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 ARTICLES

 Community-Based Distribution
 Of Contraceptives in Zaire
 By Jane T. Bertrand, Mark E. McBride, Nlandu Mangani, Nancy C. Baughman and Mombela Kinuani

 The operations research component of a community-based distribution project in Zaire during

 the 1980s found that the average number of couple-months of contraceptive protection per month

 provided by each distributor varied widely-across the project's eight sites, from 204 in Miabi to

 1,310 in Matadi. Within each site, the average performance of distributors remained constant

 during the life of the project; increases in contraceptive sales were achieved by adding distrib-

 utors to the system. The only significant predictors of distributors'performance were age and

 project site (reflecting local demand for contraception and managerial efficiency). Costs per

 couple-month of protection declined over time, reflecting increases in output rather than de-

 creases in project costs. Costs per couple-year of protection were high by international stan-

 dards-$29 in the project sites that had been in operation eight years and much more in the

 newer sites. The proportion of married women using modern contraceptives increased at each

 site during the project; in the city of Matadi, thatproportion rose from 4% in 1981 to 23% in 1989.

 The project was integrated into the government family planning program, but activities at most

 sites were disbanded in the early 1990s because of political turmoil and erratic funding.

 (International Family Planning Perspectives, 19:84-91,1993)

 C ommunity-based distribution has
 become a generally accepted al-
 ternative to clinic-based programs

 for the distribution of contraceptives in
 many developing countries. Experimen-
 tation with this strategy was widespread
 in selected countries of Asia and Latin
 America in the 1970s, but it did not begin
 in Africa until the 1980s.1

 To date, reports in the family planning
 literature indicate that community-based

 distribution programs are operating in The
 Gambia, Ghana, Kenya, Lesotho, Mali,
 Nigeria, Rwanda, Sierra Leone, Sudan,
 Tanzania, Zaire and Zimbabwe. These
 range from small demonstration projects
 in selected areas to a widespread, sys-
 tematically organized network of distrib-
 utors covering a large geographical area
 (in Zimbabwe). Nevertheless, communi-
 ty-based distribution is an untapped re-
 source that reaches only a tiny part of the
 African population.2

 The Expert Conference on Quality Birth
 Spacing Services in Francophone Africa,
 held in 1987 in Abidjan, C6te d'Ivoire, con-
 cluded that under certain conditions, com-
 munity-based distribution is an effective
 and inexpensive way to increase contra-
 ceptive use. These conditions include ad-
 equate recruitment and training of
 agents, regular supervision and pay-
 ment, continual resupply, and linkage
 with sources of health care for potential
 side effects.3 Similarly, participants at the
 1986 Harare Conference on Communi-
 ty-Based Distribution and Alternative

 Delivery Systems in Africa endorsed the
 expansion of community-based distri-
 bution in the region.4

 Although community-based distribution
 is no longer considered a new or innova-
 tive service delivery mechanism, there is
 relatively little empirical evidence on its ef-
 fectiveness in Sub-Saharan countries. This
 article describes one of the few well-docu-
 mented community-based distribution ef-
 forts in a francophone Sub-Saharan coun-
 try, a project that began in 1981 in Bas Zaire,
 a region in the Republic of Zaire. The pro-
 ject has generated one of the few available
 data sets from Sub-Saharan Africa on cost
 per couple-year of protection. The service
 statistics and the survey and cost data for
 the original two sites-Matadi and Nsona
 Mpangu-span an eight-year period, rel-
 atively long for an African project.

 Overview
 One of the first community-based distri-
 bution efforts in Sub-Saharan Africa (es-
 pecially in a francophone country) was the
 Family Education Project (Programme
 d'Education Familiale or PRODEF). Es-
 tablished in 1981 in one urban and one
 rural health district in Bas Zaire, PRODEF
 experimented with both household dis-
 tribution of contraceptives and the com-
 munity depot approach. In the city of
 Matadi, a team of eight salaried workers
 canvassed the target area with three
 rounds of home visiting; they provided
 clients with pills, condoms and vaginal
 foaming tablets and referred them to par-
 ticipating health centers for resupply. In
 the rural health district of Nsona Mpan-
 gu, a similar household distribution ap-
 proach was used. However, to overcome
 the problem of limited access to methods
 in the rural areas, the project created a net-
 work of distributors that covered 35 vil-
 lages in the district. According to a report
 on the first phase of project activity, use
 of modern methods increased from 4% to
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 17% in the urban district, and from 4% to
 12% in the rural district.5

 Because of these promising results, the
 project was extended for five years (1985-
 1989). During the second phase of the pro-
 ject, the two original sites were retained
 and a new site was developed in the rural
 health district of Sona Bata, also in Bas
 Zaire. Five other new sites were estab-
 lished under the direction of the national
 family planning project (Projet des Ser-
 vices des Naissances Desirables, or
 PSNDj. Four of the five PSND sites were
 urban-two health districts in Kinshasa
 (Kikimi and Makala), one in Kisangani
 and one in Mbuji Mayi. The fifth was es-
 tablished in Miabi, a rural health district
 on the outskirts of Mbuji Mayi.

