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INTRODUCTION

Lot Quality Assessment (LQA) is a method that was
first developed to help nanufacturersdetermine if the goods
they were producing met a set standard of quality. It is often
very costly to compleiely inspect every item produced.
Therefore, it is necessary to sclect a sample of the
manufactured items, test them, and make some decisions
based on this sample.

Recently, LQA methods have been employed in
public health programs to see if pcople are obtaining
established standards of care. In this manual we will illustrate
how LQAs might be used by the supervisor of diarrhea
treatment clinics. It is not possible for the supervisor to
examine how cach person was treated, or to make an in-depth
study of cach clinicc. LQAs provide a simple method for
evaluating the qua’", of carc bascd on examining how a
sample of people were treated. The methods presented could
casily be adapted to other clinic scttings. They can also be
adapted to the supervision of services given in the field.
Supervisionof field scrvices is somewhat more complex because
of the difficulty of collecting the necessary information in the
community.

The specific problem we will examine is: "Is oral
rehydration therapy (ORT) being properly used to treat
children coming to diarrhea clinics?"
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OVERVIEW OF THE STEPS IN AN LQA

In this example we will use LQAs to examine the question: "Is oral

rehydration therapy (ORT) being properly used to treat children coming to
diarrhea clinics?" We will base our answer on the information we find in a
sample of clinic records. The basic steps are listed below. Each step is
explained in section III.

1)

2)

3)

4)

3)

6)

7)

Set up criteria to distinguish an acceptable record, showing proper use
of ORT, from an unacceptable record.

Decide which records are to be included in the study, and make certain
that they are all available for examination. Only a sample of these
records will be selected.

Set a GOAL and a MINIMUM LEVEL. These are percents of the
children receiving proper ORT for diarrhea. The GOAL is the percent
of children we realistically hope will receive proper ORT in the clinic.
The MINIMUM LEVEL is smaller than the GOAL. It is set so that
the LQA mcthod will almost always tell us if a clinic is not meeting the
MINIMUM LEVEL.

Use tables to determine how many records must be selected, examined
in each "lot" (sample size), and how many of the selected records must
be "acceptable” (acceptable size) if we are to be satisfied with the
ORT program in this "lot."

Select the sample of records.

Examine the selected records, and for each record decide if proper
ORT was given based on the criteria established in step 1.

Tally the number of "acceptable"recors. If there are at lcast as many
as the acceptable size required by the tables used in step 5 then the
level of treatment with ORT is acceptable. If not, then it is
unacceptable.



III. DETAILED STEPS IN AN LQA

III.1  Set up criteria to distinguish an acceptable record, showing proper use
of ORT, from an unacceptable record.

LQAs arc uscful when it is possible for someone to know when
an individual product meets an cstablished quality standard. In our example,
the "product" is trcatment of a child with diarrhca. We will base this
judgement on treatment records. Ideally, these criteria would be simple
enough that someone likc a records clerk could decide if a record indicated
that satisfactory treatment was given. The following steps should be taken:

A) Revicw how diarrhea treatment is written on the records.

B) Writc brief, clear guidelines for deciding if a record shows that
acceptable ORT trcatment was given.

1)) Working with the people who will cxamine the records, test
the guidelines. If more than one person will review the records,
it is important that everyone will interpret them the same way.
Select a few records, say five, and review them in a group to
clarify when a record shows acceptable treatment and when it
does not. Next, select a few different records, say five more.
This time lct everyone review the records by themselves. Then
compare cveryone’s results. If there are disagreements, review
these. Change or clarify the guidelines, if necessary. Be sure
to return the test records to the files.

D) Make a final decision on guidelines for acceptability.

III.2 Decide which records are to be included in the study, and make certain
that they are all available for examination.

