity 
Status 

Acceptable 
Not 
acceptable 

Copper IUD Obese 2 0 

Copper IUD Normal 0 2 

DMPA Obese 2 0 

DMPA Normal 0 2 

Implant Obese 2 0 

Implant Normal 0 2 
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Figure 6: The relationship between smoking and bleeding patterns recorded at first and later visit  

The role of bleeding in discontinuation of contraceptive method  

Data on the role of AUB in contraceptive discontinuation were available for 323 participants 

who had discontinued their contraceptive method. Of these, there was a graded response 

in the role of bleeding on discontinuation across all three methods. This is demonstrated in 

table 5, with the most common reasons for discontinuation of contraceptive being heavy 

menstrual bleeding (n=95, 29%), prolonged menstrual bleeding (n=91, 28%), and abnormal 

uterine bleeding (n=85, 26%). These percentages were significantly greater than those for 

participants with irregular menstrual bleeding and amenorrhea (2=80.17, df=4, p<0.001). 

 

Table 4: Bleeding patterns most associated with discontinuation of contraceptive method across all three 

methods  
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The relationship between bleeding patterns and cassation of contraceptive method is further 

demonstrated in figure 7 in a graphical format. 

 

Figure 7: The relationship between cessation of contraceptive method and different bleeding patterns 

DISCUSSION 

Irregular menstrual bleeding has been shown to be the most common clinical side effect 

causing discontinuation of contraceptive method [11]. Objective assessment of bleeding 

patterns is therefore crucial in the evaluation of a contraceptive method to ensure its ongoing 

use and acceptance. This study focused on characterizing the differences in iatrogenic AUB 

amongst three modes of contraceptives.  

In the examination of bleeding patterns among copper IUD users, 20% of participants 

expressed concern regarding the frequency of bleeding, with 36% reporting duration of 

bleeding as a point of concern during their initial visit. Volume of blood loss was similarly 

reported as too much in 26% of participants, and bleeding pattern overall was considered 

unacceptable in 19% of users at their first visit.  

These findings mirror existing research where intermenstrual spotting and prolonged and 

heavy menstrual bleeding are reported to be common side effects in copper IUD users, this 

being one of the leading reasons for method discontinuation [12]. This is likely secondary to 

the copper IUD causing a sterile inflammatory response within the uterus, rendering it 

25%

8%

17%

37%

14%

20%

4% 5%
3%

14%

4%

8%

21%

14%

19%

0

10

20

30

40

50

60

Copper IUD DMPA Implant

N
u

m
b

er
 o

f 
p

at
ie

n
ts

Abnormal uterine bleeding Heavy mentrual bleeding

Amenorrhea Irregular menstrual bleeding

Prolonged menstrual bleeding



19 

 

inhospitable to sperm [13]. This inflammation can lead to heavier bleeding than normal. A 

meta-analysis by the Indian Council of Medical Research found that use of the copper IUD 

was associated with increased frequency of bleeding in 18-20% of users, particularly within 

the first three months of use [11]. 

Regarding bleeding patterns in DMPA-IM users in our study; 24% of participants reported 

infrequent bleeding at their later visit. At both the first and second visits the duration of 

bleeding was considered too short, and the volume of blood loss was reported as too little 

by 27% of participants at their first and 22% at their later visit. 

Twenty percent of participants assigned to the LNG implant group reported infrequent 

bleeding and described the duration of bleeding to be too short at the later visit. The implant 

group also showed high proportions of too little bleeding at both first and later visits. In both 

the DMPA-IM and Implant groups, 22% of participants found bleeding to be unacceptable 

at their later visit.    

Considering the above, it is not surprising that bleeding patterns for DMPA-IM and LNG 

Implant groups were similar. Research conducted in India showed infrequent bleeding to be 

common in users of Norplant II  (a hormonal long acting implant) as well as those using 

injectable contraceptives [11]. These findings illustrate the difference in bleeding patterns 

with use of hormonal contraceptives (the implant and DMPA-IM) versus non-hormonal 

methods (the copper IUD).  

Hormonal implants contain progestin, preventing pregnancy by suppressing ovulation and 

thickening cervical mucosa. DMPA-IM works similarly by suppressing ovulation and follicular 

development, with the lower oestrogen state leading to inhibition of endometrial thickening 

[13]. Understanding the mechanism of action of hormonal methods makes it easier to 

explain why bleeding patterns were altered, specifically at later visits when hormones had 

been given adequate time to exert their effects.  



