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Abstract 

Using a unique record keeping system, the 
use effectiveness of the Copper T-200 is 
examined in rural Bangladesh. In MWat ab the 
Copper T-200 is f highl' effective cont,acep-
tive modality. The adoptersare typically low 
to medium parity women under 30 years of 
age. 17he most important cause ofierminalion 
anong womei: in ite study was voluntary 
removal of the device. The complaint most 
often reporte(i was bleedingfollowed by pain 
and weakness. The Mallab expe ience suggests 
that sustained molivation and regular resup-
Ply are the two key components of this highly
successfulfamily plamingprogram. 

Keywords: Copper T-200; Continuation; 
Termination; Expulsion; Pregnancy; Removal; 
Side-effect. 

Introduction 

The Copper T-200 is an intrauterine contra-
ceptive device made of polythelene, shaped 
like the lettei T with a 200 mm copper wire 
wound around the vertical stem. The device 
owes its origin to studies carried oit in the 
late 1960s, which demonstrated both the 
advantage of the T configuration as well as 
the antifertility effect of copper. Tatum first 
hypothesized that the T shape would be re-
aimed in the tterus without altering the shape 

of the endometrium. Clinical trials of the 

Tatum T showed that it was associated with 
significantly less pain and bleeding than the 
popular Lippes Loop D and with markedly 
reduced expulsion rates. Failure rates, how­
ever, were unacceptably high with this 
method, and it becomes apparent that to be 
effective the T would have to carry an anti­
fertility agent [ 11. 

In 1969, Zipper et al. reported that copper
and zinc placed iii the uterus of rabbits inhibi­
ted pregnancy [141. This finding led to a 
series of animal studics on the effect of metal 
ipon fertility, which demonstrated that 

copper had a greater anti-fertility effect than 
other metals. When further laboratory re­
search demonstrated the safety of copper, a 
series of ciinical studies were carried out to 
determine the effectiveness of the Copper T 
and the optimal amount of coppzf tc; use in 
the device [ 51. These early clinical studies 
suggested that the Copper T was more effec­
tive than the Lippes Loop; pregnancy, expul­
sion and removal rattes were significantly 
lower among Copper T users than among 
users of the Lippes Loop D [4,12]. These 
encouraging findings from the early clinical 
studies prompted a series of international 
studies to determine the effectivuness of the 
Copper T in a variety of settings. In this 
paper, findings from one such recent study in 
-ural Bangladesh are presented. 

The only known previous study of the 
Copper T in Bangladesh was a comparison of 
the Copper T-220C and the Lippes Loop, 
based on data from about 300 acceptors of 
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each device [31. This study was conducted in 
a population of women attending a family 
planning clinic in uiban Bangladesh and indi-
cated that the Copper T had higher continua-
tion rates than the Lippes Loop among 
women accepting IUDs immediately after 
menstrual regulation (MR) and approximately 
th,; same continuation ratcs as the Lippes 
Loop among women who wee nct post-MR 
acceptors. Both pregnancy mod expulsion 
rates were lower for the Cop.r rT group than 
for tie loop users. Removal ma-,tes were similar 
for both devices with the exception of re-
moval for heavy bleeding, which was higher 
for the Copper T group (although not 
statistically sighificant). "lle authors hypo-
thesized that this might be due to the large 
amount of copper in the 220C, and perhaps 
could be avoided by using a T with less 
copper. Evidence from this urban study 
suggests that the Copper T might be a suitable 
one-time method for use in Bangladesh. The 
current study, carried out in Mailab, repre-
sents an assessment of the efficacy of" the 
Copper T in a rural ;etting. 