In order to sclect a sample of records for an LQA, it is
nccessary to decide which records are to be included in the study. For
example, the clinic’s ORT program may only be onc year old. In that case we
do not want to look at what kind of treatment a child reccived onc and a half
or two years ago. We might restrict ourselves to all treatment given to infants
in the last six months. Not all of these records will actually be cxamined. But
they are all "included in the study” in the sense that any one of these records
might be selected.
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It is also important to make sure that all the records are
available for inspection. For cxample, if the files older than three
months are storcd away, then it will be necessary to retrieve these files
to be sure they arc available to be included in the study.

Set a GOAL and a MINIMUM LEVEL.

The GOAL and MI'\IMUM LEVEL are percents of the
children receiving proper OF.T for diarrhea. The GOAL is the percent
of children we realistically nope will receive proper ORT in the clinic.
The MINIMUM LEVEL is smaller than the GOAL. It is set so that
the LGA method will almost always tell us if a clinic is not meeting the
MINIMUM LEVEL. The ultimatc goal of the program may be 100%
coverage. Neverthelzss,for managementpurposes, an intermediategoal
might be sct at 80%. That is, we will be satisfied with the progress a
clinic is making :f 80% of the infanus requiring ORT trcatment are
receiving it.  As supervisor of a number of clinics, we want to find
clinics that are not meeting this GOAL of 80%. We want to be fairly
certain that our sample finds any clinics that are far below this GOAL.
For examr se, we want to be surc to know if a clinic is only treating a
MINIMUM LEVEL of 60% or fewer children properly with ORT.
Clinics th~.c our samples show to be below the GOAL will then receive
some typc of special attention.

A)  Set the GOAL.

If goals are set as part of the policy of the program
they can be used as the GOAL for the LQA. If there is good
reason to belicve that the clinics are much higher or much
lower, at least 10%, then some modification might be made.
The GOAL should be a percentage between 20% and 95%,
and should be a multiple of 5 (20%, 25%, 30%, 35%, 40%,
45%, 50%, S5%, 60%, 65%, 1%, 75%, 80%, 85%, 9%0%, or
95%.) 1f it is not a multiple of 5 then round it to the closest
multiple. For cxample, 62% would be rounded down to 60%,
and 63% would be rounded up to 65%. This rounding off is
only necessary to simplify the tables that will be used in step 4.

If there are no previously set goals use any available
information that might help you gucss what a good percentage
of ORT usage wou'd be. It might be helpful to first decide in



B)

what range the GOAL should be set:

High: 95% to 80%
Medium-High: 75% to 60%
Medium-Low: 55% to 40%
Low: 35% to 25%

Then try to select a level within the range.

Set the MINIMUM LEVEL.

The next step is to select a MINIMUM LEVEL. This

is set to be smaller than the GOAL, and is a level such that
the LQA will be almost certain to find any clinic operating at
or below this level.

In order to simplify this process, and to reduce the

number of tables usually required for an LQA, this manual
restricts itself to three possible MINIMUM LEVELSs for each
GOAL. Selection of the appropriate level is based on the
answers to the following two questions.

1)

2)

Do you think there is a large difference in the
proportion of children properly treated with ORT
between clinics?

(YES = big difference, NO = small difference)

Differences in clinic performance can be caused by a
number of different factors such as: experience and
stability of the staff, ORT supply factors, aud
acceptability of ORT by clinic personnel. These, and
other factors, should be considered in answering this
question.

Do you wish to fucus your efforts on finding the worst
clinics for additional supervision, or are you interested

in finding most o. the clinics that fall short of the goal?

(YES = worst clinics, NO = most clinics)
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In theory, one might hope to find all clinics that are
operating below the program’s GOAL. However, this
information may not be of much practical benefit if
there are only sufficient resources to take meaningful
action at the clinics with the greatest problems. It will
also require more LQA resources to find clinics that
come close to but do not rcach the GOAL. On the
other hand, the clinics that come close to mccting the
GOAL may bencfit from a small amount of increased
supervision, and therefore should be detected.

