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Scope and Structure of the Report

With a piece of evidence on status of anemia and underlying determinants, this report

stands on the ground of five sections and various subsections underneath including

executive summary at the very beginning.

»

»

»

»

»

Chapter 1 basically covers the background of the study, statement of the problem,
rational of the study, and the study objectives.

Chapter 2 explains the methodology aspect of this descriptive, cross-sectional
study.

Chapter 3 presents the findings of the study focused on status of anemia, types
of anemia, and factors of anemia.

Chapter 4 deals with interpretation of the findings; including potential biases,
limitations of the study, and application of the study findings.

Chapter 5 is all about recommendations to different level of program stakeholders

based on answers of research.

The scope of the current report lies within the scaling up of the effective nutrition

interventions. Annexes displayed at the end of report comprises of the tools used

during the research process. Various materials supplementary to current research are

also attached in the annex.
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Executive Summary

Despite a number of targeted interventions, anemia still poses a huge challenge by
ruling one-third Nepalese women as anemic. According to Nepal Demographic and
Health Survey 2006 and 2011, Anemia prevalence among women of reproductive age
group is stagnant compared to the previous survey. Evidences assembled around the
world provide an insight to many important contributors to anemia. Evidence around
the factors contributing to anemia is scarce. Understanding what drives anemia among
this vulnerable populace would be worthwhile, with a great significance on planning
and implementing sensitive and specific nutrition interventions. Therefore, this study
came as an endeavor with an objective of unveiling the determinants of anemia among
women of reproductive age of Mid-western Taraiof Nepal. This was a descriptive,
cross-sectional study executed in Dang, Banke, and Bardiya. A total of 849 (response
rate: 99.7%, computed sample 852) women of reproductive age agreed to be the
part of study, who were drawn through probability proportional to size sampling. The
781research participants (response rate: 91.7%) gave written consent for extraction
of blood sample, and 791research participants (response rate: 92.8%) provided stool
sample. A standard semi-structured questionnaire was employed to assess socio-
demographic and behavioral aspects. Laboratory tests were done for blood and stool
specimens using validated tool.The study soughtan approval from the Ethical Review
Board of the Nepal Health Research Council. Trained enumerators underwent a face-
to-face interview, after selected samples granted a written consent. Anthropometric
measurements together with blood and stool sample collection were undertaken by a
group of laboratory technicians in the following day. Stool samples were analyzed in
the field laboratory set up made by the research team under close supervision of senior
medical lab technologists. Blood specimens were transported the same evening to
Kathmandu which was then handed over to Civil Service Hospital, Kathmandu for the
analysis. Data were analyzed in Statistical Package for Social Sciences software full
version 20. The results of the current study are presented on the ground of univariate
and bivariate analysis.

Socio-demographic features (n=849)

% A large number of samples was shared by upper caste (39.1%), Hindu (92.5%),
and married (88.3%).

Three out of ten received higher secondary and above education.

One-half were homemakers and the similar proportion lived in nuclear family.

The 69 out of 100 revealed an annual income of more than one lakh (of those
responding).

X3

A

X3

A

X3

A
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Reproductive health history (n=849)

% Mean age at first menstruation counted 13.8+ 1.4 years.

% Mean duration of menstrual cycle was figured at 32.9+ 14.7 days.

% Mean days of bleeding during menstruation equaled to 4.6+ 3.3 days.

% Prevalence of self-reported normal menstrual cycle and normal bleeding days
during menstruation was 83.5% and 93.3% respectively.

Reproductive health history of married women (n=750)

% Mean age at marriage was computed to be 17.3 + 2.9 years.

% Mean age at first child-birth was estimated to be 19.3+2.8 years.

% Mean birth-interval was 41.9 + 25.7 months, with birth interval of two years and
more among 81.8%.

% Of 718 (responding question), 21.0% experienced pregnancy wastage in the past,
and 12.1% underwent a planned induced abortion.

Health seeking behavior among those who became pregnant during last
five years preceding the survey (n=358)

% Nine out of ten (89.4%) paid an antenatal care visit; of which 72.5% made four or
more visits.

Statistics of iron tablet and albendazole consumption during the last pregnancy
was: 86.0% and 81.8% accordingly.

The 70.4% consumed vitamin A capsule after giving birth to last child.

X3

*

X3

*

X3

*

Of 750 married women, 39.7% were using modern contraceptives in the last 12
months.

Alcohol and tobacco use (n=849)

% Among the total women13.5% ever consumed alcohol; from which 94.8%
acknowledged consuming in the last 12 months.

% Five out of 100 were smoking; of which 77.3% were daily smokers.

% It was six out of 100 using smokeless tobacco products; of which 74.5% were daily
users.

% A 43.0% were exposed to second hand smoke.

lliness pattern (n=849)
% A10.4% was found to suffer from chronic illness during some point at their lives.
% Twenty percent reported being ill in last one month.

Dietary pattern in the last seven days (n=849)
% Of 772 non-vegetarian, negligible percentage consumed meat (1.4%), fish (0.3%),
egg (8.1%), and fruit (2.4%) daily in the last seven days.
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% About 81.0% did not consume fish in the last seven days; while it was 60.3%,
51.6%, and 47.8% for egg, milk, and fruit accordingly.
Knowledge of anemia(n=849)

% Term anemia was heard by 30.3%; of them 58.0% correctly defined, half
reported knowledge on signs of anemia, and 60.7% were knowledgeable on
specific diets to be taken to prevent anemia.

Household food security and dietary diversity (n=849)

% Considerable proportion (87.3%, 95% CI: 84.9-89.7) was found to have household
food secure status.

% Dietary diversity was visible among 67.8% participants(95% CI: 64.0-71.6).

Prevalence of hookworm, roundworm, and giardiasis (n=791)

% Hookworm, roundworm,and giardiasis were seen on 1.5%, 5.3%, and 14.7%
participants. As for pregnant women, roundworm, and giardiasis was spotted in
4.3% and 8.7% samples.

Prevalence of malaria (n=781)
% None of the samples were malaria positive.

Height, weight, and Body mass index (n=791)

% Mean height was 152.4+ 6.6 cm. Likewise, mean weight was 51.0+ 8.9 kg. The
proportion of underweight women constituted a total of 15.4%. Also, 18.8% were
overweight.

Status of anemia(n=735 for non pregnant, 46 for pregnant women)

% Three out of ten (28.3%, 95% CI: 3.8-52.8) pregnant women were anemic. A
sizeable proportion of anemic pregnant women came from disadvantaged janajati
(42.9%) and farmers (36.4%).

% For non-pregnant women, figure of anemia stood at 37.6% (95% CI: 31.9-43.3), and
majority were mildly anemic (92.4%, 95% CI: 89.1-95.7). The highest prevalence in
this stratum was found among <30 years (42.8%, 95% CI: 35.1-50.5), disadvantaged
non-dalit Taraicaste (49.2%, 95% CI: 31.9-66.5), separated/divorced/widowed
(46.7%, 95% Cl: 4.7-77.7), students (40.0 %, 95% CI: 21.2-58.8), and those without
dietary diversity (43.5%, 95% CI: 34.0-53.0).

% For pregnant women, 4.3% anemic belonged to Banke, 15.2% to Bardiya, and
8.7% to Dang. While for non-pregnant women 9.9% anemic were from Banke,
15.8% from Bardiya, and 11.8% from Dang.
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Types of anemia

% It was 2.4% who had sickle cell disorder. Not surprisingly, 94.7% sickle cell carrier
was Tharu/Chaudhari. Interestingly, prevalence of sickle cell disorder was heavily
localized in Bardiya district, with 84.2% sickle cell carriers.

% Two out of 100 non-pregnant women (1.8%) were suffering from iron deficiency
anemia.

Correlates of anemia

% None of the factors were related with anemia among pregnant women.

% Significant socio-demographic drivers among non-pregnant women were: age
group (p=0.008) and ethnicity (p=0.002).

% Associated reproductive history factors among normal women included: number

of children (p=0.009), currently breast feeding (p=0.002), and planned induced

abortion (p=0.000).

Presence of chronic illness (p=0.003), dietary diversity (p=0.020), and milk products

consumption in the last seven days (p=0.001) were also correlated with anemia

among the normal women.

%

*

With a depiction of substantial proportion of anemic women in both pregnant and non-
pregnant groups, findings underscore necessity of nutrition interventions chiefly covering
younger women <30 years, separated/divorced/widowed, farmers,disadvantaged
janajati, disadvantaged non-dalit Tarai caste and students.

Most importantly, considering the fact of 94.7% sickle cell carriers from Tharu
community;awareness campaigns targeting Tharu community and training of health
workers, female community health volunteers in sites heavily populated by Tharu is of
utmost importance.

As study uncovered the fact of lower awareness of anemia and substantial anemic
from those without dietary diversity, health education campaigns with more stress
on kitchen gardening should be on line at school and community settings. Culturally
sensitive and specific programs too account imperative in the context of more anemic
women from Hindu’s and presence of significant association of anemia with ethnicity.

This study represented a pilot study focusing a smaller portion of Nepal. The findings are
entirely generlizable for Mid-western Tarai only. As determinants may vary remarkably
among different settings, a large-scale study with sufficient sample size covering an
entire nation needs a great initiation as a vital measure to help counter this prevailing
problem.
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Chapter |
Introduction

1.1 Background

An indicator of poor nutrition and poor health; anemia is a condition with the
lower hemoglobin (Hb) concentration in the blood. It indicates deficiency of one
or more essential nutrients(1), heavy blood loss, hookworm infection, acute and
chronic infections, and congenital hemolytic diseases(2). With reference to the
World Health Organization’s (WHQO) definition, anemia in normal reproductive aged
woman and pregnant woman is defined as a Hb concentration below 12 and 11 g/dL
respectively(3).

