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Abstract
Background: Coverage of vulnerable groups with insecticide-treated nets (ITNs) in Ghana, as in
the majority of countries of sub-Saharan Africa is currently low. A voucher scheme was introduced
in Volta Region as a possible sustainable delivery system for increasing this coverage through scale-
up to other regions. Successful scale-up of public health interventions depends upon optimal
delivery processes but operational research for delivery processes in large-scale implementation
has been inadequate.

Methods: A simple tool was developed to monitor numbers of vouchers given to each health
facility, numbers issued to pregnant women by the health staff, and numbers redeemed by the
distributors back to the management agent. Three rounds of interviews were undertaken with
health facility staff, retailers and pregnant women who had attended antenatal clinic (ANC).

Results: During the one year pilot 25,926 vouchers were issued to eligible women from clinics,
which equates to 50.7% of the 51,658 ANC registrants during this time period. Of the vouchers
issued 66.7% were redeemed by distributors back to the management agent. Initially, non-issuing
of vouchers to pregnant women was mainly due to eligibility criteria imposed by the midwives; later
in the year it was due to decisions of the pregnant women, and supply constraints. These in turn
were heavily influenced by factors external to the programme: current household ownership of
nets, competing ITN delivery strategies, and competition for the limited number of ITNs available
in the country from major urban areas of other regions.

Conclusion: Both issuing and redemption of vouchers should be monitored as factors assumed
to influence voucher redemption had an influence on issuing, and vice versa. More evidence is
needed on how specific contextual factors influence the success of voucher schemes and other
models of delivery of ITNs. Such an evidence base will facilitate optimal strategic decision making
so that the delivery model with the best probability of success within a given context is
implemented. Rigorous monitoring has an important role to play in the successful scaling-up of
delivery of effective public health interventions.
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Background
Although insecticide-treated nets (ITNs) are a proven
effective intervention for reducing child morbidity and
mortality, coverage is still low across sub-Saharan Africa
[1,2]. There is a recognized need to scale-up coverage of
ITNs and other proven effective interventions in order to
reach the Millennium Development Goal (MDG) of
reducing child mortality by 50% by 2015 [3]. ITNs have
also proven to have a beneficial impact on pregnancy out-
come in malaria endemic regions of sub-Saharan Africa
[4]. Targets of 60% of children under five years of age, and
60% of pregnant women sleeping under ITNs by 2005
were set at the Heads of States meeting in Abuja in 2000
[5]. Although the majority of countries have not yet
reached these goals, more recent increased targets of 80%
coverage of target groups have been suggested [6]. Coun-
tries are using a variety of strategies in their quest to reach
these goals [1] but evidence-based support for strategic
decision making on which system to implement is lack-
ing.

Sustained universal provision of ITNs to pregnant women
at risk of malaria, through antenatal clinics (ANC) should
be a priority [7] as this will allow protection of the
mother, the unborn child and the infant as mothers and
their newborn children share sleeping places. Delivery of
ITNs to pregnant women through ANC may involve direct
provision of the ITN [8], either with purely public sector
input [9], or with assistance from the private sector in the
form of NGOs [10,11]. Alternatively, subsidies may be
delivered at ANC and the product collected from the retail
sector, via voucher schemes [12-14].

The National Malaria Control Programme in Ghana has a
history of innovation in the delivery of ITNs, often leading
the way with new delivery systems [15-18]. These have
however, been on a relatively small scale with limited
funding and, therefore, have not had a significant impact
on coverage at the national level. The latest nationally rep-
resentative estimates of use of ITNs amongst target groups
are 2.7% for pregnant women and 3.5% for children
under 5 years of age [19]. An ITN voucher scheme was
seen as a promising way forward in sustainable scale-up of
ITNs in Ghana, with a pilot scheme in two regions of the
country and plans to scale-up to other regions if success-
ful. Voucher schemes use a mixed public-private sector
approach, with subsidies delivered through the public sec-
tor and the ITNs through the private commercial sector.

The inadequate focus on operational research for large-
scale implementation has recently been outlined [20] and
a number of possible reasons for this suggested. Opera-
tional research and programme monitoring and evalua-
tion are closely linked. For many programme
implementers, evaluation through household surveys is

prohibitively expensive and technically complex, and
therefore outcome level evaluation of the programme is
beyond capacity. Programme monitoring is generally
used to provide feedback on planned programme activi-
ties and to modify any actions that are proving ineffective
and inefficient during implementation. Monitoring meth-
ods tend to be less expensive and technically complex
than those of evaluations and are therefore usually within
the financial and technical capacity of most programme
implementation teams. The example of the pilot ITN
voucher scheme in Volta Region Ghana is used to high-
light the importance of monitoring data not only for
adjusting implementation but also for providing evidence
on the barriers to scaling-up of ITNs.

