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Abstract Evidence-based reviews of published literature can be subject to several biases. Grey literature, however, can be of poor
quality and expensive to access. Effective search strategies also vary by topic and are rarely known in advance. This paper complements
a systematic review of the published literature on the costs and effects of expanding immunization services in developing countries.
The quality of data on the effectiveness and cost-effectiveness of strategies to increase immunization coverage is shown to be
similar across literatures, but the quality of information on costing is much lower in the grey literature. After excluding poorer quality
studies from this review we found the quantity of available evidence almost doubled, particularly for more complex health-system
interventions and cost or cost-effectiveness analyses. Interventions in the grey literature are more up to date and cover a different
geographical spread. Consequently the conclusions of the published and grey literatures differ, although the number of papers is
still too low to account for differences across types of interventions. We recommend that in future researchers consider using non-
English keywords in their searches.
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Introduction

Immunization against the six diseases included in the tradi-
tional Expanded Programme on Immunization (EPI) schedule
(poliomyelitis, diphtheria, pertussis, tetanus, measles and tuber-
culosis) is one of the most cost-effective ways to improve child
health (7). However many countries have not achieved the
expected coverage levels (2), and even those reaching 80%
experience much variation between districts. For example, in
India in 1 992-93, 71.0% of the richest children were pro-
tected from measles whereas only 22.8% of the poorest 20% of
children received such protection (3, 4). Therefore, arguments
to increase efficiency and equity can drive policy on increasing
coverage rates.

A recent review of published literature (5) suggested that
the most effective strategies to increase coverage were commu-
nity health workers and door-to-door canvassing, and the least
costly were peer training and door-to-door canvassing. However,
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the conclusion was drawn cautiously because there was little
evidence (60 papers); the quality of evidence was poor (only 29
interventions once the lowest quality papers were excluded); the
literature was old (24/29 interventions were evaluated in the
1980s); and all interventions had not been evaluated. There-
fore, the authors recommended searching the grey literature
to increase the evidence base.

Grey literature has been defined as “a range of published
and unpublished material which is not normally identifiable
through conventional methods of bibliographic control” (6).
Searching the grey literature can broaden the evidence base,
overcome publication bias (7, 8), and highlight ongoing re-
search. However, searches of grey literature are labour inten-
sive, and efficient strategies vary by topic (9, 10). Because this
literature may not be peer reviewed there is also debate over
its potential value.

This paper outlines the methods used to search, select
and review grey literature on the cost, effectiveness and cost-
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effectiveness of strategies to improve immunization coverage.
The results document both the quality of the literature and
the substantive evidence found. The discussion compares the
quality, quantity and nature of evidence in the grey literature
and the published literature and reflects on the most effective
approaches to searching the grey literature on this topic.

Methods

Search strategy

The search strategy focused on literature up to May 2003 and

included:

¢ hand searches in institutional documentation centres within
WHO, Geneva; UNICEE, New York; the Pan American
Health Organization (PAHO), Washington, DC; and the
US Agency for International Development (USAID) Experi-
ence Clearinghouse, Washington, DC;

* interviews with 28 international experts (from The World
Bank, UNICEE Basic Support for Institutionalizing Child
Survival, stage IT [BASICS I1], the US National Institutes of
Health, PAHO, WHO country offices and EPI programme
managers) who helped identify documents and work in
progress;

* areview of databases using the mix of free text and MESH
terms employed by Pegurri et al. (5). The databases reviewed
were the System for Information on Grey Literature in Eu-
rope (SIGLE), Eldis, Health Technology Assessment (HTA)
at the Centre for Review and Dissemination at the Uni-
versity of York, Popline, CAB abstracts and regional WHO
databases;

e a three-way search of the Internet including free text
searches in Google using the same keywords and “similar
pages”; a search of conference proceedings, such as the
American Public Health Association and the CHANGE
Project; a search of web pages of international organizations,
bilateral agencies, nongovernmental organizations (NGOs),
consultancy firms and universities involved in the delivery,
funding or evaluation of immunization services (such as the
Global Alliance for Vaccines and Immunization, the UK
Department for International Development, BASICS 11, the
Program for Appropriate Technology in Health (PATH),
Tearfund and the Johns Hopkins School of Public Health).

