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1. Background

Mercury is recognized by WHO as one of the top 10 chemicals or groups of chemicals of major public
health concern. Its toxicity to human health has long been known, and the toxic effects of different
forms of mercury extensively studied (1).

Elemental and methylmercury are toxic to the central and peripheral nervous systems. The
inhalation of mercury vapour can produce harmful effects on the nervous, digestive and immune
systems, lungs and kidneys, and may be fatal. The inorganic salts of mercury are corrosive to the
skin, eyes and gastrointestinal tract, and may induce kidney toxicity if ingested.

All humans are exposed to some level of mercury. Most people are exposed to low levels, often
through chronic exposure (continuous or intermittent long-term contact). However, some people
are exposed to high levels of mercury that can cause acute poisonings.

Fetuses are most susceptible to mercury. Methylmercury exposure in the womb can result from a
mother's consumption of contaminated fish and shellfish. It can adversely affect a baby's growing
and developing brain and nervous system, which leads to disorders of cognitive functions, memory,
attention, language, and fine motor and visual-spatial skills later in life (2, 3).

Human biomonitoring (HBM) is an effective and reliable tool to assess cumulative exposure to
environmental pollutants and is an essential element in a strategy aiming to integrate health and
environmental policies. Biomonitoring data directly reflect the total body burden (or biological
effect) resulting from all routes of exposure, and inter-individual variability in exposure levels,
metabolism and excretion rates. Determination of mercury levels in human tissues, such as hair,
blood, nails, milk and urine, is recommended for assessing population exposure to mercury and its
compounds (4). The results of biomonitoring-based surveillance can be used for planning and
assessing the effectiveness of risk prevention measures.

To protect human health and the environment from anthropogenic emissions and releases of
mercury and mercury compounds the Minamata Convention was adopted as the global legal
instrument (5). According to the Convention, the health sector is responsible for identification of
population groups exposed to mercury and its compounds. HBM can be used by national
governments to assess exposure to mercury for identification of populations at risks.

Since the period of in-utero development is the most vulnerable stage, in terms of long-term adverse
neurodevelopmental effects of mercury, characterization of prenatal exposure is critical for
evaluating the public health impact of mercury, and for assessing the public health benefits of
reducing exposure. A harmonized approach is necessary to ensure provision of reliable and
comparable results at national, regional and global level.

The basic intent of this document is to provide guidance for countries in constructing a national
protocol for the monitoring of human exposure to mercury. This document was developed based on
the outcomes of an international experts meeting held in Bonn, Germany on 24-25 June 2015 (6). A
number of other meetings and expert discussions provided important input to this methodology
development.

The protocol comprises recommendations on survey design, recruitment and fieldwork, dealing with
biological materials, data management and communication, and ethical considerations.
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This document is based on scientific information on mercury biomonitoring and health effects
collected by WHO, including the following: Guidance for identifying populations at risk from mercury
exposure (2008)(4); Mercury and Health fact sheet (2016)(1); Mercury exposure and health impacts
among individuals in the artisanal and small-scale gold mining community (2014)(7); documents on
the work of WHO in coordinating the development of standardized protocols for HBM surveys on
mercury, and planning pilot testing in volunteer countries, under the mandate of the Parma
Declaration commitments to reduce early life exposure to environmental pollutants (8); and the
Report on information on harmonized systems for measuring mercury body burden (2011)(9).

In April 2012, at a meeting in Catania, Italy, WHO experts discussed the overall approach, biological
matrices and indicators for assessment of prenatal exposure to mercury for development of a
harmonized approach to mercury HBM (10). Women who had just delivered a child were agreed as
the target population, and scalp hair, cord blood and urine as the matrices for assessment of
prenatal exposure to mercury during last three months of pregnancy. (10). The approach proposed
by the experts was agreed by the representatives of WHO European Region Member States at the
Second Extraordinary Meeting of the European Environment and Health Task Force (EHTF), The
Hague, Netherlands, 31 May—1 June 2012 (11).

The discussion continued during a number of forums including: the special session “Protecting
human health from negative impact of mercury: from science to policy” at the International
Conference on Mercury as a Global Pollutant (14-19 June 2015, Jeju, Korea)(12); the session
“Human biomonitoring as an instrument for assessment of exposure to mercury” at the meeting of
representatives of the European Member States “Health sector involvement in the implementation
of the Minamata Convention” (24-25 June 2015, Bonn, Germany)(6); the international technical
experts workshop “Harmonized approach to biomonitoring of human exposure to mercury” (26 June
2015, Bonn, Germany) (unpublished minutes); and during the session “Exposure assessment and
health effects” organized by the National Institute for Minamata Disease, Japan, WHO Collaborating
Centre for Studies on the Health Effects of Mercury Compounds at the Fifth Conference on Prenatal
Programming and Toxicity (14—16 November 2016, Kitakuyshi, Japan)(13).

International Ethical Guidelines for Health-related Research Involving Humans (2016) prepared by
the Council for International Organizations of Medical Sciences (CIOMS) in collaboration with WHO
laid the basis for the ethical requirements included in the protocol (14).

2. Aims and approach of the survey

The primary objectives of the survey are to assess prenatal exposure to mercury in two soums of
Selenge province (ASGM areas), Mongolia and to provide the data needed for the development of a
global mercury monitoring plan which is developing by WHO. The survey implementation will:
e extend the knowledge on baseline levels and sources of human exposure to mercury in
Mongolia;
e characterize the level and distribution of prenatal exposure in population groups exposed to
mercury in ASGM areas in Mongolia;
e identify risk factors for exposure to mercury due to ASGM activities;
e assist Mongolia in the implementation of the Minamata Convention and development of
effective measures to prevent the negative impacts of mercury on human health, and
especially in vulnerable and highly-exposed groups;
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develop national analytical tools to monitor progress towards implementation of specific
goals of the Minamata Convention (the WHO methodology involves assessment of exposure
in a set of participants at a certain moment in time; such a cross-sectional survey is expected
to be repeated at regular intervals, e.g. every five years).

The objective of this protocol is to provide a framework for all activities and tasks associated with
the collection, analysis, assessment and reporting on prenatal exposure to mercury. it will be applied
consistently in Mongolia to ensure comparability of data through the country and globally. This
protocol developed based on WHO Mater Protocol. Specific information related to the study in
Mongolia is included. No changes are done agains WHO Master Protocol.

Through expert recommendations and technical meetings, WHO has developed the following
approach:

Recruitment will be conducted during antenatal visits and exceptionally at maternity
hospitals.

Participants will be enrolled using a set of defined inclusion and exclusion criteria (legal
adults, living in the catchment area of the hospital, live birth, etc.).

A standardized questionnaire will be administered to participants to assess potential sources
of exposure.

The survey will use non-invasive sampling only (maternal hair, urine and cord blood);
standard operating procedures (SOPs) for no risk sampling are provided by WHO.

National surveys will involve a capacity-building component, to enable analysis of samples in
domestic laboratories; methodological support will be provided by WHO, its temporary
advisers and reference laboratories.

Proficiency test and duplicate quality control samples will be analysed in reference
laboratories, to ensure comparability of the results from different countries.

3. General principles

The following underlying principles are considered when applying this protocol to developing the
Mongolia national protocol for monitoring of pre-natal exposure to mercury:

Sampling of biological material (hair, cord blood and urine) should not harm or pose an
undue burden on recruited women.

Safeguarding the confidentiality of information should be assured.

Ethical standards, including prior informed consent, should be respected.

The protocol should be practical, feasible and sustainable.

Emphasis should be placed on proficiency; analytical laboratory should confirm credibility.
Quality assurance of results should be independently confirmed through inter-calibration
analysis.

Both WHO and Mongolia have roles and responsibilities in the application of the protocol.

The role of WHO in the protocol application is:

to submit and get approval of the protocol from the WHO Research Ethics Review
Committee (ERC) and to communicate modifications of national protocols to the ERC,
requesting approval before their implementation;
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to organize a training for the national coordinator and the laboratory analyst on the survey
design and implementation;

to develop and provide Mongolia with training materials and SOPs for sampling of biological
material, mercury analysis, and creation of national databases, as well as to develop and
provide an eligibility screening form and a questionnaire to be completed by the survey
participants;

as an owner of data collected in the national pilot surveys, to gather the data from Mongolia
and to store them in a consolidated global database; to analyse the data gathered through
the survey implementation, and to report on the level and distribution of the exposure to
mercury at national, regional and global scales to interested governmental and
nongovernmental stakeholders (including experts and academia) at an international level;
to provide technical assistance to Mongolia, if necessary, including in implementation of the
survey, interpretation of results and risk communication;

to update the protocol on a global level before each round of mercury HBM, if necessary;

to coordinate the quality control process to ensure the quality of laboratory analysis of
mercury in participating countries including Mongolia.

The role of Public Health Institute of Mongolia in the protocol application is:

to adapt the WHO protocol to national realities and to obtain approval from national ethics
committees;

to communicate any modifications in the WHO protocol to WHO before the survey
implementation;

to fully comply with the protocol principles when implementing the mercury HBM survey;
to train the field staff involved in the survey implementation including, but not limited to,
interviewers, maternity hospital staff, those responsible for collecting biological samples,
those responsible for the storage and transportation of biological samples, laboratory
analysts, those responsible for data handling and database creation, etc.;

to collect data on exposure to mercury in target population groups; to fully comply with
WHO SOPs on analysis of mercury in human scalp hair, cord blood and urine including non-
invasive sampling procedures;

as an owner of the national data, to collect and store the data in a national database;

to analyse national data on the level and distribution of exposure to mercury and to report
the data to interested governmental (Ministry of Health and Ministry of Environment and
relevant municipalities) and nongovernmental stakeholders at the national level;

to report on the application of the protocol and to submit the national protocol to WHO;
to report to WHO on results obtained in the survey, conducted according to the WHO
protocol.

4. Developing a national protocol

The national protocol has been developed by the national coordinator based on the Master Protocol
on the survey prepared by WHO to meet the aims of the survey. The national coordinator is
responsible for overall planning and implementation of the survey in Selenge province, Mongolia,
assisted by the appropriately trained field and laboratory staff. In particular, the national coordinator
has to assure that the survey meets all national ethical requirements for studies involving human
subjects. The national protocol fully corresponds to WHO Master Protocol. Deviations, if any, will be
communicated to the WHO team, who will communicate them in good time to the WHO ERC,
requesting approval of the modifications before they can be implemented.
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The national protocol was developed by the national survey coordinator: Dr Davaadorj RENDOO,
Researcher, Center for Environmental Health and Toxicology, Public Health Institute of Mongolia.

5. Survey design

The survey involves mothers of newborn children recruited during antenatal visits, or at maternity
wards if it was not possible to recruit during antenatal visits. The randomized clustered design of the
survey allows assessment of prenatal exposure to mercury in the general population and in exposure
hotspots, such as areas contaminated due to ASGM activities. Given the importance of involving the
community and local representatives in the survey from an early stage, the community involvement
actions, in particular, communication with local medical staff and local municipalities in both
targeted areas will be taken. The actions include meetings with local physicians and gynaecologists
if possible, sharing information with responsible person in local municipality. . The proposed
community involvement strategy is in Annex 5.

The survey In Mongolia will be implemented in the area potentially contaminated by mercury in high
concentrations and high-exposure populations in hotspots will involve samples of women who are
suspected to have increased levels of exposure to mercury and/or its compounds.

This document provides a detailed description and sample size justification for the target population
and sampling sites. A detailed approach for selecting maternity hospitals in high-exposure areas, and
criteria for recruiting highly exposed individuals were done taking into account local conditions.

The proposed survey design includes a limited set of biomarkers (scalp hair, cord blood and urine).
All biomarkers will be used in the survey.

The minimum recommended sample size for the target population survey is defined below, based on
the experience of the European project COPHES/DEMOCOPHES, and selected national HBM surveys.

The target population is mothers who have just delivered a child and living in Sukbaatar and Mandal
soum in Selenge province.

All efforts will be made to gain consent from women during antenatal care visits. In cases where
women do not have an antenatal care visit during the two weeks before delivery, and given that the
main target population are women living in remoted areas of ASGMs, the recruitment is possible
during admitting to hospital for the delivery. The following criteria should be applied to determine
whether a woman can be recruited and consent given at the time of delivery:

e |low level of stress (no fear at childbirth)

normal development of the childbirth process
satisfactory physiological condition of the mother
satisfactory physiological condition of the fetus
no severe pain

no emergency signs (15).
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Survey interviewers will briefly describe the objectives of the survey and ask the women if they are
interested in participating. If a positive answer is provided, the interviewer, using an eligibility
screening form (Annex 1) will conduct a brief interview to check the eligibility of the candidate. If
eligibility is confirmed, the interviewer will explain the purpose of the survey, specific activities and
risks, and present the informed consent form (Annex 2). If consent is provided, the interviewer will
then collect exposure information using the standardized questionnaire (Annex 3) during ante-natal
visits or in a hospital, obtain medical and anthropometrical data from the medical records, and
collect a sample of scalp hair (following relevant SOPs) (in a hospital). Samples of urine and cord
blood will be collected by the medical personnel due to rules and procedures in the maternity units
in Mongolia (following relevant SOPs).

Since the survey aims to characterize prenatal exposure to mercury, maternity hospitals are the
preferred recruitment venue due to the availability of medical records and because they may be the
easiest place for sampling hair, cord blood and urine. However, collection of hair and urine samples
and interviews can also be conducted in other settings, such as at home right before the delivery and
within two weeks after the delivery.

It is important to collect all relevant information on factors that may affect exposure to mercury (e.g.
age, nutritional habits, occupation, socioeconomic status, education and use of chemicals and/or
mercury-containing equipment at home).

The total time of a woman involvement in the survey should not exceed the time necessary for
recruitment, sampling and questioning (not more than 1,5 hours) including:

Recruitment — 10-30 min (depending on time that is necessary for a women to read information
about the survey);

Hair sampling — 10-15 min;

Urine sampling incl. explanation — 15-20 min;

Questioning — 30-35 min.

Women should be informed about that in the prior consent form.

5.2.1. Number of participants

The International Federation of Clinical Chemistry (IFCC), endorsed by the International Union of
Pure and Applied Chemistry (IUPAC), Clinical Chemistry Division, recommends the measurement of
biomarker values in at least 120 individuals per group for the determination of baseline values
(hereafter called “reference values”). The reference interval is defined as the 0.95 central
interfractile intervals, or the interval between the 2.5 and the 97.5 percentiles of the distribution
(16).

Clustered design reduces the cost and improves logistical feasibility but requires a larger sample size
due to the loss of statistical efficiency. A factor of 2 is used to increase the IFCC recommended
sample size of 120 to 240 participants, based on the existing literature (17). This sample size
estimate takes into account the clustered design of the proposed survey (samples from the same
maternity hospitals are not statistically independent). It is recommended that samples are taken
from 10 additional participants in case some participants drop out of the survey. Thus, 250 women is
a minimum recommended sample size for each cross-sectional HBM survey in the general
population.’ Based on the data on variability in mercury levels in hair samples in women from

! The sample size calculation can be changed for other specified populations when the data on variability in
mercury level in hair samples become available.
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Flanders (18), a sample size of 250 women can be assumed to be large enough to demonstrate a
27% change in the geometric mean mercury level between a baseline survey and follow-up cross-
sectional surveys in a different set of women in the same country, at the conventional level of
statistical significance and with 80% study power. This effect size is relevant in view of differences
between countries and temporal changes in mercury levels already reported in the literature.

As a minimum, 250 samples will be collected in the target areas with the proportion of 2/3 in in
general and 1/3 in Mandal soum.

The Sukhbaatar soum of Selenge province has the main maternal hospital serving the whole area
and the pregnant mothers living around other soums have to seek health care in this hospital for
child delivery. Selected Mandal and Sukhbaatar districts have more densely population in
comparison with other districts in Selenge province. In addition to environmental conditions, it was
one of reasons of identification of target areas and hospitals. There are only two maternity hospitals
in the Selenge province. Both will be involved in the survey.

The previous study was proven that mercury exposures among ASGM were comparatively higher in
Mandal soum. The other soum which was Bayangol also proven to be mercury exposed at that time.
The mothers from Bayangol soum are delivered in Sukhbaatar soum maternity hospital of Selenge
province and in general it is also covered by the survey.

Agreement with the hospitals for the survey implementation should include information about
conditions for ensuring privacy for recruitment, questionning and sampling of hair (e.g. separate
room in an entrance and clinical department) as well as for urine sampling.

5.2.3. Identification of high-exposure areas and hospitals

Emissions of inorganic mercury from industrial sources as well as mercury releases in waterbodies
are relevant consideration for the identification of exposure hotspots.