Methods
Study setting
In an attempt to scale-up coverage with ITNs in Ghana
support was given to the design, implementation, and
monitoring and evaluation of a voucher scheme in two
pilot regions: Volta Region and Eastern Region. The Volta
Region pilot began eight months ahead of that of the East-
ern Region, and is the focus of this paper. Volta Region lies
to the extreme east of the country and shares a border with
Togo. Like Ghana as a whole, Volta Region has three eco-
logical zones with grassland along the southern coast,
semi-deciduous forest in the central zone and semi-Savan-
nah in the North. The central and southern zones have
two wet seasons, the major one from May to July and the
minor one from September to November. The north of
the region has one wet season from May to August. The
population of Volta Region is 1.6 million according to the
2000 population census. Of the ten regions in Ghana,
Volta Region has the highest household ownership of
mosquito nets at 46.1%, however ownership of ITNs is
much lower at 2.5% [19].

Volta Region has a total of 285 health facilities, 203 of
which are administered by the Ghana Health Service
(GHS). Amongst these GHS facilities there are 1 regional
and 9 district hospitals, 1 polyclinic, 143 health centres
and 49 clinics. The voucher scheme was implemented in
all GHS and Mission health facilities within the region
which had a midwife and/or antenatal clinic (ANC).

The structure of the voucher scheme
The scheme was designed such that discount vouchers are
given to pregnant women during their first presentation at
antenatal clinic. The voucher entitles the recipient to
¢40,000 (approximately US$4.20) discount on an ITN
available through retail outlets. The recipient or their rep-
resentative takes the voucher to a retail outlet stocking
approved ITNs and provides the top-up cash required,
together with the voucher, for an ITN. The retailer
removes a 'proof-of-purchase' sticker from the ITN pack-
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aging as it is sold and attaches the sticker to the voucher.
The retailer is then able to exchange the voucher for more
stock from his distributor, and keeps the top-up value of
cash from the client. The distributor then exchanges the
voucher with its proof-of-purchase sticker attached for
cash from a management agent. Vouchers presented to the
management agent without a proof-of-purchase sticker
are rejected.

The management agent is responsible for redeeming
vouchers, for supplying vouchers to the health facilities,
and for monitoring of voucher supplies and redemptions.
During the one year pilot in Volta Region there were three
approved ITNs which were PermaNet, Dawanet and K-O
Net. PermaNet is a Long Lasting Insecticidal Net (LLIN),
Dawanet is mosquito net that is factory-treated with insec-
ticide, and K-O Net is an untreated net packaged (bun-
dled) with an insecticide treatment kit. These were
delivered to retail outlets in the region initially by two dis-
tributors, Transcol Ltd and AgriMat. During the last three
months of the pilot they were joined by a third distributor
NetCo Rockville.

Two distinct monitoring activities were undertaken dur-
ing the one year pilot voucher scheme which were 1)
monitoring of the voucher issuing and redemption and 2)
stakeholder interviews with health facility staff, retailers
involved in the voucher scheme, and pregnant women
exiting health facilities.

Monitoring of voucher issue and redemption
The programmatic objective of voucher issue and redemp-
tion monitoring was to ensure adequate supply of vouch-
ers to clinics and to quantify outputs of the pilot project.
Vouchers were distributed to all health facilities with ante-
natal clinics in the region by the management agent (Exp
Momentum). A simple tool was developed to monitor
numbers of vouchers given to each health facility, num-
bers issued by the facility, and numbers redeemed by dis-
tributors. Monitoring of distribution and issuing of
vouchers was conducted at the health facility and redemp-
tions at the central level. In order to aid in monitoring, the
vouchers have a serial number by which they can be
matched to the issuing health facility. The health facilities
were visited monthly by the management agent to replen-
ish vouchers and conduct monitoring activities. ANC
attendance data by district was gathered from quarterly
reports submitted to regional level.

Assuming that all vouchers issued from ANC were given to
pregnant women, the proportion of registrants issued
with a voucher was calculated as the number of vouchers
issued, divided by the number of ANC registrants. The
proportion of registrants issued with a voucher was calcu-
lated in this way at the regional, zonal and district levels.

The proportion of vouchers redeemed was calculated as
the number of vouchers redeemed for cash by the man-
agement agent divided by the number of vouchers issued
at the regional, zonal and district levels. Linear regression
was used to compare the proportion of vouchers
redeemed that were issued from urban and rural clinics.
Lack of individual health facility attendance data meant
that it was not possible to compare the proportion of
vouchers issued from urban and rural clinics.

Stakeholder interviews
Interviews were undertaken to identify any problems
occurring during the pilot of the voucher scheme at the
ANC and retail levels as perceived by ANC staff, retailers
and pregnant women; and to document findings and rec-
ommend adjustments to the pilot project. Semi-struc-
tured questionnaires were developed in order to address
questions at the a) health facility, b) retail and c) house-
hold levels.