20 

 

Although hormonal methods have a propensity to cause less bleeding frequency, shorter 

duration, and volume of blood loss in both groups, these patterns were reported as 

unacceptable by participants of our study. A unique descriptive study in South Africa 

reported that contraceptive choices are often influenced by wider social networks and local 

knowledge, with changes in menstrual cycle being most often the reason for change or 

discontinuation of method [14]. While amenorrhea or reduced bleeding is considered a 

desirable or convenient side effect in some cultural contexts, in this setting it was commonly 

perceived as unnatural or indicative of underlying illness. These culturally rooted perceptions 

highlight the importance of understanding local beliefs and menstrual norms when 

introducing contraceptive methods in similar African communities [14]. 

The analysis of bleeding patterns across different contraceptive methods revealed notable 

associations with obesity status. Overall, obese participants were more likely to report 

experience of  infrequent bleeding, prolonged bleeding duration, and reduced volume of 

blood loss compared to those with a normal BMI, regardless of the type of contraception 

used. These findings suggest that obesity may independently influence bleeding profiles in 

users of contraception, potentially compounding or modifying the effects of specific 

contraceptive methods. 

Various studies have illustrated that the increased rates of menstrual cycle disturbance in 

high BMI patients (25- 40 or greater) primarily related to the effects of obesity on gonadal 

steroid hormone concentration, leading to the disruption of normal ovulation and 

dysfunctional uterine bleeding [7]. With the increasing prevalence of obesity worldwide, the 

importance of considering BMI when selecting an appropriate method of contraceptive is 

paramount. The American College of Obstetricians and Gynecologists highlights the safety 

and efficacy of intrauterine devices (IUDs) as contraceptive options [15]. Furthermore, 

according to the WHO Medical Eligibility Criteria, both the levonorgestrel (LNG) implant and 



21 

 

the copper IUD are classified as category 1 methods for individuals with a BMI ≥30, 

indicating that they are safe and suitable for use in this population [16]. 

When analyzing the effect of smoking on bleeding patterns, the main limitation was the small 

sample size of only 7% of the sample (n=198). However, within the smoking group, 17% of 

participants reported bleeding to be too frequent, 32% too long, and 18% reported volume 

of blood loss to be too much. Eighty-four percent felt their bleeding pattern was  acceptable. 

Smoking was not significantly associated with frequency, duration, volume, or opinion of 

bleeding. Although the findings were not significant in this study’s limited sample, evidence 

from the general population shows that smokers are 47% more likely to experience AUB 

compared to non-smokers [6]. The cause of AUB in smokers is likely to be related to the 

effect of smoking and nicotine on the endometrium. Smoking inhibits the growth of new 

blood vessels, with nicotine promoting local angiogenesis. These changes in standard 

physiology interfere with the ordinary course of cell growth within the endometrium, leading 

to  disorganised cellular events that result in uneven shedding of the endometrial lining and 

irregular bleeding [17]. 

Data pertaining to the role of AUB on the discontinuation of contraceptive methods were 

available for 323 participants. The most common reasons for discontinuation of 

contraceptive method were heavy bleeding, followed by prolonged bleeding across all three 

methods of contraceptives.  

A review article including 54 studies on contraceptive discontinuation have shown users’ 

perception of and experience with side effects to be a strong influence in their decision to 

stop contraception, despite still requiring it [18]. The role of client-provider interaction in 

contraceptive discontinuation was explored in the article. The importance of optimizing 

contraceptive counseling was highlighted as a means of supporting clients to choose 

methods that will enable voluntary continuation [18]. The article also emphasized the 
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importance of information exchange during counseling to prepare clients for side effects. It 

concluded that providers should consider using more evidence-based counseling 

approaches as part of a strategy for decreasing method-related discontinuation of 

contraception [18]. 

LIMITATIONS  

This was a sub-analysis of a larger study, the ECHO study, which had different aims to those 

sought by this sub-analysis. Missing data from certain participant questionnaires led to 

exclusion from the analysis. Another limitation was the smaller sample sizes in the DMPA-

IM and LNG implant groups. This was primarily because some participants using these 

hormonal contraceptive methods developed secondary amenorrhea, which prevented them 

from responding to all questions related to bleeding abnormalities. As a result, their 

incomplete questionnaires led to their exclusion from the analysis. The sample size for the 

smoking group included only 7% of the total sample, therefore results in this limited sample 

were found not to be significant.  

A further limitation of this study is the reliance on self-reported data collected through 

questionnaires to assess bleeding patterns, including frequency, volume, duration and 

opinion of blood loss. While these subjective measures provide useful insights, they are 

inherently limited by recall bias and variability in individual interpretation. Objective 

measures such as menstrual calendars, detailed recording of the number of bleeding days, 

episodes of overflowing, pad usage (e.g., number of pads used per day) or menstrual 

volume measurements—would have provided more accurate and quantifiable assessments 

of abnormal bleeding. The lack of such objective data limits the precision with which bleeding 

abnormalities could be evaluated in this study. 
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RECOMMENDATIONS 

• This study emphasises the importance of counseling and shared decision-making 

between healthcare workers and patients around contraceptives, and what to expect 

from their chosen method. 