Selection methods

The selection criteria mirrored those of Pegurri et al. (5, 11)
(Appendix A, web version only, available at: htep://www.who.
int/bulletin) with one difference: because the grey literature
arose in a wide variety of non-standard formats (e.g. country
evaluations, PowerPoint presentations), the criteria that had
been used to exclude letters and other materials were relaxed.
In some cases, different sources of information were eligible
for inclusion when combined together.

Nearly 2000 titles were identified, and this led to a review
0f 238 abstracts. Of these, 88 documents appeared eligible for
review using the inclusion criteria, although a more detailed
check (1-page review) reduced the eligible documents to 34.
Table 1 outlines the findings from the different search and selec-
tion strategies. Of those documents selected for inclusion in our
review, 22 originated from interviews with experts and searches
of libraries and document centres in the United States; eight
came from searches of electronic sources; one came from WHO;
and three from other sources.
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Review methods

The 34 papers selected are listed in Appendix B. Each docu-
ment was reviewed using Pegurri et al.’s data extraction form
(available on request from the corresponding author). This form
included questions about background information, descriptive
data on the intervention or alternatives to it and the context,
methods of evaluation used, results and generalizability. The
extracted information also formed the basis for the quality
assessment and scoring of the study’s internal and external
validity, using the same criteria as Pegurri et al. (5).

Findings

The 34 documents selected for inclusion represent 26 different
interventions. Of these studies, 24 presented data on effective-
ness; 15 presented data on cost; and 5 presented data on cost-
effectiveness. All 24 effectiveness studies adopted an ecological
design using a single time series (7 = 13), multiple time series
(n = 10) or a multi-group design in one time period (z = 1).

Two cost analyses did not present effectiveness data and
were thus “new” studies, increasing the total number of new
studies to 26. Thirteen effectiveness studies also included cost
data; of these, three included cost-effectiveness data. Of the
remaining two cost-effectiveness studies, one study’s effective-
ness data was rejected although its cost data were accepted, and
another had only its cost and cost-effectiveness data reviewed
here because the effectiveness had already been reviewed by
Pegurri et al. (5).

Of the interventions, 11 evaluated effectiveness only; 10
evaluated costs and effectiveness separately; 3 studied effective-
ness, costs and cost-effectiveness; and 2 assessed costs and cost-
effectiveness.

Evaluation of the quality of evidence

Studies about effectiveness and costs had more limitations
when compared with cost-effectiveness analyses (Table 2, web
version only, available at: http://www.who.int/bulletin). Follow-
ing a review of the quality of studies, we found that of the 24
effectiveness analyses, 15 had fewer than 4 limitations; of the 15
cost analyses, 6 had fewer than 8 limitations; and of the 5 cost-
effectiveness analyses, 3 were taken forward to be considered.
Altogether, 24 interventions are considered in this paper.

Background and description of interventions

Most interventions were evaluated in Africa (7 = 11, 9 of which
were evaluated in west Africa); the second most common geo-
graphical area was Central and South America (7 = 7) followed
by the Middle East (# = 3), south-cast Asia (7 = 2) and the
Pacific (7 = 1). Most interventions (15/24) were evaluated as a
national approach; all cost analyses fell into this category. Only
effectiveness analyses focused on a subnational level. Evalua-
tions took place during the 1980s (7 = 10) and 1990s (7 = 10)
and 11 had taken place since 2000. Three documents were
undated.

Most interventions targeted demand and supply, and
this was true for all evaluations of costing (Table 3, web ver-
sion only, available at: htep://www.who.int/bulletin). Supply
interventions focused on endowing providers with increased
responsibility and accountability by changing payments to per-
formance-based systems and contracting with NGOs at vary-
ing levels of responsibility to provide services to a designated
health-care population. Demand-side approaches were aimed at
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Table 1. Results of search of the grey literature

No. of papers selected

Source Total no. papers Review abstract Review 1-page Papers meeting
identified outline criteria
No. unpublished articles retrieved 68 68 20 0
from stage 1 search
LILACS® 33 12 = 0
IMEMR® 1 1 - 0
IMSEAR® 0 = = 0
AlM° 1 - - 0
SIGLE® 47 4 1 1
HTA' 70 7 - 0
ODIS (IDS database)* 124 9 1 1
Web page search using Google 80 69 16 16
WHO hand search 1500 20 13 13
Papers collected during trip to 48 48 30 30
United States (through documentation
centre review and interviews)
Others 7 - 7 7
Total 1979 238 88 68

? LILACS is a database of articles in the health sciences from Latin America and the Caribbean.

