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LOT QUALITY ASSURANCE SAMPLING TECHNIQUES
IN HEALTH SURVEYS IN DEVELOPING COUNTRIES:
ADVANTAGES AND CURRENT CONSTRAINTS

Claudio F. Lanata @ & Robert E. Black @ ©

Health surveys have been widely utilized in devel-
oping countries to provide information to health
planners for programme evaluation or monitoring.
Traditional survey methods are costly in terms of
personnel and time. The results are usually available
a considerable time after the survey is completed,
making it difficult for health planners to use when
making decisions. Moreover, most health surveys
only provide information at the regional or national
level, not at the level of small health units or popula-
tion groups, where information is needed in order to
direct supervisory activities to those small areas with
the poorest health-programme performance. Indi-
vidual districts do not usually have the resources to
carry out health surveys in large and even small
areas. Hence, the growing interest in developing
methods that are particularly suited to small areas.

The utilization of survey methodology developed in
industry for quality control provides tools that could
potentially overcome these limitations of traditional
health survey methods (7). Among these, iot quality
assurance sampling (LQAS) has been proposed as a
useful methodology for monitoring health pro-
gramme performance at both health centre or com-
munity level (2, 3). In this article the practical ap-
plications of LQAS techniques in health surveys in
developing countries will be reviewed, describing
their advantages and the current constraints that still
limit their use in health monitoring. A detailed de-
scription of the methodology and its statistical
principles can be obtained elsewhere (3, 4, ©).

After a brief description of the method, each aspect
of the LQAS methodology in its application to heaith
surveys will be discussed, addressing current dif-
ficulties. The following areas will be reviewed:

— the different ways of defining a lot and a sample
unit for its use in LQAS;

~— the need to have a precise sampling frame and
how this can be created;

— the available methods for calculating the sample
size for different sampling schemes;

— a detailed description of how to conduct the sam-
pling, in particular in community surveys, and the
key role of the survey team.

Finally, the interpretation of survey results and their
use when monitoring health programmes will be
discussed. A concluding section will consider the
current limitation and potential uses of LQAS in
health surveys.
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The method

LQAS methodology was developed to help manu-
facturers determine (at a minimum cost) whether
their products met a set of quality standards. This
was achieved by utilizing small sample sizes. Since
industrial production is usually done in batches or
lots, the sampling strategy was developed to classify
sampling units (lots) into acceptable or unacceptable
according to preset quality levels, minimizing the
risk of misjudgement—considering the production
lot as acceptable when it is not (consumer’s risk) or
unacceptable when it is (producer’s risk). The
method selects a sample size and the maximum
number of permissible defects to be found in a
sample to consider the lot acceptable. To satisfy the
statistical assumptions of the method, the selection
of each individual unit to be sampled in each lot has
to be done following a random sampling process. It
is important to mention that the method does not
provide an estimate for the lot sampled; it only
classifies it as acceptable or unacceptable.

LQAS methodology utilizes small sample sizes and
can be used as frequently as needed to provide in-
formation on each lot sampled. It is also possibie to
combine lots in order to obtain relatively precise es-
timates of the quality level for the entire area sam-
pled. Because of these advantages, the use of LQAS
methodology has been advocated for health moni-
toring.

In this issue of the World health statistics quarterly,
Lemeshow & Taber give a complete description of
the LQAS methodology and its application in in-
dustry and health areas in general® This article will
concentrate on the use of LQAS in health surveys to
monitor health programmes. Because of the need for
a detailed sampling frame, as described later, the ap-
plication of LQAS to monitor a health programme at
the community level would only be justified if repeat
surveys are expected to be done in the same area to
monitor the programme. This will only occur with a
health programme under active implementation, and
when multiple surveys can be considered to monitor
the progress of the programme, concentrating su-
pervisory skills in the areas (lots) most at need.
LQAS should not be considered as the methodology
of choice to be used when a single survey is
planned at the community level, unless a detailed
sampling frame can be easily obtained; in this case,
traditional survey methods would be more con-
venient and efficient.