Once you have answered these two questions, your
MINIMUM LEVEL is easily obtained from Table 1.
if you answered "YES" to both questions then use
column M 1. If you answered "YES" to one question
and "NO" to the other then use column M 2. If you
answered "NO" to both questions then use column M
3. Use the row of the table corresponding to your
GOAL.

For example, let us assumc that your GOAL is set at
75%. If you say "YES" to both questions you would use
column M 1 and your MINIMUM LEVEL would be
50%. If you answer "YES" to question 1) and "NO" to
question 2), or "NO" to question 1) and a "YES" to
question 2) then you would use column M 2 and your
MINIMUM LEVEL would be 55%. Finally, a "NO" for
both questions would Icad you to column M 3, which
yields a MINIMUM LEVEL of 60%. If your GOAL
were 40% instead of 75%, the three possible for your
MINIMUM LEVEL would be 20%, 23%, and 25%
respectively,

Use tables to determine how many records must be selected and

examined in_cach "lot" (SAMPLE SIZE), and how many of the

selected records must be “acceptable"(ACCEPTABLE SIZE) if we are

to be satisfied with the ORT program in this "lot."

Once the GOAL and MINIMUM LEVEL have been
determined, it is an casy matter to look up the SAMPLE SIZE and
ACCEPTABLE SIZE. The SAMPLE SIZE tells us how many
records we will have to select and review to sce if acceptable ORT

6
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treatment was given. The ACCEPTABLE SIZE tells us how many
recordsin our sample must be acceptable for us to be satisfied that the
clinic is reaching the GOAL. These numbers are picked so that a
clinic operating at or below the MINIMUM LEVEL will rarely be
mistaken for a clinic which is reachingour GOAL. We will also rarely
make the mistake of saying a clinic is unacceptable bascd on the
sample, when it is really meeting the GOAL. Clinics betwecn the
GOAL and MINIMUM LEVEL will be more likely to be detectedif
they arc close to the MINIMUM LEVEL, and less likely if they are
close to the GOAL.

SAMPLE SIZE and ACCEPTABLE SIZE arc also found on
Table 1. They are the two numbers immedialtcly to the right of the
MINIMUM LEVEL that you found in thc previous step.

For example, if your GOAL is 75% and you answercd "YES"
to both questions in step 3, your MINIMUM LEVEL was found in
column M 1 and was 50%. Your SAMPLE SIZE would be found in
column S 1 and would be 23, while your ACCEPTABLE SIZE would
be in column A 1 and cqual 15.

Select the sample of records.

The next step in an LQA is the actual sclection of records from
the files. These records will be examined in accordance with the
criteria set up in step L1, In this step we concentrate on the actual
sclection of records. A procedure for the selection is described below.

It is crucial that the people sclew wg records follow this
procedurc as closely as possible.  Most importantly, thcy must_not
include or exclude a record because of what it "looks like", "appears to
say", or any other factors outside of the established procedure. A well
mcaning individual may skip over records where the handwriting is
hard to read, or is damaged in some way. Even worse, someone might
skip over records that appear to be incomplete. It is quite possible that
they are records that also do not meet up to the standards sct in stcp
IL1. If someoneis excluding these from the sample, the LQA will not
be able to provide an accurate picturc of ORT treatmentin the clinic.
The same problem would cxist if someone were to include certain
rccords, for whatever rcason, which were not sclected by the following
procedure.  Form 1 will be used in conjunction with the sample
sclection. Figure 1 illustrates the use of Form 1.

7



FiGURE 1: Tllustrative Use of Form 1

FORM 1

Calculation of the SAMPLING INTERVAL and STARTING NUMBER

1) SAMPLESIZE(S) _ 23 _(from TABLE 1)
2) TOTAL NUMBER of RECORDS (T) _$ 9 7

3) (TOTAL NUMBER OF RECORDS/SAMPLE SIZE) =
CM=( 877 1 _ 23 )= 39 7%

4) SAMPLING INTERVAL (the results in 3 rounded down) 3 2

3) STARTING NUMBER (randomly selected from TABLE A 22




A)

)

D)

Enter the SAMPLE SIZE (N), which you found in Table 1
onto line 1 of FORM 1. This is the number of records that
will be selected for determinationof the usc of ORT.