® IMEMR = Index Medicus for WHO Eastern Mediterranean Region.
¢ IMSEAR = Index Medicus for WHO South-East Asia Region.

¢ AIM = African Index Medicus.

¢ SIGLE = System for Information on Grey Literature in Europe.

f HTA = Health Technology Assessment, Centre for Review and Dissemination, University of York, England.
9 ELDIS/IDS = Development database from the Institute of Development Studies, University of Sussex, England.

educating communities and health workers, improving aware-
ness of missed opportunities, and reducing the opportunity
costs to families (shortening waiting times).

Interventions that addressed both supply and demand
fell into two broad categories: mass campaigns and overall
system activities. Mass campaigns were generally organized
from a central level, relying on recent census data to determine
population numbers and “divide” the country or region into
areas for individual vaccinators or teams. This was followed by
recruitment, training and mobilization of a vaccination force
along with mobilization of vaccination supplies. Distribution
often involved other ministries, the armed forces and the pri-
vate sector. To encourage people to attend vaccination days,
communication strategies were launched using the press, radio
and television.

The reorganization of systems in different evaluations
often shared similar characteristics, e.g. improvement of logis-
tical and/or technological systems and the enhancement of
training in conjunction with improving vaccination distribu-
tion. Changes were creative, with some focus on problem solving
and participative decision-making. They included overhauls
of political and administrative boundaries and adoption of a
myriad of district-specific strategies.

Costs, effects and cost-effectiveness of strategies
Fig. 1 shows that most interventions increased the coverage
of fully vaccinated children (FVC). From an average baseline
coverage of 44% (standard deviation (SD) = 21, range = 17-84)
the average percentage point increase was 20 (SD = 19, range
from -8 to +55). Coverage fell following two interventions:
by 0.2 percentage points in the Philippines after introduction
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of the Integrated Supervisory Checklist and by 7.5 percentage
points in Guatemala after introduction of the National Plan of
Action. The interventions with the highest impact on full cover-
age (>30 percentage point increase from baseline) were health
education campaigns, changes in provider or payer model, and
mass campaigns.

Table 4 shows the average cost of the interventions. We
found only one direct comparison of average costs per fully vac-
cinated child between a mass campaign and routine programme
(Cameroon); the cost per dose delivered per fully vaccinated
child during the mass campaign was 4-9 times higher than the
cost through routine services (dependent on financial/oppor-
tunity costing).

Table 5 shows that the relative weight of cost inputs
varied among interventions. Personnel were usually the most
expensive line item; their cost varied between 2-53%. Transport
costs account for a larger share in mass campaigns when com-
pared with strategies that reorganize health systems (4-18%
in mass campaigns and 1% in reorganizations), although the
proportion of costs for transport in mass campaigns varied
by country. While the proportion of costs for vaccines differs
dramatically (5-58%), much variation appears to relate to dif-
ferences in financial or opportunity costing. Thus differences
in donations and the country where the vaccine is produced
significantly affected costs and resource profiles. The propor-
tion of costs attributed to buildings, possibly a more perma-
nent need in an overall reorganization of the health system,
was significantly higher in Benin and Guinea than in countries
adopting mass campaigns.

All interventions reported positive cost—effectiveness
ratios with a range of expected costs, mostly based on best-
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Fig. 1. Changes in the proportion of fully-vaccinated children
(FVC) after the interventions discussed in the grey literature?
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@ Three doses of diphtheria—tetanus—pertussis vaccine were used as a proxy when
data on FVC were unavailable. In the study on the accelerated immunization
campaign the age group (children aged 2—11 months) was used to provide
baseline data and change in FVC. In the study on the extension of the trainer-
of-trainer programme only results from the survey method of WHO cluster-based
samplin? were used. Results in the study on mass media and follow-up were
derived from intervention C, defined by the authors as the most effective
intervention.

NVD = national vaccination days.

CPES = polio eradication strategy.
WHO 04.128

case and worst-case scenarios. Judging from the range of total
costs among studies (US$ 5 million to US$ 3900 million) the
size of the programmes appears to differ substantially. Most
estimates of average incremental cost fall below US$ 50.00 per
additional fully vaccinated child. However, it should be noted
that indicators of effectiveness differ, e.g. the study from the
Dominican Republic presented the number of doses distributed
whereas the Indonesian intervention estimated US$ 1400.00
per death averted (to facilitate comparison with other health
programmes).