• Bleeding side effects should be addressed, and ongoing follow-up and management 

should occur. 

• More prospective studies need to be done in South Africa to better understand the 

effect of contraceptive side effects on method discontinuation, and how these can be 

managed best. 

CONCLUSION 

This research highlights the impact of different contraceptive methods on bleeding patterns. 

It depicts how each method influences bleeding patterns, specifically within one month of 

use and approximately six months later. Equipped with this knowledge, healthcare workers 

can adopt a more comprehensive counselling approach, enabling patients to select 

contraceptives appropriate to their specific need, thereby leading to increased compliance 

and continuation rates and an overall improvement in contraceptive outcomes. 
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APPENDICES 

Appendix A: Approved Research Protocol 

1 Introduction  

 

1.1 Background  

Access to contraception forms a fundamental role in human rights and contributes to 

improved health outcomes. Globally, 214 million women living in developing regions are 

estimated to have unmet contraceptive needs (1).  Multiple factors act as barriers to women 

needing contraceptives including; poor access to healthcare, health concerns, side effects 

and lack of power in decision making within relationships (1). 

Daily 810 mothers, of which 94% are from low and middle income countries, die from 

preventable complications of pregnancy and childbirth (1). Family planning has been 

outlined as one of the six “pillars” of safe motherhood in the global Safe Motherhood Initiative 

(2). One of the solutions to attempt to decrease maternal mortality is to increase the uptake 

of contraceptives; this in turn will improve child survival by promoting intentional timing and 

spacing of pregnancies(2). 

https://www.who.int/publications/i/item/9789241549158
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In South Africa (SA), it is estimated that 83% of women who require contraceptive services 

access it through the public health sector (3). Teenage pregnancies; defined as pregnancies 

in the age category 15-19 years;  are increasing significantly, with 16% of teenagers 

commencing child bearing. The mean age of first pregnancy in South Africa is 21 years old 

(3). 

Quality of care in relation to family planning is defined as the quality of contraceptive 

methods, attitudes of health care staff and contraceptive outcomes (3). A study done by 

Kriel et al. in KZN found that major barriers still exist in the quality of care that users of public 

health contraceptive services receive. The study showed that women have limited choice of 

contraceptives and are not given autonomy in choosing a method. It was found that lack of 

counselling, inadequate information and fear were factors responsible for reduced follow up 

and continuation of contraceptive services (3).  

It is well known that different contraceptive methods have varying side effects, and side 

effects are patient specific, with certain contraceptives being better tolerated than others 

depending on patient factors. Discontinuation of contraceptive methods is often attributed to 

undesirable side effects. Improved patient education surrounding the role of contraceptive 

methods on menstrual cycle disturbances, may lead to increased contraceptive uptake, 

compliance and ultimately decrease the incidence of unwanted pregnancies and its sequela.  

 

1.2 Abnormal Uterine Bleeding  

The term Abnormal uterine bleeding (AUB) was first introduced by the International 

Federation of Gynaecology and Obstetrics (FIGO) Menstrual Disorders Working Group in 

2011 (4).  

FIGO classified the underlying causes of AUB in reproductive years using the PALM-

COEIN method, which was revised in 2018 and is based on structural and non-structural 

causes of AUB (5). 

AUB is defined as any change in the duration, volume, frequency and regularity of uterine 

bleeding. It also includes intermenstrual bleeding and unscheduled bleeding when using 

varying types of hormonal preparations or intra-uterine devices (IUD) (5). 

Structural causes can be imaged or examined using histopathology (Polyps, Adenomyosis, 

Leiomyomas and Malignancy or atypical endometrial hyperplasia; PALM). Non-structural 

causes include those diagnosed by clinical assessment, detailed history, physical exam and 

occasionally laboratory testing (Coagulopathies, Ovulatory disorders, primary Endometrial 

disorders, Iatrogenic and Not otherwise classified; COEIN) (5). 
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Multiple studies have shown iatrogenic AUB (AUB I) to be a major cause for contraceptive 

discontinuation(6)AUB I forms part of the non-structural causes of AUB and encompasses 

abnormal bleeding caused by systemic pharmacotherapy or intrauterine systems. This 

group includes gonadal steroids such as oestrogen, progestins and androgens and 

substances that affect their production and function. It also includes pharmaceuticals that 

may cause to ovulatory disorders, for example those affecting dopamine metabolism like 

phenothiazines and tricyclic anti-depressants (5). 

1.3 Contraceptive methods  

Contraceptive methods can be divided into three main groups: short acting contraceptives, 

long acting reversible contraceptives (LARC) and permanent.  