 Overall, the project was designed to in-
 crease knowledge and use of modem con-
 traceptives and to evaluate the accept-
 ability of community-based distribution
 for the delivery of family planning services
 in sites that differed culturally and ethni-
 cally. Several sites had additional objec-
 tives that have been described elsewhere.6

 Each site operated with some autono-
 my, but all sites were part of an operations
 research project coordinated by Tulane
 University. Because of this arrangement,
 all sites used standardized service proto-
 cols and reporting forms and distributed
 the same types of contraceptives.7 Before
 service began, we conducted a survey at
 each site to determine the baseline level
 of contraceptive use. All distributors were
 recruited from the communities in which
 they were to work. Once recruited, they
 took a 1-2-week training course covering
 contraceptive methods (e.g., correct use,
 side effects and contraindications), com-
 munication techniques and administrative
 procedures used in the program.

 Distributors at all sites sold pills, con-
 doms and vaginal foaming tablets; they also
 sold such basic medications as chloroquine,
 aspirin, oral rehydration salts and antipar-
 asitic drugs, except in Matadi, where they
 sold only contraceptives. Distributors used
 a checklist of possible contraindications to
 screen women who were interested in
 using the pill. They tended to sell the prod-
 ucts from their own homes, but were en-
 couraged to visit potential clients in their
 neighborhood to explain the benefits of
 family planning and to sell products to
 those who were interested. In Phase II, all
 distributors received a percentage of their
 sales (generally 30%) instead of a fixed
 salary. With assistance from their super-
 visors, they collected data on the amount
 of each product sold; these quantities
 were later converted into couple-months

 Figure 1. Couple-months of protection, by quarter, according to community-based distribu-
 tion site, Zaire
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 of protection for monitoring purposes.
 Despite these common characteristics,

 the sites varied in several ways. Every site
 was part or all of a health district, each of
 which consisted of approximately 100,000
 inhabitants; however, the project tried to
 cover the entire population of each urban
 site, whereas, for logistic reasons, it targeted
 only part of each rural site.

 In Nsona Mpangu, Matadi and Sona
 Bata, only women were chosen as distrib-
 utors; in the other five sites, both men and
 women were selected. In four sites (Nsona
 Mpangu, Matadi, Sona Bata and Miabi),
 the project provided contraceptives at
 health centers and health posts as well as
 through community-based distributors.

 Data on project costs were coded and
 processed to measure the cost per couple-
 month of protection over time in the dif-
 ferent projects in all sites except Makala,
 Kikimi and Miabi; these three sites had not
 been operating long enough to provide
 adequate data for our analysis. Follow-up
 studies to measure changes in contracep-
 tive prevalence were conducted only at
 Nsona Mpangu, Matadi and Sona Bata.

 By 1989, community-based distribution
 projects were operating in all eight health
 districts, with a total of 271 active distrib-
 utors. PRODEF, the name given to the

 original two-site project, was adopted by
 the remaining six sites and became syn-
 onymous with community-based distri-
 bution in Zaire.

 The operations research component of
 this project generated four types of anal-
 yses: routine monitoring of program per-
 formance based on couple-months of pro-
 tection in all eight sites; analysis of cost per
 couple-month of protection in five sites;
 assessment of changes in contraceptive
 prevalence in the target populations in
 three sites; and identification of the char-
 acteristics of successful distributors in
 seven sites.

 Program Performance
 Each project site used a standard form to
 collect data on the volume sold of each
 contraceptive and forwarded this infor-
 mation to a central office for the calcula-
 tion of couple-months of protection. These
 service statistics were monitored quarter-
 ly and annually; dividing the couple-
 months of protection by three (the num-
 ber of months per quarter) yields a rough
 estimate of the number of current users in
 the program during that quarter. All data
 in this report can be converted to couple-
 years of protection by dividing couple-
 months of protection by 12.
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 Community-Based Distribution in Zaire

 Figure 2. Couple-months of protection, by quarter, according to community-based distribution
 site, Zaire
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 Figure 1 (page 85) shows the perfor-
 mance of the program in the two original
 sites-Matadi and Nsona Mpangu-over
 an eight-year period. In Matadi, fluctua-
 tions corresponded to identifiable program
 actions: The peaks in the 1982-1983 peri-
 od reflect the quarters with active house-
 hold distribution. The marked peak in the
 fourth quarter of 1986 resulted from the ad-
 dition of new distributors, which increased
 the number of service points in the system.
 Overall, the Matadi program yielded an av-
 erage of 3,906 couple-months of protection
 per quarter, or roughly 1,300 active users
 annually during the life of the project.

 The line for Nsona Mpangu tells a dif-
 ferent story. From 1982 to 1987, the num-
 ber of couple-months of protection in-
 creased steadily, with the addition of new
 distributors to the system creating peaks
 in 1985 and 1986. However, the data from
 1987-1989 reflect the vulnerability of pro-
 grams to political events. The sharp drop
 in couple-months of protection occurred
 when the chief medical officer at Nsona
 Mpangu left his post and was replaced by
 an officer who-when not given full con-
 trol of the program-proceeded to dis-
 credit it in his district.

 Figures 2 and 3 show the performance
 of the six sites added after 1985. The line
 for Kisangani reflects a strong start by a set
 of young distributors (Figure 2). The sharp
 drop that follows reflects suspension of
 program activity because of opposition

 from the local medical community. This
 group, which ostensibly objected to the
 "unacceptable profile" of the distributors
 (several of whom were single mothers), felt
 threatened by nonclinical practitioners tak-
 ing over the family planning business. Six
 months later, the program was reinstated
 with a new group of distributors, who, de-
 spite being of "higher caliber," never at-
 tained the level of sales of the first group.

