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Introduction 
Health programme managers need up-to-date in
formation to enable health systems to work effec
tively. Today, with increasing decentralization of 
health services, the need for information at the 
local level is growing. In particular, health pro
gramme managers need to know which communi
ties are meeting particular targets and goals, and 
which are not. In this paper, the potential of the lot 
quality (LQ) sampling technique to provide useful, 
inexpensive programmatic information at the 
community level is explored. The paper begins 
with a brief description of the LQ method, reviews 
34 health surveys which have used the LQ method, 
and discusses future applications of the LQ meth
od for health assessments. 

The LQmethod (also called Lot Quality Assur
ance Sampling or Lot Quality Assessment) was de
veloped in the 1920s as a quality control tech
nique for goods produced on a factory assembly 
line (1). The idea was to examine a small number 
of units randomly selected from each lot. If the 
number of defective items in that small sample 
exceeded a predetermined number, the lot was 
discarded. Otherwise, the lot w~s accepted. The 
number of units tested and the inaximum allow
able number of defects were determined statisti
cally to ensure that there was a high probability 
that the lots accepted contained relatively few 
defective goods, if any, and that the lots rejected 
contained a relatively high proportion of defec
tive goods. 

Interest in applying the LQ method to health 
assessment has been growing since the mid-1980s 
(1-5). In 1991, an international meeting on epide
miological and statistical methods for rapid health 
assessment concluded that LQ was one of the 
more practical methods, and encouraged further 
studies (6-8). General guidelines on use of the LQ 
method were published by WHO in 1991 (9). In 
1995, special guidelines on LQ surveys for salt 
iodization programmes were released (10) and in 
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1996 a WHO manual on using the LQ technique 
to monitor immunization programmese became 
available. 

For the evaluation of health care services, lots 
can take many forms, including villages and com
munities, catchment areas of hospitals or health 
centres, groups of health care workers, or even 
batches of health records. In factories, manufac
tured goods are classified as "defective" or "not 
defective". In health services studies, individuals 
may be classified as "failed to receive appropriate 
treatment" or "received appropriate treatment". In 
immunization studies, individuals are classified as 
"unimmunized" or "immunized". 

Description of the lot quality method 
The LQ method combines two standard statistical 
techniques: (a) stratified random sampling for data 
collection, and (b) one-sided hypothesis testing for 
data analysis. The hypothesis testing technique 
provides a minimal amount of information from 
each lot or stratum, namely whether the level of 
defective goods is likely to be above or below a 
given threshold. Because of this, the size of the 
sample selected from each lot can be relatively 
small. 

Defining the lots 
The first step in the LQ method is to divide the 
population under study into lots which may consist 
of villages, urban zones, or health facility catch
ment areas. Performance across lots should differ 
since the purpose of the survey is to identify poorly 
performing lots. However, within a single lot the 
population should have the same exposure to dis
ease and the same health care opportunity. The 
more homogeneous the population within each 
lot, the more likely it is that the results from only a 
few persons will be indicative of the entire lot. Mter 
selecting the lots, a random sample of size "n" is 
selected from each lot for inspection. The lot is 
either "accepted" or "rejected" depending upon 
whether the number of "defects" found in the 
sample exceeds a preset limit, "d". 

e Monitoring immunization programmes using the Lot Qy,ality 
technique. Global Programme for Vaccines and Immunization, 
Geneva, World Health Organization (Document VRD/ 
TRAM/96.1). 
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The role of threshold levels 
In LQ, the procedure for determining whether to 
accept or reject a lot is equivalent to performing 
a one-sided hypothesis test for the null hypothesis, 
H0, that the proportion of defects in the lot is 
greater than or equal to a predetermined upper 
threshold, P 0 (P 0 can be thought of as the maxi
mum proportion of defects allowed). Rejecting 
the null hypothesis means accepting the lot and 
accepting the null hypothesis means rejecting the 
lot. 

To have a hypothesis testing system that rejects 
almost all lots which have many defects, it is neces
sary to set an upper threshold, P 0, for the propor
tion of allowable defects within a lot, and to define 
a, the risk of misclassif)'ing a lot as below P 0. In 
statistical terms, a refers to the risk of a type 
1 error. The LQ method will reject all lots for 
which the probability is greater than a that the 
proportion of defects is greater than or equal toP 0. 

For example, if a health administrator wishes to 
identifY lots with less than 75% vaccine coverage, 
the upper threshold (P0 ) would be 25%. a is often 
set at 5%: this means that there would be less than a 
5% chance that a lot which is accepted has not 
attained at least 75% coverage. 

