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Assessing the cost—effectiveness of
contraceptive methods in Shiraz,
Islamic Republic of Iran
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ARSTRACT Ta determine the cost—offectivensss of seven contraceptive methods from the providers
perspective, the cost per adjusted couple-years of protection (ACYP) was calculated for each method
based on region-specific cenversion factors. More than 74 800 ACYPs were provided during March 1999 to
February 2000. Intrauterine devices and implants offered the highest and lowest ACYP respectively,
Condom was the single most expensive conlraceptive method. vasectomy was the most cost-effective
method and implant provided the highest cost per ACYP.

Evaluation du rapport colt-efficacité des méthodes contraceptives en milieu urbain en République
islamique d'lran : étude réalisée a4 Chiraz

RESUME Afin de déterminer le rapport colt-efficacité de sept méthodes de contraception du point de vue du
fournisseur, le colt par couple-années de protection ajusié {CAP) a été calculé pour chacune des méthodes
sur la base des facteurs de conversion spécifiques aux régions. Plus de 74 800 CAP ajusiés ont &é faurnis
durant fa période de mars 1999 4 février 2000 Les disposilifs intra-utérins et les implants offraient te CAP
ajuste le plus élevé et le plus faible respectivement. Le préservalif &lait la méthode contraceptive la plus
colleuse. La vasectomie étail la méthode la plus rentable et l'implant représentait le colt le plus élevé par
CAP ajusté
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Introduction

The Islamic Republic of Iran’s family
planning programme 18 one of the most
successful among developing countries.
However, the number of people younger
than 1§ years (approximately 43% of the
country’s total population) pose a consi-
derable demographic challenge because of
population momentum [/]. At the same
time, the restriction of government resour-
ces available to spend on health care increa-
ses the problems associated with allecation
of resources to family planning program-
mes. Morcover, as programmes have laken
root and gained acceptance socially and
pelitically, the challenge of financing the
resources has become greater [2].

On health and human rights grounds,
the legitimacy of organized support for
family planning is now almost universally
accepted. Still at issue, however, is the
efficiency of povernment programmes for
accelerating a decline in fertility. While
primary health care applies the same princi-
ples in both rural and urban populations, the
urban situation has certain special features,
including rapid population growth and a
high concentration but limited accessibility
to health and family planning services.
Thus, because of the tightening of govern-
ment budgets and rapid urban growth,
economic appraisal of existing contracep-
tive methods merits preater attention [3].
Although cost should not be the only factor
dictating the methods offered by a prog-
ramme, it is certainly important to know
what the costs of providing various me-
thods are and how programme changes
can increase cost—elfecliveness.

In the present studv, we report the
results of an economic appraisal of provi-
ding seven contraceptive methods: oral
contraceptives, male condom, injectable
contraceptive, contraceplive implant, int-

rauterine devices (IUDs), tubal ligation and
vasectomy. The study was conducted to;
1y compare the cosl—effectiveness of the
seven methods and select the least costly
way of providing a given level of contra-
ceptive protection; 2) to assist health admi-
nistrators 1n allocating resources to various
contraceptive methods.

Methods

Setting

The study was conducted at Shiraz district
health centre, tocated 895 km south of
Teheran. The first level for provision of
health services in urban Islamic Republic of
Iran is the urban health centre which co-
vers between 3000 to 15 000 people and is
staffed by a physician and a number of
health technicians [4]. Family planning
services are considered an integral part of
primary health care provided by health
personnel who work at the urban clinics,
and the target population has free access to
the services.

Measurement of effectiveness

Although numeraus indicators of family
planning effectiveness exist |including
fertility rates, births averted, contraceptive
prevalence, numbers of visits, acceptors
and users, and couple-years of protection
(CYP)Y], we used CYP as an output mea-
sure because it is probably the best avai-
lable for comparative purposes [3]. One
CYP means that one couple does not con-
ceive for | year. The study examined the
two elements of CYP: 1) the conversion
factor, which is the average duration of
protection provided by one application of
the method, and 2) the pumber of contra-
ceptives provided to users. Considering the
failure rate and age-related relative risk of
preguancy (based on average users® age)
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the adjusted CYT (ACYP) was also calcula-
ted [6]. Based on the duration of protection
of each unit of various coentraceptive me-
thods, conversion factors were calculated
[7]: to determine the inevitable wastage that
oceurs with pills and condom, and also to
estimate average coital frequency of con-
dom users, structured interviews with
randomly selected samples of users were
administered; to calculate the average
duration of use of implants (Norplant) and
TUDs (Copper-T AR0A), the life-tahle me-
thod [&] was used; for sterilization, the
average age of the wives of the sterilized
couples was computed.

