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Introduction

The Demographic and Health Surveys (DHS) Program has included the use of a special questionnaire to measure the availability of health and family planning services.  In some surveys, this questionnaire has extended to include information about the quality of these services.  In developing this questionnaire, commonly called the Service Availability Module (SAM), DHS has made considerable efforts to overcome some of the shortcomings of the service availability data gathered by the World Fertility Survey (WFS) and the Contraceptive Prevalence Survey (CPS) programs.  In fact, this data collection methodology is still undergoing revision based on the experience of the DHS program.

The initial changes in the collection of service availability data in the DHS as compared to earlier efforts stemmed from the intention to collect information about the actual availability of health and family planning services as compared to perceived availability as collected through the WFS and CPS.1  Previous assessments of these data collected under WFS and CPS had revealed several methodological and conceptual problems using respondents perceptions as proxies for actual availability.  Interpretation of the findings by program planners was unclear since the data presented an incomplete understanding of what caused the perceived availability.  Thus, while actual low availability would indicate the need for more outlets, low perceived availability might mean that information concerning the actual availability of outlets is the issue rather than too few outlets.  As a result, several researchers advocated the collection of objective measures of service availability (Chayovan, Hermalin and Knodel, 1984: Anderson and Cleland, 1984; Hermalin, 1983).  Based on these initial recommendations, DHS devised a methodology to obtain macro-level measures of service availability, including indicators of physical proximity to health and family planning services, that potentially impact contraceptive use and maternal-child health service utilization.

The collection and analysis of service availability information through the DHS program can be used for evaluation at two levels.  At the first level, the analyst describes the maternal, child health and family planning service environment in participating countries and uses simple descriptive analysis to evaluate the information.  At the second level, the goal of the analyst is to examine the relationship between service availability and use of health and family planning services and uses more complex multi-variate data analysis to evaluate the results.  This paper presents the SAM data collection and analysis methodology in detail, discusses its strengths and weaknesses, and then presents examples of both types of evaluative analysis of these data.  Finally, new directions in the collection of service availability data and their implications are addressed.

Service Availability Data and Its Use in Family Planning Program Evaluation

The service availability questionnaire has evolved over the course of the DHS program.   Typically it has involved a community questionnaire which is conducted once in each DHS cluster or Enumeration Area (EA) selected for the individual woman survey.  The questionnaire is completed based on the group responses of 4 to 5 knowledgeable informants in the community.  These informants are asked some general questions about the cluster (such as its size, economic activities, and times to reach important general services indicative of the amount

of isolation of the area) and asked to identify the nearest of each of several types of facilities offering maternal and child health and family planning services.  In general, the types of facilities identified include hospitals, clinics, health centers, pharmacies and private doctors practices.  Because it was determined that information about distances to facilities by type (even when they provided family planning services) did not necessarily result in the shortest distance to each modern contraceptive method, community questionnaires after 1991 added questions for community informants asking them to name the nearest location where community residents could secure each modern contraceptive method and give the associated time and distance.

The community interview is the most common questionnaire DHS has used to collect the service availability data.  However, the exact nature of the services available and their quality at the identified facilities cannot be determined accurately based solely on the community survey.  Thus, in some countries, the service availability assessment has also included a visit to those facilities cited as being located within a specified distance (normally 30 kilometers) of the cluster.  Upon visitation to the facility, informants are queried as to the hours and days of operation, staffing, available equipment, types of health services offered, and year in which these services were first offered.  Informants at facilities offering family planning services are also asked about types of methods available in the facility, their cost, staff and equipment needed to effectively provide them and the year in which they first became available.

Table 1.  DHS Countries With Service Availability Data

Country
Year of Data Collection
Type of Service Availability Survey

Africa



Benin

Burkina Faso

Burundi

Cameroon

Central African Republic

Côte dIvoire

Eritrea

Kenya

Madagascar

Malawi

Mali

Mozambique

Niger

Nigeria

Senegal

Tanzania

Togo

Uganda

Uganda

Zimbabwe

Zimbabwe
1996

1992/93

1987

1991

1996

1994

1995/96

1993

1992

1992

1995/96

1997

1992

1990

1992/93

1991/92

1988

1988/89

1995

1988/89

1994
Community visit only

Community visit only

Community visit only

Community visit only

Community visit only

Community visit only

Community visit only

Community visit only

Facility visits

Community visit only

Community visit only

Facility visits

Community visit only

Facility visits

Community visit only

Facility visits

Community visit only

Facility visits

Community visit only

Facility visits
Community visit only

Asia/Near East/North Africa



Bangladesh

Egypt

Indonesia

Jordan

Morocco

Philippines

Thailand

Tunisia
1993/94

1988/89

1994

1990

1992

1993

1987

1988
Outreach worker interviews

Facility visits

Facility visits

Facility visits

Facility visits

Community

Facility visits

Facility visits

Latin America/Caribbean



Bolivia

Colombia

Dominican Republic

Dominican Republic

Ecuador

Guatemala

Guatemala

Haiti

Paraguay

Peru
1993/94

1986

1986

1991

1987

1987

1997

1994/95

1990

1991/92
Facility visits

Facility visits

Facility visits

Facility visits

Facility visits

Facility visits

Facility visits

Community visit only

Facility visits

Facility visits

Table 1 presents the countries surveyed under the DHS Program for which Service Availability data have been collected and whether only the community questionnaire was used or identified facilities (within some predetermined distance) were visited.

The sampling methodology of the DHS survey results in a representative sample of women which is extended to the SAM analysis.  In using the SAM to describe family planning and health programs, an analysis of the proportion of women or children who live within a certain distance from specific types of providers of health and family planning services and/or by characteristics of those service providers (including quality, affordability, and adequacy) are examined overall, by region, or by background characteristics.  The typical descriptive analysis of the SAM information compares proportions of the target group with and without specific types or characteristics of health and family planning care.  Program deficiencies are identified when too low a proportion of the target audience has access to providers with some specific characteristics.  Based on differences in proportions of women and/or children with access to providers with various characteristics, relationships can be examined and programs can be evaluated.

