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Abstract

Background: Clinical laboratory reference intervals are an important tool to identify abnormal
laboratory test results. The generating of hematological parameters reference intervals for local
population is very crucial to improve quality of health care, which otherwise may lead to
unnecessary expenditure or denying care for the needy. There are no well-established reference

intervals for hematological parameters in Addis Ababa, Ethiopia.

Objective: To determine for apparently healthy children hematological reference Interval for
apparently healthy children in Addis Ababa, Ethiopia.

Methods: A community based cross-sectional study design was employed involving 272
individual in Addis Ababa Ethiopia from April-October 2019. Blood samples of 10 ml was
collected in EDTA tubes using multi sample needle. A complete blood count (CBC) was
performed using Sysmex automated hematology analyzer. The data was analyzed by SPSS
version 26 statistical software and a non-parametric test used to generate reference intervals
based on the 2.5th and 97.5th percentiles of the data based on CLSI guideline.

Result: The reference interval of RBC count, WBC count, HB and PLT count were 4.23-
5.59x10'%/L, 2.95-10.89x10%L, 12.02-16.04/dl and 208.90-538.9x10°%L, respectively for the age
category ( 5-11) while 4.43-5.85x10'?/L, 3.05-9.43x10°%L,13.2-16.94g/dl, ,202.01-459.92x10%/L
for age group (12-14) respectively. Most of hematological parameters showed significant
differences such as RBC, HGB, HCT and MCV. No significant age-specific differences were
observed for MCH or MCHC, WBC and Platelet parameters.

Conclusion: This study provided population-specific hematological reference interval for

children in Addis Ababa, Ethiopian.

Key words: reference interval, hematological parameter, children, Addis Ababa Ethiopia
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1. Introduction

1.1 Background

The exploration of hematopoiesis begins routinely with the establishment of the complete blood
count which provides the erythrocytes, leukocytes and platelet values of an individual as well as
the morphological characteristics of these blood cells [1]. Indeed, a wide variety of pathologies

can result in modifications of the blood count [2].

The complete blood cell count (CBC) is one of the most prescribed hematological examinations
and among the most useful in common medical practice for the evaluation of the state of health
is not only sick but also healthy subjects. It is by means of this examination that specific
diagnoses can be suggested and that a hematological affliction can be revealed at an early stage
during clinical care. For hematological analyses, this multi parameter test, prescribed by
clinicians has meaning only in comparison to the results obtained from reference values which

establish a major mark for clinical interpretation [3].

The reference values are the various values of results of hematological tests produced by a large
population of healthy people. They appear in the form of an interval with a lower limit and upper
limit determined according to the recommendations of the new concept of reference values
stemming from numerous works of learned societies, in particular the International Federation of
Clinical Chemistry and Laboratory Medicine (IFCC). These recommendations aim at
standardizing, harmonizing and making more rigorous the presentation of the results and

improving their interpretation by clinicians [4-5].

These reference values of hematological parameters of the healthy subjects see changes
according to the analytical and pre-analytical variability due to the use of different measurement
systems or several factors such as age, sex, height, environment, race, nutritional state, ethnic

origin, lifestyle, biorhythms or the consumption of alcohol or medicine [6, 7].

For that purpose, their determination for every country, even every region, is of major
importance. In Addis Ababa Ethiopia, the reference interval used in the laboratories by the

doctors are collected from other countries with different physical, biological, environmental and



behavioral characteristics. Other values are from treaties of hematology and data derived from

brochures of the reagent kits which makes their liability of the reference values questionable [8].

Reference intervals (RI); generally refer to quantitative data accompanied with 97.5 upper and
2.5 lower limits. Population based RI play an important role in screening patients, follow-up,
routine clinical care, and clinical management of patients as well as in clinical trials. Definitions
and guidelines for each step are elaborated by the Expert Panel on Theory of Reference Value
(EPRTV) [6] subsequently in 2000, National Committee for Clinical Laboratory Standards
(NCCLYS) [7] and also Clinical and Laboratory Standards Institute (CLSI) [9].

The most important aspect of laboratory test interpretation is the concept of reference interval
(R1), where test values that fall inside the range are considered normal and those occurring
outside the range are considered abnormal [1]. RIs are very useful to provide medical
information that ensures correct medical decisions. As laboratory results are interpreted in
comparison with these intervals, the reliability of the RI can play major role in result
interpretation and as a measure of quality of the result itself [4].

Locally derived hematological reference values are essential for assessing disease and
monitoring the effects of therapy during routine healthcare practice and clinical trials. It has been

recommended by the Clinical and Laboratory Standards Institute (CLSI) [9].

There is scarcity of comprehensive reference values for children in Africa. Reference values
from textbooks, instrument manuals and reagent inserts that have been derived from other
populations are often used to interpret laboratory results in Africa [10, 11]. In some instances,
hematologic results for children are interpreted by using values established with adult
populations [12]. It is, however, important to emphasize that children are not small adults and
reference values derived with adult populations may not be suitable for children. Also, children
are constantly changing and developing and therefore, single reference values may not be
appropriate for children of all ages [13]. Thus, necessitates establishing age-specific reference
values to aid appropriate interpretation of hematologic results of children. The purpose of this
study was establishing a comprehensive, age-specific reference values for hematological tests of
healthy children in Addis Ababa Ethiopia.



1.2 Statement of the Problem

International Federation for Clinical Chemistry recommended that each laboratory establishes
reference values appropriate for the population it intends to serve. However, hematologic
reference values used in many countries in Africa were established by using data from
populations in the industrialized countries [10-15]. This is because the process of establishing
reliable local reference values is expensive and time-consuming [9]. Published literature has
confirmed differences between reference values obtained for adults from the industrialized
countries and those from countries in Africa [8, 10, and 16]. Furthermore, differences also exist

between reference values established in different countries in Africa [16-20].

It has been shown in several studies that some of the hematological profiles exhibit considerable
variations in different populations. Though hematological reference values among apparently
healthy children have been established in some populations of Africans, there is a dearth of
information regarding hematological normal reference values for Ethiopians of diverse ethno

geographic origins [19-20].

Lack of appropriate local hematological parameters RI is a challenge in interpreting results for
patient management and other decision-making. Use of in appropriate Rl may increase the risk
of unnecessary additional investigations failure to detect underlying disease and mismanagement
of patients. This is because there are various Hematology marker values showed dynamic
changes from childhood into adulthood as well as between sexes, necessitating distinct partitions
throughout life. Most age partitions were necessary during childhood, reflecting the hematologic

changes that occur during growth and development [21-22].