 The sales for Sona Bata reflect a much
 lower level of couple-months of protec-
 tion, which remained fairly constant over
 time, peaked in 1988 with the addition of
 new distributors to the system, but
 dropped markedly early in 1989.

 As Figure 3 shows, similar decreases
 also occurred in Mbuji Mayi, Miabi and
 Kikimi (the latter two are districts in Kin-
 shasa) during the period when these pro-
 jects were converted from pilot efforts to
 part of the national family planning pro-
 gram. Possibly more important, the funds
 available to each site decreased during this
 period, with a corresponding drop in staff
 morale and field activity (including the col-
 lection of service statistics from each point).

 Figure 4 shows couple-months of pro-
 tection for all sites combined. It indicates a
 gradual increase over time, with a marked
 drop in late 1987, corresponding to the de-
 terioration of the Nsona Mpangu project,
 and a peak in 1988, resulting from new
 sites and distributors.

 One might expect couple-months of
 protection per distributor to increase as
 distributors became more accustomed to
 their task and better known in their sales
 territories. In fact, this was not the case:

 The peaks in performance generally reflect
 new distributors in the system. In Mata-
 di-the program with the longest record
 of steady performance-couple-months
 of protection per distributor remained fair-
 ly constant over time.

 Performance varied markedly by site,
 however. The average level of couple-
 months of protection per site ranged from
 1,310 per month in Matadi to 204 in Miabi.*
 The rank ordering of sites by distributor
 performance was similar to the rank or-
 dering by overall site performance: The
 mean number of couple-months of pro-
 tection per distributor (roughly, the aver-
 age number of active clients) was highest
 in Matadi (43 per month), Kikimi (34) and
 Makala (31), all of which were urban sites;
 it was moderate in Nsona Mpangu (16),
 Kisangani (15) and Mbuji Mayi (13); and
 it was lowest (7-8) in Sona Bata and Miabi,
 both rural sites. This reflects, in part, a
 smaller pool of potential family planning
 clients in rural areas and a lower demand
 for family planning. However, before the
 disintegration of the Nsona Mpangu pro-
 ject in 1987, the mean number of couple-
 months of protection per distributor was
 23 per month, considerably higher than the
 level found in the other two rural projects.

 Figure 3. Couple-months of protection, by
 quarter, according to community-based dis-
 tribution site, Zaire
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 *The mean monthly couple-months of protection for the
 remaining sites were: Nsona Mpangu, 767; Kikimi, 746;
 Makala, 542; Mbuji Mayi, 481; Kisangani, 408; and Sona
 Bata, 227
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 Cost Analyses
 To date, there have been very few cost
 analyses for family planning service de-
 livery in Africa. The available cost data for
 PRODEF permit the calculation of cost per
 couple-year of protection over an eight-
 year period.

 As John Ross has pointed out, settings
 for family planning experiments con-
 ducted in Africa have yet to produce use-
 ful data for the analysis of the cost-effec-
 tiveness of alternative delivery systems.8
 Alternative delivery strategies were test-
 ed during the first phase of PRODEF.9 Be-
 cause contraceptive prevalence in the two
 treatment areas did not differ significant-
 ly, a single service delivery approach was
 used during the second phase of the pro-
 ject, curtailing any further cost-effective-
 ness analyses or comparisons of alterna-
 tive strategies.

 Methodology
 We conducted cost analyses for the five
 sites that had been operating long enough
 to provide adequate data-Nsona Mpan-
 gu, Matadi, Sona Bata, Mbuji Mayi and
 Kisangani. The methodology for the esti-
 mation of costs has been described else-
 where.10 Each site was required to submit
 a monthly financial statement of its costs
 to Tulane University. We coded these data
 by project site, date, type of expense and
 other variables. We calculated the cost of
 technical assistance (including support of
 a resident adviser in Zaire, other consult-
 ing fees, international travel and telecom-
 munications) and allocated it to the dif-
 ferent sites. Finally, our calculations of
 project costs included the estimated value
 of the contraceptives donated to the pro-
 ject (shadow pricing).

 This analysis required certain arbitrary
 allocations of costs among sites. For ex-
 ample, the Matadi and Nsona Mpangu
 sites operated as a single financial ad-
 ministrative unit, so costs had to be dis-
 tributed between the two.* The final report
 of this project further describes the cate-
 gories and data on costs incurred in
 Zaire.11 In that report, however, the figures
 on cost per couple-year of protection did
 not include either technical assistance or
 the estimated value of donated contra-
 ceptives. This article provides a more ac-
 curate estimate of real costs.

 Project Costs
 The costs of PRODEF in each phase of ac-
 tivity are shown in Table 1 (page 88).
 These costs are further divided by type
 of expense (research, service, contracep-
 tives) and by the location where the ex-

 Figure 4. Couple-months of protection for all community-based distribution sites combined,
 by quarter
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 penses were incurred (in Zaire or in the
 United States).

 Research constituted a substantial por-
 tion of the total costs of PRODEF: 60% in
 Phase I and 61% in Phase II. This percent-
 age differed markedly by the location
 where the expenses were incurred. Re-
 search accounted for less than half the
 total expenses in Zaire (30% in Phase I and
 43% in Phase II), but it accounted for the
 greatest part of the technical assistance
 costs incurred in the United States (87%
 in Phase I and 78% in Phase II).