The second major analytical method using the service availability information is to conduct multi-level multivariate analyses with which to analyze behavior.   Thus, use of contraception as well as various health care services can be analyzed in a multivariate model which includes major demand and supply components.  Such an analysis can yield insight into how the program (and its components) impact important behavioral outcomes and potentially lead to programmatic alterations which could increase the use of family planning or health services.  The major difficulty in using the data for this purpose is the specification of a model: So many variables are collected, it is difficult to determine their causal linkages; further, distinct model specifications or the choice of variables to represent model components can result in different and even contradictory findings.

In using these data for evaluative purposes, both hypothesis testing (confirmatory analysis) and broad exploratory analysis are used.  While some questions may be evident before the data collection (e.g. what is the impact of CBDs?), others may only become evident upon data examination (e.g. low method use may be related to low method availability from all or some type of provider).  Evaluation of the SAM data can thus answer predetermined questions, lead to unexpected insights, and suggest new areas for examination.

Strengths and Weaknesses of Service Availability Data
Strengths
The major strength of the service availability data is the analysts ability to connect service information with the target audience.  Thus, characteristics of both users and non-users are available to conduct an analysis.  Moreover, the ability to link data concerning service delivery deficiencies with the proportion of the population affected allows problems to be PRIORITIZED by some objective criteria, rather than simply listed.  Information collected about service provision can uncover many aspects of delivery that need to be addressed such as staff training deficiencies, inadequate supplies of equipment or medicines, or problems with quality of care.  The ability to link these aspects of service delivery with the proportion of the target audience affected can allow program managers to target those deficiencies which impact the most people or impact key groups believed to be critical for increasing acceptance of the program (an example might be that a program decides to address the main difficulties in an urban setting since urban residents may be more accepting of family planning and help to build a base of support which will facilitate the programs expansion into rural areas).  Coverage information, which is difficult to obtain from other data collection methods, is readily available from service availability information.

An additional strength of the service availability data as collected by the Demographic and Health Surveys is its relatively low cost and the possibility of incorporating it into other survey activities.  The data are often collected during the listing operation which already necessitates visits to all survey clusters.  Thus, to conduct a service availability survey is a relatively small additional burden since it doesnt require a separate fieldwork operation.  An additional advantage of this sequence is that the earlier collection of data on the characteristics of service delivery is more fitting in timing with the later collection of information concerning the survey respondents use of services.  The service availability data collection is an efficient means of collecting information about the service environment when incorporated into the DHS survey process.

Weaknesses
Despite the potential usefulness of these data, there exist serious weaknesses with the entire service availability methodology that substantially limit its usefulness and application in evaluating family planning programs.  These limitations fall into two categories: data collection weaknesses and weaknesses in the analysis of the data.

Data collection weaknesses:  Several of the SAMs data collection weaknesses stem from the respondents.  There are four main problems in using cluster informants.  Although the goal of the DHS service availability module is the collection of objective measures of service availability, this may not be realized because interviewers may still obtain information that reflects the opinions of cluster informants.  This is perhaps most important for measurements of time and distance which are estimated by cluster respondents and not verified by interviewers.  As a result, time and distance measures may not be objective, but rather, collective estimates of perceived time and distance.  In any analysis, time or distance constitute the link between facility characteristics and the target population meaning that bad information on these variables greatly affects all findings.

Additionally, although the interviewers are instructed about what types of cluster residents are considered knowledgeable, they have a limited amount of time to get the information in any cluster, leading them potentially to ask questions of anyone they can easily find.  Third, cluster informants who have not used a facility will probably be less knowledgeable about services provided there.  This means that information about services will be less accurate in areas with low service use, compared to those where use is more widespread.  Lastly, cluster respondents in sub-Saharan Africa have often misidentified facilities.  Cluster informants, especially in rural areas, have often named all health or family planning facilities as hospitals, making it difficult to accurately find out about the service environment.

A further drawback of these data results from the type of respondents interviewed at family planning and health facilities.  Although interviewers are instructed about appropriate facility informants, the identified informant may not be at the facility when the interviewer visits.  Due to time constraints, interviewers may interview respondents who have insufficient knowledge about all aspects of the facilitys functioning.  A related problem is that informants may give information to the interviewer that should be the situation at the facility rather than the actual situation.  An example of this is the time that the facility opens.  Informants may give the designated hour of opening but the reality may be that the facility begins seeing patients later.  While some SAMs have tried to verify some facility information, responses from facility informants are typically how the data are obtained without further confirmation.

Analytical weaknesses:  The major theoretical limitation, especially when studying the relationship between availability and use of services, is that cluster informants are asked to identify only the nearest facility of each type without regard to whether it is used or preferred by cluster residents.  The assumption that the nearest facility is the one used or preferred by women may be fairly accurate in an area where choice of facilities is limited.  However, this assumption is assuredly less accurate in urban areas where women have a wider array of facilities from which to choose.  The assumption that women will visit the nearest facility is further weakened if women intentionally go to a facility offering family planning services that is distant in order to be anonymous.  If the surveyed facilities are not used or preferred by area residents, any analysis comparing the characteristics of these providers with the target population will be flawed.

As well as a strength, there are several limitations of having the DHS service availability information tied to a population-based rather than a facility-based sample.  The use of a population-based sample prohibits statements about the characteristics of facilities which are often desired by program managers.  For example, nothing can be said about the countrys health centers because the visited health centers may not be representative of all health centers in the country, but rather are only representative of health centers located near sampled women.  The current methodology does not allow assessment of community or facility characteristics2.  

An additional limitation pertains to the precision of the estimates derived from service availability data.  In a typical DHS survey, about 250 separate clusters of women are selected, giving about that number of independent data points (cases) for the service availability data.  This limits the utility of the data for examining regional or other subnational breakdowns.  The number of cases for service availability data is much more limited and subject to larger sampling errors than the data for individual women.