Short-acting contraceptives, are methods which require regular use or use within short time 

intervals ranging from single use, daily use, and up to three monthly  (examples include; 

condoms, spermicides, pills, hormonal rings, patches and injectable’s) (7) 

 

Long-acting reversible contraceptives (LARC), defined as methods lasting three or more 

years include; IUD’s and hormonal implants. Randomised open label trial Permanent 

methods include sterilization (7).  

 

A major advantage of  LARC’s is that once initiated they do not  require active adherence 

(7). Unlike other short acting methods that are user-dependent, LARC methods only 

require intervention once they need to be discontinued (7).  

 

Two different methods of LARC’s will be explored in this study namely the copper IUD and 

the levonorgestrel (LNG) implant. The copper-containing IUD induces a sterile 

inflammatory response in the uterus, making it inhospitable to sperm (7). Additionally, the 

copper IUD is the most effective form of emergency contraception and may be used within 

10 days of unprotected intercourse (7). 

LNG implant is a rod containing progestin that is inserted sub-dermally into the upper arm. 

It prevents pregnancy by altering the viscosity of cervical mucous and suppressing 

ovulation (8). 
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Intramuscular depot medroxyprogesterone acetate (DMPA-IM) is a short acting 

contraceptive. DMPA suppresses ovulation and follicular development; the resulting lower 

oestrogen state causes thinning of the endometrium. 

The contraceptive CHOICE project of 2010, with a cohort of 10, 000 women, found that two 

thirds of participants chose to use LARC’s once financial barriers were removed(9). This 

pioneer study was the precipitant for the promotion and advocation of use of LARCS in 

women of reproductive age. The updated National Institute for Health and Care Excellence 

(NICE) guidelines of 2019, further state that all currently available forms of LARC’s are more 

cost effective than injectable contraceptives and are cheaper to use than the combined oral 

contraceptive methods even after 1 year of use (9). In a review article by members of the 

Brazilian National Specialized Commission in Contraception, it was found that LARCs show 

superior efficacy and demonstrate pregnancy rates of less than 1% per year in perfect use. 

A key advantage of LARCs as compared to short-acting reversible contraceptives is their 

ability to maintain high efficacy irrespective of the user’s compliance. Further they have 

considerably higher rates of satisfaction and continuity of use compared to short acting 

reversible contraceptives (10). NICE guidelines support this by stating that increasing the 

uptake of LARCs will significantly reduce the number of unintended pregnancies (11). 

1.4 The role of BMI in abnormal uterine bleeding  

Worldwide the prevalence of obesity has almost tripled in the last four decades, resulting in 

more women of reproductive age having an increased Body Mass Index (BMI) (12). Although 

data is limited on the effect of high BMI on contraceptives, there is some evidence that 

certain hormonal contraceptives including the transdermal patch and levonorgestrel (LNG) 

emergency contraception have decreased efficacy in women with higher BMI’s. 

Recommendations are generally against the use of combined oral  contraceptive (COC) use 

in overweight and higher BMI category  women, given that a  BMI ≥ 30 and  use of COCs 

are  both  risk  factors  for  venous  thromboembolism(13). In light of this, it is necessary to 

consider BMI when selecting an appropriate contraceptive method for a patient. A recent 

ACOG (American College of obstetrics and gynaecology) Committee Opinion statement 

recommended that IUDs be considered as first-line choices for adolescents and highlighted 

the safety and efficacy of IUDs (13). Various studies have illustrated the high rates of 

menstrual cycle disturbance in high BMI patients (BMI’s from 25 - 40 or greater), largely 

owing to the variations in gonadal steroid hormones concentrations attributed to obesity 

causing disruption of normal ovulation and dysfunctional uterine bleeding (13). This study 

aims to further evaluate the effect of BMI on bleeding patterns between in the two different 

LARC groups  and in the DMPA-IM group. 
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1.5 Smoking and Abnormal Uterine Bleeding  

Cigarette smoking has been shown to have a negative impact on reproductive health of 

females by accelerating onset of menopause, decreasing fertility and increasing the failure 

rate of oral contraceptives(14). On average smokers are 47 percent more likely to 

experience abnormal uterine bleeding than non-smokers (15) .  

Cigarette smoking is associated with anti-estrogenic effects and may lower oestrogen levels 

(16). It has been found that premenopausal smokers have lower urinary levels of estrone, 

estradiol and estriol. Postmenopausal smokers have half the serum oestrogen of non-

smokers and women who smoke are more likely to use hormone replacement therapy 

(HRT), with higher number of cigarettes smoked increasing this likelihood (14). The cause 

of abnormal uterine bleeding in smokers is likely to be related to the effect of smoking and 

nicotine on the endometrium. Smoking inhibits the growth of new blood vessels, while 

nicotine promotes local angiogenesis. It is proposed that these changes in standard 

physiology interfere with the ordinary course of cell growth, angiogenesis and apoptosis 

within the endometrium. Disorganised cellular events produce zones of defective new tissue, 

resulting in uneven shedding of the endometrial lining and irregular bleeding (13). 

