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			Abstract

			Aims: The aim of the paper is to determine as to whether or not the various ratings and rankings propounded by the World Health Organization (WHO), government agencies, professional organizations, and research institutes are reliable instruments for women in search of a contraceptive method and for health care providers who assist women in these pursuits. 

			Method: To accomplish its goal, the review analyzes tables, surveys, and charts contained in the most frequently consulted sources of information, namely pertinent research articles as well as publications disseminated by government agencies. In order to accurately reflect present-day trends, the publications of the most influential agencies and institutions are selected among the vast number of available past and present sources. 

			Results: As a result of the systematic analysis of presently available rankings, shortcomings and inaccuracies are brought to light. They provide a rationale for the claim that revision of data is urgently needed. 

			Conclusion: In conclusion the study draws attention to the clinical reverberations of the topic and emphasizes the pivotal role of the health care provider who guides women in their search for the personally most suitable method of contraception. 
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			Abbreviations: WHO: World Health Organization; LARC: Long Acting Reversible Contraception; CTFT: Contraceptive Technology Failure Table; FDA: Food and Drug Administration; CIC: Combined Injectable Contraceptives; ECPs: Emergency Contraception Pills

		

		
			Introduction

			The importance of birth control, family planning, and contraception has been underscored in numerous studies. The World Health Organization (WHO) argues that the number of abortions could be reduced if appropriate contraceptive measures were taken: “An increase in the use of effective contraceptive methods results in reducing the incidence of abortion. Three out of four induced abortions could be eliminated if the need for family planning were fully met by expanding and improving family planning services and choices [1]. Studies in health statistics have highlighted the importance of contraceptive care. Assuming that the needs for contraception could be met, it is estimated that“ . . . 54 million unintended pregnancies, including 21 million unplanned births and 26 million abortions, would be averted annually [2]. Socio-economic studies have emphasized advantages for the taxpayer: “. . . every $1 spent on public funding for family planning saves taxpayers $3.74 in pregnancy-related costs [3]. Prevention of teenage pregnancy through Long Acting 

Reversible Contraception (LARC) has been investigated in evidence-based studies [4]. 

			Contraception is not accepted by all women as a means to prevent unintended pregnancy. Unexpectedly, it is one of the most developed countries which has the highest rate of unintended pregnancy worldwide. “However, the most recent U.S. data still indicate that 45% of all pregnancies in the United States are unintended, as compared with 34% in Western Europe [5]. In fact, 38% of U.S. women in child-bearing age do not use contraception, according to statistical data from the year 2012 [6]. 

			The reasons why a relatively large percentage of women in the U.S. and in other countries does not use contraception are a matter of debate, and frequently restricted access to contraception or unavailability of contraceptive care is inculpated. The present commentary argues that lack of accurate information is one of the reasons for women to remain undecided vis-à-vis contraception. The following discussion argues that presently available information on ratings and rankings of contraceptive methods does not enable women to make an intelligent choice, as stipulated by the ethical principle of informed consent. “The patient’s right of self-decision can be effectively exercised only if the patient possesses enough information to enable an intelligent choice [7].

			Discussion

			One of the first modern rankings appeared in 1982 and was entitled “Relative effectiveness of frequently used contraceptive methods“ [8]. Besides other shortcomings, this ranking did not distinguish between estimates for “common use“ and “correct and consistent use,“ as does the contemporary table of the WHO [9] or between “typical use“ and “perfect use“ as do several other tables, including the Contraceptive Technology Failure Table (CT Failure Table) [10]. This latter rating of contraceptive methods, published in a 2011 study on contraceptive efficacy, has been used as a source not only by the WHO but also by the U.S. Food and Drug Administration (FDA).

			The CT Failure Table (CTFT)-A Reliable Source?

			The CTFT rates the different methods according to estimates for women experiencing an unintended pregnancy during the first year of “typical use“ and the first year of “perfect use;“ an additional distinction is made between “first year of use“ and “continuing use at one year.“ 

			According to this table, the LARC, ie, implants and intrauterine devices, are the most effective, especially the implant Implanon (precursor of Nexplanon) with a failure rate of 0.05 for both perfect and typical use. Among intrauterine contraceptives, Mirena (Levonorgestrel=LNg) with a perfect and typical use failure rate of 0.2 is superior to ParaGard (copper T) with a perfect use failure rate of 0.6 and a typical use failure rate of 0.8. Almost equally effective in perfect use are Depo-Provera (0.2 perfect use, 6 typical use), NuvaRing (0.3 perfect use, 9 typical use), Evra patch (0.3 perfect use, 9 typical use), as well as combined pill and progestin-only pill (0.3 perfect use, 9 typical use). 