According to WHO estimate, 42.0% of pregnant women and 30.0% of non-pregnant
women are anemic, worldwide (4). Iron deficiency anemia (IDA) accounts for about
half the world’s anemia burden(5). Asthe WHO report shows,death toll carried by IDA
reached 273,000; 45.0% in Southeast Asia alone, in the year 2004(6).

Nepal holds the evidences of alarming rate of anemia among the women of reproductive
age (WRA). As major health problem in Nepal, it especially affects young children and
the WRA(7).More importantly, high fertility rate, closely spaced pregnancies, low level
of education, blended with other ecological and demographic factors, are what that
make Nepalese women very vulnerable to IDA and its consequences.

One-third Nepalese women (35.0%) are suffering from anemia; 29.0% fall under mildly
anemic(8). Rural women (36.0%) and women from the Taraibelt are the one to suffer
(42.0%) most(8). Despite a number of targeted interventions, nation hardly witnesses
any reduction in the prevalence of anemia among the women over the span of five
years period from 2006 to 2011(8).

A significant cause of morbidity and mortality;anemia leaves a huge burden, from
diminished learning ability, to reduce work capacity, infections, and greater risk of
death associated with pregnancy and childbirth(9, 10). Besides, infants and children
are the one to pay harder, with born to low birth weight and prematurity(11, 12),poorer
cognitive development(13, 14), and mental impairment(15). This holds true situation
in the developing world as well.

What we know (available evidence) regarding anemia?

International literature does suggest several drivers of anemia apart of iron
deficiency(16-21).As far as Nepali research is concerned, national snapshot of anemia
among WRAIis well documented(8). Likewise, studies on determinants of anemia in
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various sub-groups: pregnant women(22, 23), rural women, WRA (24), women from
eastern Nepal(25), and adolescent girls(26)do exist. Nevertheless, they got restricted
to limited samples and area, posing the challenge to external validity of the studies.

What is lacking (research gap)?

What Nepali literature lacks is study on determinants of anemia among WRA at a
national level. Mostly, large-scale study covering the Western Tarairegion is almost
non-existent. Thereby, to fill this gap, this study came as an attempt to unveil the
determinants of anemia among WRA of Mid-western Terai.

Justifying ground of the study

Understanding what drives anemia among WRA would be worthwhile, in a sense that
they carry significance on planning and implementing sensitive and specific nutrition
interventions. As anemia burden vary among various sub-groups and settings, tracing
out its drivers is of utmost significance to better address it. The study findings will come
up with significant implication for maternal health promotion.

1.2 Objectives of the study

1.2.1 General objective
e To assess the determinants of anemia among WRA residing in mid-western Tarai
of Nepal.

1.2.2 Specific objectives

e To determine the prevalence of anemia among WRA residing in mid-western Tarai
of Nepal, and its association with:
» Socio-demographic characteristics
» Reproductive health characteristics
» Health behavioral characteristics
» Knowledge of anemia
» Dietary pattern
» Anthropometric measurements
» Micronutrients
» Infections (malaria and hookworm)

e Toidentify the various types of anemia among WRA inhabiting in mid-western Tarai
of Nepal.
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Chapter Il

Methodology

2.1 Study design, setting and population

This was a descriptive, cross-sectional study, with quantitative methods. Three districts
of the Mid-western Tarai: Banke, Bardiya, and Dang represented the study sites. The
rationale of the study site selection originated from findings of Nepal Demographic
and Health Survey (NDHS) 2011, which depicted an evidence of highest anemia
prevalence in Mid-western Tarai among 13 eco-developmental zones.WRA which is
defined as 15-49 years old women were the study participants. Mentally challenged
and severely ill were excluded from the study.

2.2 Study variables
» Outcome variable of the study was prevalence of anemia.

» List of explanatory variables were as follow:

Socio-demographic variables

Age Ethnicity Religion

Marital status Education Occupation
Education of husband Occupation of husband Type of family
Family size Type of housing Place of residence

Annual income of family

Reproductive health (RH) related variables
Birth interval Pregnancy wastage Planned induced abortion

Regularity of the menstrual cycle
Duration of bleeding days during menstruation

Health behavioral variables

Antenatal care (ANC) visit during pregnancy  Number of ANC visits

Iron intake during pregnancy Albendazole intake during pregnancy
Vitamin A intake during postpartum Use of footwear in the field

Use of modern contraceptives (last 12 months) Ever consumed alcohol

Use of alcohol in the last 12 months Use of alcohol in last 30 days
Current use of smoked tobacco products Smoking of cigarettes daily

Current use of smokeless tobacco products  Current use of smokeless tobacco
products daily
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Household passive smoking Ever had chronic disease
Visit to health facility during illness lliness in last one month
Current intake of vitamins

Knowledge related variables
Heard the term anemia Knowledge of anemia

Knowledge on symptoms of anemia Knowledge on specific diets to be
taken to prevent anemia

Dietary pattern related variables

Food diversity

Food security

Intake of meat in the last seven days

Intake of egg in the last seven days

Intake of fish in the last seven days

Intake of milk products in the last seven days
Intake of fruits in the last seven days

Intake of pulses in the last seven days

Intake of vegetables in the last seven days
Intake of cereals in the last seven days
Intake of tea/coffee daily in the last seven days

Intake of tea/coffee especially after breakfast/lunch/dinner in the last seven days

Anthropometric variables
Height Weight Body Mass Index (BMI)

Infections related variables
Presence of malaria
Presence of hookworm infection

Presence of chronic disease (self- reported)

2.3 Operational definition of variables

For the purpose of study, following operational definitions were created after literature
review.
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Anemia was defined as per the WHQO’s definition.

% For non-pregnant women: Hb level of <12.0 g/dl [Mild (10.0-11.9g/dl), Moderate
(8.0-10.9 g/dl), and Severe (8.0g/dl)](27).

% For pregnant women: Hb level of <11.0 g/dl [Mild (10.0-10.9 g/dl), Moderate (7.0-
9.9g/dl), and Severe (<7.0g/dl)](27).

Iron-deficiency anemia: As for assessing IDA, three indicators: Hb, serum ferritin,
and Mean Corpuscular Volume (MCV) were used. Cut-off points were: Hb<12.0 g/dl,
serum ferritin <6.24 nanogram/milliliter, and MCV< 82.0(5).

Knowledge of anemia: If women answered, “Anemia is a decrease in amount of Hb
in the blood”, then she was considered knowledgeabile.

Knowledge on symptoms of anemia: Women was regarded knowledgeable on
symptoms of anemia, if she spelled out at least three symptoms out of the mentioned
symptoms: easy fatigue and loss of energy; unusually rapid heartbeat, particularly
with exercise; shortness of breath and headache, particularly with exercise;difficulty
concentrating; dizziness;pale skin;leg cramps; and insomnia.

Knowledge of mothers on iron-containing foods: Study considered women
answering at least three iron-containing foods as knowledgeable on iron-containing
foods.
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Dietary pattern related variables

Food diversity: To assess food diversity over last seven days preceding the survey,

the following questions were put forward to the participants(28).

% How often did you consume meat (liver, blood, body parts, sausage) in the last
seven days?

s How often did you consume fish (shell fish, prawn, shidra, and other fishes) in the
last seven days?

>

X/
*

How often did you consume egg in the last seven days?

L)

X/
L X4

How often did you consume any milk products (youghurt, mahi, milk) in the last
seven days?

53

*

How often did you consume any fruits/fruit juice in the last seven days?

>

R/
*

How often did you consume any pulse items in the last seven days?
% How often did you consume any vegetables in the last seven days?

% How often did you eat any of the following mentioned food items (rice, maize, millet,
wheat, sorghum, chapatti, bread, noodles, porridge, etc) in the last seven days?

Those answering at least once in a week were coded as 1, and those giving the
response of not taking were given the code 0, to each of the 8 items.The probable food
security score, computed as the sum of the responses to these questions, could range
from a lower of O (all responses coded ‘no’ or 0) to 8 (all responses coded ‘yes’ or 1).
The categories of food diversity were then defined as follows:

% Score of 5 to 8 = food diversity

%+ Score of 0 to 4 = Absence of food diversity

Food security: The calculation of the household food security score(8, 29)was based
on responses to seven questions, with each response coded as yes (1) or no (0).

RS

% Inthe last 12 months, were you worried that your household would not have enough
food?

In the last 12 months, was there any instance when you or any household members
not able to eat the kinds of foods you preferred because of lack of resources?

>

o
*

« Inthe last 12 months, was there any instance you or any household members have
to eat a limited variety of foods due to lack of resources?

« Inthe last 12 months, was there any instance you or any household members have
to eat a smaller meal than you felt you needed because there was not enough food?

% In the last 12 months, was there any instance you or any household members eat
fewer meals in a day because of resources to get food?
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% Inthe last 12 months, was there any instance with no food to eat of any kind in your
household because of resources to get food?

% In the last 12 months, was there any instance you or any household members go
to sleep at night hungry because there was not enough food?

The possible household food security score, calculated as the sum of the responses to
these questions, could range from a low of 0 (all responses coded ‘no’ or 0, representing
the most food securestate) to 7 (all responses coded ‘yes’ or 1, representing the most
food insecure state). The categories of food security were then defined as follows:

% Score of 0 to 2 = food secure
% Score of 3 to 5 = moderately food insecure

% Score of 6to 7 =severely food insecure

Anthropometric variables
Height : It's height of women in centimeter (cm). It was recorded near to 100
cm.

