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Abstract 
Availability of commodities at service delivery points (SDPs) is essential for successful public health 
programs. The purpose of the family planning logistics system is to maintain availability of contraceptives at 
the SDPs. DELIVER, a worldwide public health supply chain improvement initiative, uses the logistics 
system assessment tool (LSAT) to measure and monitor the performance of contraceptive supply chains in 
developing countries. This study describes the LSAT and assesses its reliability and validity. The LSAT uses a 
battery of items to score the performance of 11 aspects of logistics systems through in-depth interviews with 
program managers and policymakers. The weighted sum of the items is used to construct performance 
indices for each of the 11 aspects of the supply chain. Reliability and validity analyses of the LSAT scores 
from 12 countries indicate that 7 of the 11 aspects of the logistics systems are efficiently measuring the family 
planning supply chain performance. The LSAT Index, constructed from the scores of the seven aspects of 
the supply chain, predicts contraceptive availability at the SDPs very well, indicating that the higher score of 
the index is associated with a better-performing family planning supply chain. Therefore, the LSAT is a 
reliable and valid tool for monitoring and evaluating family planning supply chain performance. 
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INTRODUCTION 


Availability of commodities at service delivery points (SDPs) is essential for successful public health 
programs. Making high-quality, affordable contraceptives available at SDPs is the purpose of the 
family planning supply chain—which is used to facilitate product selection, forecasting, financing, 
procurement of commodities in a timely manner, and delivery of products to clients on a reliable 
basis (Chandani and Breton 2001; Setty-Venugopal, Jacoby, and Hart 2002).  

In many developing countries, contraceptive supply chain or logistics system management requires 
external assistance to facilitate and coordinate the different functions that are carried out by different 
agencies, which include ministries, donors, international financing institutions, international 
manufacturers, and private and public sector procuring agents (Hart 2002; Hart 2004). Improving 
the logistics systems of family planning programs that rely on external assistance is a priority of the 
U.S. Agency for International Development (USAID). Since 1986, USAID has contracted with John 
Snow, Inc. (JSI), to implement the USAID | DELIVER PROJECT, which works to increase the 
availability of critical health products in less developed countries by strengthening the supply chains 
for health and family planning programs. Originally, the project was known as the Family Planning 
Logistics Management Project. In 2000, USAID changed the project’s name to DELIVER in 
recognition of the project’s expansion beyond contraceptive supply chain management to a full 
range of health commodities, including antiretroviral drugs, HIV test kits, laboratory supplies, and 
other essential products. The project improves contraceptive and health program supply chains by 
strengthening logistics management information systems (LMISs), streamlining distribution, 
identifying financial resources for procurement and supply chain operation, and enhancing 
forecasting and procurement planning (Hart 2002). 

For the purpose of monitoring and evaluation, JSI and the U.S. Centers for Disease Control and 
Prevention developed the Composite Indicators for Contraceptive Logistics Management, a tool 
comprising batteries of items obtained through group interviews with key informants. The tool is 
used to quantify the functional level of logistics systems for family planning programs in less 
developed countries (John Snow, Inc., and the Centers for Disease Control and Prevention 1999). 
On the basis of 17 items from the Composite Indicators for Contraceptive Logistics Management, 
the Contraceptive Logistics System Performance Index was constructed to measure family planning 
logistics system performance in developing countries; it predicted an increase in contraceptive 
prevalence rate (CPR) in 17 developing countries. Nevertheless, that index has been criticized for 
measurement error attributable to subjectivity of the respondents. Although the measurement error 
of the Contraceptive Logistics System Performance Index could be minimized with time-series 
observations (see Karim 2005 for details), the validity of the index for cross-sectional assessment of 
logistics system performance remains questionable. 