At the same time, it is important that lots with 
high coverage rates are not rejected, since this 
would result in a waste of valuable resources. To 
guard against this happening, a lower threshold for 
the proportion of defects, P a' is set, along with a 
second critical value, [3. The LQ method has a 
probability of (1-[3) of rejecting lots in which the 
proportion of defects (or uni~munized persons) 
is less than P a· In statistical terms, [3 refers to the 
risk of a type 2 error, and (1-[3) is known as the 
power of the test. [3 is often set at a higher level 
than a, because it is usually considered that the 
consequences of accepting a lot with poor cover
age are more significant than those of rejecting a 
lot with high coverage. 

Thus, the programme manager should choose 
an upper threshold for the proportion of allow
able defects in accepted lots and a lower thresh
old for the proportion of defects in rejected lots. 
In the above example, the programme manager 
would set 25% as the maximum proportion of 
allowable unimmunized persons in accepted lots. 
However, suppose that the health administrator 
considers that ;;::: 90% coverage is excellent and 
consequently would not wish to put resources 
into any community that had such high coverage 
rates. In this case, the lower threshold for the 
proportion of allowable defects in rejected lots 
([3) could be set at 10%. With these threshold 
levels, the lots accepted would include no more 
than 5% of all lots with underlying coverage 
< 75%, and the lots rejected would include at 
most 10% of lots with underlying coverage of 
90% or more. 
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Practical considerations in choosing appropriate 
thresholds 
Selecting appropriate thresholds is a crucial step in 
setting the LQ design. The usual reason for doing 
an LQ survey in health care is to improve target 
resources. To do this, it is necessary to divide the 
lots into two groups - those with "good perfor
mance" which would not get additional resources, 
and those with "poor performance" which would 
get additional resources. Ideally, the majority of 
lots would be accepted, and a limited number of 
lots would be rejected. Additional resources could 
then be targeted to the rejected lots to bring them 
up to a more acceptable level of performance. An 
LQ exercise that either accepted all lots or rejected 
all lots would not be particularly helpful to a pro
gramme manager; therefore, the threshold levels 
should be set somewhere between the perfor
mance levels expected to be found in the best and 
worst lots. Any information about performance 
levels in the area under study, even informed 
guesses, can be useful in this context. 

Determining sample size and allowable defects 
Based on the upper and lower threshold levels for 
defects, and their associated critical values, the LQ 
method allows for the calculation of pairs of values 
"n" and "d", where "n" is the size of the sample to 
be drawn from each lot and "d" is the maximum 
number of allowable defects. LQ tables, which pro
vide values of"n" and "d" corresponding to various 
upper and lower threshold levels, and common 
values of a and [3, can be found in a number of 
publications (9). 

A second way to select the sample size and maxi
mum allowable defects is to use operating charac
teristic (OC) curves found in books of statistical 
tables (11). These curves plot the probability of 
accepting a lot, against the underlying proportion 
of defects in the population. Each pair of values "n" 
and "d" has its own OC curve. Therefore, by select
ing a particular OC curve, one is also selecting 
upper and lower thresholds, and their associated a 
and [3 values. OC curves are somewhat more diffi
cult for the non-statistician to use and interpret 
than LQ tables, but they have the advantage of 
allowing the researcher to more easily examine the 
effects of different thresholds and confidence 
levels on sample size. 

Once the "n" and "d"values are set, a random 
sample of size "n" is taken from each lot. The lot is 
rejected if the number of defects exceeds "d"; 
otherwise, the lot is accepted. It is possible to stop 
the survey as soon as the number of defects exceeds 
"d", since at this point the lot is automatically reject
ed. However, in most surveys, the programme man
ager not only wants to identifY poorly performing 
lots, but also to obtain an overall estimate of perfor
mance for the entire study area. In this situation, it 
is necessary to sample "n" subjects in every lot. 

Rapp. trimest. statist. sanit. mond., 50 (1997) 



Estimating coverage levels with the LQ method 
If "n" subjects are selected from every lot, the re
sults from the individual lots can be combined into 
an estimate of coverage for the study area as a 
whole by weighting the results from each lot by the 
size of the target population in the lot and then 
taking the mean. Provided that the estimates of the 
size of the target population in each lot are reliable 
(this should be the case, since an assessment of the 
target population size is needed to set the size of 
the survey), the estimate of coverage obtained 
from the LQ method will usually have greater pre
cision than that obtained with the 30-cluster 
method (12). This is because stratified random 
samples generally have narrower limits than cluster 
samples of the same size. In fact, stratified samples 
often have narrower confidence intervals than sim
ple random samples. This is because some subjects 
are selected from each and every strata, making it 
impossible to miss some strata completely. 