Weight : It's a weight of women in kilogram (Kg). It was recorded near to 0.5
Kg.

BMI . It was computed using standard formula, weight in kg/height in (meter) It
was categorized as underweight (<18.5), normal (18.5-25.0) and overweight
(> or equals to 25)(29).

2.4 Sample size and sampling technique

Using level of confidence 95%, margin of error 0.05, prevalence of anemia 49.0%,
design effect 2, and non-response rate 12.0%, a sample size of 852 was computed.
The study used Probability Proportional to Size (PPS) sampling to get a representative
sample. Altogether 50 clusters (wards), the primary sampling units (PSU),were
selected. For selecting the PSUs, a list of entire wards of three districts was created
and then the desired number of clusters (50) was withdrawn. Following the selection
of clusters, list of all houses of the selected clusters was created and 17 WRA were
recruited randomly through systematic random sampling from each of the selected
clusters.

2.5 Data collection tool

A standard semi-structured questionnaire was employed to assess behavioral aspects.
Likewise, height and weight was measured by stadiometer and digital weighing
machine. Laboratory tests were done for blood and stool specimens using validated
tool.
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Data collection procedure

After an ethical approval from the Ethical Review Board (ERB) of Nepal Health
Research Council (NHRC) and approval of District Health Office (DHO)/District Public
Health Office (DPHO), field survey was started. Data collection was initiated from the
third week of Falgun 2071 and completed on the second week of Baisakh 2072.

A group of four teams with three persons (all public health graduates) undertook
behavioral data collection and measurement. After selected samples granted a written
informed consent, they were administered a face-to-face questionnaire. In case,
women did not give their consent, a woman from house adjacent to selected house
was kindly invited to participate in the study. The next day, a group of lab assistants
visited the same house to carry out anthropometric measurements, and blood and
stool sample collection.

Three steps of data collection

First step was limited to collection of information regarding socio-demographic
characteristics, reproductive health history, dietary pattern including household food
security, food diversity, health seeking behavior, and knowledge of anemia objectively.

Dietary pattern assessment: It was assessed specially using the modified Food
Frequency Questionnaire (FFQ)(28). The original FFQ was modified matching local
circumstances.

Household food diversity assessment: The household dietary diversity was
determined as per different food groups consumed by the women over the last 7 days.
Household Dietary Diversity Score (HDDS)(30) was adapted and modified as per local
context.Food intake pattern was recorded in terms of frequency of consumption of eight
food items: meat, egg, fish, milk, fruit, pulses, vegetable, and cereals. Consumption of
food items were kept into an ordinal scale.

Household food security assessment: Household Food Insecurity Access Scale
(HFIAS) (29) was adopted as a reference to assess household security status.

2" step covered anthropometric measurements. Height was taken in cm using a
stadiometer, to the nearest one cm. The subjects were made to stand erect looking
straight on a leveled surface with heels together and toes apart, without shoes. The
moving head piece of the tape was lowered to rest flat on the top of the head and the
reading was taken.

Weight was measured in kg using digital weighing machine. The zero error of the
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weighing scale was checked before taking the weight and corrected as and when
required.

An average of three measurements was counted as the final measurement. BMI was
then computed using the standard formula Weight in Kg/ (Height in meter)3(29).

3rdstep was the collection of blood and stool sample. This was done in the following
day by a group of lab assistants. Containers for stool specimens were given to each
woman at the time of questionnaire administration. Blood was extracted for determining
micronutrient status (Hb, total leucocyte count, differential leucocyte count, reticulocyte
count, lactate dehydrogenase, serum iron, total iron binding-capacity, vitamin B12,
serum ferritin, serum folate) and infections namely malaria. Stool was collected to
examine protozoal infections.The participants were asked in the day of completing
the interview to collect the stool sample in the next morning in the provided container
and come to the laboratory set up made near by their community. A mobile sample
collection unit was set up in a convenient setting within the selected ward to collect
the blood samples, stool sample and measure height and weight. In case, the ward
selected for the study was large and not convenient for all the sampled participants,
the team made the set up in two to three different locations. The participants then
accordingly visited the collection unit accordingly for the above-mentioned procedures.

Blood sample collection, transport and storage: Ten ml of venous blood was drawn
from study participants by trained laboratory technicians or health assistants following
standard procedures. Out of the collected samples 3 ml was transferred to K3 EDTA
vial, 5 ml to the serum tube with gel clot activator. With the isotonic solution of Supravital
stain (Brilliant Cresyl Blue) and few drops of peripheral blood sample, the reticulocytes
were stained during living state from which a thin blood smear was prepared in the filed
set up itself. The above mentioned samples prepared accordingly and the stool sample
was then transported using icebox maintaining cold chain to another laboratory set up
made in a convenient place for a group of wards. This laboratory set up had refrigerator
and electricity back up so as to further store the samples. Once the samples reached
to this set up within 2-4 hours, the blood sample stored in the serum tube with gel clot
activator was centrifuged at 2000 rpm for 10 minutes so as to separate the serum. The
separated serum was then transferred to another vial with airtight lid. The serum vial
and the EDTA tubes with whole blood were refrigerated at 2 to 8°C.Samples were then
dispatched in the same evening maintaining the cold chain, which was transported to
Civil Service Hospital, Kathmandu in the next morning. The hematological tests: Hb,
TLC, DC, RBC and Retics count were carried out the same day using the whole blood.
The remaining whole blood, serum and the peripheral blood smear were then stored at
-20°C until the remaining tests were completed within the next 4 to 5 days.
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Blood and stool sample analysis: Stool samples were examined in the laboratory
set up by the medical lab technicians under the regular supervision of a senior medical
lab technologist. In the same set up, the whole blood sample was tested for malaria
and kalazar (Visceral Leishmaniasis) using rapid test kits.

The other tests were carried out in Civil Service Hospital, Kathmandu using standard
procedures as mentioned below:

Complete blood count (CBC) including RBC indices was performed in Sysmex 1000 i
blood cell counter also called Coulter Counter. Reticulocytes count was done manually
by observing the slide prepared with supravital stained blood sample through the
microscope with oil immersion objective. This was counted under microscope and
expressed in percentage.

Serum ferritin, Vitamin B12 and Folic acid were calculated done by the principle of
chemiluminiscence. Serum iron and total iron binding capacity (TIBC) were measured
spectrophotometrically. TIBC is measured in reference to iron by saturating its capacity
to bind serum iron by using saturating chemicals.

Coombs test also called as Antiglobulin test was performed using direct Coombs
test. The blood sample was mixed in equal volume with Coombs sera and allowed to
incubate at 37 degree C and the presence of visible agglutination reaction when noted
was recorded as positive Direct Coombs test.

Blood sample analysis for sickle cell anemia

Blood samples

In this study,the team screened 781 blood samples. Control Sickle cell sample was
kindly provided by Tribhuvan University Teaching Hospital after an informed consent
obtained from the patient. Positive sickling test was confirmed by using RFLP-PCR
test.

DNA extraction

Genomic DNA was extracted from the 200 pl of whole blood samples using QlAamp
DNA Blood Mni Kit (Qiagen, USA) according to the manufacturer’s instructions. The
concentration and purity of DNA were analyzed in Biospec Nanodrop spectrophotometer
(SHIMADZU Cooperation, Japan).

Primer design
Tetra primer ARMS-PCR method is extensively low cost, short turn time and requiring
no post-PCR manipulation. But design of ARMS-PCR tetra primers is crucial. Number
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of variables in melting temperatures, GC content, complementarity and selection of
mismatch bases are the major factors for the selection of good working primers. In
ARMS-PCR a mismatched base is introduced in the middle of allele-specific primers
(Ye et al.2001need to Change Ref Style). ARMS-PCR technique combines two inner
SNP-specific primers and two outer primers in a single reaction and encompasses
deliberate mismatches at position -2 from the 3’ end of inner primers as shown in Fig
1 and Fig 2. Primers (Table 1) were designed by using online software Primer design
for Terta-Primer ARMS-PCR and designed primers were blast on the program at Basic
Local Alignment Search Tools.

PCR method

All the PCR conditions were optimized using gradient PCR on BIORAD T10 Thermo
Cycler to determine the best annealing temperature. The optimal common annealing
temperatures for all ARMS-PCR primers were obtained at 60 °C and another pair
of primer for RFLP analysis, was obtained at 57°C. The optimization of PCR was
performed in a single tube reaction containing 25 pl of reaction volume made up of
the following components: 5ul master mix (10mM Tris-HCI, 50mM KCI, 1.5mM MgCl,
5 units/ml Tag DNA polymerase, 0.2 mM dNTPs each, 0.8%IGEPAL, 0.05%Tween
20), 50 ng of genomic DNA and uM of each primer. and rest volume of millique water
(SIGMA, Germany) cycling was performed at 95 °C for 5 min followed by 35 cycles of
denaturation at 95 °C for 30 s, annealing at specific temperature for 30 sec, extension
at 72 °C for 60 sec and final extension at 72 °C for 5 min. For ARMS-PCR and RFLP-
PCR conditions were applied 94°C 5 min, (94°C 20 sec, 60°C 30 sec, 72°C 30 sec)
x 357, 72°C 5 min and for RFLP PCR PCR condition was 94°C 5 min, (94°C 30
sec, 58°C 30 sec, 72°C 30 sec) x 35, 72°C 5 min respectively. All the PCR products
were analyzed in high sensitive by QlAxcel DNA Screening gel cartridge (Qiagen)
on QIAxcel system (Qiagen). DNA Size Marker of 50-1.5 kb (Qiagen) and Alignment
Marker 50 bp/1.5kb (Qiagen) were used in each QIlAxcel runs and the size of the
products was determined using the Screen Gel software (Qiagen). Because each of
the amplicons was of a different length, the alleles were detected on the basis of the
patterns of peak sizes.