Interviews were conducted by the Volta Regional Health
Directorate Research Team (VRHDRT), district disease
control officers, and some National Service Personnel.
Three rounds of interviews were undertaken in all eleven
districts, three months, six months and twelve months
post implementation of the scheme. All district hospitals,
both government and mission, were included in the sam-
ple, together with one health centre with ANC from each
sub-district. In hospitals, two ANC staff involved in
voucher distribution was interviewed. At the sub-district
level, in each health facility, all midwives involved in the
provision of ANC services were interviewed (most health
centres have only one midwife – with a maximum of
two). Retailers within the catchment area of the ANC clin-
ics were interviewed. Advice on where to find the nearest
retail outlet was sought from the clinic staff; this was not
therefore a census of retail outlets, but was aimed specifi-
cally at outlets known to be involved in the voucher
scheme. If there were traders selling nets outside the clinic
– the retail outlet from which they came was selected.
Data collectors started with retail outlets close to the dis-
trict hospital plus retail outlets close to 1 health centre per
sub-district. At the hospital level three first time attendees
(registrants) and three multiple visit attendees were
sought for interview. Numbers of interviews conducted
with ANC staff, retailers, ANC registrants and multiple
attendees are presented in Table 1. Data from interviews
with health facility staff, retailers and pregnant women
was collated and analysed by themes based around 1)
uptake of vouchers from health facilities and 2) exchange
of vouchers for ITNs in retail outlets.

The monitoring activities were approved by the Ghana
Health Service Ethical Review Committee, and the ethical
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committee of the London School of Hygiene and Tropical
Medicine.

Results
Voucher issuing and redemptions
Vouchers were issued to 133 health facilities across the
region (Table 2), of these 40 were in urban areas and 93
rural (urban clinics were defined as those with a catch-
ment population ≥ 5,000, and rural with < 5,000). During
the one year pilot 43,050 vouchers were provided to the
clinics across the region, 60% of these (25,926) were
issued to eligible women from the clinics. This equates to
50.7% of the 51,658 registrants being provided with a
subsidy towards an ITN (Table 3). Of the vouchers issued
from the clinics 66.9% (17,888) were redeemed by dis-
tributors back to the Management Agent.

Using routine health facility data the issuing of 14,499
vouchers from the central zone of the region suggests that
70.6% of registrants were issued with a voucher, com-
pared with 38.1% and 37.2% in the northern and south-
ern zones, respectively. Variation in proportion of
vouchers redeemed across the zones was less pronounced

at 56.8%, 68.6%, and 71.1%, in northern, central and
southern zones respectively. There was wide disparity in
the proportion of registrants issued with vouchers across
districts of the region varying from 12.4% in Krachi to
97.8% in Hohoe. The proportion of vouchers issued from
clinics that were redeemed by distributors back to the
Management Agent, varied from 56.0% in Akatsi to
77.5% in Kpando.

Of the 133 health facilities provided with vouchers, 11 did
not issue any to registrants, this included 3/31 facilities
from Ho, 3/24 facilities from Hohoe and 5/11 facilities in
Krachi. Ten of these non-issuing facilities were rural, the
one urban facility being in Ho. Nearly two thirds (63.3%)
of vouchers issued from urban health facilities were
redeemed compared with 47% of those issued from rural
clinics (p = 0.009). With the exception of South Tongu,
variation in the proportion of vouchers redeemed
between health facilities was greater than variation
between districts that is, intra-district variation was greater
than inter-district variation. In Ho district, a mean of
65.9% of vouchers issued from health facilities were
redeemed across the district, however, the median propor-

Table 2: Health facilities involved in the voucher scheme by district

Zone District Population No facilities

Total Urban Rural

Northern Krachi 172,430 11 2 9
Kadjebi 56,064 7 3 4
Jasikan 119,987 8 3 5
Zonal total 26 8 18

Central Hohoe 165,014 24 3 21
Kpando 121,794 18 4 14
Ho 253,732 31 8 23
North Tongu 140,584 9 3 6
Zonal total 82 18 64

Southern Akatsi 100,786 5 2 3
South Tongu 69,879 3 3 0
Ketu 255,813 10 3 7
Keta 144,112 7 6 1
Zonal total 25 14 11

Total 133 40 93

Table 1: Number of respondents during each round of interviews

Number of months post 
implementation

Number of respondents

Health facility staff Retailers ANC registrants ANC multiple attendees

3 months 92 58 89 107
6 months 69 58 89 107
12 months 67 58 80 83
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tion redeemed by facilities was 49.7% ranging from 7.1%
to 100%.

Process issues influencing uptake of vouchers from ANC
Process issues identified through interviews were divided
into those relating to voucher uptake from ANC and
exchange of vouchers for ITNs in retail outlets. Issues
affecting uptake of vouchers from health facilities were
categorised as those relating to health facility staff and
those relating to pregnant women. The major health facil-
ity staff issues influencing uptake of the vouchers were eli-
gibility criteria, direct selling of ITNs from health facilities,
non-availability of ITNs and voucher stock-outs.

