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Abstract

Aims: The specific aims of the study were (1) to expleeeceptions of health care workers
and administrators at different levels about analgad utilizations of anemia screening data,
(2) describe and analyze the chain of informatlow fon anemia from primary health care
facilities where the screening is performed, anjdg3levelop recommendations for a system
which will give an opportunity to systematicallyloalate periodic prevalence of anemia in 9-
12 month old children.

Background: Anemia is a significant public health problem inenia. According to
Armenia Demographic and Health Survey of 2005, %/d® children 9-11 months of age
suffer from anemia: 20.9% of them have mild, 39%8%e moderate, and 7.5% have severe
anemia. Anemia screening and the effective usermvkeglance data is necessary and
important to control its rates. According to thenliry of Health order, in Armenia
screening of anemia in children is done at 9(up2Zpmonths old, at 12 (up to 15) years old,
and at the time of applying for kindergartens atttbsls. Despite the anemia screening
performed at Primary Health Care (PHC) facilitiesuntry does not have well functioning
surveillance system, and it only relies on the datbected by the Demographic Health
Surveys which are conducted once per five years.dEta on anemia prevalence are not
processed properly in order to have anemia prewalemhich hinders informed decision
making in this sphere.

Method: Qualitative cross sectional study design matchegthiposes of the study by
providing an in-depth assessment of perceived vatgeneed for the proper analysis and use
of anemia screening data in Armenia. Purposivesaogvball sampling strategy were utilized
to select the participants of the focus group andapth interviews. Conventional content
analysis using single semi-structured interviewth\aivariety of stakeholders who have
perspectives on surveillance policy, implementataord outcomes was used to describe the
current surveillance system for anemia in childaad to propose a new or improved system.
Findings: Six primary categories emerged while describingctimeent system of anemia
surveillance. Almost all participants consideredrara as a significant problem in Armenia.
Different respondents had different assessmergpegfific anemia prevalence rates.
According to most of the respondents, many childneno 5 years old are affected by
anemia, and 9-12 months old children are the masevable. Anemia screening at PHC
facilities is considered as a very useful tool ¢étedt anemia. Contradicting opinions were
expressed by experts and PHC facilities’ physic@nanemia screening coverage levels.
The majority of polyclinics perform Sahli method tdb testing. Some use analyzers, and
some use Photoelectric Color Match method. Paantgpidentified numerous problems with
anemia screening tests performed in polyclinics itifabit timely detection of anemia in
children. Although anemia data are reported frommary health care facilities to the health
care administrators/policy makers, and are predantthe Statistical yearbooks, these data
incorporate both diagnoses of children based an déleéve visits (at the moment of taking
medical advice) and diagnoses that come from saophglactic visits (i. e. screening).
However, these data are not separated from eaeh atll cannot reflect anemia prevalence
in children precisely. Besides, there is no anaasia separate category in the Statistical
yearbook: anemia data are combined with othercbtbseases and are presented in the

5



section of morbidity of children 0-14 and 15-17 rgeald as “blood diseases and other
hematogenic disturbances”. Moreover, data are ategorized into the specific age groups
and cannot depict anemia in specific age grouprerénderested. All participants identified
that existing financing is not sufficient for wéllnctioning anemia surveillance system.
Insufficient patient-provider communication leadgpbor population coverage with
screening. There is a need to set up a new swanedlsystem that could better reflect anemia
prevalence in the children.

Conclusion and recommendation§iven the limited resources of the country’s healihe
system, the use of anemia screening data for spagé groups, performed at primary health
care facilities according to the Ministry of Hea(ttOH) order, is the most feasible way of
obtaining anemia prevalence in 9-12 months olddebil. MIDAS database system which
currently generates systematic reports to the Staédth Agency on the specific performance
indicators linked to primary health care financiag@quipped with appropriate
software/databases for collecting and calculatmgnaa prevalence and could therefore serve
a basis for the anemia surveillance system. Higleiage level of anemia screening is the
most important condition for having reliable dafae adequate performance of physicians at
PHC facilities is another important condition f@paopriate anemia diagnosis and
management. This study is the first conducted méria that explores the obstacles for
well-functioning anemia surveillance system andvgtes recommendations for a new or
improved surveillance system.



Study purpose and specific aims

The study’s purpose is to describe and analyzeotianemia surveillance system in
children 9-12 months old in Armenia in order to ey recommendations for establishing
the surveillance system with systematic and qudeiia collection on the prevalence of
anemia in this age group. The study aims to explwgerceptions of health care workers
and administrators who are involved in anemia sgngeand data analysis at different levels
of health care system about analysis and utilinadifctanemia screening data, to describe the
flow of information on anemia from Primary Healtlar€ (PHC) facilities where the
screening is performed, and to develop recommenaafor the surveillance system which
could provide accurate and timely information oe pleriodic prevalence of anemia in the 9-

12 months age group.

Introduction

Background and Significance
Anemia Prevalence

According to World Health Organization (WHO), anars a condition with
hemoglobin below normal levels for the given agmagr, and physiological conditions due
to the deficiency of one or more basic nutrientson, folic acid, zinc, vitamin B12 and
proteins (1). Hemoglobin is responsible for trarspf oxygen to tissues and organs (2).
According to the United Nations Children’s Fund (\I&F) iron deficiency contributes to
90% of all types of anemia in the world (1;3). drdeficiency anemia is the most prevalent
nutritional problem in the world (4-8). Over 2llmh individuals are affected by iron
deficiency anemia worldwide (9). Due to childrenapid growth and high need for iron,

infants and young children are at higher risk fonideficiency (7;10;11). According to the



survey of the literature regarding the occurrerfaeon deficiency anemian Brazil, 59.1%
of infants under 24 months old and 40.9% of childse59 months old have anemia (1).
Because anemia is considered the most common todigkiron deficiency, the terms
anemia, iron deficiency and iron deficiency ane(ii¥d) are sometimes used

interchangeably (4).

Causes of anemia

IDA may be triggered in intra-uterine period. Tdeises are associated with the
deficiency of iron in the mother, as physiologicederves of iron in the fetus are formed in
the last trimester of pregnancy (3). Breastfeddsabeed less iron as it is absorbed three
times better when it is in the breast milk (12)uring/after the weaning period children start
consuming other foods that might not have sufficiesn concentration, and therefore they

are more likely to have iron deficiency anemia thagastfed children (12).

Impact of anemia

Anemia is considered a global Public Health probieinoth developing and
developed countries with considerable impact ondnuhealth as well as on social and
economic development (13;14). Iron deficiency aiaeisiamong the highest public health
priorities for governments and international orgations globally due to the irreversible
damage of brain and physical capacities it maye#éls). It is a serious health problem in
children as it leads to impaired mental and physleaelopment (2;7). In the recent years,
the focus of active research has been on theaeHdtip between iron status and cognitive
development of younger children. Children with iseficiency anemia have poorer
psychomotor development as compared to iron safftathildren (16). According to some
studies which explored short-term iron therapyrehg a positive effect of the treatment on
the cognitive function of children with anemia. elttata coming from longer-term studies
show that moderately severe anemia can lead teens#le damage of the cognitive function
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(16). Low Hb concentrations (<95g/l) in 8 montk children are associated with poor
developmental outcomes at 18 months (17). Althaudd anemia is not accompanied with
serious health disorders, the moderate level ankads to the reduction of oxygen-carrying
capacity and affects the aerobic function. Seaemmia is associated with increased
childhood and maternal mortality and may be ligteé@n underlying cause of death (16).
Deaths associated with severe anemia generally ataocreased physiological stress, for
example, during an acute febrile illness, when eoirsg hemoglobin level compromises the

oxygen delivery and cardiovascular function (16).

Control of anemia

Despite the disease eradication efforts by the Wat@mia is still a public health
problem that is not eliminated in most of the comst(1;7). In Asian countries intermittent
iron supplementation is often utilized as a metbbdontrolling anemia. Wheat and corn
flour fortification is another approach for redugianemia burden in some countries (1). The
public health approach using iron fortified foadsulted in substantial success in United
States, reducing anemia prevalence in young infamdsvomen of reproductive age (18).
Iron fortification of staple foods was shown todeost-effective and feasible strategy.
However, routine monitoring is necessary to enslueesffectiveness of food fortification

(19).