Sickle cell test was again confirmed by using RFLP. The fragments obtained from
RFLP-PCR were separated in 2% agarose gel by using DNA size marker of 50-1000
bp followed by staining with ethidium bromide and visualized and semi-automatically
analyzed by the gel documentation system (Wise 3, DAIHAN, South Korea).

Restriction Fragment Length Polymorphism (RFLP) analysis
The RFLP analysis was performed in a single tube reaction containing 30 pl of reaction
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volume made up of the following components: 20 pL of the amplified PCR product, 3
uL of 10X Smart cut buffer (NEB), 1.5 pL of 10 U/mL of Ddel restriction enzyme (NEB,
USA), 5.5 pL of millique water (SIGMA, Germany). All the RFLP reaction mixtures
were digested for overnight at 37°C and digested products were separated according
to size on a 2% agarose gel (SIGMA, Germany), by application of a 90-volt current for
40 minutes and visualized by ethidium bromide staining under ultraviolet light.

2.6 Quality control

Prior to data collection, an intensive training was conducted for the enumerators. The
training was focused on how to perform standardized measurement and on interviewing
techniques of the semi-structured questionnaire. The tools used were adapted to the
socio-cultural setting of the study site through an expert opinion. Questionnaire initially
designed in English was translated and pretested in Nepali language.

The standard tool was adapted for anthropometric and biochemical measurements.
Research staff well followed protocols to standardize data collection methods.
Supervisors did check data for completion and accuracy each day of the interview.
Incorrect, unacceptable, and doubtful responses were assessed again in the same
day. Every evening the survey group had meeting to discuss the experience of the day
and plan for the next day. To further boost quality, research team frequently visited
field to supervise the field team.

2.7 Statistical analysis

Data collected in PDA (Personal Digital Assistant) were transferred to Microsoft Excel
and then to Statistical Package for Social Sciences (SPSS) full version 20 for cleaning
and analysis. Inconsistencies were addressed and outliers were dropped. Standard
tabulations were generated in which the outliers were detected before subjecting
the data to analysis. Results were obtained by the frequency distribution and cross
tabulation of the variables, Univariate, bivariate and multivariate analysis were used.

Descriptive analyses (percentage, frequency) were used to report socio-demographic
characteristics,RH history, household food security, food diversity, health seeking
behavior, and knowledge of anemia. Frequency tables were generated for categorical
variables, while mean and standard deviation (SD) for continuous variables. The
distribution of quantitative data was examined for normality using the Kolmogrov-
Smirnov test of Normality.

Status of anemia was presented in frequency and percentage along with 95%
confidence interval (Cl) among different sub-groups. The chi-square test was used to
test the association of anemia with various socio-demographic and other variables.
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2.8 Ethical consideration

The study obtained an approval from an independent ERB of NHRC. Formal permission
was also obtained from the respective DHOs/DPHOQO’s of three districts: Banke, Bardia,
and Dang. Most importantly, written consent was taken from the participants, prior to
data collection.The purpose and procedure of the study was thoroughly explained to the
participants. They were also informed of possible risks and benefits from participating
in the study, and their right to voluntary participation. Besides, they were also ensured
that strict confidence of their information would be maintained. After getting written
consent, they were provided with an information sheet and data collection was
conducted. Blood test reports were made available to every respondent.
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Chapter Il
Findings

This chapter presents the results of the study, based on the univariate and bivariate
analysis.

A glance at socio-demographic background

Table 1 illustrates an overview of ethnic background of the participants.Mean
age was 29.3+8.4 years. Distribution of the age was grossly normally distributed.
Of the total 849participants, a large number was shared by upper caste (39.1%),
followed by disadvantaged janajati (32.9%). Having looked over <30 years age group,
four out of ten belonged to disadvantaged janajati. The largest share of sample in 30-
39 and 40-49 years was by upper caste.

Table 1. Ethnic distribution of the participants (n=849)

Age Disadvantaged Disadvantaged Religious Relatively
group Dalit idvantag non-dalit Tarai efiglo advantaged | Upper caste
. janajati minorities . . o
(in years) caste group janajati
n % n % n % n % n % n %

<30 59 (132 | 169 | 379 | 36 8.1 24 5.4 3 0.7 | 155 | 34.8

30-39 28 (103 | 77 282 | 25 9.2 21 7.7 2 0.7 | 120 | 44.0

40-49 7 5.4 33 254 | 20 15.4 8 6.2 5 3.8 57 | 43.8

Total 94 (111 | 279 329 | 81 9.5 53 6.2 10 1.2 | 332 | 39.1

Majority (92.5%) acknowledged being Hindu. Alike was the scenario across all the age
groups (Table not shown).

It was revealed that just a quarter (27.9%) completed higher secondary and above
education. Taking a look through <30 years, a two-fifth were higher secondary and
above education holders.The older generations: 30-39 and 40-49 years greatly
consisted of informal education holders (Table 2).
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Table 2. Educational status of the participants (n=849)

Age Higher

gr<.>up llliterate Inform'al Primary Secondary secondary and
(in education above
years)
n % n % n % n % n %

<30 23 5.2 65 14.6 38 8.5 146 32.7 174 39.0
30-39 | 30 11.0 108 39.6 25 9.2 58 21.2 52 19.0
40-49 | 29 22.3 60 46.2 12 9.2 18 13.8 11 8.5
Total 82 9.7 233 27.4 75 8.8 222 26.1 237 27.9

The 88.3% of women self-reported being married. A mere of 2.0% were separated/
divorced/widowed. All the age groups comprised of the large number of married women
(Table not shown).

Approximately half were homemakers, and one-third was involved in agriculture.
Relatively more proportion of homemakers was seen in all the age groups, the exception
being 40-49 years, where 45.4% were engaged in farming (Table 3).

Table 3. Occupational status of the participants (n=849)

Age
gr(?:p Agriculture Employed Homemaker Student
years)

n % n % n % n %

<30 139 31.2 39 8.7 194 43.5 74 16.6
30-39 104 38.1 29 10.6 138 50.5 2 0.7
40-49 59 45.4 14 10.8 57 43.8

Total 302 35.6 82 9.7 389 45.8 76 9.0

An enquiry on married women (n=750) about husband’s educational status showed
that one-fourth (26.3%) of the participant’s husband completed a lower secondary
education. Three out of ten (28.3%) told that their husbands were out of country for
occupational purpose. Agriculture remained major occupation of 22.0% participants
husband (Table not shown).

Mean number of members in household was 6.0 with SD 2.8. One-half were living
in nuclear family. Extended family was observed in seven out of 100 participants.
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Taking a look at housing type, it was unveiled that kachha house was the home to
53.6%participants(Table not shown).

Only 573 (67.5%) disclosed their annual income status.The 25(2.9%) participants
refused to answer, and “/ do not know” was the answer by 251(29.6%) participants.
Mean annual income turned out to be NRs. 2, 04,523.6+ 283208.5. Of 573, 394(68.8%)
reported an annual income of more than one lakh (Table not shown).

An answer to a question of “duration hold by agriculture to suffice the family” was
revealed by only 609 participants; as 213(25.1%) did not own land, and 27 (3.2%) told
“I do not know’. Mean duration was 9.6+ 3.2 months (Table not shown).

A glimpse of RH history

On an inquiry of age at first menstruation, 99 (11.7%) responded that they don’t know.
Mean age at first menstruation was 13.8+1.4years.Mean duration of menstrual cycle
was 32.9+ 14.7 days.Likewise, mean days of bleeding during menstruation was 4.6+
3.3 days. Among 808 women,675 (83.5%) self-reported normal menstrual cycle.
An occurrence of every menstrual cycle within 21-35 days was defined as a normal
menstrual cycle (Table 4).

Table 4. Menstrual cycle among the participants(n=808)

Age group Normal menstrual cycle Abnormal menstrual cycle
(in years)
n % n %
<30 363 82.9 75 17.1
30-39 223 84.8 40 15.2
40-49 89 83.2 18 16.8
Total 675 83.5 133 16.5

Study uncovered a fact of normal bleeding during menstruation among nine out of
ten participants.Participants answering the average duration of bleeding during
menstruation as 2-5 days were categorized as having normal bleeding status (Table
5).
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Table 5. Bleeding status of menstruation among the participants (n=821)

Age group Normal bleeding Abnormal bleeding
(in years)
n % n %
<30 415 93.7 28 6.3
30-39 252 93.3 18 6.7
40-49 99 91.7 9 8.3
Total 766 93.3 55 6.7

Univariate analysis revealed mean age at marriage was 17.3+ 2.9 years (n=767). Within
this married group, 688 (89.7%) had children. Out of this 688 cohort, 543 (78.9%)
were mother of more than one child. Mean age at first childbirth was computed to be
19.3+2.8 years. In the same way, mean birth-interval among 544 women was 41.9+
25.7months, with birth interval of two years and more among 81.8% (Table not shown).

Seven hundred eighteen(93.6%) married and divorced/widowed women confessed
ever being pregnant (mean number of times of pregnant= 3.1+1.9; mean age at first
pregnancy= 18.7+ 2.8years). Of 718, 151(21.0%) admitted having pregnancy wastage
in the past, with mean number of miscarriage/still-birth equaled to 1.5+ 0.9. Among
total participants, 718 out of 767 women gave an answer to planned induced abortion.
The 87(12.1%) underwent a planned induced abortion (mean number of induced
abortions=1.6+0.8) (Table not shown).

