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An evaluation of a global vitamin and mineral nutrition 
surveillance system 

SUMMARY. Evaluation at all levels is a fundamen-
tal function at World Health Organization (WHO).
Evaluation of public health surveillance systems is
essential to ensure that problems of public health im-
portance are monitored efficiently and effectively.
The WHO's Vitamin and Mineral Nutrition Informa-
tion System (VMNIS) was evaluated from the pers-
pective of public health surveillance and informatics.
Steps included: engaging the stakeholders of the eva-
luation; describing the surveillance system; focusing
the evaluation design; gathering credible evidence
regarding system performance; justifying and stating
conclusions and recommendations, and sharing les-
sons learned from the evaluation. Following this as-
sessment, WHO has begun major efforts to upgrade
and expand the VMNIS and now the database is
more flexible and efficient. The database evaluation
summarized in this paper provides a good example
of how public health evaluation frameworks can lead
to improved surveillance and enhanced information
systems, thus making progress toward the ultimate
goal of improving public health. 
Key words: Vitamins and minerals, nutritional sta-
tus, surveillance system, public health.

RESUMEN. Evaluación de un sistema global de vigilancia nu-
tricional sobre vitaminas y minerales. La evaluación en todos
los niveles es una función fundamental en la Organización Mundial
de la Salud (OMS). La evaluación de los sistemas de vigilancia epi-
demiológica es esencial para asegurar que los problemas de impor-
tancia para la salud pública sean monitorizados de manera eficiente
y efectiva. El Sistema de Información Nutricional sobre Vitaminas
y Minerales (VMNIS, por sus siglas en inglés) se evaluó desde la
perspectiva de sistema de vigilancia e informática en salud pública.
Los pasos incluyeron: el involucramiento de las partes interesadas
en la evaluación, la descripción del sistema de vigilancia, el enfo-
que del diseño para la evaluación, la recopilación de pruebas fiables
sobre el rendimiento del sistema, la justificación y desarrollo de
conclusiones y recomendaciones, y la diseminación de las lecciones
aprendidas de la evaluación. Después de este proceso, la OMS ini-
ció importantes esfuerzos para mejorar y ampliar el Sistema de In-
formación Nutricional sobre Vitaminas y Minerales para lograr una
base de datos más flexible y eficiente. Este artículo resume la eva-
luación de esta base de datos para documentar un buen ejemplo de
cómo los marcos de evaluación en salud pública pueden llevar a
mejorar la información en los sistemas de vigilancia contribuyendo
de esta manera al objetivo final de mejorar la salud pública.
Palabras clave: Vitaminas y minerales, estado nutricional, sistema
de vigilancia, salud pública

INTRODUCTION
Evaluation is an essential function at WHO,

carried out at all levels of the Organization. It en-
sures accountability and oversight for perfor-
mance and results, and reinforces organizational
learning in order to inform policy for decision-
makers and support individual learning (1). Pu-
blic health surveillance is the ongoing,
systematic collection, analysis, interpretation,
and dissemination of data regarding a health-re-
lated event for use in public health action to re-
duce morbidity and mortality and to improve
health (2). Such data are used to measure the bur-

den and distribution of disease or risk factors, for identifica-
tion of populations at risk, or for immediate public health ac-
tion. Public health information systems are integrated systems
for collecting, compiling and disseminating information with
the goal of providing a seamless sharing of knowledge to im-
prove public health.  Evaluation of public health surveillance
systems is essential to ensure that problems of public health
importance are being monitored efficiently and effectively.

The WHO Vitamin and Mineral Nutrition Information
System (VMNIS) is a surveillance system established in res-
ponse to the World Health Assembly's call to strengthen the
global surveillance of vitamin and mineral deficiencies (3),
which affect almost a third of the population worldwide.  The
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VMNIS is managed by Department of Nutrition for He-
alth and Development in WHO. It has served to guide
the planning, implementation, and evaluation of public
health programmes to prevent and control vitamin and
mineral deficiencies worldwide. However, its perfor-
mance and usefulness have declined recently as stake-
holders’ needs and expectations have increased in
parallel to their access to information technology, and
better knowledge of epidemiology. Therefore, an as-
sessment of the epidemiological and informatics aspects
of the VMNIS was conducted to identify opportunities
to make the VMNIS a more efficient, comprehensive,
and user-friendly surveillance system.