Anemia screening and Hb cutoff level

Because iron deficiency is the common cause of adhe presence or absence of
anemia can be used as a screening tool for irdoielety (20). Worldwide, the most
common indicators for anemia used in anemia sangeanie hemoglobin (Hb) and/or
hematocrit levels (4;21). These methods are velgticheap and easy to implement (20). A
major limitation of these two tests is that anemiaot a specific indicator of iron deficiency

(4;8;21;22). Hb is sensitive for IDA, but it's neensitive for iron deficiency (21).



Sometimes the change in these indicators is obdeviaen iron deficiency is already severe
(4). Often in facilities with adequate resourc#®eo indicators are used to confirm anemia —
serum ferritin, transferrin saturation, and oth{dj)s However the sensitivity and specificity
of these tests as primary screening tools for ID&Art well studied yet (21). To identify
whether or not anemia is caused by iron deficientitoring the response in hemoglobin
/hematocrit levels after 1 or 2 months of iron dappentation is done (4). Although there is
some disagreement in cutoff values of iron deficieanemia diagnosis, the most common
value of hemoglobin recommended by WHO is Hb<11ibg¢hildren 6-12 months old (mo)
(11). According to criteria developed by WHO ahd tevel of hemoglobin in the blood,
anemia is classified as mild (Hb — 10.0-10.9¢g/dipderate (Hb — 7.0-9.9g/dl), and severe
(Hb level is less than 7.0g/dl) (2). Another aitgive value for low hemoglobin level is

Hb<105g/l in 4-6 mo children, and Hb<100g/l in 9 wioldren (11).

Situation in Armenia

Prevalence of anemia

Anemia is a significant public health problem im#enia as well (12;13). Armenia
can be classified as a country of “moderate” pulbdialth significance of anemia with the
estimate of 39 (13) (Table 1). According to ArmeeBiemographic and Health Survey
(ADHS) of 2005, 67.9% of children 9-11 months oéayffer from anemia (Hb<11g/dl).
About 21% of them have mild anemia (Hb 10.0-10d)g39.5% have moderate anemia
(Hb 7.0-9.9¢/dl), and 7.5% have severe anemia @i7.0g/dl) (2). Moreover, there has

been an increase in child anemia rates in ArmenZ005 compared to 2000 (2).

Nationally representative trend data of anemiaf®énonths old children from 8 countries
showed a reduction in anemia rates in five of tkem@ned countries (Cambodia, Bolivia,

Haiti, Peru, Kazakhstan), and increase in anentés ia Armenia, Egypt and Uganda (7;22).
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Anemia screening and surveillance
According to the Ministry of Health order, in Armarthe screening of anemia in
children is done at PHC facility (the same as ploty) based on Hb at 9(up to 12) months

old, at 12(up to15) years old and at the time @lypg for kindergartens and schools (23).

In Armenia childhood disease control and prevenisatone based on Integrated
Management of Childhood llinesses (IMCI) strate24)( It is a global WHO/UNICEF
strategy to combat the leading causes of childmorbidity and mortality in children under
the age of 5 through immunization, nutrition, anatennal health promotion efforts (24). In
Armenia it has been included in the national posityce 1999 (24). The IMCI strategy was
conducted in three pilot cites, and according &oNIfOH order, it is implemented in all health
care facilities of Armenia since 2008 (25). Anemaatrol and prevention is carried out by
pediatricians at PHC facilities based on this sgggtrequirements (25). According to IMCI
strategy, the lowest Hb/hematocrit cutoff level @24 mo children is 105¢g/l/ and 33
accordingly (26). If Hb level below normal at givcutoff level is detected, a child is treated
by an iron-containing drug for 1 month (26). Irseaf successful increase in Hb by 10 g/I,
iron deficiency anemia is confirmed, and the trestts continued for another 1-2 months
after normalization of Hb. If there is still no pmovement in Hb, other tests are performed in

order to identify the nature of anemia (26).

PHC facilities present yearly manually generatgubrts on different diseases
(immunization rates, infectious disease incidemistbidity reports, visits and referral
statistics, etc.) to the National Information ArtadyCenter (NIAC) (27). Yearly statistics,
generated by each PHC facility manually are basestatistical slips that have information

on patients’ demographics, diagnoses, and theadatiegnosing. The annual reports are
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completed and reported as yearbooks based on idest@nped by the NSS of Republic of

Armenia (28).

MIDAS system

Anemia screening is among performance indicatasate linked to primary care
financing as defined by the State Health AgencyAB(29). The information for
performance indicators is collected through the materized encounter forms that were
developed by the MOH of Armenia with the supporthef Primary Health Care Reform
(PHCR) project (29). Multiple visits of patients fcontinuous monitoring and treatment are
recorded in encounter forms. The encounter formogrporate the information through
coding of different activities such as prophyladafisits, visits due to acute conditions, the
diagnosis, treatment, and dispensary. With thpasuwf the Yerevan Computer Research
and Development Institute (also known as the Mgagelnstitute) PHCR project created a
database of the encounter forms known as MIDASsBsy (29). The database generates
systematic reports to the SHA on the specifiedggerdnce measures at PHC facilities.
Anemia indicator included in the MIDAS databasé&is percentages of children 9-12 months
old, and 12-15 years old, screened at each fadryg is reported annually. The optimal
level for anemia screening coverage in childrerstiartes to 80%. The database
incorporates also the list of free enroliment ddtaach primary health care facility (29). So
it has the number of children of 9-12 months otuhfrthe free enroliment list and the number
of anemia confirmed cases entered into the sydtemagh encounter forms. Besides
reporting on the performance indicators, MIDAS 8 e#s0 be used to report some additional
monitoring measures (29). It can generate a waoikestatistics and some of the routine
reports that are done manually by each PHC facillige system automates the whole chain
of information flow about patients and medical ses from the source of information up to

the national-level database (29).
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The need for a new or improved anemia surveillancsystem

According to the resolution of Armenian Governmstiatted in the “Approval of the 2003-
2015 Strategy of Maternal and Child Health Protettianemia prevalence in children and

pregnant women should be decreased by 50% by @0)5

Public Health Surveillance of anemia is a contigyimngoing, systematic data
collection, analysis and interpretation of the datarder to inform those who are responsible
for disease prevention (31). Effective surveillusgstem for decision making is critically
important to control anemia in Armenia. Once plenee levels of anemia are known,
further decisions can be made about the type, érecyy and locations of anemia screening

activities and future actions (for example, iropskementation for at risk groups) (32).

All surveillance systems involve similar functionshe core functions in surveillance
of any disease are case detection, reporting, igad®n and confirmation, analysis and
interpretation, and actions (control, and polioydieack) (33). Simplicity, flexibility,
sensitivity, timeliness, representativeness andl gmonmunications are all critical for
effective surveillance (34). One of the criticattors which determines the performance of a
surveillance system is the demand for informatigmpdlicy makers and managers (34). Itis
important to have a well-functioning surveillangstem that could serve as an instrument in
order to inform public health specialists, policgkers, administrators, and health care

workers about the distribution and determinantseaith conditions (35).

Current surveillance activities in Armenia incorgi@ anemia screening, anemia
management (diagnostics and treatment) in childessed on MOH protocol, SHA' reports
of anemia screening coverage as a performanceaiinditnked to PHC facilities’ financing,
and NAIC's yearly statistics generated manuallyebgh PHC facility. However, current

surveillance activities are not adequate enougirder to reflect the prevalence of anemia in
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children. There is no anemia as a separate cgtagtre Statistical yearbooks: data are
incorporated in the category of the “Blood diseas®s other hematogenic disturbances” for
children 0-14 and 15-17 years old. (36). Moreottez,age categorization is not detailed
enough in order to detect specific age groups. Abgithe only source for anemia
prevalence in Armenia; however some apparent isereaanemia rates in Yerevan and
Gegharkunik raises some concerns about the riglyati anemia data from ADHS, 2005

(2). So, there is a need to explore how the ctiaramia surveillance system is functioning,
what are the weaknesses and gaps of the systempasitble solutions for improvements in
order to have a system which can accurately refitecsituation in the country, and be a

reliable tool to prevent and control anemia.