Based on “Mercury health impact assessment on ASM” survey in 2014 which was implemented by
the Public Health Institute with assistance of Swiss Development Agency, Selenge province has been
selected as the target area with expectation of higher concentrations in Mandal soum. The survey
revealed that mercury is still used in hidden way among ASM of Mandal soum. It is also well known
that Selenge province has big freshwater bodies with substantial fisheries and exposure to
methylmercury can’t be excluded.

Selenge province, 41200 km?, is located in the North part of Mongolia on a distance of 321 kilometer
from the capital, Ulaanbaatar city. The total population size is 108253 citizens. The Mandal soum
and Bayangol are hotspots of ASGM and potential mercury contamination.

The following criteria have been taken into account when identifying target areas:

e size, location and other pertinent characteristics of active pollution sources of concern;

e historical contamination of the area (presence of polluting activities in the past);

e concentrations of mercury in environmental samples (air, soil, surface water or sediment,
groundwater, locally produced food) exceeding health-based guidance values and/or high
consumption of contaminated local food products from previous studies;

e health complaints by inhabitants or documented elevated rates of conditions related to
mercury if any;

10



The survey protocol on mercury HBM | 2017

e meteorological and geographical characteristics of the area (e.g. wind direction, topography)
in relation to the source of emissions;
e transport connection to the capital.

5.3. Criteria for enrollment of mothers

With regard to the selection of potential participants, the inclusion criteria are as follows:

e women at least 18 years of age (legally adult);

e live birth;

e normal term delivery (at least 37 weeks of pregnancy);

e singleton pregnancy;

e living in the catchment area of the maternity hospital (general population) or in the selected
survey area (high-exposure group) for the last three years and for most of the time during
the last three months of pregnancy (spending not more than two weeks outside the area);

e hair at least 3 cm in length on the back of the head.

Immigrants should not be excluded as long as they have sufficient language ability in the interview
language(s) and meet the other eligibility criteria.

A potential occupational exposure will not be considered an exclusion criterion.

The exclusion criteria are as follows:

e women younger than 18 years old;

e delivery before 37 weeks of pregnancy;

e still-birth or delivery of a lifeless child;

e not a singleton pregnancy (twins, triplets, etc.);

e living in the catchment area of the maternity hospital or in the selected high-exposure area
for less than three years before delivery;

e living outside the selected high-exposure area for more than two weeks during last three
months of pregnancy;

e having hair shorter that 3 cm on the back of the head;

e not having sufficient language skills to understand information about the survey, the
informed consent and other relevant information;

e women with mental disorders.

e women with hepatitis C, malaria, HIV and other contagious conditions, according to the
relevant national regulations;

e women having lacerations during child delivery;

e women having complicated pregnancy.

5.4. Project follow-up: medical surveillance of people with high mercury concentrations

The main objective of the HBM survey is to generate data on the levels and distribution of prenatal
exposure to mercury, in connection with different potential sources of mercury exposure, and to
develop a global plan for mercury monitoring.

Elimination of mercury sources is the most important follow-up measure to reduce exposure and the

associated health risks. In Mongolia, a lot of efforts were already taken to eliminate mercury from
gold production. If level of mercury is still high additional actions are necessary and decision-makers

11
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in the health, environment and economy sector as well as local authorities will be involved in the
development of risk reduction measures. For the reduction of exposure to methylmercury, if found
out, public and individual advice, including dietary recommendations and guidance, based on the
available scientific knowledge (19), will be made available to exposed groups.

The health impacts of mercury depend on its form and the level of exposure. Exposure to mercury
vapours can cause acute and chronic kidney disorder. People chronically exposed to high
concentrations of inorganic and organic mercury develop neurological symptoms.

If a high level of mercury is observed the survey coordinator should ensure that:
e for individuals with a high level of mercury in their urine, their doctors are contacted and a
check-up of renal system functions is advised and arranged upon the woman’s request;
e for individuals with a high level of mercury in their hair and blood, their doctors are
contacted and a visit to a neurologist is advised and arranged upon the woman’s request.

Capacities of the Selenge province hospital will be used for medical follow-up if necessary.

However, it is unlikely that such clinical cases would be detected through the HBM survey.

An individual medical follow-up will be considered on a case-by-case basis, only for mothers with a
confirmed high level of mercury. Template letters to address a woman with high level of mercury in
biological samples and template letter to her family doctor are in Annex 2. Additional investigation
of potential sources of exposure should precede risk communication and planning of protective
measures.

Neurological and cognitive development surveillance will be considered for children delivered by
mothers with a very high concentration of mercury, within the first control at three months from
delivery. It will be framed within the usual surveillance programme for newborns.

The national survey coordinator is responsible for contacting mothers with high mercury
concentration and/or their doctors and advising on neurological examination of a child.

6. Recruitment and fieldwork

The processes of recruitment and fieldwork are described briefly in this section.

Fieldwork will be managed by the survey national coordinator and includes, but not limited to, the
follows:
e to develop fieldwork manual and other documentation in a national language using the
standardized methodological documents provided by WHO;
e to form the national implementation team from the PHI staff and get approval from the
Institute Director;
e to train field personnel and supervising their work;
e to select maternity hospitals and to get an agreement with local hospitals and authorities to
implement the survey;
e to liaise with the local community, identifying and engaging local representatives to promote
the survey;

12
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to develop information leaflets for maternity hospitals and for survey participants;

to inform the recruited women, administer informed consent and conduct interviews;
to collect, store and ship samples to the laboratory of Public Health Institute;

to enter the data into a data file and performing preliminary data cleaning;

e to analyse national data and to submit the data to a WHO-affiliated data analysis centre;
e to communicate the results of the survey to the participants and national public health
authorities.

Sixteen people are planned to be deployed for performing of field work including scientific staff from
PHI and the maternity units of hospitals.

Responsibilities of the research staff:

- to contact women and getting agreement from women to participate in the survey (provision of
information sheet, eligibility screening);

- to recruit (prior informed consent); NB! Staff members contacting women at non-clinical stage
shouldn’t be involved in the recruitment process in the hospitals);

- to collect epidemiological information (main questionnaire);

- to collect hair samples;

- to organize storage of urine samples;

- to collect medical records.

Responsibilities of the medical staff in the hospitals:
- to collect cord blood samples in maternity wards and urine samples before or after delivery.

All measures will be taken to minimize the survey impact on the regular personnel of the maternity
units for the survey implementation and to increase motivation including:

- personnel of the maternity staff (midwifes) should be responsible only for sampling of cord blood
(in maternity wards) and urine before or after delivery; midwifes assisting with delivery should not
be involved in recruitment and, especially, in recruitment of their own patients;

- physicians attending the birth should not be involved in recruitment and, especially, in recruitment
of their own patients;

- the time schedule for the staff involved in the survey will be considered by the hospital’s chief;
together with the national coordinator he/she is responsible for exclusion of involvement of
midwives assisting with delivery and physicians attending the birth in recruitment of their own
patients;

- extra-hours for staff assisting with cord-blood sampling in maternity wards should be paid from the
project budget or hospital budget if it will be agreed;

- enough staff units should be trained to perform the survey tasks and to avoid influencing
negatively on delivery service and unacceptable burden to the hospitals staff.

- joint publication of the survey results.

To ensure the adherence of hospital staff to the survey protocol, sufficient training, quality
assurance and quality control measures will be in place.

13
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Exposure patterns, such as fish consumption and ASGM activities, may vary by the season. To avoid a
seasonal bias, sampling will take place during non-snowy season.

It is envisioned that this survey will be repeated at regular intervals to monitor trends in exposure.
Combining data from several data collection rounds would also increase the power of the statistical
analysis of exposure determinants. Follow-up surveys in the Mongolia will use the same schedule (be
conducted in the same season) to ensure data comparability. The baseline survey may produce
important information on exposures and lead to policy interventions aiming at reducing exposures.
Since new policy measures would require substantial time to take effect, conducting a follow-up
survey is recommended.

The recruitment of participants starts with distribution of an information leaflet which will be
developed based on WHO recommendations and the example (Annex 2). All efforts will be made to
provide information about the survey to women during antenatal visits, and to make the
information leaflets available for women to take home. This would give time to reflect on taking part
in the study and would reduce the burden of consent process just before or after delivery. The
leaflet can also be provided before or shortly after delivery.

The leaflet will give information on the survey’s objectives, its scope, benefits for the women
themselves, and the communication of the results. It will also provide information on the inclusion
and exclusion criteria.

The interviewers will be present at the maternity hospital.

A female fieldworker might generally be a better choice to contact women shortly after delivery. The
fieldworker should introduce themselves, and do the following:

e handover the information leaflet (unless it was made available to the woman during one of
her antenatal visits), briefly describe the survey and ask whether the woman is interested in
participating;

e conduct the screening interview and administer the informed consent form;

e collect the data on exposure, socioeconomic status, etc. using the questionnaire (it is
preferable to do this in an interview rather than to leave the questionnaire with the woman
for self-administration);

e collect a hair sample;

e arrange for the collection of urine and cord blood samples, strictly following the procedure
recommended by WHO for sampling (note: if the recruitment is conducted after the
delivery, it may be necessary to collect cord blood and urine samples prior to recruitment; if
the woman is not eligible or does not agree to participate, the collected biological samples
should be immediately discarded; samples must not be delivered to the analytical laboratory
and analysed prior to obtaining informed consent; samples will be collected in the hospital
and stored before shipment to an analytical laboratory; the national coordinator of the
survey should ensure that only samples from consenting women are shipped to the
analytical laboratory for an analysis);

14
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e obtain medical data on the woman and her child, including ICD-10 codes of diseases and
conditions during pregnancy and delivery: nephropathies (NOO-N16); polyneuropathy and
encephalopathy (G50-G99); complications of labour and delivery (060-075) and delivery
(0O80-084); and basic anthropometrical measurements of the infant (weight and height);
such information could be used in the further analysis of the data on mercury concentration
in biological matrices and the questionnaire data, and to facilitate formulation of exposure-
and risk-reduction recommendations.

All survey forms are translated into a national language. No changes are included in the
guestionnaire. A computerized system will be used to assure correct transfer of the questionnaire
information into the data management system.

Preliminary questionnaire versions in national languages will be pilot tested prior to the main survey
during a national training workshop.

Screening interviews and obtaining consent (annexes 1 and 2) have to be done prior to administering
the questionnaire.

The main questionnaire (Annex 3) can be used to interview the participants at the time of hair
sampling. Completion of this questionnaire takes about 30 minutes, if administered by an
interviewer. Section A comprises personal information, anthropometric data, ethnic origin,
educational level of the family and socioeconomic status. Section B focuses on potential exposure
pathways to mercury, and is divided into four parts: (1) occupational exposure, (2) exposure in the
residential environment, (3) personal care and lifestyle (e.g. smoking behaviour), and (4) food and
beverage consumption.

Personal interviews conducted by trained interviewers are the most commonly used method to
collect data on behavioural and nutritional exposure factors. However, this method has a tendency
to under-report socially undesirable behaviours (for example smoking). This is known as the “social
desirability” bias. On the other hand, interviews have the advantage over self-administered surveys
that any misunderstanding can be resolved immediately, which leads to higher data completeness
and quality. Training of the interviewers is essential to ensure that the interviews are conducted in a
standardized way. The training of interviewers has been shown to improve their performance,
particularly in reducing under-reporting of pertinent information.

PHI of Mongolia is in charge of generating a file with data from the questionnaire and assuring data
quality using a template developed by WHO. The national survey coordinator is responsible for
developing SOPs for data handling and data quality control procedures, and for conducting pilot
testing and evaluation of these procedures prior the beginning of a national survey.

The national coordinator should retain questionnaires from all the respondents until the end of the
study and they should be kept for future reference. Retention of all records should conform to
national requirements and international norms concerning confidentiality. The national coordinator
should complete a summary of information form about mothers donating samples. He should also
provide scanned copies of the questionnaires to WHO upon request.
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To ensure standardization of processes, the training must be organized as far in advance as possible.
Training will involve a range of fieldworkers engaged in survey implementation, including
interviewers, hospital staff, those responsible for collecting samples, those responsible for sample
transportation and laboratory analysists. In particular, Chief of Health Department of Province,
Director of General Hospital, Deputy Director for Clinical Services of Hospital, Head of Maternity
Department and Head nurse will be involved.

The training materials will be prepared and the training will be conducted by the PHI staff designated
for the project implementation. The training modules content will be as the following: overall
information implementing survey, information leaflet, consent form, questionnaire, methodology
and techniques of taking questionnaire, SOP of sampling, storage and transportation of biological
samples.

WHO Standard Operating Procedures (for quality control, sampling and mercury analysis) should be
used for the training. Special attention should be paid to non-invasive sampling that allows avoiding
any risks for women involved in the survey. Hospital staff involved in cord blood sampling should be
instructed that according to WHO recommendations cord blood samples for this project may only be
obtained by ex-utero collection of samples after delivery of placenta and clamping of the umbilical
cord.

All procedures will be done by lectures and practical performances in the maternity department.
It is supposed that at the end of training, examination and evaluation was done by the national
coordinator and lab analyst, and then discussion was taken.

Field survey leader will be responsibility for tailoring or substituting trained staffs when they had sick
call or on a short leave.

All field staff will get compensatory allowances according to their performance which is included in
the project budget.

A technical help desk during the survey, starting from the moment the general protocol is adapted
to the national situation will be established in PHI to increase consistency and promote adherence to
survey protocols.

Quality control with respect to fieldwork and training of the project staff is considered by the
national coordinator. It is in the interest of all partners involved that the fieldwork is controlled and
checked. To avoid errors, checklists including all important steps of the procedures will be prepared.
In addition, field visits by supervisors and from experts not directly involved in fieldwork are
planned.

The following measures are planned to ensure the control the performance by the national
laboratory:
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e To carry out an analysis of 300 blank samples, standard solution, individual biological sample and
reference materials in accordance with total mercury determination CVAAS SOP of Akagi and
Nishimura method which is recommended by from WHO Regional Office for Europe.

e To participate in inter-laboratory comparison of mercury determination organized by Jozef
Stefan Institute of Slovenia.

e To invite a senior mercury specialist to Mongolia in order to exchange practices of laboratory
analysis on mercury determination, calibration of equipment and quality control issues, if
necessary.

e To carry out the quality control analyzes.

e To check the project documents by appointed researcher and national lab analyst
e To visit the field hospitals before the survey and three time during the survey implementation.
e To participate in a mirror analysis organized by WHO.

7. Biological material

Justification for the selection of biomarkers of prenatal exposure to organic and inorganic mercury
In population-based HBM surveys, non-invasive matrices are preferred for assessing exposure to
mercury in order to maximize the response rate. The selection of biological matrices for assessing
human exposure depends on the mercury compounds (organic vs. inorganic), exposure pattern
(chronic or acute) and time of sampling after the exposure (4).

Maternal scalp hair

Exposure to methylmercury is reflected in the level of mercury in scalp hair (4). Once incorporated
into hair, mercury does not return to the blood, providing a good long-term marker of exposure.
Mercury in maternal hair (close to the scalp) is a proxy of fetal mercury exposure (20). Mercury
concentration in 3 cm of scalp hair taken close to the scalp shortly after delivery reflects the
exposure of the fetus during the last three months of pregnancy. However, the concentrations of
mercury in hair can change to a certain extent due to the changing growth rate of hair (21).

Hair-mercury concentrations can be affected by several factors, including hair colour and variable
growth rates (20). Previously conducted studies have shown that total mercury in maternal hair is a
predictor of long-term neurotoxic effects in children (22), despite some studies reporting
inconsistent results, particularly when assessing the effects of exposure to low mercury levels (23).

Mercury levels in populations consuming a very small amount of fish are normally below 0.5 pg/g in
hair; in populations with moderate fish consumption total mercury in hair varies from below 1 to

2 ug/g; while people with frequent consumption of fish (once or more per day) may have mercury
levels in hair exceeding 10 pg/g. The United States Environmental Protection Agency (US EPA)
reference dose of 0.1 pg methylmercury per kilogram of body weight per day corresponds to
approximately 1 pg/g mercury in hair in people with low fish consumption.

More recent calculations resulted in an adjusted biological limit corresponding to 0.58 ug/g in hair,

the validity of which is supported by recent studies of developmental neurotoxicity at exposure
levels close to the background (24).
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A tolerable limit proposed by WHO corresponds to a hair-mercury concentration of approximately
2.5 ug/g, which takes into account the possible compensation for methylmercury toxicity by
beneficial nutrients in seafood. Due to the ease of collection and handling, maternal hair-mercury
level is one of the most widely used biomarkers of prenatal exposure to methylmercury in
population studies.