Enter the ‘utal number of records from which the selection will
be mace on the line 2, marked "TOTAL NUMBER OF
RECORDS", (T). It is important that this include all of the
records, and only the records, which were decided to be
included in the study in step IIL2. It is not nccessary to have
an exact count for TOTAL NUUMBER OF RECORDS.

If you do not have a good idca of how many records there are,
then divide the records into a number of parts, each with
approximately the same number of records. Count the records
in one part, and then multiply by the number of parts you have.
Say the records are kept in three file cabincts, cach with five
drawers, und each drawcr containing approximately the same
number of records. Count the number of records in one
drawer, multiply this be five to get an approximation of the
number of records in onc cabinet, and then by three to get an
approximation of the number of records in all three cabinets.

On line 3 dividle TOTAL NUMBER OF RECORDS by
SAMPLE SIZE. Make this into a whole number by rounding
down, or simply discarding the portion following the decimal
point. Write the resulls on linc 4, marked "SAMPLING
INTERVAL".

For example, if your TOTAL NUMBER OF RECORDS is
897, and your SAMPLE SIZE is 23, then (TOTAL
NUMBER OF RECORDS/SAMPLE SIZE) = (897/23) =
39.78. The SAMPLING INTERVAL is then 39. This is
illustrated in Figure 1.

Using Table 2, blindly pick a STARTING NUMBER by
closing your eyes and pointing to a number. If the number
you picked is greater than your SAMPLING INTERVAL,
select a new number until you pick one smaller than your
SAMPLING INTERVAL. Enter this number on line 5
marked STARTING NUMBER.
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Continuing with Figure 1, let us assume that your first selection
from Table A was 49. This is greater than 39, the SAMPLING
INTERVAL in Figure 1, so we pick again. This time we ge:
22, which is less than 39, and this becomes our starting point
and is written on line S of Form 1.

The next step in tiese instructions will cxplain how the
SAMPLING INTERVAL and STARTING NUMBER
completely determine which records will be selected. Carefully
following  these instructions will climinate the problems
discussed above, where the person selccting the records makes
some judgement about which records to include.

This stcp assumes that all the records are presently stored in
some type of order, either alphabetical, based on an
identification number, or based on the datc of the last contact
with the child. Any ordering will be fine. If the records are
not ordered by such a procedure, then simply think of them as
being ordered by the way they are stored in files cabinets or
boxes. If they are in more than onc drawer, or box, number
these. In that way the records will be ordered, with all the
records in the first drawer coming first, followed by the records
in the second drawer, then the recordsin the third drawer, etc.

Starting with the first record, count records until you reach the
STARTING NUMBER. This is the first record selected for
review. Be sure to take this one no matter what it "looks like".
Remove this record. Start counting from one again, beginning
with the record immediatcly after the one you just selected.
This time count records until you reach the SAMPLING
INTERVAL. This is the second record selected for review,
Remove this record. To find the third record, repeat the
process you used for the sccond one. That s, starting with the
record immediately following the second record selected, count
from one to the SAMPLING INTERVAL. This is the third
record. Continue in this way, always counting up to the
SAMPLING INTERVAL, and sclecting a record, until you
have selected exactly as many records as called for by your
SAMPLE SIZE.

10
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In the example in Figure 1, we have a SAMPLING
INTERVAL of 39, and a STARTING NUMBER of 22.
Therefore, we would start with record 1, count until the 22nd
record, and select it. Then you would start counting again with
the record immediately following the 22nd record. Count up
to 39, and select this record. This newly selected record could
alco be found by counting from the beginning to the 61st
record, as 22 + 39 = 61. Similarly, the next record, which is
39 records further into the file, is the 100th (61 + 39 = 100)
record from the start.