Terminology of the LQ method 
The terminology of the LQ method has several 
problems. First it is confusing, since accepting a lot 
is synonymous with rejecting the null hypothesis. 
Second, the LQ method uses the words "accept" 
and "reject" in different ways than they are used in 
everyday language. It is important to keep in mind 
that no value judgment is being made about the 
absolute level of performance when a lot is ac
cepted or rejected. 

Global review of LQ surveys 
This section reviews the global experience with 
surveys which used the LQ method to evaluate 
preventive services or to estimate disease inci
dence. These studies are either published in the 
scientific literature or had reports forwarded to 
WHO as of February 1997. 

Number of surveys, location, sample size 
A total of 34 LQ health surveys, conducted from 
1984 through 1996, were identified (Table 1). 
Twenty (59%) were conducted between 1992 
and 1996. These surveys provide experience 
from countries in the WHO Mrican, American, 
European, South-East Asia, and Western Pacific 
Regions; no surveys were reported from countries 
in the WHO Eastern Mediterranean Region. 

Of the 34 LQsurveys, 14 (41 %) were conducted 
in an urban area, 16 ( 4 7%) took place in a predom
inantly rural province, region or district, and 
4 surveys (12%) covered the entire country. The 
size of the total population in the sampling frame 
ranged from 8 000 to 1.2 billion persons. Lots were 
defined as: health centre (or subcentre) catch
ment areas, townships, villages within a single dis
trict, zones or wards of a city, or districts within a 
province. For 5 surveys, lots were defined as physi-
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cians or individual community health workers. The 
number oflots per study ranged from 2 to 870. Of 
the 34surveys, 17 (50%) had~ 15lots, 8 (24%) had 
16-30 lots, 7 (21 %) had 31-100 lots, and 2 (6%) 
nationwide surveys had> 100 lots. The total sample 
size ranged from 70 to 25 230 (Table 1). 

Types of health assessments 
Health care parameters assessed in the surveys var
ied and some surveys assessed more than 1 health 
parameter: 24 surveys assessed immunization cov
erage, 9 surveys examined women's health issues 
such as family planning and antenatal care, 5 sur
veys assessed ORT use, 5 surveys estimated disease 
incidence, and 3 surveys evaluated health worker 
performance. 

Use of LQ method to measure immunization cover
age. Twenty-three surveys examined immunization 
coverage for young children: most assessed the age 
group 12-23 months. Nine surveys examined teta
nus toxoid coverage for women: most assessed 
mothers of children aged 0-11 months. All LQ 
coverage surveys in this review obtained an overall 
estimate of immunization coverage with confi
dence intervals narrower than± 10%; 8 surveys had 
confidence intervals of± 6% or less. In 4 surveys 
(13-16) the overall level of immunization coverage 
determined by the LQ method was less than 10% 
above the lower threshold, indicating that the orig
inal coverage figures used to set the lower thresh
old were overestimates. 

Use of LQ tor women's health services assess
ments. Nine surveys explored the LQ method to 
assess women's health services. Four surveys as
sessed antenatal care: the usual indicators assessed 
were number of an ten a tal visits and place of delivery 
of the infant. Three LQ surveys assessed family 
planning methods. Two LQ surveys in Belgium 
determined the proportion of women in several 
private physicians' practices who had been appro
priately screened for cervical cancer or breast 
cancer. 

Use of LQ tor ORT assessments. Five surveys as
sessed ORT use. For example, an LQ survey in 
Mozambique examined the quantity of liquids 
administered to children with diarrhoea and 
mothers' knowledge and use of ORT (P. Tabard, 
unpublished data, 1993). 