Defining the lot

For its application in heaith surveys, a lot has been
defined as a population area assigned to a health
unit (2, 5), a health centre, or even health records
within a health centre (6). An ideal lot is the smallest
unit that could provide meaningful information to
the health planner when evaluating a health pro-
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gramme. For a given lot, it is assumed that the sam-
pling units within the Iot have had similar exposure
to the health programme under study. If an area
assigned to a health unit has had different exposures
to a health programme, because of distance to the
health centre for example, it would have to be di-
vided into subareas, each called a lot, for sampling
purposes. For example, a health unit in charge of an
immunization programme in a large population area,
involving both urban and peri-urban or rural areas,
could be divided into two or more areas or lots,
some for urban and others for peri-urban or rural
areas.

In this way, programme performance in these dif-
ferent areas could be evaluated independently, al-
lowing the health planner to take specific remedial
measures. Lots can be redefined when evaluating a
different health programme or when an area has
achieved a uniform performance level for the pro-
gramme being evaluated.

This ideal lot definition, however, needs to be con-
trasted with practical and financial constraints of the
health programme to be evaluated. In the case of a
nationwide health programme, it is not practical to
create lots based on small population groups or
health units that would need to be independently
evaluated. It is possible to utilize traditional survey
methods, like stratified cluster surveys, for sampling
large geographical or population-based areas to first
identify which region or population-sectors (each re-
quiring the conduct of a complete traditional survey)
should require further sampling utilizing LQAS, thus
concentrating supervisory activities on those areas
only. This combined survey strategy has not yet
been tested and will need to be evaluated before it
can be recommended.

Experience in the use of LQAS in health surveys is
still limited. Small population bases in both urban
(2) and rural (5) areas have been used as lots in ex-
perimental evaluations of LQAS in monitoring im-
munization programmes in Peru. In a large eval-
uation of LOAS in Costa Rica, an initial random
sample of 60 health units at the national level was
taken and the population assigned to those health
units was treated as one lot and sampled using
LQAS methodology (7). Since only one round of sur-
veys was conducted, a complete evaluation of the
LQAS methodology was not properly carried out.

Sampling frame

When sampling, one needs to make sure that each
sampling unit has been drawn randomly, ensuring
that the probability of selecting the sampling unit
has been equal for all similar units within the lot. in
order to satisfy that requirement, a sampling frame
with a complete listing of all sampling units or an
acceptable equivalent is needed. Such an equivalent
could be households. In the case of community sur-
veys of children, for example, it is important that the
sampling frame be as complete as possible, in order
not to select a biased sample.

When sampling from a population, a complete
census of all households or city blocks (with a simi-
lar number of households per block) could be used
as a sampling frame to select each sampling unit. In
many countries, detailed maps are available for
small population areas used as census sectors when
conducting national censuses. Although they often
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require some updating (2, 8J, these census maps are
very useful as a sampling frame. They may not be
available for many areas of developing countries,
however. When a census can be conducted in a par-
ticular area, it will provide the ideal sampling frame.
Alternatively, a listing of communities with their
estimated population size could be used to select
those communities from which one or more sam-
pling units will be required.

Independently of the sampling frame used, it is im-
portant to have an estimate of the number of sam-
pling units available in each lot to be sampled, in
order to select an appropriate sample size and to ob-
tain weighted estimates of performance level for
several lots combined.

When sampling health records, a sampling frame
could be selected within the health centre at the time
of sampling, eliminating the need for a pre-existing
sampling frame.

Systematic random sampling

LQAS requires that each individual sampling unit be
selected following a random procedure. When con-
ducting community surveys, it is very useful to have
the sampling frame constructed with some geo-
graphical order. Then, when sampling, a systematic
random sampling could be used to assure that the
random selection of sampling units will cover all
areas within the lot. If the sampling frame is a list of
urban blocks, a number of blocks is then selected. In
the field, once the selected block has been identified,
the survey team needs to select, following a random
procedure, an initial household to look for the sam-
pling unit used in the survey. A complete enu-
meration of households in the block can be done
and one household selected using a table of random
numbers. Once the initial household has been identi-
fied, the surveyor contacts the family members to
determine whether the sampling unit used in the
survey is available in the selected household. If not,
the next household to its right (or left, following a
consistent pattern) is selected, until a sampling unit
is identified and classified.