Generalizability of results

The descriptions of context were judged to be partial in 70% of
cases and inadequate in 18%. Consideration of external validity
was inadequate in 24% of cases and partial in 35% because
few compared their results with other findings or conducted
a sensitivity analysis. While 70% of the studies reported rea-
sons for low baseline coverage rates, more than half failed to
give any background information on current EPI operations,
such as implementation year or EPI delivery strategies prior
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to the intervention. This, in combination with the paucity of
information on the functioning of the health system (which
was supplied by only six studies), renders it difficult to assess
what demands the interventions placed on existing systems or
whether the interventions can be replicated. Finally, 11 studies
provided no information on the prevalence or incidence of the
disease evaluated and even fewer provided information on the
burden of disease avoided.

Discussion

Comparing the quality of the grey literature and
published literature

One of the concerns with the grey literature is that it is not
subject to peer review and may therefore be of lower quality
and have unreliable findings. To counter this potential difh-
culty, we used the same criteria as Pegurri et al. (5) in selecting
published literature. While 63% of papers on effectiveness
from the grey literature met the criteria for full review for this
study, only 57% from the published literature met the criteria.
In contrast, 40% of papers from the grey literature with cost
data met the criteria compared with 80% from the published
literature. Clearly, cost data is significantly less robust in the
grey literature.

The grey literature tended to be better at specifying the
time frame for analysis; defining study populations; being more
transparent in sources of cost data; identifying alternative inter-
ventions for comparison; and considering sustainability, possibly
because analyses were more often financial than economic. The
published literature tended to be better at covering categories
of costs more comprehensively, undertaking economic cost-
ing rather than financial costing, providing more transparent
explanations of the valuation approaches, conducting sensitivity
analyses, and clarifying the study sample. The designated end-
audience may provide some justification for the differences:
some grey literature appeared as brochures designed to market
immunization programmes.

Comparing the focus and findings

Searching the grey literature almost doubled the amount of
evidence available by adding 24 interventions to the original 29
(5). The nature and balance of evidence also changed, with pro-
portionally more papers being cost analyses or cost-effectiveness
analyses and a higher proportion focusing on west Africa and
the Middle East. The evidence in the grey literature was more
recent and tended to focus on national rather than subnational
levels. This reflects the production of several national plans and
reviews of country programmes, which formed an important
body of grey literature. The grey literature reflected more of
a focus on operational research and finance rather than the
broader issues of economics and policy-making examined in
the published literature.

The results from the grey and published literature were
combined and compared in a number of ways. Paired-sample
t tests using data from the combined sample showed that there
was a statistically significant improvement in coverage of FVC
from baseline to post-intervention (¢=2.78, P=0.08) and a sta-
tistically significant negative relationship between the percent-
age point change in coverage and final coverage levels (r=—12.8,
P < 0.001). However, there were no statistically significant
differences between published and grey literature in terms of
baseline or final coverage levels or changes in coverage.

Bulletin of the World Health Organization | September 2004, 82 (9)



Katherine Batt et al.

Special Theme — Economics of Immunization

Review of the grey literature on increasing immunization coverage

Table 4. Average costs of supply and demand interventions

Mass campaigns

Country
Cost/dose delivered

Turkey
US$ 1.08

Cost/fully vaccinated child NA®

3 doses of DTP®: 17%
FVC: 37% (aged 2—11 months)

Baseline coverage

Time of intervention 1985
Routine programmes

Country Turkey
Cost/dose delivered NA

Cost/fully vaccinated child NA

Baseline coverage 3 doses DTP: 17%
FVC: 37% (aged 2—11 months)

Time of intervention 1985

Senegal

US$ 1.24 (does not include doses
administered to older children)

US$ 19.33 (best) to
US$ 27.38 (worst)

BCG": 33.4%
3 doses DTP: 7.6%
FVC: 17%

October 1986-April 1987

Senegal
NA
NA

BCG: 33.4%
3 doses DTP: 7.6%
FVC: 17%

October 1986-April 1987

Cameroon

US$ 0.91 (costs)
US$ 0.40 (expenditures)

US$ 18.93 (costs)
US$ 8.33 (expenditures)

Unclear

November 1986—January 1987

Cameroon
Us$ 0.11

Us$ 2.19

Unclear

November 1986—January 1987

° NA = not available.