Measurement of cost

Between March 1999 and February 2000,
data were obtained by examining records,
including work statements, inventories,
stock cards of commodities, books of
account and so on. The costs fall into the
following four groups: labour costs; costs
of administrative and supcrvisory person-
nel;, costs of contraceptives and supplies;
overheads costs. Although 1t was of inte-
rest to document the level of capital invest-
ment used in producing lamily planning
programme outputs, capitul costs were not
included in the calculation as adequate data
were not available | 9].

To estimate personnel costs, we ob-
tained information on the time spent on
providing each contraceptive method {re-
garding each staff category) through inter-
views with providers and supervisors. For
salaried staff, salaries were prorated among
activities according to time-allocation data
[10]. For sterilization and implant where
doctors are paid on a fee-for-service basis,
costs included the fee itself. Costs of
administrative and supervisory staft at the
district level (national level data were not
included) were allocated across program-
mes in proportion to labour costs, Contra-

ceptive costs were obtained from the Mi-
nistry of Health and Medical Education
purchase orders. Supply costs were calcu-
lated by meticulously analysing with provi-
ders each cost element in order to identify
the supplies used for each contraceptive
method. The costs of supplies were de-
rived from the purchasing department [9].
Overheads costs (electricity, water, hea-
ting, cleaning, etc.), calculated from the
cost records of each service delivery unit,
were allocated hased on the portion of
space used by family planning services
[/1]. Costs were calculated in US dollars;
the official exchange rate at the time of the
study USS | = 1750 Iranian rials.

Incremental cost-effectiveness
ACYP and costs per ACYP were calculated.
Incremental cost-effectiveness was calcu-
lated to compare each alternative contra-
ceptive method with the next most
effective option and was expressed as the
difference in dollar cost incurred per addi-
tional ACYP[/2].

Sensitivity analysis

To evaluate the dependence of results on
underlying assumptions, analyses were
performed for critical variables. The grea-
test uncertainties regarding cost—effective-
ness in this study arose from the estimates
of effectiveness {i.e. CYP). Using sensiti-
vity analysis, we examined how the cost--
effectiveness calculations changed within
the limits of our uncertainty about CYP
estimates [/2].

Results

In our study local data were used to derive
appropriate local conversion factors [5].
Based on a structured interview with a
representative random sample of 385 users
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of oral contraceptive pills (OCPs), 14%
wastage was taken into account [/3].
Another structured. relatively simple inter-
view administered to 385 randomly selec-
ted regular condom users showed 33%
wastage and an average coital frequency of
60 per year (5.0 acts of intercourse per
month) [/4]. To estimate the CYP conver-
sion factor tor IUD a representative sample
of records of 1100 TUD users was exa-
mined. The cut-off for the analysis was 18
February 2000, at which time all women
had completed & years of 1UL use, had had
an earlier termination or had been lost to
follow up. For implant. a retrospective
review of the records ol all 242 clients who
had undergone an insertion 5 years before
the time of the study was undertaken. By
the cut off point for analysis, all women
had completed S years of use or had had an
earlier termination. For female and male
sterilization, respectively, we used the
difference between age 45 years and the
average age al acceptance of all 1278 and

1160 clients who had undergone steril-
ization between 20 March 1999 and 19
March 2000 [7]. To be more realistic, true
effectiveness of cach method as commonly
used [/J3] and age adjustment were taken
into account.