This procedure is not applicable when the only sam-
pling frame available is a list of small communities,
which is often the case in poor rural areas. Once the
communities have been selected by simple random
sampling proportional to the total population, the
survey team needs again to select the initial house-
hold in which to look for the sampling unit. When
conducting cluster surveys in rural communities of
Peru (C. Lanata et al., unpublished), it was found
practical either to do a rapid enumeration of house-
holds in the community with the help of a local
leader, or to divide the community into two equal
parts, and then to select one randomly. That selected
sector was then divided into two similar sectors and
one selected randomly. This procedure was repeated
until the initial household was identified and the
search for a sampling unit initiated. Much simpler
approaches could be used when a complete census
exists. In this case, the exact unit to be sampled is
identified from the sampling frame.

Sampling units
Depending on the purpose of the survey, a sampling

unit could be a child 12-23 months for immunization
coverage, a child <6 for oral rehydration usage in
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— 136 —

cases of diarrhoea, a pregnant woman for use of
prenatal services, a woman aged 12-49 for use of
family planning methods, etc. The sampling unit has
to be the one which will provide the most useful in-
formation to evaluate a particular health programme.

The sampling unit can be changed once an initial
quality level has been achieved by the programme,
so that the programme can focus on another quality
level. For instance, if the initial target of an im-
munization programme was to achieve at least 80%
coverage of children aged 12-23 months, a sub-
sequent target could be selected once the initial one
has been achieved, for example to provide timely
immunization to children <1. This age group could
then be sampled to evaluate the percentage of
children who have received the appropriate vaccines
at the correct age, a target more difficult to achieve.

Different sampling units can also be combined into a
single multipurpose survey. In this case, the quality
levels to be evaluated, the sample size and the sam-
pling strategy need to be defined independently for
each particular sampling unit. This multipurpose use
of LOAS was evaluated in a pilot study conducted in
Lima (Peru) (8). This evaluation related to the per-
formance of the diarrhoeal disease control pro-
gramme, the prenatal care programme and the im-
munization programme. A single sample size of 9
was selected with different numbers of permissible
defects per sample (2 or 3), according to the indica-
tor used. Within a week, a team of four surveyors
evaluated 12 lots in a peri-urban community of Lima
with a total population of about 86 000. 5 lots were
rejected for their level of ORS use but none for ORS
knowledge; 1 lot was rejected for its lack of use of
prenatal care programmes; and 4 lots were rejected
for their level of immunization coverage and the ab-
sence of immunization cards (8). This experience
demonstrated the potential value of using LQAS for
evaluating multiple health programmes in a single
survey.

In the Costa Rica study, several primary health care
programme activities were also evaluated at the
same time (7). The Household Register Form, a form
that stays in the household and is signed and dated
by the health worker at every household visit, was
used as a sampling unit to evaluate the health
workers’ programme. Children aged 1.5-35 months
were used as a sampling unit to evaluate the im-
munization programme. Pregnant women were
selected to evaluate the prenatal care programme,
and infants <60 days were selected to evaluate the
newborn referral programme to a physician.
Children <6 years were selected as a sampling unit
to evaluate the diarrhoeal disease control
programme. All these survey experiences illustrate
how sampling units are selected depending on the
type of health programme to be evaluated.

For practical purposes, alternative sampling units
which have a close relationship to the sampling unit
to be evaluated are used. For example, when sam-
pling at the community level to evaluate im-
munization of diarrhoeal disease control pro-
grammes, one could use the household as an alter-
native sampling unit, when at the time of the analy-
sis children <6 will be used as sampliing units. The
use of households is needed to build the sampling
frame and for the selection of the households to be
included in the survey. Other equivalent sampling
units could be selected depending on the health pro-
gramme to be evaluated.

Wid hith statist. quart., 44 (1991)
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Selecting the sample size

To select a sample size the method requires that an
upper and a lower level of performance be deter-
mined for each health programme to be evaluated.
The sample size will then be selected to ensure that
lots with a real performance level above the upper
level of performance will have a good probability of
being classified as acceptable, and lots with a real
performance level below the lower level of per-
formance will have good probability of being classi-
fied as unacceptable. The wider the gap between the
upper and lower performance levels, the smaller the
sample size.

An immediate concern when carrying out the first
LQAS is to estimate the real performance level of the
lots to be sampled. Available information can some-
times provide this estimate, making it possible to
select the upper or lower performance levels based
on that estimate. Frequently, however, these es-
timates are very different from the real performance
level, and the first round of samples may not provide
useful information. In our pilot trial in Lima (8}, we
used estimated performance levels for each pro-
gramme indicator based on the information provided
by the local health officers. For ORS knowledge, for
example, the upper level of performance was set at
50% and the lower level at 10%. None of the 12 lots
sampled were rejected and the weighted per-
formance level of all lots combined for this indicator
was 78% (95% confidence interval of 70-86%). To
solve this problem, in our next evaluation of LQAS in
a mountainous region of Peru (5}, we conducted a
baseline survey in the lots selected to identify the
performance level, so that in the next rounds, sam-
ples using LQAS could be selected more appro-
priately.