Materials and Methe,.s 

The International Centre for Diarrhoeal 
Disease Research, Bangladesh (ICDDR,B) has 
been conducting comMunity-based family 
planning programs since 1975. Work was initi-
ally confined to the distribution of oral pills
and condoms in Matlab, an approach which 
was found to have only limited efficacy [6]. 
To overconm, the deficiencies of the contra-
ceptive distribttion program, the field struc-
ture aid program ictivities were modified in 
October 1977 to provide a full range of con-
traceptive methods to women at their door-
step [1 . After a brief period of experimenta-
tion with the Lippes Loop, 'iis device was 
abandoned in favor of the Copper T, which 
has continued as the IUD of choice to the 
present day. The current Matlab service 
program encompasses 70 villages with a popu-
lation of 90 000; in addition to a central 
clinic, there are four subcentre clinics in 
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Matlab, each serving a population of slight], 
over 20 900. Each subcenter is staffed by 
trained female paramedic worker (LFPV' 
who provides clients with insertion services 
treats side effects, removes Copper Ts, an 
provides clinical back up for other contra 
ceptive methods. The LFPVs also conduci 
village visits to follow up special MCH anc 
family planning problem cases and provid 
referral services t-. the project physician 
Within the service area of each subcenter. 
20 workers provide i;'Jormation, primary 
health ca,'e and oral pills and depo-inedroxy 
progesterone acetate (DMPA) injections. 
These workers, known as Community Health 
Worker' (CHWs), visit eacii of ti house­
holds in the study villages fortnightly to 
encourage eligible women to accept family 
planning, to follow up the accepters, and to 
provide limited but steadily expanding MCII 
services. Although first trimester abortions 
(renstrual regulation) are performed in 
government health centers, the Matlab Family 
Planning Health Services project does not 
offer such services. Therefore, none of the 
acceptors in tie study are post-abortion 
Copper T acceptors. 

This study draws on the experience of 
1418 women who accepted the Copper T 
betwten May 1, 1978 and December 31, 
1984. Complaints of side-effects were recor­
ded during ine bi-weekly home visits of the 
CHWs. Segments begin on the date of the first 
Copper T insertion, irrespective of whether 
the Copper 'T is the initial method or the 
result of a switch from another method. 
Events of interest in th present analysis are 
pregnancies, expulsions, or removals for side 
effects and other reasons of termination of 
contr,'ception occurring during the study 
period 1978-1984. 

The age and parity compositio, of the 
1418 women for the present study is shown 
in Table 1. The adopters of the Copper T in 
Matlab are typically low to medium parity 
women under 30 years of age. Thus, effective 
con1tinuous practice of contraception among 
these wonen will have pronounced fertility 

)
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Table 1. Tle composition of the Copper T acceptors by age performled by tile LFPV in the clinics. Inand number of living children at the time of first Copper T 1981, the steady rise in Copper T use preva­insertion. lence that resulted from the clinical program 
Age of No. of living ct'ildren 'Total was dampened somewhat by all apparentacceptor 
 - -- - saturation of tile population willing to travelNone I- 2 3 5 6+ to tile subcenters for services. This apparent

e.".haustion of the population of potential<20 16 187 3 0 20620-29 5 415 317 1 738 Copper T client and te preliminary evidence30-39 0 29 238 121 388 of' safety and effectiveness [21 led to a40+ 0 1 29 49 79 decision to extend insertion services to 
Total 21 632 587 

women in their homes. Accordingly, CH-Ws171 1411 were instructed to identify women whoNo infor- 5 1 1 sought home insertions and to liaison with
LFPVs on schedulinp the appropriate time for 
insertions to be performed. Each LFPV was 
given a simple field kit of equipment andeffects since a high proportion of acceptors special supplies for home insertions andare at peak childbearing ages. instructed in special precautions required

It is also important to study the use effec-
to 

maintain aseptic conditions and privacy. Thistiveness of the Copper T as its popularity is action, in turn, led to a further increase ingrowing relative to other methods in the Copper T prevalence in 1982 and continuedBangladesh national family plannig program. in subsequent years as shown in Fig. 1. B. theFigure I shows tile trend in the prevalence of end of the period of the current study,methods used in Matlah ovcr the 1978--1934 December 1984, 22% of all contraceptingperiod. lhcvalcnce increased steadily so that women were using the Copper T. The data inby l)ecember of 1980. 11% of contracepting Tabl ' d Fig. I suggest that the Copper Twomen were using the device, and by is an ncoasingly important modality: usersDecerniler of 1981 15% were "opper T users, are younger, lower parity women andAt the start of the program, insertions were Copper T use prevalence is growing steadily
with time. Moreover, increasing numbers of 