The actual definition and subsequent analysis of the service environment continues to be problematic and imprecise. While previous research by Bruce (1990)  and Donabedian (1988) have begun to clarify how quality of care data can be examined and modeled, there exist many outstanding issues concerning service delivery information which have been neither modeled nor empirically operationalized and tested.  That model specification and operationalization may vary from country to country exacerbates the difficulty in devising an accepted analytical methodology.  It remains extremely problematic to analyze the service environment and facility characteristics when an agreed upon means for this examination is lacking.  The main result of these differences in interpretation is that alternative definitions often lead to unrelated findings.  Thus, the validity of the findings and the value of these data for program evaluation continue to be unproven.

Example of Use of Service Availability Data

Descriptive uses of service availability data for evaluating family planning programs
The following example of how to use descriptive SAM data to evaluate a family planning program comes from the Bolivia DHS conducted between November 1993 and May 1994. The SAM information was collected at the same time as the household information by the supervisors.  Identified facilities were visited when they were located within 30 kilometers of the community.  Data were successfully collected in 616 of the 625 DHS clusters.  This shortfall was due to uncooperativeness in several clusters.  Only women and children in surveyed clusters are included in the following tables.

Bolivia has a population of roughly 7.2 million and an annual growth rate of 2.1 percent.  It has three major ecological regions: Most of the population is concentrated in Altiplano (the highlands) and Valle (the valley), while the bulk of the territory and a small proportion of the population are located in the Llano or plains region.  Twenty percent of females have had no education according to the DHS.  The total fertility rate is 5.6, while 17.7 percent of married women are using a modern contraceptive method and another 27.6 percent a traditional method.  Among modern methods, the IUD is the most commonly used method (8.1 percent) followed by female sterilization (4.6).  As with many Latin American countries, most services are delivered through stationary facilities, with the private sector accounting for most provision.  Outreach and CBD are little used contraceptive delivery means in Bolivia (Gutiérrez, Ochoa and Raggers, 1994).  Given this background, the relationship between contraceptive use and availability will be examined.

Table 2 shows the distribution of married women by the distance to the nearest family planning provider by residence and region for Bolivia.  CBDs and family planning workers are an infrequent means of providing family planning services in Bolivia, with the country largely relying on fixed health facilities to provide contraceptive services.  Due to the large proportion of women living in urban areas in the country, half of all women are within 1 kilometer of family planning services, with three-quarters living 15 kilometers or less of some provider.  In rural areas, however, family planning availability is much more limited.  Just under 13 percent of rural women live within 1 kilometer of a family planning provider and just over half are within 15 kilometers.  Nearly one in four, however, live more than 15 kilometers from a family planning provider with the remainder of women living in communities where no family planning provider could be identified.  Facilities are nearest to women in the Llano region which is also the most urbanized region.  Family planning workers are extremely rare in Valle (being 5 times more common in the other regions), although CBDs are somewhat more prevalent.  Facilities providing family planning services are least available to women in Altiplano.

Table 2.  Percent distribution of married women 15-49 by distance to nearest family planning services, Bolivia, 1994. 

Service/Distance
Residence

Region


Total


Rural
Urban
Altiplano
Valle
Llano


Services in community
  CBD

  Family planning worker
    3.0

    4.6
    3.8

    8.8
    3.9

    9.2
    4.8

    1.6
    1.1

    9.1
3.4

7.1

Kilometers to nearest facility
  Under 1

  1-5

  6-15

  16-30

  >30

  Distance unknown

  No services known

Total
  12.7

  17.7

  23.4

  13.8

    9.4

    0.0

  23.0

100.0
  76.0

  14.4

    0.0

    0.0

    0.6

    0.1

    8.9

100.0
  41.4

  16.5

    7.5

    6.7

    7.0

    0.1

  20.8

100.0
  45.9

  17.0

  15.9

    8.0

    3.0

    0.0

  10.1

100.0
  71.2

  13.1

    6.2

    0.9

    0.2

    0.0

    8.3

100.0
50.2

15.8

9.6

5.6

4.2

0.1

14.7

100.0

Number of women

Number of clusters
2177

264
3157

352
2495

  278
1499

  186
1340

  152
5334

  616

Table 3 presents the distance to the nearest provider of each contraceptive method.  For rural women, the most available methods, based solely on distance, are the pill and the condom, followed by the IUD and vaginals.  Female sterilization, the injection and implants are the least available methods to rural women.  While sterilization and implants require staff with special training and equipment, the injection is a relatively easy method to deliver as it requires counseling similar to that for the pill and only necessitates the availability of syringes.  Injectable is one method that should be readily available to rural women.  No methods are very available to rural women with over half living more than 30 kilometers from the nearest provider of the pill and condom.  The fact that condoms are so unavailable has important implications for the countrys efforts to reduce the spread of HIV/AIDS and sexually transmitted diseases as well as for family planning.

Table 3.  Percent distribution of married women 15-49 by distance to nearest provider of specific contraceptive method, Bolivia, 1994.