® DTP = diphtheria—tetanus—pertussis vaccine.
¢ FVC = fully vaccinated children.

¢ BCG = bacille Calmette—Guérin.

Fig. 2 shows that from baseline coverage of 39%, the
interventions reviewed have provided a 0.62 percentage point
rise in coverage of FVC per percentage point of baseline cover-
age. However, two cautionary points must be considered. First,
there is more variability in values around the 15-40% levels for
baseline coverage, suggesting this interpretation is less reliable
at lower levels of baseline coverage. Second, the interpretation
treats each observation equally whereas the data points reflect
a wide range in sample size. It would be possible for future
analysts to account for sample size in a meta-analysis however
many studies did not provide this data.

Evaluations that passed our quality review covered a dif-
ferent mix of interventions. The grey literature had fewer
supply-side interventions (8% versus 41%) and demand-side
interventions (13% versus 24%) but a larger proportion evalu-
ated interventions targeted at both demand-side and supply-side
factors (79% versus 34%). This complexity might be related to
difficulties in attributing change in coverage to a system-wide
intervention and may explain why fewer of these papers have
been published. Alternatively, it may reflect a lag in publish-
ing results (12).

We ran a series of analyses to discover whether the addi-
tion of the grey literature to the published literature changed
conclusions about the relative effectiveness of interventions that
focused on demand, supply or supply-led plus demand-led
interventions. In the combined sample of literature, the mean
baseline coverage of FVC was 36% for demand-led interven-
tions, 40% for supply-led, and 38% for supply-led plus demand-
led interventions. Following the intervention, coverage was 64%
for demand-led interventions, 70% for supply-led, and 57%
for supply-led plus demand-led interventions. 7 tests (assuming
unequal variances) showed no statistically significant differences
between these broad categories of intervention at baseline or
in terms of percentage increase in coverage.
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Tentative suggestions (based on the three interventions
with the largest increases in coverage of FVC) about the types
of interventions shown to be more effective or less costly were
different in the grey literature and the published literature.
While the published literature suggested community health
workers and door-to-door campaigns would be effective, the
grey literature suggested campaigns to educate health workers
or mass campaigns as well as alternative models for providers
or payers would be effective.

A major gap in both literatures is the lack of head-to-
head comparisons of the cost of alternative interventions used
to increase coverage, e.g. comparisons of health education cam-
paigns with mass vaccination campaigns. Better quality evalu-
ations of introducing performance-based pay and alternative
service delivery agreements between ministries of health and
NGOs are also needed, as is more consideration of the generaliz-

ability of findings.

Reflections on the search process for the grey
literature

Most of the 68 documents reviewed initially were found after
interviewing experts and searching institutional document
stores. Further documents may be available within country
offices, and future searches could access such evidence given suf-
ficient resources. Internet searches that used the Google search
engine also produced several documents. However, the search
of databases of grey literature was almost entirely unproduc-
tive. The relationship between the quality of papers and the
original source served to emphasize the importance of meeting
experts, hand searching document stores in key organizations
and using the Internet. Given the cost of visiting libraries in
other countries, organizations could dramartically increase the
size and nature of evidence available by placing more evalua-
tion documents on the Internet.
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Table 5. Relative weight of cost inputs of interventions

Demand and supply interventions

Campaigns Overall reorganization
of systems
Budget items Dominican Republic Turkey Senegal Cameroon Benin Guinea
Personnel 47 41 18 2 53 44
Vaccines 10 5 35 58 7 "
Transport 4 4 18 13 1 1
Supplies NS® NS 8 9 15 19
General operations 28 NS 4 NS 5 4
Cold chain 3 NS NS 1 4 5
Training or supervision 2 NS NS 5 NS NS
Promotion activities NS 27 10 1 4 5
Buildings 1 NS 1 NS 1 il
Vehicles NS 4 NS NS NS
Equipment 3 NS 2 1 NS NS
Social costs 2 NS NS NS NS NS
Capital costs NS 23 NS NS NS NS

2 NS = not specified.

Advances in technology and changes in publishing seem
to have improved access and simplified the process of locating
grey literature. However, the explosion of documents available
for review (13) does not appear to have improved cataloguing.
We spent much time judging the appropriateness of references
because, for example, the absence of abstracts meant that more
papers were reviewed than was necessary when compared with
the published literature.