Hematological reference intervals for healthy African populations are scarce, particularly for
children. Values currently used in Ethiopia are often based upon results generated from
populations living in industrialized countries. There are differences in the geographic location or
demographic variables of the two populations that are known to cause differences in the

reference values, then a reference interval must be established locally [23-24].

Continuous and practical constraints of defining reference intervals using a population of healthy

community children made it difficult for resource constrained settings to determine their own RIs
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and rely on values determined for other populations. This study was, therefore carried out to
establish hematological reference intervals in apparently healthy children in Addis Ababa,

Ethiopia.



1.3. Significance of the study

The current established reference interval is important for patients to getting appropriate medical
decision diagnosis for physician with local RI in order to make reliable medical decision or
interpretation, it can serve as a baseline data for upcoming researchers and Provide information

for policy makers.



2. Literature review

Reference ranges obtained with in United States (US)-based subjects, the hemoglobin (HGB),
hematocrit (HCT), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), and
absolute neutrophil count (ANC) ranges were lower in subjects who resided in rural Haiti. The
upper reference limit of the red blood cell distribution width coefficient of variation (RDW-CV)

was higher than the reference range for the US-based group [24].

Some comparative studies conducted in Kuwaiti pediatric population is different from UK
pediatric population in RBC, HGB, MCV, MCH, WBC, ANC and platelets levels. In the early
life there were slight differences between the two populations but from the age of 13 years old up
to the entire adult life [25].

In the contrary compared to reference intervals from the U.S., hematological reference intervals
for healthy adults in Eastern and Southern Africa found elevated eosinophil counts [17] likely

due to a high prevalence of parasitic infections.

Significant differences were observed among the different age groups in a study from Nigeria;
the adults show significant higher values in hemoglobin, hematocrit, and red blood count, when
compared with that of the children [26]. The values also vary from apparently healthy adult

residing in Zaria [27].

A study was conducted recruiting 316 male and 344 female female Malawians in 12 different
age groups. The study demonstrated that WBC counts were higher in children. Hb and Hct
increased in the age groups between 5 and 10 years in males while 10 and 15 years in females to
adult levels. Males children aged 5 to <10 years had significantly higher Hb (13.05 g/dL) and
Hct (42.50%) compared to females of the same age group; the values in females were 10.40 g/dL
and 32.55%, respectively. Likewise, platelet counts variation with age also varies among the two
sexes. Highest count was noted between 3 and 5 years (376x10°%L), and decreased to lowest
counts among 5 to <10 year olds (238x10%L). On the other hand, in females the values
decreased from 402x10%L in 6 to <10 years olds to 226x109/L in 10 to <15 year old children.



The median MCV values were high in neonates. Sex differences in MCV values were noted.
[29].

The authors explained that the difference observed in the age groups in which platelet counts
drastically decreased, between 10 and 15 years in females, could be due to estrogen in females

which has been associated with changes in platelet function [29].

The study from the middle belt of Ghana involving 1442 healthy children was conducted to
establish age- and sex-specific reference values for hematological parameters. The results
revealed that HB, HCT, MCV, RBC values in the Ghanaian children were lower when they

compare their result with values from Caucasian population [30].

Reference intervals for hematological indices of infants, children, and adolescents were
determined for individuals from Port Harcourt, Nigeria. The study recruited 1,021 apparently
healthy children aged 0—17 years. The result showed that WBC count significantly declined with
age where they noted a significant decline until the age of 14 years. On the other hand, the
investigators noted that the differential WBC count did not vary between male and female
children [15].

The study from Kilimanjaro region in Tanzania determined hematological reference intervals for
healthy Tanzanian children. When comparing their result with similar study from Ugandan
children, the authors described that median Hgb and Hct for all age groups are higher than the
respective medians from the Ugandan counterparts. Moreover, they reported that HB, HCT,
MCV, and platelet counts in their study participants are lower than the reference intervals
determined for United States/European individuals [19].

Hematological reference interval determination data are very limited for children from Ethiopia.
For example a study from the northern part of Ethiopia establish established reference intervals
for apparently healthy adolescents aged 12-17 years in Mekelle City, Tigrai, Northern Ethiopia.
The median and the 95% reference intervals of hematological parameters were determined. The
95% RIs determined for WBC, HB, and platelets showed significant differences between males
and females [32].



Another study from southwest Ethiopia which included children revealed the following values.
The median values and reference interval of RBC, WBC, and platelet count were 4.99 (4.26-5.99
x 10'%/L), 7.04 (4.00-11.67 x 10%L), and 324.00 (188.00-463.50 x 10%L), respectively. Most of
the hematological parameters showed significant differences compared to adult age groups [33].

As reviewed above differences in hematological reference interval have been noted between the
different studies and depending on the age of the study participants age and sex differences were
noted for select parameters. All underscore for the need to establish locally appropriate reference

intervals a gap that this study is trying to address by recruiting children from Addis Ababa.



2.1 Factors influencing hematological reference interval

The values of hematological parameters are affected by a number of factors even in apparently
healthy populations. These factors include age, sex, ethnic background, genetics, exercise,
nutritional status, environmental factors and altitude contribute significantly to inter-individual

variance [9].
Age

The Basis of the Canadian Health Measures Survey indicated that age partitions were necessary
during childhood, reflecting the hematologic changes that occur during growth and development.
Hemoglobin, red blood cell count, hematocrit, and indices (mean corpuscular volume, mean
corpuscular hemoglobin, and mean corpuscular hemoglobin concentration) increased with age
[34]. Comparative study conducted in India showed that there were significant decrease in RBC
count, HGB, HCT, MCH, MCHC and little increase in MCV in old age due to decreased
erythropoietin activity of bone marrow [35] Regarding RBC profile also reported the differences
in the hematological indices among males by age, with the young adults having higher levels of
HGB, HCT, RBC, and PLT as compared to adolescents [36].

Sex

The finding of significant sex differences in the red blood cell parameters (hemoglobin,
hematocrit, and RBC count) among adolescents is consistent with previously evidence that
adolescent males have higher values than females for these parameters. The reasons for these
differences have been attributed to factors such as the influence of the androgen hormone on
erythropoiesis and to menstrual blood loss in females had lower hemoglobin and hematocrit
starting at puberty. Platelet count gradually decreased with age and required multiple sex
partitions during adolescence and adulthood. White blood cell count remained relatively constant
over life [34].