Methods
Design

The project employed a cross sectional conventionadent analysis design and
approach. Individual and group semi-structuredrunésvs with a variety of stakeholders who
have different perspectives on surveillance policylementation, and outcomes were used
to collect data. The informants from the differlavels of the surveillance system were
involved in the study to ensure the diversity & dpinions and professional knowledge. The
informants at higher administrative levels of tlggtem were chosen to provide an insight
into the advantages and disadvantages of the ¢wystem in general, while healthcare
providers were expected to explain the routinédhefdcreening at the facility level and related

limitations.

Sampling
Purposive and snowball sampling were used to repaténtial participants. These

participants were considered key informants oredtalders in positions of authority and
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ability to comment on anemia surveillance. Keymiants included laboratory physicians
and laboratory heads at PHC facilities, pediatisiand heads of pediatric departments at
PHC facilities, and representatives from the Natidnformation Analytic Center (NIAC),
Statistical Bureau, Ministry of Health (MOH), anth& Health Agency (SHA). Laboratory
physicians and pediatricians were selected frormpeadiatric PHC facilities in Yerevan.

Other key informants were suggested by participamntise interview process.

Human Subjects Protection

The study was approved by the Institutional RevBoard of the American
University of Armenia. All participants providedad informed consent. Participants were
informed about anonymity and confidentiality andithight to refuse the participation to
protect their rights. Participants were remindetiton use names or other identifiers during

interviews. All participants, save three, consdriteaudio-recording.

Data Collection, Management, Analysis and Rigor

Data were collected through in-depth interviews fwdis group discussions with
open-ended questions (Appendix1-7). Semi-strudtapproach to data collection was
chosen in order to focus each interview sessiopawticular topic areas while providing an
opportunity for broader participant insights todogressed during the course of the dialogue.
Interview guides were developed in a semi-structfioemat to address the aims of the study.
Interview questions were targeted to the positibine participants with regard to their
screening investment’s responsibility. Probes vogren-ended and reflected participants’

comments to develop their comments further.

Focus group discussions were conducted at the Aaretiniversity of Armenia
(AUA) by the interviewer. The focus groups wergliauarecorded. In addition, completeness

was further bolstered by having two AUA Master obkc Health (MPH) graduate students
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taking notes on the process and content during feecis group. Only one of in-depth
interviews was conducted at the AUA. The restefinterviews were conducted at the
participants’ work place. Three participants dad permit audio-recording of their
interviews. Data were collected in these interngdwy the interviewer who took notes during
the interviews and then transcribed and detaileddmotes immediately after each interview.
All recorded interviews were taped and transcritbeth Armenian to English.

All transcribed data were read carefuiighlighting words, key words, and phrases
that seemed to relevant to the research quesfifier coding and seeking initial
confirmation of the ideas in the narratives of jggrants, specific codes emerged and were
categorized. Some categories were collapsed dedsodentified as subcategories of more
dominant codes. Definitions of categories and atdgories were developed and confirmed
in review of codes. Specific codes within categenvere reviewed to insure reliability and
truthfulness. Data saturation was achieved imalbr categories. Analysis concluded with
organization of categories and subcategories itierarchical structure to describe the
current surveillance system structure and inforamatiow from health care facilities to
healthcare system administration. The analysisthes used as a foundation to posit
possible solutions and improvements to the sueuak system. Rigor was maintained
throughout data collection and analysis using s¢y@pcesses. Member checks with a few
key informants assured veracity of transcribed dathtruthfulness and credibility — or
validity in quantitative terms - of initial analgsi Data analysis was also audited by the
student investigator’s advisor and reader. Tridatgqwg the perspectives of participants and

the format for data collection enhanced rigor ithtaata collection and analysis.
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Results

Four focus groups with laboratory physicians artmbtatory heads and pediatricians
and heads of pediatric departments and six in-depthviews with health care
administrators/policy makers (experts) were congolén the scope of the study.

Demographic information on the participants is préed below.

Focus Groups

Several prospective focus group members refuspdrtaipate. Overall, there were 5
laboratory physicians in the FG1, 11 pediatric ptigss in the FG2, 4 laboratory and 6
pediatric physicians in the FG3 and FG4 respegtivall participants were females. Work

experience varied between 3 and more than 35 ydays.varied between 27 to 63 years old.

In-depth interviews
All experts were females except two. Work expeargewvaried between 13 and 40

years. Age varied between 42 to 71 years old.

Main findings

Six primary categories emerged while describirggdhirrent system of anemia
surveillance. The categories included (1) burdesmemia, (2) anemia screening
performance, (3) existing and potential resouroesdentifying anemia prevalence, (4)
current information flow on anemia prevalence,db3tacles for well-functioning
surveillance system, and (6) suggestions for imgmments. In the context of each category

some themes and patterns that contribute to tkefys were identified.

1. Burden of anemia

Almost all participants considered anemia as aifsogmt problem in Armenia. The

majority of them identified it as a number one peol, and the one that has multiple
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contributing factors. According to these partaifs, the problem is not as important to
policy makers as it should be today.
1.1 Anemia prevalence and the most affected ggoup

Almost all participants emphasized the high prevedeof anemia in children. The
physicians talked about the different anemia peavae in different age groups.
Almost all laboratory physicians identified 4 miordld to 4 year-old age group as the most
affected by anemia. Pediatricians and expertsusgabthe view that anemia is more
prevalent in children up to 5 years of age. Alnalksof them separated 9-12 months old
children as the most vulnerable. Some of the @pents emphasized limited control of
anemia in 12-15 year-old children. The pediatrisiagre bothered that parents don’t bring
their children to perform anemia screening becafiseeir mentality: if they bring a child to
polyclinic it means that a child has serious hepitthlems.
FG1P2:...some parents just don’t bring their 15 years @ilds to polyclinics as they are
bothered about others’ opinions...... if you bring ygul-child to polyclinic it means that
she has a problem...
There were some controversial opinions in pediaing and experts on the trendsanemia
prevalence rates. Some heads of pediatric depatsmeted a decline in anemia rates in
2010 and 2011 as compared to previous years. péostipants attributed this improvement
to better breastfeeding practices. Two participanggested they might be explained by
“some laboratory problefismeaning incorrect diagnosticBut some experts noticed the
increase in anemia rates since 2000.
EXP3: ...prevalence is high in children up to 5 years @ldcording to ADHS, we see an
increase in anemia rates from 2000 to 2005...I1 are smemia is even more prevalent today.

1.2 Risk factors of anemia...
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Most participants agreed upon a common group kffastors for anemia. The factors
included 1) vaccination as a trigger for anemian@)appropriate breastfeeding practices of
mothers, 3) poor eating habits of school childldmelminthiasis, especially ascaridosis as
the first cause of anemia in children up to 5 yedals and 5) low socioeconomic status of
families that affect the knowledge level, feedimgqgtices and behavior of mothers.
Participants also agreed that risk factors diffdrgége and socioeconomic status. The risk
factors discussed by almost all participants wergegally those expected when discussing
anemia risk. However, the belief that vaccinatroggers anemia — though it lacks any
scientific or clinical evidence — was among thosestdiscussed. Also some contradictory
findings were revealed by some of the participaslsted to breastfeeding practices.
Although inadequate breastfeeding practices wergioreed as anemia risk factor,
successful breastfeeding was also stressed byfdhe experts as a risk for anemia.

EXP5: * Some mothers with successful breastfeeding praatimetinue to exclusively
breastfeed their child up to 10-12 months of agbout any other food supplements, which
leads to micronutrient deficiencies, and consedydaatanemid’

Risk factors less emphasized by participants c@m®g a long and diverse list. It
included low-birth weight, twin births, some diseashat lead to suppression of immune
status which in its turn lead to disproteinemiag &iggers anemia, smoking and lead
intoxication in teenagers, antibiotic therapies;fRttor conflict, stress, intestine

abnormalities, dysbacteriosis, and menstruatigulivertal girls.