50 
users are switching to the method. It is
observed that more than half of the accep­

z 45 tors (5 1.7%) have switched to Copper T
 
40- from another nethod and the rest (48.3%)
 

IL have never used any method previously, lI
 
l :a.: light of these trends, it is of interest to
 

COPPER T obtain a more detailed understanding of 
25o 


o)0 Copper., use-effectiveness in Matlab.z .......­ '0i 6 li::
 

15-
 .... Results 

wd
f. 5" Conuimiationrates 
o. 
 Continuation rates measure the probability

77 978 09f9 960 1981 982 983 384 that women who accept a method of contra-
TIME PERIOD ception will still be protected at the end of

Fig. 1. Trends in prevalence of contraceptive use among a given period of time. Rates are usuallymarried women of repro,luctive age, FI'IISP treatment area, stated in terms of nlmber of continling usersOct 1977--Dec 1984. per hundred acceptors at the end of a parti­
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cular ordinal month. The continuation rates 
presented ir this paper have been computed 
by means of life table analysis as suggested by
Potter [5]. Two types of continuation rates 
are considered in this paper: the first method 
continuation rate and the all method con-
tinuation rate. The former is the probability 
that an acceptor of a particular method wil! 
still be using the same method at the end of 
a given period of time. This is particularly 
useful for evaluating a family Flanning pro-
gram that relies on only one method or For 
comparing experiences with individual 
methods in a multi-nethcoC program. The all 
method continuation rate mcasures the like-
lihood that a family p!anning acceptor will 
still be using any method of contraception at 
the end of a given period of tirne. Such ates 
are useful in evaluating multi-method pro-
granis, since they allow for the possibility that 
a woman who stops using one meihod may 
shift to another, possibly more suitable, 
method. The first and all method continua-
tion rates by duration of time following 
acceptance are showi '; Table 11. 

Ilhe findings for all mnethlod continuation 
rates are similar to findings for the first 
method rates, except that the all method 
rates are, by definition, higher than the corre-

Table 11. First and all method cumtlalive continuation 
rates by ordinal month. 

Ordinai lirst nethoda All methods b 

month -___ __________ 

Cumulative Standard Cumulative Standard 
continua- error continua- error 
tion rate tion rate 

3 0.967 0.0051 0.990 0.0028 
6 0.928 0.0074 0.978 0.0041 

12 0.823 0.0109 0.944 0.0067 
18 0.729 0.0127 0.89 0.0087 
24 0.616 00138 0.838 0.0107 
30 0.498 0.0144 0.773 0.0123 
36 0.414 0.0150 0.697 0.0144 
42 0.375 0.0155 0.647 0.0159 

aN = 1209. 
hN = 1182. 
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sponding first method rates. One concludes 
from Table II that over 82% of the women 
who received a Copper T were still using a 
Copper T at the end of 1 year and that 62% 
were using a Copper T at the end of 2 years. 
Drop out rates are high during the third year, 
with only 41% of the adopters still using the 
device after 3 years. The corresponding all 
method continuation rates are 94.4%, 83.8% 
and 69.7% for 12, 24 and 36 months, respec­
tively, as shown in Fable 11. 

International comparison of Copper T con­
tinuation data 

Continuation rates from several Copper T 
programs in the developing or developed 
world have been corn',iled and presented in 
Table Ill to lend perspective to the First 
method continuation rates depicted for 
Matlab in Table 11. In Matlab, fi:st method 
continuation rates appear to be somewhat 
higher than in India,Columbia, Iran and Korea. 
Reported 24 month Copper T continuation 
rates range between a low of 43% in Iran 191, 
to a high of 69% in Sri Lanka [131 and 
Thailand [4]. Thus the Matlab rates are 
roughly comparable to Copper T continua-

Table III. International comparison of Copper 'r first 
method continuation rates. 