MATERIALS AND METHODS 

This evaluation was conducted by two authors
(NJA and VK) and included the public health survei-
llance perspective (NJA) and the public health infor-
matics perspective (VK). The assessment of the
VMNIS from a public health surveillance perspective
used guidelines developed by the U.S. Centers for Di-
sease Control and Prevention (CDC) (4). This six-step
evaluation process included: a) engaging stakeholders
of the surveillance system in the evaluation, b) descri-
bing the surveillance system, c) focusing the evaluation
design, d) gathering credible evidence regarding the
performance of the surveillance system, e) justifying
and stating conclusions and making recommendations,
and f) sharing lessons learned from the evaluation.  

Stakeholders engagement
We identified stakeholders through interviews with

VMNIS staff and then invited them to participate in the
evaluation of VMNIS through in-depth interviews and
through an electronic self-administered questionnaire.  

Description of the surveillance system
The VMNIS was described by reviewing publicly

available online materials, operational manuals, docu-
ments and publications developed using data from the
surveillance system, interviewing staff and directly ob-
serving staff managing the system from data collection
to online data dissemination.  The focus of the evalua-
tion was decided through structured qualitative inter-
views and direct observation of the management of the
VMNIS and through consensus building with the
VMNIS staff and key stakeholders.  

Evaluation design- public health 
surveillance’s perspective
To gather credible evidence regarding the perfor-

mance of VMNIS from a public health surveillance
perspective, the system attributes of simplicity, flexi-
bility, data quality, acceptability, sensitivity, positive
predictive value, representativeness, timeliness, and
stability were described (Table 1). 

Its usefulness was evaluated through the adminis-
tration of a web-based questionnaire to stakeholders
identified as potential users of VMNIS in step 1 of the
evaluation process.  The questionnaire was also sent
to those who had previously enquired about the
VMNIS databases and to representatives of select de-
partments within WHO and external international part-
ners.  The WHO Regional Offices were also involved
in this exercise and forwarded to Member States a link
to the questionnaire posted on the WHO website.

The questionnaire focused on the use of the infor-
mation provided through the VMNIS and probed the
aspects of the data that are most valuable. It also aimed
to gather information on beneficial changes that could
be recommended for the VMNIS.  Questions gauged
the extent to which VMNIS was contributing to the
prevention and control of vitamin and mineral defi-
ciency, including increasing the understanding of these
deficiencies.  

Evaluation design- public health 
informatics’ perspective
To gather credible evidence regarding the VMNIS

from an informatics perspective, we observed staff
management and use of the VMNIS databases. We as-
sessed the tools and the database structure and plat-
form used in data management, and reviewed the
standard operating procedures for managing the
VMNIS database. Additionally, we interviewed
VMNIS staff and other key stakeholders to better un-
derstand the entire data management process including
data collection, analysis, interpretation, and dissemi-
nation as well as to identifying opportunities to display
the data in a friendly manner.

RESULTS

1. Engagement of stakeholders
Numerous individuals, units, departments and clus-

ters within WHO and more than ten external organi-
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zations were identified as stakeholders. Internal stake-
holders were engaged through face-to-face interviews
with thirteen individuals and phone interviews with
two individuals.  A total of 99 individuals invited to
participate completed at least some part of the ques-
tionnaire previously described.  

2.  Description of the VMNIS
The aim of the VMNIS is to monitor the global pre-

valence of vitamin and mineral deficiencies (2).  Com-
ponents of the WHO's mandate addressed through the
VMNIS are: 1) assess the vitamin and mineral status
of populations worldwide, 2) monitor and evaluate the
impact of strategies for the prevention and control of
vitamin and mineral  malnutrition, and 3) track related
trends over time. The assessment of vitamin and mi-
neral status is conducted by national health authorities,
WHO country and regional offices, and international
partners.  Data from these assessments, disseminated
through reports or peer-reviewed manuscripts, are

TABLE 1. Attributes assessed in evaluation with their 
definition and the method of assessment