During each of the three rounds of interviews a majority
of health staff said that they had experience of eligible
women leaving ANC without a voucher. At three months
post implementation this was the response of 75% (69/
92) of health staff, at six months 61% (42/69) and at 12
months 67% (45/67). The reasons for this and their rela-
tive importance changed through the one year period. At
three months post implementation the reason why most
women left without a voucher was due to a decision of the
health staff. Fifty percent of all staff interviewed had
decided not to give a woman a voucher because she was
'not ready with money', that is, she was not ready to pay the
top-up fee. After six months of implementing the voucher
scheme the reasons for non-issuing were diverse, but the
main reasons were identified as the woman already hav-
ing a net 24% (10/42), and that there were no vouchers
available 24% (10/42). After one year of implementation
the major reasons stated for women leaving ANC without

vouchers was that the 'women have a net already' 36% (16/
45), 'women cannot afford the top-up' 20% (9/45), and 'there
were no vouchers' 13% (6/45). At both the six month and
12 month stages of implementation the main reasons for
non-issuing of vouchers were no longer due to decisions
of the midwife, but were either decisions of the pregnant
woman or lack of supplies.

The numbers of women who said that they were offered
and accepted a voucher over the three rounds of survey
fluctuated: 43% (33/89) of registrants and 53% of multi-
ple attendees (57/107) at 3 months post implementation;
79% (55/70) registrants and 83% (63/76) multiple
attendees at six months post implementation; and 67%
(54/80) registrants and 41% (34/83) multiple attendees
at 12 months post implementation. The peak in issuing of
vouchers was at six months post implementation.

Voucher exchange
At the 12 month post implementation point 75% (53/71)
of the retailers interviewed had less than 12 months expe-
rience in selling nets (treated or untreated). The main
problem faced by retailers with respect to the voucher
scheme was inadequate stock of ITNs. At the three month
post implementation survey the maximum stock of 53%
(31/58) of retailers was between five to 20 ITNs, 28% (16/
58) had between 21 to 40 and 17% (10/58) had 41 to 60.
At six months post implementation stock levels were very
similar to three month levels, with only 4 retailers report-
ing stocks ever increasing beyond 60 ITNs. By the one year
post-implementation survey, although stocking levels had
increased with 20% (12/58) of retailers now reporting

Table 3: Vouchers issued and redeemed by zone and district during the 12 month pilot

District Expected no. preg-
nancies 

(4% total populationa)

No. registrants April 
'04 – March '05

No. vouchers 
issued

Proportion regis-
trants issued with 

voucherb(%)

No. vouchers 
redeemed

Proportion vouchers 
redeemedc(%)

Northern Krachi 6,897 5,376 665 12.4 393 59.1
Kadjebi 2,243 2,861 1,728 60.4 976 56.5
Jasikan 4,799 4,898 2,618 53.5 1,478 56.5
Total 13,939 13,135 5,011 38.1 2,847 56.8

Central Hohoe 6,601 4,064 3,973 97.8 2,250 56.6
Kpando 4,872 5,105 3,327 65.2 2,717 81.7
Ho 10,149 6,077 4,850 79.8 3,196 65.9
North Tongu 5,623 5,298 2,349 44.3 1,777 75.6
Total 27,254 20,544 14,499 70.6 9,940 68.6

Southern Akatsi 4,031 2,100 1,170 55.7 655 56.0
South Tongu 2,795 2,257 1,069 47.4 801 74.9
Ketu 10,233 8,019 2,659 33.2 2,035 76.5
Keta 5,764 5,603 1,788 31.9 1,260 70.5
Total 22,823 17,979 6,686 37.2 4,751 71.1

Total 64,0168 51,658 26,196 50.7 17,538 66.9

a Source 2000 census
b No. of vouchers issued divided by no. of registrants
c No. of vouchers redeemed divided by no. of vouchers issued (Redemption Rate)
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that their stock levels had ever reached above 60 ITNs,
80% (46/58) reported that they had stock-outs of ITNs
since joining the voucher scheme.

Retailers were asked about the influence of the voucher
scheme on their business. Three months post-implemen-
tation, 33% (19/58) of retailers interviewed said that their
business had changed due to the voucher scheme, at six
months post-implementation this was the response of
47% (27/58) of respondents and at 12 months 59% (34/
58). When questioned further on the nature of their ITN
business 34% (20/58) of respondents in the first survey
said that they only sold ITNs to voucher customers, this
decreased to 25% (15/58) in the second survey and 17%
(10/58) after 12 months of implementation.

Seventy percent of women who had been given a voucher
at ANC had already bought the ITN three months post
implementation of the scheme, six months post-imple-
mentation 51% of those given vouchers had bought, and
12 months post-implementation 63% had bought. Rea-
sons for not having bought concerned non-availability of
ITNs or a particular type of ITN, non-availability of
money, already owning a net and perceptions that there
was no current need of a net.

The majority of women (88%, 97% and 94% at three
month, six month and 12 month post-implementation
surveys, respectively) exchanged their voucher for an ITN
in the place to which they were directed by the midwife
who issued the voucher. Over the 12 months of the pilot
the proportion of those who had bought ITNs with a
voucher who reported that they had some choice in the
size, shape or colour increased from 58% (23/40) at three
months post implementation to 74% (23/31) at 12
months. Relatively few pregnant women reported that
they had a choice of brands the greatest proportion being
19% (6/31) at 12 months post implementation.