LQAS should be used in health surveys in order to
identify those lots that have the lower performance
level. Therefore, the selection of the sample size
should be done with the intention of separating lots
into two groups: acceptable and nonacceptable. The
selection of upper and lower performance levels de-
termines the sample size required. There is an “art”
to selecting those upper and lower performance
levels: they should make sense to health planners, be
reasonable from an epidemiological point of view,
result in small sample sizes, and produce a reason-
able number of lots accepted and rejected. This pro-
cess is facilitated if there is great variation in the
performance level of the health programme among
the lots to be sampled. On the contrary, if all lots to
be sampled have very similar performance levels for
the parameter to be evaluated, LQAS will not be of
much help because it will require a very large sample
size to identify a narrow variation between the upper
and lower performance levels, otherwise all lots will
be either accepted or rejected, depending on their
performance level, and the information will be of
little value. In those cases where the performance
level for the indicator selected to evaluate a health
programme has little variation, another aspect of the
health programme (indicator) with more variation in
performance level could be investigated.

The process of selecting a sample size when mani-
toring a heaith programme is therefore an active one,
in which careful consideration should be given to the
indicator, the sampling units and the upper and lower
thresholds, in order to make it possible to separate
lots into two parts with acceptable misclassification
risks, and to obtain small, thus practical and feasible,
sample sizes. This active process represents the most
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difficult part of the LQAS methodology, because of its
complexity, limiting its application by health plan-
ners. The process should be simplified in order to
encourage individuals in charge of health pro-
grammes to use this methodology.

To select the exact sample size and the maximum
number of permissible “defects” per lot, there are
two options: (i) the use of a series of tables, where
different upper and lower performance levels are
shown for given type | and type Il errors {4, 6, 9,°);
and fii) the use of a series of curves (called operative
characteristic (OC) curves), where the probability of
acceptance of the lot is plotted according to the pre-
valence of defects in the lot (70). The tables are easier
to use and understand, but the series of tables cur-
rently published have not taken into consideration
the finite population correction for lots that have a
refatively small number of sampling units. Moreover,
the tables do not allow minor variations of type | and
Il errors, variations that can result in a mild but im-
portant reduction of the sample size per lot, a factor
that is crucial when sampling a large number of lots
in a community survey, some of which may be lo-
cated in distant geographical areas. The published
series of OC curves take this into consideration but
are difficult to understand. A spreadsheet micro-
computer program, like the one available from
Lemeshow & Taber,c will enable the user to produce
tables for any levels of type | and type i errors. This
may help overcome some limitations inherent in any
set of published tables. However, using tables or OC
curves for selecting sample sizes is awkward at best.
What is needed is a friendly interactive micro-
computer-based “expert” system which would re-
quest the desired upper and lower performance
levels, the lot size, and then draw OC curves or pre-
pare tables showing sample sizes and number of per-
missible defects for different sampling strategies,
giving alternative suggestions to the health officer
using the system, so that the best sample size could
be selected. This potential use of microcomputers
would facilitate the application of this powerful
method by health personnel with a minimum of
training.

Another aspect of the selection of a sample size is
what to call a defect. If the immunization programme
is used as an example, a typical defect would be a
child not vaccinated. However, in the case of a lot
where with a very low coverage level, the majority of
children would be classified as “defects”. This
creates problems when selecting a sample size, be-
cause most OC curves and tables expect a prevalence
of a defect to be below 50%. In those circumstances
the classification system should be used backwards.
In other words, in the case of an immunization pro-
gramme, to call a “defect” a child who is vaccinated,
and classify a lot as acceptable when more than the
allowable number of “defects” are identified in the
sample and to classify the lot as unacceptable when
the number of “defects” identified is equal to or
below the number of allowable defects for that par-
ticular sample size. When doing this, care must be
taken to keep an acceptable type | error, because
when the tables or OC curves are used in this way,
type | and Il errors are also reversed. Again, a com-
puter expert system may solve these problems.