 Costs incurred in the United States for
 technical assistance more than doubled
 between the two phases, in part because
 the project supported a resident adviser
 in Zaire during Phase II. Costs incurred
 in the United States that were essential for
 replication decreased, especially as a pro-
 portion of the total.

 As we mentioned earlier, research costs
 were excluded from the analysis of cost
 per couple-month of protection because
 they would not be essential to the repli-
 cation of the service portion of PRODEF.
 In both phases of project activity, more
 than half of the nonresearch costs were for
 expenses incurred in Zaire (60% in Phase
 I and 59% in Phase II, not shown).

 The distribution of the costs incurred in
 Zaire differed somewhat by site (data not
 shown). In all cases, the most costly item
 was salary (accounting for one-third of the
 total), followed by transportation and per
 diem expenses (20%), medications for the
 maternal and child health component of
 the intervention (11%), equipment and
 supplies (12%) and training (6%).t

 Findings
 Table 2 (page 88) shows the cost per cou-
 ple-month of protection by quarter from
 1981 to 1988 for the project sites with avail-
 able cost data. Four points are notewor-
 thy. First, the average cost per couple-
 month of protection of the older programs
 was significantly lower than the cost of the
 new ones, reflecting both high start-up
 costs for new sites and improved effi-
 ciency over time.

 Second, despite considerable fluctua-
 tions, cost per couple-month of protection
 generally decreased over time at all sites,
 again because of high start-up costs and
 the programs' limited output in the early
 months of activity.

 Third, fluctuations in cost per couple-
 month of protection tended to reflect chang-
 es in output, not in program costs (which
 were fairly constant over time). For ex-
 ample, the cost per couple-month of pro-
 tection reached a low of $0.85 in the fourth
 quarter of 1986 in Matadi (equivalent to
 $10.20 per couple-year of protection), not
 because of decreased program costs but be-
 cause of the peak in output at that time.

 Fourth, the cost per couple-year of pro-
 tection in these programs is extremely
 high by international standards. Based on
 the data on cost per couple-month of pro-
 tection, the cost per couple-year of pro-

 *The system used to code and allocate costs is described

 in greater detail in a manual available from the first author

 of this article (see: M. Kinuani et al., 1988, reference 10).

 tBecause much of the training was conducted by salaried

 staff members whose compensation was allotted to

 "salary," 6% does not reflect the full investment in train-

 ing in this project.
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 Community-Based Distribution in Zaire

 Table 1. Project costs (in U.S. dollars) and percentage distribution, by period of activity and
 type of expense, according to where expense was incurred

 Period and Total Zaire United States

 type of expense Essential for Technical
 replication assistance

 Phase 1(1981-1983) $623,504 $217,572 $100,248 $305,684
 Research 60 30 36 87
 Service 36 61 58 11
 Contraceptives 2 7 0 0
 Other 2 2 6 2

 Phase II (1984-1988) $1,189,285 $474,275 $74,802 $640,208
 Research 61 43 36 78
 Service 36 51 68 22
 Contraceptives 3 6 0 0

 Total 100 100 100 100

 Note: The data collection periods for Phase I and Phase II do not correspond to the contract periods for project activities.

 tection was about $29 each for Matadi and
 Nsona Mpangu, the two older programs.
 It was substantially higher for the newer
 sites: $71 in Mbuji Mayi, $96 in Sona Bata
 and $119 in Kisangani.

 Changes in Contraceptive Use
 We conducted a series of contraceptive
 prevalence surveys to measure changes
 over time in contraceptive use in our tar-
 get populations. Although we conducted
 baseline surveys in all eight sites, we con-
 ducted follow-up surveys only in Mata-
 di and Nsona Mpangu (the two original
 sites) and Sona Bata. The analysis in this
 section focuses on these three sites.

 Study Design
 To evaluate the impact of a program inter-
 vention, an experimental or quasiexperi-
 mental design like the one used in Matlab,
 Bangladesh, would be ideal.12 However, it
 was not practical to use such a design in Bas
 Zaire in the early 1980s, because there was
 little reliable demographic information and
 the resources needed to conduct a major
 demographic survey were not available.

 Therefore, the research in the original
 two sites used a pretest-posttest nonex-
 perimental design.13 Each location was
 subdivided into two zones to test alterna-
 tive approaches to service delivery, but no
 area was designated as a control. As we
 have reported elsewhere, prevalence in-
 creased in both treatment areas between
 the 1981 baseline survey and the 1983-1984
 follow-up survey, and the two treatments
 did not result in significantly different lev-
 els of use.14 Because of this finding, we
 combined the treatments into a single ap-
 proach, which was implemented uni-
 formly throughout the target population
 in both sites from 1985 to 1989, with no fur-
 ther distinction by treatment area.