 

1.6 Discontinuation of contraceptive usage 

Studies on contraceptive discontinuation have shown users perception of, and experience 

with side effects, to be a strong influence in their decision to stop contraception despite still 

requiring it (17). The World Health Organization (WHO) found after reviewing several 

Demographic and Health Survey’s (DHS) that method-related concern was the highest 

reason for discontinuation across all contraceptive methods(18). Other studies have shown 

anxiety and misconceptions about health consequences of unscheduled bleeding as well as 

side effects to play a leading role in contraceptive discontinuation (17). 

According to the latest DHS (2016), the contraceptive prevalence rate in SA for sexually 

active reproductive age women  (15–49 years) is 60% (19). This relatively high rate fronts 

difficulties with service delivery; equitable access, and consistent use specifically among 

young and rural groups of women (20). 

A qualitative study performed in South Africa in 2019 found that numerous factors impact 

women’s experiences related to contraceptive uptake, initiation and continuation, including 

knowledge gathered from social and community networks (20). Menstrual cycle changes 
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including intermenstrual bleeding and amenorrhoea were shown to be of great concern to 

women, and were regularly the reason for change of method, or discontinuation (20).  

Further research is necessary to understand the barriers against LARC use, particularly 

hormonal implants and intrauterine devices since these are accessible yet underutilised 

amongst South African women.  

Finally understanding how AUB may present in each LARC method and with use of the short 

acting contraceptive, DMPA-IM, as well as improved understanding on the role of patient 

specific characteristics, is essential.  

This may aid health care providers to accurately counsel patients on what menstrual cycle 

changes to expect and in doing so promote shared decision making to ultimately improve 

contraceptive method uptake and continuation. 

 

2. Aims and Objectives:  

The aim of this study is to explore patterns of AUB I associated with various contraceptives, 

specifically the copper-IUD, the levonorgestrel (LNG) implant and DMPA-IM. In addition to 

determine the relationship of high BMI and smoking on AUB patterns within a cohort of 

women recruited in the Evidence for Contraceptive Options and HIV Outcomes (ECHO) trial.   

 

Objectives  

1) To characterise the differences in abnormal uterine bleeding patterns among the 3 

contraceptive methods.  

2) To evaluate the relationship between high BMI (ranging from 25- 40 or more) and 

iatrogenic abnormal uterine bleeding.  

3) To evaluate the effect of cigarette smoking on abnormal uterine bleeding.  

4) To explore the role of AUB in the discontinuation of contraceptive methods.  

 

3.Methodology: 

 

3.1 Introduction: 

The study will use data collected from participants who were enrolled in the ECHO trial 

(ClinicalTrials.gov Identifier: NCT02550067), a multicenter, randomised, open-label trial on 

HIV seronegative women seeking effective contraception in various research sites. The 

study was conducted between December 2015 and September 2017 across 12 research 
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sites in eSwatini, Kenya, South Africa and Zambia. Sites were selected based on high HIV 

incidence and geographical distribution. included free-standing research centers, university-

affiliated research centers, and clinical sites providing reproductive health services(21).  

The aim of the ECHO study was to compare the incident of HIV acquisition across three 

different methods of contraception including the DMPA-IM, Copper IUD and LNG implant 

(21). During the course of the trial along with demographic information and information 

needed to meet the study objectives, multiple questionnaires related to contraceptive side 

effects, method discontinuation, menstrual cycle changes etc were completed by trial 

participants. 

3.2 Site of the study: 

(21)Data will be obtained through the Match Research Unit (MRU) of the  Wits Health 

Consortium (Pty) Ltd in the Department of Obstetrics and Gynaecology at the University of 

the Witwatersrand. MRU will provide a laptop containing data from 9 different ECHO trial 

study sites based in  SA. MRU is based in Kwa-Zulu Natal (KZN), SA and was involved in 

data collection for the ECHO trial  SA based sites. 

 

3.3 Demographics of the sample and study design 

Inclusion criteria: 

• All participants enrolled in the South African sites (9 sites) of the ECHO trial which 

met the trial criteria set out by the inclusion criteria of the ECHO consortium ( see 

appendix G).  

• Women who were not pregnant 

• HIV-seronegative 

• Aged 16–35 years 

• Seeking effective contraception 

• Did not have medical contra- indications 

• Agreed to use the assigned method for 18 months 

• Reported not to be currently using injectable, intrauterine or subcutaneous implant 

contraception in the last 6 months 

• Sexually active. 