2. Anemia screening performance

All participants agreed that anemia screening g wraportant and useful tool to detect
anemia. The majority of them indicated that sciegages are not defined by health care
policy makers appropriately which is one of thesgres of underestimation of anemia

problem in children.
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2.1Children’s participation and screening coverage
According to all pediatricians’ perception, covezag anemia screening in their polyclinics
is very high and 9-12 months old children are tlesactive participants in screening.
However, the experts’ opinion was quite differeAtcording to them, anemia screening
coverage is low in all polyclinics which is relatedeither physicians’ inaccurate filling in
encounter forms, or MIDAS system’s operators’ inaate data entry. Laboratory
physicians linked the screening coverage to phgsgiperformance. If a child has a
designated procedure that should be performedpecific age, pediatricians/nurses must
call them and invite to screening, because motméghkt not be aware of that requirement.
FG1P1:children more actively participate in anemia scregnif they have some obligatory
examinations... pediatricians should call them to eaenPHC facility for blood
examination. Otherwise they don’t come by themselve

2.2 Anemia diagnosis test and Hb cutefiel...
All participants identified the problems with anensicreening tests performed in polyclinics
that inhibit timely detection of anemia in childrehe majority of polyclinics perform Sahli
method for Hb testing. Some use analyzers, ane sm® Photoelectric Color Match method
- Cianmethemoglobin method for Hb testing. Allleém consider Sahli method as very
subjective and not reliable; however, although sofraboratory physicians said that they
have an analyzer at the policlinic and some hawdetectric Color Match method, they still
screen by Sahli method.
FG3P4: The situation in polyclinics is critical as we an@rking with Sahli method. It is too
subjective as it depends on personal interpretatiointhe results. Besides, other technical
capabilities and other characteristics of clinissich as solution keeping time, working
conditions, etc., can affect the tests’ resultexdw how Russia is dealing with diagnostics,

how fully they are equipped...they make sure evexytbkireliable including a diagnostic
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method and a type of device used. But we don’'t Aaayeneans to meet even the minimum
requirements.

According to participants, there is some inconsisgan anemia diagnosis when utilizing
different methods - Sahli, analyzers, and Photdete€Color Match method.

All participants indicated that there is no stauliieed protocol on anemia screening tests.
Each polyclinic performs according to the availalg@gources. All participants identified a
need for revision of anemia screening protocolséoeening ages and diagnostic tests.
Majority of experts emphasized the importance oirgone reliable method for anemia
screening in all polyclinics in order to have aatclanderstanding of anemia prevalence in
different age groups. The criteria for screenggid mentioned by almost all participants
were the following: information accuracy, speeasibility, safety, ability to serve a large
number of patients, cost, and availability to alyglinics. Some physicians acknowledged
analyzer and Photoelectric Color Match method gsaal fit to these criteria.

All participants except two experts stressed thigtmot enough to diagnose anemia based on
just Hb level. The lowest cutoff level of Hb fortdeting anemia was not clearly identified by
participants. Just 12 out of all participants aaded that the lowest level for Hb in 9-12
months old children is 105g/l. The rest, includsmmne experts, considered 110g/l as the

lowest level for anemia diagnosis.

3. Existing and potential resources for identifying ammia prevalence

Opinions differed regarding the current anemia siliance at PHC facilities. None of
laboratory physicians or pediatricians said anyglahout ADHS as a source of information.
However, all expertalentified ADHS as the main source for anemia plevwee. All
participants espoused the view that taking intcswteration the available resources, the use
of anemia screening data at PHC facilities is thig possibility to calculate anemia

prevalence. Some experts emphasized the importdrin@ering valid and reliable data that
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are obtained during the same period of time usiognaparable method by the appropriately
trained personnel.
Exp4: | think even if we don’t have a system...at leastlvegild be consistent in anemia
diagnostic method. We are planning National Foodtifioation program and | think we will
need some assessment of anemia prevalence...

3.1 MIDAS system as a potential tool...
All participants considered MIDAS system as pothtiuseful tool for having anemia
prevalence using the existing capacity of PHC syst8ufficiently high screening coverage
level was identified as an important conditionfeliable data. All experts identified some
problems the system faces based on inconsisteaxg®e polyclinics’ and MIDAS’ data on
anemia screening coverage levels. According teapedans, anemia screening is quite
high, but according to MIDAS system’s recent assesg of screening, coverage level is too
low. Some experts revealed potential opportundfgbe system to provide with the
information on the prevalence of certain diseasdaslzas the corresponding tools/databases
for it. The system would facilitate the transféirdormation from medical records to
electronic cards as was stated by some expertaievtw, the system still needs considerable
improvements.
Exp6: MIDAS system is intended to analyze disease presal®o...We don’t have data yet,
but we are planning to obtain it in the near flguras soon as we handle other problems
with the system’s performance. We will have yegambywalencgon anemia)...
Yet the majority of pediatricians complained abexira paper work brought by this system.
Although there was some awareness about a bonigsshased on MIDAS (performance-
based payment), none of the physicians were ald#gglain how it functions.

3.2 Other data collection sources
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The majority of laboratory physicians see labora®as potential data collection sources.
They suggested having a special section in thamnjs for anemia screening data. Almost
all pediatricians see chiefs of pediatric departim@s potential data reporters as all anemia
diagnoses are reported to the chiefs of pediagadments by pediatricians. However,
some pediatricians were not sure about consistehdsta between laboratories and
pediatricians referring to the fact that some amerases are not reported to the chiefs of
pediatric departments. Either a physician or d ts@hed nurse was considered as potential
data collectors through extracting anemia testilte from registration journals for
calculating anemia prevalencelowever, none of potential data collection sourgese

supported by experts. Collecting data electrohjiaaés considered as the best alternative.

4. Current information flow on anemia prevalence

The information flow through the different levelsamemia screening system was explored.
4.1 Laboratory level
According to all participants, anemia screenindase based on pediatricians’ referrals.
Laboratory physicians identified themselves as pastormers of screening. However, after
performing blood analysis data are entered intmianjal alongside with the results of other
tests; the data on anemia are not separated frioen data.
4.2 Pediatric department level
After performing blood analysis anemia data ardyaiea at pediatric department level.
According to pediatricians, the anemia data areredtinto MIDAS system through the
encounter forms. Confirmed cases of anemia a@texgpto the chiefs of pediatric
departments or deputy chiefs of polyclinics throgtdtistical slips that contain the
information on patients’ demographics, diagnosatg df diagnosing, after which the
summary of the data goes either to a polyclinitidteian or to the Statistical Bureau directly

as yearly reports. Thus, anemia diagnosed threagdening are not separated from anemia
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diagnosed through active admissions based on psiteamplaints. However, not all
polyclinics use similar procedures. As was stateddime physicians, after occurrence of the
MIDAS system, they don't fill in the statisticalifss at all.

4.3 Information flow from polyclinics to other insinces
The next level is Statistical bureau. Statistmaieau collects the data from those public
primary health care facilities of Yerevan that angler the authority of the Municipality.
Those PHC facilities that are not under the Murabtg's authority report data directly to the
NIAC. Absolute numbers are transformed into tHatiee indexes (number of cases per
100000 of population) and are submitted to the NIATata from NIAC are presented on
their website as yearly reports. NIAC submits datthe NSS of RA where they are
summarized and presented in Statistical yearbofk&mia data are not presented separately
and are included in the composition of the “bloaskdses and other hematogenic
disturbances” in the main public health indicatoegort. The indicators are presented by

absolute numbers and number of cases per 1000@0Pechof 0-14 and 15-17 years old.

5. Obstacles for well-functioning surveillance system

According to participants, well-functioning surJaiice system needs adequate human and
financial resources to produce reliable data. mae findings on possible obstacles are
summarized in a few subcategories: financial ressgiand communication problems.

5.1 Financial resources...
All participants identified that existing financimg not sufficient for well-functioning anemia
surveillance system. There are many problems wtocid be solved by additional
financing. Problems included the method of diaggasorking conditions, and physicians’
performance. Some physicians indicated the ndgexfdnaving higher number of free of
charge examinations needed for appropriate diamgsostiost physician participants

indicated the need for improved conditions in labores that will improve the work

24



performance and data reliability. All pediatricsastressed that luck of appropriate
reimbursement is a disincentive for good perfornearf8ome mentioned that physicians’
performance could be significantly enhanced witprapriate computer software which
would decrease the extra paper work of physicidhgerts identified lack of financing as
the main obstacle for having appropriate anemiaesilaince system.
Exp4: Anemia prevalencghould be obtained at one point in time with th@sanethod and
the same working team...like DHS...the only probtamdt performing ADHS in 2010 for
anemia was financing...We applied to some donorslidutot get any commitment...the only
advice they gave was not to overemphasize suctokstddies, and try to improve existing
system...use existing capacities...
Taking into account the lack of existing resouresiost all experts didn’t identify any other
alternative to calculating anemia prevalence, eixttepMIDAS system that has the
corresponding tools/databases that could be wudifiaethat purpose.