To improve the measurement of logistics systems performance and minimize measurement error 
caused by subjectivity of the raters, JSI substantially modified the Composite Indicators for 
Contraceptive Logistics Management by making the questions more specific. The modified version 
of the Composite Indicators for Logistics Management is called the Logistics Systems Assessment 
Tool (LSAT). This study aims at developing an index from the LSAT items to measure the 
performance of family planning logistics systems and tests its reliability and validity.  
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FAMILY PLANNING 
LOGISTICS 

Setty-Venugopal, Jacoby, and Hart (2002) provide a comprehensive overview of family planning 
logistics systems. Family planning logistics systems comprise the range of supply chain management 
functions that organizations and people perform to ensure that customers receive the right product, 
in the right quantity, in the right condition, at the right place, at the right time, and for the right cost. 
Using a logistics management information system to reliably gather and analyze key information, 
such as the rate of product consumption, is essential to achieving these six rights of all contraceptive 
users. The logistics cycle (see figure 1) thus depicts the customer at the top and the LMIS in the 
center. 

All functions of the logistics system are interdependent. For example, a system that allows 
stakeholders to accurately estimate the type and quantity of products clients need but that lacks an 
efficient inventory control system is unlikely to meet customer demand consistently and 
economically. 

The mix of contraceptives that the system delivers should reflect clients’ preferences and the 
capabilities of the service delivery system. The quantity of each contraceptive method procured 
should be based on an accurate forecast of product use. Also, each stage of the logistics systems 
should include monitoring and evaluation of the quality of the products and of the supply chain. 

Figure 1. The logistics cycle shows the different functions of the logistics systems that 
influence each other. 

Source: John Snow, Inc./DELIVER 2004b. 
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The complexity of family planning logistics systems arises from the involvement of multiple 
organizations at different steps of the system. Contraceptives are often provided by international 
manufacturers and are usually financed through multiple sources, including governments, donors, 
and international development organizations. The procurement process often involves international 
procurement agencies to meet donor-required policies and procedures. The storage and distribution 
of contraceptives are managed by warehouse and transportation system managers, and the provision 
of contraceptives to clients is performed by health workers. For the supply chain to function 
successfully, organizations and managers must share information and closely coordinate their 
activities. 
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LOGISTICS SYSTEM 

ASSESSMENT TOOL 


Depending on the version and the country of application, the LSAT uses about 100 to 140 items, or 
questions, to obtain information on 11 functional aspects or components of family planning logistics 
systems. These components are use of organization and staffing, LMIS, product selection, 
forecasting, procurement, inventory control, warehousing, distribution, organizational support, 
product use, and financing (see JSI/DELIVER 2004a for the detailed description of these items). 
The number of items for each functional component of the family planning logistics system varies 
between 4 (for distribution) and 20 (for LMIS, organizational support, and financing). An early 
version of the LSAT that categorized the logistics function into 9 distinct components has been 
expanded, and 11 components are included in the latest version of the tool. The components that 
were added are product selection and product use. Previously, the items measuring product selection 
were included with other logistics components; the items for product use are newly added. The 
number of items for each component of the logistics function also varied between countries because 
some of the items were not universally applicable. The score for each of the items ranged between 
0.2 and 1.0, depending on its importance. 

To collect information using the tool, logistics advisors conduct in-depth interviews with family 
planning program policymakers and managers who are knowledgeable about their country’s logistics 
systems. Interviews are conducted through workshops or group discussions. Measures are taken to 
control any strong leaders from dominating group discussion by grouping supervisors and 
subordinates separately; workshop facilitators manage group dynamics, such as bandwagon effect, 
by encouraging all participants to provide their own opinions. 
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METHODOLOGY 

To avoid complications caused by between-country variations in the number of items measuring a 
particular logistics component, the observed item scores for each of the logistics components are 
averaged to get a single score for each logistics function. Accordingly, 11 summary scores are 
available to construct the LSAT Index. Because product use is available for only a few countries, it is 
not used in constructing the LSAT Index. The organization and staffing component and the 
organizational support component are also eliminated because they are not directly related to the 
logistics function. Thus, 8 of the 11 logistics component summary scores are used to construct the 
LSAT Index. The score for each component ranged between 0 and 100. LSAT data from public 
sector programs of 12 countries are available for this study. Data from 6 of the 12 countries are 
from two points in time (see table 1). 

Table 1. List of countries for which LSAT and facility survey data are available 

Country LSAT Facility survey 

Bangladesh 2005 2006 

Bolivia 2003 — 

El Salvador 2003 — 

Ghana 2004, 2006 2003, 2006 

Honduras 2005 2006 

Malawi 2002, 2006 2004, 2006 

Mali 2003, 2005 2001, 2005 

Nicaragua 2003 — 

Nigeria 2002 2002 

Paraguay 2005, 2006 — 

Rwanda 2003, 2006 — 

Uganda 2003, 2006 2002, 2006 
— = not available. 