Cord blood

In contrast to hair, the presence of mercury in blood represents short-term exposure to organic and
inorganic mercury, and does not provide information on long-term exposure and its variations (4).
Total mercury concentrations in cord blood are proportional to methylmercury concentrations in
hair. As a biomarker of prenatal exposure, mercury in cord blood is preferable, as it provides
information on both the exposure of mothers and prenatal exposures of their children (25). Mercury
in cord blood may have a stronger association with neurobehavioural deficits in the child compared
to mercury in maternal hair (26). Concentrations of total mercury in cord blood of individuals who do
not eat fish are normally in the range of 0.5-5.0 pg/L. In cases of high fish consumption, values
higher than 10 pg/L are frequently occurring. The reference value for mercury in cord blood based
on the US EPA’s reference dose is 5.8 pg/L. Mercury levels in cord blood and hair are recommended
biomarkers of prenatal low-level methylmercury exposure due to its selective transfer through
biological barriers such as blood, hair and placenta (27-29). Cord blood is a non-invasive matrix, but
should be collected by the nurse after birth.

Maternal urine

Urine is the matrix of choice for assessing exposure to inorganic and elemental mercury (30, 31). In
an occupationally non-exposed population, the number of amalgam surfaces was found to be
associated with urinary mercury (32). In the general population, urinary mercury can be elevated
also due to high fish consumption, as a consequence of demethylation and excretion of inorganic
mercury and partially also due to limited excretion of methylmercury through urine. Urine is a non-
invasive matrix, is easy to collect and is commonly used to assess exposure to elemental and
inorganic mercury, particularly in occupational health settings where biomonitoring of random spot
urine samples is routinely practiced.

Due to wide variability in urinary excretion rates among individuals, as well as the great temporal
variability in urine composition within individuals (33), the results should be expressed per gram of
creatinine or adjusted for the specific gravity. Concentrations of total mercury in urine of non-
exposed individuals are normally in the range of <0.1-5.0 pg/L. In cases of non-occupational
exposure to inorganic and elemental mercury, values of up to 10 pg/L have been reported, while
workplace exposures can result in levels higher than 50 pg/L. The health-based German HBM 1,2
which corresponds to the concentration of total mercury in urine below which adverse health effects
are not expected, is 7 ug/L, or 5 ug/g creatinine; the German HBM Il value that corresponds to the
concentration above which there is an increased risk of adverse health effects in susceptible
individuals of the general population is 20 pg/L, or 25 ug/g creatinine (34).

7.1.1. Choice of the matrices for the survey and sample collection

The literature provides adequate evidence that mercury in maternal hair (close to the scalp) is an
appropriate biomarker of fetal mercury exposure (26). Moreover, this biomarker has been used to

% These values are based on the German Environmental Surveys (GerESs), nationwide population surveys that
have been carried out in Germany periodically since the mid-1980s.
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show an association between prenatal mercury exposure and long-term neurotoxic effects in
children (22).

Human hair has the advantage of being a non-invasive matrix that is easy to collect through a simple
procedure that requires minimal training of survey personnel. Hair samples can be transported and
stored in a zipper bag or a paper envelope at room temperature (35). Hair samples have been used
extensively in studies of methylmercury exposure from fish consumption (36, 37).

Once incorporated in the hair, mercury remains there, providing information on exposure during the
hair growth period. Most mercury in hair is in the form of methylmercury, especially among
populations that consume fish. It is an accurate and reliable method to measure methylmercury
intake levels. The relevant SOP for analysis of mercury in hair, provided by WHO to the national
coordinators, describes in detail the place on the head for collecting hair samples, the amount of
hair to be collected and the principles of sample storage.

Cord blood can be collected by the nurse after birth and does not cause any pain to the mother or
baby. Mercury levels measured in cord blood reflect exposure of the fetus to mercury and its
compounds. A detailed description of the collection of cord blood is given in the relevant SOP for
analysis of mercury in cord blood, provided by WHO to the national coordinators. The procedures
described in this SOP are only suitable for mercury.

Urine is another non-invasive matrix, which is easy to collect. Urinary concentrations of pollutants,
including mercury, can be influenced by the composition of urine. Therefore, creatinine levels or
special gravity should be measured as well. The results for primary biomarkers are expressed as
adjusted for the creatinine content or special gravity measurement results. Urine collection is
described in detail in the SOP for analysis of mercury in urine, provided by WHO to the national
coordinators.

For the collection of cord blood and urine samples, appropriate containers should be used to
prevent background contamination. Prior to sample collection, the batch of containers for urine and
blood should be tested for the presence of interfering chemicals. The containers for the collection of
cord blood should contain ethylenediaminetetraacetic acid (EDTA) to inhibit blood coagulation.

Based on the scientific information on biological matrices summarized above all three recommended
matrices were chosen for assessment of exposure to mercury in ASGM sites in Mongolia for the
following reasons:

- There are big freshwater basins in the target areas that can be contaminated due to ASGM
activities; analysis of mercury in hair will provide information on methylmercury
contamination through the food chain if freshwater fish is contaminated;

- Contaminated sites are characterized by complex exposure to mercury; assessment of cord
blood will provide data both on organic and inorganic mercury content;

- The best matrix to characterize occupational exposure is urine; workers in ASGM are highly
exposed to inorganic mercury due to their professional activity.

The appointed Head nurse in the field, the national lab analyst in the main lab will carried out quality
evaluation control of all hair samples when before sent and after receiving samples.
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Hair samples do not require any special transport conditions; they can be transported at room
temperature. However, it should be checked that the corresponding documents, including a sheet
listing all samples, is sent in the package and information on any event that occurred during
sampling that could affect the sample, has also been included.

Cord blood and urine samples must be kept at 4°C until their arrival at the laboratory, where they
will be aliquoted and analysed or stored until analysis. Alternatively, the samples can be aliquoted
and frozen in the maternity ward, and then transported to the laboratory under proper conditions.
Furthermore, urine and cord blood samples must be transported in compliance with the relevant
shipping regulations for biological material.

All samples will be sent to mercury laboratory by regular intercity public transport in agreement with
a transportation company, urine and blood samples in the storage cool box.

A specific form will be used to document the sampling, labelling, processing and shipping of the
samples.

Detailed instructions for hair sampling and sample pre-analytical treatment can be found in the SOP
for analysis of mercury in hair.

The cord blood samples should be aliquoted (at least two aliquots) to enable mercury analysis in the
national laboratory and the reference laboratory.

Urine samples should be aliquoted (at least three aliquots) to enable mercury and creatinine analysis
in the national and the reference laboratories.

The 250 individual samples of each matrix (scalp hair, cord blood and urine) are planned to be
collected within the framework of the pilot surveys. All three matrices will be analysed in the pilot
survey.

The samples will be analysed using the following methods.

Total Hg in maternal urine and cord blood: The total Hg concentration in maternal urine and cord
blood was determined by Akagi and Nishimura method, using a RA-915+ cold vapor atomic
absorption spectrometry with a RP-91C attachment in the Environmental Health and Toxicology
laboratory of National Center for Public Health. The principle of this method is to add 1:1 ratio of
concentrated nitric (HNO;) and perchloric acid (HCIO,) and then heating at 200-230°C for 30
minutes. Finally, stannous chloride was applied for the reduction of total mercury.

Total Hg in maternal hair: The total Hg in maternal hair was determined by pyrolysis technique in
the combustion of 520-580°C and 0.8-1.2 I/min flow rate, using a RA-915+ cold vapor atomic
absorption spectrometry with a PYRO-915 attachment in the Environmental Health and Toxicology
laboratory of National Center for Public Health. The principle of method based on combustion of hair
sample and to reduce into Hg’ state (Figure 5).
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Creatinine in urine: The amount of creatinine in maternal urine was determined by using a semi-
automatic photometer Humalyzer 2000 and Hospitex detector in the Nutrition laboratory of
National Center for Public Health.

Samples of cord blood and urine will be analyzed using the methods recommended by WHO.

All samples will be analysed in the national laboratory (Public Health Institute of Mongolia).

7.5. Standardization

Results of the measurements must be analytically comparable between laboratories. To ensure this,
the national survey will follow the SOPs for sampling and analytical methods, and develop
procedures for quality assurance and quality control that cover the pre-analytical phase. The
availability of appropriate reference materials (samples with a certain level of mercury) supports
internal quality assurance. External quality assurance is done through international inter-laboratory
comparison investigations (IC1)* by the Jozef Stefan Institute (Slovenia) in coordination with WHO.

7.6. Storage of samples remaining after the mercury analysis

According to the main PHI regulation, samples will be stored at the temperature -20°C before
mercury analysis including confirmation of high-contaminated samples and destroyed after that but
no later than 1 year after sampling.

8. Data management, analysis and evaluation

8.1. Data management

Data generated during the fieldwork will be further processed and merged in order to allow for final
evaluation and results. A database will combine the laboratory data files and the questionnaire
database. The database is constructed as a matrix with one row per subject and all separate
variables in columns. The templates are provided by WHO. The data from each participant are
identified by a unique identity number (ID number). Please see the following example:

ID number Variable Matrix Biomarker Unit Data source
name
XXXXX HM_HG Hair Total mercury ng/mg Lab result
Blood
Urine

Information on the structure of the database, including variable names, formats, units and rules for
handling missing values or values below the limit of quantification, is included in a codebook.

*|Cl is a measure to harmonize analytical methods and their application so as to improve the comparability of
analytical results. ICl is carried out before the laboratories begin to analyse the samples.
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Mongolia, in consultation and agreement with the project coordinator in WHO, will choose its
software for database management and statistical analysis based on the following criteria:

e suitable for importing data from external data files provided by chemistry laboratories (most

commonly Excel or Access files);

o allows input of the questionnaire data;

e sufficient database management functionality;

e capacity to perform statistical analyses;

e possibility to deliver external databases to a WHO database.

Based on experience in other multicentre studies, statistical analysis programs like R, SPSS or SAS
meet these criteria and are thus recommended.

Data processing will be conducted in each participating country, including Mongolia, while statistical
data analysis will be conducted both at the national level and at WHO. Mongolia will transfer the
data to WHO for creation of a database at the global level, and analysis of levels and distribution of
exposure to mercury at national, regional and global levels.

8.2. Statistical analysis

8.2.1. Data analysis at the national and the international level (recommended approach)

Mongolia will conduct statistical analyses at the national level and submit anonymized data for
statistical analysis to a central database. The aim of a statistical analysis at the international level is
to assess associations between biomarker values and predictors such as age, gender, fish
consumption habits, etc. in a pooled dataset. However, in some cases WHO can make its own
statistical analysis based on data provided by the national coordinator.

Data analysis will involve descriptive statistics and regression analysis. At the descriptive statistics
stage, response rates and distributions of parameters will be evaluated, outliers identified and
checked.

The regression analysis stage will involve analysis of biomarker data in relation to predictors. The
associations will be studied using univariate and multiple regression models.

The appointed researcher will create questionnaire data into Microsoft Excel datasheet. 10% of all
databases will undergo to screening check by the laboratory analyst. The laboratory database will be
created by national lab analyst. After completion of database, it will be transferred to SPSS Statistics
21.

In order to define differences between mercury concentration and risk factor, the Kruskal-Wallis and
Mann-Whitney tests will be applied. When p value<0.05, differences will be considered statistically
significant. Geometric mean (GM) and standard error of mean (SEM) will be calculated because of
abnormal distribution of mercury concentration in the biological samples. In order to evaluate the
correlation between mercury concentration and exposure sources, risk factors multiple linear
regress will be used.

22



The survey protocol on mercury HBM

8.2.2. Data evaluation

The interpretation and evaluation of the HBM results will be dealt with in separate steps. Some of
the questions that the HBM survey aims to answer are outlined below:
e Are the observed levels of exposure important/significant in terms of health risk?
e Are elevated exposure levels associated with specific types of exposure source?
e How specific biomarkers are distributed among defined/selected survey population
strata/subgroups of the general and exposed populations?
e What is the spatial variability in exposure levels in participating countries globally?

Data will be compared with existing data available in the literature and WHO reference levels.

9. Communication

Communication campaigns aim to promote awareness, encourage stakeholder involvement,
maximize recruitment and retention, ensure transparency and openness towards stakeholders, and
to safeguard translation into precautionary and preventive policy. Apart from providing information
to the survey participants, the survey national coordinator will provide targeted information to the
general public, policy-makers and public health professionals.

Effective communication can help to raise awareness in the population and to stimulate preventive
action at the population and individual levels. At the same time, it is important to avoid inducing
anxiety in survey participants when corrective actions are not warranted at the individual level.

Three periods of extensive communication campaigns are identified: prior to and at the onset of the
sampling period, during the survey, and at the results dissemination stage.

Measures to enhance recruitment should start before the recruitment itself begins. The recruitment
process has two main goals: (1) to recruit individuals that adequately represent the target
population; and (2) to recruit a sufficient number of participants to meet the sample size and power
requirements. Therefore the initial campaign will start as soon as the protocol is ready.

In order to meet these goals, it is necessary to make sure information leaflets are tailored to the
target population. The briefing of policy-makers will start at the same time.

It is important that the participants have sufficient opportunities to ask questions, to encourage
uptake and to reduce withdrawal from the survey. The survey information leaflet and other
materials will have contact details of the survey coordinator (including name, address, telephone
number and email address) and be available for participants.

The information leaflet and informed consent form will provide a brief summary of the survey and
its aims, in plain language understandable for a non-professional audience. The leaflet and consent
form will also explain what participation means in practice: how long it takes, where it takes place
and what it involves. The following content of the information leaflet will be considered:

e nature and aims of the survey;
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e confidentiality (that the participant’s responses will not be linked to their name or any other

identifiable information);
e description of what participation means in practice (when, where, who, what);
e inclusion and exclusion criteria for participating in the survey;

e possible risks, inconveniences or discomforts that could reasonably be expected to result

from the survey;

e possible benefits for participants (if relevant, as there might not be any direct benefits);

e responsible institution and the national coordinator contact details;

e information about how the survey leader obtained the potential participant’s contact

information;
e information about what will happen to the results;

e explanation that participation is always voluntary and that participants can withdraw at any

time;

e explanation about how privacy and confidentiality will be maintained over the time data is

stored.

A withdrawal form will be prepared for any survey subject who decides that they would like to
withdraw from the survey. Survey participants may withdraw at any time; they will be asked to

confirm their withdrawal with a signature.

Communication will continue during the survey implementation to react quickly and effectively to
any upcoming questions. Through survey implementation period field staff will be consulted
regarding to recruitment, questionnaire, sampling, storage, transportation issues, as well as
communication with recruited women. Recruited women also will be invited to get more

information and ask questions if necessary.

Before communicating the result of the HBM survey, careful consideration will be given to the
assessment of individual and population risks, based on the measured concentrations of mercury

and the questionnaire data, as well as on the main goals of risk communication, taking into account

different target groups and their needs. The level and distribution of mercury levels and the

associated risk determine the main communication aims. For example, if the HBM survey reveals low
exposure levels and low or negligible health risks, the main purpose would be to inform participants

of the results and to use this as an opportunity to raise awareness and educate. Whereas, if the
survey showed a high level of exposure to mercury, communication of results would include more
information about health risks and risk-reduction measures, including on preventing exposure and

promoting safer behaviours. It is critically important to distinguish between communication

addressed to individuals and to the wider population (e.g. different approaches to risk assessment,

recommended risk-reduction measures, and defining of responsibilities of individuals and relevant

authorities, etc.) as well as to involve different stakeholders according to their roles and capacities.

In general, the fundamental goal of risk communication is to provide meaningful, relevant and
accurate information in clear and understandable terms, targeted to a specific audience. It should
facilitate understanding of complex technical issues — such as exposure to mercury, the associated
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health risks and risk-reduction measures — to bridge the gap between lay people and experts and to
help people make more informed and healthier choices.

All stakeholder categories — including policy-makers, health-care professionals, the general public,
local communities and individuals involved in the survey — will be included in the mercury risk
communication. When communicating the results, consideration will be given to the meaning of
HBM results, their interpretation at individual and population level, and their potential health
relevance (health risk, predictive value of biomarkers, etc.), including communication about
uncertainty. Furthermore, communication on available protective and preventive measures at
individual and population level, especially in the case of observed high mercury concentrations, is an
obligation.

The most effective channels to communicate the message will be identified (through publications,
mass media, scientific reports, leaflets, meetings).

The communication budget is planned in amont around 20% in the project budget.