5.2 Communication problems
The other problem identified by all interviewed pltyans was insufficient communication
between pediatricians and mothers. The mothemareell-informed about the importance
of anemia screening, health outcomes of anemiaitsupdevention and treatment. All
physicians mentioned that insufficient patient-pdev communication leads to poor
population coverage with anemia screening.
Another problem is the lack and inconsistency ehownication between laboratory
physicians and pediatricians. According to labamaphysicians, sometimes pediatricians
underestimate the contribution of laboratory phgsis in the interpretation of anemia test
results. Besides, lack of trust of pediatriciam$hie PHC facilities’ laboratory physicians was

mentioned as a barrier to good communication, whaals to an increase of referrals to
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other private laboratories by pediatricians andosgpd some profit for them from these
tests’ referrals.
6. Suggestions for improvement

Much emphasis was placed by participants on norgorental organizations (NGO),
international donors, and Government as suppoofersproved system. There were three
major areas of improvement suggested by particgpant

6.1 Trainings for physicians
Training on anemia screening performance for health personnel was the most commonly
suggested improvement. Participants with laboyatéaperience indicated that training is
necessary for laboratory physicians as well apéaliatricians and other physicians. Some
participants emphasized the necessity of trainimgsompliance to anemia management
protocol. Some experts stressed the need foiirigpon how to fill in the encounter forms
correctly.

6.2 Anemia diagnostic method
All participants indicated that there is a needdarew protocol for anemia diagnosis test.
All of them agreed on a need of one but reliabléhoe of anemia diagnosis.
FG1P2:the same diagnostic method of anemia diagnosieaded...also feritin analysis is
needed for confirming anemia. | even did some ¢atlicun...for FEKs that is much more
reliable than Sabhli it is estimated that we needii&ms per patient for each examination...is
it expensive?

6.3 MIDAS system
All experts suggested MIDAS as an ideal tool forihg anemia prevalence with existing
resources available. However, they also mentidneals some serious problems that need to
be addressed. It was difficult for them to idgnpfecisely whether physicians are in error or

not; however, some experts did state that pediatiscdo not fill in encounter forms
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appropriately. Therefore, incorrect or not compleformation is transferred into the
system. .

Exp4: ...at least we have screening data and MIDAS syssesnpatential tool that have all
needed database for anemia prevalence...but MIDASmsyseds considerable
improvements...Trainings for health care workers sygtem’s coordinators and operators

are needed for the system to perform well.

Discussion

The study helped to understand the perceptionsalfthcare workers and administrators at
different levels of health care system. The stexiylored how the anemia screening is
currently performed and how the data are analymelduéilized. This study is the first
conducted in Armenia that explores the problemsdchiadlenges, faced by the current
system, and provides recommendations for a nempraved surveillance system on anemia

in children.

Anemia burden

The study findings suggest that anemia is a sicaniti problem in Armenian children. 9-12
month old children were considered to be the mifsti@d. The opinions of study
participants are confirmed by the ADHS 2005 findinghich showed that 37% of 6-59 mo
children have anemia with excess of 67.9% in 9-dlchildren (2). However, there were
some controversial opinions on anemia prevalertes @mong pediatricians and experts.
Some experts noticed an increase in anemia sir@@, 2hile most of the pediatricians
thought that anemia rates decreased from 20101tb. 2BADHS 2005 data show the increase
in anemia rate in children from 2000 to 2005 esgbcin Yerevan and Gegharkunik (2).
The proportion of children with any anemia hadlé&ipin Yerevan from 2000 to 2005, and

doubled in Gegharkunik, although it was explainggdme facts like migration of poorer
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families from rural areas to the city. Besidesgottactors also could influence such
inconsistent increase in anemia data, like datecon errors(2). Howevethe absence of
ADHS data on anemia prevalence in 2010 does nowatiaking any conclusions about the

recent trends.

The majority of risk factors identified by our paipants are supported by the literature
review (37-39). Itis well-documented in the lature that breastfeed babies are less affected
by anemia than those who are on supplementaryrfgédi?). However, some interesting
findings were revealed by some experts about théioaship of breastfeeding practices and
anemia development. According to these experigeBa&nces, sometimes when mothers
have succeeded in breastfeeding they continuestistieed their child up to 10-12 months
without any other supplemental foods, while thddrken who are older than 6 months need
more iron than can be supplied by breast milk ghB). That is why the risk of anemia in
these children is higher. Poor socioeconomic dardi were also mentioned by almost all
participants as a risk factor for anemia. Somdistuindicate that low socio-economic status
has been considered as an important predisposskdgactor for developing of iron

deficiency anemia in children 1-2 years old agg.(48n interesting finding which has not
been documented in the literature was that accgrdisome of the physicians, vaccination,
especially pentavaccine, may be a provocativekrigg factor for anemia in children. This

finding warrants further research.

Anemia screening performance

All physicians considered anemia screening at Patilities as an important tool of
detecting anemia in children. However they suggkstvising the screening age currently
prescribed by the MOH protocol to include childedrother ages who are also vulnerable to

anemia. Some studies suggest that hemoglobin $egean9-12 months old is inappropriate
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as there is no adequate time to develop anemiasdreening at later ages, 15-18 months of
age, would allow to detect anemia in childreth&se would be sufficient time to develop it
as a child has been weaned off breast milk andfodified formulas (41). The participants
listed a number of factors affecting screening cage in children. Physicians’ inadequate
performance, mothers’ low knowledge levels aboeaia, and communication problems are
the key determinants of inadequate screening cgedexvel. Although physicians reported
high screening coverage at PHC facilities, headti® @dministrators indicated low coverage

due to variety of reasons.

Criteria for anemia screening tests

Our participants revealed that the majority of Yere polyclinics perform the Sahli method
of anemia detection, based on Hb, which is not@tewand reliable which is consistent with
the literature. The criteria for screening tesetioned by almost all participants were the
following: information accuracy, speed, feasibilipafety, ability to serve a large number of
patients, cost, and availability to all polyclinicSome methods identified by participants as
more appropriate and reliable screening, i.e. Rtettric Color Match method, are
supported by the corresponding literature as ateupaecise, easy to operate, and
appropriate to PHC level (32). The importancéafing uniform anemia diagnosis
protocols to be able to generate consistent ambteldata was also emphasized by all
participants. What refers to insufficiency of anardiagnosis based on just Hb level, our
findings could not be supported as the sensitaitgt specificity of using other single tests
(e.g., serum ferritin, transferrin saturation, angthrocyte protoporphyrin) as primary
screening tools for iron deficiency anemia havebesn well studied yet (21). Pediatricians
use different cut-off points in anemia detectiamme of them diagnose anemia at Hb<
105g/l, while others diagnose it at Hb<110g/I. Bof them are accepted cut-off points for

detecting iron deficiency and IDA as indicated bg tlinical literature (11). However,
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according to Integrated Management of Childhoatekes guide for anemia management in
Armenia, the lowest Hb level for 6-24 mo childrenlD5g/I(26). Apparently not all
physicians follow this guideline which further colieptes the collection of consistent data on

anemia prevalence.

Existing and potential resources for anemia prevalece

None of the laboratory physicians or pediatricimentified ADHS as a source of

information on anemia prevalence seeing PHC faaslias the only appropriate source of
data based on their knowledge and experience. Henyvall experts identified ADHS as the
main source for anemia prevalence data and rednettehaving 2010 data due to financial
constraints. NIAC was also considered as the sonfranemia prevalence; however absence
of anemia as a separate category and not enougitededge categorization of children do

not allow obtaining anemia prevalence reliable diatian NSS yearbook.

Having valid and reliable data that show anemiaglence obtained during the same period
of time using a comparable method by the appragyidtained personnel was considered by

participants as the most important prerogativetieradequate surveillance system.