Ethnicity and Genetics

Comparative study conducted for general children’s of Africans of similar study have a lower
WBC than Caucasian [35]. African Americans are known to have lower WBC counts than
Europeans, and Japanese people have, on average, lower levels of RBC-related traits. These
observations suggest that there exist both shared and divergent genetic backgrounds for
hematological traits and that they might be characterized by ethnicity [36].

Altitude

Most of the studies confirm an increase in hemoglobin level secondary to an increase in
erythropoietin level at high altitude. It is well documented that ascent to high altitude is
associated with expansion of red cell mass. Furthermore, erythropoietin levels have been shown
to increase rapidly on ascent. Plasma volume changes significantly on ascent to altitude, with
radio nucleotide studies demonstrating a reduction in volume in otherwise well subjects [37-39].
People living at high altitude are at risk of thrombosis because of the risk of high platelet count
[40].

Dietary Habit

A comparative study conducted on vegetarian with omnivorous adults in terms of iron status
showed that vegetarians had significantly lower HCT and HGB than omnivores. Study
conducted on prevalence of anemia and iron deficiency anemia in Ethiopian women showed that,
although Ethiopian diets, notably teff, are high in iron, there is a marked prevalence of anemia
[41].

Taken together, as outlined above several factors are affecting blood parameters. Thus, there is a
need for locally appropriate age and sex specific reference intervals a gap this study is trying to

address.
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3. Objectives
3.1 General Objective

To determine hematological reference interval for apparently healthy children from April to
October 2019 in Addis Ababa, Ethiopia.

3.2 Specific objectives
» To establish hematological reference intervals for children.

» To compare the distribution of hematological parameter between children age group.
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4. Materials and Methods

4.1 study area

The study was conducted in the federal capital of Ethiopia and chartered location between. Its
average elevation is 2500 meter above sea level and hence has a fairly favourable climate,
moderate weather conditions and a population size of more than 3 million. Since Addis Ababa is
very large city, four sub-cities was selected based on Probability Proportional to Size PPS,

namely Arada, Kirkos, Akaki and Yeka sub-cities.

Gulele

Addis
Ketema

Kolfe-

Keranio Somali

Bole Oromia
Nefas Sik- '\“’
Lafto
Legend
YEKA Akaki - Kality
Addis Ababa ARADA Kirkos
by Sub-city

Figure 1. Addis Ababa sub city map

4.2. Study design and period

A community based cross-sectional study design was implemented from April 2019 to October,
2019 GC in Addis Ababa.

12



4.3. Population

4.3.1. Source population

The source population for this study was people living in Addis Ababa, with age of 5 years up to
14 years.

4.3.2. Study Population

The study populations were people with age of 5 years up to 14 that live in the selected subcities
in Addis Ababa who fulfill the eligibility criteria.

4.4. Inclusion and exclusion criteria
4.4.1. Inclusion criteria for reference interval determination
Apparently healthy individuals aged five years up to fourteen and lived at least for 5 years in the
area was included the study.
4.4.2. Exclusion criteria for reference interval determination
» Individuals with chronic illnesses like diabetes mellitus, chronic renal insufficiency,
hypertension, ischemic heart disease, anemia, thyroid, liver diseases, cancer of any type
» Individuals taking pharmacologically active substances: all prescription drugs (none have
habit of smoking and alcohol consumption)

» Children have greater than 4.3 CRP result and malaria

> Individuals who received blood transfusion within the previous 1 year

4.5. Study variables
4.5.1. Dependent variables

» Hematological Parameters (including WBC, differential, RBC, HGB, HCT, MCV,
MCH, MCHC, RDW, MPV, PCT, PDW, Platelet count)

13



4.5.2. Independent variable

» Age

4.6. Sample size calculation and sampling method

4.6.1. Sample size determination

CLSI recommends that the best means to establish a reference interval is to collect samples from
a sufficient number of reference individuals to yield a minimum of 120 samples for analysis, by
non-parametric means for each partition (e.g. age range) with a power of 90% [42]. In the current
proposed study, the maximum partition needed for hemoglobin determinations were 5-11 years

and 12-14 years [43]; thus, two age partition groups are needed (2 x 120=240).

The current studies calculated sample size about 10% of apparently healthy population do not
qualify for reference interval determination for various reasons when tested for the common viral
infections. Thus, to reach the CLSI recommended total sample size of 240 for the reference
interval determination, a minimum of 272 individuals will be enrolled (i.e., 10 % x 272 =27 to be
excluded during data analysis; 272-27=245).

4.6.2. Sampling method

Probability Proportional to Size (PPS) sampling method was employed, where the size depends
on the number of households of sub city in a town. Since Addis Ababa is very large city, four
out of ten sub-cities were selected based on PPS, namely Arada, Kirkos, Akaki and Yeka sub-
cities with a support from Ethiopian statistical agency; thus all woredas under the selected sub
cities had been included. To recruit 344 participants, the number of households was determined
by dividing the total household in the selected sub-cities for A.A by the estimated number of
individuals per household. If there are no volunteers in the household the next household was
considered to recruit one child per partition. Once volunteering participants fulfilling the
eligibility criteria are identified by the health extension workers they were invited to go to nearby
health facilities for interview using structured questionnaire and to facilitate biological sample
collection. Selected children were conveniently approached from schools and youth centers as
well. Letter had been written from the Federal Ministry of Health to Addis Ababa Health Bureau

14



and Central statistical agency to facilitate the study. The Health Bureau in turn wrote letter to the
respective woredas and health centers to facilitate participants’ recruitment by health extension

workers and sample collection.

To determine sample size at a specific stratum methods of calculation described below.

ni =n/N x Ni Akaki: 272/940,225 x 176, 680, 51
n = sample size 272, Kirkos: 272/940,225 x 217, 592, 63
N = Total population = 940,225 Arada: 272/940,225 x 203,212, 59
Ni = total at single specific sub city Yeka: 272/940,225 x 342,741, 99

ni = sample size at specific stratum ?

Table 1. Selected sites with household information

Individuals | N>
Selected Sites | No. Households | per household population
Akaki 47021 3.8 176,680
Kirkos 54398 4.0 217,592
Arada 49564 4.1 203,212
Yeka 90195 3.8 342,741
Total 241,178 15.7 940,225

Note: Source for total population and number of households is from CSA 2007; *total number of
household to be sampled has computed from the total sample size needed (i.e. 272) by the

estimated individuals per household for each study site.