9.3.1. Communication of the survey results to policy-makers, including government health-
care and environmental protection bodies

Policy-makers, particularly in the health and environment sectors (responsible person in the Ministry
of Health and the Ministry of Environment), will receive a summary of the HBM survey findings with
recommendations on further steps and available risk-reduction measures. The summary will include
information about the levels and distribution of exposure to mercury in a population, existing and
projected health risk at population level, the main sources of exposure to mercury, as well as
available and feasible actions and measures to reduce exposure and health risk. A preventive action
plan will be developed if necessary.

A meeting will be organized to introduce the survey results to the MoH and MoE and discuss further
actions if necessary.

9.3.2. Communication of the survey results to the general population and communities
involved in the survey

Risk-communication messages for the general public and communities will be formulated in a way
that avoids misunderstandings and undue concerns. Prior to formulating risk-communication
messages the population-level risks will be carefully evaluated, using all information available, and
population groups at higher risk (of exposure and health effects) will be identified. A clear distinction
will be made between interpretation of HBM results at individual and population levels.

Relevant recommendations on reducing exposure to mercury and/or preventing health risks will be
developed for individuals on case-by-case bases.

The public perception of risks might affect the acceptability and the appropriateness of risk-
reduction measures. Therefore, it is essential to ensure that the risk-communication process takes

into consideration general public perceptions.

The most effective way to communicate risks is through mass media; for example, as an article in the
newspaper, or a programme on regional or local radio and/or television. Involvement of topical
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experts can strengthen the message and support the recommended risk-reduction measures and
will be considered in certain cases. The use of mass media will allow the message to be presented in
a manner understandable to a broad audience, and provide the opportunity to discuss the problem,
answer questions and give clarifications. Information about the results of the HBM survey, including
on the observed levels and distribution of mercury, will be put in the context of levels of mercury in
the ambient environment.

9.3.3. Communication of the survey results to health-care professionals

In cases where high concentrations of mercury are observed, the results will be communicated to
health-care professionals including general information on mercury and its health effects, the main
sources of exposure, principles of diagnosis and treatment, risk-reduction measures and vulnerable
population groups, for example pregnant women. Identification of target groups for communication
efforts among health-care professionals depends on the population groups at higher risk. These
could be paediatricians, gynaecologists and obstetricians, occupational physicians, and general
practitioners serving specific communities (artisanal and small-scale miners, fishing communities,
etc.). Organization of training for health-care professionals can be considered to help gain support
for implementation of risk-reduction measures.

9.3.4. Communication of the survey results to participants

Individual results will be provided to survey participants upon their wish indicated in the consent
form. In sensitive situations, experts in social sciences and communication might be consulted in
order to understand public perceptions and to develop optimal communication strategies.

Prior to communicating the survey results to participants, the following measures will be considered
in cases where a high level of mercury has been detected:
- - to repeat the mercury analysis to exclude any mistakes;
- totest the samples in a reference laboratory if it is possible;
- to evaluate risks using all available information on potential sources of exposure and the
associated health risks.

When communicating risk-reduction measures, it needs to be remembered that they will differ in
cases of exposure to methylmercury and inorganic mercury. Both forms can present in ASGM areas.

It is important to explain to participants the meaning of their results as clearly as possible. The
results can be communicated to the survey participants through direct contact or through their
family doctors.

Personal communication with individuals at high risk is the most effective way to discuss the
problem and the recommended preventive measures and risk minimizing actions. Involvement of a
family doctor and/or family members might be considered, subject to agreement of the participant.
It is critical to be prepared to provide clear evidence-based answers to questions about the health
effects and medical follow-up, to avoid any misunderstanding or exaggeration of the problem.

Confidentiality of personal data and testing results needs to be guaranteed. At the same time, all

aggregated results can be made publically available, providing that no link can be made to specific
individuals.
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10. Ethics

All national and international rules related to research ethics will be followed during the survey.

The survey has been approved by the Ministry of Health Ethic Research Committee. The decision and
guidance of ERC of MOH followed strictly in the survey. WHO Master Protocol laid a basis for the
national survey protocol development.

The ultimate objective is to guarantee the optimal protection of the rights and dignity of every
survey participant (data subject). Special attention is paid to:

e defining and explaining the specific, explicit and legitimate purposes of the survey to all
actors involved;

e asking for written consent (informed, free, explicit, specific and documented) prior to the
commencement of research. Informed consent includes (Annex 2):

@)

O
O
O
O

O
O
O

the survey objective;

the targeted population and recruitment method;

possible risks and benefits to the participants;

approval of the survey protocol by an ethics committee;

the right to refuse consent or to withdraw consent at any time without giving
reasons and without being subject to any form of discrimination;

the right to access personal results and the wish of participants to know or not to
know their personal results;

the right for privacy for the enrolment discussion, screening process, answering
guestionnaire and taken samples of hair and urine;

the procedure for dealing with critically high biomarker values;

recipients of the survey data;

measures to assure the confidentiality of personal data.

When communicating results at the individual level, explaining their health significance (if known) is

extremely important. When further evaluation or intervention is warranted due to a critically high

biomarker value, communication at the individual level will involve professional counselling.
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Annex 1. Eligibility screening form

1. Are you at least 18 years of age?
[] Yes
[] No

If no = not eligible, stop the interview politely

2. How many days ago was your delivery (if done after delivery)?
days
If more than 14 days = not eligible, stop the interview politely

3. Do you live in [the catchment area of the hospital]?

[]  Yes
[] No

If no = not eligible, stop the interview politely

4. How long have been living in this area?
years
If less than three years = not eligible, stop the interview politely

5. How many days during the last three months have you spent outside the
[catchment area of the hospital]?
____days
If more than 14 days - not eligible, stop the interview politely

6. Sufficient language ability in the interview language? (assessed by the interviewer)
[] Yes
[] No

If no = not eligible, stop the interview politely

7. Hair sampling possible (based on visual assessment — hair length of at least 3 cm on the
back of the head)?

[]  Yes
[] No

If no = not eligible, stop the interview politely

8. Eligible for enrolment?

[]  Yes
[] No
9. If eligible, consented to participate?
[] VYes
[] No

10. Participant gave written consent to (please mark all that apply):
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Hair sample

Urine sample

Cord blood sample
Access to medical records

|

11. Enrolled in the survey?
[] Not eligible
[] Eligible but not willing to participate

[] Enrolled to participate

IF ENROLLED IN THE SURVEY

Name of participant:

Home address:

Date of admission to the hospital:

Date of delivery of child:
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XaBcpaur 1. Cyaasiraanj xaMmpyyJiax maJjryyp

1. Ta 18 Hac xypcaH yy?
[]  Tuim

[] Yryii

X3p3aB yryit 601 > AcyymiK aBaxbIr 3e143r33pP 30rCOOHO

2. Ta X33H e4pUINH 6MHe TepCceH B3 (ACyyMKUIT TOPCHWUIA aapaa aBcaH 6on)?
eaep
X3p3B 14 egpeec A33ww 601 = ACyyMK aBaxbir 3e143r33p 30rCOOHO

3. Ta [amHaneuliH olip opyumd] ambgapaar yy?
[]  Tuim
(]  Yryn

X3paB yryr 601 = AcyymiK aBaxbIr 3e143r33p 30rCOOHO

4. Ta 3H3 rasap X343H *un ambaapy baliraa B3?
Kun
X3p3B 3-aac 40Ol WU ambaapcaH 601 = Acyymik aBaxbir 3e143r33p 30rCO0OHO

5. Ta cyynuiiH 3 capAa [SMHIATUMIAH OMp OpYMBbIH ra3paac]ragHa xaa3H egep b6ancaH 63?
—_6aep
XapaB 14 eapeec 433w xyrauaaHa 6aricaH 6on = AcyyMsK aBaxbir 3e143r33p
30rCOOHO
6. Acyym»K aBaxag, smMap HIr3H X3/HMM 63pxLw33aryn 6alicaH 3cax? (acyymK aBar4mmH
TOL,0PXOMNCHOOP)
[]  Tuim
(]  Yryn

X3p3B yryi 601 = AcyymK aBaxbir 3e143r33p 30rCOOHO

7. YCHUIN 033K aBanT 368 60NCOH 3¢3X (TONTOMH apbIH X3Cr33C aBCaH YCHUM YPT Hb 3 CM-33C

[00LWryn 6arxbIr XapK TOLAOPXONACOH)
[] Tuim

[] Yryii

X3p3B yryit 601 = Acyym:K aBaxbir 3e143r33p 30rCOOHO

8. CypanraaHpg xamparaax Wanryypbir xaHracaH yy?

[] Tuim
L] Yryn
9. Xap3aB TniMm 601, cyaanraaHa OpoLOXbIr 36BLUOBPCOH YY?
[]  Tuim
[]  Yryn

10. CypanraaHa opo/Lory Hb 61MUrasp 3eBLLIEEP6J 6rceH 3cax (Tamaarnarasr XmH3 yy):
[]  Ychwuit gaax
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[] LLI33CHMI A33K

[]  XyitH uycHbl 493X

[] OBYHWI TYYXT3M TaHWU/ILLAXbIT 36BLLU6BPCOH
11. CypanraaHg opox 6010MKTOM 3CaX?

[] Wanryyp xaHraaryW

[] LWanryyp xaHracaH 6071084 OPO/ILLOX XYCINTYH

[] CypanraaHg, oponLox 6ONOMMKTOM

X3P3B CYAANTAAH OPOJILUCOH BON

CypanraaHg opoJILOTrYniAH Hap:

I3puinH xanr:

DMHIN3IT X3BTCIH OH, Cap, e4ep:

Xyyxag TepceH uar, egep:
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Annex 2. Participant Information Sheet

Dear Madam,

Public Health Institute of Mongolia with support from World Health Organization is organizing a pilot
survey aiming at evaluation of health risks of contamination of food and the environment by
mercury and its compounds in Selenge Province of Mongolia. Based on this survey we will be able to
assess exposure of population in Selenge Province to mercury and propose prevention actions if
necessary as well as to support WHO efforts in developing of global plan for monitoring of exposure
to mercury.

Mercury and its compounds are used for production of different types of products and can be
released to the environment as a result of its use or as a by-product during different type of
combustion processed. Exposure to high concentrations of mercury and its compounds for a long
time create a risk of neurological and urinary system disorders.

There are sources of mercury for the population in Selenge province such as mercury use in gold
production at artisanal and small scale gold mining. The population in these areas can be exposed
to inorganic mercury. In waters, marine and fresh, mercury is transformed to methylmercury which
can accumulate in fish and other sea products. Fish and other food contaminated by methylmercury
is the main source of mercury for general population. The survey is aiming at investigating what
concentrations of mercury are accumulated in our organisms through assessment of its
concentrations in scalp hair, cord blood and urine.

When a woman is exposed during pregnancy to high concentrations of mercury, mercury can be
transferred to the fetus, and affect the developing organs and systems. Prenatal exposure to
mercury in high concentrations is linked to an increased risk of certain diseases and conditions in a
child. That’s why we are addressing you and willing to assess your child exposure to this chemical
during last three months of pregnancy.

After the survey we will have information about your body contamination by mercury and risks of
your child exposure to mercury. Having this information we will provide you with advice on how to
minimise or avoid exposure to mercury and prevent its harmful effects to your child.

To analyse mercury concentration we will take samples of scalp hair, cord blood and urine from you.
All these procedures won’t harm you. We will take several strands of hair from back of your head. It
won’t be notable. Cord blood will be taken by professionals in maternity room after delivery of the
child and the placenta. A nurse will instruct you how to collect urine sample when you are in hospital
or after that.

Participation in the survey is voluntary. You can refuse to participate for different reasons. It won’t
influence anyhow to the level and quality of medical care. Moreover, you can withdraw your
participation any time before living hospital. All need is to inform the national coordinator about
your decision. The national coordinator contact details are provided below.

We plan to complete the survey in 4-5 months depending of a number of deliveries during this
period. Two hundred fifty women will participate in the survey together with you.

Participation in the survey is no cost for you.
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In total, participation in the survey will take around 1.5 hour of your time during your staying in a
hospital.

This survey strictly follows all ethical standards. Information we collect during the survey will be
treated as confidential. Neither your name nor name of your child will be published or reported. All
data will be anonymized and ID code given to you will be used for analysis purpose.

Samples collected in the survey will be destroyed in a laboratory after all analysis are completed.
They won’t be used for any other purposes except of the purpose of this survey.

The national survey coordinator

Dr Davaadorj Randoo

E-mail: davrendoo@gmail.com

Phone: 976-99185473

XyHA3T XaTarTai,

LOanxunitH dpyyn MaHauIiH baliryynnarblH 43MKASMTIMr3P HUArMmnitH dpyyn MaHAWIMH XYP33n3H Hb
CansHra anmar faxo MEHIeH YC, TYYHUI HIrAAYYA33P XO0N XYHC, XYP33a3H Byl opyHbl Hoxmpanbir
3PYYA MIHAUWH 3PCANAMNH YHINTIIM XMIAX TYPLUMATBIH TYPLIMATBIH aXK/bIr 30XMOH Bairyynk 6aiiHa.
JHaXYY cypanraaH A33p YHAICN3H CIN3HID aMMarT XYH aMblH ©PTENTUINT MEHTEH YC pyy YHIN3X,
Waapanaratam 60n ypbauMaaH CIPrMnasx apra Xam»Kaar caHan 6oarox, IMB-bIH Xy4MH YapMalnTbir
MOHTEH YCHbl 8PTENTUIT XAHAX A3XMAH XIMKIIHUI Tenesnereer 6010BCpyynaxas A3IMKNIN
y3yynasx 6osHo.

MepKypu 600H TYYHUI HIrAAYYA Hb AH3 OYPUIH TOPAUIAH OYTIIrA3IXYYH YINLBIPNIXIA,
awwurnarggar 6a 6010BCPyyNaNTbIH ABLAL SH3 OYPUIAH TOPANNH WATANTbIH ABLAA, OYT33rasXyyHUMr
awmrnax 3amaap yp AyHA xypd 601Ho. MeHreH yc 6010H TyYHWUI HIraayyauinH eHaep
KOHLEHTPALNA 6pTexX Hb M34P3/1MAH BONOH LW33CHUN CUCTEMUIAH SMISTUIAT YYCraaar.

Can3HrM3 aMIUIMH XYH amA, rap apraap ant 0160paoX Y axunnaraaHa MeHreH yCHbl Xaparnaa
opaor. 4raap ra3pyyablH XYH am Hb OpraHunKk 6yc MeHreH yc pyy H3BTapY 60/1HO. Y¢, fAanali, LaHrar,
MOHTeH YC Hb 3arac, ganaiH bycag 6yTaarasxyyHUNr XypumTayyiK Yagax MeTUUIAH MEHTeH yC pyy
XyBupragar. MeTun meHreH ycaap 60xmpacoH 3arac, 6ycag XyHC Hb HUAT XYH aMblH MEOHTOH YCHbI ron
ax yycBap 6ongor. CyaanraaHbl 30PUATO Hb XYMX, LIyCHbI LU33C, WI3CHUM aryyaamMKUIAT YHINIX
3aMaap MaHali opraHM3MA MOHIeH YCHbI aryynamM»K AMap X3M¥KI3rasp XypumTtaargax baiiraar
cyAanax 30pUAroTON oM.

Ypram/blH rapantait HAHTUIAH XOPTOM HeNeeHeec 60Xk YPrUMitH 3M Hb METUIMOCKPOCKONT 8pTexes,
nnyy amsar bangar. Mim yupaac bmg cyyMinH rypeaH capblH TypLUMA, 9H3 XMMUNH Boancoop Xyyxassa,
Y3YY/13X HEI@ONNNIAT YHINIXMIAT Xycd BaiHa.
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CypanraaHbl gapaa 6ma TaHbl 6ue maxboaplH 60XMPAON, MEHIeH ycaap XOpA0X 3pCA/NMH Tanaap
M3/133/13/1 aBax 60ONHO. DHIXYY M3A33//IMIAT aBaxas 61 MEHIeH yCbIr XapXaH b6aracrax, TyyH33c
3alNCXMiNX Tanaap 3essieree erex 60/1HO.

MeHTIeH YCHbl KOHLUEHTPAUMIAT WUMHMKAIXUIH Tyna 6ua Ta Hapaac Xynx yc, LycC, LW33CHUM A33K aBY
601HO0. 94r33p 6yx Nnpoueayp TaHA XOp y4pyyaaxryit. bBua TonroMHOOCO0 X34, X343H WUPXT YCUMT
aBax 60/1HO. IH3 Hb M3A3rAAXIyI 6aix 60/1HO. XyyxanitH 6010H XYyXAUAH Teneenerdniii aapaa
XYYXOUWH LLYCbIT Y KMPIMCISNTUNH epeeH MIPraKANMH XyMyyC aBHa. DIMHI3IT X3BTCIH 3CB3/ Aapaa
Hb LU33CHUIN O33KUIT faXK Lyrnyynaxbir CyBuUAard TaHA 3aaBapyniHa.