For the purpose of this study, the reliability of the index is defined as the extent to which the score 
of the LSAT Index remains consistent over repeated assessment or testing of the same family 
planning program under identical conditions. Theoretically, the definition implies that the LSAT 
should be administered to the same group of key informants in two instances; then, the reliability 
would be the correlation coefficient between the two different LSAT scores. Assessing reliability by 
administering the LSAT to the same group of people twice is not practical, however, and it is costly. 
Also, if the second LSAT assessment is conducted within a short time after the first, then the scores 
of the second assessment could be overly consistent with the first because the key informants would 
remember some of the questions and their responses. Fortunately, the reliability of the index can 
also be assessed from a single administration of the tool by using split-half and internal consistency, 
which was used for this study. In the split-half method, the eight items of the LSAT Index are 
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divided into two to form two indices, and correlation between the two is observed to get the 
reliability of the index. A summary measure of the reliability on the index is obtained to get internal 
consistency by taking the mean of all possible split-half correlation coefficients—known as the 
Cronbach’s alpha or reliability coefficient (Cronbach 1951; Allen and Yen 2002). The alpha 
coefficient ranges between 0.0 and 1.0, with a higher value indicating greater internal reliability. For 
the purpose of this study, an alpha coefficient less than 0.70 indicates that the reliability of the index 
is not satisfactory; an alpha coefficient above 0.80 is considered good reliability of the index, and an 
alpha coefficient above 0.90 is considered excellent reliability of the index.  

Item analysis is conducted to assess the appropriateness of each the eight items belonging in the 
LSAT Index. The analysis is conducted (a) by observing the direction of the relationship of an item 
with the index consisting of all the eight items (that is, whether the item score increases or decreases 
with the increase in the index score—the relationship between an item and the index is expected to 
be in the same direction); and (b) by observing the change in Cronbach’s alpha coefficient after 
removing an item from the index. If an item is appropriate for the index, then removing the item 
from the index is expected to decrease the reliability of the index, whereas removing an 
inappropriate item from the index is expected to increase the reliability of the index.  

Next, the LSAT Index is assessed for construct validity using factor analysis. The construct validity is 
the extent to which the items of the index measure a single attribute, or construct, which in this case 
is performance of the family planning logistics system. Factor analysis is a statistical technique to 
identify latent or unobserved attributes or factors and assess the correlation of the items with the 
factors. 

After the appropriate items are selected on the basis of their reliability, content validity, and 
construct validity, the LSAT Index is constructed, giving equal weights to all the items. The index is 
scaled from 0 to 100; a higher score of the index indicates a better-performing logistics system.  

Finally, the LSAT Index is assessed for predictive validity. The expected outcome of a well-
functioning logistics system is commodity availability at the SDPs. Because the LSAT Index 
measures the level of performance of the family planning logistics systems, one would expect that 
the higher score of the index would result in better availability of contraceptives at the SDPs. 
Accordingly, the correlation between the LSAT Index and contraceptive availability at the SDPs is 
assessed. Contraceptive commodity availability is assessed from public sector facility surveys 
conducted within two years of the LSAT assessment. The sample size of the facility surveys varied 
from 65 to 200. The indicators for contraceptive prevalence included (a) availability of contraceptive 
method mix (that is, percentage of facilities with oral pills, male condoms, and injectable 
contraceptives available at the time of the visit) and (b) the average duration of stockouts of 
contraceptives during the past six months. 
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Table 2. Item scores of the eight components of the family planning logistics systems in 12 countries 