Table ! shows the relevant values for
ACYP for the different methods of contra-
ception. More than 74 800 ACYDP were
provided through family planning services
over the 12 months studied. TUDs and
implants provided the highest and lowest
ACYP scores respectively,

Table 2 shows the total costs and the
percentage of these costs that is attributed
to variable costs for each contraceptive
method. A total of US$ 1 522 122 was
spent on contraceptive methods. Condoms
were the most expensive method in lerms
of total costs and 1UDs the second most
costly. Comparison of the variable costs of
the different contraceptive methods shows
a wide variation {Table 2). The variable
costs contribute to 52% of the total cost of

Table 1 CYP and ACYP calcwations by methed of contraception

Method Meanage Acceptors Conversion Effective- Relative Conven- Adjusted
of acceptor during factor ness preg- tional CYP
(years) 12 months nancy CYP
{No.) risk

Oral contra-

ceptives 288 196 487 115 0.940 0918 13099.1 113035
Condoms 29.1 2077540 1/80 0.860 0912 25969.2 203682
Injectables 30.2 13036 1/4 0.997 0.899 3259 29211
Implants 24.0 257 4.3 0.099 0.080 11051 1081.9
Intrauterine

devices 328 4319 6 0.992 0843 25914 21670.7
Tuballigation 34.2 G23 kN 0.985 0.798 6 853 0441.3
Vasectomy 332 1221 12 0.9985 0826 14652 12084 4

Adjusted CYP was calculated as follows. Effectiveness = relative pregnancy risk x conventional CYP.

CYP = couple-years of protection,

ACYP = adjusted CYP.
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Table 2 Total costs, variable (% of total cost) costs and cost—
effectiveness ratios of the different methods of contraception

Contraceptive method  Total cost

Variable costs Cost—

(US%) (% of total  effectiveness
cost) ratio® (US$)
Oral contraceplives 238330 39 211
Condoms 490676 52 24.1
Injectables 136 758 10 45.8
Implants 89557 8 828
Intrauterine devices 289772 18 134
Tubal ligation 151 321 47 278
Vasectomy 125708 28 104
Total 1522122 35

*Calculated as costs per adjusted couple-years of protection.

.. = not applicable

500000
450000
400000
350000
300000
250000
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100000
50000
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m, = 44.1

m, =154.2

Totai costs of contraceptive methods
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15000 20000 25000

Adjusted couple-year of protection

m, = implants; m, = injectables; m, = tubal ligation; m, = oral contraceptives; m, =
vasectomy, m_ = condoms; m_ = intrauterine devices

Figure 1 Incremental cost-effectiveness ratios of contraceptive methods

condoms and 8% of implants. The cost—
eftectiveness ratios of the various contra-
ceptive methods are also presented in Table
2. In terms of effectiveness, TUD and
condoms were the most effective method
providing 21 670.7 and 20 368.2 ACYP res-

pectively (Table 1). However, because of
lower costs, vasectomy, [UDs, and oral
contraceptives proved to be more cost-
effective. The cost per ACYP for implant
was the highesi (USS 82.8), and lur vasec-
tomy it was the lowest (USS 10.4).

Yoot b odalt el il A Ml Al Raliie (o @t 30 el Al



60 La Revue de Santé de la Méditerranée orientale, Vol 8, N© 1, 2002

Table 3 Sensitivity analysis results: costs (US$) per CYP and
ACYP, and percentage increases/decreases in cost—

effectiveness ratio

Method Cost of Cost of Increase or
conventional adjusted decrease in
CYP derived CYP [US$) cost-effective-
from relevant ness ratio (%)
studies {US$)
Oral contraceptives 182 21.2 +16
Condoms 354 241 =32
Injectables 420 46.8 +11
Implants Y9.6 828 17
Intrauterine devices 19.2 134 =30
Tubal ligation 243 27.8 +23
Vasectomy 10.3 104 +

CYP = coupie-years of protection.
ACYP = adjusted CYP.

Our model yiclded the incremental cost-
cftectivencss ratios shown in Tigure 1. The
horizontal axis displays ACYP; the vertical
axis displays the total cost of each method.
On the bottom left, the implant costs USS
89 557 and provides 1 081.9 ACYP. The
injectable increases ACYP by 1839.5 at an
additional cost of UISS 47 201. The incre-
mental cost-effectiveness ratios for this
method is calculated by dividing the
additional cost by the increase in ACYP
[US547201/1 839.5 ACYP = US$ 25.7 per
additional ACYP provided] and is shown
adjacent to corresponding circle. Changes
of the incremental cost—effectiveness
ratios show no regular pattern. As is shown
in Figure 1 the incremental cost-effective-
ness 1s negative in the cases of vasectomy
and TUD, since there are a reduction in
cost,

The results of the sensitivity analysis
are summarized in Table 3. The cost—
effectiveness ratios for condoms, implants
and IUDs calculated using ACYP were

lower than those calculated using CYP. The
grealest impact of such differences is seen
with condoms and 1UDs, which respec-
tively show a 32% and 3% decrease in the
costs of CYP when comparing conven-

tional CYP with ACYP.