Residence/distance to nearest provide in kilometers
Contraceptive Method








Pill
IUD
Condom
Injection
Implants
Vaginals
Female sterilization

Rural
  <1

  1-5

  6-15

  16-30

  >30

  Unknown

  Total
    5.9

    7.4

  14.5

  13.0

  58.2

    0.9

100.0
    2.8

    4.8

  11.9

  12.3

  67.3

    0.9

100.0
    5.4

    6.7

  14.5

  13.9

  58.7

    0.9

100.0
    0.6

    3.4

    9.0

    1.4

  85.4

    0.3

100.0
    0.0

    0.8

    2.3

    0.9

  95.8

    0.3

100.0
    2.3

    4.1

    8.9

    7.8

  76.1

    0.9

100.0
    0.9

    3.9

    9.4

    7.3

  77.2

    1.2

100.0

Urban
  <1

  1-5

  6-15

  16-30

  >30

  Unknown

  Total
  58.4

  25.1

    2.6

    0.0

  13.7

    0.3

100.0
  45.5

  28.7

    1.2

    0.0

  24.6

    0.0

100.0
  59.2

  25.3

    1.2

    0.0

  13.7

    0.6

100.0
  28.4

  11.2

    0.7

    0.0

 59.4

    0.4

100.0
    6.4

    3.1

    0.0

    0.3

  90.0

    0.2

100.0
  41.8

  15.8

    1.2

    0.0

  40.0

    1.2

100.0
  22.5

  27.9

    2.4

    0.5

  46.3

    0.5

100.0

Total
  <1

  1-5

  6-15

  16-30

  >30

  Unknown

  Total
  37.0

  17.9

    7.4

    5.3

  31.9

    0.6

100.0
  28.1

  18.9

    5.6

    5.0

  42.0

    0.4

100.0
  37.2

  17.7

    6.6

    5.7

  32.0

    0.7

100.0
  17.0

    8.0

    4.0

    0.6

 70.0

    0.4

100.0
    3.8

    2.1

    0.9

    0.6

  92.4

    0.2

100.0
  25.6

  11.0

    4.3

    3.2

  54.7

    1.1

100.0
  13.7

  18.1

    5.2

    3.3

  58.9

    0.8

100.0

All methods are much more available to urban women.  Again, the pill and the condom are the most available methods, followed closely by the IUD and vaginals.  Female sterilization is also fairly widely available with half of all urban women living within 5 kilometers of a provider of this method.  Even in the urban setting, implants and injectables are less available.  Fully 60 percent of urban women live more than 30 kilometers from a provider of the injection, while 90 percent are that distance from implants.  Given the lack of availability of the injectable, it appears that this method is not endorsed or widely used by the countrys family planning programs.  This policy should be reassessed since many countries refused to widely distribute the injectable due to its prohibition in the United States by the Food and Drug Administration.  This prohibition was lifted several years ago indicating that the injectable is a safe and effective contraceptive method.  Moreover, the injectable is an easy and convenient form of contraception widely used by many women worldwide.  Bolivia should consider greater support of this method.

Table 4 examines the relationship between contraceptive use and availability by residence.  The first category, in the community includes sample points with a facility offering family planning services within 1 kilometer and/or a sample point that has regular visits (once a quarter) from a CBD, family planning worker or mobile clinic.  When no family planning services exist in the community, the distance to the nearest family planning facility is used.  For rural women, the expected relationship between use and distance is found, although it is not strong.  Married women with family planning either in the community or within 5 kilometers are most likely to use a method, with usage declining with distance.  For modern method use, those with facilities located between one and five kilometers are the most likely to use, followed by women with services available in the community.  This odd finding probably means that availability of services up to five kilometers away is not a deterrent to contraceptive use. 

For urban women, use is highest for women with family planning available in their community followed by women with a facility within 5 kilometers.  However, the group of women that live in communities that could not identify a source of family planning record use levels comparable with women who have services between one and five kilometers away.  The small number of urban women living more than 15 kilometers from a family planning service outlet likely accounts for the odd finding in this category.

Overall, the relationships are as would be predicted with the exception of the women who live in communities that could not identify a source of family planning where use rates are higher than would be expected.  It may be that the survey did not have knowledgeable informants concerning information about womens health issues, thus accounting for the strange results.

The major contraceptive methods used in Bolivia according to the DHS results are the IUD and female sterilization.  This use is largely confined to urban areas where most methods are available along with trained staff and necessary equipment.  In rural areas, however, both these methods are relatively unavailable with the pill and condom being the most readily available to married women.  This situation points to the need to encourage the use of condom and pill and possibly to introduce the injectable more aggressively in rural areas.  The alternative is to expand the number of facilities with trained staff that can insert IUDs or offer sterilization.  IEC campaigns with targeted messages are one feasible means to increase rural contraceptive use as is the encouragement of more alternative delivery means than fixed facilities such as outreach visits, community distribution and social marketing (the existence and extent of any social marketing was not surveyed).  Existing outreach providers should be allowed and encouraged to distribute pills and condoms and possibly give injections rather than just using such programs to promote use.

Table 4.  Percent distribution of married women 15-49 by contraceptive use status and percentage using types of contraception, according to distance to nearest provider of family planning, Bolivia, 1994.


Distance to nearest source
Not using
Using any method
Total
Family Planning Users



Number of women





Using any modern method
Using  clinical method
Using supply method
Sterili-zation


Rural
    In community

    1-5 km.

    6-15 km.

    >15 km.

    Source/service unknown
63.7

62.8

68.9

70.4

75.1
36.3

37.2

31.1

29.6

24.9
100.0

100.0

100.0

100.0

100.0
  9.6

13.0

  6.2

  3.3

  4.1
4.3

4.6

3.2

2.1

1.6
2.0

3.8

0.4

0.7

1.3
3.3

4.5

2.7

0.5

1.2
397

365

444

481

491

Urban
    In community1
    1-5 km.

    >15 km.

    Source/service unknown
43.1

50.7

64.3

51.9
56.9

49.3

35.7

48.1
100.0

100.0

100.0

100.0
27.4

19.6

 ( 0.0)

17.9
11.8

11.1

 (0.0)

11.0
8.3

5.6

(0.0)

3.4
7.3

2.9

(0.0)

3.5
2433

  422

   19

  283

Total
    In community1
    1-5 km.

    6-15 km.

    >15 km.