CynanraaHA Opo/LLCOH CaltH AypbiHXaH. Ta AH3 OYPUIMH WanTraaHbl yIMaac 0poaLOX00C TaTran3ax
60/1HO. DH3 Hb IMHINTUNH TYCNAMK YINYMATIIHUIA TYBLUMH, YaHAPT AMap Y Heee Y3YYI3XIYN.
YYH33C rafiHa, Ta 3MH3/I3IT X3BT3X33C33 6MHO 66PUINH OPOILLOOT00 LyLaaK 60NHO. Byx Xaparus3 Hb
TaHbl WWNABIPUIAH Tafaap YHAICHUIN 30XMLyyNaryma Magarasx asaan tom. YHAICHUM
30xXuuyynardnaran xonboo 6apux Maa33aauMnNr 4Oop Y3Yy3B.

CypanraaHbl yeap 6ua xag Xa43H Tepieec xamaap 4-5 capblH XyrauaaHz, cyaanraa ayycraxaap
TenieBnex b6aiHa. CyaanraaHg X0€p 3yyH TaBMH 3M3IT3M TaHTaN XaMT OPOJILOHO.
CypanraaHg xamparaarcag TaHbg YH3 Tenbepryii 6aaarryi.

CynmanraaHg xampargarcag, TaHam SMHI3IT X3IBTIH IMU/YYA3X XyraL@aHA TaHbl Lar Xyrauaa
oliponuooroop 1.5 uar 3apuyynHa.

OHaXYY cypanraa Hb éc 3yiH byx cTaHAapTbIr YaHa mepaaer. CyaanraaHbl ABLAA, LyryyacaH
M3/33/13/1 HyyL, 6alix 601HO. TaHbl XYYXAUNH HIP, HIPUNT HUITIIXK, TannarHaxryn. byx ereraen Hb
Hapryn 6onox berees TaHa ereraceH ID KoapbIr AyH WWHMKKUATIS XMAX 30pUAF00P alimnriax 6oHo.
ByX WWHXMATISHYYA AyYCCaHbl Aapaa WyrayyacaH A33xKunr nabopatopug ycrrax 60aHo. Tag 3H3
cyAanraaHbl 30puarooc bycas 30puaros awmnrnaxrym.

YHA3CHUI cypanraaHbl 30XuMuyynary
[D3snpop PaHOoo Hap

N-main: davrendoo@gmail.com
YTac: 976-99185473
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CONSENT FORM for participation in a human biomonitoring survey to assess exposure to mercury, a
research project carried out by Public Health Institute of Mongolia, in the framework of the World
Health Organization (WHO) global initiative.

Dear Madam,

We are kindly inviting you to participate in a study conducted by the Public Health Institute of
Mongolia in the framework of the WHO global initiative. The study aims at assessment of exposure
to mercury. All people are exposed to certain levels of mercury from the environment. You are living
in an area where mercury is used for gold production. We would like to check if it is posed a health
risk for you and your child. Mercury use is regulated and we don’t expect that it is risky. However, to
confirm that and to advise the government on additional protective measures if necessary, we are
conducting this survey. The survey also will support WHO actions to assess risk in similar places like
you are living in other countries.

The main purpose of this study is to assess your personal and your child’s exposure to mercury.
For that, we will measure mercury concentration in your hair, cord blood and urine. You will receive
individual results; in a case in which high concentrations of mercury are detected, you will receive
advice on individual actions to reduce exposure, or recommendations to seek health advice, if
needed.

Together with you, 250 women from Selenge province will be involved in the survey.

Based on the results of the survey, we will provide data on your child exposure to mercury in womb,
assess the level and distribution of exposure and the main risk factors from mercury for you and
your child. We will advise the government on protective measures to reduce exposure if needed

Some background information on mercury

Mercury is present in air, soil and food and finds its way into the human body, disturbing biological
processes and in some cases affecting our health. When a woman is exposed during pregnancy to
high concentrations of mercury, mercury can be transferred to the fetus, and affect the developing
organs and systems. Prenatal exposure to mercury in high concentrations is linked to an increased
risk of certain diseases and conditions in a child. Analysis of biological material from mothers (such
as hair and urine) and of cord blood helps to characterize prenatal exposures to mercury and to
provide valuable information. This helps to assess health risks for you and your child as well as at the
population level and to support policy interventions aiming at reducing pollution and protecting
health. It can also be used to provide recommendations on how to protect you and your child from
exposure to mercury and reduce risk in cases of detected higher mercury concentrations.

The study is supported by WHO as a part of a global initiative. An assessment of exposure to
mercury during the last trimester of pregnancy, through measuring concentrations of mercury and
its compounds in the cord blood, scalp hair and urine will be done in the survey framework. The
most valuable data to assess prenatal exposure to mercury can be obtained if samples of biological
material are taken immediately after delivery. For that reason, we approach women during their
stay at maternity hospitals. If you are interested in getting more information about your and your
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child’s exposure to mercury, and you meet the eligibility criteria, you are invited to participate in the
survey.

What participation means for you

To assess exposure to mercury and its compounds, we will ask your permission to take samples of
your hair, cord blood and urine, answer a questionnaire and agree our access to your and your child
medical records . All samples will be collected in a non-invasive manner that will not harm you
and/or your child. A sample of umbilical cord blood will be collected by the midwife at birth; a
sample of your hair will be collected by cutting a small strand of hair close to the scalp from the back
of your head; and, a spot sample of your urine will be collected in the container provided by survey
staff. We will also ask you to answer a questionnaire with a number of questions about your diet,
home and work environment, lifestyle and health. This information will help us to learn more about
potential sources of mercury. Completion of the questionnaire should not take more than 30
minutes. All procedures will be conducted by trained personnel, who will also be ready to answer
your questions.

We would highly appreciate it if you allowed us to access the following information from your and
your child’s medical records: your child’s weight and height at birth, as well as your diseases and
conditions during pregnancy and delivery. This information, together with the analysis of mercury
concentrations, will allow the national survey coordinator to provide you with advice on how to
minimize your exposure, if necessary.

In total, participation in the survey will take around 1,5 hours of your time.
Voluntary participation/discontinuing participation

Participation in the survey is voluntary. You do not have to take part in this research if you do not
wish to do so. Refusing to participate will not affect your treatment at this hospital in any way.

Also, if you decide to participate in the survey, you will be able to discontinue your participation at
any time. All you have to do is to inform the researchers that you no longer want to participate.
Furthermore, you can ask for all the samples that you have provided to be destroyed. If you decide
to withdraw your participation and ask for the destruction of your samples, please do it before
leaving the hospital. Withdrawing your participation will not affect your medical treatment or access
to medical services in any way.

The results of the analyses that have already been completed will remain in the survey database and
will be used in survey reports.

Benefits of the survey

The results from all survey participants will be analysed collectively to characterize exposures to
mercury and to guide policy-makers to make informed decisions for the benefit of public health. This
is necessary to ensure health protection from mercury.

Your results will be compared to health-based guidance values, when they are available and we will
have information about risks for you and your child and the population.

You can ask that your individual test results be sent to you or to your doctor. If you choose to have
the results sent to your doctor, we will ask you to provide their name and address in writing.
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You can also specify to not receive your results if you do not wish to know. If necessary, you will
receive recommendations on how to reduce the level of a pollutant in your body or to avoid future
exposures.

Costs
No costs associated with this study will be charged to the participants.
Possible risks

No risks are anticipated associated with participation in this survey. There is no health risk related to
the collection of cord blood. The procedure will not have any influence on the normal delivery
procedures. Possible inconveniences are limited to the time you will have to spend on providing the
hair and urine samples and responding to the questionnaires. The questionnaires and medical
records contain information that can be viewed as sensitive. However these data will be kept strictly
confidential. We will use coding and anonymized data at the data analysis stage. Your personal
information will only be available to authorized investigators.

Confidentiality

Researchers will process the information from the questionnaires and the samples. Your name and
address will be replaced by a code. If the results of this study are published in a report or scientific
journal your name will not be mentioned and no information that can identify you will be included in
such a report or publication. All information will be treated confidentially in accordance with
relevant privacy laws. We will ensure your privacy for collection of hair and urine samples as well as
for answering questionnaires.

Additional information about the survey

You have the right to ask for additional information about the research project and the procedures
described in this document. All reasonable requests for information will be answered by the
principal investigator to the best of their knowledge. The researchers will inform you if and when
any major changes in the procedures, risks or benefits of this study occur.

Information on the progress of the survey can be requested from the national coordinator (( Dr
Davaadorj RENDOO, Researcher, Center for Environmental Health and Toxicology, Public Health
Institute of Mongolia ).

The principal investigator is responsible for this research, to be carried out under the conditions
described in this document.

Name of principal investigator: Davaadorj RENDOO (national coordinator), Researcher, Center for
Environmental Health and Toxicology, Public Health Institute of Mongolia

Other contact people: Baatartsol DAYANJAV (laboratory analyst), Head, Toxicology laboratory, Public
Health Institute of Mongolia
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| have read the information leaflet about participation in the human biomonitoring survey and want
to participate in the survey. | understand the potential risks and benefits of this survey and take part
voluntarily in this study. | understand that the information will be kept strictly confidential and that
the survey was approved by the independent ethics committee of WHO and of Ethics Research
Committee of Public Health Institute of Mongolia.

Mother’s name (printed or written in capitals):

Mother’s signature:

Child’s first and last names (if given):

Child’s date of birth (DD/MM/YYYY):

Communication of results

The quality checked human biomonitoring survey results, including concentrations of mercury in
hair, urine and cord blood, are expected to be available no later than three months after the
sampling. Please indicate below, whether and how you want to obtain your individual results.

| do not wish to receive my results.
| wish to receive my results at my home address:

[]
[]

[] | wish that my results be sent to my doctor.
Doctor’s first and last name:

Doctor’s address:
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O3MB-bIH TEXHUKMIAH A3MMKNSITIN MOHron YAcblH HUArMUIAH 3pyyn MIHAUNH XYPIINIHTUAH XUMK
ryiustracaH “MeHreH YCcHbl epTONTUAT TOO4OPXOMUNOX XYHUA OUMOMOHUTOPUHIMWH cydanraa”-Hbl
aXKNbIH TaHWYJ/ICaH 36BLUGOPAUIH Xyy[ac

XYHA3T 3pXxam xaTartai TaHaa,

TaHbIr O3MB-aac xaparKyymk 6y TecauinH xypasHa MoHron YAcblH HUAMMUIAH 3pyyn MIHAWWH
XYP33/I3HII3C XUMXK TYMUSTraX Oyl cypganraaHA, Opo/LOXbIr ypb¥ 6aiiHa. DHaxyy cyaasraaHbl
30PUIT0 Hb MBHIeH YCHbl BPTENTUINT YHINIX FOM. XYMYYC XYP33/13H BYiM OpUMH Aaxb MEHFeH ycaap
TOAOPXOWN TYBLWMHA epTex banaar. TaHbl ambaapy 6yl rasapt anT aarax yia akuanaraaHg MeHreH
yCbIr awmrnagar. bug sHaxyy cyganraaHbl XypasHA, ant 0160pnox yna axkunnaraaHg awmrnaxk oymn
MOHIeH yC Hb TaHbl HONOH TaHbl XYYXAUNH 3PYYA M3IHA3A 3PCA3N yupyyK Bairaa sacaxminr Torroox
601HO. MEHIeH yCHbl X3P3rnsa Hb KypamaaracaH yump OMAHWI 3yrasc MeHreH yC Hb 3pcaan
6onoxryi rax Taamarnax 6aiiraa 60nHo0. M3CaH X3aMi 4 A33pX Taamarnanbir 6atnax, 3acrnitH MaspbiH
3Yyrasc 3pyy/n M3HAMUAT XaMraa/siax HaMa/T apra Xam»33 aBax Laapasiarataid 3C3IXUNT TOITOOXbIH Ty,
6u1A, 3HIXYYy cydanraar xuixK baiHa. TyyHUN3H 3HIXYY cydanraa Hb 6ycan opHyyaad Ta GyxaHTIM
WXUA HeXLeN aMbaapy 6y XYMYYCUNH 3pCaONUIAT YHIICHI3P AIMB-biH 3yrasc aBax apra XaMm»KasHz,
O3MKNIAT y3YyYy13X 60nHO.

CynanraaHbl aX/blH 0N 30pUATO Hb 3X BONOH XYYXANNH MOHIEOH YCHbI OPTONTUIAT YHIN3X oM. Niima,
6uAa, TaHbl YC, W33C, XYWH LycaHA, MOHIeH YCHbl aryynam&Kunr xamskux 6oaHo. Ta Hyyunan 6yxuii
©OPUINH WNHMKMUNTIIHUI XapuUyr XyN33H aBax 6a X3p3B TaHO, MEHIeH yC eHAep UN3PCIH TOXMONA0NA,
OPTONTUIT Dyypyy/iax Tanaapx XyBb XYHA, YNTNICIH 36BOMNK DOIOH 3pyy/1 MIHAUIMH 36B/16r6e erex
60/1HO.

TaHbTalh HUIMN334 CanaHr3 alimraac HUAT 250 axuyyg cyaanraana xampargax 6oaHo. CyganraaHbl yp
OYHA YHA3CN3H TaHbl XYYXOUMAH MOHFeH YCHbl OPTONTUNH TasiaapX M3433/1193p XaHrax, epTenTuiiH
TYBLWMH BO/IOH TapXanT, MeHIeH yCHaac TaHA, 60N0H TaHbl XYyXA34, Heneenk b6yl ron apcasnT Xy4mnH
yHa/H3. LWaapanaraTait ToxMongong epTentuidr byypyyniax Xamraanax apra Xamk33 aBax Tasnaap
3acruiiH rasapT 3eB6MXK erex 601Ho.

MeHreH yCHbl TalaapX 3apum Cyypb M3433/13N

MeHreH yc Hb araap, Xepc, XyYHC33p AaMKUH XYHUI Buesn HIBTPIH OpXK, BMONOrMNH Npoueccyyaag,
caag, ydypyyngar 6a 3apum TOXMONAONL OWUAHWUNA 3pyyn M3IHA3A, Heneenger. MupamcaH 6Haix
XyrauaaHa eHaep aryyaam:KTailt MeHreH ycaHa epTCeH TOXMONAONL, MOHIEH YC Hb Ypar pyy H3BTP3H
OpPXK, XBOrKUXK Oy 3PXTIH TOrTONLOOHA Heneenger 6aliHa. MpeHaTanb YEUINH MOHIEH YCHbl eHAep
TYHIUNH OPTeNT Hb XYYXA34 TOLOPXON 6BYMH Tycax 3PCANMUAM HIMITAYYAA3r. IXMUH BUMONOrMIAH
maTepuan (Tyxahinban, yc 6010H W3C) 60NOH XYMH LyCHbI WUMHXUAMIS Hb NpeHaTaNb YeUNH MOHIEH
YCHbI 8PTeNTUIAT TOLOPXOMN0X 6ONOH ay xonboraon 6yxmn M3g33n133p XaHraxag Tycangar barHa.
TYYHUYN3H TaHbl BUONOTMIMH MaTepman Hb Ta 6ONOH TaHbl XYYXAUIAH 3pYYA MIHONNH SPCANUNAT YHINIX
6010H Boxmpanbir Byypyynax, sapyyan MIHAMWAT Xamraanax 30puaro Byxmin 604/10rbIH OPOJILLOOHA,
A3MXKNST Y3YyyN3Xaa Tycangar. MeH MeHreH YCHbl aryyiamMK eHAep WUA3PCIH TOXMONAO0NLA SPCOANIT
6yypyynax, MEHreH YyCHbl epTenTeec Ta OONOH TaHbl XYYXOAUMH X3PX3H Xamraajiax Tanaapx
36BNOMKUIT erexes alumnriaHa.

Cypanraar [3Mb psmkgsr 6ereef, 3H3 Hb A31XWMAH CaHaaufarblH H3F X3C3r OM. DHIXYY
cyganraaraap aXuiH W33C, YC, XYMH LyCcaH AaXb MEHIEeH yC 60N0H TYYHUWI HIraAyyANNH aryynamM:uinr
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TOAOPXONICHOOP MKUPIMCHUIN CYYAUIAH 3 cap AaXb MEHIEH YCHbl OPTONTUIAT YHIN3X HONOMIKTON oM.
I3Xx TOPCHUIM Aapaa XypaaH XyrauaaHa, 6MoN0rMAH A3KUAT LYTAYyyACHaap NpeHaTanb YeUH MOHIeH
YCHbI @PTONTUIT YHII3X YyXaN M3A33/IIMIAT ONXK aBaar. Miimasc 61 TaHbIr TOPex SMH3IN3IT 6alix yes,
TaHA, XaHpax 6aliraa 601HO. Xap3B Ta ©6PUINH BONOH XYYXAUNH MEHIeH YCHbl 6PTONTUNH Tanaapx
WUAYY X M3A331/TUIT COHMPXOXK Bairaa 60n 6ua TaHbIr cyganraaHa, xampyynax 60/Ho.