• Agreed not to participate in studies of drugs or vaccines or any other clinical research 

while participating in the study 

 

Exclusion Criteria: 
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• Any women who was excluded from the ECHO trial as they were found to have met 

the exclusion criteria set out by the trial (appendix G). This includes: 

• Medical contraindications (category 3 or 4 as detailed in the WHO Medical eligibility 

criteria for contraceptive use, 5th edition, Geneva: WHO) to DMPA, LNG implant or 

copper IUD’s. 

• Has received DMPA IM or Norethisterone enathane IM in the last 6 months 

• Has used an implant or an IUD in the last 6 months  

• Is pregnant or intending to become pregnant in the next 18 months  

• Has previously enrolled in the study  

• Has any conditions (social or medical), which in the opinion of the investigator, 

would make study participation unsafe or complicate data interpretation. 

• Any women whose side effects CRF was not completed 

• Women from ECHO study sites outside South Africa. 

 

Study design: Subanalysis of a multicenter, randomised open label trial; the ECHO trial 

 

3.4  Data collection 

This research will involve a secondary analysis of ECHO trial data by reviewing data 

collected from case report files (CRF’s) used in the original study. 

The data analysed will include only those relevant to meet the specific objectives of the study 

including enrolment (appendix D), demographics (appendix E), contraceptive side effects 

(appendix F), physical exam (appendix G) and randomised hold/discontinuation (appendix 

H). 

The sample size will consist of 5759 participants which will include participants from the 9 

SA based sites. See table below for breakdown of participant numbers from each site. 
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Table showing the number of participants assigned to each site (21) 

 

The relevant data will be recorded onto a data collection sheet, specific for each participant 

(appendix A). The combined data from the data collection sheet of each participant will be 

analysed later. 

 

4.Data Analysis  

 

Data analysis will involve the analysis of the data pertinent to meet the objectives outlined 

above, specifically the responses to the questions stated in the data collection sheet 

(appendix A). 

For objective one data on contraceptive side effects will be analysed (appendix D). Paying 

specific attention to patterns of bleeding including regularity, frequency, duration and volume 

of blood loss. Data will be used to compare bleeding patterns across each contraceptive 

method. Percentages of the frequency of each symptom will be determined in each 

contraceptive group, and pie charts will be used to display the percentage frequency of each 

symptom in each respective contraceptive method. 

In order to meet objective two; evaluation of the role of BMI on iatrogenic AUB; data 

pertaining to physical exam will be evaluated (appendix E). BMI’s will need to be calculated 

and patients categorised. The participants who fall within a BMI category of 25 upwards will 

be considered high BMI. Sub-classifications will include overweight (BMI 25-29.9), Class 1 

Obesity (BMI 30.0-34.9), Class 2 Obesity (BMI 35-39.9) and Class 3 Obesity (BMI above 
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40). In each BMI group AUB patterns and frequency of symptoms will be explored and 

displayed on an appropriate graph to depict the findings. 

Objective three aims to evaluate the effect of cigarette smoking on AUB. Data containing 

demographics (appendix C) will be analysed to meet this. Data for participants who smoked 

any number of cigarettes from one upwards per day will be recorded. AUB bleeding patterns 

in each group will be determined and the incidence of symptoms in relation to amount of 

cigarettes smoked will be explored. The bleeding patterns will be compared to matched 

participants who were non-smokers and this will be displayed pictorially using bar graphs. 

For objective four the role of AUB in discontinuation of contraceptives; randomised method 

discontinuation data will be evaluated (appendix F). Data including participants who 

permanently discontinued the contraceptive, will be evaluated and their reason/s for 

discontinuation, specifically reasons pertaining to bleeding abnormalities. Frequency of 

discontinuation of each method will be calculated and  the most common reasons will be 

charted within each method.  

Once data have been combined into a single excel spread sheet and segregated into three 

groups: DPMA-IM, Copper IUD and LNG Implant group, descriptive statistics will be used to 

determine mean, mode, median and frequency values.  

To test for statistical significance between the variables Stata software will be utilised. This 

will allow for the generation of statistical visualisations, reporting and assist with 

manipulation of data obtained in order to meet study objectives. 

 

5.Ethics  

Local research ethics committees (RECs) for each of the study sites (appendix C), the FHI 

360 Protection of Human Subjects Committee and the World Health Organisation 

approved the ECHO study (ClinicalTrials.gov, number NCT02550067). 

All participants provided written informed consent, which included counselling on 

randomisation, each contraceptive method, and their rights as participants in the research. 