15



4.7. Measurement and Data collection

The study aim, risks, benefits of study participation and right to withdraw from the study at any
time was explained (parents/guardians for children). From those consenting participants,
demographic information and a brief medical history was collected. Then physical examination
were performed by health professionals. Blood specimen was collected for hematological
parameters and screening tests. Laboratory results were given to participants upon their requests
according to the local Ministry of Health guidelines.

Apparently health children age 5 up to14 years 272
participant (from 4 site in Addis Ababa) equal
number of each age 5-11, 12-14

Questionnaire after informed content /assent vital signs, Antropometry
biological samples

y y

Stool
Blood (9ml, EDTA: for Urine for urinalysis

hematological, For ova parasite
hemoparasites

Plane tube: serological test

v
10% will be excluded

To select a minimum of 240 apparently healthy population for the
determination of hematological parameter reference interval

Figure 2. Data collection procedure
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4.7.1. Demographic and clinical data

Socio -demographic and clinical data was collected using structured questionnaire by trained
data collectors and physical examination and anthropometric measurements were carried out by

clinicians.

The data collection tool had 6 parts; part | is about general information on address; part 11 is
personal information; part Il socio-demographic characteristics; part 1V clinical information;
part VV Nutritional habit and life style; and part VI is Anthropometric measurement (detail is

annexed).

4.7.2. Sample collection for laboratory analysis

Blood samples of about 9 ml were collected in EDTA vacationer and plane tubes using multi
sample needle. The indicated volume was within allowable blood volume that can be collected
from children 5-14 years. To minimize diurnal variation of some analyses blood samples were

collected before 11:00 am.

Whole blood was used for hematological analysis and hemo parasites identification while serum
samples for screening CRP. Stool sample was collected for parasitological analysis and urine for

Urinalysis. Leak proof clean containers were used to collect urine and stool samples.

All samples were labeled with unique identification number (Site name plus 001 to 344).
Hematological analysis was performed according to the keeping time for each test and maximum
within 8 hours at Addis Ababa University teaching laboratory and EPHI. Direct stool analysis
was performed on site in the respective health facilities where participants are invited while
concentration at the Department of Medical Laboratory Sciences teaching laboratory. Serum and
left over plasma were collected and stored at -20°C in the respective laboratories for analysis of

serological tests.

4.7.3. Laboratory analysis

A complete blood count (CBC) was performed using automated hematology analyzer Sysmex

4000i. Automated hematology analyzers enumerate white blood cells (WBC), red blood cells

(RBC), hemoglobin concentration (HGB), hematocrit (HCT), platelets and their indices (PCT,

MPV, PDW), absolute and relative lymphocytes, neutrophils and mid populations, and the red
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cells indices (MCV, MCH, MCHC, RDW). All laboratory assays were carried out following
standard operating procedures by experienced medical technologists. Serum samples were used

to analyze CRP using chemistry analyzer cobas 6000.

4.8. Quality assurance and quality control

Pre-analytical variables (sample collection and processing) were considered and specimen

integrity was ensured by strictly adhering to standard operating procedures.

Analytical variables (reagents, instrumentation, equipment, technique) were controlled and
commercial three level controls (High, Normal, Low) were used to continuously monitor the
testing system following manufacturer recommendations. Samples meeting the acceptance

criteria of the laboratory were analyzed (adequate, labeled sample with no clot or hemolysis).

Post-analytical variables (reporting results) were controlled by proper documentation.
Questionable results were investigated before reporting, e.g., inconsistent values (HGB does not

match the HCT).

The controls are commercially prepared whole-blood products used to verify that the
analyzer is functioning properly. They are available in low, normal, and high levels. Every eight
hours use of all levels verifies the operation of the analyzer and ensures reliable results are
obtained. The calibrators are commercially prepared whole-blood products used to
calibrate the analyzer. The controls and calibrators were stored as instructed by their instructions

for use.

4.9. Data analysis and interpretation

Data were cleaned, edited, checked for completeness and entered into SPSS version 26 for
statistical analysis. The mean, median and standard deviation of hematological parameters were
determined using descriptive statistics and comparison made with one way ANOVA. The 2.5-
97.5" percentile was determined using the nonparametric method as per CLSI guide and taken as

a reference interval.
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4.10. Operational definition
Apparently Healthy children: children with no known illness and who pass the clinical

examination and have negative CRP, Stool and Urine examination.

Reference range: the range between, and including two reference values defined by a specific
percentage (usually 95%) for hematological parameters of healthy individuals; that is, RI

between and including the 2.5th percentile and the 97.5" percentile.

Hematological parameters: in this study includes WBC, differential, RBC, HGB, HCT, MCV,
MCH, MCHC, RDW, Platelet count, MPV, PCT, PDW,

4.11. Ethical consideration

Before starting the research work, ethical clearance was obtained from Addis Ababa University
College of Health Sciences, Department of Medical Laboratory Sciences. A formal letter of
cooperation was requested from Addis Ababa Health Bureau through the Federal Ministry of
Health. The information sheet for participant, parents/guardian explained the general information
and benefit of the study, including their right to withdraw from the study anytime. Based on this
they send back the consent with their signature to express their willingness. Apart from obtaining
informed consent, confidentiality of data was obtained throughout the study by locking hard
copies and password protection of electronic data. Participants were communicated their result

through health workers.

4.12. Dissemination of results

The findings of this study were submitted to Department of Medical Laboratory Sciences of
Addis Ababa University to serve as a reference material. The findings will be communicated to
physicians or any health professionals, researchers, experts and policy makers for intervention.
In addition, a copy of this material will be given to Addis Ababa Health Bureau and Ministry of
Health. Additional effort will also be made to present the findings on conferences to reach the

medical/scientific community and publish the article on reputable Journals after the final reports.
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5. Result

5.1. Socio-demographic characteristics

This study recruited 351 participants. Of them 6.2 % (n= 22) were excluded due to CRP and 2%
(n=7) were excluded with post exclusion criteria which is out of range results during data
analysis. Finally, the actual sample size used for final analysis was 322.

Of the 322 children, 164 were 5-11 years old and 158 were aged 12-14 years. These were
included in the final statistical analysis for hematological RI estimation. From these, 159 were
males and 163 were females. The mean age of the study participants was 11.12 years with range
of 5-14 years (Table 2).