			A ranking according to perfect use based on the CTFT yields the following table (Table 1). While this table provides reliable estimates, it fails to list Basal Body Temperature method, combined contraceptive patch and combined Contraceptive Vaginal Ring (CVR), monthly injectables or Combined Injectable Contraceptives (CIC), progestogen-only injectables, and calendar method (replaced by Standard Days).

			An additional deficit is the use of obsolete data for the typical use estimates of several methods, including the fertility awareness-based methods. These data are not derived from genuine research but “. . . are take from the 1995 National Survey of Family Growth [10]. Despite these shortcomings the CTFT has been used as a source by other influential organizations such as the WHO and the FDA. 

			Table 1: Ranking based on Contraceptive Technology (2011).

			
				
					
					
				
				
					
							
							Method

						
							
							Perfect/ Typical Use

						
					

					
							
							Implanon

						
							
							0.05/0.05

						
					

					
							
							Male sterilization

						
							
							0.10/0.15

						
					

					
							
							Mirena (LNg)

						
							
							0.2/0.2

						
					

					
							
							Depo-Provera

						
							
							0.2/6

						
					

					
							
							NuvaRing

						
							
							0.3/9

						
					

					
							
							Evra Patch

						
							
							0.3/9

						
					

					
							
							Combined pill and Progestin-only pill

						
							
							0.3/9

						
					

					
							
							Symptothermal method

						
							
							0.4/24

						
					

					
							
							Female sterilisation

						
							
							0.5/0.5

						
					

					
							
							Para Gard (copper T)

						
							
							0.6/0.8

						
					

					
							
							Male condom

						
							
							2/18

						
					

					
							
							Ovulation method

						
							
							3/24

						
					

					
							
							TwoDay method

						
							
							4/24

						
					

					
							
							Withdrawal

						
							
							4/22

						
					

					
							
							Standard Days method

						
							
							5/24

						
					

					
							
							Femal condom

						
							
							5/21

						
					

					
							
							Diaphragm

						
							
							6/12

						
					

					
							
							Sponge- nulliparous women

						
							
							9/12

						
					

					
							
							Spermicides

						
							
							18/28

						
					

					
							
							Sponge- parous women

						
							
							20/24

						
					

					
							
							No method

						
							
							85/85

						
					

				
			

			WHO and FDA Ratings

			The WHO table of 2017 entitled “Effectiveness to prevent pregnancy“ lists the various methods without ranking them and distinguishes between “correct and consistent use“ and “common use.“ The table harmonizes with its source, the CTFT, except for the omission of the Ovulation (cervical mucus) method. This method deserves attention because its physiological foundation, ie, qualitative and quantitative changes in cervical mucus during the menstrual cycle, are not only fundamental parameters for contraception but are also essential in fertility research.

			The omission of the ovulation method in the WHO table is a minor flaw compared to the incompleteness of a survey provided by the FDA in 2013, entitled “Food and Drug Administration (FDA) Approved Methods of Birth Control [11]. In this ranking, percentages are indicated for “number of women out of 100 who will NOT get pregnant,“ with the usual distinction between “perfect“ and “typical“ use.

			According to this FDA survey, several methods achieve more than 99 percent for both perfect and typical use, namely: Sterilization Surgery for Women, Surgical Sterilization Implant for Women, Sterilization Surgery for Men, Implantable Rod, and IUD. These methods are considered equally effective in both perfect and typical use and are ranked higher than those whose typical use estimates are inferior to their perfect use estimates, namely:

			1.	Shot/Injection >99% perfect use (91% typical)

			2.	Oral Contraceptives (Combined pill: “The Pill”) >99% perfect use (91% typical) 

			3.	Oral Contraceptives (Progestin-only: “The Pill”) >99% perfect use (91% typical) 

			4.	Oral Contraceptives (Extended/Continuous use: “The Pill”) >99% perfect use (91% typical) 

			5.	Patch >99 perfect use (91% typical)

			6.	Vaginal Contraceptive Ring >99 perfect use (91% typical).

			Among the less effective methods, according to the FDA, are Male Condom, Diaphragm with Spermicide, Sponge with Spermicide, Cervical Cap with Spermicide, Female Condom, and Spermicide. 