Discussion
Delivery of ITNs through voucher schemes involves five
key transactions [8]. In Volta Region, monitoring activities
focussed on two points amongst these five transactions,
thereby dividing them into two groups of activities. The
first group, voucher uptake or issuing, included distribu-
tion of vouchers to health facilities and their delivery by
midwives in ANC to pregnant women; the second group
of activities, voucher redemption, included exchange of
vouchers for ITNs in retail outlets by pregnant women,
retailer redemption of the voucher for more stock from
the distributor, and distributor redemption of the voucher
for cash from the management agent. Within the mixed
public-private sector delivery of ITNs through voucher
schemes voucher uptake is predominantly the responsi-
bility of the public sector and voucher redemption, of the

private sector. The major factors affecting voucher issue
and redemption in Volta Region are summarised in Figure
1. The findings emphasize the links between the two sec-
tors with availability of ITNs in the private sector influenc-
ing public sector delivery of the subsidy, and actions and
choices made by health staff influencing the growth of the
private sector.

Voucher issuing records together with routine attendance
data suggest that over the one year period, approximately
half of all eligible women attending ANC were issued with
a voucher. Voucher uptake varied geographically by zone,
district and health facility and interviews suggest that rea-
sons for this variable uptake changed over the one year
period. Nearly twice as many pregnant women attending
ANC in the central zone of the region took a voucher com-
pared to those in the northern and southern zones. Find-
ings from a household survey in Malawi show a similar
pattern of district level variation at the outcome level with
use of ITNs by pregnant women varying from 3.5% to
69.6% across districts [21]. The major delivery system for
ITNs in Malawi is the public-private delivery of direct
product through ANC with the support of Population
Services International (PSI). In Volta Region, nearly all of
those attending ANC were issued with a voucher in
Hohoe district, contrasting with only 12% of those from
Krachi district. Krachi district is particularly hard to access;
it is separated from other districts in the region by the
Volta Lake. Access within the district is also difficult with
many areas requiring a boat.

Voucher redemption was high. Two thirds of the vouchers
issued had been redeemed back to the management agent.
As with voucher issuing, redemption varied between
zones, districts and facilities, but the variation was less
pronounced. However, a significantly greater proportion
of vouchers issued from urban health facilities were
redeemed compared to those issued from rural health
facilities. The high voucher redemption rates over the one
year period compared to the voucher issuing rates suggest
that most of the decision making on whether women were
going to use a voucher to buy an ITN was at the voucher
issuing stage. Those who were not likely to buy (or whom
the midwife felt was not likely to buy), did not take (or
were not offered) a voucher. The majority of those who
took a voucher intended to use it to buy an ITN.

With the monitoring methods used it is likely that we
have overestimated the voucher issuing rate and underes-
timated the voucher redemption rate to retailers of ITNs.
The assumption that all vouchers were issued to eligible
women at ANC may be optimistic as this assumes perfect
targeting of the subsidy. Evidence to date from other ITN
voucher schemes [22,23], and from direct delivery of ITNs
to pregnant women through ANC [9] suggests that loss
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may be high within the public sector. It is likely that the
proportion of women with vouchers, who used them to
purchase an ITN, as calculated, is an underestimate
because a number of these exchanged vouchers would still
be with the retailers or the distributors, and not have com-
pleted the process of return to the management agent.

Interviews with health facility staff and with pregnant
women suggest that the major reasons for women not tak-
ing a voucher varied over the one year period. Initially,
midwives did not offer a voucher to all pregnant women,
unless they could show that they were able to pay the top-
up amount required to buy the ITN. This 'screening' or
imposition of eligibility criteria has been noted in other
voucher schemes in Senegal [14] and in Zambia [24].
Knowledge of issues encountered in previous voucher
schemes meant that non-imposition of eligibility criteria
was stressed during the training programme in Volta
Region. However, problems in attendance at training ses-
sions reduced the effectiveness of the messages. Dissemi-
nation of monitoring findings four months into the
scheme prompted further training and strengthened

supervision, resulting in a marked decrease in the imposi-
tion of eligibility criteria as assessed during monitoring at
6 and 12 months into the scheme.

Four districts of the region (Nkwanta, Hohoe, North
Tongu and Keta) had previously been supplied with ITNs
from the National Malaria Control Programme (NMCP)
or District Health Management Teams to be sold for
¢20,000 to pregnant women and to children under five
years of age from health facilities. With the advent of the
pilot voucher scheme a policy decision was taken by the
regional health directorate together with the NMCP that
no more ITNs would be supplied to health facilities for
sale due to the risk that this scheme would directly com-
pete with the voucher scheme. Interviews with health staff
highlighted two issues: firstly several health facilities were
still selling ITNs after the start of the voucher scheme from
distributions of ITNs that they had received previously.
Secondly, commercial partners had approached midwives
to sell ITNs directly from health facilities rather than send-
ing clients to retail outlets with their vouchers. Selling of
commercial sector ITNs directly from health facilities

Factors affecting voucher issuing and redemption in the 12-month pilot ITN voucher schemeFigure 1
Factors affecting voucher issuing and redemption in the 12-month pilot ITN voucher scheme.
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meant that both the voucher and the ITN were delivered
in health facilities to the exclusion of commercial retailers.