Table 2. Socio demographic characteristic of children in Addis Ababa, Ethiopia, 2019. n = 322

) Socio demographic Percentage

Variable Frequency

Characteristic (%)
Sex Male 159 49.4

Female 163 50.7
Age group 5-11 164 50.9

12 -14 158 49.1
Educational status(n=320) well iterate 2 0.6

Primary (1-8) 304 95.0

Secondary (9-12) 14 4.4
Family educational status < or = primary school >or = secondary school
Mothers 54.4% (175) 33.3% (107)
Fathers 43.8% (141) 47.2% (152)
Monthly Income <1500 24.3%(45) 10,001-20,000 3.8%(7)

1500-5000 51.49%(95) >20,000 1.6%(3)

5001-10,000 18.9% (35)
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Nutritional

states

Ones& more

Than a day

Occasionally

Never

Roots
&Tuber

121

(10.6%)
281
(87.8%)
5(1.6%)

Legumes

159

(50.9%)
151
(47.2%)
7(2.2%)

Cereals

261

(81.6%)
55
(17.2%)
4(1.2%)

Vegetables

102
(32%)
207
(64.9%)
8(3.1%)

Fruits

26
(8.2%)
288
(90.6%)
4(1.2%)

Meat Milk & Milk
egg products

16 45 39
(%)  (14.2%)  (12.2%)
292 233 266

(91.2%)  (73.3%)  (83.4%)
12(3.7%) 40(12.6%) 14(4.4%)
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5.2. Hematological RI for children by age group

The means, standard deviations, medians and reference intervals of the various parameters of the

blood count according to age groups are presented, for red blood cell (RBC) parameters were

shown in (Table 3); white blood cell (WBC) parameters were given in (Table 4), and platelet

counts in (Table 5).

5.2.1. Evaluation of hematological RI with in age groups

Table 3 shows the means, medians, and 95 percent reference ranges for the hematological

parameters measured for 322 children in Addis Ababa Ethiopian, grouped according to age. As
a result, the distributions of the RBC parameters (median RBC, HB, HCT and MCV) were

statistically different by age; children aged 5-11 years had lower values than those aged 12-14

years (P<0.001). No age-specific differences were observed for MCH or MCHC.

Table 3. Mean, Median, 95% reference value with 90% CI by age group for RBC parameter of

children in Addis Ababa, Ethiopia, 2019G.C. n= 322

Paramet Age

Percentile with 90% CI

er (yearsy UMt N Median  Mean ;o 9006 cr) o750 (006 cry VAU
5-11 164 50 49 43(25-44) 55(5.5-5.6)

RBC 10%/L .
12-14 155 5.1 51  44(43-45) 5.8(5.7-5.9) 0.03
5-11 164 144 143 12082-123)  16.0(15.8-16.2)

HGB g/dl )
12-14 156 150 150 13.2(128-135) 169(16.6-17.8)  0.00

I 158 414 409 354(211-37.0) 45.9(45.3-46.8)

0

12-14 157 431 431 37.8(37.2-389) 481(47.1511)  0.00*
5-11 163 821 826 740(72.0-76.3) 92.2(88.8-97.2)

MCV FL )
12-14 152 840 844 753(736-77.3) 93.9(92.6:988)  0.00

o S 163 289 289  245(240-256) 31.6(30.8-3L6)
124 " 153 206 294 255(248267) 330(322-338)  0.16
5-11 164 343 350 329(32.9-334) 37.3(36.4-38.6)

MCHC g/
12-14 156 348 3484 325(323-330) 36.9(36.5-37.0)  0.93

*All p values (Mann-Whitney U test) for comparison of medians for 5-11 and 12-14 age groups.
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*RBC=Red Blood Cell; HB=Hemoglobin; HCT=Hematocrit; MCV=Mean Cell Volume; MCH=Mean
Cell Hemoglobin; MCHC=Mean Cell Hemoglobin Concentration; Cl=confidence interval

WBC differential counts displayed below in table 4 shows the median, mean and 95% reference
intervals with 90% confidence interval for absolute count and percentages, respectively WBC
subsets. It can be concluded that the various WBC subsets values are not statistically different
between 5-11 and 12-14 age groups, except that Basophil difference is marginally significant
(P=0.05).

Table 4. Mean, median and 95% reference intervals with 90% CI by age group for WBC
parameters of children in Addis Ababa, Ethiopia, 2019 n=322

Age . . Percentile with 90% ClI
Parameter Unit N Median Mean P —Value
(Years) 2.5t 97.5th
5-11 163 6.2 6.6 2.9(2.7 - 3.4) 10.8(9.8-12.3)
WBC 10%/L
12-14 154 5.87 595  3.0(2.8-3.3) 9.4(9.0-10.2) 0.71
511 162 2.8 2.8 0.8(0.6-0.9) 6.8(5.3-7.7)
Neutrophil 10%/L
12-14 155 2.71 2.86  0.9(0.8-0.9) 6.1(5.0-6.6) 0.90
Lymphocyt 5-11 L0%/L 162 2.37 2.5 1.3(1.1-1.4) 4.4(3.9-5.4)
e 12-14 153 2.28 2.41 1.3(1.2-1.5) 4.0(3.6-4.2) 0.67
5-11 164 0.47 0.51  0.2(0.2-0.3) 0.9(0.8-1.1)
Monocyte 10%/L
12-14 154 0.45 0.47  0.2(0.2-0.3) 0.79(0.75-0.84) 0.47
_ ~5-11 161 0.13 0.18  0.02(0.01-0.03) 0.80(0.48-1.21)
Eosinophil 10%/L
12-14 149 0.11 0.17  0.02(0.02-0.03)  0.93(0.50-1.07) 0.98
5 il 5-11 10%L 164 0.02 0.32  0.01(0.00-0.01) 0.1(0.09-0.16)
asophi
P 12-14 154 0.02 0.02  0.00(0.00-0.00) 0.07(0.06-0.08) 0.05"

WBC (White Blood Cell Count) values in parentheses are 90% confidence intervals of the
lower 2.5" and upper 97.5" percentiles. P values (Mann-Whitney U test) for comparison of

medians for 5-11 and12-14 Age group.
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Table 5 shows the means, medians, and 95% Reference intervals with 90% confidence intervals

for the lower 2.5 and upper 97.5™ percentiles for platelet parameters grouped according to age.