 To confirm the findings at the original
 sites, we decided to incorporate a com-

 parison area, along with two treatment
 areas, into the design of the Sona Bata pro-
 ject, which started in 1986. In Zone A,
 which included villages without health
 centers or health posts, we established a
 network of 32 community distributors. In
 Zone B, 11 existing health centers and posts
 received staff training and supplies to allow
 them to provide contraceptives as well as
 other primary health care services. Zone C,
 which served as the comparison area, was
 made up of a set of villages where contra-

 ceptives were not likely to be introduced;
 these viliages were located at some distance
 from the project headquarters in areas
 where the health infrastructure was dom-
 inated by Catholic missionary groups.
 Thus, the research at Sona Bata used a

 quasiexperimental design (specifically, a
 nonequivalent control group design).15

 Sampling was hindered by the lack of re-

 liable population estimates and maps of the
 target areas. In Matadi, we divided the tar-
 get area (consisting of the administrative
 zones of Nzanza and Mzuvi) into 110 equal
 quadrants, which we then stratified by
 population density. We mapped and enu-
 merated 60 randomly selected quadrants,
 and chose 30 households at random from
 each quadrant. In the rural areas of Nsona
 Mpangu and Sona Bata, the size of the
 sample was influenced by the number of
 villages constituting the study population
 for the family planning intervention. We
 mapped each village, and interviewers at-
 tempted to contact all women aged 15-49 at
 every second house. The interviewing was
 done by women, most of whom were 20-25
 years old, in the native language, Kikongo.

 Findings
 *A4atadi. The results of the baseline and fol-
 low-up surveys are shown in Table 3. In
 Matadi, the population was fairly knowl-
 edgeable about modem contraception be-
 fore the project began: In 1981,86% of those
 surveyed had heard of at least one modem
 method. This figure increased to 97% by
 1984 and was still at that level in 1989. Dur-
 ing this period, the percentage of ever-mar-
 ried women who had used a modem con-
 traceptive at some time increased sharply
 (from 10% to 64%). Among women who
 were married or in a union, current use of
 modern contraceptives also increased sig-
 nificantly, from 4% to 23% between 1981
 and 1989, giving Matadi the highest level
 of contraceptive use recorded to date in
 Zaire. (By comparison, use of modem con-

 Table 2. Cost (in U.S. dollars) per couple-month of protection, by quarter and site

 Quarter Matadi Nsona Mpangu Sona Bata Mbuji Mayi Kisangani

 Average $2.42 $2.44 $8.00 $5.92 $9.94
 1981/4-1982/3 $15.57 $17.50
 1982/4-1983/3 $4.54 $6.01
 1983/4 $2.84 $3.87
 1984/1 $4.92 $5.05
 1984/2 $5.83 $5.90
 1984/3 $5.10 $5.10
 1984/4 $1.46 $1.46
 1985/1 $1.38 $1.29
 1985/2 $2.33 $2.29
 1985/3 $1.84 $1.83
 1985/4 $1.28 $1.13
 1986/1 $1.82 $1.87
 1986/2 $3.63 $3.21 $14.74
 1986/3 $1.16 $0.97 $9.38
 1986/4 $0.85 $0.78 $6.49
 1987/1 $1.17 $1.08 $7.59
 1987/2 $1.25 $1.25 $9.53 $6.76
 1987/3 $2.52 $2.34 $10.08 $4.17
 1987/4 $2.76 $2.92 $7.89 $14.54
 1988/1 $2.50 $2.11 $8.65 $9.77
 1988/2 $3.06 $3.10 $5.70 $6.86 $5.52
 1988/3 $2.10 $2.17 $6.14 $8.29
 1988/4 $1.50 $2.86 $1.81 $3.52

 Notes: Includes all nonresearch costs. Training costs have been smoothed, as has the cost of drugs. Includes the cost of donated con-
 traceptives. Does not include data for periods after 1988 because of incomplete data on costs. Nominal cost is cost in zaires translat-
 ed at the exchange rate for the month the cost was incurred. Nontraceable costs for Bas Zaire were allocated on a per CMP basis. Costs
 are not available for Kisangani for the last two quarters of 1988. Average is the average across the indicated time periods.
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 traceptives in the capital city of Kinshasa
 was estimated at 7% in 1988.)6 Elements
 that contributed to the success of this effort
 included strong staff commitment, an un-
 interrupted supply of contraceptives, reg-
 ular and supportive supervision and ade-
 quate financial resources.17
 *Nsona Mpangu. The data in Table 3 reflect
 the project's promising start and its subse-
 quent disintegration, which is described in
 greater detail in the final project report.18
 The proportion of women who knew of at
 least one modem contraceptive increased
 from 76% in 1981 to 95% in 1988. The per-
 centage of ever-married women who had
 ever used a method rose from 7% to 31% be-
 tween 1981 and 1983, but had fallen to 26%
 by 1988. Among married women, current
 use of a modern method increased from 4%
 to 12% between 1981 and 1983, but had
 dropped to 8% by 1988. In short, the prog-
 ress made between 1981 and 1983 was par-
 tially canceled out by the political and ad-
 ministrative problems in the health zone.

 In both Matadi and Nsona Mpangu, the
 absence of a control group makes it im-
 possible to attribute the observed change
 to the program intervention. However, the
 intervention is a highly plausible expla-
 nation for the changes that occurred dur-
 ing Phase I, because there was little other
 family planning activity in the early 1980s.
 In the latter half of the decade, other or-
 ganizations considerably expanded ser-
 vice delivery in the Matadi area,19 making
 a causal inference impossible.
 * Sona Bata. Given its quasiexperimental
 design, the Sona Bata project had the po-
 tential to demonstrate the impact of the in-
 tervention. However, as Table 3 shows,
 there was no change that could be at-
 tributed to the intervention. The percent-
 age of women who knew of at least one
 modern method hovered around 90% in
 all three zones in both the baseline study
 and the follow-up studies. The proportion
 of women who had ever used a modern
 method and the proportion who current-
 ly used such a method increased signifi-
 cantly between baseline and follow-up in
 both treatment areas; however, these in-
 creases could not be attributed to the
 interventions, because similar changes
 occurred in the comparison area. The pro-
 portion of women currently using a mod-
 ern contraceptive did not surpass 10% in
 the follow-up survey in any of the three
 areas, a finding that is consistent with our
 data on couple-months of protection.