During the later half of the pilot the main reasons why
women did not take or were not offered a voucher
involved lack of ITNs, lack of vouchers, and already own-
ing a net. The first two of these are supply issues, but may
also involve decisions by the midwife; the third is a direct
decision by the pregnant woman.

Almost half (46.1%) [19] of all households in Volta
Region own a mosquito net, consequently almost half of
all women offered a voucher will already have a net in
their household. Very few of the nets already in house-
holds in Volta Region are treated; untreated nets are
approximately 50% as protective as treated nets [25-28].
Buying a new ITN would, therefore, provide extra protec-
tion to the pregnant woman. It is unclear whether the
main barrier to buying a new ITN is the cost of the top-up
to the voucher subsidy, or preferences for different kinds
of nets. However, recent experiences from Niger suggest
that people who own nets may not be willing to replace
these with ITNs even when they are given free of charge.
The linked polio and ITN campaign in Niger distributed
ITNs to 90% of families with a child under five years of
age [29] within the context of an existing 62% household
ownership of nets [30]. Use of the ITNs by children under
5 years of age, one month post campaign was only 15.4%
[31]. This may be contrasted with an ITN voucher scheme
in Tanzania where 94% of the ITNs bought with vouchers
were used by the target group [22]. Non-uptake of vouch-
ers by those pregnant women who do not intend to use an
ITN avoids wastage of the value of the subsidy. Escalated
information and education is needed to convince those
without nets on the importance of sleeping under an ITN
during their pregnancy. For those women who already
have a net (particularly where these nets are locally made
and therefore different to ITNs) alternative strategies may
be needed to ensure that they sleep under an ITN. In the
context of high household ownership of nets, strategies
are needed to compliment delivery of ITNs through ANC
(whether direct, via voucher, free or subsidised) to convert
existing nets to ITNs. In areas of high coverage with nets,
(re)treatment campaigns may be the most effective strat-
egy for ensuring that the target group sleep under an ITN.

At the voucher issuing stage, 'lack of ITNs' as a reason for
pregnant women not taking a voucher was mainly a deci-
sion of the midwife. Midwives were trained to direct preg-
nant women to outlets where they could exchange the
voucher for an ITN. When the midwives knew, or per-
ceived, that there were no ITNs available in the outlets
within the vicinity of the health facility, they did not offer
a voucher. Lack of ITNs was a constant problem in some
geographic areas as the commercial sector was not well

developed when the voucher scheme began. However, in
other areas the commercial partners were able to increase
the numbers of outlets supplying ITNs. The addition of a
third distributor in the region whose business was estab-
lished in response to the voucher scheme contributed to
increased momentum from the commercial sector.

In the Volta Region pilot voucher scheme, the proportion
of women who were issued vouchers that used them to
buy a net was high. It is likely that this was influenced by
the fact that most of those who did not intend to buy an
ITN did not take a voucher. Whether those who bought an
ITN use it cannot be assessed using programme monitor-
ing but will be determined through a household survey.

Retailers' greatest concern about the voucher scheme as
found during each round of interviews was low stock lev-
els of ITNs. The retailers receive their ITNs from distribu-
tors, as mentioned above, the scheme started with just two
distributors and increased to three. The financial capacity
of each of these distributors was limited, as therefore was
their capacity to allow long periods during which their
capital was tied up. ITNs were given to retailers on credit
and therefore the risks involved dictated initial small
stock levels in the majority of outlets. Credit limits and
penalties also limited the ability of distributors to reach
'hard-to-reach' areas where leaving large numbers of ITNs
means tying up capital for long periods of time as sales are
likely to be slow in such areas. Tying up of capital leaves
the distributor liable to credit penalties. The alternative of
visiting such areas regularly incurs prohibitive transport
costs in terms of fuel and wear-and-tear of vehicles.

In the first few months of the voucher scheme some of the
retail outlets, particularly those with low numbers of ITNs
sold ITNs only to customers with vouchers. The voucher
scheme aims to both provide a subsidy to the target group
and to strengthen the retail sector with the aim of gradu-
ally reducing the need for the subsidy. Where ITNs are
sold only through voucher sales the system is dependent
upon donor money. Increasing non-voucher sales is one
measure of the increasing strength of the private sector.
Over the 12 month period an increasing number of retail
outlets reported that they were selling to non-voucher cus-
tomers.