The values were not statistically different between ages.

Finally as displayed in Table 6, comparison with company provided values and other studies

revealed the lower WBC limit is lower while RBC parameters higher in the current study. Of

note the neutrophil count lower limit is remarkable lower compared to company values as well as

from Ghana and the western populations from US and Europe (Table 6).

Table 5. Mean, median and 95% reference intervals with 90% CI of platelet parameters for
children in Addis Ababa, Ethiopia, 2019. n=322

Param Age Percentile with 90% RI
Unit N Median Mean P value
eter (years) 2.5th 97.5th
511 164 3340 3390 193.7(169-228) 510(432-551)
12
PLT 104 10°/1 158 3135 3158 204(192-218)  467(434-554)  0.08
511 164 116 121 9.3(9.2-9.7) 15.9(15.1-16.9)
PDW o014 % 158 122 124 93(8.7-9.8) 17.1(15.4-19.0)  0.32
511 164 10.4 105  8.9(8.8-9.2) 12.3(11.84-12.6)
MPV: 1044 FL 158 106 106  8.9(8.5-9.2) 12.5(12.3-13.3)  0.56
511 164 0.35 035  02(0.2-0.25) 0.5 (0.45-0.56)
PCT o014 % 158 033 034  02(022-0.24)  0.5(0.42-2.5) 0.90

PLT values in parentheses are 90% confidence intervals of the lower 2.5 and upper 97.5™ percentiles. P values (Mann-Whitney

U test) for comparison of medians for 5-11 and 12-14 age group. PLT=platelet; PDW=platelet distribution width; MPV=mean

platelet volume; PCT=plateletcrit.
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Table 6.

Comparison of current study hematological values with values from other studies in Africa and US/Europe

Parameter Us/Europe [45] Ghana [30] Manufacturer Adult [49] Current study

511 12-14 5-11 12-14 | RI[46] 5-11 12-14

Male Female

WBC x 10°/L 45-145 |45-13.0 41-119 |3.7-94 |3.98-10.04 3.7-9.7 3.9-11.7 2.95-10.89 3.05-94
RBC x 10%?/L 41-52 42-53 34-52 35-55 |3.93-6.08 4.5-5.78 3.85-5.16 4.32-5.59 443 -5.85
HGB g/dI 115-155 | 135-165 | 9.1-135 |95-14 |11.2-175 13.3-17.2 | 12.0-15.0 12.02 -16.04 13.10-16.94
HCT % 35-45 34 -49 27.3-415 | 29-44 34.1-51.0 38.9-50.9 | 34.8-45 35.45-45.90 37.65-48.04
MCV fl 77-95 78 -98 58 -89 67-93 |79.0-948 81.2-940 | 785-96.4 |74.08-92.26 | 75.35-93.89
MCH pg 26.3-31.7 | 26.3—-31.7 | 21.4-30.3 | 21-32 25.6-32.2 27.1-32.5 | 26.4-33.2 24.52 - 31.60 25.57-32.99
MCHC g/dI 325-352 | 325-352 | 309-36.0 | 30-36 32.2-36.5 32.5-36.7 | 31.8-35.9 33.0—36.67 32.5-36.90
RDW % 114-134 | 124-134 | 115-179 | 11-16 11.6-14.4 11.5-14.1 | 11.3-14.7 12.23-14.70 12.11 - 15.66
PLT x 10%/L 150 — 400 150 — 400 117 — 417 113- 363 | 163 — 369 179-373 172-440 193.7 -510 204.0 — 467
PDW % 115-140 | 115-140 | 121-205 | 12-22 9.0-17 9.3-15.98 9.3-175
MPV fl 6.6 —9.8 7.0-10.0 NA NA 9.0-13 6.1-8.9 6.3-9.1 8.9-12.7 8.9-12.6
PCT % NA NA NA NA 0.17-0.35 0.2-05 0.2-0.48
Neutrophil x 109/L 1.5-8.0 1.5-6.0 16-6.2 16-52 | 1.56-6.13 2.0-6.7 1.9-7.9 0.83-6.83 0.90-6.11
Lymphocyte x 10%L | 1.5-5.0 1.5-45 16-58 14-40 |1.18-3.74 1.1-3.3 1.3-3.6 1.38-4.44 1.30-4.04
Monocyte x 10%L NA NA 02-11 0.2-0.9 |0.24-0.86 0.2-0.70 0.2-0.5 0.25-0.99 0.24-0.78
Eosinophil x 10%L 0.05-0.8 |0.02-0.12 | NA NA 0.04-0.54 0.0-04 0.0-04 0.02-0.80 0.02-0.92
Basophil x 10%/L 0.02-0.12 | 0.02-0.12 | NA NA 0.01-0.08 0.0-0.1 0.0-0.1 0.01-0.13 0.00 - 0.07

25




Table 7. Independent Kruskal-Wallis test to compare the age groups by hight and weight for

children

Descriptive Statistics

Std.
N Mean Deviation
AGE GROUP 322 14907  .50688
Height (in cm) 322 140.361 15.4925
weight (in kg) 322 34.088  10.3383
Z score : Height (incm) 322 .0000000 1.00000000
Z score: weight (inkg) 322 .0000000 1.00000000

Valid N (list wise) 322

Descriptive Variables=Age group Height Weight Z height Z weight

/Statistics=Mean Std dev.

ANOVA?
Sum of Mean
Model Squares df Square F Sig.
1 Regression 36.338 2 18.169 125.630 .000°
Residual  46.134 319 145
Total 82.472 321

a. Dependent Variable: AGEGROUP

b. Predictors: (Constant), weight (in kg), Height (in cm)

. Degree of freedom.*P<0.05 by Kruskal-Wallis test age groups with height and

weight.
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6. Discussion

The aim of this study was to establish hematological reference intervals for children aged 5 to 14
years so as to aid interpretation of laboratory results. The study population consisted of 322

apparently healthy children who live in the selected sub cities of Addis Ababa.

Hematology reference intervals that are commonly used for children in Ethiopia like in many
African countries are derived from other populations and are provided by the manufacturers of
the automated hematology analyzers. Here, the present results are useful not only for diagnosis
and treatment but also enrolling, follow-up evaluation and care of children in clinical trials,
including for accurate detection of adverse events in children from Addis Ababa, Ethiopia
However, many studies have demonstrated that CBC reference intervals differ from population
to populations as has been reported by studies from Nigeria [15], Tanzania [19], Malawi [29],
southwest Ethiopia [33].