Attribute Definition Method of assessment

Simplicity
Ease of operation and 
understandability to 

managers

Consider staff training 
and skills requirements, 
complexity of methods 

for data collection, analysis
and dissemination

Flexibility
Ability to adapt to 

changing information
needs or operating 

conditions

Evaluate the 
system's response to 

new demands

Data quality
Completeness 
and validity of 

the captured data

Review methods 
of data collection, data 
classification and steps

taken to optimize 
quality

Acceptability

Willingness of 
persons and 

organizations to 
participate in the 

surveillance system

Review and summarize 
the interaction between 

the system and its 
participants 

evaluate response rates

Sensitivity
Measure of truly 
positive persons 

detected to be positive

Calculate with example 
of variables collected in 
the surveillance system

PVP

Measure of the 
extent to which those

detected as being 
positive are 

truly positive

Calculate with example 
of variables collected in 
the surveillance system

Representati-
veness

Completeness in 
describing all sectors 

of the population 
under surveillance

Compare the number of 
persons (total and by 
subgroup) covered by 

data in surveillance system 
to number in population

Timeliness

Ability to provide 
results in a sufficiently

short time span to 
ensure relevance 

of data

Compare the average 
time spent in collecting, 

extraction and publishing
data to the needs of the 

stakeholders

Stability
Ability to avoid 

failure and operate 
when needed 

Evaluate the ability to 
collect, manage and 

provide data over time with
special emphasis 

of ability during times 
of challenge 

TABLE 2. Indicators collected in VMNIS databases

Nutrient Indicator
Concentration Prevalence Age group

Vitamin A Serum retinol 
(mean+ SD)

Vitamin A 
deficiency

Ocular lesions* 
Night blindness

Preschool-age 
children,

School-age 
children,

Pregnant women,
Non-pregnant 

women

All adults

Iodine Urinary iodine 
(median)

Goiter
Grade 1 goiter
Grade 2 goiter

Total goiter 
prevalence

% population 
with urinary 

iodine 
< 100 µg/L 

Preschool-age,
School-age 
children,
children,

All women,
All adults

School-age 
children,

Preschool-age 
children,
Women,

All adults,
Pregnant women,

Elderly

Anaemia
Haemoglobin 
concentration 
(mean + SD)

Anaemia

Preschool-age 
children,

Pregnant women,
Non-pregnant

women,
All adults
Elderly

*current night blindness, previous night blindness, conjunctival xerosis, Bitot's spots, corneal
xerosis, corneal ulceration/keratomalacia < 1/3, corneal surface, corneal ulceration/keratoma-

lacia > 1/3 corneal surface, corneal scar
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compiled and stored in the VMNIS.  The goal of the
data compilation is to identify public health problems
of nutritional deficiency, track changes over time, and
appropriately direct the public health responses.  

At the time of the evaluation, the VMNIS was com-
posed of multiple databases. Each database contained
information on numerous indicators of one nutrient de-
ficiency: anaemia (iron), vitamin A, or iodine (Table 2).  

The management and uses of the VMNIS databases
are illustrated in Figure 1. Data extracted from reports
and publications onto either a written data extraction
sheet or into an electronic spreadsheet were entered
through an electronic database application disaggre-
gated by age group, administrative level, sex, location
(urban versus rural), and physiological status (preg-
nant, non-pregnant, lactating, non-pregnant non-lacta-
ting). Once the databases were updated with new data,
reports were generated in portable document format
(PDF) and uploaded to the WHO website
(http://www.who.int/vmnis/en/) for public access.

Some data from the VMNIS database (e.g., prevalence
of vitamin A deficiency in pre-school aged children,
night blindness in women, and anaemia in both
women and children) are shared with the Nutrition
Landscape Information System (NLiS), an interactive
platform through which a user can query by country
and obtain information on a number of diverse indica-
tors of nutritional status (5).

The VMNIS staff and other stakeholders periodi-
cally exported and analyzed data from the VMNIS da-
tabases using separate data management software.
They then generated reports on the data available by
country or used the data for other analyses to be pre-
sented in the peer-reviewed literature.  WHO head-
quarters would generate draft prevalence reports and
verify the data with Member States prior to dissemi-
nating final global prevalence estimates.  WHO would
then make final reports available to the public on the
WHO website.

3. Focus the evaluation
With consensus of the VMNIS

staff and other key stakeholders, we
focused the evaluation on the perfor-
mance of the VMNIS relative to its
ability to complete its stated objecti-
ves. This focus was designed to pro-
vide the most useful information for
improving the VMNIS for more effi-
ciently fulfilling its mandate.

4. Collect credible evidence 
regarding system performance
a. Simplicity
At the time of the evaluation, data

from each of the 193 WHO Member
States were organized alphabetically.
Though Member States often had nu-
merous nutritional surveys, the relati-
vely small number of entries made the
VMNIS simpler to manage than if
there were many more Member States
and surveys.  VMNIS staff summari-
zed the data in electronic spreadshe-
ets, which were easily disseminated.  