    Source/service unknown 
46.0

56.3

68.9

70.1

68.9
54.0

43.7

31.1

29.9

31.1
100.0

100.0

100.0

100.0

100.0
24.9

16.5

  6.2

  3.2

  9.1
10.8

  8.1

  3.2

  2.0

  5.0
7.4

4.8

0.4

0.7

2.1
6.7

3.6

2.7

0.4

2.0
2830

  787

  444

  499

  774

Total
54.7
45.3
100.0
17.8
8.1
5.0
4.7
5334

Analytical uses of service availability data for evaluating family planning programs
An example of the uses of the service availability data for multivariate analysis is presented for the data collected in Zimbabwe in 1988/89.  The data for this analysis come from the 1988/89  Zimbabwe Demographic and Health Survey in which the fieldwork was conducted between September 1988 and January 1989.  Originally, there was no service availability data collected in Zimbabwe.  However, the World Bank funded the collection of this information with the fieldwork occurring between November 1989 and January 1990, approximately one year after the collection of the individual data, a timing sequence which resulted in some difficulties in interpreting the results. 

At the time these data were collected, Zimbabwe was an anomaly in Africa.  The 1988 contraceptive prevalence rate for married women was 43 percent overall and 36 percent for modern methods.  Despite this relatively high level, the TFR (5.5) was considered high relative to that expected for a country with this use level.  The major modern method being used was the pill accounting for nearly all modern use in rural areas.  Contraceptives were available from MOH facilities, ZNFPC facilities, private providers, pharmacies, CBDs, mobile units, village health workers and a young social marketing program.  The methods available from each source varied with higher level facilities offering all methods and lower level facilities and outreach workers offering primarily pill and condom (CSO, 1988; CSO, 1991).  Given this background, this analysis will examine how the service environment related to contraceptive use.

This analysis examines the factors affecting rural pill use in Zimbabwe.  At the time of the study, the pill accounted for over 90 percent of all modern use in rural areas with 32.1 percent of currently married, non-pregnant, fecund, rural women using this method (an additional 3.5 percent of rural women used other modern contractive methods).  This analysis uses a multi-level methodology to model pill use as compared to traditional method and non-users.  The model for the analysis is as follows:
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where 

j denotes the cluster;

i denotes the individual;

pji denotes the probability of use of the pill by the ith woman in the jth cluster;

SD denotes the vector of k service delivery covariates;

C denotes the vector of l cluster demand generation activity covariates;

W denotes the vector of m socioeconomic and demographic characteristics of 

women;

I denotes the vector of n interactions; and 

E denotes the random error term.
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where

Yji denotes use by the ith woman in the jth cluster;

Yij denotes use by the i prime woman in the jth cluster;

nj denotes the number of women in the jth cluster; and

j denotes the correlation between women in the jth cluster.

Logistic regression is used to estimate these parameters since the outcome of interest (use of the pill) is coded as 0 or 1.  The estimates are interpreted as the log-odds of pill use and a beta-binomial distribution is assumed to better describe the probability of pill use given the conditions of the service environment.  Because the observations of women are correlated within a cluster, a GEE algorithm is used to derive BLUE estimates and robust standard errors in order to validly assess the contribution of each of the covariates (Liang, Zeger and Qaqish, 1992).  Table 5 presents the covariates used in this analysis, while Table 6 presents the resulting estimates for the logistic regression examining the covariates of current pill use among rural women as compared to rural non-users of modern methods.

Table 5.  Definition of Covariates

Variable
Definition

Service delivery variables
Facility presence

CBD in cluster

Number of methods available

One or fewer,* Two, Three or more 

Price of method

No pill*, Low price, High price

Pill shortages

No shortages*, Shortages

Sufficient staff available

Days methods available
Existence of stationary facility within 30 minutes of community

ZNFPC CBD visits cluster.

Number of different methods available within 30 minutes of community

One year of pill use as a percentage of average household income.  Low is defined as under one percent.

Shortage of pills experienced by any facility within 30 kilometers in the previous six months.

At least three family planning staff within 30 minutes of community.

Family planning services available more than 4 half days per week.

Demand generation activities
Motivation sessions
Motivation sessions held in area facilities.

Individual/community variables
Womans age

<25*, 25-34, 35-49

Religion

Other*, Christian

Education

None*, primary, secondary or higher

Socioeconomic level

Very low*, low, middle, high

Ethnicity

Other*, Shona, Ndebele

Region

Manicaland*, Mashonaland Central,

Mashonaland East, Mashonaland 

West, Matabeleland South, Mata-

beleland North, Midlands, Masvingo

Isolation index
Age of the woman.

Religion of the woman.

Educational level of the woman.

Socioeconomic level of the woman as determined by ownership of goods.

Ethnicity of the woman.

Region in which the woman lives.

Geometric mean of time/distance to schools, post office, shops, public transport, and recreational center for adults.

* denotes reference category.
Among the service delivery variables, few have a significant relationship with pill use.  No indicator of method availability has an impact, likely due to the wide availability of the pill in rural areas.  When area facilities offer more than four half days of family planning services per week, the likelihood of pill use increases.  The positive association between pill use and pill shortages may be attributed to the poor timing sequence of the two surveys (the use information was collected a year before the status of shortages was collected) and the fact that the measure did not mean that the method was unavailable.  It is highly unlikely that shortages in nearby facilities would convince women to use the pill.  Motivation sessions in nearby facilities were associated with less pill use suggesting that these sessions were promoting methods other than the pill overall, although the interaction with mid-level socioeconomic status indicates that women in this socioeconomic group are more likely to use the pill when area facilities hold motivation sessions.  The messages and communication strategies of these sessions may appeal more to middle income women.