An overview of health behavior

Health behavioral variables

As for assessing health behavior,ANC visit, iron tablet and albendazole intake during
pregnancy, and consumption of Vitamin A capsule during postpartum was questioned
to participants who became pregnant during the last five years preceeding the survey.
Out of 767 participants, 358 (46.7%) reported pregnancy in the last five years.

Of these 358, 320 (89.4%) visited health facility for ANC check up, and only 72.5% of
them paid four or more visits. Also, 308 (86.0%) consumed iron tablet and 293 (81.8%)
consumed albendazole during last pregnancy.The 252 (70.4%) consumed vitamin A
capsule after giving birth to last child. Among currently married 750 women, figure of
use of modern contraception in the last 12 months was 39.7% (Table not shown).

Of 849, 115 (13.5%) ever consumed alcohol; from which 109 (94.8%) acknowledged
consuming in the last 12 months. Only 8 (7.30%) reported daily drinking in the last 12
months. Likewise, within those consuming alcohol in the last 12 months, 83 (76.1%)
made it in the last 30 days. From those 83, only 8 (9.6%) drank at least one glass
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alcohol daily in last 30 days(Table not shown).

Correspondingly, 44 (5.2%) were using smoked tobacco; of which 34 (77.3%) were
daily smokers. Also, 55 (6.5%) were using smokeless tobacco product; of which
41(74.5%) were daily users.Considerable, 43.0% were household passive smokers
(Table not shown).

A 10.4% was found to suffer from chronic illness during some point at their lives. Twenty
percent reported being ill in last one month. Likewise, 29 (3.4%) were consuming any
form of vitamins at the time of survey (Table not shown).

Of the 849 participants, 348 (41.0%) used footwear while working in the field, and 275
(32.4%) did not. While 226 (26.6%) did not have any fields (Table not shown).

Snapshot of dietary pattern in the last seven days

Presented in table six, 772 (90.9%) were non-vegetarian. Of 772 non-vegetarians, a
very minimal consumed meat (1.4%) and fish (0.3%) daily in the last seven days. Daily
cereal consumption was universal (99.8%); nevertheless, daily consumption of fruits,
vegetables, and milk products were 2.4%, 55.1%, and 23.2% respectively.

A half (49.5%) was daily tea/coffee drinker. Of them, 93 (22.1%) drank especially after
breakfast/lunch/dinner (Table not shown).

Table 6. Dietary pattern in the last seven days by the participants

Meat Fish Egg Milk Fruit Pulse Vegetable | Cereals
f:,ftt::r“' (n=772) | (n=772) | (n=775) | (n=849) | (n=849) | (n=849) | (n=849) | (n=849)
n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%)
Daily 11(1.4) 2(0.3) 24(3.1) | 197(23.2) | 20(2.4) | 378 (44.5) | 468(55.1) | 847 (99.8)
7-10 7(0.9) 2(0.3) 3(0.4) 6(0.7) 5(0.6) 91(10.7) | 103(12.1) 1(0.1)
times
3-6 six 106(13.7) | 12(1.6) 62(8.0) 51(6.0) 71(8.4) 239(28.2) | 191(22.5) 1(0.1)
times
1-2 times | 447(57.9) | 132(17.1) | 219(28.3) | 157(18.5) | 347(40.9) | 92(10.8) 66(7.8) -
Not atall | 201(26.0) | 624(80.8) | 467(60.3) | 438(51.6) | 406(47.8) | 49(5.8) 21(2.5) -

Knowledge of anemia

Of the total women (849), just 257 (30.3%) heard the term anemia. Among those who
heard of anemia 149 (58.0%) correctly defined anemia, and 129 (50.3%) reported
knowledge on signs of anemia. Likewise, 156 (60.7%) were knowledgeable on specific
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diets to be taken to prevent anemia. The highest percentage of the participants who
heard the term anemia came from <30 years (37.0%). In contrary, definition of anemia
was correctly given by most of the women from 30-39 years (72.3%) (Table 7).

Table 7. Knowledge of anemia among the participants

Knowledde Knowledge on
Correctly recg specific diets
Heard the term - on signs
Age group anemia(n=849) defined of anemia to be taken to
B anemia(n=257) (n=257) prevent anemia
B (n=257)
(years) %(95% Cl) %(95% Cl) %( 95% Cl) %(95% Cl)
47.3(36.2-
<30 37.0(29.6-44.4) 52.1(41.5-62.7) 58.4) 58.2(48.3-68.1)
56.9(40.9-
30-39 23.8(13.4-34.2) 72.3(59.5-85.1) 72.9) 69.2(55.7-82.7)
51.9(25.7-
40-49 20.8(5.5-36.1) 59.3(35.2-83.4) 78.1) 55.6(30.5-80.7)
50.2(41.6-
Total 30.3(24.7-35.9) 58.0(50.1-65.9) 58.8) 60.7(53.0-68.4)

Household food security
An appraisal of household food security showed the substantial proportion, 87.3 %
(95% CI: 84.9-89.7) of women with household food secure status (Table 8).

Table 8. Household food security among the participants

Household food security Frequency | Percent 95% ClI

Food secure 741 87.3 84.9-89.7
Moderately food insecure 68 8.0 1.6-14.4
Severely food insecure 40 4.7 0.0-11.3

With reference to table nine, dietary diversity was visible among 67.8% (95% CI: 64.0-
71.6)participants. The highest dietary diversity was seen among relatively advantaged
janajati at 90.0% (95% CI: 70.4-109.6) and least among the dalit with 53.2 % (95% CI:
39.4-67.0).
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Table 9. Dietary diversity among the various ethnic groups

Ethnic groups

Food diversity present

Food diversity absent

n % 95% ClI n % 95% ClI
Dalit 50 53.2 39.4-67.0 | 44 | 46.8 | 32.1-61.5
Disadvantaged janajati 175 62.7 55.5-69.9 | 104 | 37.3 | 28-46.6
Disadvantaged non-dalit Tarai caste 49 60.5 46.8-74.2 32 | 39.5 | 22.6-56.4
Religious minorities 34 64.2 48.1-80.3 19 | 35.8 | 14.2-57.4
Relatively advantaged janajati 9 90.0 70.4-109.6 1 10.0 0-68.8
Upper caste 259 78.0 73.0-83.0 | 73 | 22.0 | 12.5-31.5
Total 576 67.8 64.0-71.6 | 273 | 32.2 | 26.7-37.7

Prevalence of hookworm, roundworm, giardiasis, and malaria
None of the 781 samples were identified with malaria. Among 735 normal women,
prevalence of hookworm and roundworm infection was negligible, standing at 1.5%
and 5.3% respectively. Nonetheless, proportion of women with giardiasis was slightly
higher with 14.7%. As for pregnant women (n=46), figure of roundworm infection and
giardiasis was accordingly: 4.3% and 8.7% (Table not shown).

Height, weight, and BMI

The 791 out of 849 women gave the consent to measure the height and weight, making
it to response rate of 92.8%. Height was measured in cm and weight in kg. BMI was
then calculated to check the under and overweight status. Internationally acknowledged

definition was followed to measure BMI(29).

Mean height and mean weight stood at 152.4+6.6 cm and 51.0+8.9 kg. The proportion
of underweight women with BMI<18.5 constituted a total of 15.4%. Likewise, a
considerable, 18.8% were identified as overweight (BMI>or equals to 25).

Status of anemia

Of 849 participants, 781 women provided blood sample (response rate 92.0%).
Therefore, analysis on anemia was done among 781 participants.

Anemia among pregnant women (n=46)
Three out of ten (28.3%, 95% CI: 3.8-52.8) pregnant women were anemic.Across the
socio-demographic strata’s, a huge segment of anemic women came from 40-49 years

(100.0%), disadvantaged janajati (42.9%), and farmers (36.4%).
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Anemia among non pregnant women (n=735)
Of 801 unmarried and non-pregnant married women, 735 gave blood sample. Analysis

on anemia was, therefore carried out in 735 non-pregnant women.lllustrated in table
10, afigure of anemia stood at 37.6% (95% CI: 31.9-43.3)and majority were mildly
anemic (92.4%, 95% CI: 89.1-95.7).Within range of socio-demographic strata, the
highest prevalence of anemia was noted among <30 years(42.8%, 95% CI: 35.1-50.5),
disadvantaged non-dalit Tarai caste (49.2%, 95% CI: 31.9-66.5), separated/divorced/
widowed (46.7%, 95%Cl: 4.7-77.7),and students (40.0 %, 95% CI: 21.2-58.8).

Prevalence of anemia across Banke, Bardiya, and Dang

Among the pregnant women, 4.3% in Banke, 15.2% in Bardiya, and 8.7% in Dang
were found to be anemic. While, this figure for non pregnant women was 9.9% in

Banke, 15.8% in Bardiya, and 11.8% in Dang (Table not shown).