Determining if data should be in-
cluded in the databases and data ex-
traction were simple tasks; however
they required epidemiological exper-

FIGURE 1. 
Management and uses of the VMNIS databases.
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tise.  The multi-step process of extracting data to paper
or electronic spreadsheets and then inputting those
data into the electronic databases make the process of
data entry more complex than if data were entered di-
rectly into the electronic databases.  Additionally, the
data entry process was further encumbered by the data
entry screens of the database application not matching
the data extraction sheets. For each vitamin and mine-
ral there was a data extraction and entry outline com-
prised of some components of a data dictionary and
some components of a procedure manual.  Experien-
ced staff had to provide extensive training and mento-
ring to any new staff supporting the databases.  

b. Flexibility 
The databases were moderately flexible; however,

more flexibility in terms of indicators to include could
be beneficial.  The database application was flexible
enough to add new variables, but the task required hi-
ring a computer programmer to modify the applica-
tion. If a variable had not been initially extracted,
VMNIS staff had to revisit original reports to re-ex-
tract and then enter data, a time consuming process. 

c. Data quality 
VMNIS staff made a classification for data quality

according to whether the data was extracted from pu-
blished, peer-reviewed manuscripts or final reports
from Member State or organizations or whether the
data were incomplete or obtained from draft reports.
These latter remained pending until the original re-
ports were finalized or published as peer-reviewed ma-
nuscripts. The data quality classification did not
consider collection or survey sampling methods.  No-
netheless, VMNIS staff followed well established pro-
cedures to optimize data quality. They included in the
databases only results from indicators measured with
specific, predefined, valid methods; results from sur-
veys with representative sampling methodology that
was adequately explained in the report or publication;
results from biological indicators measured with spe-
cific, predefined high quality laboratory methods; re-
sults from vitamin and mineral deficiencies prevalence
estimates confirmed and cleared by Member States.

Some weaknesses related to data quality were:
1. No clear procedures to systematically double-

check data entered, which could lead to typing
or similar types of errors.

2. No data entry restrictions, which allowed im-
plausible numbers. 

3. No collection of raw data, which makes diffi-
cult to deal with inconsistent definitions of age
groups and cut-points for defining deficiencies
across data.  Differing definitions for age
groups and cut-points lessen the ability to com-
pare countries, establish a baseline, look at
trends within a county, and compare data to
standards.  

d. Acceptability
The acceptability of data inclusion into the data-

base was high.  The response rate to staff requests for
information was approximately 50-60%.   After he-
alth and nutrition surveys were completed in Member
States, VMNIS staff actively collected the data for
the VMNIS database.  Because of the active survei-
llance, compiling data into the VMNIS required little
additional effort on the part of Member States, regio-
nal offices, or partner agencies and no additional ef-
fort on the participants. However, it is worth noting
that the execution of a survey with nutritional indi-
cators is a difficult, time consuming, and costly en-
deavor.  The collection of biological data often
requires a cold-chain and highly skilled field wor-
kers, both of which are often lacking in resource-poor
settings and may have low response rate from survey
participants.

e. Sensitivity and positive predictive value 
The sensitivity of the VMNIS relied on the preci-

sion of the methods used to measure the biological in-
dicators in the field and the laboratory during the
executive of the nutrition survey.  For example, the
haemoglobin cut-off for defining anaemia in pregnant
women is 110 g/L and 120 g/L in non-pregnant
women. Therefore, aggregation of results from preg-
nant and non-pregnant women, 1) increases the num-
ber of false positives (number of women detected as
anaemic who are not anaemic); 2) decreases the posi-
tive predictive value; and, 3) causes an overestimation
of the prevalence of anaemia in women.

The inconsistency in the data received from
Member States results in an important problem for
sensitivity, positive predictive value and the quality of
the global estimates of vitamin and mineral deficiency.
However, if only those surveys with no limitations
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were used to prepare global estimates, there would be
very few data from which draw estimates.   Though,
there is heterogeneity in research and survey methods
to collect data on vitamin and mineral deficiencies,
VMNIS accepts some degree of decrease in data qua-
lity caused by this heterogeneity in order to compile
data at the global level.

f. Representativeness
The representativeness of the VMNIS varied by

nutrient, nutritional indicator, and by each target
group.  Indicators of the representativeness of the
VMNIS were the percentage of each target group co-
vered by the data in the database, and of the population
in a WHO geographical region covered by the data
(Table 3).  