Discussion

Although substantial progress towards
reducing fertility rates has been made in
the past decade in the Islamic Republic of
Iran, significant programme constraints
still exist and threaten lertility declines. The
most important of them are the tightening
of government budgets and the very large
numbers of potential parents entering the
childbearing period [16).

Our study gives some useful insights
into the efficiency of various contraceptive
methods, but before discussing the impli-
cations of the results, we should point out
the four main limitations of the study that
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must be considered when interpreting the
results. First, the study did not take into
account costs from the clients” perspec
tive. or the side-effects of the different
methods and/or unintended pregnancies
[17]. Second, costs were converted to US
dollars at the official exchange rate, which
markedly overvalues imported commo-
dities [ /8]. Third, ignoring the capital costs
may cause policy-makers to make poor
resource-allocation decistons, For exam-
ple, as capital costs differ clearly between
condom provision and sterilization me-
thods. by ignoring equipment costs, steri-
lization methods may appear less costly to
the programme. Fourth, ulthough health
outcomes that occur in different time
periods may be valued differently, the
health effects of the various contraceptive
methods (i.e. CYPs) were not discounted
since, untike resources, there is no reason
to believe that pretection of couples in
future years is less desirable with time [ 79].

The fundamental need ror careful mea-
surement of effectiveness in cost effee-
tiveness studies motivated us to improve
the accuracy of the conversion factors for
cach method by using local data, since
these may vary from country to country
[20]. Taking into considcration factors
such as method effectiveness (effects
under usual conditions of practice) and
relative risk of pregnancy in relation to
mean age of acceptors, ACYP was caleul-
ated [6]. It may be a more realistic measure
than conventional CYP. The sensitivity
analysis demonstrated that measuring
ACYPrather than conventional CYP, has an
apparent impact on cosi—effectiveness
calculations (Table 3). This endorses our
emphasis on precise calculation of CYPs
based on regional and soctocultural settings
{2].

Effectiveness alone, however, is not a
sufficient basis to solve the problem of

prioritization and resource allocation. To
identify opportunities for improving the
system’s ¢fficiency, we ¢xamined total and
variable costs of each method and calcula-
ted the costs per ACYP. Although methods
such as implant and injectables have a high
cost per ACYP, this does not mean that they
are not efficient methods. The proportions
of fixed and variable costs have important
implications for the costs of family plan-
ning services delivery. Efforts to reduce
costs per ACYP must take this into consi-
deration. A fixed cost, which is defined as
“the total dollar expense that goes on even
when zero output is produced” is most
often due to labour, capital and overheads
costs [2/]. For methods with a high pro-
portion of fixed costs, most of the higher

‘cost per ACYP results from the small

quantity of that contraception method
given to acceptors. In other words, when
the capacity of family planning program-
mes (e.g. implant) is underused, the cost
per ACYP is much higher, because the total
costs arc prorated among a smaller number
of contraceptive commodities [9,22]. So
family planning programme management
should endeavour to guarantee an accep-
table quantity of use of underused methods
in urban areas.

it should be noted that the average
cost—effectiveness ratio cannot be used to
set priorities for funding decisions in order
to maximize the net heaith benefit (i.e.
reducing fertility rates) and care must be
taken not to confuse them with incremental
ratio {Figure 1). More technically, the
incremental cost—effectiveness ratio indi-
cated the additional cost per ACYP of
switching from one method to another,
whereas average cost-effectiveness gives
the cost per ACYP of each method indepen-
dent of other methods [/7]. As Figure 1
shows, vasectomy and 1UD not only afford
additional ACYP but also save costs. In
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these cases, the incremental cost effec-
tiveness is negative since there is a re-
duction in cost. However, the maximum
incremental cost-effectiveness ratio was
seen with condom (USS 44.1 per ACYP).
In conclusion, our study shows that the
hest way to improve the cost—effectiveness
of family planning programmes is to inc-
rease the prevalence of long-acting me-
thods (i.e. sterilization, TUD, implant} by
bringing about a change in the use patterns
within government services by moving
clients away from methods with migh rates
of discontinuation and failure {¢c.g. con-

doms) to long-acting methods (e.g. vascc-
tomy and implants).
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