Table 10. Status of anemia among the various socio-demographic sub-groups

Normal women (n=735)

Pregnant women (n=46)

Variable Catagories - -
n Anemia% | 95% CI n | Anemia % | 95% CI
<30 158 42.8 35.1-50.5 | 10 26.3 -
Age group | 30-39 76 30.6 20.2-41.0 2 28.6 -
40-49 42 35.6 21.1-50.1 1 100.0 -
Dalit 30 35.3 18.2-52.4 1 33.3 -
Disadvantaged 113 45.4 36.2-54.6 6 42.9 -
janajati
Disadvantaged 32 49.2 31.9-66.5 1 16.7 -
Ethnicity non-dalit Taraicaste
Religious minorities 10 25.0 -
Relatively advan- 3 33.3 s
taged janajati
Upper caste 88 30.7 21.1-40.3 5 27.8 -
Hindu 263 38.4 32.5-44.3 | 13 31.0 5.9-56.1
Religion Non-Hindu 13 26.0 2.2-49.8
Unmarried 28 39.4 16.5-51.7
Marital Married 241 37.1 31.0-43.2 | 13 28.3 3.8-52.8
status Separated/divorced/ 7 46.7 4.7-77.7
widowed
llliterate 27 40.3 21.8-58.8
Informal education 78 37.5 26.8-48.2 1 125 -
Education Primary 28 42.4 25.6-59.8 1 25.0 -
Secondary 70 36.3 25.0-47.6 3 25.0 -
Higher secondary 73 36.3 25.3-47.3 8 38.1 4.4-71.8
and above
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Agriculture 107 38.8 29.6-48.0 4 36.4 -
. Employed 25 32.9 14.5-51.3 1 33.3 -

Occupation

Homemaker 118 37.1 28.4-45.8 8 26.7 -

Student 26 40.0 21.2-58.8

Upto one lakh 60 39.5 27.1-51.9 1 12.5 -
Income

More than one lakh 128 36.5 28.2-44.8 5 26.3 -
Total 276 37.6 31.9-43.3 13 28.3 3.8-52.8

There appeared hardly any differences in distribution of anemic population within food
secure and insecure groups, each comprising of one-third anemic populace, among
the normal women. Coming through the dietary diversity, the highest proportion of
anemic group was shared by the participants without dietary diversity, and that was
43.5% (95% CI: 34.0-53.0)(Table 11).

Table 11. Status of anemia among non pregnant (n=276) and pregnant women
(n=13) with food security and dietary diversity

Non pregnant women Pregnant women
il n Anemia 95% Cl n | Anemia 95% Cl
% %

Household food security

Yes 242 37.4 31.3-43.5 12 31.6 5.3-57.9
No 34 38.6 22.2-55.0 1 12.5 -
Dietary diversity
Yes 172 34.7 27.6-41.8 10 27.8 0.0-55.6
No 104 43.5 34.0-53.0 3 30.0 -

As shown in table 12, alike distribution of anemia was seen among women with and
without normal menstrual cycle. Parallel was the condition for those with and without
normal bleeding during menstruation.

Table12. Status of anemia among non-pregnant women (n-276) with menstrual
cycle and bleeding status

Menstruation cycle ) [T DT
n Anemia % 95% ClI

Normal menstrual cycle

Yes 225 38.4 32.0-44.8
No 41 36.3 21.6-51.0
Normal bleeding during menstruation

Yes 253 38.0 32.0-44.0
No 16 36.4 12.8-60.0
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Types of Anemia
Apart from general anemia, based on Hb level, analysis was done to test the presence
of sickle cell anemia, IDA.

Iron deficiency anemia: Two out of 100 normal women (1.8%) wasidentified with
IDA, with the prevalence of 1.0% (Banke), 0.3% (Bardiya), and 0.5% (Dang) (Table
not shown).

Sickle cell disorder

In this study,we used ARMS PCR and reconfirmed the presence of sickle cell disorder
by RFLP-PCR method. Following this method of detection and confirmation out of 781
samples analyzed,it was 19 (2.4%) women who suffered from sickle cell disorder. Not
surprisingly, 94.7% sickle cell carrier was Tharu/Chaudhari. Likewise, prevalence of
sickle cell anemia was heavily localized, with 84.2% sickle cell carrier from Bardiya
district (Table not shown).

Determinants of Anemia: Results from a bivariate analysis

This section describes about the association of the key variable anemia with a number
of independent variables. Additionally multivariate logistic regression model was fitted
to adjust for confounding variables however we did not find any significant association
in multivariate analysis.Only cross-tab of the significant explanatory variables and
outcome variableanemiahas been presented herewith.

Socio-demographic features and anemia

As for pregnant women,none of the socio-demographic features were found to be
significantly associated with anemia (Table not shown).

Nevertheless, when it came to normal women, only significant factors of anemia were
ethnicity (p=0.002) and age group (p=0.008).The remaining factors type of housing
(p=0.074), religion (p=0.081), marital status (p=0.709), type of family (p=0.411),
educational status (p=0.886), number of household members (p=0.739), annual
income (p=0.522), occupation (0.784), husband’s education (p=0.500), and husband’s
occupation (p=0.400) were not correlated with anemia (Table 13).
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Table 13. Socio-demographic correlates and anemia among the normal women

Anemia p-value
Socio-demographic features
Yes No
<30 years 158 211
Age group 30-39 years 76 172 0.008
40-49 years 42 76
Dalit 30 55
Disadvantaged janajati 113 136
. Disadvantaged non-dalit Tarai 32 33
Ethnicity caste 0.002
Religious minorities 10 30
Relatively advantaged janajati 3 6
Upper caste 88 199

RH history and anemia
An analysis did not provide any evidence to support the significant association of RH
history factors and anemia among the pregnant women.While for normal women,
number of children, currently breast-feeding, planned induced abortion and pregnancy
in the last five years were significantly related to anemia. Menstrual cycle (p=0.672),
bleeding duration during menstruation cycle (p=0.830), ever been pregnant (p=0.847),
pregnancy wastage in the past (p=0.717), and presence of children (p=0.984) were not
found to have significant association with anemia.

Table 14. RH history correlates and anemia among the normal women

Anemia
RH history factors p-value

Yes No
One 61 68

No. of children 0.009
More than one 171 321
Yes 96 113

Currently breast feeding 0.002
No 136 276
Yes 15 63

Planned induced abortion 0.000
No 219 328
Yes 128 163

Pregnancy in last five years 0.002
No 120 253
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Health behaviors and anemia

The study did not uncover significant association between health behaviors related
factors and anemia among the pregnant women. Regarding normal women, only
variable that counted was ever had chronic illness (p=0.003). The rest of unassociated
variables were: visited health facility for ANC check up (p=0.084), number of ANC
visits (p=0.941), consumed iron tablet during last pregnancy (p=0.277), consumed
albendazole during last pregnancy (p=0.069),and used footwear while working in the
field (p=0.245).Likewise, use of modern contraceptives in the last 12 months, ever
consumed alcohol, consumed alcohol in the last 12 months, frequency of drinking in
the last 12 months, consumed alcohol in the last 30 days, at least one drink in the last
30 days, current smoking, daily smoking, current use of smokeless tobacco product,
daily use of smokeless tobacco product, and household passive smoking also joined
the list of insignificant factors (Table not shown).

Dietary pattern and anemia

The variables that turned out significant were dietary diversity (p=0.020) and milk
product consumption in the last 7days (p=0.001) for normal women. On the other hand,
dietary pattern related factors were not associated with anemia among the pregnant
counterparts.

Table 15. Dietary patterns and anemia among the normal women

Anemia
Variables p-value
Yes No
Dietary diversity
No 104 135
Yes 109 238
Milk products consumption in last seven days 0.001
No 167 221

Knowledge related factors and anemia

Anemia knowledge related factors: ‘heard the term anemia’, ‘correctly defined the term
anemia’, ‘knowledgeable on signs of anemia’, and ‘ knowledge on specific diets to be
taken to prevent anemia’ were not associated with anemia. This was common for both
pregnant and normal women (Table not shown).
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Hookworm, roundworm infection, giardiasis, chronic illness, and
association with anemia

Significant relationship of anemia with hookworm, roundworm infection, and giardiasis
was not identified among both the pregnant and normal women. Presence of chronic
illness (p=0.003) was significantly related to anemia among normal women. In contrary,
association did not appear significant for pregnant women (Table not shown).

BMI and anemia
There was no any ground of evidenceto detect significant association between anemia
and BMI category among both the groups, pregnant and normal (Table not shown).
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Chapter IV
Gonclusion

Enough to draw an attention of concerned stakeholders; this study concluded one-third
anemic population among pregnant women and two-fifth anemic among non-pregnant
women of reproductive agein Mid-western Tarai of Nepal. The finding suggests
that measures to address anemia in this setting and populace need to be further
strengthened. To be specific, targeted and tailored nutrition intervention should be
on the floor, especially highlighting young women <30 years, farmers,disadvantaged
janajati, disadvantaged non-dalit Tarai caste, and students as findings uncover
relatively higher numeral of anemia among these sub-groups.

Most importantly, with the statistics of 94.7% sickle cell carriers from Tharu community;
awareness campaigns targeting Tharu community, and training of health workers,
female community health volunteers working in Tharu populated sites is of utmost
importance to counterpart this problem.

Likewise, four out of ten were anemic among those without dietary diversity.This was
also significantly associated with status of anemia. This carries important significance.
Health education carrying importance of iron containing local foods needs to be
conducted in school and community settings. Besides, enabling environment: promoting
kitchen garden is of paramount importance to enhance accessibility of iron loaded low-
priced foods. It could be a cost-effective initiation, especially targeting farmers.

Data from the current study revealed some of the significant factors of anemia: age factor
and ethnic background. Particularly, ethnicity does play a crucial role in promoting one’s
feeding habit. By marking this context, together with current findings, it's necessary
that interventions be culturally sensitive and specific, respecting their culture as well.
As every ethnic group possesses positive sides too, as for instance: health promoting
dietary habits. Therefore, health promotion program enhancing positive aspects of
certain ethnic groups need to be planned and launched for effective output.

To list, some of the significant RH history factors of anemia represented: number of
children, currently breast feeding, and planned induced abortion. An active involvement
of pregnant and breast-feeding women would be justifiable in nutrition intervention.