g. Timeliness
Many months or even years sometimes passed

from data collection in the field to WHO receiving a
report with data to enter into the database.  If staff
must extract data from published peer-reviewed ma-
nuscripts, the time lag from data collection to
VMNIS obtaining the data could be even longer.
Data extraction and data entry take from a few mi-
nutes in the case of very small reports or reports with
very little vitamin and mineral information to many
hours for large reports to many days or weeks if fo-
llow-up with the Member States is required.  The
time needed for data extraction and entry is depen-
dent on available human resources. 

h. Stability
There are a number of characteristics of the

TABLE 3. Percentage of population and number of countries in each WHO region with data on anaemia, uri-
nary iodine and serum retinol from national or subnational surveys in preschool-age children

WHO region

Anaemia Urinary iodine Retinol

Percentage 
of population

No. 
countries

Percentage 
of population

No. 
countries

Percentage 
of population

No. 
countries

Africa 76.4 26 90.7 34 78.8 24

Americas 76.7 16 90.6 20 49.8 16

South-East Asia 85.1 9 98.8 9 82.4 6

Europe 26.5 12 86.8 38 17.8 5

Eastern Mediterranean 67.4 11 83.4 15 58.4 6

Western Pacific 90.4 10 91.8 10 99.8 10
Sources: (6-8) 

TABLE 4. Strengths and limitations of the stability of the VMNIS 

Strengths Limitations

Surveillance is a mandate 
of WHO

Depends on continued data collection
from other organizations

Grew from World Health 
Assembly request

Large workload for maintenance

Acceptable to Member States Staff turnover disruptive

Of interest to a wide range 
of stakeholders internal

and external to WHO

Continued funding and personnel 
dedicated to VMNIS required
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VMNIS that strengthened its stability; however, there
is some room for improvement (Table 4). The most
important factor for the stability of the VMNIS is the
dedication of personnel time and resources for its exis-
tence.  The stability of the VMNIS is linked to its use-
fulness.  As long as stakeholders consider the VMNIS
useful, it is possible to find the resources necessary for
its maintenance. 

i. Usefulness
Stakeholders pointed out several characteristics

that could improve the usefulness of the VMNIS. The
feature most frequently cited on the questionnaire as
desirable was the availability of country nutritional
profiles (59%), ability to query the database by popu-
lation group, so that precise data could be extracted
from the VMNIS (47%), the provision of data in a
downloadable electronic spreadsheet format (47%),
the ability to select survey information by year (46%),
and the ability to download prevalence estimates based
on empirical data (45%). Additional vitamins and mi-
nerals of interest cited by stakeholders included folate
(60%), iron (55%), zinc (49%), and vitamin B12
(39%).  Nineteen percent of questionnaire respondents
reported an interest in “other” vitamins or minerals
with vitamin D being the most commonly reported
“other” nutrient.  Stakeholders were divided into those
who have used the data from VMNIS and those who
have not and both groups showed a high interest (66%
and 74% respectively)  in national level data and much
fewer showed an interest in local-level data (less than
25% in both groups).

The electronic database application was originally
developed in 1998, and before that time, data were co-
llected and stored in a simple electronic spreadsheet
table.  The development of the electronic database ap-
plication allowed for local access within the WHO
computer network and was an appropriate technologi-
cal advance at that time for the purposes of the
VMNIS.  Nonetheless, given more recent advances in
technology and the needs of stakeholders, the electro-
nic database application could benefit from an up-
grade. Such an upgrade would allow the VMNIS
database application to be redesigned to meet stake-
holders’ needs.

Stakeholders acknowledged that WHO plays an
important, and unique, role in maintaining global sur-
veillance of vitamin and mineral deficiency through
the VMNIS.  Stakeholders noted that the data in

VMNIS could be used for different purposes including
advocacy, targeting of resources at a global level, mo-
nitoring progress over time, understanding the global
burden of disease, and making country and regional
comparisons.  

5. Evaluation recommendations
The VMNIS addresses the important public health

problem of vitamin and mineral deficiencies.  It is the
only surveillance system in the world monitoring the
global prevalence of vitamin and mineral status in po-
pulations.  

The following recommendations summarize the
main findings of the evaluation:

1. Update the objectives of the database and focus
activities on completing those objectives to re-
flect the capabilities and priorities of the
system.