Use of LQ tor disease surveillance, including sera
surveys. The LQ method has been adapted for 
disease surveillance in a variety of settings. The 
WHO Global Programme for Vaccines and Immu
nization has developed a protocolf which uses the 

f Stroh, G. Guidelines: assessment of neonatal tetanus elimination. 
Global Programme for Vaccines and Immunization, Geneva, 
World Health Organization, 1995. 
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N Table 1 0 
N 

Summary of lot quality studies conducted, worldwide, 1984-1996 

Tableau 1 
Recapitulatif des etudes sur le controle de Ia qualite des lots a l'echelle mondiale, 1984-1996 

Country/Area- Year- Area/City- RegionNille Total population in Number of lots- Total sample size- Purpose of survey- But de l'enquete Reference-
Pays/Zone An nee sampling frame- Nombre de lots Taille de l'echantillon Reference 

Population totale 
dans Ia base 

d'echantillonnage 

Bangladesh 1992 Khulna City Corporation 676 000 29 city wards - 406 children - Immunization coverage- Couverture vaccinale (22) 
quartiers enfants 

406 mothers- Tetanus toxoid coverage, breastfeeding, family 
m~res planning - Couverture par l'anatoxine tetanique, 

allaitement maternel, planification familiale 

2 Bangladesh 1994 Khulna City Corporation 676 000 31 city wards- 434 children- Immunization coverage- Couverture vaccinale B. Roy & 
quartiers enfants M. Carnell, 

1994a 
434 mothers - Tetanus toxoid coverage, breastfeeding, family 

m~res planning- Couverture par l'anatoxine tetanique, 
allaitement maternel, planification familiale 

3 Bangladesh 1994 Gazipur Zila District- 1 600 000 40 villages 1 000 births- Neonatal tetanus mortality - Mortalite par tetanos G. Stroh, 1996a 
District de Gazipur Zila naissances neonatal 

1 000 mothers - Tetanus toxoid coverage - Couverture par 
m~res l'anatoxine tetanique 

4 Belgium- 1996 Brussels, medical records 8 000 2 physicians - 70women- Cervical cancer screening coverage- Couverture M. Boutsen, 
Belgique of 2 general practitioners - medecins femmes par le depistage du cancer du col 1996a 

~ Bruxelles, dossiers medicaux 
iS de 2 medecins generalistes 
§- 5 Belgium- 1996 Brussels, medical records 8 000 2 physicians - 70women- Breast cancer screening coverage- Couverture M. Boutsen, 
D: ,.... Belgique of 2 general practitioners- medecins femmes par le depistage du cancer du sein 1996a 
"' lit Bruxelles, dossiers medicaux 
~ de 2 medecins generalistes ,.... 

~ 6 Burkina Faso 1994 Bobo Dioulasso 150 000 11 city wards - 121 children - Immunization coverage - Couverture vaccinale (16) ;::;: 
:3 quartiers enfants g 

121 mothers- Tetanus toxoid coverage- Couverture par ?-
=:g meres l'anatoxine tetanique 
--... 

7 Burkina Faso - 1994 Ouagadougou 441 514 13 city wards - 143 children - Immunization coverage - Couverture vaccinale A. Roisin, ~ 
.:::::! quartiers enfants 1994a 



~ 143 mothers- Tetanus toxoid coverage - Couverture par 
,. meres l'anatoxine tetanique 
§ 

"' 8 China - Chine 1994 Zheijiang Province, 50 000 3 townships- 192 children - Immunization coverage- Couverture vaccinale (23) iiit 
~ Lanxi City -Province quartiers enfants ,.... 

""' !i'i de Zheijang,Lanxi 
~~ 

9 China- Chine 1996 Nationwide - 1 200 000 000 870 townships- 25 230 children- Immunization coverage - Couverture vaccinale K. Wang, 
~ Niveau national quartiers enfants 1996a 
----t8 10 Costa Rica 1987 Nationwide - 1 600 000 758 health worker 15 160 children- Immunization coverage- Couverture vaccinale (15) ~ 

Niveau national catchment areas- enfants 
758 zones couvertes 
par agents de sante 

11 Costa Rica 1988 Nationwide - 1 600 000 60 health worker 1 680 children- Immunization coverage, oral rehydration therapy, (25) 
Niveau national catchment areas - enfants antenatal care- Couverture vaccinale, traitement 

60 zones couvertes par rehydratation orale, soins prenatals 
par agents de sante 

12 Costa Rica 1988- 6 outposts in different ... 18 health workers - 108 health worker Injection safety- Securite des injections (19) 
1990 health regions- 6 pastes agents de sante observations -

peripheriques dans differentes 108 observations 
regions sanitaires de l'agent de sante 