MIDAS system as a source of data on anemia prevalea

The MIDAS system has been incorporated into prinmegith care facilities by State Health
Agency for primary health care financing reimbursatrsystem since 2010 (29). The
current study indicates that MIDAS system couldheseful tool for having anemia
prevalence using the existing capacity of PHC syst&ome of the participants indicated
that the system might be useful in future sindeag the necessary software/databases to
process the information on all enrolled patients #nose screened for anemia; however, the
analytical part of the system is not completelyaleped yet and the system in general needs

some improvements.
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Information flow from primary health care facilitie s

Anemia screening is performed at PHC facilitiesoadimg to pediatricians’ referrals. After
performing anemia tests, the results are analyzpddiatric department level. Collecting
anemia data through statistical slips and sumnmayiannually within each PHC facility by
either head of pediatric department or polyclinatistician, data are submitted to the
Statistical Bureau, where they are analyzed amsfeared to relative indexes, and reported
to the NIAC of the National Institute of Healththie MOH. Here data are incorporated into
the “blood diseases and other hematogenic distagsdrcategory and are reported to the
NSS, where they are presented by absolute numbensuamber of children per 100000
population of 0-14 and 15-17 years old childre®iatistical yearbooks. However, not all
polyclinics perform in the same way. Some of thdan’t have this reporting system after
the occurrence of the MIDAS system which meansdhg from some polyclinics are

missing.

Obstacles for well-functioning surveillance system

Our findings suggest that anemia surveillance systeeds adequate human and financial
resources for successful functioning. The studygesated that limited financing leads to
many problems in this field, the most importantvbiich are unreliable diagnostic tests.
Quality laboratory testing is important for appriape clinical diagnosis, accurate
surveillance system, and direct public health palecy (42). Other problems included lack
of communication between physicians and mothershvimhibit appropriate coverage, and

lack of communication between pediatricians andiatory personnel.
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Suggestions for improvements

Participants emphasized the role of NGOs, inteonatiorganizations and government in
overcoming current challenges faced by PHC fagditiThe role of government is crucial in
disease prevention and control at population levathieving health equity(43). However,

it should be accompanied by the organized effartsiaformed choices of society, different
organizations, and individuals(43]J.rainings for physicians to ensure high screening
coverage through making calls to mothers of childreorder to inform them about timely
anemia screening, and increase of mothers’ awasaiesit anemia were suggested by all
participants as the necessary components of tleessitil surveillance system. Development
of a new anemia diagnosis protocol that includesitorm reliable anemia test in all PHC

facilities is needed to assure the consistencyiefraa diagnoses.

Study Strengths and Limitations

This is the first study conducted in Armenia thgbleres the obstacles for well-functioning
anemia surveillance system and provides recommiemdaor a new or improved
surveillance system. Although the study sampgmall, it is derived based on the purposive
sampling approach and involves participants fronteakls of care who have diverse but
essential roles in anemia screening in Armenid.p@dliatric PHC facilities in Yerevan were
included in the study which increases the represieeness of the sample.

The time and budget constrains did not allow foremtetailed analysis of the problem areas
identified in the scope of the study. However, shely provided a good snapshot of current
problems with anemia surveillance in Armenia, ahehtified several ways for improving the

system based on the opinions of study participamdsthe literature analysis.
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Conclusion and Recommendations

The study’s findings suggest that the existing aaesurveillance system is inadequate and
has numerous flaws that need improvement and/oplatenoverhaul. First, the system is
based on anemia data from both active admissiahsia@mia screening, that are not
separated from each other and thus cannot refiechia prevalence in the children. Second,
anemia data are combined with other blood diseasg@sre presented in the yearly reports as
“blood diseases and other hematogenic disturbancdstd, there is no detailed age
categorization; data are presented for 0-14 anti7lfears old children which does not allow
detecting specific age groups.

Thus, the use of anemia screening data at PHGtieils the only opportunity to
calculate anemia prevalence with the existing ressu The exploration of alternative ways
for collecting and analyzing reliable data on areprevalence led to conclusion that
MIDAS system currently used for financial reimbursnt of primary health care facilities
might be the best option, as it is already esthblisn the PHC facilities and has all the
necessary tools for calculating anemia prevaletickeas the free enrollment list that could
provide the number of children 9-12 months old #ratscreened for anemia, and anemia
confirmed diagnoses that are filled in the encouftens and are entered into the system.
The system should be improved to be able to prawvidanecessary data; particularly, the
analytical tools used in the system, as well agjtladity and completeness of the information
entered into the system at PHC facilities shouléftganced. However, having an
operational MIDAS system cannot ensure the sucgkfssfctioning of the surveillance
system. Other factors such as high populationre@ewith anemia screening at PHC
facilities, the saturation of PHC facilities withb@ropriate tests and equipment, and
physicians’ compliance to screening protocols aseetial for establishing a well-

functioning system.
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The following recommendations are suggested basedeofindings of the study:
e Conduct trainings for health care personnel anDA8 operators on accurate

handling, processing, and entry of encounter forms

Conduct trainings for health care personnel omaaenanagement based on current

MOH protocol/guidelines

Conduct trainings for health care personnel orepéfprovider communication to
ensure high screening coverage

* Increase mothers’ awareness of the importancenaiyi anemia screening

Improve MIDAS analytical tools to allow calculati@f anemia prevalence based on
the data obtained from PHC facilities
« Set up a new protocol for anemia screening tesil &HC facilities with the use of a
uniform, reliable, and inexpensive anemia diagiedssts, i. e. analyzers or
Photoelectric Color Match method.
These innovations and improvements offer potefitstl steps in the process of establishing a

modern and reliable anemia surveillance systenriehia.
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Tables

Table 1

Classification of anemia as a problem of public Hdasignificanceg13)

Prevalence of anemia (%)

Category of Public Healtlsignificance

<49 No Public Health Problem
5.0-19.9 Mild Public Health Problem
20.0-39.9 Moderate Public Health Problem
>40.0 Severe Public Health Problem
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Appendices

Appendix 1

American University of Armenia
College of Health Sciences
Master’s Program in Public Health
Oral consent form
Assessment of the Current Surveillance System of &mia in 9-12-month Old Children
in Armenia

1. Who is doing the study: My name is Marianna Kadtaryan. | am a family physician and
a graduate student in Public Health at the Ameridaiversity of Armenia. | am working
under the supervision of faculty at the Universitythis project.

2. Purpose: To describe and analyze current ansuma@illance in children 9-12-months old
in Armenia in order to develop recommendationsekiablishing the surveillance system
with systematic and quality data collection on pnevalence of anemia in this age group.

3. The study explores the perceptions of health warkers and administrators at different
levels (facility level, MOH, SHA, AIC) who have d#rent involvements and differential
investments in anemia screening, about how theysisadf anemia screening data is
performed and how the data are utilized and aintkesaribe and analyze the chain of
information flow from primary health care facilii€of anemia diagnosed cases), the
application of the screening data to develop recendations for a system that will give an
opportunity to systematically assess periodic demae of anemia in children 9-12-months.

4. Why you are invited to participate: You are lgesisked to participate in this study as an
expert and key informant. Your participation in stwdy is important since you have
expertise and experience in anemia screening. Wmtarested in your expert opinions and
suggestions.

5. Procedures: Participation involves only onevidiial interview/discussion by you,
depending on your availability and willingness atipate in the interview.
Interview/discussion will last for one hour. Upoouy permission we will tape record the
interview/discussion to make sure that no idea nesnaut of our attention.

6. Risks: There is no risk of discussing the topic.

Benefit: There is no benefit to participating imstetudy beyond contributing to the Armenian
Health Care System and Child Health.

7. Confidentiality and Anonymity: Your participatios confidential and anonymous. Your
name and any characteristics that identify you moll be associated with your interview or
with the results of this study. Brief quotes natibtitable to you may be used in the results of
this study.

Your name and position will not appear in reportd presentations. All your comments will
be used for research purpose only.
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8. Alternatives to participation: You are free tctine participation at any time even after
interview.

9. Voluntary nature of the study: Your participatio this study is voluntary and you are free
to refuse participation without consequences.

10. Right to withdraw at any time: You may withdrénem the study at any time and any
data collected from you will be destroyed should yothdraw after interview.

11. Before we start, you should have had all yagstjons regarding participation in this
study answered. If you have more questions ab@usthidy you can contact Dr. Varduhi
Petrosyan, the Associate Dean of the College ofthi&ziences at AUA calling 512592.