 Successful Distributors
 This analysis was originally motivated by
 the question: Do women make better dis-

 tributors than men? It
 was later expanded to
 answer a larger ques-
 tion: What are the char-
 acteristics of successful
 distributors?

 Data Collection
 Routinely collected ser-
 vice statistics provided
 data on the perfor-
 mance of each distribu-
 tor in the program as
 measured by mean cou-
 ple-months of protec-
 tion provided each
 month. Project staff ob-
 tained data on social,
 demographic and other
 characteristics of the
 distributors: age, sex,
 marital status, educa-
 tion, number of chil-
 dren, religion, contra-
 ceptive use, employment
 outside home, assistance from another
 person with sales, and site of the project.
 We used multiple regression techniques
 to determine which factors best explained
 distributor performance.

 Findings
 As we discussed earlier, distributor per-
 formance varied substantially by site. As
 Table 4 (page 90) shows, this factor out-
 weighed the effect of any social or demo-
 graphic characteristic of the distributors.
 We hypothesize that "site" captures sev-
 eral different variables simultaneously: the
 size of the potential pool of acceptors and
 the demand for contraception (both high-
 er in urban areas than in rural areas) and
 the managerial effectiveness of the project
 staff at a given site.

 Age was also related to distributor per-
 formance: Older distributors provided
 more couple-months of protection than
 did younger ones. The distributor's fam-
 ily size was of marginal significance and
 had a negative coefficient.

 For four of the five sites with distributors
 of both sexes, women outperformed men.
 However, the difference was not statistically
 significant when the sex of the distributor
 was included in the multiple regression.

 Among the other variables that did not
 explain differences in distributor per-
 formance were religion, marital status
 and educational level (although all dis-
 tributors were required to be literate, ex-
 cept in Nsona Mpangu). Intangible fac-
 tors related to individual personality traits
 of the distributors may also have played

 Table 3. Percentages of women, by knowledge and use of a mod-
 ern method of contraception, according to site and year

 Site and No. Knew of a Ever used a Currently
 year modern modern used a

 method methodt modern
 method:

 MATADI?
 1981 1,797 86 10 4
 1984 1,794 97 46 17
 1989 1,615 97 64 23

 NSONA MPANGU?
 1981 1,704 76 7 4
 1983 1,547 89 31 12
 1988 1,706 95 26 8

 SONA BATA
 Zone A: Treatmenttt
 1985 678 94 5 3
 1988 341 89 16 8

 Zone B: Treatmenttt
 1985 642 92 8 4
 1988 341 92 22 9

 Zone C: Comparison
 1985 391 88 6 1
 1988 322 91 15 6

 tBased on ever-married women. 4Based on women currently married or in a union. ?Two
 treatment groups combined. ttCommunity-based distribution. 44Strengthening of health-
 centers and health posts.

 a part. Although one would expect posi-
 tive and negative personality traits to be
 distributed somewhat randomly over
 sites, such unmeasured personality traits
 could affect the outcome in this analysis
 because of the small number of distribu-
 tors per site.

 Discussion
 The PRODEF project in Zairq has demon-
 strated that community-based distribution
 is culturally acceptable in a francophone
 African country.20 The results of our re-
 search show that this approach is accept-
 able not only in Bas Zaire, but also in three
 other regions with different languages and
 ethnic groups.

 Service Delivery Mechanism
 A number of lessons emerged from the
 PRODEF experience. First, increases in
 output as measured by couple-months of
 protection were obtained by adding dis-
 tributors to the system. Contrary to ex-
 pectations that a distributor's clientele
 would increase over time, the average
 number of users per distributor remained
 fairly stable.

 Second, these projects proved vulnera-
 ble to political factors. The promising
 achievements during Phase I in Nsona
 Mpangu were halted by a change in the
 chief medical officer of the health zone.
 Similarly, the nascent project activity in
 Kisangani was suspended in response to
 pressures from the local medical com-
 munity. Although the project was even-
 tually reinstated, almost a year was lost.
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 Community-Based Distribution in Zaire

 Table 4. Regression coefficients (and standard
 errors) for performance of community-based
 contraceptive distributors (n=1 59), by select-
 ed variables

 Variable Coefficient

 Intercept 4.863 (11.061)
 Site (Sona Batat)
 Kisangani -8.695 (2.604)*
 Kisantu 2.106 (5.523)
 Makala 5.343 (3.708)
 Matadi 27.180 (4.970)*
 Mbuji Mayi -4.531 (3.109)
 Miabi -12.880 (3.896)*

 Months as distributor -0.198 (0.192)
 Residence 0.108 (1.531)
 Education 1.330 (2.030)
 Age 0.550 (0.200)*
 No. of children -1.195 (0.614)
 Sex of distributor (malet)
 Female 1.255 (1.596)

 Religion (Protestantt)
 Catholic 0.526 (2.738)
 Other 0.522 (3.153)
 None -0.795 (6.622)

 Marital status (previously marriedt)
 Currently married -0.689 (2.421)
 Never married -2.193 (2.706)

 Contraceptive use (previoust)
 Current -0.356 (1.829)
 Never 0.702 (1.669)

 Other employment (outsidet)
 None 0.721 (1.867)
 Inside the home -1.025 (2.429)

 Had sales assistance (not)
 Yes 0.299 (1.603)

 R2-0.4720

 *p.<01. tReference category for variable.