Country First method continuation rate 

6 12 24 36 
month.s months months months 

Sri Lanka b NAa 81.0 
__ 

69.0 NA 
Indiac 80.1 69.2 52.0 NA 
Columbiad 86.1 78.2 52.0 NA 

Iran(] 85.5 71.5 42.8 NA 
Koread 80.5 68.7 50.8 NA 
Thailanldd 92.0 81.9 69.4 NA 
Bangladeh 
BFRPe 78.5 71.9 NA 
i'atlab 92., 82.3 61.6 41.4 

a NA, not available. 
b Writl 1]31. 
e Sabita 171. 
d si-i 18]1.n 
e Khan et al. 131. 
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Table IV. First method net termination rates for decremental factors by ordinal month of exposure. 

Ordinal Reasons for Copper T termination 
month 

Pregnancy FExpUlsion Removal 

Cumulative S.E. Cumulative S.E. Cumulative S.E.
termination termination termination 
rate 
 rate 
 rate
 

3 0.088 0.0027 0.024 0.00456 0.001 0.0009 0.022 0.0044 0.050 0.006512 0.pJ9 0.0030 0.054 0.0071 0.114 0.0102 
18 0.014 0.0036 0.083 0.0090 0.174 0.012924 0.021 0.0048 0.094 0.0097 0.268 0.016830 0.023 0.0051 0 101 0.0103 0.377 0.021536 0.02' 0.0054 C. 10 0.0115 0.451 0.025642 0.024 0.0054 0.111 0.0115 0.491 0.02R6 

tion rates reported elsewhere in the region, onfically the Copper T, our discussion will bealthough considerable variation from study to addressed primarily to first method aet tertni­
study is suggested by the data in Table III. nation rates. In the presentation that follows, 

we first discuss net cumulative pregoancy,Reasons jor terninationi of the first inethod expulsion, and removal rates.
 
Net conditional termination rates have
 

been calculated for three 
 general catses of FiTst method net pregnancy rate
termination: pregnancy, expulsion an(.l Results frotn other research studies ofremoval. ]'able IV presents net termination Copper T pregnancy rates report net condi­
rates for these three causes and (lemonstrates tional 12 mio-ith failure rates ranging from
that removal of the IUD is clearly a more 0 to 5% after I year and 2.2% after 2 years of
important cause of' termination than involun­
tary reasons sttch as expulsion or method
 
failure. Figure 2 diagrams these rates and
 

by on ".

18 months so that the 36-month rate is 0 Pregnancy

double that of the 12-montlh rate. This sug-


shows a leveling of tile expulsion curve 0 5 k --A E'xpulsionExps.. ..... 

00 4 
gests that women who cannot tolerate the
 
device expel it early and women who retain .'
0 
the device for a year are at lower risk of 2 
expulsion from the second year onward than E 
new adopters. Net removal rates, oil the other 0?2 

hand, increase linearly with time, indicating a 
constant removal rate not specific to any 
particular segment in the use period.

In tile following section, we present tiet 0 .. . 
termination rates for each decrenental factor 3 6 9 2 5 8 2t 24 27 30 33 36 39 42
individually, although their joint on montheffects Ordinol since first insertlin
the contintaticn late call be ascertained by 2. cumulative ofFig. Net probability terminating the
simple addition. Since we are focLsing Speci- Copper Tdue to removal, expulsion and pregnancy. 
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use as calculated by the ilotter multiple lecre-
ment life table technique. One large Copper T 
study involving 26 760 women-months of 
observation reported a net cumulative 12 
month pregnancy rate of 3.5% [4]. A corn-
parative study of the ('opper T and Lippes 
Loop cenducted in five developing countries 
by Sivin [81, reported net risks of Copper T 
failure consistent with or below correspond-
ing risks among loop users. Indeed, Sivin 
demonstrate( that failre rates for the 
Copper T are among the lowest encountered 
for any U i) irMatlab results corroborateIUD c 
the high rates of Copper T effectiveness re-
ported by Sivin. As Figure 2 shows, net 
cumulative failure rates plateau at 2.2% by
month 24. While exhaustion of the coller 
in the device can result in elevated risk of 
failure, Figure 2 shows that failure rates do 
lot increase with time and thus afford no 
evidence to suggest rising risks of' device 
failure owing to exhaustion of copper. The 
net cUtmullatiVe faii are rate remains the same 
even after ,42 months. It should be kept in 
mind that in the iatlab study area LFPVs are 
istructed to remove Copper T within 3 
years. Thus in few cases acceptors have used 
Copper T more than 3 years. 