Country LSAT 
year 

LMIS Product 
selection 

Fore
casting 

Procurement 
or obtaining of 
supplies 

Inventory 
control 

Warehousing 
and storage 

Transportation 
and distribution 

Finance 

Bangladesh 2005 91.7 — 100.0 100.0 91.7 85.7 100.0 87.5 

Bolivia  2003 88.9 — 0.0 0.0 54.5 64.3 0.0 50.0 

El Salvador  2003 80.0 57.1 85.7 89.7 84.0 100.0 100.0 37.5 

Ghana  2004 60.4 — 94.4 97.2 54.2 82.1 43.8 100.0 

2006 100.0 66.7 100.0 95.0 58.3 92.9 91.5 80.0 

Honduras 2005 66.1 66.7 42.9 75.0 41.7 86.7 68.8 52.9 

Malawi 2002 63.6 — 66.7 100.0 53.8 — — — 

2006 66.1 71.4 71.4 80.0 77.1 87.5 93.8 30.0 

Mali 2003 45.5 — 50.0 77.8 58.3 70.0 62.5 100.0 

Mali 2005 76.4 85.7 71.4 95.0 50.0 96.4 75.0 65.0 

Nicaragua 2003 95.8 71.4 91.7 100.0 91.7 100.0 50.0 42.9 

Nigeria 2002 33.3 — 16.7 33.3 91.7 82.1 25.0 — 

Paraguay 2005 76.8 20.0 42.9 70.0 75.0 62.5 37.5 45.0 

2006 62.3 57.1 35.7 31.6 72.2 60.0 42.9 68.4 

Rwanda 2003 0.0 — 33.3 54.1 18.2 66.5 0.0 12.5 

2006 92.0 100.0 78.6 97.5 80.5 83.3 46.7 40.0 

Uganda 2003 54.5 — 61.1 61.8 28.6 32.0 33.3 75.0 

2006 77.5 — 66.7 85.3 53.5 93.9 38.9 90.6 
— = not available. 
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RESULTS 


Table 2 shows the scores for the eight items of the LSAT Index. As indicated earlier, average scores 
from 8 of the 11 components of the LSAT are used to get the eight items for this analysis. The 
analysis highlights the level of the eight functional components of the family planning supply chain 
in 12 countries and identifies the areas that need improvement. The most recent data indicate that 
forecasting, procurement, and distribution functions in the supply chain of the Bolivia family 
planning program are practically nonexistent. In El Salvador, the product selection function lags the 
other components of the supply chain. In Rwanda, the transportation and distribution function 
needs particular attention, and in Uganda, attention is required to improve the distribution, 
inventory control, and forecasting systems. In Paraguay, most functions of the logistics system are 
below an optimal level. In Nigeria, other than inventory control and warehousing, all logistics 
functions are below optimum. In Nicaragua, special attention is required to improve its distribution 
system; inventory control needs special attention in Mali. In Malawi, LMIS, forecasting, and 
inventory control lag the other logistics components. In Honduras, other than storage and 
warehousing, all functions of the supply chain need improvement. In Ghana, special attention is 
required for product selection and inventory control.  

Table 3 shows the item analysis for the LSAT Index consisting of eight items. The reliability 
assessment of the LSAT Index was conducted using only the latest data from each country, giving 
12 data points for the analysis. The column heading labeled “N” indicates the number of 
observations. The “sign” indicates the direction in which the item entered the index. A positive sign 
indicates that the item score increases with the increase in index score whereas a negative sign 
indicates the opposite. The last column shows the Cronbach’s alpha for the index, which consists of 
all but the one item.  

Table 3. Item analysis of the LSAT Index consisting eight items 

Item N Sign Alpha 

1. LMIS 12 + 0.77 

2. Product selection 8 + 0.79 

3. Forecasting 12 + 0.66 

4. Procurement 12 + 0.67 

5. Inventory control 12 + 0.80 

6. Warehousing and storage 12 + 0.75 

7. Transportation and distribution 12 + 0.73 

8. Finance 11 – 0.83 

Index  0.79 

The Cronbach’s alpha of the LSAT Index consisting of all eight items is 0.79, which is acceptable. 
Other than the item measuring finance, all items are positively correlated with the LSAT Index. The 
item measuring finance is negative associated with the LSAT Index, indicating a relatively better 
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score for finance is associated with relatively poor performance of the logistics system. The negative 
sign of the item measuring finance is contrary to expectations because better financial planning for 
contraceptive procurement is expected to be associated with better performance of the logistics 
system. Also, the last column of table 3 indicates that removing the item measuring finance from the 
LSAT Index would improve the reliability coefficient of the index from 0.79 to 0.83. Therefore, the 
item analysis indicates that the item measuring finance is not appropriate to be included in the LSAT 
Index. Accordingly, the item measuring finance is removed to construct the LSAT Index from seven 
items. 