 Project Costs

 The cost per couple-year of protection de-
 creased over the life of the project, a trend
 best demonstrated by the two sites with
 eight years of data. Still, these costs were
 extremely high by international stan-
 dards: Even after this eight-year period,
 the cost per couple-year of protection was
 $29 in Matadi. However, several factors
 should be taken into consideration in as-
 sessing this cost.

 First, the sites were developed inde-
 pendently and thus did not enjoy the
 economies of scale that would occur had
 they been developed under a single ad-
 ministrative structure. This occurred part-
 ly because the first sites started before the
 national family planning program came
 into existence. The vast area of the coun-
 try and the difficulty of communication
 between sites meant that it was expedient
 in the short run for sites to develop with
 substantial autonomy.

 Second, our cost analysis included two
 categories that are not always included in

 analyses of international family planning
 projects: the cost of technical assistance (in-
 cluding support of a resident in-country
 adviser, other consulting fees, international
 travel and telecommunications) and the es-
 timated value of donated goods (in this
 case, contraceptives). Currently, there is no
 standardized methodology or widely ac-
 cepted convention for calculating the cost
 of projects, so differences in methodology
 must be taken into account in comparisons
 of cost data from different studies.

 Third, PRODEF was one of the first
 community-based distribution demon-
 stration projects in Africa. The climate for
 family planning acceptance has improved
 markedly in the past decade, but in the
 early 1980s it was not clear if there would
 be any demand for these services. Although
 the project did reveal at least some demand,
 the relatively low number of acceptors ex-
 plains why the cost per couple-year of pro-
 tection tends to be higher than it is in pro-
 jects with a larger client load. Moreover, as
 a fledgling effort charting uncertain terri-
 tory at a time when there were few other
 efforts of its kind in Africa, PRODEF was
 given ample funds to maximize its chances
 of success. This contrasts sharply with the
 cost-cutting management philosophy that
 currently dominates well-developed pro-
 grams in countries with moderate to high
 contraceptive prevalence.

 These results raise the question of
 whether a large-scale version of such a
 project could be expected to survive. The
 long-term viability of the project was to
 be put to an empirical test: In September
 1989, PRODEF's community-based dis-
 tribution activity was integrated into the
 national family planning program with
 the expectation that it would expand over
 time. However, this occurred at a time
 when the government program was faced
 with impending cuts in its existing activ-
 ities, which made the allocation of scarce
 resources to this "new" activity even more
 difficult.* The question remains unan-
 swered, because a marked deterioration
 in the government program and the es-
 calation of political turmoil in Zaire made
 it impossible to test the long-term viabil-
 ity of the community-based distribution
 effort within the government structure.

 Contraceptive Prevalence
 PRODEF was not able to show definitively
 that community-based distribution affects
 contraceptive prevalence. In Matadi, use
 of modern methods increased signifi-
 cantly during the life of the project. The
 threefold increase between 1981 and 1984
 occurred in a period with relatively little

 other family planning activity in Matadi,
 suggesting that PRODEF played a cat-
 alytic role in this process. However, be-
 tween 1984 and 1989, clinic-based services
 expanded, making it impossible to at-
 tribute the increases occurring during that
 period to the community-based distribu-
 tion project.

 Nor was it possible to demonstrate that
 the project had an impact on contracep-
 tive prevalence in the other two sites with
 survey data. In Nsona Mpangu, both the
 survey data and the statistics on couple-
 months of protection reflect the collapse
 of the community-based distribution ef-
 fort (although prevalence was still slight-
 ly higher in 1989 than it had been before
 the program began in 1981).

 In Sona Bata, the service statistics sig-
 naled relatively little progress in promot-
 ing modern methods. Prevalence did in-
 crease significantly in the zone with the
 community-based distribution workers,
 but similar increases occurred in a second
 treatment area and in the comparison area.
 We had believed that the comparison area
 would remain relatively "uncontaminat-
 ed" because the health infrastructure in
 that area was largely controlled by Catholic
 missionaries. However, the proximity of
 Sona Bata to the capital city of Kinshasa
 may have improved access to contracep-
 tives from other sources.

 Successful Distributors
 Finally, the project provided useful insight
 into the characteristics of successful dis-
 tributors. Age was the only important trait
 other than the project site. This is consis-
 tent with the finding in a global review of
 community-based distribution projects that
 the most successful workers tend to be
 older women, although the authors noted
 that local customs and the type of contra-
 ceptive promoted may have an effect.21

 Once age was taken into account, dis-
 tributors with more children tended not
 to perform as well as those with fewer chil-
 dren. This suggests that the demands of a
 larger family may compete with commu-
 nity-based distribution activity for the dis-
 tributor's time. Although this relationship
 was weak, it existed for both male and fe-
 male distributors. However, because this
 finding is of only borderline significance,
 it would be premature to recommend that
 family size be used as a selection criteri-
 on. Rather, this relationship deserves more
 attention in further studies.