Lx'p a sio1 
Expulsion of the device, especially in 

younger, low parity women has heretofore 
b,.en a major problem with non-copper ;Uls. 
The rate of expulsion varies according t(, the 
type of device used. In separate Population
Council studies by Lewit and Taturn it was 
shown that after I year, Copper T devices 
were better retained than the Lippes Loop 
[4,101. The Matlab data accord well with 
this early evidence of high Copper T reten-
tion rates. First method net expulsion rates 
for Matlab are 9.4% at 24 months, 10.1% al 
30 months, and i 11.0% at 36 months (Table 
IV). As we rioted above, the shape of thc 
expulsion curve i1 Fig. 2 is indicative of 
declining risKs with time. The data suggest 
that expulsion risks in Matlab are similar to 
those reported in an Indian study [7,, where 

lIt J (;' iiacol Obstet 25 

it was found that 9.6% expel the device by 
month 24 and 10.4% by month 30. 
Reasons Jbrremo val 

The data in Table IV demonstrate that at 
12, 24 and 36 months, the first method 
removal rates of the Copper T are 11.4. 
26.8 and 45.1, respectively. Since removal 
is such an important component of method 
discontinuation, this factor is subdivided into 
removal owing to complaints of side effects, 
to the desire for more children, to no need
and other reasois for stopping or switching 
to another method. The category "no need" 
includes women who are divorced, widowed 
separated or otherwise not at risk of 
pregnmncy. Tab!e V shows that about one 
third of the removal rate is attributable to 
complaints associated with side effects. By 
month 36, nearly 14% of all users tenninate 
owing to complaints attributed to method 
side effects. The data in Table V show, 
moreover, that termination risks for other 
reasons for remcval are relatively minor. 
Th;us, side effects are a primary factor behind 
stopping use of the Copper T and manage­
1ment of such problems is an important deter­
minant of program performance. This issue is 
cosidered in greater detail below. 

Side effects an .1their management 
In the Matlab service system a field record 

is compiled for each forinightly visit of a 
C!IW to an eligible woman. Women are asked 
about their use of family planninz indi any 
physical complaints that they have at that 
time. Those complaints which are associated 
with the method are noted in the field record 
book along with the action taken. This system 
is obviously flawed in that any complaint -­
perceived or real --- that a woman associates 
with contraceptives is recorded as a "side 
effect" even if the association of the coin­
plaint with the device is spurious. Neverthe­
less the recording of complaints is instructive 
because it indicates the extent to which minor 
health problems are occurring and are per­
ceived to be or are actually associated with 
contraception by the client population. 
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Table V. First method net femoval rates and rates for corresponding subdeeremental factors by ordinal month of exposure. 

Ordinal Reasons for Copper T removal 
month 

Side effects Wart more No neecd Other 
Total
children 

CTRa S.E.b CTR S.E. 

3 0.020 0.0041 0.000 
6 0.032 0.0053 0.002 0.001212 0.053 0.0069 0.018 0.0041

18 0.071 0.0082 0.030 0.0055
24 0.095 0.0099 0.060 0.0082
30 0.116 0.0115 0.092 0.0110
36 0.i4i 0.0141 0,116 0.013742 0.151 0.1)154 0.133 0.0160 

aCTR, cumulative terminat0on rate.l S.E., standard error. 