Table 4 gives the results of the item analysis of the LSAT Index when only seven items are used. 
The relationship between the LSAT Index and the items is in the expected direction indicated by the 
positive signs; that is, with the increase in item score, the index value also increases. The analysis also 
indicates that if the item measuring inventory control is removed from the index, the reliability 
coefficient would increase from 0.83 to 0.86; nevertheless, because inventory control is one of the 
vital functions of the logistics systems and is correlated with the index in the expected direction, it 
was not excluded. Data on product selection were missing from some of the countries. The LSAT 
Index for the countries with missing values for product selection is constructed without that item 
and rescaled so that the scoring range for the six-item index is the same as for the seven-item index.  

Table 4. Item analysis for the LSAT Index consisting of seven items 

Item N Sign Alpha 

1. LMIS 12 + 0.8242 

2. Product selection 8 + 0.8385 

3. Forecasting 12 + 0.7113 

4. Procurement 12 + 0.7248 

5. Inventory control 12 + 0.8568 

6. Warehousing and storage 12 + 0.8054 

7. Transportation and distribution 12 + 0.7899 

Index  0.8275 

Next, factor analysis was done to see whether the seven items used to construct the LSAT Index are 
measuring a single construct—that is, logistics system performance—or whether the items are 
measuring more than one construct of the logistics system’s performance. So that complications 
attributable to missing values for the item measuring product selection could be avoided, data were 
imputed using the regression method, with the other six items as regressors. However, imputed 
values were not used for constructing the final LSAT Index. Factor analysis identified six factors, or 
constructs, and the correlations of the items with the six factors, that is, factor loadings, which are 
given in table 5. If the correlation of an item with a factor is more than 0.4, then that item is 
considered as significantly contributing to measure the construct. Only factor 1 in table 5 can be 
identified as a meaningful construct. All the seven items are positively correlated with factor 1, and 
correlation of six of the seven items with it is more than 0.4. None of the factors 2 to 6 are 
significantly correlated with two or more items in the same direction, thus indicating that no 
meaningful construct other than factor 1 exists. For example, LMIS is significantly and negatively 
correlated with factor 2, whereas inventory control is significantly but positively correlated with that 
factor—giving no meaningful definition for factor 2. Also, the uniqueness column shows that the 
proportion of the variance of the index that is not measured by an item is very small (less than 1 
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percent for most cases), thereby indicating the appropriateness of the items. Therefore, the factor 
analysis concludes that all seven items measure only a single construct—factor 1—which can be 
conceptualized as the performance of the family planning logistics system.  

Table 5. Correlation of the items (factor loadings) with each of the factors identified using 
principal-factor method 

Items Factor 
1 

Factor 
2 

Factor 
3 

Factor 
4 

Factor 
5 

Factor 
6 

Uniqueness 

1. LMIS 0.476 −0.787 0.370 0.061 −0.089 0.015 0.005 

2. Product selection 0.802 0.348 −0.211 0.159 −0.405 −0.010 0.002 

3. Forecasting 0.973 −0.093 0.174 −0.049 −0.049 −0.077 0.005 

4. Procurement 0.985 −0.022 −0.087 0.114 −0.054 0.071 < 0.001 

5. Inventory control 0.214 0.552 0.710 0.051 0.079 0.015 0.136 

6. Warehousing  0.816 0.029 −0.210 0.267 0.459 −0.012 0.007 

7. Transportation 0.806 0.082 −0.088 −0.558 0.096 0.016 0.015 

Although the correlation of factor 1 with the item measuring inventory control is less than 0.4, the 
relationship is in the same direction as the others. Therefore, including the inventory control item to 
construct the LSAT Index does not create any complications. Moreover, inclusion of the inventory 
control item in the LSAT Index is essential for the content validity1 of the index. 

Figure 2. Correlation between availability of contraceptive method mix and logistics 
system performance 

1 Content validity is the theoretical appropriateness of the items to belong to a particular index, whereas construct validity is 
the statistical appropriateness of the items to belong to the index. 