 In contrast, sex, education (assuming a
 minimum level of literacy), marital status
 and religion did not influence the distrib-
 utors' performance. We conclude, there-

 *The community-based distribution activities in five of

 the eight sites were conducted under the umbrella of the

 government program with outside funding that allowed

 more autonomy than in other activities. What changed

 in these five sites, then, was not the administrative struc-

 ture but the source of funding.
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 fore, that the selection of distributors
 should be based on willingness to partic-
 ipate rather than on social and demo-
 graphic characteristics. This finding is con-
 sistent with the results of other research.2'

 The project staff responsible for estab-
 lishing the network of distributors also
 played a large role in the supervision of data
 collection and of the distributors them-
 selves. Although some data collection was
 essential for project management, the em-
 phasis on research undoubtedly reduced
 the amount of time that staff could give to
 service delivery. Had there been less num-
 ber-crunching, the project might have pro-
 vided more couple-years of protection and
 placed more emphasis on counseling.

 The data presented here were collected
 during a period of relative political stabil-
 ity in Zaire and with the full support of
 family planning activities by the U.S.
 Agency for International Development
 and other donor agencies. As of Septem-
 ber 1989, the community-based distribu-
 tion projects described here were incor-
 porated into the national family planning
 program. Although the institutionalization
 of community-based distribution was an
 important achievement, it meant changes
 in the level of funding and (in the case of
 the three Bas Zaire sites) the management
 structure of these projects, a problem com-
 mon to pilot projects that are expanded be-
 cause of their initial success.

 In 1990, Zaire entered a period of polit-
 ical unrest. The level of turmoil became so
 high that international donor agencies
 were unwilling to continue funding pro-
 jects there. In 1991, government support
 for community-based distribution of con-
 traceptives became highly erratic. Thus,
 we cannot say how these projects would
 have fared had they been allowed to con-
 tinue with adequate funding.
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 Resumen

 El componente de investigacio'n operativa de
 un proyecto de distribucio'n comunitaria en
 Zaire encontro' que el numero promedio por
 mes de meses proteccio'n pareja de anticon-
 cepcio'n provisto por cada distribuidor varia-
 ba considerablemente en los ocho sitios del
 proyecto, desde 204 en Miabi hasta 1.310 en
 Matadi. Dentro de cada sitio, el rendimiento
 promedio de los distribuidores se mantenfia con-

 stante durante la vida del proyecto; el aumento
 de las ventas de anticonceptivos se lograba
 agregando distribuidores al sistema. Los u'ni-
 cos predictores significativos del rendimiento
 de los distribuidores fueron la edad y la ubi-

 cacion del proyecto (reflejando la demanda local
 por los anticonceptivos y la eficiencia admi-
 nistrativa). Los costos per mes proteccio'n pare-

 ja declinaban a traves del tiempo, reflejando el
 aumento de capacidad en lugar de las dis-
 minuciones en los costos del proyecto. Los cos-
 tos por afno proteccio'n pareja fueron altos segu'n

 las normas internacionales-US $29 en los
 sitios del proyecto que habi'an estado en ope-
 raciones durante ocho afnos, y mucho ma's en

 los sitios nuevos. La proporcion de mujeres
 casadas que usaban anticonceptivos modernos
 aumento en cada sitio durante el proyecto; en
 la ciudad de Matadi, dicha proporcion aumento
 desde el 4% en 1981 al 23% en 1989. El
 proyecto estaba integrado al programa de pla-
 nificacion familiar del gobierno, pero las ac-
 tividades han sido canceladas debido a la ines-
 tabilidad politica y cesacion de fondos.

 Resume
 Le volet recherche operationnelle d'un projet
 de distribution communautaire au Zaire a
 releve de fortes variations du nombre moyen
 de mois-couple de protection contraceptive par
 mois fourni par chaque distributeur dans les

 huit sites du projet, allant de 204 a' Miabi a
 1.310 a' Matadi. A chaque site, la performance
 moyenne des distributeurs demeurait con-
 stante pendant la durie du projet: les aug-
 mentations de ventes de contraceptifs furent
 obtenues en ajoutant des distributeurs au sys-
 teme. Les seuls elements importants permet-
 tant de predire la performance des distributeurs

 etaient l'dge et le site du projet (attestation de
 la demande locale en contraception et effica-
 cite administrative). Les couts par mois-
 couple de protection diminuerent avec le ternps,

 par suite d'une plus grande protection plutot
 que d'une baisse des couts du projet. Les couts
 par annee-couple de protection etaient ele've's
 a en juger d'apres des normes internationales,
 a savoir $29 dans les sites qui etaient en ser-
 vice depuis huit ans et beaucoup plus que cela
 dans les sites plus recemment etablis. La pro-
 portion de femmes mariees utilisant des con-
 traceptifs modernes a augmente 'a chaque site
 durant le projet; dans la ville de Matadi, cette
 proportion est passe'e de 4% en 1981 a 23% en
 1989. Le projetfut incorpore'dans le Projet des
 services des naissances de'sirables du gover-
 nement du Zaire, mais les activites ont cesse'
 en raison des troubles politiques et d'une inter-
 ruption des subventions.
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