			As can be seen, the FDA’s approach to ranking methods does not enable women to identify unambiguously the most effective methods. To wit, according to the FDA ranking, implantable rod and IUDs belong to the most effective methods (>99%). A more precise ranking, however, such as the one propounded by the CTFT [10], shows that implants and IUDs are by no means equally effective. In fact, implants (estimates of 0.05 for both perfect and typical use) are more effective than IUDs; the copper-containing IUD estimate is 0.8 for typical and 0.6 for perfect use and the levonorgestrel-containing IUD estimate is 0.2 for both typical and perfect use. Another weakness in the FDA survey is the omission of several methods, ie, the fertility awareness-based (periodic abstinence) methods. These methods are an integral part not only of the CTFT and the WHO table but also of most international publications. 

			The Need for Comprehensive Rankings and Ratings

			As shown above, an in-depth-analysis of presently available ratings and rankings reveals notable discrepancies. On the basis of a systematic comparison, the data presented by the CTFT [10]. Appear as the most accurate. However, even the CTFT does not completely satisfy the requirements of the principle of informed consent [7]. because it lacks vital information on safety. Yet, such information is indispensable for enabling women to make an intelligent choice, especially those women who are interested not only in efficacy but also in safety in the sense of no harm (“nil nocere“). 

			Regarding the concept of “safety“ one has to bear in mind various connotations of the term. Some women understand safety in the sense of protection against sexually transmitted diseases; they can heed the recommendations of the FDA: “Except for abstinence, latex condoms are the best protection against HIV/AIDS and other STIs [11]. For those women who interpret “safe“ as “truly effective,“ the ratings and rankings according to efficacy convey the relevant information. The majority of women understand “safe“ as meaning “not harmful,“ and for them several questions remain open. In fact, almost all influential rankings presently available focus on efficacy without paying particular attention to the aspect of safety. An exception is the WHO table which sporadically refers to adverse events. Such sporadic references might not suffice for those women and health care providers who desire comprehensive information on adverse events, risks, and complications. For them it will be insufficient to refer to death or a serious complication, as has been the case in a study on Emergency Contraception (EC): “No deaths or serious complications have been causally linked . . . “ to Emergency Contraception pills (ECPs) [12]. 

			Table 2: Safety - Efficacy - Convenience Rating, 2018.

			
				
					
					
					
					
					
				
				
					
							
							Method 

						
							
							Safety (no harm in the sense of “nil nocere“)

						
							
							Efficacy Perfect-Typical use

						
							
							Convenience 

						
							
							Cost /Specifications

						
					

					
							
							Symptothermal 

						
							
							High

						
							
							0.4-24

						
							
							High

						
							
							No cost. Body temperature must be measured, cervical mucus must be observed (clear texture), cervix must be palpated (soft consistency and open).

						
					

					
							
							Ovulation (based on cervical mucus)

						
							
							High

						
							
							3-24

						
							
							High

						
							
							No cost. Cervical mucus must be observed (“spinnbarkeit“)

						
					

					
							
							TwoDay (based on cervical mucus)

						
							
							High

						
							
							4-24

						
							
							High

						
							
							No cost.Coitus must be avoided during fertile days. Fertile days determined by presence of cervical mucus (color and consistency). Coitus may be resumed after 2 consecutive dry days (or absence of secretion).

						
					

					
							
							Standard Days (SDM) – based on calendar

						
							
							High

						
							
							5-24

						
							
							High

						
							
							No cost. Fertile period is tracked and coitus avoided (usually days 8-19 of each 26-32 day cycle).

						
					

					
							
							Basal Body Temperature (BBT)

						
							
							High

						
							
							1-25

						
							
							High 

						
							
							No cost. Fertile phase has passed when body temperature has risen (0.2-0.5° C) and remained such for 3 days. Conception is unlikely from 4th day following rise of temperature until next menstruation.

						
					

					
							
							Calendar (rhythm) method

						
							
							High

						
							
							9-25

						
							
							High

						
							
							No cost. Menstrual cycle is monitored for at least 6 months. 18 is subtracted from shortest cycle (this is the estimated first day). 11 is subtracted from the shortest cycle (this is the estimated last fertile day. Caution when drugs are used (NSAID, certain aintibiotics, anxiolytics, antidepressants, etc.).

						
					

					
							
							Male condoms

						
							
							Moderate

						
							
							2-15

						
							
							High 

						
							
							Low cost. Protects against sexually transmitted diseases (STD) including HIV.

						
					

					
							
							Female condom

						
							
							Moderate

						
							
							10-21

						
							
							Moderate

						
							
							Moderate cost. Menstrual Barrier to prevent contact between sperm and egg. Protects against sexually transmitted diseases (STD) including HIV (according to WHO). 

						
					

					
							
							Implant

						
							
							Moderate

						
							
							0.05-0.05

						
							
							High

						
							
							High cost. To be implanted by clinician. Irregular vaginal bleeding.