Approximately seven months into the scheme, retail out-
lets in Volta Region suffered an acute shortage of ITNs.
This was partly due to poor experience in forward plan-
ning by the distributors, and their limited financial capac-
ity in terms of credit availability, but was significantly
exacerbated by a limited duration voucher scheme project
in the two largest urban areas of the country, Accra and
Kumasi. The rapid sales available in these two urban areas
were a much more attractive business proposition than
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the slower sales in the voucher pilot region, to the extent
that the limited ITNs available in the country were
diverted away from the Volta Region. At this point the
management agent suspended supplies of vouchers to the
clinics, and voucher scheme activities were severely
impeded for a period of two months until supplies of
ITNs were again introduced into retail outlets in the
region.

This shortage of ITNs posed problems for the Volta
Regional Health Directorate who in response to this short-
age requested ITNs from the NMCP to fill this gap. ITNs
were then supplied to all districts within the region to be
sold to pregnant women from ANC.

Voucher schemes offer the potential for the private sector
to take on the role of distribution and selling of ITNs
thereby releasing public sector resources for other health
interventions. Within this model the public sector direct
their resources on delivery of the subsidy (voucher) to the
target group together with advice and counselling on the
use of ITNs. The findings from Volta Region highlight
some of the ways in which defined processes may change
during implementation due to decisions of the various
actors. The impact of these delivery design changes needs
further exploration in terms of coverage, equity of cover-
age and sustainability achieved.

Experiences during the one year pilot ITN voucher scheme
in Volta Region outline the importance of monitoring of
both the issuing and the redemption of vouchers. Factors
that may be assumed to influence voucher redemption
had an impact upon voucher issuing and vice versa. Cou-
pling quantitative tracking of vouchers with qualitative
interviews provided an insight into some of the reasons
for initial low voucher issuing in some health facilities.
Prompt dissemination of monitoring findings enabled
programmatic adjustments to be undertaken speedily and
effectively. Lessons were learnt which contributed to
increased voucher issuing and redemptions in other
regions as the programme scaled up. However in Volta
Region, important factors affecting the success of the
scheme were external to the programme and concerned
the context within which the programme was working.
More evidence is needed on how specific contextual fac-
tors influence the success of voucher schemes and other
models of delivery of ITNs. Such an evidence base will
facilitate optimal strategic decision making so that the
delivery model with the best probability of success within
a given context is implemented.

Conflict of interests
Monitoring activities were funded by the Department for
International Development, Ghana. Views presented in
this paper do not necessarily represent the views of DFID.

Exp Momentum is the management agent for the GFATM
funded ITN voucher scheme in 3 further regions of
Ghana.

Authors' contributions
MK, JW and IT designed monitoring activities and ana-
lysed the data, all authors were involved in conceptualis-
ing the paper, JW wrote the first draft of the paper, MK,
MD, SB and IT critically revised the manuscript

Acknowledgements
We would like to thank the members of the Volta Regional Health Direc-
torate Research Team and the Exp Momentum field supervisor and agents 
including: Enos Amedo, Gregory Amenuvegbe, Bertha Agama, Comfort 
Agbadzah, Godwin Afegbe and Nana Sagoe.

References
1. WHO/UNICEF: The Africa Malaria Report 2003.  In Edited by

WHO/CDS/MAL/2003.1093 Geneva: WHO; 2003. 
2. WHO: World Malaria Report.  Geneva 2005.
3. Bryce J, el Arifeen S, Pariyo G, Lanata C, Gwatkin D, Habicht JP:

Reducing child mortality: can public health deliver?  Lancet
2003, 362:159-164.

4. Gamble C, Ekwaru JP, ter Kuile FO: Insecticide-treated nets for
preventing malaria in pregnancy.  Cochrane Database Syst Rev
2006:CD003755.

5. WHO: The African summit on Roll Back Malaria, Abuja,
Nigeria, 25th April 2000.  Abuja: WHO; 2000. 

6. WHO: World Health Assembly: Fifty-Eighth World Health
Assembly: Malaria Control. In., vol. Resolution 55/284.  2005.

7. Webster J, Lines J, Smith L: Protecting all pregnant women and
children under five years living in malaria endemic areas in
Africa with insecticide treated mosquito nets. Working
paper.   [http://www.who.int/malaria/docs/Vulnerable
GroupsWP.pdf]. (accessed 31.01.07)

8. Worrall E, Hill J, Webster J, Mortimer J: Experience of targeting
subsidies on insecticide-treated nets: what do we know and
what are the knowledge gaps?  Trop Med Int Health 2005,
10:19-31.

9. Guyatt HL, Gotink MH, Ochola SA, Snow RW: Free bednets to
pregnant women through antenatal clinics in Kenya: a
cheap, simple and equitable approach to delivery.  Trop Med
Int Health 2002, 7:409-420.

10. PSI: Country Brief: The Malawi ITN Delivery Model.  2005.
11. PSI: PSI Newsletter: Mosquito net coverage of vulnerable

groups reaches 50% in Kenya.  Nairobi: PSI; 2006. 
12. Mushi AK, Schellenberg JR, Mponda H, Lengeler C: Targeted sub-

sidy for malaria control with treated nets using a discount
voucher system in Tanzania.  Health Policy Plann 2003,
18:163-171.