Examine the selected recerds, and for each record decide if proper
ORT was given based on the criteria established in step 1.

Each record selected in step 5 must be reviewed to determine
if it is acceptable on the basis of the criteria set up in step 1. A
simple tally sheet, such as the one in Figure 2, should be created, and
each record should be scored. It must be emphasized again that this
scoring should be based solely on the criteria of step 1. If there is
some ambiguity in the record, it should probably be ccnsidered to be
unacceptable. One should not go back to the individual who entered
the information and "double check" what they "meant." The records
skould be judged without such additional "commentary." It would be
best to have someone other than the person who wrote the information
into the record do this scoring.

Figure 2 continues the example started in the preceding figures.
Therefore, it contains space for 23 entries, the SAMPLE SIZE derived
in Table 1.

Be sure to refile the selected records. After the records have

all been reviewed and scored, further action or clarificationof a record
czn be made prior to refiling.

11



FIGURE 2: Illustrative Use of Form 2

-
FORM 2
TALLY SHEET for STEP 7
Sequence#  ACCEPTABLE
YES NO
1 v
2 I (VY
3 I v
4 v |
5 I |
6 I v |
7 I (=
8 I (e
9 I I
10 (v
11 | | v
12 | v |
13 I v
14 e
15 | -
16 [ v
17 I v
18 | v
19 I
20 [ I
21 i v
22 v
23 I e
rotaL /2 | /]

12
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Tally the number of "acceptable”records. If there are at least as many

as the acceptable size required by the tables used in step 5, then the
level of treatment with ORT is acceptable. 1f not, then it is

unacceptable.

The final step is to summarize the .QA results on Form 3.
The GOAL, MINIMUM LEVEL, SAMPLE SIZE, and
ACCEPTABLE SIZE, are all obtained from TABLE 1. The number
of acceptable and unacceptable records in the sample are found from
the tally sheets of the preceding step. If the number of acceptable
records, line 5, is greater than or equal to the ACCEPTABLE SIZE,
line 4, then the clinic is considered to be acceptable, i.e., it is meeting
the GOAL, line 1. If not, i.e., the number of acceptable records, line
5, is less than the ACCEPTABLE SIZE, line 4, then the clinic is
judged to be short of its GOAL.

Figure 3, illustrates the use of FORM 3 and completes the
examplesstarted in the preceding figures. The two crucial numbers are
the ACCEPTABLE SIZE, which was found to be 15 in TABLE 1,
and the number of acceptable records, which was 12. This comes from
the tally in Figure 2. Since 12 is less than 15, the clinic in the
illustration is considered to be operating below the GOAL of 75%
ORT coverage.!

We can get an estimate of the actual percent coverage by computing;
100*(number found to be acceptable)/(SAMPLE SIZE).

In the example this would be:
100*(12)/(23) = 52.2%.

Keep in mind that this is only an estimate, as it is based on a sample
of records, not the complete set. Estimates of percent covered can be
used to rank the clinics to help establish priorities among the clinics not
meeting the GOAL. These estimates they will not be very useful in
distinguishing clinics that are only a few percentage points apart.
Differernces of 10 percentage points or more probably reflect a true
difference, and differences of 20 or more almost certainly arise from
true differences in ORT coverage.

13



14!

FiGURE 3: Illustrative Use of Form 3

__——_—___ﬁ

FORM 3

Summary of Results of Lot Quality Assessment

1) SAMPLE SIZE (S) _A2 3 (from TABLE 1, column$S 1, S 2, or S 3.)
2) ACCEPTABLE SIZE (A) _ /5  (from TABLE 1, column A 1, A 2, or A 3.
3) Number of Acceptable Records _ /2  (from last line of FORM 2.)

4) Number of Unacceptable Records __// (from last line of FORM 2.)




CONCLUSIONS

This manual has attempted to provide its users with a
highly simplified version of LQAs. In order to achieve this
simplification we have refrained from using standard statistical
terminology and tried to use more descriptive English terms
wherever possible. We have reduced the number of tables that
would normally be included in a manual on this subject.