Primarily, acomprehensive health programs covering the aspects of reproductive health:
family planning; safe abortion services compounded with nutritional interventions:
enhancing accessibility and availability of iron rich foods in community settings is must.
All above that, raising awareness of anemia, and important foods to tackle against it
needs to be carried out in school settings, and also at peripheral level health facilities.
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Current study came up with an evidence of substantial statistics of anemic women in
mid-western Terai. Owing to confined area coverage, threats to external validity of
this study definitely could not be ruled out. Recall bias, especially in dietary pattern
and alcohol consumption related questions might have also retarded the validity of the
study. As this was just a cross-sectional study, evidence of causality of the significant
factors could not be provided. Nevertheless; use of validated tool, random selection
of samples, and well trained enumerators were the noteworthy strengths of this study.

High prevalence of anemia has always remained as one of the Nepal's biggest
challenges. Addressing the problem; underlying determinants need to be explored.
To mitigate this prevailing problem, a large-scale study with sufficient sample size
covering an entire nation needs a great initiation.

Conclusively, the statistics of women suffering from anemia in Mid-western Tarairegion
is still high; the burden being more restricted to certain vulnerable groups. A holistic
approach featuring predisposing factors (enhancing knowledge on anemia, promoting
positive attitude towards iron rich local foods, discarding health deteriorating socio-
cultural beliefs), and enabling factors (access to RH services, availability of local iron-
rich foods through kitchen garden, access towards number of nutrition campaigns, and
nutrition health education sessions in school, community, and health facilities) should
be welcomed.
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Chapter V
Recommendation

Based on findings of the current study, a list of recommendations has been put forward
to the concerned stakeholders at different levels.

Recommendation to respective DHO/DPHO
e Culturally sensitive and specific nutrition interventions should be planned and
implemented in integration with RH programs. An active involvement of pregnant

and breast-feeding mothers is needed in such interventions.

[Sizeable proportion was anemic in both pregnant and normal women. Factors having direct

relation with culture like ethnicity, dietary diversity and some of the RH factors were significantly

associated with anemia].

e Health education campaigns of anemia on local language need to be launched in
schools and community targeting mostly younger women <30 years, separated/

divorced/widowed, farmers, disadvantaged non-dalit Tarai caste, and students.
Health education must stress on importance of iron containing local foods and

dietary diversity with importance of kitchen gardening.
[The highest prevalence of anemia among various strata was found among <30 years,
disadvantaged non-dalit Taraicaste, separated/divorced/widowed, and students. Awareness
and knowledge of anemia was minimal. Significant proportion did not consume fish, egg, milk,
and fruit in the last seven days].

e Extensive awareness campaigns on sickle cell anemia coveringTharu community
need a greater start.

[Of all sickle cell anemic, 94.7% sickle cell carrier was Tharu/Chaudhari].

e Training on management of sickle cell anemia to health workers and female
community health volunteers in sites heavily populated by Tharu is of utmost
importance.

[Of all sickle cell anemic, 94.7% sickle cell carrier was Tharu/Chaudhari].

Recommendation to Ministry of Health

e A holistic program considering various determinants like predisposing factors
(enhancing knowledge on anemia, promoting positive attitude towards iron rich local
foods, discarding health deteriorating socio-cultural beliefs), and enabling factors
(access to RH services, availability of local iron-rich foods through kitchen garden,
access towards number of nutrition campaigns, and nutrition health education
sessions in school, community, and health facilities) should be the strategies of the

government.

29 Anemia and its Determinants among Women of Reproductive Age in Mid-Western Tarai of Nepal, 2015



References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

DeMaeyer E, Adiels-Tegman M. The prevalence of anaemia in the world. La prevalence de
lanemie dans le monde. World health statistics quarterly Rapport trimestriel de statistiques
sanitaires mondiales. 1985;38(3):302-16.

McLean E, Cogswell M, Egli I, Wojdyla D, De Benoist B. Worldwide prevalence of anaemia,
WHO vitamin and mineral nutrition information system, 1993-2005. Public health nutrition.
2009;12(04):444-54.

World Health Organization. The prevalence of Anaemia in women: a tabulation of available
information. Geneva, Switzerland: WHO; 1992: WHO/MCH/MSM/92.2.

World Health Organization. Worldwide prevalence of anaemia 1993-2005: WHO global database
on anaemia. 2008.

World Health Organization. Iron deficiency anaemia: assessment, prevention and control: a
guide for programme managers. 2001.

World Health Organization. Global health risks: mortality and burden of disease attributable to
selected major risks: World Health Organization; 2009.

DoHS. Annual Report 2012/2013. Kathmandu: Department of Health Services,Ministry of Health
and Population, Government of Nepal; 2014.

Ministry of Health and Population (MOHP) [Nepal], New ERA, ICFInternational Inc: Nepal
Demographic and Health Survey 2011. Kathmandu,Nepal: Ministry of Health and Population,
New ERA, and ICF International,Calverton, Maryland; 2012.

Scholz BD, Gross R, Schultink W, Sastroamidjojo S. Anaemia is associated with reduced
productivity of women workers even in less-physically-strenuous tasks. British Journal of
Nutrition. 1997;77(01):47-57.

Walter T. Effect of iron-deficiency anemia on cognitive skills in infancy and childhood.
BAILLIERE’S CLINICAL HAEMATOLOGY, VOL 7, NO 4, DECEMBER 1994. 1994;7(4):815-27.
Klebanoff MA, Shiono PH, Selby JV, Trachtenberg Al, Graubard Bl. Anemia and spontaneous
preterm birth. American journal of obstetrics and gynecology. 1991;164(1):59-63.

Hirve SS, Ganatra BR. Determinants of low birth weight: a community based prospective cohort
study. Indian pediatrics. 1994;31(10):1221-5.

Oski FA, Honig AS, Helu B, Howanitz P. Effect of iron therapy on behavior performance in
nonanemic, iron-deficient infants. Pediatrics. 1983;71(6):877-80.

Deinard AS, List A, Lindgren B, Hunt JV, Chang P-N. Cognitive deficits in iron-deficient and iron-
deficient anemic children. The Journal of pediatrics. 1986;108(5):681-9.

Allen LH. Pregnancy and iron deficiency: unresolved issues. Nutrition reviews. 1997;55(4):91-
101.

Chotnopparatpattara P, Limpongsanurak S, Charnngam P. The prevalence and risk factors
of anemia in pregnant women. Journal of the Medical Association of Thailand= Chotmaihet
thangphaet. 2003;86(11):1001-7.

Baig-Ansari N, Badruddin SH, Karmaliani R, Harris H, Jehan |, Pasha O, et al. Anemia prevalence
and risk factors in pregnant women in an urban area of Pakistan. Food and nutrition bulletin.
2008;29(2):132.

Pasricha S-R, Caruana SR, Phuc TQ, Casey GJ, Jolley D, Kingsland S, et al. Anemia, iron
deficiency, meat consumption, and hookworm infection in women of reproductive age in
northwest Vietnam. The American journal of tropical medicine and hygiene. 2008;78(3):375-81.
Ronnenberg AG, Goldman MB, Aitken IW, Xu X. Anemia and deficiencies of folate and vitamin

Anemia and its Determinants among Women of Reproductive Age in Mid-Western Tarai of Nepal, 2015 30



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

B-6 are common and vary with season in Chinese women of childbearing age. The Journal of
nutrition. 2000;130(11):2703-10.

Bentley M, Giriffiths P. The burden of anemia among women in India. European journal of clinical
nutrition. 2003;57(1):52-60.

Haidar JA, Pobocik RS. Iron deficiency anemia is not a rare problem among women of
reproductive ages in Ethiopia: a community based cross sectional study. BMC Hematology.
2009;9(1):7.

Dreyfuss ML, Stoltzfus RJ, Shrestha JB, Pradhan EK, LeClerq SC, Khatry SK, et al. Hookworms,
malaria and vitamin A deficiency contribute to anemia and iron deficiency among pregnant
women in the plains of Nepal. The Journal of nutrition. 2000;130(10):2527-36.

BONDEVIK GT, Ulstein M, LIE RT, RANA G, KVALE G. The prevalence of anemia in pregnant
Nepali women-a study in Kathmandu. Acta Obstetricia et Gynecologica Scandinavica.
2000;79(5):341-9.

Chandyo R, Strand T, Ulvik R, Adhikari R, Ulak M, Dixit H, et al. Prevalence of iron deficiency
and anemia among healthy women of reproductive age in Bhaktapur, Nepal. European journal
of clinical nutrition. 2007;61(2):262-9.

Shah BK, Baig LA. Association of anemia with parasitic infestation in pregnant Nepalese women:
Results from a hospital-based study done in eastern Nepal. J Ayub Med Coll Abbottabad.
2005;1:5-9.

Shah BK, Gupta P. Anemia in adolescent girls: a preliminary report from semi-urban Nepal.
Indian pediatrics. 2002;39(12):1126-30.

WHO. Haemoglobin concentration for the diagnosis of anemia and assessment of severity.
Available from http://www.who.int/vmnis/indicators/haemoglobin/en/ WHO

Food Frequency Questionaires. Available from http://sharedresources.fhcrc.org/services/food-
frequency-questionnaires-ffq.

World Health Organization. BMI Classification. Available from: http://apps.who.int/bmi/index.
jsp?introPage=intro_3.html.

WHO. STEPS MANUAL. Geneva: WHO 2014.