13. Kilian A: Uganda ITN Voucher Scheme Pilot Project. Analysis
of Data.  Kampala: USAID/CDC; 2004. 

14. Nachbar N: Senegal PNLP/UNICEF/NETMARK Targeted
Subsidy Pilot Program for Insecticide Treated Nets, 2003:
Report on Findings and Recommendations.  NetMark 2004.

15. GSMF: Public-commercial partnerships for the sustainable
marketing of insecticide treated materials (ITMs) in Ghana.
Project final report.  Accra: Ghana Social Marketing Foundation;
2003. 

16. Grabowsky M, Nobiya T, Ahun M, Donna R, Lengor M, Zimmerman
D, Ladd H, Hoekstra E, Bello A, Baffoe-Wilmot A, Amofah G: Dis-
tributing insecticide-treated bednets during measles vacci-
nation: a low-cost means of achieving high and equitable
coverage.  Bull World Health Organ 2005, 83:195-201.

17. WHO: Experiences from combined ITN distribution and
House-to-House polio NID in the Central Region of Ghana.
Accra: WHO Ghana; 2005. 

18. UNICEF: Final report to CIDA. Accelerating child survival
and development. A results-based approach in high under-5
mortality areas.  UNICEF 2005.

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12867119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12867119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16625591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16625591
http://www.who.int/malaria/docs/VulnerableGroupsWP.pdf
http://www.who.int/malaria/docs/VulnerableGroupsWP.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15655010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15655010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15655010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12000650
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12000650
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12000650
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15798843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15798843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15798843


Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

Malaria Journal 2007, 6:14 http://www.malariajournal.com/content/6/1/14

Page 10 of 10
(page number not for citation purposes)

19. Ghana Statistical Service. Noguchi Memorial Institute for Medical
Research, ORC Macro: Ghana Demographic and Health Survey
2003.  Calverton, Maryland; 2004. 

20. Feachem RG: The research imperative: fighting AIDS, TB and
malaria.  Trop Med Int Health 2004, 9:1139-1141.

21. Kadzandira JM, Munthali AC: The coverage and utilisation of
insecticide treated nets and malaria prevention and treat-
ment practices at the community level in Malawi.  Lilongwe:
Government of Malawi, National Malaria Control Programme, Minis-
try of Health and Population; 2004. 

22. Tami A, Mbati J, Nathan R, Mponda H, Lengeler C, Schellenberg JR:
Use and misuse of a discount voucher scheme as a subsidy
for insecticide-treated nets for malaria control in southern
Tanzania.  Health Policy Plan 2006, 21:1-9.

23. CARE: Insecticide Treated Nets (ITNs) Discount Voucher
Scheme Pilot in Kibaha District. Implementation Report
June-December 2003.  Dar es Salaam: CARE 2003.

24. Chimumbwa J, Mwenesi HA: ITN targeted subsidies in Zambia.
In Workshop on mapping models for delivering ITNs through targeted sub-
sidies Lusaka, Zambia; 2003.  13th – 15th May 2003

25. Clarke SE, Bogh C, Brown RC, Pinder M, Walraven GE, Lindsay SW:
Do untreated bednets protect against malaria?  Trans R Soc
Trop Med Hyg 2001, 95:457-462.

26. Abdulla S, Schellenberg JA, Nathan R, Mukasa O, Marchant T, Smith
T, Tanner M, Lengeler C: Impact on malaria morbidity of a pro-
gramme supplying insecticide treated nets in children aged
under 2 years in Tanzania: community cross sectional study.
Bmj 2001, 322:270-273.

27. Guyatt HL, Snow RW: The cost of not treating bednets.  Trends
Parasitol 2002, 18:12-16.

28. Schellenberg JR, Abdulla S, Nathan R, Mukasa O, Marchant TJ,
Kikumbih N, Mushi AK, Mponda H, Minja H, Mshinda H, Tanner M,
Lengeler C: Effect of large-scale social marketing of insecti-
cide-treated nets on child survival in rural Tanzania.  Lancet
2001, 357:1241-1247.

29. Loewenberg S: Niger welcomes largest bednet distribution in
history.  Lancet 2006, 367:1473.

30. Grabowsky M: Scaling up ITN Programs in Africa: Recent
Findings from Niger, Togo and Ghana.  Edited by Presentation at
the 3rd RBM WIN Meeting BM 2006.

31. CDC: Distribution of Insecticide Treated Bednets during a
polio immunization campaign Niger, 2005.  MMWR Weekly
2006, 55:913-916.

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15548308
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15548308
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16301306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16301306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16301306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11706649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11706649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11157527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11157527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11850008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11418148
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11418148
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16683301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16683301
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study setting
	The structure of the voucher scheme
	Monitoring of voucher issue and redemption
	Stakeholder interviews

	Results
	Voucher issuing and redemptions
	Process issues influencing uptake of vouchers from ANC
	Voucher exchange

	Discussion
	Conflict of interests
	Authors' contributions
	Acknowledgements
	References