Even in this simplified form, it is the authors’belief that
the introductionof a carefully planned, structuredreview of the
outcome of health delivery will be a valuable supervisory tool.
At minimum it will provide a framework for supervisors to
review records and to try and establish appropriate standards.
Carricd out on a regular basis, LQAS will help supervisors
detect clinics in need of special attention and generally help
direct their resources to improve service delivery.

The example given in this manual is for an ORT clinic.
Clearly LQAs can be adopted in a wide variety of settings. The
reference by Lemeshow and Stroh given in the next section
discusses LQAs in evaluating vaccinationcoverage. The reader
will no doubt think of many other possibilities. In addition, the
reference is provided for a previous Occasional Paper that
discusscs uses of LQAs and other industrial sampling methods.
Unmarked copies of Forms 1, 2, and 3 are provided in the
Appendix.

- We hope that this manual will prove useful to those
facing the difficult job of accessing health care delivery in
circumstances where few resources are available for such
activities.

15
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TABLE 1

Determination of Minimum Level, Sample Size, and Acceptable Size
Based on Differences Between Clinics, Need to Focus on Worst Clinics,
and Pre-Established Goal

1) BIG DIFFERENCE YES YES NO NO
or
2) FOCUS ON WORST YES
NO YES NO
I om | st A1 M2 s2 A2 M3 | s3 | a3
GOAL | MINIMUM | SAMPLE | ACCEPTABLE | MINIMUM | SAMPLE | ACCEPTABLE | MINIMUM | SAMPLE | ACCEPTABLE | GOAL
LEVEL SIZE SIZE LEVEL | SIZE SIZE LEVEL | SIzE SIZE

95% 70% 13 12 75% 18 16 89% 28 26 95%
98% 65% 16 13 70% 24 20 75% 40 34 90%
85% 60% 19 15 65% 29 23 70% 49 39 85%
80% 55% 22 16 60% 33 26 65% 57 42 80X
75% 50% 23 15 55% 36 24 60% 63 43 75%
70% 45% 25 15 50% 38 23 55% 66 +3 70%
65% 40% 25 1% 45% 40 23 50% 70 41 65%
60% 35% 25 12 40% 40 20 45% 72 38 60%
55% 35% 40 18 38% 55 26 40% 72 35 55%
50% 30% 38 16 33% 54 23 35% 70 30 50%
45% 25% 36 13 28% 51 19 30% 67 25 45%
40% 20% 33 10 23% 48 15 25% 63 21 40%
35% 15% 29 7 18% 43 1 20% 57 16 35%
30% 10% 26 5 13% 36 8 15% 49 1 30%
25% 5% 28 3 8% 29 5 10% 40 7 25%




Table 2: Random Number Table
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FORM 1

Calculation of the SAMPLING INTERVAL and STARTING NUMBER

1) SAMPLE SIZE (S) (from TABLE 1)

2) TOTAL NUMBER of RECORDS (T)

3) (TOTAL NUMBER OF RECORDS/SAMPLE SIZE) =

(M) = ( / )=

4) SAMPLING INTERVAL (the results in 3 rounded down)

5) STARTING NUMBER (randomly selected from TABLE A)




m

FORM 2
TALLY SHEET for STEP 7

Sequence # ACCEPTABLE
YES NO

1 I !

10 I !

11 | |

12 | |

13 ! !

14 | |

15 | |

16 | |

17 | |

18 I

19 | |

21 | |

2 I

TOTAL




7o

FORM 3

Summary of Results of Lot Quality Assessment

1) SAMPLE SIZE(S) ___ (from TABLE 1, columnS 1, S 2, or S 3.)

2) ACCEPTABLE SIZE(A) __ (from TABLE 1, column A 1, A 2, or A 3.)
3) Number of Acceptable Records __ (from last line of FORM 2.)

4) Number of Unacceptable Records (from last line of FORM 2.)