13 



Next, the predictive validity of the LSAT Index is assessed. Pearson correlation between the LSAT 
Index scores and the contraceptive commodity availability at the public sector family planning SDPs 
is observed for the purpose. Figure 2 shows a scatter plot between the percentage of the public 
sector facilities with method mix available on the day of visit and the LSAT Index score. A least-
squares line is estimated using the regression method to demonstrate the relationship between 
method mix availability and LSAT Index score. The analysis indicates that the countries with 
relatively high performance of the family planning logistics systems, as indicated by a relatively high 
LSAT Index score, are associated with higher contraceptive method mix availability (p < 0.05), as 
expected. The least-squares line in figure 2 indicates that for every point increase in the LSAT Index 
(scaled from 0 to 100), the percentage of facilities with method mix increases by 1.5 percentage 
points. The validity of the LSAT Index to predict product availability is further confirmed by the 
analysis demonstrated in figures 3, 4, and 5, which show the relationship between the LSAT Index 
score and the average days of stockout for male condoms, oral pills, and injectables, respectively, 
during the past six months. Countries with a relatively high LSAT Index score have relatively low (p 
< 0.05) duration of stockouts for condoms, pills, and injectables during the past six months. 

Figure 3. Correlation between average stockout duration for condoms and logistics system 
performance 
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Figure 4. Correlation between average stockout duration for oral contraceptives and 
logistics system performance 

Figure 5. Correlation between average stockout duration for injectables and logistics 
system performance 
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Numerous studies (see Jain 1989; Bruce 1990; Magnani et al. 1999; Chen and Guilkey 2003) have 
confirmed the assumption that the availability of contraceptive commodities in the SDPs is part of 
successful family planning programs. Therefore, countries with better contraceptive commodity 
availability are expected to have better a contraceptive prevalence rate. Comparing contraceptive 
prevalence data from demographic and health surveys with contraceptive availability data from this 
study gives an opportunity to observe whether countries with better contraceptive availability are 
associated with higher CPR. Because information on contraceptive product availability is limited to 
public sector condoms, pills, and injectables—that is, public sector temporary methods—expecting 
that contraceptive availability would influence CPR mainly for the temporary methods available 
from public sector sources would be reasonable. Figure 6 indicates that countries with better 
method mix availability at the public sector SDPs are associated with higher CPR for pills, condoms, 
and injectables from public sector sources. 

Figure 6. Correlation between public sector resupply method, CPR, and contraceptive 
method mix availability 

Data from this analysis also support the earlier findings by Karim (2005), which indicate that 
improving logistics systems performance of family planning programs improves contraceptive use. 
Figure 7 shows the correlation between LSAT Index score and CPR for pills, condoms, and 
injectables from public sector sources, thus indicating better performance of logistics systems is 
associated with higher contraceptive use. 
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Figure 7. Correlation between CPR for public sector resupply methods and logistics 
system performance 
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CONCLUSION 


This paper identifies a seven-item index to measure the performance of the family planning logistics 
system. The seven items are the LSAT scores for the performance level of the LMIS, product 
selection, forecasting, procurement, inventory control, warehousing, and distribution functions of 
family planning supply chains. The study concludes that the seven items used to construct the LSAT 
Index are valid and reliable for measuring performance of a family planning logistics system. The 
analysis confirmed that the LSAT Index appropriately predicts the performance of such systems.  

The USAID | DELIVER PROJECT’s mandate is supported by the theory that the use of modern 
contraception will increase when health logistics systems are strengthened and a choice of several 
contraceptive methods is readily available in health facilities. Although this correlation has intuitively 
been assumed in the past, this analysis provides evidence confirming the hypothesis: a strong 
relationship exists between product availability, logistics system performance, and CPR. The analysis 
shows that as the performance of the health logistics system improves, product availability improves, 
thereby increasing family planning use. 

In contrast, this analysis indicates that the items measuring the contraceptive financing component 
of the family planning supply chain are not appropriate to be included as an item for the LSAT 
Index. Therefore, items that are currently used to measure contraceptive financing should be 
evaluated and modified to improve its reliability in measuring family planning logistics performance. 

The LSAT Index gives the overall functioning level of a supply chain, which is helpful for its 
evaluation. However, the scores for the individual items are useful in identifying areas of the logistics 
systems that require further attention or improvement. 
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