Table 6.  Results of Multivariate Model of Urban Pill Use Versus Non-use or Traditional Method Use, Zimbabwe, 1990/91

Covariate
 estimate 

(p-value)
Covariate 
 estimate 

(p-value)

Service Delivery Variables
Stationary facility

CBD in cluster

Two methods available

Three or more method available

Low pill price

High pill price

Pill shortages

Three or more staff

Over 4 half days of provision
0.051 (0.86)

0.209 (0.41)

-0.348 (0.28)

-0.356 (0.40)

0.062 (0.83)

0.024 (0.95)

0.332 (0.05)
0.036 (0.87)

0.588 (0.04)
Individual and community variables
25 to 34

35 to 49

Christian

Primary

Secondary or higher

Low

Middle

High

Shona

Ndebele

Mashonaland Central

Mashonaland East

Mashonaland West

Matabeleland South

Matabeleland North

Midlands

Masvingo

Geometric mean of time

Time2
0.289 (0.11)

-1.114 (<.001)
0.525 (<.001)

0.345 (0.03)

0.881 (<.001)
0.261 (0.18)

0.020 (0.91)

0.371 (0.03)
-0.196 (0.77)

-0.634 (0.17)

0.942 (<.001)

0.788 (<.001)

0.906 (<.001)
0.035 (0.95)

0.257 (0.67)

0.115 (0.60)

0.665 (0.005)

1.1317 (0.003)

-0.200 (0.006)

Demand generation activities
Motivation sessions
-0.433 (0.04)



Interaction term
Middle SES x motivation session
1.059 (<.001)



Number of women


1523


Note:
Bold denotes significance at the .05 or lower level

Despite the somewhat confusing findings with respect to the service delivery variables, the findings associated with the demand or control variables are predominantly as expected and give additional confidence in the findings.  In short, the middle age group is more likely to use the pill (as compared to young women) likely due to their interest in spacing births in this age group, while the oldest age group is less likely to use the pill since this method does not meet their need to limit their births.  Christian women are more likely to use the pill, as are better educated women.  As compared to the lowest socioeconomic group, high socio-economic status women are more likely to use the pill, while the middle SES is as well when area facilities have motivation sessions.  The developed Mashonaland provinces and Masvingo are more likely to have women using the pill than rural, eastern Manicaland province.  That more isolated clusters have higher use of pill likely stems from greater ease of accessing pills from non-traditional health sources which reduce the obstacles attributable to isolation.  

Interpretation:  It is evident from this analysis that demand factors better explain the decision to use the pill (their relationships are consistent, plausible and strong).  However, demand factors are not amenable to quick changes meaning that although the program has less power to substantially change behavior, program alterations could lead to higher levels of use as programs respond to key groups.  Thus, while the relationships of the covariates designating the service delivery system were only weakly related to pill use, more hours of methods being available from area facilities was associated with pill use of 1.75 times higher than for areas with less than four half days of method availability.  Some of the analysiss non-significant findings are also important for program managers.  The lack of an association with CBD presence and pill use in rural areas is noteworthy.  The CBD program is expensive and if it is not contributing substantially to program goals, then its function needs to be reevaluated.  In Zimbabwe, the data indicate that there is considerable overlap between fixed facilities and communities with CBDs.  This indicates that the CBD program might be more effective if it is targeted to otherwise isolated areas that are not served by any or many fixed facilities.  While the program intentionally placed CBDs such that they would have facility back-up, adequate support to CBDs in more isolated areas could be achieved using mobile unit visits.

This analysis underscores the lack of a systematic means for analyzing the data.  While frameworks exist for quality of care (Bruce, 1990), there are numerous indicators that can be selected to represent each component, and different indicators may yield different results.  Moreover, the quality of care frameworks do not completely model the service environment. Finally, the quantity of care (or choice) available to individuals has not been satisfactorily analyzed nor a methodology developed which simultaneously allows for multiple facilities and cohesively analyzes the range and depth of services available.  The means of summarizing information from multiple service providers into a succinct, coherent, logical number of variables remains a challenge and can lead to spurious findings.  Finally, the SAM data collection methodology can lead to findings that are difficult to interpret and understand.  In the example of Zimbabwe, the positive finding that pill shortages are associated with greater pill use might stem from the poor sequence of the data collection or be spurious.

Subsequent data collection could be used to assess whether any changes made in the program based on the findings of such an analysis are associated with behavior change, adding to the evaluative uses of these data.  Once the relationships and key indicators of the service environment are better defined, analyses should allow the identification of a few service delivery indicators that could be tracked over time to evaluate the functioning of a family planning or health program.

New Directions in the Collection of Service Availability Data
Based on many of the limitations with the current service availability data collection methodology, DHS has developed some new procedures in the collection of these data in order to enhance their usefulness.  The major changes include:

· Combining the service availability and situation analysis methodologies in order to produce information about facility functioning as well as coverage;

· Reducing the surveys reliance on community informants to identify facilities by identifying the facilities beforehand;

· Expanding the information collected in facilities to include additional interviews and methodologies that will allow a more complete assessment of the quality of care;

· Introducing geographical information system (GIS) techniques to enhance data collection and analysis; and

· Expanding the data collection beyond family planning service provision to examine reproductive health care delivery in order to more systematically describe and analyze programs and behavior.

Some of these new directions are being tested in a special in-depth provider survey in Guatemala.  An actual census of all facilities including private clinics, health posts, health centers and hospitals is being conducted in four highland departments.  This census will allow an assessment of a proposed methodology (Verma, 1995) to collect facility information from a population-based sample and generate facility-based estimates (using weighting techniques).  While the survey had originally proposed using GIS to attach DHS clusters with health facilities, the unavailability of a GIS data base and reports that distances generated using as the crow flies distance estimates were inaccurate meant the use of GIS would not be effective in this setting.  Instead, the community questionnaire was modified to collect information on specified facilities rather than asking respondents to identify the closest facility of various types.  Finally, the Guatemala survey will involve conducting staff interviews at facilities and observation and exit interviews in a sample of facilities for family planning service provision, sick child care, and prenatal care, to better assess the quality of service provision.  These are new data collection instruments for the SAM and the Guatemala data collection will allow an assessment of how easily they can be incorporated into the SAM data collection effort.

The outcome of these changes will be to produce better quality, complete information concerning the service environment.  Given high quality data, the theoretical hypotheses of these relationships can be tested thereby resulting in standard data collection and analysis methodologies.