Potential problems with our approach

We are aware that the literature we reviewed largely derives
from internationally focused organizations and covers little work
funded by national governments. This was a function of our
search strategy combined with the necessity of searching within
a restricted budget. Nationally-funded work is likely to be best
searched for within countries, and future project evaluations
should include such material. The dearth of materials and the
desire for evidence meant that papers arriving late for the review
of published literature by Pegurri et al. (5) were included in this
review because they had valuable information. Therefore, not
all the materials gathered are strictly grey literature.

The grey literature selected included a few papers from
francophone Africa (7 = 3) and a few on Latin American coun-
tries in Spanish (7 = 3); a further two papers in French and
five in Spanish were also considered. This lack of non-English
language papers occurred despite our previous search of WHO
regional databases including LILACS (a database of articles
in the health sciences from Latin America and the Caribbean),
African Index Medicus (AIM), Index Medicus for WHO South-
East Asia Region (IMSEAR) and Index Medicus for WHO East-
ern Mediterranean Region (IMEMR) and may reflect the fact
that we interviewed people whose first language was not always
English. The preponderance of English-language documents
in our analysis is most likely to have been caused by the fact that
our searching was limited to English keywords owing to resource
limitations and being a group of researchers who work largely in
English. Had we chosen Spanish, French or Portuguese terms
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Fig. 2. Coverage of fully vaccinated children (FVC) before and
after interventions (combining results from the grey literature
and published literature)
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in addition to the English terms, we may have been able to draw
on a wider range of papers. Future researchers are encouraged
to find out what impact limiting a search to English language
keywords might have had. In searching the grey literature it
is particularly important to consider that relevant operational
research will be fed into national policy in local languages and
that English is the official language of business in only a minor-
ity of countries.

Finally, we accept that interpretational discrepancies may
have occurred in comparing the grey and published literature
even though one of the authors was involved in both reviews.

Conclusion

This review of the grey literature on immunization provided
new insights into the performance of interventions designed
to increase coverage of routine immunizations. The evidence
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from the grey literature was more up to date, reflected more
complex interventions aimed at health systems and better rep-
resented west Africa and the Middle East. Although the quality
of the evidence on effectiveness and cost-effectiveness data was
largely comparable with that in the published literature, data
on cost tended to be more unreliable. Decisions about which
coverage strategies to use would be helped considerably by an
increase in the quantity and quality of costing data alongside
evaluations of effectiveness. It is also important for researchers
to consider the external validity of their research results and
present disaggregated data to facilitate more appropriate trans-
fer of knowledge across settings. Wl
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Résumé

Colts, effets et rapport colt-efficacité des stratégies destinées a augmenter la couverture des vaccinations
de routine dans les pays a faible revenu et a revenu intermédiaire : revue systématique de la littérature grise

Les revues portant sur les articles publiés peuvent étre sujettes a
plusieurs biais. En revanche, la littérature grise peut étre de qualité
médiocre et d'accés coliteux. Les stratégies de recherche efficaces
différent aussi selon le sujet et sont rarement connues a l'avance.
Le présent article compléte une revue systématique des articles
publiés sur les colts et les effets d'une extension des services
de vaccination dans les pays en développement. La qualité des
données sur I'efficacité et le rapport colt-efficacité des stratégies
destinées a augmenter la couverture vaccinale est similaire qu'il
s'agisse d'articles publiés ou non, mais la qualité de I'information
sur les colits est nettement plus faible dans les articles non publiés.

Apres exclusion des études de qualité médiocre, nous avons trouvé
que la quantité de données disponibles avait pratiquement doublé,
notamment en ce qui concerne les interventions complexes sur les
systemes de santé et les analyses de co(it ou de colt-efficacité. Les
interventions décrites dans la littérature grise sont plus récentes et
ont une couverture géographique différente par rapport aux études
publiées. Par conséquent, les conclusions des deux types d‘articles
différent, bien que leur nombre soit encore trop faible pour rendre
compte des différences entre les divers types d'interventions. Nous
recommandons aux chercheurs de penser a inclure des mots-clés
non anglais dans leurs futures recherches documentaires.