(appendix B) 

An application to the University of Witwatersrand Human REC will be made to conduct this 

sub-analysis on the data obtained during the ECHO trial. Permission has been obtained 

from the Match Research group for use of data from the South African sites involved in the 

study (appendix H) 
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6. Timing 

 

 Aug Sep

t 

Oct Nov Dec Ja

n 

Feb Ma

r 

Ap

r 

May Jun Jul 

Literature review              

Preparing 

protocol  

            

Protocol 

assessment  

  

 

          

Ethics application             

Collection data             

Data analysis              

Write up- thesis               

Writing up -paper              

 

7. Funding  

Funding for the ECHO Trial was provided by the combined support of the Bill & Melinda 

Gates Foundation, the American people through the United States Agency for International; 

the Swedish International Development Cooperation Agency, the South Africa Medical 

Research Council; and the United Nations Population Fund. Contraceptive supplies were 

donated by the Government of South Africa and US Agency for International Development 

(21).  

Funding for data collection at the MatCH Research site (KZN) a single trip from 

Johannesburg to KZN in order to collect laptop containing data and any printing costs will 

be paid by the primary researcher. 

An application for funding from the Wits Masters of Medicine fund as well as to the South 

African Association of Trainees in Obstetrics and Gynaecology (SAATOG) research fund 

will be made to aid with publication fee’s.  
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 Category  Amount  Total  

Protocol write up 

and literature 

review 

Fixed  0 0 

Travel Match 

research site  

Travel Return flight 2000 (x1) R2000 

Collect data and 

analyze 

Fixed  0 0 

Printing  Fixed  500  500 

Report and 

publication  

Publication 2730.50 2730.50 

   R5230.50 

 

8. Limitations 

This is a secondary analysis so it may be limited by not having all relevant  information 

available. Certain variables may not be recorded on the CRF’s, which would necessitate for 

the exclusion of this data.  

 

9. References  

1.  Cavallaro FL, Benova L, Owolabi OO, Ali M. A systematic review of the effectiveness of 

counselling strategies for modern contraceptive methods: what works and what doesn’t? 

BMJ Sex Reprod Health [Internet]. 2020 [cited 2022 May 25]; 46(4): 254-269. Doi: 

10.1136/bmjsrh-2019-200377 

 2.  Aung B, Mitchell JW, Braun KL, Findings K. Effectiveness of mHealth Interventions for 

Improving Contraceptive Use in Low-and Middle-Income Countries: A Systematic 

Review. Global Health: Science and Practice  [Internet].  2020 [cited 2022 May 25 ]; 

8(4): 813-826.  Available from: www.ghspjournal.org.  

3.  Kriel Y, Milford C, Cordero JP, Suleman F, Steyn PS, Smit JA. Quality of care in public 

sector family planning services in KwaZulu-Natal, South Africa: a qualitative evaluation 

from community and health care provider perspectives. BMC Health Serv Res [Internet]. 

2021 Dec [cited 2022 May 25 ]; 21(1). Doi: 10.1186/s12913-021-07247-w. 1  

4.  Bradley LD, Gueye NA. The medical management of abnormal uterine bleeding in 

reproductive-aged women. Vol. 214, Am J of Obstet Gynecol [Internet]. 2016 [cited 2022 

May 28 ]; 214(1): 31–44. Doi: 10.1016/j.ajog.2015.07.044  

5.  Munro MG, Critchley HOD, Fraser IS, Haththotuwa R, Kriplani A, Bahamondes L, et al. 

The two FIGO systems for normal and abnormal uterine bleeding symptoms and 

http://www.ghspjournal.org/


38 

 

classification of causes of abnormal uterine bleeding in the reproductive years: 2018 

revisions. Int J  Gynecol Obstet [Internet]. 2018 [cited 2022 May 29];143(3). Doi: 

10.1002/ijgo.12666   

6.  Evaluation and management of unscheduled bleeding in individuals using hormonal 

contraception - UpToDate [Internet]. [cited 2022 May 26]. Available from: 

https://www.uptodate.com/contents/evaluation-and-management-of-unscheduled-

bleeding-in-individuals-using-hormonal 

contraception?search=contraceptive%20discontinuation&source=search_result&select

edTitle=5~150&usage_type=default&display_rank=5  

7.  Cleland K, Zhu H, Goldstuck N, Cheng L, Trussell J. The efficacy of intrauterine devices 

for emergency contraception: a systematic review of 35 years of experience. Hum 

Reprod [Internet]. 2012 [cited 2022 May 26] ;27 (7): 1994-2000. Doi: 

10.1093/humrep/des140 

8.  Robbins CL, Ott MA. Contraception options and provision to adolescents. Minerva 

Pediatr [Internet]. 2017 [cited 2022 June 23 ]; 69 (5): 403–414. Doi: 10.23736/S0026-

4946.17.05026-5  

9.  Secura GM, Allsworth JE, Madden T, Mullersman JL, Peipert JF. The Contraceptive 

CHOICE Project: Reducing barriers to long-acting reversible contraception. Am J Obstet 

Gynecol [Internet]. 2010 [cited 2022 June 22 ]; 203(2):1-7. 