Conclusion
While there exists a strong desire to use service delivery information, especially linked to population characteristics, to better describe and reconfigure the health and family planning service delivery systems, a dependable, accurate, reliable and valid means to accomplish this objective is still lacking.  There exist special difficulties in collecting and analyzing such data including the complexity of the relationships (the means by which the service delivery system affects individual behavior) and the potential variation in these relationships by country and possibly within country.    The lack of standardization or natural relationships make the determination of an analytical framework for the collected information difficult.  Further, to date, too few in-depth analyses of the collected information have been performed to systematically review and test the data.  The result has been little consensus on the usefulness of this information.  Thus, while the analysis of these data holds great promise for redirecting family planning and health programs (and especially for more efficiently allocating resources), considerable research still needs to be performed to achieve these results. 

Notes
1.
The WFS obtained information on perceived travel time to a family planning facility and on the cost of four modern contraceptive methods (pill, IUD, condom and female sterilization).  The CPS collected information on perceived travel time, mode of transportation, convenience, general opinions about the quality of services, and use of outlets from which respondents obtain modern contraceptive services (Jones, 1984; Lewis and Novak, 1982).

2.
However, Hermalin and Entwisle (1994) propose a set of weights that would allow community estimates to be made using SAM data, while Verma (1995) discusses a methodology for using the current sampling procedures to yield facility estimates.
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Table 1.  DHS Countries With Service Availability Data

Country
Year of Data Collection
Type of Service Availability Survey

Africa



Benin

Burkina Faso

Burundi

Cameroon

Central African Republic

Côte dIvoire

Eritrea

Kenya

Madagascar

Malawi

Mali

Mozambique

Niger

Nigeria

Senegal

Tanzania

Togo

Uganda

Uganda

Zimbabwe

Zimbabwe
1996

1992/93

1987

1991

1996

1994

1995/96

1993

1992

1992

1995/96

1997

1992

1990

1992/93

1991/92

1988

1988/89

1995

1988/89

1994
Community visit only

Community visit only

Community visit only

Community visit only

Community visit only

Community visit only

Community visit only

Community visit only

Facility visits

Community visit only

Community visit only

Facility visits

Community visit only

Facility visits

Community visit only

Facility visits

Community visit only

Facility visits

Community visit only

Facility visits
Community visit only

Asia/Near East/North Africa



Bangladesh

Egypt

Indonesia

Jordan

Morocco

Philippines

Thailand

Tunisia
1993/94

1988/89

1994

1990

1992

1993

1987

1988
Outreach worker interviews

Facility visits

Facility visits

Facility visits

Facility visits

Community

Facility visits

Facility visits

Latin America/Caribbean



Bolivia

Colombia

Dominican Republic

Dominican Republic

Ecuador

Guatemala

Guatemala

Haiti

Paraguay

Peru
1993/94

1986

1986

1991

1987

1987

1997

1994/95

1990

1991/92
Facility visits

Facility visits

Facility visits

Facility visits

Facility visits

Facility visits

Facility visits

Community visit only

Facility visits

Facility visits

Table 2. 
Percent distribution of married women 15-49 by distance to nearest family planning services, Bolivia, 1994. 

Service/Distance
Residence

Region


Total


Rural
Urban
Altiplano
Valle
Llano


Services in community
  CBD

  Family planning worker
    3.0

    4.6
    3.8

    8.8
    3.9

    9.2
    4.8

    1.6
    1.1

    9.1
3.4

7.1

Kilometers to nearest facility
  Under 1

  1-5

  6-15

  16-30

  >30

  Distance unknown

  No services known

Total
  12.7

  17.7

  23.4

  13.8

    9.4

    0.0

  23.0

100.0
  76.0

  14.4

    0.0

    0.0

    0.6

    0.1

    8.9

100.0
  41.4

  16.5

    7.5

    6.7

    7.0

    0.1

  20.8

100.0
  45.9

  17.0

  15.9

    8.0

    3.0

    0.0

  10.1

100.0
  71.2

  13.1

    6.2

    0.9

    0.2

    0.0

    8.3

100.0
50.2

15.8

9.6

5.6

4.2

0.1

14.7

100.0

Number of women

Number of clusters
2177

264
3157

352
2495

  278
1499

  186
1340

  152
5334

  616

Table 3.  Percent distribution of married women 15-49 by distance to nearest provider of specific contraceptive method, Bolivia, 1994.

Residence/distance to nearest provide in kilometers
Contraceptive Method








Pill
IUD
Condom
Injection
Implants
Vaginals
Female sterilization

Rural
  <1

  1-5

  6-15

  16-30

  >30

  Unknown

  Total
    5.9

    7.4

  14.5

  13.0

  58.2

    0.9

100.0
    2.8

    4.8

  11.9

  12.3

  67.3

    0.9

100.0
    5.4

    6.7

  14.5

  13.9

  58.7

    0.9

100.0
    0.6

    3.4

    9.0

    1.4

  85.4

    0.3

100.0
    0.0

    0.8

    2.3

    0.9

  95.8

    0.3

100.0
    2.3

    4.1

    8.9

    7.8

  76.1

    0.9

100.0
    0.9

    3.9

    9.4

    7.3

  77.2

    1.2

100.0

Urban
  <1

  1-5

  6-15

  16-30

  >30

  Unknown

  Total
  58.4

  25.1

    2.6

    0.0

  13.7

    0.3

100.0
  45.5

  28.7

    1.2

    0.0

  24.6

    0.0

100.0
  59.2

  25.3

    1.2

    0.0

  13.7

    0.6

100.0
  28.4

  11.2

    0.7

    0.0

 59.4

    0.4

100.0
    6.4

    3.1

    0.0

    0.3

  90.0

    0.2

100.0
  41.8

  15.8

    1.2

    0.0

  40.0

    1.2

100.0
  22.5

  27.9

    2.4

    0.5

  46.3

    0.5

100.0

Total
  <1

  1-5

  6-15

  16-30

  >30

  Unknown

  Total
  37.0

  17.9

    7.4

    5.3

  31.9

    0.6

100.0
  28.1

  18.9

    5.6

    5.0

  42.0

    0.4

100.0
  37.2

  17.7

    6.6

    5.7

  32.0

    0.7

100.0
  17.0

    8.0

    4.0

    0.6

 70.0

    0.4

100.0
    3.8

    2.1

    0.9

    0.6

  92.4

    0.2

100.0
  25.6

  11.0

    4.3

    3.2

  54.7

    1.1

100.0
  13.7

  18.1

    5.2

    3.3

  58.9

    0.8

100.0

Table 4.  Percent distribution of married women 15-49 by contraceptive use status and percentage using types of contraception, according to distance to nearest provider of family planning, Bolivia, 1994.