The current study found significant differences between the age groups in which children in the
age group 5-11 had lower RBC, HGB, HCT and MCV than those aged 12-14 years. The reason
for the differences among ages may be due to hormonal variations. For example,
erythropoietin release is different in response to the hormonal production In other previous
reports from Tanzania ,Uganda and south west Ethiopia [19, 31, 33] there was no significant

difference in the children’s age groups with regard to RBC count, HGB concentration, and HCT.

This study confirms that, whereas Addis Ababa children have hematology parameter medians
that are comparable with the corresponding value of the reference ranges for Caucasian
populations, the HGB in the current study from the age 5-11 and 12-14 are slightly lower than
the minimum levels for Caucasians. This disparity may be attributed to several factors including

iron-deficiency, chronic blood loss due to hookworm infestation [47].

The red blood cell parameters for the current study population are slightly higher compared with
those US/Europe [4-5] and Ghana [30]. The RBC parameters of Ethiopia are consistently higher
than those of many other African countries [30-32]. This difference may be due to Altitude
induced erythropoiesis and/or dietary factors could play a role in causing these variations. Addis

Ababa is located at about 2400 meter above sea level and hence this finding is expected.
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The effect of altitude is to reduce plasma volume, increase the HGB concentration and HCT
value, and raise the number of circulating red cells with a lower MCV. These differences appear
to be the result of both increased erythropoiesis which is secondary to the hypoxic stimulus and
decrease in plasma volume that occurs at high altitudes [37].

The current study showed no difference between the two age groups with respect to total WBC
count which is comparable with the studies done in Ghana [30], and Nigeria [15] but lower than
Caucasian RI [45] with low neutrophil count. The cause of WBC and neutrophil count variability
may be partly explained on the basis of diet and other extraneous influences like exclusion of
CRP>4.5 and have sign and symptom, measured BP, pulse, and take clinical history. But there
might be also a true biological difference [48].

In the current study, higher eosinophil and lower basophil RIs were observed than the
Caucasians. Monocyte RI in the present study was slightly lower than Ghana [30], and south
west Ethiopia [33] studies. In this study also had higher eosinophil count than the Caucasian
populations. These observed differences may be suggestive of different factors such as
environmental difference, dietary role, ethnic variation, and subclinical illnesses. The higher
eosinophil count may be attributed to paste exposer of disease-related causes, Food allergy and

some infection [1, 45].

The platelet values for current study were higher than those for the developed countries.
Comparable findings have been observed higher than in Africa such as Ghana [30], Uganda [31]
and Nigeria [15]. However, the cause of these results is unknown, although undetected illness,
environmental and genetic factors have been proposed [40, 48].
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7. Strength and Limitation

7.1 Strength
The strength of this study is that it is the first community based study in Addis Ababa Ethiopia

children and support previous findings that regional differences exist for hematological Rl. The
large sample size in the study are strengths of the study. Moreover, all the laboratory procedures

were done based on the SOPs by qualified personnel in an accredited facility.

7.2 Limitation
The study not included gender classification because of shortage sample size. Participants were

not screened for all medical conditions which might have effect on hematological parameters,
such as hepatitis B. However, the inflammatory marker CRP was measured and used to exclude
individuals in addition to the other screening procedures. Sample was collected only fasting so

lower age children was difficult to participate.
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8. Conclusion and Recommendation

8.1. Conclusion
Hematological reference intervals established from apparently healthy children from Addis

Ababa, Ethiopia (from the selected four sub city). There was difference in hematological
parameters Rl of children in Addis Ababa Ethiopian from other Africa countries and the

Caucasian populations.

These differences should be considered when defining normal and ‘abnormal’ hematological
values. Notably, our HGB, PCV and platelet were higher than those reported for Caucasians

while WBC, and neutrophil values were lower than those reported for Caucasians.

8.2. Recommendation
» Patient management and interpretation of laboratory findings of the children should be

based on the locally derived hematological values.
» We recommend conducting similar nationwide study to determine the hematological

reference values of the Ethiopian children as a whole.
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10. Annex

SOP

1. SOPs for Blood Sample Collection

Prepare the participant to conscious follow the steps outlined below

>

Introduce yourself to the participant, and ask to state their full name and demographic
information

Check the questioner form, all the records must be completed.

Ask whether the participant is latex sensitivity if so use non-latex supplies where
appropriate.

Ask whether phobias or has ever fainted during previous injections or blood draws.

If the participant is anxious or afraid, reassure the person and ask what would make them
more comfortable.

Make the participant comfortable in a supine position (if possible).

Discuss the test to be performed and obtain verbal consent. The participant has a right to
refuse a test at any time before the sampling, so it is important to ensure understood the

procedure.

Patient Reassurance

YV V. V V V V

Describe procedure to the participant

Get oral consent from the participant

Tell the participant it is going to be slightly painful
Gain patient’s confidence

Refuses - Never force.

Describe the use of the study to the participant.

Assemble supplies and position patient

>
>

Inspect all supplies for possible defect and applicable expiration dates.
For patient safety, draw all specimens with the participant seated comfortably in an
appropriately.
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Each specimen must be clearly labelled with the following:

» Participant code identifiers, usually participant name
Note: labels should always be placed on the specimen bottle, tubes and cups, etc., not on the lid
Apply Tourniquet

» Tourniquet is used to increase intravascular pressure, which facilitates vein palpation and
filling of the tube (s).

» Tourniquet application should not exceed one minute as localized stasis with hemo-
concentration and infiltration of blood into tissue can occur.

> Wrap the tourniquet around the arm 3-4 inches (7.5-10 cm) above the puncture site.

A\

Ask the participant to form a fist, but avoid vigorous hand exercise.
» Collect blood form median capital (H pattern) and median (M pattern) veins because
these veins are typically closer to the surface of the skin, more stationary, less painful

upon needle insertion, and less likely to injure nerves if needle placement is not accurate.
Put On Gloves

» The collector must put gloves on before the veni-puncture is performed with

consideration for latex sensitivity as discussed.
Cleanse vein-puncture Site

» Use a gauze pad with 70% isopropyl alcohol solution, or a commercially prepared
alcohol pad.

» Cleanse the site with a circular motion from the centre to the periphery.

» Allow the area to air dry.