Sampling scheme
Different sample schemes could be used in LQAS, the

simplest being the single-sample scheme, in which a
sample size and a maximum allowable number of

defects per sample is selected. The entire sample
needs to be covered in the single-sampling scheme.
An alternative scheme is the two-stage sampling
scheme, in which two sample sizes are given with
two critical values: d, and d,. For the first sample, the
lot is accepted if d, or fewer defects are found. The
lot is rejected if more than d, defects are found. If the
number of defects found in the first stage is greater
than d,, but less than or equal to d,, a second sample
is chosen If the second sample is completed without
exceeding d, defects (from the first and second
stages of samplmg combined), the lot is classified as
acceptable. This two-step sampling scheme has the
advantage that the second sample is only conducted
in those lots that require an additional sample to
classify them as acceptable or unacceptable, limiting
the sample to those lots that could be classified as
the first sample, therefore utilizing a minimum
sample.

When evaluating a mass immunization campaign in
urban and rural communities of a mountainous re-
gion in Peru (5}, we decided to assess the usefulness
of a two-stage sampling scheme. The sample for the
first stage was 7, and required 0 defects to classify
the lot as acceptable, and 3 or more defects to
classify the lot as unacceptable. If either 1 or 2 defects
were found in the first stage, a second sample of 8
was required. The surveyors found it very difficult to
conduct this sampling scheme, especially in rural
areas. The three investigators had to get together at
the end of the first sample to determine whether a
second sample was needed. Then in many cases,
they had to return to hard-of-access areas where they
were before for the second sampling. Finally, one
surveyor did not know if the maximum number of
defects was already passed since the other surveyors
were in other areas, with the result that most second
samples were not stopped when the lot was already
classified as unacceptable. This experience has dem-
onstrated that the two-stage sampling scheme may
be impractical in community surveys when several
surveyors are sampling distant areas.

Another sampling scheme used in industry is se-
quential sampling (7). It is based on the same prin-
ciple of double sampling, but extending it to triple
and multiple sampling, providing continuous assess-
ment of the need for further information before mak-
ing the final decision of accepting or rejecting the lot.
The method provides two upward-sloping parallel
lines in a graph having the number of defects on the
y axis and the number of samples taken on the x axis.
The results of each sample are plotted and the
sample is stopped when either line is crossed or the
total sample size is completed. This powerful sam-
pling scheme has not yet been reported as having
been used in health surveys, although a pilot trial
yielded very positive results, when a team was sam-
pling mosquitos in a malaria-endemic area, looking
for drug-resistant malaria strains (G. Stroh, personal
communication). Since there was not much in-
formation on the prevalence of resistant strains in the
area, and the cost of the laboratory procedures was
high, a sequential sampling scheme was chosen to
minimize the laboratory testing. Sampling was
stopped in all lots tested because the upper line was
crossed quite soon, classifying the areas as drug re-
sistant without the need to exhaust the complete
sample.

Many other industrial sampling schemes that have a
high potential for use in health surveys have not yet
been tested, but it is conceivable that with more ex-
perience with LQAS, other industrial sampling

Rapp. trimest. statist. sanit, mond., 44 (1991)
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schemes (such as reduced and tightened inspections)
will be tested in field conditions, and their role in
health surveys identified.

Survey team

It is important to single out the need to select the
survey team with great care. Appropriate personnel is
important for any health survey, but more particularly
in the case of community-based LQAS. We have
found it convenient to have the supervisor of the
individual who will use the information provided by
the survey select the sampling units from the sam-
pling frame. However in the field there will be no
supervision of the surveyor to ensure that field pro-
cedures are correctly carried out. Although the small
sample size utilized in LQAS may seem attractive, the
need to select each individual unit randomly makes
field activities difficult, frequently requiring travel
over long distances just to identify one child. It is
therefore very tempting for surveyors to use any
child within easier access instead of going to the
households or areas selected when sampling. The
dedicated personality of surveyors is a key factor for
the successful implementation of this methodology.
It is important, as in other cases, that the supervisor
should revisit some of the sampling units to make
sure that procedures were carried out properly.
Although we did not experience this problem when
conducting the evaluation of LQAS in rural areas of
Peru (5), we saw the potential for this occurring in
cases where close supervision is not available.