13 Costa Rica 1988- 6 health regions, urban & rural ... 12 health workers - 230 health worker Growth monitoring- Surveillance de Ia croissance (18) 
1990 areas- 6 regions sanitaires, agents de sante observations -

regions rurales et urbaines 230 observations 
de l'agent de sante 

14 Democratic 1988 Kinshasa 3 500 000 31 zones 423 children - Immunization coverage- Couverture vaccinale (28) 
Republic enfants 
of the Congo - 423 mothers- Tetanus toxoid coverage- Couverture par 
Republique meres l'anatoxine tetanique 
democratique 
du Congo 

15 Georgia- 1996 Tbilisi- Tbilissi 1 255 000 10 rayons 120 children- Immunization coverage- Couverture vaccinale {h) 
Georgie enfants 

16 India -lnde 1992 Health center catchment 52 688 9 subcenters- 97 children- Immunization coverage- Couverture vaccinale (26) 
area, Saharanpur District- centres subsidiaires enfants 
Zone desservie par le centre 97 mothers- Tetanus toxoid coverage- Couverture par 
de sante, district de meres l'anatoxine tetanique 

"" Saharan pur 
0 
c.> 



N Table 1 (Continued) 
~ 

Tableau 1 (Suite) 

17 India -lnde 1992 Health center catchment 168 000 27 subcenters- 311 children - Immunization coverage- Couverture vaccinale (13) 
area, Alwar District- Zone centres subsidiaires enfants 
desservie par le centre 311 mothers- Tetanus toxoid coverage- Couverture par 
de sante, district d'Aiwar m~res I 'anatoxine tetanique 

18 Indonesia- 1986 Bali Province, Gianyar 337 000 30 villages 209 children - Immunization coverage- Couverture vaccinale (3) 
lndonesie District- Province de Bali, enfants 

district de Gianyar 

19 Indonesia- 1986 Jakarta City, East 2 000 000 29-vtHages 209 children - Immunization coverage- Couverture vaccinale (3) 
lndonesie Municipality- Jakarta, enfants 

municipalite est 

20 Indonesia- 1996 Bali Province, Buleleng and 900 000 50 villages 1 000 births - Neonatal tetanus mortality- Mortalite par F. Gasse, 19963 
lndonesie and Karangesem Districts - naissances tetanos neonatal 

Province de Bali, districts de 
Buleleng et de Karangesem 

21 Indonesia- 1996 West Java Province, 2 300 000 50 villages 1 ooo births - Neonatal tetanus mortality - Mortalite F. Gasse, 19963 
lndonesie Mojokerto Municipality, naissances par tetanos neonatal 

Mojokerto and Kediri 
Districts - Province de Java 
occidentale, municipalite de 
Mojokerto, districts de 
Mojokerto et Kediri 

:J:J 22 Malawi 1984 Nationwide- Niveau national 8 000 000 6 surveillance 224 children - Response to antimalarial treatment regimen- (2) 
~ sites - zones enfants Reaction au schema de traitement antipaludeen "'!5 
s de surveillance :::!' 
fll 

23 Malawi 1992 Mbalachanda 28100 14 health workers - 266 health worker Check records of village health workers for (20) ,.... 

"' ~ agents de sante record observations- registration, oral rehydration therapy, 
,.... 266 observations immunizations - Verification des dossiers 
~ en reg istrees par des agents de sante de village (enregistrement, 
~ 

3 les agents de sante traitement par rehydratation orale, vaccinations) 
()· 
::::. 
?- 24 Mozambique 1992 Maputo 1 200 000 18 health center 234 children - Immunization coverage- Couverture vaccinale (21) 
~ catchment areas - enfants --. 
18 18 zones couvertes 

-:::::! par agents de sante 

.• ~"m!k !I - - - t un r ___,_ II !!II 



~ 25 Mozambique 1993 Tete Province- 350 704 12 health center 144 children- Immunization coverage, diarrhoea prevalence - P. Tabard, 
:::r Province de Tete catchment areas- enfants Couverture vaccinale, prevalence de Ia diarrhee 1993a 
§ 12 zones couvertes 141 mothers- Oral rehydration therapy, tetanus toxoid coverage, 
"' 6l" par agents de sante meres antenatal care- Therapie par rehydratation orale, 
~· ..... couverture par l'anatoxine tetanique, soins prenatals 
"§ 
~ 26 Peru- Perou 1984 Lima City (periurban area), 85 927 12 districts 108 children- Immunization coverage- Couverture vaccinale (14) 

~ pre-campaign - Lima enfants 
......_ 

(zone periurbaine) 1 08 mothers - Oral rehydration therapy, antenatal care- Therapie 
~ 