Distance to nearest source
Not using
Using any method
Total
Family Planning Users



Number of women





Using any modern method
Using  clinical method
Using supply method
Sterili-zation


Rural
    In community

    1-5 km.

    6-15 km.

    >15 km.

    Source/service unknown
63.7

62.8

68.9

70.4

75.1
36.3

37.2

31.1

29.6

24.9
100.0

100.0

100.0

100.0

100.0
  9.6

13.0

  6.2

  3.3

  4.1
4.3

4.6

3.2

2.1

1.6
2.0

3.8

0.4

0.7

1.3
3.3

4.5

2.7

0.5

1.2
397

365

444

481

491

Urban
    In community1
    1-5 km.

    >15 km.

    Source/service unknown
43.1

50.7

64.3

51.9
56.9

49.3

35.7

48.1
100.0

100.0

100.0

100.0
27.4

19.6

 ( 0.0)

17.9
11.8

11.1

 (0.0)

11.0
8.3

5.6

(0.0)

3.4
7.3

2.9

(0.0)

3.5
2433

  422

   19

  283

Total
    In community1
    1-5 km.

    6-15 km.

    >15 km.

    Source/service unknown 
46.0

56.3

68.9

70.1

68.9
54.0

43.7

31.1

29.9

31.1
100.0

100.0

100.0

100.0

100.0
24.9

16.5

  6.2

  3.2

  9.1
10.8

  8.1

  3.2

  2.0

  5.0
7.4

4.8

0.4

0.7

2.1
6.7

3.6

2.7

0.4

2.0
2830

  787

  444

  499

  774

Total
54.7
45.3
100.0
17.8
8.1
5.0
4.7
5334

Table 5.  Definition of Covariates

Variable
Definition

Service delivery variables
Facility presence

CBD in cluster

Number of methods available

One or fewer,* Two, Three or more 

Price of method

No pill*, Low price, High price

Pill shortages

No shortages*, Shortages

Sufficient staff available

Days methods available
Existence of stationary facility within 30 minutes of community

ZNFPC CBD visits cluster.

Number of different methods available within 30 minutes of community

One year of pill use as a percentage of average household income.  Low is defined as under one percent.

Shortage of pills experienced by any facility within 30 kilometers in the previous six months.

At least three family planning staff within 30 minutes of community.

Family planning services available more than 4 half days per week.

Demand generation activities
Motivation sessions
Motivation sessions held in area facilities.

Individual/community variables
Womans age

<25*, 25-34, 35-49

Religion

Other*, Christian

Education

None*, primary, secondary or higher

Socioeconomic level

Very low*, low, middle, high

Ethnicity

Other*, Shona, Ndebele

Region

Manicaland*, Mashonaland Central,

Mashonaland East, Mashonaland 

West, Matabeleland South, Mata-

beleland North, Midlands, Masvingo

Isolation index
Age of the woman.

Religion of the woman.

Educational level of the woman.

Socioeconomic level of the woman as determined by ownership of goods.

Ethnicity of the woman.

Region in which the woman lives.

Geometric mean of time/distance to schools, post office, shops, public transport, and recreational center for adults.

* denotes reference category.
Table 6.  Results of Multivariate Model of Urban Pill Use Versus Non-use or Traditional Method Use, Zimbabwe, 1990/91

Covariate
 estimate 

(p-value)
Covariate 
 estimate 

(p-value)

Service Delivery Variables
Stationary facility

CBD in cluster

Two methods available

Three or more method available

Low pill price

High pill price

Pill shortages

Three or more staff

Over 4 half days of provision
0.051 (0.86)

0.209 (0.41)

-0.348 (0.28)

-0.356 (0.40)

0.062 (0.83)

0.024 (0.95)

0.332 (0.05)
0.036 (0.87)

0.588 (0.04)
Individual and community variables
25 to 34

35 to 49

Christian

Primary

Secondary or higher

Low

Middle

High

Shona

Ndebele

Mashonaland Central

Mashonaland East

Mashonaland West

Matabeleland South

Matabeleland North

Midlands

Masvingo

Geometric mean of time

Time2
0.289 (0.11)

-1.114 (<.001)
0.525 (<.001)

0.345 (0.03)

0.881 (<.001)
0.261 (0.18)

0.020 (0.91)

0.371 (0.03)
-0.196 (0.77)

-0.634 (0.17)

0.942 (<.001)

0.788 (<.001)

0.906 (<.001)
0.035 (0.95)

0.257 (0.67)

0.115 (0.60)

0.665 (0.005)

1.1317 (0.003)

-0.200 (0.006)

Demand generation activities
Motivation sessions
-0.433 (0.04)



Interaction term
Middle SES x motivation session
1.059 (<.001)



Number of women


1523


Note:
Bold denotes significance at the .05 or lower level.

�Denotes access to a CBD, a FPW or mobile clinic that visits at least quarterly, or a facility with family planning within 1 kilometer.


�Denotes access to a CBD, a FPW or mobile clinic that visits at least quarterly, or a facility with family planning within 1 kilometer.
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