If you feel you have not been treated fairly onkhyou have been hurt by joining this study,

please contact Dr. Hripsime Martirosyan, AUA Hunfubjects Administrator at (374 1) 51
25 61. If you consent to participate, we can start.
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Appendix 2
Focus-Group Discussion Guide

Pediatricians, Heads of Pediatric Departmentd.aboratory Physicians of polyclinics

Place

Date

Time

Interviewer

Age

Gender

Work resp.

Work experience (years)

You are involved in this study as experts and kdégrimants. We would like to ask several
guestions regarding Anemia Surveillance in child@an we start?

1. What can you say about anemia prevalence in Armeshiddren?

To probe:
* Which age group is more affected?
* Prevalence?
* Undiagnosed and unconfirmed cases, untreated alemia
» Are these children treated and followed-up

2. What can you say about anemia screening appropesse

To probe:
* Is it necessary?
* Is there any screening program going on?
* How screening data are followed?

3. What do you think how active is children’s partgijon in anemia screening?
To probe:
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What is the coverage of anemia screening?
Are there any obstacles to screening? What kirabefacles?

4. What can you say about follow-up of the screeniat@dare they collected and
reported to other instances like MOH or Analytit@iermational Center?

To probe:

Elsewhere?

5. Please in few words describe features of the ctusgstem.

To probe:

How anemia screening data are collected?

Are anemia confirmed cases reported? Where?

How they are followed-up?

Does current system have some problems or neeagptovement?
What can be done?

6. How anemia screening data could be collected fiorpbliclinics?
To probe:

Is it possible to collect data from pediatriciagRy? Or why not?

Is it possible to collect anemia screening datemfRrimary Health Care
Facilities? Why? Or why not?

Are there any potential data collection sourcesafegmia data collection?
Can laboratories be more useful in this case? V@ry®hy not?

How the information should be collected — manualbgtronically?

7. Finally, what would you suggest for improving Anen8urveillance in Children in
Armenia?

Are there other things that we did not discussybutfeel are important to talk about?

Thank you for participating in our study
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Appendix 3
In-depth Interview guide

Ministry of Health, National Analytical Information System, Statistical Bureau

Place

Date

Time

Interviewer

Age

Gender

Work resp.

Work experience (years)

You are involved in this study as an expert akéyinformant. We would like to ask
several questions regarding Anemia Surveillanaghildren. Can we start?

1. What do you think about prevalence of anemia itdcéin?

To probe:
* Which age group is more affected?
» Are these children treated and followed-up progerly
* How it is monitored and managed?

2. What can you say about current monitoring and eatedn mechanisms for anemia
Control and Prevention in children (based on praij@c

3. As you know anemia screening is performed in athBry Health Care facilities at
specific age-group in children. In your opinion whee the benefits of the screening
program from the different perspectives (populatmysicians, health care decision
makers)?

4. What can you say about follow-up of the screeniaigdare they collected in
polyclinics and reported to other instances (MOH\palytical-Informational
Center)?
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To probe:
* What is the application of anemia screening data?
5. As anemia screening is among SHA health indicatndkit is going to be evaluated in
January 2011, what can you say about its futuretipeaand implication? (more
applicable for SHA repres.).

6. What do you think about perceived benefits of aiifey screening data?

To probe:
* How they can benefit to the anemia burden?
* How they can be used? For what purposes?

7. As you know Armenian Demographic and Health Suryiegs anemia prevalence per
5 years. Is it enough to control anemia in childoesed on this prevalence?

8. Please in few words describe current Surveillaysgesn on anemia.

9. How do you assess current and future role of NG@slaternational organizations in
anemia surveillance?

To probe:
* Do we need their support?

* How they can help?

10.Finally, what would you recommend to improve Aner@iaveillance in Children in
Armenia?

Are there other things that we did not discussybutfeel it is necessary to talk about?

Thank you for participating in our study
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Appendix 4
In-depth Interview guide

State Health Agency

1. I'would like to ask several questions about MIDASy3tem. What is the aim of this
program?
2. Besides, financial tool, is MIDAS system used fealth care quality assessment and
how it is done?
3. Do you analyze disease prevalence by MIDAS 3 syslieyes, how these data are
used?
To probe:
* If no, is it possible to give also prevalence as fiave screening and anemia
diagnoses?
» Is it possible to separate those anemia diagnbsésite diagnosed through
screening and have the prevalence in childrenreesing ages? How often?
4. As you have already assessed performance of hiedltators in 2011, January, what
would you say about anemia screening performarvetsién polyclinics?
To probe:
» Are there any problems and what kind of probleme® i could be
managed?
5. Are there any things that we didn’t discuss or pegpu would suggest to interview

that could help in providing information in thishege?

Thank you for participating in our study
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Appendix 5

Zwupwht wpnnowwwhnipjut dwghunpunnipwu
“Thunduyhtt wpjuwnwp
9-12wmdutkljwt tpEluwtbph vwjwjupmniinipju
hudwdwpujupwbuljut huljnnnpjut hwdwlwupgh YEpnidnipniip
Zuyuunwbnid

Puttunp hwdwdwjuwughp

1. Pd wuniub E Uwphwbtn UYnpjuljupui: Gu ptnnwtkjut pdhol B b
hwiunhuwinid td Zujwunwtth wdkphljjut hwdwjuwpwih Zubpught
wnnnowywhnipjut dtwghunpuwnnipugh (ZUU) yEpght Ynipuh ntuwng: Uju
htwnwgnuunmipnitp tu junwpnid bl hwdwjuwpwih tplnt puuwpnuubph
ntjujupnipjudp, b wyb §ihtth hd dwghunpuljwt nhyndwihtt wpjawwnwph
dwu:

2. Zkumwgnuinipjut btyuwnwli £ htnwgnink) 9-12 wdubkjwt tpkluwtph
Uwljujupniunipjut hwdwdwpujupwiwlwbt huljnpnipjut hwdwljupgp b
wnwowpll) hbnwqu pupkjuydwt ninhukp, npntp htwpwynpnipni jrnwt
niuktw) 9-12 wduklwt EpEuwttph pdpnid vwjuydwupniunipjut
Jtpwhuljdwi b mwpwsduénipyut hwdwp yunwupwbwnnt hwdwlupg:

3. Zhwwgnuinipjniup ntuntdbwuhpnud Euwjujupniunipjut uphthigh
yunwupjwbuwwnnt nwuppkp hnpdwgbnubph Jupshpubpp pun hpkig
wouwwnwipuyhtt b juquuljtpyswuljut dwubwlgnipjut: Zknwgnunnipjut
tyuwwnwlt E ntuniduwuhply b Epnist] vwjudupniunipyut Jkpuhuljdwi
onpwl (ujuws wnjhljhuhjuwukphg dhtish JEpwnuu pnid. huljnnmipju
dwpuhtikp) b wpwowplil) hblmwqu ninhubp wyt puptjwytnt hwdwnp:

4. Ukup hpuyhpnud Gup thnpdwgbnubph dwubwlgh] wyu hknmwgnunipyuup b
owwn qhwhwwnnid kup bp dwubwlgnipintup wyu putbwpldwp, pwih np nip
uwjujupniunipjut uphthigh gnpénn ninpuinid hwinhuwtnd bp
thnpdwgbun b niubp UbS thnpdwnnipinit: Utq hbwnwppppnud £ 2Ep Yupshpp b
wnwownplubpn:

5. Qbp dwubwlgmpmniup jywhwueh vhwyt Ukl hmpguqpnyg/putiupynid pun
Qtp gulnipjut b qpunusnipjut wunnhdwh, npp junbh dUnnnuynpuybu dkl
dwd: Bpk pnyjn nnwp dktp dwjhwugnptup puttmpynidp npytugh nshty pug
spnnukup: 2bp npudwunpusd minkjunynipniup jogurnugnpsyh dhuyu
hEkwnwgnunipyut hwdwnp:

6. Uju htnnwgnunipjuip dwubtwljgnipiniun sh Gupwnpnid nplk nhul jud
whduwljut pwh: Ypwtng nnip tywuwnnid tp 22 hwmipujhtt wpnnonipjut
pupbjuydwn:

7. Uju hupguqpnygh/puttupldwt qununthnipjniip wywhnydws b 2kp wuniup
Jud wuwownp sh upgh nplik qinygnid jud ukpjuyugdwt dbke:

8. “nip fupnn kp guujugus hwpght syyunwuiwul) jud punhwnt;
hwupguqpnygp/putiwplnidp guujugus yuhh:
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9. Qtp dwubwlgmpniup judwynnp b Fnip Jupnn tp hpwdwpyby b nw nplk putih
Upu wyn pynud Qbp wpuwnwbiph Ypu sh wqnh:

10. Uwubmljgnipiniihg hpwdwpybnt nhypnid, utnyuhulj Ept Inip wjwpunby Ep
hwpguqpnygp/putiwplnidp, Ep mpudwnpus wnknklnipnitbtpp Ynstywgyk:

11. Zknnwgnunipju htwn juydws hbnnwqu hwupgkph hwdwp jupnn bEp
quuquhwpl] Zuywunwh wdbkphljjut hwdwjuwpwih Zwupugh
wnnnowwwhnipjul dtwghunpwwnnipuwih thnpjugjuthtt' Ywpgnihh
NMEwnpnuyut - 512564, husybu bwb ek jupsdnid bp, np hknnwgnunipjut
pupwgpnid Qkq htwn qwy sk Jhpwpkpyb) W/juwd hklnwgnunnipniip 2kq Juwu k
hwiugpty Jupny Ep quiqubhwpl)] Zujwunwh wdkphljjut hwdwjuwpul,
Znpthuhut Uwpunhpnujutthtt hEnbjuw) hwdwpny *512561; tw hwinhuwind £
2U.2-h Ephluyh hwtudtwdnnniyh wndhuthunpuwwnnpp: Gpk hwdwdwl, tp jupnn
kup uljuby:
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Appendix 6
Zuyuuunutth Udbkphljjut Zudwjuwpub

Zupguqpnygh Jupdwi ninkgnyg
Uwulwpnyydutp, Fuduh dwuphsutp, Lwpnpuwnnphugh £dholukp

“nip pungpyyus tp wyu hknwgnunipyut vk npytiu wpnnompiut yuwhywidwu
wnwetwht onuljh thnpdwgbwn b dkup Yniqitiwghtip QEp oqunipjudp npny hwipgkp
wupqupwb] 9-12 wdubjwb bpkjowttph Uwjujupnionipju
Zudwdupujupwbulub Zulnnnipjut Zudwljupgh Jepupbpyuyg:

Yuipnn kup uljuby?

1. Pus Jupnn Ep wubk] Uwjudupniunipjut mupusjusnipyut dwuh
Epkjuwubph dnn? Op nuphpuyhtt jpdpnid £ wyjt wdbih nwpusdws?

2. by bp upénud® Juplnp £ wpynp Unjudupniuntpjut uphtthigp, npp
hpwgnpéynid £ ynihyhuhjwiukpnd 9-12 wdubljub Epkjowtbph nuphpught
fudpnid? Py tp updnud™ npt £ gpu btyuwwnwlyp?

3. 2kp Jupshpny hugpwing wlwnhy k Epkuwtbph dwutwlgnipiniup
uljphthugnid? Upynp Jub npny imiqupnn hwbhqudwuptbp,
ndJupnipiniuttp wyt hpugnpstint hwdwnp?

4. Ypugpkh dh puth junupny tjupuqpl] Uwjujupniunipjut
Zudwdwpujupwbwlub Zulnnnipjut tbkpuynidu gnpénn hwdwlupgp’
htswtu b npntn B vwjudupniunipyut wdjuitipp gpuugynid b
Jtpwhulynud?

5. Pbuy tp hwdwpnid wybjh tyuwunwljuhwpdwp’ htsybu upkh Ehudupuqgnpty
wutjwdupyntinepjut uiphithtigh wnduikpn waihYhthywitphg
dwtljwpnydubphg, pmduh Juphsutiphg, jupnpunnphwitphg? busnt?

6. dhtponud Yniqtiugh Qbtp Yupshpp hdwwy™ hus upbih Ewbbg
Uwljudupniuntpjut Zududupujuputuljut Zujnnnipjut Zudwljupgp
pupbjuybnt tyyuwnwuyny?

7. Yut wpynp hwpgkp nph onipe dkup spunukghtip b nip Yniqbuwghp hus np pute
wykjuguty?

cunNrzuuuLnnpesnNby UlUuLlusNhE3UL ZUUUL

49



Appendix 7

Zuyuuwnwih Udkphjjub Zudwjuwpub
Zupguqnpnygh Jupdwb ninkgnyg

Unnnowyjuihnipjut Lwpiwpwpnipintl, Minwlwt Unnpowwywhwljwb

Anpéwljuynipinil, Pupnpldughnu-Utwhnhl) YEunpn

“nip pungpyuws Ep wyju htnnwugnunnipjut Uk npyytu thnpdwgbwn b dktp sun
hEwnwppppqus kup Ep dmubwlgnipjudp, b jupbnpnipinit Gup tnwhu bp
Jupshphtt npnp hupghp upqupwbknt 9-12 wdubkjwb Epkfuwtph
Uwjuwjupniintipjut Zudwwpujuputuut Zujngnipjut Zudujupgh
YEpwptpyuy:

YQupny Lup uljuly?

1.

2.

Yguwulwbwjh hdwbw) 2Ep upshpp Uujudupniunipiut mupususdnipjui
dwuht Eptijuwtibph dnn? Op wwphpuyht jpdpnid | uyt wdbh nupusqus?
bl Jupnn tp wuk) Epkjpwutph vwjudupmniunipjut Unthwnnphtgh b
quuhwwndw tEpljuwynidu gnymipinit niukgnn dkppwhquubph yEpupbpyuyg
(puwn wpdwtwgpnipyui):

Qtp Jupshpny npnip tu hwdwpynid 9-12 wdukjw tpEuwtph
Uwjudupniunipjut uphuhtigh npujut Ynndtpp?

bus Jupnn Ep wuk] uphthuqubph ujjwjubkph hbnwgqu JEpuhuljdwt dwuh:
Upnynp hwjwpugpynud &b wyn ndyuiubpp wnphlihthubkph dufwphulng b
thnpuwigynid yEpwnuu pnid. huljnn. dwpdhuubpht, ophtiwmyy’
Unnnowuywhnipju Vwjuwpwpnipni?

Lwitth np Epkjuwtbph vwjwupmniunipyut uyphuhigp NMEnwlut
Unnnowywhwljwt Gnpswljunipinit nndhg wnwownpyws wnnnenipjui
sarthnpnohsutiph pyhtt E yuunubinid, jgutjutwgh QEp jupshpp hdwtiwg
wiprnp owpntbwltjh punype Euyb Ypknt hbnwquynud el ng? (nin.MUA-h
iply.)

. by tp updnid” htgpwting wpynibwybwn Yihukp uyphthtiqubph wjuatph

hwjupwgpnudp wnihljjhuhjubtkphg b hywbu wyb jupnn Eoguwljup huby
tptuwttph Uwjudupmniinipjut jutthwpgldwt tyunwlng?

. Gguuljutwgh Qtp Yupshpp hdwbuy tbpjuynulu gnpénn Zuywuwnwith

dnnnyppuqpnipjut b Unnponipjut hwupgkph Zknmwgnunipjut Jipupbpuy:
Upynp tywunwlwhwpdwp b pudupup Ep hwdwpnid hhdud b hhwbnnipju
nwpwsjwsnipyut nyjuiiphtt hwjwpwgpbinyg wyt hhug nwupht UEY?
Yhunpkh tjupugpt) Uwjuupniinipjut Zudwdfupujupubuljut
Zulnnnipjut tkpjuynidu gnpénn hwdwlupgp™ hywytu b npuntn tu
Epkuwtbph vwjuwdupmniunipyut ndjuubpp gputgynid b Jepuhuljynid?
busyku Ep Jupénid hswytu fupkih £ Uwjwdupniinipjut
Zudwdupujuputtuub Zunnnipyut Zudwljupgp pupbjuyt)? 6y hy ntip
Jupnn ki nitkbw] hwuwpuulub b dhowqquyhtt juquuljbpuynipniuutpp
wyb pupbjuybint gnpénid?

10. 9wl wpynp hupgtp npnip dkup sputimpltghip b Inip Ygujwwyghp hy np

putt wybjuguty?
cunrzuyurnkbesNkL UuuuLludNkeE3UL ZUUUL
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