-:::::! pre-campagne meres par rehydratation orale, soins prenatals 

27 Peru- Perou 1984 Lima City (periurban area), 85 927 12 districts 1 08 children - Immunization coverage- Couverture vaccinale (14) 
post-campaign - Lima enfants 
(zone periurbaine), 1 08 mothers - Oral rehydration therapy, antenatal care- Therapie 
post-campagne meres par rehydratation orale, soins prenatals 

28 Peru- Perou 1988 Huarez Region, 81 031 12 health areas - 111 children- Immunization coverage- Couverture vaccinale (21) 
pre-campaign- Region regions sanitaires enfants 
de Huarez, pre-campagne 

29 Peru- Perou 1988 Huarez Region, post-phase 1 81 031 12 health areas - 160 children - Immunization coverage- Couverture vaccinale (21) 
of campaign - Region regions sanitaires enfants 
de Huarez, post-phase 1 
de Ia campagne 

30 Peru- Perou 1988 Huarez Region, post-phase 2 81 031 12 health areas - 250 children - Immunization coverage- Couverture vaccinale (21) 
of campaign - Region regions sanitaires enfants 
de Huarez, post-phase 2 
de Ia campagne 

31 Senegal- 1996 Dakar City, Pikine area- ... 2 city wards- 80 married women - Contraceptive use - Contraception M. Boutsen, 
Senegal Dakar, zone de Pikine quartiers femmes mariees 1996a 

32 Turkey- 1996 Kahramanmara Province- 860 803 16 districts 384 children- Immunization coverage- Couverture vaccinale S. Sener, 1997a 
Turquie Province de Kahramanmara enfants 

33 Turkey- 1996 Kars Province - 313 339 35 health 385 children - Immunization coverage- Couverture vaccinale S. Sener, 1997a 
Turquie Province de Kars catchment areas - enfants 

35 zones 
couvertes par 

agents de sante 

34 Uganda- 1996 Terego County- 53 056 16 parishes - 944 persons - Trypanosomiasis serosurvey- Enquete serologique C. Pacquet, 
Ouganda Comte de Terego localites personnes sur Ia trypanosomiase 1996a 

,.__, a Unpublished data- Donnees non publiees. 
0 b Tsereteli, Z. & Varsimashvili, Z. EPI coverage survey with add on questions in Georgia. Tbilisi, Ministry of Health and UNICEF Georgia Country Office, 1996. 
<.11 



LQ method to assess whether the incidence of 
neonatal tetanus is below the "elimination thresh
old" of 1 death due to neonatal tetanus per 100 000 
live births. A field test was conducted in Gazipur 
Zila District, Bangladesh in 1994. This district was 
selected because it had high levels of tetanus tox
oid coverage of women (about 80%) and had re
ported no neonatal tetanus cases during the year. 
Some 5 459 households were surveyed to obtain 
information on the survival of 1 000 live births. 
Sixteen neonatal deaths were detected, 7 of which 
were determined to be due to neonatal tetanus. 
Thus, Gazipur Zila District, with a neonatal tetanus 
mortality rate of 7/1 000 live births, had not 
reached neonatal tetanus elimination (G. Stroh, 
unpublished data, 1994). Two surveys conducted 
in 1996 in Indonesia found neonatal tetanus mor
tality rates below the elimination threshold 
(F. Gasse, unpublished data, 1996). 

A survey in Tete Province, Mozambique ex
plored the use of the LQ method to obtain preva
lence of diarrhoeal disease reported by mothers of 
children aged 12-23 months: 8% of children had 
diarrhoea on the day of the survey, 19% had an 
episode in the previous 2 weeks, and every child 
had at least 1 episode in the previous year 
(P. Tabard, unpublished data, 1993). 

LQ sampling is also being used for serosurveys. 
In 1984, a survey in Malawi assessed the response of 
children <5 years of age to a chloroquine treatment 
regimen for prevention of malaria (2). In 1996, a 
trypanosomiasis serosurvey was conducted in 
Uganda (C. Pacquet, personal communication 
1996). Several authors have proposed that the LQ 
method could be readily extended to a sentinel 
serosurveillance system for HIV infection in low
prevalence areas (8, 17); however, no studies are 
reported to date. 