Although 1418 women had accepted theCopper T by the end of December 1984,CIlWs
recorled information from culy the first 2 years acceptors about side effects. Of the 629 women who were asked to describe their side
effects, 449 (42.4%) expressed a complaint to
the CI1W oi tl last visit in which tile Copper
T was in use. Such a high rate of complaints 
quite obviously cannot be attributed solely toconltaceptio,. Equally obvious, however, isthe conclusion that one draws from such
findings: when minor ailtments are corn-so 
mon, careful attention to health problems is 
a critical component of program success.
Fully 46.8% complained of bleeding, nearly athird of some body pain, one fourth of otherweakness and another one-fourth of some
other problem. Of the 449 with a complaint,
nearly half had two or more complaints.
"Treatment" by the C(IIW typically involves

giving aspirin for c izziness. pain, or fever,

referral to the 

or 

subcenter clinics where anti-biotics can be providedl if needed. Of the 267 

women with corpLints, 244 (91%) were pro-
vided with something - either aspirin, irontablets, or referral services and care .t the 
subcenter clini-s. One-half of the care forthese 244 women was provided in the village
by the C(IIW and nearly half by tl'e LFPV in
tile subcenters, with the remaiher by the 

C1 R S.E. CTR SE. CTR S.E. 

0.002 0.0012 0.003 0.0015 0.024 0.00450.003 0.0017 0.012 0.0030 0.050 0.00650.008 0.0026 0.035 0.0056 0.114 0.01020.013 0.0035 0.060 0.0077 0.174 0.01290.014 0.0038 0.098 0.0103 0.268 0.0168J.020 0.0049 0.148 0.0137 0.377 0.0215
0.024 0.0058 0.169 0.0156 0.451 0.02560.025 0.0063 0.181 0.0170 0.491 0.0286 

physician in the Matlab central clinic. Thedata show evidence of a strong system ofsupport: many women comphlained of an ail­bent and associated it with the device, butmost were proviled with care either in their
homes, or inthe subcenters or central clinic.
It is reasonable to hypothesize that thissupport system is a key factor behind con­
tinuity of use. 

Evidence in support of this hypothesis
appears from the difference between first and
last method life table termination rates. While
there is a net cumulative conditional proba­
bility of 14% a userthat will terminate theCopper T within 3 years because of corn­
plaints, the corresponding rate for all methodscombined is less than 6%. The impact of side
effects onl the continuation rate is thus sub­
stantially reduced for the last method used,
indicating that a significant prolongation ofcontraceptive practice accrues fromn method
switching. Matlab workers are instructed toadvise women to switch methods when prob­
lems and complaints arise. 

Summary wid Implications 

The Copper T is a highly effective contra­
ceptive modality in Matlab, with use effective­
ness that compares favorably with IUD rates 
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observed elsewhere arnd efficacy that is 
superior to rates typically observed for net-
hods such as pills and CondomiS --methods 
which recluire sustained motivation and 
regular resupply. The Matlab findings indi-
cate, however, that Copper T adoption does 
not obviate the need for regular attention to 
users. First lethod continuation rates are 
siplifficanfly lower than ill mnethod rates. 


Many users who stop using Copper Ts do so 
because of complaints. They nevertheless 
continte use because a trained and symipa-
thetic worker attends to their problems and 
offers alternative method. The implica-
tion of this is that a single method Copper T 
progtaln without rigorous follow up1 woull 
be mich less successful 111atitlie Matlab 
system where many tethods are freely avail-
able and intensive follow Up and referral 
supports use of all methods of contraception. 
While the ('opper 1T is thus a highly effective 
method wit h growing poptularity in Matlab, 
its efficacy -ind p)opLlarity cannot be atiri-
buted to ti mlelthod a]lne care and atel-tion to user; and the availability of 1 ultiple 
methods are critical deterlinants of the 
success of the C'ople r T insertion program 
illMatlab. 
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