2. Consider collecting and archiving raw data in
order to increase data quality, sensitivity and
positive predictive value, flexibility, and use-
fulness of the VMNIS. This collection will re-
quire a change in data management, aligned
with assessment of feasibility of time, person-
nel, and financial resources. Implications on
acceptability to those collecting data and time-
liness require further investigation.  

3. Send standard templates to Member States and
partners to report results of surveys.  WHO
staff has considered using standard templates
for data collection and have used them to a
small degree.  

4. Only archive data from national and first admi-
nistrative-level surveys.  Archiving fewer sur-
veys increases the simplicity of the system and
improves timeliness by allowing staff to con-
centrate their time on managing the data that
are of most interest for decision making by
Member States and their stakeholders.  

5. Upgrade the electronic database application to
incorporate recent advances in information
technology.  An upgraded application could en-
able additional vitamins and minerals (e.g., fo-
late, iron, and zinc) to be added to the VMNIS
database and improve the quality assurance
procedures. 

6. Ensure use of evaluation findings and share les-
sons learned.
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We conducted a round table discussion with mem-
bers of interested parties to share lessons learned from
the evaluation.  We also shared the findings in the form
of a draft report that was circulated among the Evi-
dence and Programme Guidance Unit and the leaders-
hip of the Department of Nutrition for Health and
Development. These results are being used to update
and improve the vitamin and mineral database of the
VMNIS and strengthen the global surveillance of vi-
tamin and mineral status in populations. 

DISCUSSION

Following the evaluation, WHO invested in upgra-
ding and expanding the databases into a more compre-
hensive information system.  

The upgrade of the VMNIS Micronutrients Data-
base occurred in three phases.  Phase I was database
restructuring and was completed in 2011.  With the
goal of a more efficient database that exploited new
innovations in information technology, and included
more nutritional indicators, the database was re-struc-
tured with three levels of users: editor, approver and
administrator. Only surveys representative at least at
the 1st administrative level (i.e. state, canton, pro-
vince) where the sample is population-based, house-
hold-based, or facility based, the sample is
cross-sectional and uses standard, validated data co-
llection techniques and laboratory methodology are
eligible for inclusion. The focus for data entering swit-
ched from a nutrient to survey- approach, allowing the
extraction of all information relevant to micronutrients
from each survey included and extracted into the da-
tabase. To minimize error, UN or WHO regions, name
of first administrative unit in a country, measurement
unit conversions, and laboratory methods available are
now automatically displayed. New indicators and cut-
off values can be added or changed only by the admi-
nistrator. A quality control system allows validation of
the data entered before it is displayed in the database.
Data can be entered from outside the WHO internal
environment when permission is granted.

Phase II was data migration and population of the
new database structure. This phase aimed to transfer
the data available in the VMNIS databases on anae-
mia, vitamin A deficiency and iodine deficiency to the
upgraded VMNIS Database. As the new platform in-
cluded more stringent inclusion criteria and also the

extraction of additional data, the migration was not
possible and the screening and extraction had to be re-
peated. Out of the existing 3500 entries, only appro-
ximately 950 complied with the new inclusion criteria.
Additional data not previously noted were extracted
and entered into the VMNIS database. A digital repo-
sitory of all the surveys and communications pre-
viously identified was completed in 2012.  The current
search strategy includes a retrieval of all published li-
terature through a structured search of PubMed and
also includes contacting WHO Regional Offices, other
UN agencies, and other partner organizations to solicit
information on nutrition, micronutrient and health sur-
veys. The systematic search will be repeated yearly to
maintain the database up-to-date. 

Phase III, the redesign of the dissemination plat-
form, has been completed. The redesign of the disse-
mination platform allows the end-user to query and
export data by country, micronutrient, indicator, age
group, physiological status, and year. The end-user can
also generate tables and graphs in addition to seeing
the prevalence and distribution of information. Once
a survey has been validated by the approver the data
are available to the end-user via internet.

CONCLUSION
The VMNIS is now more flexible and efficient

and has taken greater advantage of updates in infor-
mation technology since its inception in 1991.  Other
improvements taking place will make the VMNIS
more successful in reaching its objectives of monito-
ring and evaluating the vitamin and mineral status of
populations and will provide tools and resources to
support the assessment of the global vitamin and mi-
neral nutritional status. The VMNIS provides a good
example of how evaluation of surveillance systems
can lead to improved surveillance and enhanced infor-
mation systems, thus making progress toward the ul-
timate goal of improving public health.
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