Use of LQ tor health worker supervision. Studies in 
Costa Rica used the LQ method as a supervisory 
tool to assess the quality of health worker perfor
mance related to nutrition programmes (18) and 
injection safety techniques (19). In these studies 
each lot is a health worker and certain aspects of 
the health worker's performance are observed 
multiple times. To examine performance, the 
investigators must define a series of tasks. For 
example, the tasks for injection safety were: identi
fication of children requiring vaccination; prepara
tion of the syringe and a sterile work area; educat
ing mothers on vaccines and their potential side 
effects; delivery of the vaccine and clean-up; and 
maintenance of the cold chain. Health workers 
identified as performing below standard should 
receive training, and subsequent LQstudies can be 
used to monitor improvements in health worker 
performance. 

In Malawi, the LQ method was used to evaluate 
the accuracy of data in health records maintained 
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by community health workers, and thereby identify 
health workers in need offurther supervision (20). 
Poor performance was easy to detect: 9 of 14 health 
workers had failed to acceptably update informa
tion on ORT, whereas only one health worker had 
failed to properly update immunization data. 

Use of LQ tor nutrition programmes. In 1995 guide
lines were released on use of the LQ method to 
monitor salt iodization programmes (10); studies 
should be forthcoming over the next few years. 
The LQ method has been proposed to assess vita
min A deficiency; however, no surveys are yet re
ported. 

Costs 
The LQ method remains relatively inexpensive 
and provides data much more rapidly than stan
dard surveys: many LQ surveys can be completed 
and analyzed in a few weeks. Information from 
9 LQ surveys indicated that 30 to 150 person-days 
of field work were needed per survey (Table 2). 

The LQ method provides better precision and 
more detailed information than a standard 30-clus
ter survey (12), but at the cost of randomly select
ing the individuals in the survey. Two surveys 
directly compared the two methods (Table 2). In 
Maputo, Mozambique, the per lot cost of an LQ 
survey (US$ 5 400) was higher than for 30-cluster 
survey (US$ 2 600-3 000) (21). The manpower re
quired for the Maputo LQ survey was 144 person
days, as compared to 60 person-days for the 30-
cluster survey. However, each lot could be judged 
as passing or failing, and the precision achieved by 
the LQ method (confidence interval,± 2-3%) was 
greater than that of the 30-cluster method ( confi
dence interval, ± 5-8%). In Saharanpur District, 
India, an LQ survey cost 18 850 Rupees, compared 
with 12 050 Rupees for a 30-cluster survey in the 
same area (13). As with the Maputo survey, the 
increased costs for the Saharan pur LQ survey were 
associated with increased precision in the coverage 
estimate and information about each lot. 

Discussion 
A decade ago, statistiCians and epidemiologists 
foresaw that the LQ method could be suitable for 
assessing a variety of primary health care services. 
Since 1984, 34 LQ surveys have been carried out; 
59% of these were conducted in 1992-1996, indi
cating increasing use of this method. 

A majority of LQ surveys have been used to 
measure immunization coverage. This is because 
the LQ method overcomes several limitations of 
the 30-cluster method promoted by the WHO Ex
panded Programme on Immunization (EPI)g (12). 

g The EPI coverage survey: Training Jar mid-level managers. 
(Document WHO/EPI.MLM 91.10). 
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Table 2 
Person-days of work required for selected lot quality surveys 

Tableau 2 
Journees-personnes de travail requises pour Ia realisation de certaines enquetes sur Ia qualite des lots 

Country- Pays Urban/Rural- Year-Annee Lot quality survey- 30-cluster survey- Reference-
Zone urbaine/ Enquete sur le controle Enquete dans 30 grappes Reference 

Zone rurale de qualite des lots 

Person/days Sample size- Person/days Sample size-
of field work- Taille de of field work- Taille de 

Journees/ l'echantillon Journees/ l'echantillon 
personnes personnes 
de travail de travail 

sur le terrain sur le terrain 

Democratic Republic Urban- 1988 
of the Congo - Zone urbaine 
Republique democratique 
du Congo 

India (Aiwar)- lnde Rural- 1992 
Zone rurale 

Indonesia- Indonesia Rural- 1996 
Zone rurale 

Mozambique Urban- 1992 
Zone urbainee 

Bangladesh Urban- 1992 
Zone urbaine 

Indonesia- Indonesia Urban/Rural - 1996 
Zone urbaine/ 
Zone rurale 

Indonesia- Indonesia Rural- 1987 
Zone rurale 

Indonesia- Indonesia Urban- 1987 
Zone u~baine 

Peru- Perou Urbah- 1984 
Zone urbaine 

a Unpublished data- Donnees non publiees. 