Interpreting results

This is the critical step in LQAS. The lots with a lower
performance level should be investigated and the
reasons for this ascertained. This should fead to re-
medial measures designed to improve the pro-
gramme’s performance. These measures should be
evaluated with repeat LQAS surveys on the same
lots, until the results justify directing supervisory ac-
tivities to other lots. The principle is that improving
the lots with the lower performance levels should
make it more likely that a particular health pro-
gramme will reach its stated goals faster.

The results of the first round of LQAS surveys also
give an idea of the variation that could exist between
lots, which is useful when selecting the sample size
for the next cycle of surveys. If several lots are sam-
pled at the same time, the performance level of the
health programme evaluated could be estimated with
a precise confidence interval by combining the re-
sults of individual lots in a weighted estimate for the
overall region (as stratified random sampling). When
analysing a double-sampling survey, only the first
sample (which is the only one that is always com-
pleted) is used when estimates for several lots are
combined. This mean estimate can then be used to
guide the selection of the upper and lower levels of
performance for the next cycle of surveys, and a
sample size selected. As programmes progress, the
gap between the upper and lower performance levels
narrows and the sample size needs to be increased
accordingly, until it is no longer practical to use that
programme’s performance indicator. A different sam-
pling unit should then be selected to evaluate another
aspect of the programme, one which is more difficult
to achieve.

To test the feasibility of applying LQAS in rural and
urban areas in Peru, we decided to evaluate the im-
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plementation of three nationwide mass-immunization
campaigns organized by the Peruvian government (5,
8) in a particular region. The results of the LQAS
surveys were reported to health officials in charge of
the immunization campaign at the local level, who
after an initial hesitation took the results of our sur-
veys seriously and carried out a series of changes,
like changing personnel, redirecting volunteer
workers to rural areas, providing travel facilities to
health teams to enable them to reach distant areas
before the local population left their homes to go to
work, etc. Because of the specific changes intro-
duced, we felt that LQAS had contributed to an im-
provement of the overall immunization coverage
from 72% on the baseline survey, to 88% after the
third campaign, although it could not be proved in
the absence of a control area. It was interesting to see
that the results of the LQAS surveys not only helped
to correct programme strategies, but also provided
feedback to the immunization teams who felt reward-
ed when they saw that their efforts were given
recognition.

Although we used Ministry of Health personnel in our
study with the idea that at the end of our project the
LQAS methodology could be maintained in the area,
this did not happen. The health officials found the
methodology too confusing, especially when plan-
ning the next round of surveys and selecting an ap-
propriate sample size. The use of OC curves was not
clear to them. The public health nurses who were
trained in the LQAS methodology resumed their pre-
vious tasks.

Conclusions

LQAS has great potential for monitoring health pro-
grammes, although its use has not extended further
than in experimental evaluations of the methodology.
There are several reasons for this. On one hand, be-
cause the methodology was developed in industry, it
has not been disseminated much outside industrial
circles, maybe in an effort not to facilitate the work of
competitors. This may explain in part the fact that
although the methodology has been available for
more than 60 years, the first preliminary evaluations
of LQAS in health surveys have only been carried out
over the last decade. Despite successful trials of
LQAS in health surveys, its routine use has not been
established yet. Health planners might be reluctant to
use this method frequently because of the difficulties
inherent in its application. There is a need to simplify
the methodology, perhaps with the help of micro-
computers, in order to make it more accessible to
health planners. Other limitations include the need to
continuously update the sampling frame, which may
require frequent censuses. In passing it can be men-
tioned that it is not rare for local health personnel to
take censuses when planning their health actions;
this information however is not usually utilized by
health planners, who are restricted by the formal
health system to the use of official estimates based
on census projections. Finally, the random selection
of sampling units and the need to have dedicated and
committed personnel conducting the LQAS surveys
may represent a problem for some areas.

A final limitation, also encountered in any type of
supervisory activities, is the shortage of vehicles in
most health programmes in developing countries,
where available transportation is used almost ex-
clusively to convey health teams and supplies, not
leaving any room to conduct supervisory activities.
The suggestion has been made that supervisors who
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are visiting an area in conjunction with other super-
visory activities could take advantage of the visit to
carry out an LQAS survey. This has not yet been field-
tested.