Resumen

Costos, efectos y costoeficacia de las estrategias de aumento de la cobertura de la inmunizacién
sistematica en los paises de ingresos bajos y medianos: examen sistematico de la literatura gris

En las revisiones basadas en la evidencia de la literatura publicada
pueden influir sesgos de diverso tipo. La literatura gris, por otro
lado, puede ser de calidad deficiente y dificil acceso. Ademas, la
eficacia de las estrategias de busqueda depende del tema y es
dificilmente previsible. Este articulo complementa una revision
sistematica de la literatura publicada sobre los costos y los
efectos de ampliar los servicios de inmunizacion en los paises en
desarrollo. Se muestra que la calidad de los datos sobre la eficacia
y la costoeficacia de las estrategias de aumento de la cobertura
vacunal es similar en los dos tipos de literatura, pero la calidad
de la informacién sobre el calculo de costos es mucho menor en

la literatura gris. Tras excluir de esta revision los estudios de peor
calidad, la evidencia disponible casi se duplicé, en particular para
las intervenciones de sistemas de salud o los analisis de costos
0 costoeficacia mas complejos. Las intervenciones halladas en
la literatura gris estdan mas actualizadas y tienen una cobertura
geografica distinta. En consecuencia, las conclusiones de los
articulos publicados y de la literatura gris difieren, pero el nimero
de articulos es todavia demasiado bajo para poder fundamentar las
diferencias entre los distintos tipos de intervencidn. Recomendamos
que en el futuro los investigadores consideren la posibilidad de
usar en sus busquedas palabras clave no inglesas.
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Appendix A

Inclusion criteria for studies from the grey literature

To be included, reports from the grey literature had to:
* have primary data that evaluated the effectiveness, cost or cost-effectiveness of strategies to improve the coverage of the existing immunization
services among children aged less than 5 years in developing countries;

e measure effectiveness by calculating the percentage increase in coverage of at least one of the following vaccines: bacille Calmette—Guérin,
DTP, oral polio virus vaccine or measles vaccine. Studies giving either the probability of a child being vaccinated or dropout rates were also
included;

* have involved at least two observations in time or one observation over two different population groups if they were effectiveness studies;

* have analysed explicitly both the costs and effectiveness of at least two alternatives (one of which could be the existing programme) in order
to qualify as a full economic evaluation;

* have reported what the intervention was.
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Table 2. No. of studies with limitations in quality by type of information

Type of information No. of studies No. of studies in No. of studies No. of studies
used to assess quality considered adequate which limitation is  considered inadequate  for which it is
(limitation not present) partially present (limitation is present) unknown
Effectiveness
Time frame (follow-up) 1 1 12 0
Definition of study populations 20 0 4 0
Representativeness of study sample 13 0 2 9
Bias (measurement) 7 1 5 1
Bias (selection) 18 0 1 5
Confounding 2 0 13 9
Latent period 24 0 0 0
Precision of the results 4 0 20 0
Costing
Comprehensiveness 5 2 2 6
Transparency of results 4 2 9 0
Transparency of cost valuation 5 3 7 0
Cost categorization 7 0 1 7
Cost valuation 5 2 0 8
Discounting (capital items) 2 1 1 1
Time frame (follow-up) 5 3 3 4
Representativeness of study 7 0 1 7
sample to all delivery centres
Sources of data 5 0 6
Sensitivity analysis 0 13 0
Affordability/sustainability 3 9 3 0
Cost-effectiveness
Identification of alternatives 3 2 0 0
Cost—effectiveness ratios 4 0 1 0
Discounting 4 0 1 0
Table 3. Classification of interventions by number of studies
Type of intervention
Interventions to improve supply Interventions to increase demand Interventions targeting both
of immunization services for immunization supply and demand
Effectiveness (n = 2) Effectiveness (n = 3) Effectiveness (n = 10)
Monitoring/supervision (n = 1) Increasing awareness (n = 2) Mass campaigns (n = 4)
Changes in models of provider Shortening waiting time and missed Overall reorganization of
or payer (n=1) opportunities (n= 1) immunization system (n = 6)
Cost(n=0) Cost (n=0) Cost(n=06)

Mass campaigns (n = 4)
Overall reorganization of
immunization system (n = 2)

Cost-effectiveness (n = 0) Cost-effectiveness (n = 0) Cost-effectiveness (n = 3)

Mass campaigns (n = 2)
Overall reorganization of
immunization system (n= 1)
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