Doi:10.1016/j.ajog.2010.04.017 

10.  Machado RB, Maria I, Monteiro U, Magalhães J, Aparecida C, Guazzelli F, et al. Long-

Acting Reversible Contraception Ã Contracepção reversível de longa ação Ã. Rev Bras 

Ginecol Obstet [Internet]. 2017 [cited 2022 May 27];39:294–308. Doi: 10.1055/s-0037-

1603647 

11. Overview | Long-acting reversible contraception | Guidance | NICE [Internet]. [cited 2022 

May 29]. Available from: https://www.nice.org.uk/guidance/cg30.  

12.  Boyce TM, Neiterman E. Women in larger bodies’ experiences with contraception: a 

scoping review. Reprod Health [Internet]. 2021  [cited 2022 May 27]; 18(1). Doi:  

10.1186/s12978-021-01139-2 

13.  Hillman JB, Miller RJ, Inge TH. Menstrual Concerns and Intrauterine Contraception 

Among Adolescent Bariatric Surgery Patients. J Womens Health [Internet]. 2011 [cited 

2022 May 30]; 20(4): 533-536. Doi: 10.1089/jwh.2010.2462  

14.  Grossman MP, Nakajima ST. Menstrual cycle bleeding patterns in cigarette smokers. 

Contraception [Internet]. 2006 [cited 2022 May 31]; 73(6):562–565. Doi: 

10.1016/j.contraception.2006.01.016  

https://www.nice.org.uk/guidance/cg30


39 

 

15.  Rosenberg MJ, Waugh MS, Stevens CM. Smoking and cycle control among oral 

contraceptive users. Am J Obstet Gynecol [Internet]. 1996 [cited 2022 Jun 11]; 

174(2):628–32. Available from: https://pubmed.ncbi.nlm.nih.gov/8623797/. Doi: 

10.1016/S0002-9378(96)70440-4  

16.  Schrager S. Mechanisms of Action Combination Oral Contraceptive Pills Abnormal 

Uterine Bleeding Associated with Hormonal Contraception. Am Fam Physician 

[Internet]. 2002 [cited 2022 May 27] ; 65(10) 2073-2079. Available from: 

www.aafp.org/afp  

17.  Danna K, Angel A, Kuznicki J, Lemoine L, Lerma K, Kalamar A. Leveraging the Client-

Provider Interaction to Address Contraceptive Discontinuation: A Scoping Review of the 

Evidence That Links Them. Glob Health Sci Prac [Internet]. 2021 [cited 2022 May 

27];9(4): 948-960. Available from: www.ghspjournal.org  

18.  Ali MM, Cleland J, Shah IH. Causes and consequences of contraceptive discontinuation: 

evidence from 60 demographic and health surveys. 2012 [cited 2022 Jun 21]; Available 

from: http://www.who.int/about/  

19.  National Department of Health- NDoH, Statistics South Africa- Stats SA, South African 

Medical Research Councel – SAMRC, and ICF. 2019. South African Demographic and 

Health Survey 2016 [cited 2022 Jun 23]. Pretoria, South Africa, and Rockville, Maryland, 

USA: NDoH, Stats SA, SAMRC, and ICF. Avialable from: www.statssa.gov.za  

20.  Harries J, Constant D, Wright V, Morroni C, Müller A, Colvin CJ. A multidimensional 

approach to inform family planning needs, preferences and behaviours amongst women 

in South Africa through body mapping. Reprod Health [Internet]. 2019  [cited 2022 Jun 

23]; 16(1). Doi: 10.1186/s12978-019-0830-6 

21.  Ahmed K, Baeten JM, Beksinska M, Bekker LG, Bukusi EA, Donnell D, et al. HIV 

incidence among women using intramuscular depot medroxyprogesterone acetate, a 

copper intrauterine device, or a levonorgestrel implant for contraception: a randomised, 

multicentre, open-label trial. Lancet [Internet]. 2019 Jul 27; [cited 2022 Jun 23]; 

394(10195):303–313. Doi: 10.1016/S0140-6736(19)31288-7  

https://pubmed.ncbi.nlm.nih.gov/8623797/
http://www.aafp.org/afp
http://www.ghspjournal.org/
http://www.who.int/about/
http://www.statssa.gov.za/


40 

 

Protocol Appendix A: Data Collection Sheet 

 
 
 

 

 



41 

 

 



42 
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Protocol Appendix F: ECHO  Demographics
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Protocol Appendix G: ECHO Contraceptive Side Effects 
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Protocol Appendix H: ECHO Physical Exam 
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Protocol Appendix I: ECHO Randomise Method Discontinuation 
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