For a given level of precision, an LQ immunization 
coverage survey requires about half the size of an 
EPI 30-cluster coverage survey. This is because of 
the design effect, which is assumed to be 2 for an 
EPI cluster sample, but is no more than 1 for a 
stratified random sample. One of the most attrac
tive features of the LQ technique is that it provides 
a qualitative result ("pass" or "fail") for each lot, 
whereas a 30-cluster survey does not allow data to 
be interpreted from individual clusters. Thus, the 
LQ survey allows the manager to identifY poorly 
performing pockets and to direct supervision to 
areas most in need. The surveys we reviewed pro
vide information about performance at the level of 
individual health centre catchment areas, single 
villages, or even for individual health workers. 
Moreover, the LQ method can interpret data as 
soon as it is collected from a lot, e.g., data do not 
have to be collected from all lots before action can 
be taken. The fact that LQ assessments can be set 
up to provide information useful at the community 
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423 (28) 

311 90 212 (13) 

1000 F. Gasse, 1996a 

234 60 212 (21) 

406 (22) 
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209 (3) 

209 (3) 

108 (14) 

level is particularly important in an era of increas
ing decentralization. It is also important for pro
grammes with high performance, such as many 
immunization programmes (immunization cover
age is 80% or higher in many countries), where 
attention needs to be focused on identifying 
pockets where the programme is not working well. 

The major drawback of the LQ method is the 
requirement of visiting every lot. Depending on 
the number of lots, this could be somewhat more 
costly and time-consuming than a traditional 
30-cluster coverage survey. If it is already known 
that there is very little variation in coverage among 
lots, or if a manager requires no other information 
than a rough estimate of the coverage levels 
achieved over the study area as a whole, a tradi
tional 30-cluster survey may be more appropriate 
than an LQ survey. However, if more detailed in
formation on coverage at the community level is 
required, then the LQ method offers a practical 
alternative to the 30-cluster survey. When choosing 
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the most appropriate method, the investigators 
must balance the extra cost of carrying out an LQ 
survey with the additional information the LQ sur
vey will yield. 

The LQ method has been used to examine a 
number of other health care parameters, ranging 
from ORT use to growth monitoring, antenatal 
care, health worker performance, and disease sur
veillance. The above studies are promising and 
further health assessments based on the LQ 
method would be useful. 
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Summary 

Since the mid-1980s, there has been growing interest in 
adapting the lot quality (LQ) technique to monitor the 
quality of health care services, especially in developing 
countries. This global review has identified a total of 
34 LQ surveys conducted from 1984 to1996 in Africa, 
the Americas, Europe, South-East Asia, and the Western 
Pacific. Health care parameters assessed in the surveys 
varied and some surveys assessed more than 1 health 
parameter: 24 surveys assessed immunization cover
age, 9 examined women's health issues such as family 
planning and antenatal care, 5 assessed use of oral 
rehydration therapy, 5 estimated disease incidence, 
and 3 others evaluated health worker performance. 
These studies indicate that LQ is a practical, relatively 
low-cost field method which is increasingly being ap
plied in health programmes. 

Resume 

Etude mondiale des applications de Ia 
technique du controle de Ia qualite des lots 
pour /'evaluation des services de sante 
et Ia surveillance de Ia maladie 

Depuis le milieu des annees 80, on s'interesse de plus 
en plus a !'adaptation de Ia technique de controle de Ia 
qualite des lots pour Ia surveillance de Ia qualite des 
services de sante, notamment dans les pays en deve
loppement. Cette etude mondiale a repertorie au total 
34 enquetes sur le controle de Ia qualite des lots effec
tuees de 1984 a 1996 en Afrique, dans les Ameriques, 
en Europe, en Asie du Sud-Est et dans le Pacifique 
occidental. Les parametres relatifs aux soins de sante 
evalues dans les enquetes n'etaient pas les memes et 
certaines enquetes ont evalue plusieurs parametres: 
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24 enquetes ont porte sur Ia couverture vaccinale, 9 sur 
des problemes de sante des femmes, telles que Ia 
planification familiale et les soins prenatals, 5 enquetes 
sur !'utilisation de Ia therapie par rehydratation orale, 
5 sur !'incidence de Ia maladie et trois autres sur Ia 
qualite du travail des agents de sante. Ces etudes 
montrent que le controle de Ia qualite des lots est une 
methode de terrain pratique et d'un coOt relativement 
bas de plus en plus utilisee dans les programmes de 
sante. 
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