Cypanraa aBax ye 43X TaHbl 0P0JIL,00

MeHreH yc 6010H TYYHUIA HIrgAYYANMH 6PTONTUIAT YHINIXUMH Tyng 6ug TaHbl WI3C, YC, XYMH LyCbIr
Lyrayynax, acyym aBax, Ta 60/10H TaHbl XYYXAMIAH ©BYHUIA TYYXA HIBTPIX 36BLUOSPNIT aBax 60HO.
ByX [423KYYOMIr TaHO, AMap HIMAH XaTranT XWWAXIyWrasp, Ta 60M0H TaHbl Xyyx4s4 atoyn
YUYpYYyNaxrymrasp uyrnyynax 6onHo. Ix 6Gapurd Hb TaHbIr TOPOX yen XYWH LYCHbl [33XKUINT,
CyAanraaHbl aXKMNTaH Hb TaHbl TONTOMH apblH X3Cr33C XYMXTal OMP X3Crasc YMMX YCUMUr 60n0H
LU33CHUIM CaBaHA, WI3CHUIN AI3XKMUIT TYC TyC LyrayyaHa. TyyHUASH 6MA X00N XYHC, TaHbl r3p 60/10H
AXKNbIH OPYMH, ambApasblH X3B Masar 60NOH 3pyyn MIHOMMAH Tanaapx acyyntyyapir 6artaacaH
acyyMXK cyfanraa aBax 60nHO. ACyymK cyAanraa Hb oMposLooroop 30 MUHYT YPIaKUAHI. DHIXYY
M3/,33/13/1 Hb MBHIOH YCHbl BONIOMKUT 3X YYCBIPUIMNH TyXam WYY UXMIAT M3A3X34 Tycnax 6oaHo. byx
YA akuanaraar cyprargcaH sMH3ITMAH aXKUATaH TYMLUSTIIX YYMP acyyaTaHA Xapuynaxad amapxaH
6anx 6onHO.

X3p3B Ta ©6pUiH BOMOH XYYXAUNH TaNaapx A0OPX M3A33/13/14, HIBTPIXUIT 3eBLUIeepBen bmua mall Ux
6anapnax 6onHO. YyHA: Tepex YeUNH XYYXOUUAH KUH, 8HAOP, KUPIMCHUN BONOH Tepex yen TyccaH
©BUYMH BOMIOH HeXUAYY[, MOHreH YCHbl epTeNTTait XonbooTon apxar eBUYMH (BbeepHuit 60M0H
M34P3/IMNH TOITOJILOOHbI ©BYMH). DHIXYY M3IA33/IIMIUT MOHIEH YCHbl WWHXWAMOHUIA Yp AYHTIN
X0N1060CHOOP Waapasaratain ToXMon404, CyAasraaHbl YHAICHUIM 30XMLUyynard Hb TaHbl MOHIEH YCHbI
OPTONTUIT Byypyyax 36BASOMKUIT erex 6osHO.

Cynanraanj OpoJIICOH HUUT XyranaaHj TaHbl Haruir 1,5 mar 3apiyynHa.

CaiiH gypaapaa opoauox/cyaanraaHaac rapax

CypanraaHA TaHbIr CaitH AypblH YHACIH A33p 0pOALyYAHA. X3p3B Ta CyAanraaHg, OpoLLOXbIF XyCaXryi
6aliBan cyganraaHg oposauoxryi 6aitk 6onHo. Ta cyganraaHg, opoaLoXxoocC TaTran3caH Y SMHIATUIAH
3Yra3c TaHA, XMIAXK By IMUMATIIHA, AMAP HIMIH apraap Henee Y3yyA3Xryi.

Ta cypanraaHz oOpoOXoop LWMKACIH Y XYCCIH Yyends cypanraaHaac rapax 3pxman. CyganraaHg,
YPra/IXKAYY/I9H OPO/ILOXbIF XYCaXTyi Haliraa TOXMONAOAA Ta cygnaadypag(Ccyanaadniii mMaga3aauir
[00PO0C XapHa Yy) M3433/19X ECTOW. TYYHUNSH, Ta ©6PUNH O33KYYAUMH Tanaap acyyx, ycrryynax
3pXTai. Xap3B Ta cygasiraaHaac rapaxaap WUnAcaH 601 66pUnH A33KYYANNT YCTracaH 3CIXUIT acyyx,
SMH3/IM33C rapaxaac emHe ycTryynax apxtait. CyaanraaHaac rapcaH TOXMOALO0A AMAp HIr3H apraap
TaHbl 3PYY/1 MOHAMNH YAUUATISHA HIBTPIX 3CBI1 SMUUTIIHA, HONOBNOXTYIA.

LUMHMKMUATISHUI Yp AYHT cyAanraaHbl HIrgCaH M3433/1/IMIAH caHA Xaaranax 6a 3eBXeH cyganraaHbl
TalinaHA awmurnaHa.

CypanraaHbl aXKAblH TaHA, 6010H 6BUA3HA YAA3X awunr TyC
M6eHreH YCHbl OpPTeNTUWI TOLOPXOWMAOX, HUMUTMWNH 3pYYyl MIHAWMH CcygdanraaHbl yp awrMmr
433Wwnyynaxsp 6opnoro  6on0BCpyynarygbir  M3433/1133p  XaHrax YyAH33C 6yx  cydanraadg,

0pPOALOrYAbIH YP AYHA AYH LUMHMKWUATIS XUACIH 6aliHa. DH3 Hb MOHTeH YCHbl ©pTenTeec 3pyyn
M3HAMIAT XaMraanax axu om.
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TaHbl WWHKWUATIIHUIA yp AYHT 3pYYA MIHASA CYYPWUACAH 36BABMMNK XIMMKIITIM XapbLyyax,
CypanraaHZ COHFOCOH XyH am, TaHZ O60N0H TaHbl XyyXxAas4 y4uupy 60n0X 3pcANMAH Tanaapx
M333/1IMAT erex 6oaHo.

TaHAg 6010H TaHbl 3IMUNA UATISCIH LNHMKUATIIHUIA XapPUYT Ta acyyx 3pXTaN. XapaB Ta WMHKMUAFIIHUN
Xapuyr aMmumg, UAraaxXasp COHrocoH 6on 6ua amunitH Hap, xaarminr 6udrasp asax 60nHO. X3p3B Ta
O6PUNH LNHXUATIIHUI Xapuyr M3IAIXMIT Xycaxryil 6aiiraa 601 WMHKWAMIIHUI Xapuyraa aBaxryi
6anxk 6onHO.

X3p3B TaHbl LWMHXWUATIIHUI XapWUy eepuNenTTav rapcaH TOXMOAAONL WUP33AYNL rapax 3pcAanssac
CIPIUIAIK BPTONTUINT X3PX3H Byypyynax Tanaapx 3esaeree aB4y 601HO. Ta XyCBIA

bua TaHa, XYYXAUMH 3pyya MIHAMMH WK Bypasnauiir onrox 6a X3pxsH awwurnax Tanaapx
3aaBapumaraar cysunary erex 60/Ho.

3apgan
CypanraaHg oponuoryma amap HaraH tenbep Tenexryi.

Fapu 6onox apcanyya,

DHaXYY cydanraaHbl yen simap HIrsH 3pcAa/1 rapaxryii raxk oua y3axk 6aMHa. XynH LycbIr Lyrayynaxag,
AMap HarsH 3pyya M3HAWWH 3pcadn rapaxryi. CyaanraaHbl YA axKMANaraa Hb X3BUWH TepenTtes,
Heneenexryi. Yc, Wa3CHUA 433K LYTAYynax, acyymyK aBax YMa axkuanaraa Hb TOLOPXOM XIMMKIIHUM
Xyrauaa waapagar Tyn TaH4 Teser yaax 6010x oM. Acyymy 60/10H ©BYHUIN TYYXMMH M3A33/131 Hb
XYBb XYHUIA HyyuTal XOn600TOoW Tyn 6MA, M3A33NNMWAT YaHd Hyyunax 6onHo. Magsnnuvinr asax,
6onoBcpyynaxag 6ua ererannnr KognoHo. TaHbl XYBUNH M333/13/1 36BXOH COHIOMACOH CyA/1aaqaas,
H33NTTal 6alix 6onHo.

Hyyu xagranax

Cyanaauma acyym:k 6010H A333KyyA33C M3A/IIMIAT LyrAyy XK, 6010BcpyyiHa. TaHbl H3p 6010H Xasr
KoanorgcoH b6aiHa. CypanraaHbl yp AYHT TalnarHax, WWHMKASX yXaaHbl CITIYYAL X3B/YYN3X34 TaHbl
H3p XadAr, Aypaarpaxryin. byx magssnnyys xonborgox apx 3ymH akTblH garyy HyyuaaracaH 6aliHa. bug
TaHbl YC, L33CHUIM A33XKMUT Lyrayynax, TYYHUYNSH acyynTaHA XapuynaxblH Tyng TaHbl Hyyujaabir
XaHrax 6onHo.

CypanraaHbl Tanaapx HIMINT M3433139

DHaxyy 6apumT BUYMIT AypaaracaH cyganraa 6010H YA aXknanaraaHbl Tanaapx HIMIAT M3L33INNIT
acyy)K naBfax 3pxTa. TaHbl acyycaH acyynTaHg, CyfanraaHbl yaupaary Hb ©6epuiiH M3AA3TMIAH
XaMK33HA, 6ypaH Xxapuynax 6onHo. CymanraaHbl yen rapax 3pcgsn, ady xonborpon 60s0H yin
arKunnaraaHbl @6pUYNeNTUNT Cyanaauuna Tana magarasx 6onaHo.

CyfanraaHbl ABLbIH Tanaapx M3433/UIMWAN CyAanraaHbl YHASCHUIA 30XMLyynardaac acyyx 60/Ho.
(PaHOoo2uliH Aasaadopyc, HUArMUIAH 3pyyn MIHOAUMH XYP33N3HTUIAH OpuUHbl 3pYyyl M3IHA, XOp
Cy4nanblH TOBUMH CyA1aay, XYHUIA UX 3MY).

CypanraaHbl yamMpaard Hb 3HaXyy O6apumT OuuMIT aypacaH 6yxuii n ynn axunnaraar xapuyuaH
arkKunnaHa.

CypanraaHbl yaMpaaryuiii Hap: PaHaooruiiH [laBaagop:k (YHA3CHWIA 30xuuyynard), MoHron YacbiH
HUArMmnitH apyyn MaHAUMH XYP3313HIMIH OpYHbI 3pyya M3HA, XOp CyAnablH TOBUNH cyasiaad

bycad cydnaay: LaaHmcaseiH baamapyon (nabopaTopuitH WKMHXKI34), MoHron YncblH HUArmuninH
3PYYA MIHANIMH XYPIINSHIUIH XOp cyananbiH NabopaTopuitH spxaary

MWHNI Bre XYHNI1 BUOMOHUTOPUHIUIAH CyAanraaHL OpoALOX TyXal M3433NNMMH XyYACHIT YHLAag,
cyganraaHz opouUOXbIr 3eBlWeepy 6aitHa. by aHaxyy cydanraaHg caliH Aypaapaa oposuoXK baliraa
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berees cymanraaHbl ay xonborgon, rapy 6onox 3apcasnuir onnrocoH. Cypanraar Asyynax
3esweepaniir 3MB-biH Ec 3yiH xopoo 6010+ [MoHron YacbiH IMA-Hbl AHaraax yxaaHbl &c 3yiH
XAHaANTbIH XOPOOHoOC] berees cydanraaHbl M3O3/IMAT YaHAg HyyuascaH OO0NOXbIr OM OUArOXK
6ainHa.

CypanraaHg Opo/ILLOTY 3XUIMH H3p (TOM yCrasp 6uumx):

IXMMH rapblH yCar:

XyyxauiiH oBor Hap (XapaB Hap erceH 6on):

XYYXOninH TepceH oH cap eaep(enep/cap/un):

Yp AYHT 3praH M343313X

[23)K aBcHaac XoMw 3 capblH AOTOP YC, LW33C, XYMH LyCaH Aaxb MOHIOH YCHbl aryynamMsKuinr
TOAOPXONNCOH XYHUI BUOMOHUTOPUHIMMH CyAanraaHbl yp AYHT HapuiByiaH rapracaH b6aliHa. Ta
©6PUIMH WNHKUATIIHUIA XapUyr aBax X3/163pUIMT COHFOHO VY.

BW e6PUINH LMHKUATIIHUIN Xapuyr aBaxrym.
B1 ©6PUINH LMHKUATIIHUI Xapuyr IPUIAH Xaaraap aBaxbir Xycy 6aiHa:

——
(S —

[] By 86pUIH WWNMHXUATISHUIA XapUyT IMUMA UNTIIXUIAT XycY BaliHa.
DMUYMIH OBOT, H3p:

SMUMMUH xadar:
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Dear Mr/Ms -----

Public Health Institute of Mongolia with support from World Health Organization conducted a survey
to evaluate the population exposure to mercury.

We recruited women in maternity hospitals and assessed concentration of mercury in scalp hair,
cord blood and urine.

Your patient Ms ------- participated in the survey. We found exceeded level of mercury in her
hair/blood/urine. She instructed us to inform you about the results of laboratory analysis of her
biological samples. The observed level of mercury in your hair/urine/cord blood is ----- ua/q (ug/L).
The normal range of total mercury in blood varies from 1.0 to 5.0 pg/L, in hair — from 1.0 to 5.0 pg/g,
and in urine from 0.4 to 7.0 pug/L. In some cases, clinical manifestations of mercury poisonings were
not observed with mercury level in biological samples 10-50 times and even higher than average
level in population.

However, medical examination is necessary to exclude mercury poisoning.
Please, find below some information about mercury and its health effects for your consideration.

There are three main forms of mercury: metallic mercury, inorganic mercury (mercury salts) and
organic mercury (methylmercury). These forms of mercury differ in their degree of toxicity and in
their health effects. High level of mercury in hair reflects exposure mostly to methylmercury, in urine
— mostly to inorganic mercury, and in cord blood — to both organic and inorganic mercury.

Repeated or continuous exposure to elemental mercury due to briefing of contaminated air in
occupational environment or evaporation from mercury spills (broken thermometers or fluorescent
lamps) can result in damage to the nervous system and kidneys. Classic symptoms of poisoning
include neuropsychiatric effects and renal impairment. The neuropsychiatric effects include tremor,
anxiety, emotional lability, forgetfulness, insomnia, anorexia, erythrism (abnormal irritation,
sensitivity, or excitement), fatigue, and cognitive and motor dysfunction.

Methylmercury may affect many different areas of the brain and their associated functions, resulting
in a variety of symptoms. These include personality changes (irritability, shyness, nervousness),
tremors, changes in vision (constriction (or narrowing) of the visual field), deafness, muscle
incoordination, loss of sensation, and difficulties with memory. The main source of exposure to
methylmercury is contaminated fish or shellfish.

Exposure to inorganic mercury is unlikely in investigated population groups. The inorganic salts of
mercury are corrosive to the skin, eyes and gastrointestinal tract, and may be toxic for kidney if
ingested.

All forms of mercury can cause kidney damage if large amounts enter the body. Kidney effects can

range from increased protein in the urine to kidney failure in case of a massive poisoning. The
kidneys are likely to recover once the body clears itself of the contamination.
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All mercury effects to adults are reversible. But measures should be taken to reduce the mercury
body burden.

We kindly ask you organize medical follow-up for your patient to check if there is a clinical
manifestation of mercury poisoning.

We are ready to provide you with advice what measures can be recommended to reduce exposure
and prevent any negative health impact.

Feel free to contact me if additional information or clarifications are necessary.

The national survey coordinator

Dr Davaadorj RENDOO, Researcher, Center for Environmental Health and Toxicology
Phone: +97611 327870
E-mail: davrendoo@gmail.com
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Dear Madam/Ms ------ ,

We would like one more time to thank you for the participation in the survey on evaluation of
exposure to mercury organized by the Public Health Institute of Mongolia with support from World
Health Organization.