Despite their limitations, LQAS and other industrial
sampling schemes present several advantages for
application in health surveys. The small sample sizes,
the fact that they can provide information on small
areas (lots) as well as precise estimates on large
areas when several lots are combined, the feasibility
of repeating surveys as frequently as needed in the
population areas requiring close monitoring, the
possibility of using impact indicators instead of
process indicators to monitor a health pro-
gramme—these are some of the advantages that
make industrial sampling schemes very attractive for
use in health surveys. LQAS is an ideal technique for
surveying areas in which considerable variation ex-
ists among the lots to be surveyed. More experience
is needed to apply LQAS in large geographical areas,
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either alone or combined with conventional survey
techniques.

It is hoped that in the near future more attention will
be given to industrial sampling plans in general and
to LQAS in particular. Its potential to monitor health
programmes and provide useful information to re-
allocate limited resources warrants further efforts
towards its dissemination among health pro-
fessionals. We are convinced that when the current
constraints mentioned in this article are resolved,
health planners will find this methodology quite
useful as a powerful tool to help them achieve health
programme targets in developing countries.
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SUMMARY

Traditional survey methods, which are generally
costly and time-consuming, usually provide in-
formation at the regional or national level only. The
utilization of lot quality assurance sampling (LQAS)
methodology, developed in industry for quality con-
trol, makes it possible to use small sample sizes
when conducting surveys in small geographical or
population-based areas (lots).

This article describes the practical use of LQAS for
conducting health surveys to monitor health pro-
grammes in developing countries. Following a brief
description of the method, the article explains how to
build a sample frame and conduct the sampling to
apply LQAS under field conditions. A detailed de-
scription of the procedure for selecting a sampling
unit to monitor the health programme and a sample
size is given. The sampling schemes utilizing LQAS

applicable to health surveys, such as simple- and
double-sampling schemes, are discussed. The inter-
pretation of the survey results and the planning of
subsequent rounds of LQAS surveys are also dis-
cussed. '

When describing the applicability of LQAS in health
surveys in developing countries, the article considers
current limitations for its useé by health planners in
charge of health programmes, and suggests ways to
overcome these limitations through future research.
It is hoped that with increasing attention being given
to industrial sampling plans in general, and LQAS in
particular, their utilization to monitor health pro-
grammes will provide health planners in developing
countries with powerful techniques to help them
achieve their health programme targets.

RESUME

Techniques d’échantillonnage par lots pour I'assurance de la qualité
dans les enquétes sanitaires
dans les pays en développement: avantages et obstacles actuels

Les méthodes d'enquéte traditionnelles sont généra-
lement colteuses et longues et ne fournissent des
informations qu’au niveau régional ou national.
L'utilisation des méthodes de I'échantillonnage par
lots pour I'assurance de la qualité, qui ont été mises
au point dans l'industrie pour le controle de la
qualité, permet d’employer des échantillons de taille
réduite lors des enquétes menées dans des petits
secteurs géographiques ou démographiques (lots).

L'article décrit I'utilisation pratique de ces méthodes
dans les enquétes sanitaires effectuées pour sur-
veiller les programmes de santé dans les pays en
développement. Apres une description succincte de
la méthode, I'article indique comment élaborer un
plan de sondage et effectuer I'échantillonnage en vue
d’'appliquer cette méthode sur le terrain. La fagon de
choisir une unité de sondage pour surveiller le pro-
gramme de santé et de choisir une taille d’échantillon
est décrite en détail. Les systemes de sondage utili-
sant cette méthode et qui sont applicables aux en-

quétes sanitaires, comme les systéemes a un et a deux
degrés, sont passés en revue. Enfin, Varticle indique
comment interpréter les résultats des enquétes et
préparer la série suivante.

La description de Vapplicabilité des techniques
d'échantillonnage par lots pour l'assurance de la
qualité dans les enquétes sanitaires dans les pays en
développement indique les obstacles qui en limitent
actuellement 'emploi par les planificateurs sanitaires
chargés des programmes de santé. Une derniére sec-
tion contient des suggestions sur la maniére de sur-
monter ces obstacles grace aux recherches en-
treprises a I'avenir. On peut espérer qu’en accordant
plus d'attention aux plans de sondage industriels en
général et aux techniques d’échantillonnage par lots
pour I'assurance de la qualité en particulier, les plani-
ficateurs sanitaires disposeront, pour la surveillance
des programmes de santé, de techniques trés per-
formantes qui leur permettront d'atteindre les buts de
ces programmes dans les pays en développement.
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