Anemia and its Determinants among Women of Reproductive Age in Mid-Western Tarai of Nepal, 2015



Annexes
Annex I: Semi-structured Questionnaire in Nepali
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Annex Il: Written consent form in Nepali
ol agadl wE
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@ ACIdl B FRE qaeE: WA UNEW qUSH UGS SH( GG HiGATeedl FoW SR STERM
(2014-2015) gt qeae® Heheld T TUHT § | 0 S9LaiTs I9 STEAHT AT fo ST 16g | &efiet
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Annex lll: Blood and Stool tool

Determinants of Anemia in Nepal: A first phase study among

women of reproductive age in Mid-western Terai of Nepal (2014/15)

Survey Information
Namaste, My name is ..................... | am here to collect data on Nepal Health

Research Council’'s research project entitled “Determinants of Anemia in Nepal: A
pilot study among women of reproductive age in Mid-western Terai of Nepal
(2014/15). 1, invite you to take part in this study. Before you decide to participate in
this study, it is important that you understand why the research is being done and
what it will involve. | will explain you about this study, its objective and your role in
this study. Should you need more information, you may ask to me. The objective of
this study is to identify factors affecting anemia among women of reproductive age

of Mid-western Terai of Nepal.

Location and Date Response Code

1. Participants 1.D (District code,
Cluster code, Interviewer's code, 11
Household code) [6 digits] L L1 111

Banke 1
2. District's name Bardiya 2 12
Dang 3
Banke (1-8)
3. Name of VDC/Municipality Bardiya (9-21) 13

Dang (22-35)

4. Cluster I.D (Ward 1.D) [2 digits] L 14
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5. Interviewer's I.D [2 digits] L 15
6. Date of completion of the
, : 16
interview Day Month  Year
Consent, Interview Language Response Code
and Name
7. Consent has been read and Yes 1 7
obtained No 2 If no, end
8. Family Surname 18
9. First Name 19
10. Phone no. (mandatory) L1 L1 1L 110
L1 1 1
l Physical measurements
Indicator Response Indicat
or code
—— — A
Height in cm (2 digits)
ight i igi B
Weight in Kg (2 digits)
Body Mass Index (BMI) Underweight (<18.5) | 1 C
Normal weight(18.5- | 2
24.9) | 3
Overweight(25-29.9) | 4
Obese(>30)
I. Biochemical measurements
CBC including RBC indices
Hemoglobin count (2 digits)
L1 1
D
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Total leucocytes count (5 digits) E
[ T A
L
Differential lymphocytes count Neutrophil —— F
Eosinophil L——
Lymphocyte 1!
Monocyte L——
Basophil L——!
Total platelets count (6 digits) G
(T O T T O
Total RBC count (4 digits)
[ T I H
PCV count (4 digits) I
[ T A
MCV count (4 digits) J
[ T A
MCH count (4 digits) K
[ T A
MCHC count (4 digits) o L
Reticulocyte counts (3 digits) M
L1 1L
Peripheral blood smear Yes | 1 N
No |0
Serum Ferritin with Iron profile
[ron (3 digits) 0]
L1 111
TIBC (3 digits) P
L1 111
Ferritin (5 digits) L L oL Q
Vitamin B12 ( 5 digits) R
L1 JL 1 L
Folic acid (5 digits) S
L1 1 1L
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Coomb's test Positive | 1 T
Negative | O
G6PD Yes | 1 U
No | O
LDH ( 4 digits) | \Y
Malaria Yes | 1 w
No | O
Kala-azar Yes | 1 X
No | O
Stool test
Stool indicators Giardiasis | 1 Y
Ascariasis | 2
Hookworm 3
Others 4
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Annex IV: Appointment card

Tk qan fean aferor w1
Th IUdT T Hh dedehl HALTUTHT HEWHT gThT ATHT H-S[IHTHT fa] HUHMET TeTaTs &=aE & |
Ewritent o= T .

Ei:i ilail '“] R R R R R R R R R R R R R R R R R R R R R R R R R R R
E]:lqs :g'l 'l R R R R R R R I R R R R R R R R R R R R R R R R R R R R

EIU!E 5|;| . ll R R R R R R R R R R R R R R R R R R R R R R R R R R R
E]:lqs :§'| 'l R R R R R R R I R R R R R R R R R R R R R R R R

Flabﬁ:l I\ql\i it eeeosasssesesssssssssssssssssossssssssssesssssssssessssssssssesssssssssssssssssssossssssssssssee

{l:lqs :g'l 'l R R R R R R R R R R R R R R R R R R R R R R R R R R R

FUIT WA WA TAqT G Y AHAT Tt ATIST AT FTE ISR |

gIdre |
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Annex V: Selected wards with household size

Dis District VDC \{D.C/ : Ward \{D_C/ _ Ward No. of
ID ID Municipality ID Municipality ID households
1 Banke 1 Bageswari 1 Bageswari 2 613
1 Banke 2 Bankatawa 2 Bankatawa 3 246
1 Banke 3 Holiya 3 Holiya 9 391
1 Banke 4 Kamdi 4 Kamdi 5 87
1 Banke 5 Khaskarkando 5 Khaskarkando 6 67
1 Banke 6 Kohalpur 6 Kohalpur 9 531
1 Banke 6 Kohalpur 7 Kohalpur 5 824
1 Banke 6 Kohalpur 8 Kohalpur 3 2,799
1 Banke 7 Naubasta 9 Naubasta 6 359
Nepalgunj Nepalgunj
1 Banke 8 Municipality 10 Municipality 4 291
Nepalgunj Nepalgunj
1 Banke 8 Municipality 11 Municipality 11 326
Nepalgunj Nepalgunj
1 Banke 8 Municipality 12 Municipality 12 1,107
Nepalgunj Nepalgunj
1 Banke 8 Municipality 13 Municipality 16 1,759
Nepalgunj Nepalgunj
1 Banke 8 Municipality 14 Municipality 1 1,925
2 Bardiya 9 Baganaha 15 Baganaha 7 262
2 Bardiya 9 Baganaha 16 Baganaha 1 451
2 Bardiya 10 Belawa 17 Belawa 8 117
2 Bardiya 11 Deudakala 18 Deudakala 3 1,219
2 Bardiya 12 Dhadhawar 19 Dhadhawar 7 374
2 Bardiya 13 Dhodhari 20 Dhodhari 6 181
2 Bardiya 14 Jamuni 21 Jamuni 6 281
2 Bardiya 15 Magaragadi 22 Magaragadi 7 255
2 Bardiya 15 Magaragadi 23 Magaragadi 9 636
2 Bardiya 16 Pasupatinagar 24 Pasupatinagar 5 162
2 Bardiya 17 Rajapur 25 Rajapur 5 233
2 Bardiya 17 Rajapur 26 Rajapur 6 493
2 Bardiya 18 Sanoshree 27 Sanoshree 7 429
2 Bardiya 18 Sanoshree 28 Sanoshree 3 990
2 Bardiya 19 Sorhawa 29 Sorhawa 3 709
2 Bardiya 20 Taratal 30 Taratal 2 143
2 Bardiya 21 Thakudwara 31 Thakudwara 3 201
3 Dang 22 Duruwa 32 Duruwa 2 316
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3 Dang 22 Duruwa 33 Duruwa 1 410

3 Dang 23 Gadhawa 34 Gadhawa 3 224

3 Dang 24 Gangapraspur 35 Gangapraspur 6 273
Ghorahi Ghorahi

3 Dang 25 Municipality 36 Municipality 11 6,237

3 Dang 26 Hansipur 37 Hansipur 2 171

3 Dang 26 Hansipur 38 Hansipur 9 191

3 Dang 27 Hapur 39 Hapur 6 303

3 Dang 28 Lalmatiya 40 Lalmatiya 3 1,360

3 Dang 29 Narayanpur 41 Narayanpur 3 566

3 Dang 29 Narayanpur 42 Narayanpur 1 751

3 Dang 30 Phulbari 43 Phulbari 8 102

3 | Dang 31 Rajpur 44 Rajpur 5 155

3 | Dang 32 Rampur 45 Rampur 8 345

3 | Dang 33 Shreegaun 46 Shreegaun 2 213

3 | Dang 34 Syuja 47 Syuja 7 133
Tulsipur Tulsipur

3 | Dang 35 Municipality 48 Municipality 8 886
Tulsipur Tulsipur

3 | Dang 35 Municipality 49 Municipality 10 2,326
Tulsipur Tulsipur

3 | Dang 35 Municipality 50 Municipality 6 3,607
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Annex VI: Participant Feedback Form

Participant Feedback Form

B LY |

We thank you very much for participating in the Determinants of Anemia in Nepal:
First phase study among women of reproductive age in Mid-western Taraiof Ne-
pal (2014/15), conducted by Nepal Health Research Council. This study was under-
taken in order to gather information on the following risk/causative factors of Anemia
in Mid Western TaraiNepal.

We would like to provide you with an overview of your results from the preliminary
blood tests.

Participant ID:

Name of the Participant:

Malaria : Positive Negative

Kalazar: Positive Negative

Height: Height:................... cm
Weight: Weight:...........ooeens kg

Body Mass Index: BMI: .o kg/m?
BMI Classification: Underweight (BMI <18.5)

Normal weight (BMI 18.5-24.9)
Overweight (BMI 25-29.9)

Obese (BMI>30)

Checked by

Name: ..o
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Annex VII: List of field supervisors and enumerators

Field Research Supervisors

Mr. Bishnu Khatri

Mr. Shiva Paudel

Mr. Gopal Prasad Kandel

Field Research Assistants

Mr. Upendra Chand

Ms. Sujata Dhakal

Ms. Pramila Shah

M

=

. Rajesh Gupta

Ms. Ramila Prajapati

Mr. Prayash Lamsal

Ms. Urmila K.C.

Ms. Prabina Karmacharya

Field Research Assistants (Laboratory)

Ms. Krishna Khatri

Ms. Srijana Ranabhat

Mr. Shiva Kumar Bista

Mr. Dipak Raj Karki

Ms. Sushila Kumari Karki

Ms. Mina Kumari Budathoki
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