Following your instruction to contact you directly provide the survey results we would like to inform
you about mercury level in your hair and urine, and in the cord blood.

We found elevated level of mercury in your hair/urine/cord blood sample(s). We would like to stress
that it doesn’t mean that you have health disorders caused by exposure to mercury. Clinical
symptoms are developed only as a result of exposure to very high concentrations of mercury for a
long time and significantly depend on many other factors e.g. form of mercury, pathways of
exposure, nutrition status, etc.

The observed level of mercury in your hair/urine/cord blood is ----- ug/g (ug/L). The normal range of
total mercury in blood varies from 1.0 to 5.0 pg/L, in hair — from 1.0 to 5.0 pug/g, and in urine from
0.4 to 7.0 ug/L. In some cases, clinical manifestations of mercury poisonings were not observed with
mercury level in biological samples 10-50 times higher than average level in population.

However, it does mean that actions should be taken to reduce your and your child exposure to
mercury.

We kindly recommend you to have medical examination to exclude any symptoms of mercury
effects to your health. Please, address your family doctor. Very simple tests such as investigation of
your neurological and kidney functions can be done. Your family doctor can do it and recommend
more specific medical examination if needed.

You also should know that mercury health effects are reversible and fully disappear when mercury is
released from your organism. We will provide you with an advice on how to reduce exposure to
mercury and decrease its level in your body. It can be done by correcting your life habits.

We also can provide your doctor with the advice to support you if you decide so.
Please, call or write me if additional information, clarification or support is necessary.
Kind regards,

The national survey coordinator

Dr Davaadorj RENDOO, Researcher, Center for Environmental Health and Toxicology
Phone: +97611 327870
E-mail: davrendoo@gmail.com
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Annex 3. Main questionnaire for participants

Name of participant

Medical record number

Identity number of participant

Date of interview Date (day/month/year): _ / [/

Date of child delivery Date (day/month/year): _ / [/

A. Personal information
A.1. Mother of the child (survey participant)

A.1.1. What is your ethnicity (or nationality)?

A.1.2. Have you had children previously?
O No
(0] Yes How many?

A.1.3. What is your education level? Please select ONE answer.

O Primary (completed primary school)
O Secondary (completed secondary/high school)
O Post-secondary (college, university)

A.2. Farther of the child

A.2.1. What is the education level of the farther? Please select ONE answer.

O Primary (completed primary school)
O Secondary (completed secondary/high school)
O Post-secondary (college, university)

A.3. Economic status of your household
A.3.1. How easy is it for you to cope financially? Please select ONE answer.

O Difficult, not always able to afford the necessities

O Income is limited but can afford the necessities

O Live comfortably, but no excess in disposable income

O Stable financial situation, able to afford high-quality products and services
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B. Potential exposure to mercury
B.1. Occupational exposure

B.1.1. Before your maternity leave/pregnancy, did you have a paid full-time or part-time job?
(as an employee, employer or self- employed)

O No
O Yes

If NO, please go directly to section B.1.5.

B.1.2. Have you ever worked in the following industries or sectors? Please mark all that apply.

Industry type Never | Lessthan6 | Between6 | 1-5 More Any time

months months years than 5 during this
and 1 year years pregnancy

Chemical/petroleum (0] 0 0 0 (0] (0]

Metal smelting 0] 0 0] 0] 0] 0]

Metalworking 0] 0 0] 0 0] 0]

Chloralkali plant O 0 0 0 0] 0]

Chemistry laboratory 0] 0 0] (0] 0 0

Dentistry 0] 0 0] 0 0] 0]

Waste management 0] (0] 0] (0] 0] 0]

(general)

Electronic waste 0] 0 0] 0 0 0

management

Artisanal and small-scale 0] 0 0] 0 0 0

gold mining

Production of goods that 0] 0 0] (0] 0] 0]

contain mercury, such as

traditional remedies,

cosmetics, etc.

B.1.2.1. Please provide the name and address of the industrial enterprise where you were working
before/during this pregnancy.

B.1.3. In your job, did you have contact with the following substances? Please mark all that apply.

Substance Don’t Never | Lessthan | Between 6 1-5 More Any time
know 6 months | monthsand | years | than5 | during this
1 year years pregnancy
Metallic dust 0] (0] 0] 0] 0] 0] 0]
Mercury 0] 0] 0] 0] 0] 0] 0]
Amalgam (0] (0] (0] 0] 0] (0] (0]
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Pesticides 0] 0 0] 0] 0] 0] 0]
Fumes from burning (0] (0] (0] (0] (0] (0] (0]
coal

Fumes from burning 0] 0 0] 0] 0] 0] 0]
electronic waste

B.1.4. If you have worked in any of the previously mentioned industries or have had exposures as
listed in the previous questions (you answered YES to any questions in B.1.2—-B.1.3), please provide
additional information below. Please mark all that apply.

Always Occasionally No
Did you change work clothes before entering your 0] 0 0]
home?
Did you change work shoes before coming home? 0] 0] 0
Did you take a shower after your work shift before (0] (0] 0]
coming home?
Did you ever bring your dirty work clothes or other 0] 0] 0
contaminated items home?
If you answered YES to the previous question — Did (0] (0] 0]
you wash your work clothes separately from any
other clothes?

B.1.5. During your pregnancy, did your husband/partner or anyone else living in your household
work in the following industries/sectors? Please mark all that apply.

Industry type Yes No Don’t know
Chemical/petroleum o 0 o]
Metal smelting 0] 0] )
Metalworking (0] (0] )
Chloralkali plant 0] 0] )
Waste management (general) 0] 0] 0]
Electronic waste management 0] 0] )
Chemistry laboratory (0] (0] 0]
Dentistry 0] 0] )
Artisanal and small-scale gold mining 0] 0] 0]

B.1.5.1. Please provide the name and address of the industrial enterprise where your
husband/partner worked before/during this pregnancy.

B.1.6. During your pregnancy, did your husband/partner have regular occupational or hobby-
related contact with the following substances?

Substance Yes No Don’t know
Metallic dust 0] (0] 0]
Mercury 0] 0] o
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Amalgam

Pesticides

Fumes from burning coal

Fumes from burning electronic waste

O|0|0|O

O|0|0|O

O|0|0|O

B.1.7. If your husband/partner or any other member of your household worked at an industrial
enterprise (you answered YES to any question in B.1.5-B.1.6), please provide additional

information below. Please mark all that apply.

Always Occasionally No
Did your husband/partner change work clothes (0] (0] 0]
before entering your home?
Did your husband/partner change work shoes 0] 0] 0
before coming home?
Did your husband/partner take a shower after (0] (0] 0]
work, before coming home?
Did your husband/partner bring dirty work clothes 0] 0] 0
or other contaminated items home?
If you answered YES to the previous question — Did (0] (0] 0]

your husband/partner always wash work clothes
separately from any other clothes?

B.2. Residential environment

B.2.1. Where is your place of residence located?

O Inthecity
O Inarural area

B.2.1.1. In what neighbourhood or residential area do you live?

O Please provide name of the CitY/Village: ............oeeeeeeeeeeeieeeeeeeeeceieeeeeeveieeeveseeeveessisevessseenes
O Please provide the NAME Of tRE Qreq: ..........uueveeeeieiieseisececeet ettt st s e e e e r s st se e ane

B.2.2. Are there any of the following in the vicinity of your home (up to 2 km)? Please mark all that

apply

<
[0}
7}

=2
o

Don’t know

Metalworking business

Waste incineration plant

Cement production plant

Chloralkali plant

Municipal landfill

Landfill for industrial by-products/waste

Crematorium

Mining operation

Artisanal small-scale mining

Thermo-power plant

Electronic waste dismantling

O|0|O0|O|O|0O|O0|O0|O|0O|0O

O|0|O0|O|O|O|O0|O0|O|0 |0

Oo|0|O0|O0|O0|0O|O0|0|O0|0O|0O
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B.2.3. What fuel or energy source do you mainly use for cooking and for heating inside your
home? Please mark only one fuel source for each.

Fuel source Cooking Heating
Natural gas (0] 0]
Coal or charcoal 0] 0
Electric power 0] )
Wood or biomass 0] )
Hot water or hot air from central heating system (0] 0]
(district heating or central boiler for a multi-
apartment building)

Kerosene 0 )

B.2.4. What is your main source of water for drinking and cooking? Please select only one water
source for each.

Water source Drinking Cooking
Public water supply (0] 0]
Private well or spring (0] 0
Bottled water (0] 0]
Surface water (river, lake, etc.) (0] 0]

B.2.5. Has a thermometer or any other device containing liquid mercury (like a
sphygmomanometer) been broken in your home during the last two years?

O No
O VYes. Ifyes, how long ago? Please specify below:

O Less than 30 days ago

O from 30 to 90 days (three months) ago

O From 91 days to 6 months ago

O More than 6 months ago but within the last 2 years
O Don’t remember/don’t know

B.2.6. Has an energy saving fluorescent lamp been broken in your home during the last three
months (90 days)?

O No
O VYes. If yes, how many days ago? days
O Don’t remember/don’t know

B.2.7. Has anyone worked regularly with metals in your home in the last three months (e.g.
soldering metals as part of do-it-yourself and hobby activities)?

O No
O Yes
O Don’t know

B.3. Personal care and lifestyle

B.3.1. Do you have any dental amalgam fillings (dark-coloured fillings)?
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O No
O VYes. If yes, how many amalgam dental fillings do you currently have? ............
O Don’t know

B.3.2. Do you often use chewing gum or habitually chew (leaves/tobacco, etc.)?

O No
O Yes

B.3.3. Have you ever smoked cigarettes or other tobacco products in your life time?

O I have never smoked. Go to question B.3.5.
O Il used to smoke, but quit prior to this pregnancy
O | was smoking during this pregnancy

B.3.4. How often did you smoke, on average, before and during pregnancy?

Frequency Before During

o

Did not smoke (0)

Smoked less than once per week

Smoked at least once per week, but not every day

o|o|O0
o|Oo|0o

Smoked daily

B.3.5. How often did you drink alcoholic beverages during this pregnancy?

O Never
O At least once per month
O At least once per week

B.3.6. Do you regularly use skin-lightening products?

O No
O Yes

B.3.7. Did you use skin-lightening products during this pregnancy?

O No
O Yes. If yes, how often? Please specify below:
O At least once per day
O At least once per week
O At least once per month
O Less that once per month

B.3.8. Do you regularly use traditional remedies/medicines that may contain mercury (containing
cinnabar)?

O No
O Yes
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B.3.9. Did you use traditional remedies/medicines that my contain mercury (cinnabar) during this

pregnancy?

O No

O VYes. If yes, how often? Please specify below:

O Atleast once per day
O At least once per week

O Atleast once per month

O Less that once per month

B.4. Food and beverage consumption

B.4.1. How often do you eat the following foods? Please mark each category.

Type of product At least once At least once | At leastonce | Less than
per day per week per month once per
month
a. Any type of fish/shellfish/sea 0 0 0 0]
weed (such as tuna in salad or
sandwich, pizza, prawn cocktail,
etc.)
a.l. Fish from shop 0 0 O 0]
a.2. Shellfish from shop 0 0 o] 0]
a.3. Seaweed 0] (0] 0 0]
a.3. Locally produced seafood 0 (0] 0] 0]
(any type)
b. Cereal and grain products (any 0 0 0 (0]
type)
b.1. Rice and rice products from 0 0] 0] 0]
shop
b.2. Bran and germ 0 0] 0] 0]
b.3. Locally grown rice
c. Meat and meat products (any (0] (0] (0] 0
type)
c.1. Game meat 0] O O 0]
c.2. Edible offal (liver, kidney, (o] (0] (0] 0]
etc.)
c.3. Chicken 0] (0] (0] 0]
d. Vegetables and mushrooms (0] (0] (0] (0]
d.1. Wild mushrooms 0] (0] (0] 0]
d.2. Leafy vegetables from shop 0 (0] (0] 0]
d.3. Legumes from shop 0 (0] (0] 0]
d.4. Root vegetables from shop 0 0] 0] 0]
d.5. Locally grown vegetables 0 (0] (0] 0]
(your own or purchased at a local
market)
g. Herbs collected locally (0] (0] (0] (0]
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| (including in herb teas)

B.4.2. How often did you eat the following types of fish during the last three months?

Types of fish At least once At least once | At leastonce | Less than
per day per week per month once per
month
a. Swordfish, tuna (0] (0] (0] (0]
b. Oily fish (sardines, herring, (0] 0] 0] 0]
mackerel, salmon, etc.)
c. Whitefish, cod, haddock, plaice (0] (0] (0] (0]
d. Freshwater fish (trout, perch, 0 (0] 0] 0]
others) from shop
e. Freshwater fish locally caught (0] (0] (0] (0]
f. Shellfish 0] (0] (0] 0
g. Seaweed (0] (0] (0] (0]
h. Canned fish 0 (0] 0] 0]
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“TpeHaTanb YEUNH MOHIOH YCHbl OPTONTUNAT TOAOPXOMNITIOX OUOMOHUTOPUHI” -

WIH cyAanraaHbl acyyMx

CypanraaHz oporLor4yniiH OBOr Hap

CynanraaHng, opornuorymMnH gyraap: [ P= (o

©OBYHUN TYYXUWH gyraap: PeructpuinH gyraap:

AcyymX aBcaH XYHW OBOT H3p

Acyymx aBcaH : 2016 oH .... cap ..... efaep

Ox amapxcaH: 2016 OH .... cap .....

A. XyBUMH M3a33nan
A.1. OxninH mag2anan
A.1.1. Ac yHaac:
A.1.2. Ta eMHe Hb Xyyxag Tepyyrk 6arncaH yy?
O Yryn O Twam 6on ................ IXyyxannH Toor Guumx/

A.1.3. Ta smap 6onoecponton 637

O bara /3-4 xun/

O bypasH 6yc ayHAa

O bypaH pyH

O Tycranm gyHg /Tycram MIpraxnuiH cypryyns/
O [Ooasg

A.2. DurmnH magasanan

A.2.1 Ta samap 6onoscponTon 63?

O bara /3-4 xun/

O bBypaH 6yc ayHa

O bypsH pyHL

O Tycran gyHa /Tycrai MapraxnuiH cypryyns/
O [Hoespg

A.3. TaHai rap 6ynuinH opnoro aMmbXupraaH YuHb Xypaar yy?
O Yryn
O bara opnoroTtoi, raxgas aMmbXXupraaH Xypaar
O bBonomxuinH ambgapgar, raxaas aMmbXxupraaHaac unyy rapgarrym
O Twunm, xypaar
B.MeHreH ycHbl epTonTt
B.1. AXnbIH 6anMpaH gaxb epTenTt

B.1.1. TepexuiiH eMHe Ta siMap HaraH axun apxanx 6arvicaH yy?
O Yryih (Xapss YIYU 6on wyyd B. 1.5. acyynmad xapuynHa) O  Tuiim

B.1.2. [loopx XYCHArTaA xarcaacaH axrnbIr Xumx 6ancan yy? /onoH xapuyntran 6amx

6ornHo/

AXITbIH Tepen Yryn KvpamcaH 6 cap 6 capaac 1-5xwun | 5-aac
Ganx XYPaxrym UIyy, Xun 0391 XKuri
XyrauvaaHg XyrauaaHg | Xypaxrym
ye, ye XyrauvaaHg

Xumun/raspbiH TOC O] O] O] ©) @) @)

TemepnerniH O O O @) o @]

ynnasap

XnmunH nadoparopu @) @) @) @) @) @)
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LyaHui amHanar

Buunn yypxanH ynn
axunnaraa

O|0o

O|0o

O
O

®)
@)

o|0o

o|0o

B.1.2.1. Ta Xnpamcnaxaac emHe 60MOH XMPIMCIH Banx xyrauaaHg xaaHa axunnax 6avicaH

03?

b.1.2.2. OpXUH
B.1.3. Ta axnblH 6anpang 0OOPX XYCHAITaHA 3aacaH boxupayynardng eptex 6arncaH yy?
/onoH xapuyntTtan 6amk 6onHo/

TOPryynary

Aamap

axun

apxangar

B3?

Boxupayynary Magaxryn | Yryn | 2KupamcaH | 6 cap 6 capaac 1-5 5-aac
Ganx yeaaa | Xypaxryn O33LL, XKUIT | KK nnyy
ye, ye XyrauaaHg | Xypaxryu Xun

XyrauaaHg

MeTtann @) 0 0 0 ©) @)

aryyrncaH 1ooc

MeHreH yc ) ) O] O] o) o)

LyaHun @) 0] ] @] ) @)

amanbram

XOPTOH LLaBbX @) 0] ] ] @] @]

ycTrary

/nectuung/

HyypcHun yTaa @) @) @] @] @) 0

5.1.4. 5.1.2-b.1.3-0 acyyntana TUWM rax xapuyncaH 60mn 4OOpX XYCHIITUIAr 6erneHs vy.