						
					

					
							
							Mirena (LNG) IUD

						
							
							Moderate

						
							
							0.2-0.2

						
							
							Moderate

						
							
							High cost. Thickens cervical mucus. Amenorrhea.

						
					

					
							
							ParaGard (copper IUD)

						
							
							Moderate 

						
							
							0.6-0.8

						
							
							Moderate

						
							
							High cost. Copper component damages sperms.

						
					

					
							
							Depo-Provera

						
							
							Moderate

						
							
							0.2-6

						
							
							Moderate

						
							
							High cost. Irregular vaginal bleeding.

						
					

					
							
							Combined pill & progestin-only pill 

						
							
							Moderate

						
							
							0.3-9

						
							
							Moderate

						
							
							Moderate cost. Contains estrogen and progestogen..

						
					

					
							
							Evra patch

						
							
							Moderate

						
							
							0.3-9

						
							
							Moderate

						
							
							High cost.

						
					

					
							
							NuvaRing

						
							
							Moderate

						
							
							0.3-9

						
							
							Moderate

						
							
							High cost.

						
					

					
							
							Combined oral contraceptives (COCs) “the pill“

						
							
							Moderate

						
							
							1-8

						
							
							Moderate

						
							
							Moderate cost. Contains estrogen and progestogen.

						
					

					
							
							Combined contraceptive patch and combined contraceptive vaginal ring (CVR)

						
							
							Moderate

						
							
							1-8(?)

						
							
							Low

						
							
							High cost. Prevents ovulation. Releases both estrogen and progestin. Pharmaco-kinetic profile comparable to COCs.

						
					

					
							
							Monthly injectables or combined injectable contraceptives (CIC)

						
							
							Moderate

						
							
							1-3

						
							
							 

						
							
							High cost. Irregular vaginal bleeding.

						
					

					
							
							Progestogen-only injectables

						
							
							Moderate

						
							
							1-3

						
							
							High

						
							
							High cost. Irregular vaginal bleeding; delayed return to fertility after use.

						
					

					
							
							Diaphragms 

						
							
							Moderate

						
							
							6-12

						
							
							Low

						
							
							High cost.

						
					

					
							
							Emergency Contraception

						
							
							Moderate - Low

						
							
							15-15

						
							
							Moderate

						
							
							Moderate cost. Pills (ulipristal acetate 30 mg or levonorgestrel 1.5 mg) must taken twice to prevent pregnancy up to 5 days after coitus. Alternatively IUD (copper or levonorgestrel) to be inserted.

						
					

					
							
							Lactational Amenorrhea (LAM) 

						
							
							High

						
							
							1-2

						
							
							Moderate

						
							
							No cost. Effective as long as monthly bleeding has not yet returned. Requires exclusive breastfeeding day and night of infant less than 6 months old.

						
					

					
							
							Male sterilization (vasectomy)

						
							
							Moderate

						
							
							<1 after 3-months semen evaluation; 2-3 without semen evaluation.

						
							
							High

						
							
							High cost. Surgical intervention. Permanent contraception by cutting vas deferens tubes.

						
					

					
							
							Female sterilization (tubal ligation )

						
							
							Low

						
							
							0.5

						
							
							Moderate-Low

						
							
							High cost. Surgical intervention.

						
					

					
							
							 Sponge

						
							
							Moderate

						
							
							20-24 - parous women 9-12-nulliparous women

						
							
							Moderate

						
							
							Moderate cost.

						
					

					
							
							Spermicides

						
							
							Moderate

						
							
							12-30

						
							
							High

						
							
							Moderate cost.

						
					

				
			

			In order to meet the needs of those women whose understanding of safety encompasses more than death and serious complications, information on adverse events, risks, complications, and contraindications should be provided in future rankings. In addition, the aspect of convenience should be addressed, because convenience has an impact on compliance and insofar determines the perfect use estimate. A rating of contraceptive methods which takes into account the aspects of safety, convenience, and cost has been proposed recently (Table 2). 

			Such a rating might prove conducive to motivating women to engage in contraceptive pursuits, especially those with intolerance to hormones and devices or those who prefer to embrace a “natural“ method of contraception. 

			Conclusion

			In view of the shortcomings in the ratings propounded by some of the most influential organisations, women are not adequately informed according to the principles of informed consent and nil nocere. It must be stipulated therefore that health care providers intensify efforts to assist women in their search for the personally most suitable method. Practitioners should take into account their patients’ interest in safety and pay heed to studies highlighting the impact of contraception on the quality of life.
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