BanHra

Yryn

Ta axnbiH XyBLICaa rapTad OpoXx00CO0 6MHO COSbAor yy?

Ta axnblH rytnaa rapTaa xapmxaacaa eMHe Conbaor yy?

Ta axun gyyccaHbl Aapaa LWypLUYYpPT opaor yy?

Ta 60XMpACOH axnblH XyBLICbIr rAPT33 aBy UpXx 6aricaH yy?

Xapas TUM rax xapuyncaH 60n 60XMpACOH aXTblH XyBLIChIT
Oycag xyBuacHaac Tycag Hb yraagar yy?

olo|o|o|o|s

>
ololo|o|o[®
()

O|0|0|0|0

B.1.5. TaHbIr xxmpamcaH 6anx xyrauaaHg rap 6ynuMnH ryuwyyamiH HAr Hb XYCHIITAHA 3aacaH
axun xumxk barncaH yy? /onoH xapuynttam 6amk 6onHo/

AXIbIH Tepen

Tunm

=«

Magaxrywm

Xnmu/raspblH TOC

TemMepnernnH ynnasap

XvmMuiiH nabopaTopu

LyaHW amMHanar

Bvuun yypxaviH ynn axvnnaraa

O|0|0|0|0|3

O|O|0|0|0K

O|0|0|0|0

B.1.6. TaHbIr xxmpamcaH 6anx xyrauaaHg rap 6ynuMnH ruwyyamiH HAar Hb XYCHAITaHA 3aacaH

boxupayynaryva eptex 6ancaH yy?

Boxvpayynary

Twitm |

Yryn

Mapgaxryn
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MeTann aryyncaH Tooc

MeHreH yc

Amanram

XOpTOH, WaBbX yctrary /nectuuma/

O|0|0|0|0o
O|0|0|0|0o
O|0|0|0|0o

HyypcHuin yTaa

B.1.7. TaHbir XMpaMcaH Banx xyrauaaHg rap OYnMAH rUWYYAUAH HAr Hb B.1.5 — B.1.6
acyyntaHg TUWM rax xapuyncaH 6on JOOpX XYCHArTumr 6erneHe yy /OfoH xapuynTtTan
B6amxk 6onHo/

Ba

=c

ra

Tap axnblH ryTnaa ropTas xapunxaacaa eMHe conbaor yy?

Tap axun gyyccaHbl apaa WwypLyypT Opgor yy?

Tap rapTa3 GOXMPACOH aXiblH XyBLUCaa aBy upgar yy?

ololo|o|s
>
ololo|o|®
(o)

O|O|0|0KL

XapaB [99px acyyntaHg TUAM roXk xapuyncaH 6on
GOXMPACOH axnblH XyBLUCbIr Hb Gycag xyBuacHaac Tycag Hb
yraagar yy?

B.2. AmbAapanbiH OpyYUH
b6.2.1. Ta xaaHa opLuMH cyygar Ba?
O XOoT /BYYPTUAH HIP «.eoeeeeeeeeeeeeeeeeee. / O Xepee, OpOH HyTar /CyMbIH H3p

b.2.2. TaHbl OpWWH cyyaar raspbiH OMPONLOO (2 KM XYPTarnX 3ang) XyCHarTa 3aacaH ymn
axunnaraa siByyngar ynnasap, ax axyn, Hank 6anaar yy? /onoH xapuynttamn 6avix 6onHo/

Tuim | Yryn | Magaxrym

TemepnernnH ynnasap

Xor xaargan waTaax uar, YAngBapuirH Xor xadargan oynax uar

LleMeHTUIH ynnasapnan

AXyWH xor xaargan ynax uar

Yyn yypxanH ynn axunnaraa

Buunn yypxanH yin axuwnnaraa

O|0|0|0|0|0|0
O|0|0|0|0|0|0
O|0|0|0|0|0|0

[ynaaH, uaxunraaH apumm Xy4HU Ynnasapnan

B.2.3. Ta rapTaa amap Tyni, 3pymMM Xyd, AynaaHbl 39X YYCBIpUIAr awmrnagar B3?

TymLwHWI 39X YYCBap X001 XUnx '9pa3 xanaax

Hyypc, camxpyyncaH Tynw

LlaxvnraaH apynm xy4

Mog, apran

O|0|0|0
0O|0|0|0

TeBnepceH xanaanTblH Wyram, H3racaH Gonnyyp

B.2.4. Ta xoon yHaaHOaa smMap 3X YYCB3pUIH yC aluurnanar Ba?

YCHbI 39X YYCB3p Yyx yc X001 XWX yC
TeBNepceH Lyram Cymkaa O] ®)
XyBUWH xyaar O] 0]
on, Hyyp, 6anranuiiH Gynar rax mMat O @)
ragapryyrmmH yc

B.2.5. CyynuinH 2 xung TaHaw rapT XanyyHbl WKW, JapanT X3MXUr4 33p3ar MEHreH Yyc
aryyncaH 6arax xarapd 6avicaH yy?
O Yryn
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O Twwnm 6on xarapaag xagun xyrawuaa eHrepd baviraa Ba?
O 1 capblH emHe O 3 capblH emHe O 6 capblH emHe O CyynunH 2 xung O Magaxryn

b.2.6. CyynuinH 3 capg TaHam rapT egpunH rapan xarapy 6ancax yy?
O Yryn O Twiim 6on x343H eapUNH 6MHe onunx
Canaxryin/Mapaxryin

O

B.2.7 CyynuiH 3 capblH Xyrauyaang TaHawm rap OynunH anb Har ruwyyH rapTas rarHyyp Xumx,

3an 6aTtTepenTan xapbuax 6ancaH yy?

O Yryn O Twim O Moapgaxryn
B.3. XyBUIMH 3pyyn axyu, ambaparbiH X3B MaAr

6.3.1. Ta amanbram wygHui nom6oTon y?

O Yrym O Twim 6on wygHW Too

6.3.2. Ta 6anHra 6oxb 3axungar yy?

O Yryn O Twunm

b6.3.3. Ta Tamxu Tatgar yy?

O Mapgaxrymn

O Yryn, 6on B 3.5.-p acyynmad xapuynHa yy
O bBwu tamxn Tatax 6ancaH, raxgas XnpamMcaH 6onoog TaTaxaa 60nbCoH
O bBwu xupamcaH 6anxgaa Tamxm Tatax 6ancaH

6.3.4. Ta XupamMcaH 6ONOXo0C ©MHe OOMOH >XUPAMCHUIA Xyrauaang TaMxXuir smap
AaBTaMxTan Tatax 6arcaH 637

[aBTamx Knpamcnaxaac eMHe YKnpamcHuin xyravaaHg,
7 XOHOMMNH 0TOop O] ®)
7 XOHOrooc A33L xyrauaaHg O O
©pnep 6yp @) @)

B. 3.5. Ta XvpamcHun xyrauaang cortTyypyynax yHaaa xaparnax 6avicaH yy?

O Yryn O Capa 1ynaa O 7 xoHorT 1
yhaa

B.3.6. Ta apbC uanpyynax ynnumnraaTan roo carixHol OyTaargaxyyH TOFTMOS Xaparnagaar yy?
O Yryn O Twim

B.3.7. Ta xupamcHuin xyrauaaHa apbC uanpyynax yunyunraaTan roo camxHbl ByTaaraaxyyH
X3parnax 6ancaH yy?
O Yryn
O Twiim 6on smap AaBTaMXkTan xaparnax dancaH Ba?

O ©pept 1ynaa

O 7 xoHorT 1 ygaa

O capg 1ynaa

O cap 6yp xaparnagarrym

B.4. Xoon, XYHCHUW X3parnal

B.4.1. Japaax xXyHCUIr sMap JaBTamMXTan Xaparnagar Ba?

ByTaargaxyyHun Tepen ©pept 1l | 7 xoHorT 1 Capg 1 Ynunpang | Xaparn
yaaa yaaa yaaa 1 ynaa 303rryn
"onbIH 3arac O O ©) @) ®)
JlTaasancaH 3arac @) @) ®) ®) ®)
Honryypt 3apgar 3amar @) ©) O] @) O]
Byx TepnuitH rypunaH 6yTaargaxyyH @) O] ®) ®) ®)
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LlaraaH 6ygaa

Bbyx TepnunH max, maxaH
OyT93rgaxyyH

HoTtop max (anar, 6eep, r.m)

TaxuaHbl max

Meer

©epcaee TapbCaH 3CB3 TyXanH OPOH

HyTarT TapbCaH HOroo

XygangaaHsl HOroo

O| 0O|0|0|0| 0|0

O| O|0|0|0| 0|0

O] 0O|0|0|o| 0|0

O] 0O|0|0|o| 0|0

O] 0O|0|0|o| 0|0

B.4.2. CyynuinH 3 capg XYCHIrTOHA 3aacaH 3aracHbl TOPIIMNM XOOS XYHCIHA3S simap
OaBTaMXTanraap XaparmnacaH 637?

3aracHbl Tepen ©pept 1l | 7 xoHorTt | Capg 1l | Ynupang | Xoparnagarrym
yaaa 1 ypoaa yaaa 1 ypnaa

JlaaszancaH TyHa 3arac @) ®) O] ®) ®)

JlaazancaH capavH, man, @] (@] @) (o] O

Xap amap, sipram 3arac

©epcpee bapbcaH 3arac @) @) @) @) ©)

Oanryyp 60noH opoH @] (@] @] (0] @]

HYTIMIH 3axaac XygangaH

aBCaH 3arac

HanryypT 3apgar 3amar ©) O] ©) ®) ©)

TaHp maw nx 6asipnanaa
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Annex 4. Community involvement strategy

Community involvement in the survey has the potential to positively influence the response rate and
retention of participants, as well as implementation of possible risk-reduction measures, as the
project follow-up. All efforts will be taken to involve the community in all stages of the project
implementation: prior to the survey, during its implementation and in survey follow-up, especially if
risk-reduction measures are to be implemented.

Community involvement will be beneficial and is necessary:

e to enable planning of the survey to take into account community needs;

e to ensure support for project implementation from the local authorities and population, and
get a higher response rate for the survey; this will positively influence the reliability of survey
results;

e to create a sense of participation and co-ownership, and to build trust towards the survey
and the survey field staff;

e toincrease acceptance of the survey results;

e to strengthen community knowledge and skills to understand the problem and implement
risk-reduction measures;

e to ensure implementation of risk-reduction measures if they are needed.

Development of a comprehensive community involvement strategy will add value to both the
professionals involved in the survey matter and to society. The main guiding principles to be
followed in this process include:

e align the strategy with stakeholders needs

e establish the goals and expected outcomes of the strategy

e explore best practices for community involvement.

The next steps involve creation and execution of a community involvement plan, following the main
principles:

e establish an evaluation plan, including measuring, assessing and reporting

e build effective communication skills and strategies to advance community involvement

e advance community relationships into shared value partnerships

e institutionalize community involvement within your organization.

Several steps are recommended for the development and implementation of the strategy and action
plan for community involvement.

1. Learn more about the community

Information about the community in AASGM area in Mongolia is available and will be summarised
including information on: community profile and organization, main problems and needs;
environmental conditions; general health status of the population; results of previous investigations;
and opportunities, potential risks and threats to the survey; medical surveillance system.

2. Develop a communication package about the survey

Information about the project will be adapted to the target audience; development of a different set
of information for the local authorities and community members is considered. Information on the
survey should be easily understandable and based on scientific knowledge. The information package
should explain: the rational for the survey and its objectives; who will be involved; how the survey
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will be implemented; what risks it could pose to the community and its members, if any; what the
benefits for the community are; how the survey results will be communicated; what the follow-up is,
in particular, if high levels of exposure to mercury are detected.

3. Ensure support from influential people

Information about the planned survey will be first communicated to public health authorities and
local administration in the survey areas. Engagement and support from those people will allow
better understanding of the community’s needs, and help to gain trust of the community in the
planned survey.

4. Communicate information about the survey to community members

Information about the survey can be communicated to community members in several ways,
including through:

e developing and disseminating an information leaflet about the planned survey; this allows
outreach to a wider audience but does not allow immediate answering of questions and
providing clarifications;

e reaching out directly to potential survey participants (pregnant women) and their families
during ante-natal visits;

e agreeing joint antenatal visits with gynaecologists and obstetricians serving the community;

5. Keep contact open during the survey implementation

Communication channels will be maintained during the implementation of the survey in order to
respond quickly and effectively to any problems which the survey field staff might face, but also to
answer any questions and to provide further clarification to the community and its members, if
requested.

6. Communicate the survey results

The survey results will be communicated irrespective of the measured concentrations of mercury. In
cases where high levels of exposure to mercury are detected, the communication of the project
results should include a proposal for risk-reduction measures (see Section 9 Communication).
Furthermore, information about possible future (longer-term) actions will be discussed at the final
workshop (see Communication)

7. Follow up with community members who need specific attention and support in implementation
of risk-reduction measures, if necessary

In cases of high level concentrations of mercury in biological samples, the participants will receive
additional information on how to interpret the results and recommendations on individual
preventive measures to reduce exposure. In the unlikely case of very high mercury concentrations,
recommendations for individual medical consultations with health-care workers will be
communicated directly to the affected participants. Further to providing information at individual
level, risk-reduction measures will be implemented at the community level. This requires active
interaction and full engagement of the local authorities in the development and implementation
those measures.
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N Budget Cost per unit (MNT) Total costs of the budget

line/expenses line
MNT uUsD

1 Staff cost

1.1 | Chief maternity 1 person x 2 hospitals x 500.000 1,000.000 487.00

1.2 | Supervisor 1 person x 2 hospitals x 1,000.000 2,000.000 974.00

1.3 Nurses 8 nurses x 1,100.00 per sample x 250 6,600.000 3,213.00

samples

1.4 | Staff responsible (10.000 per woman x 250 women) 2,500.000 1,217.00
for recruitment
and questionnaire
data collection

Sub-total for staff | 12,100.000 | 5,891.00

2. Field staff training workshop

2.1 | Rent for a meeting | 20.000 per hour x 8 hours x 2 provinces 320.000 156.00
room

2.2 | Meal (coffer 13.000 per person x 6 persons x 2 provinces | 156.000 76.00
breaks, lunch) (lunch)

3.000 per person x 14 persons x 4 days 168.000 82.00
(coffee breaks)

2.3 | Travel Travel costs and DSA for the training 480.000 234.00
participants 20.000 x 12 persons x 2 days 888.000 432.00
Travel costs for trainers (the WS) 1,056.000 514.00
Travel costs for controllers 150.000 73.00
In provinces travel, telephone, etc/

2.4 | Handout for the 2300 per page x 100 pages 230.000 112.00
participants

Sub-total for the training workshop | 3,448.000 1,679.00

3 Translation and 20000 x 100 pages 2,000.000 974.00
copying
(questionnaires
and other relevant
WHO documents)

4 In-land samples 6-8 samples x 22 times x 43.83 (Selenge 1,622.000 790.00
transportation province)

6-8 samples x 15 times x 43.83 (Mandal
province)

5 Travel (national To Selenge province: 1,080.000 526.00
coordinator and lab | To Mandal province: 1,880.000 915.00
analysts to sampling
sites)

6 Out-land 616.000 300.00
transportation
(hair samples)

7 Laboratory analysis

7.1 | Consumables for 616.000 300.00
hair sampling

7.2 | Hair 15.000 per sample x 250 samples 3,750.000 1,826.00

7.3 | Cord blood 10.000 per sample x 250 samples 2,500.000 1,217.00
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7.4 | Urine 10.000 per sample x 250 samples 2,500.000 1,217.00
7.5 | Urine creatinine 2.400 per sample x 250 samples 600.000 292.00
7.6 | Specific urine 600 per sample x 250 samples 150.000 73.00
gravity
7.7 | Samples 150.000 per unit x 4 units 600.000 292.00
transportation
equipment
Sub-total for laboratory analysis | 10,716.000 | 5217.00
8 Preparation of a Statistical analysis, database, translation, 6,700.000 3,262.00
report on the edition
national survey
9 Communication of | Travel and post-costs 300.000 146.00
the survey results
10 Stationary Toners, papers, etc. 705.000 343.00
11 Communication Telephone 100.000 49.00
costs
12 PHI Scientific 200.000 200.000 97.00
Committee review
fee
13 Ethic Committee 753.000 753.000 367.00
review fee
TOTAL | 42,220.000 | 20,556.00
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