» If the vein-puncture proves difficult and the vein must be touched again to draw blood,

the site must be cleansed again.
Vein-puncture procedure using vacutener needle

> Prepare the participant by informing him/her that the vein puncture is about to occur.
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» With the bevel up, puncture the vein with the needle at angle of insertion of 30 degrees or
less.

> Keeping the needle as stable as possible in the vein, slowly withdraw the desired amount
of blood and ask the participant to open his/her arm.

> Release the tourniquet as soon as possible, after the blood begins to flow.

» Mix the additive tubes by inversion. Do not shake tubes.
Additional Considerations
Hemolysis

To prevent hemolysis; allow the vein-puncture site to air dry after cleansing, never draw blood

through a hematoma & make sure the needle is fitted securely on a syringe to avoid frothing.
Hematoma

To prevent hematoma, the collector should make sure the needle fully penetrates the upper most
wall of the vein, remove the tourniquet before removing the needle, use the major superficial

veins, apply small amount of pressure to puncture site.

Materials and Supplies required for the collection, storage and shipment of the sample

from the sit.
1. 70% ethanol in spray bottle or skin disinfectant alcohol wipesAlcohol resistant
marker.
2. Bench top biohazard waste bag and holder.
3. Clean laboratory coats.
4. Disposable powder-free, latex or non-latex gloves.
5. EDTA, Sodium citrate and plain tube.
6. Gauze or cotton wool.
7. Lab forms/labels.
8. Vacationer.
9. Paper towels/absorbent pads.
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10.  Pastor Pipette.

11.  Sharp disposal container for used Needle
For urine and stool collection, material, equipment and supplies

Urine and stool contener

Formalin for concentration proceder of stool
Microscop

Normal salin for direct test

Slid and cover slid

Uplicator stices

Urine strip

© N o o &~ w D PE

Glove

2. Sop for sysmex -4000i

PRINCIPLE:

The System XT-4000i is a quantitative automated hematology analyzer for in-vitro diagnostic
use for determining 21 hematological parameters. Examination of the numeric and/or
morphologic findings of the complete blood count are useful in diagnosis of such disease states
as anemias, leukemia’s, allergic reactions, viral, bacterial, and parasitic infections. The Sysmex
XT-4000i analyzer directly measures the WBC, RBC, HGB, HCT, PLT, NEUT#, LYMPH#,
MONO#, EO#, and BASO#. The remaining parameters are calculated or derived: MCV, MCH,
MCHC, RDW-CV, RDW-SD, MPV, and differential percentages.

The Sysmex XT-4000i counts and sizes red blood cells (RBC) and platelet (PLT) using
electronic resistance detection enhanced by hydrodynamic focusing. Hematocrit (HCT) is
measured as the ratio of the total RBC volume to whole blood using cumulative pulse height
detection. Hemoglobin (HGB) is converted to SLS-hemoglobin and read photometrically. WBC

count and differential are evaluated using flow cytometry with a semiconductor laser utilizing
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scattered light and fluorescence to determine the differences in cell size, complexity and
RNA/DNA content. The WBC differential channel classifies neutrophils (NEUT), lymphocytes
(LYMPH), monocytes (MONO), eosinophils (EO), and basophils (BASO) by cellular
complexity and nucleic acid content. The differential cell placement is then enhanced utilizing
Adaptive Cluster Analysis.

SPECIMEN:
A. The specimen — Whole blood anticoagulated with potassium EDTA is preferred.
B. Specimen Volumes required:

1. Optimal draw is a tube drawn to capacity. The collecting tube must be filled to a minimum of
one-half full for acceptable results.

2. A minimum of 1 ml whole blood is required for running specimen in the sampler or manual

mode.

3. An EDTA micro-container filled above the 250ul line is adequate for testing in the manual

mode.
Stored Specimen Stability:

1. If stored at 4% — 8% within 6 hours of collection, EDTA blood samples with normal results

may be analysed up to 48 hours without significant loss of differential stability.

2. Sample stability at room temperature is 8 hours. Samples stored at room temperature may

exhibit an increase in MCV after 24 hours. This may be minimized by refrigeration.

3. Allow refrigerated samples to come to room temperature 30 minutes and mix by hand

inversion before analysis.
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Sysmex Reagents
1. Four Sysmex reagents and bleach are used on the Sysmex XS-4000i.

2. All reagents are stored at room temperature and are to be used within the manufacturer’s

expiration date on each container.

3. Record date received and date opened and date expired on container. Record the lotnumber,

expiration date and opened date on XS-4000i reagent log.

4. All reagents are azide free, and intended for in vitro diagnostic use only; do not ingest.
Reagent Abbreviation Open Expiration

Sysmex CELLPACK EPK 60 days

Sysmex STROMATOLYSER-4DL FFD 60 days

Sysmex STROMATOLYSER-4DS FFS 90 days

Sysmex SULFOLYSER SLS 60 days

DILUENTS:

A. Sysmex CELLPACK (EPK) is a whole blood diluent for use in the determination of
haemoglobin and impedance counting and sizing of blood cells. Sysmex CELLPACK
also forms a laminar sheath flow around the diluted sample for hydrodynamic focusing of
the RBC and PLT.

Patient Sample Processing

1. Manual Mode — (20 uL aspirated sample volume) minimum of 500 uL in tube or 90 uL
in a micro-sample container.

a. On the IPU, click (Manual) or press (F2).

b. Enter the specimen number (alpha or numeric characters) using the keyboard or using
the handheld bar code reader.

c. Click on CBC or CBC + Diff if this information is not being provided by the Host

Computer.
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d. Click (OK).

e. Attach appropriate sample tube adapter.

f. Mix the patient sample 10 times by end-to-end inversion.

g. Place sample in sample tube adapter. It is not necessary to remove the cap except when
using non-pierce able micro-sample containers.

WARNING: Potential biohazard exposure when handling open patient specimens.
Follow standard precautions outlined by laboratory safety guidelines.

Recommended: Wear gloves, a lab coat and safety glasses. Use plastic lined gauze when
opening specimen tubes.

h. Press Start switch. (Located above the sample tube position on the Main Unit of the
XT-4000i without Sampler; inside the sampler cover on the XT-4000i-1 with

Sampler).

i. When Ready LED is lit green, repeat steps a — | for each additional sample.

2. Sampler Mode with Bar Codes — XS-4000i with Sampler (20 uL aspirated sample
volume). A minimum of 1.0 cc of blood is required in the tube for the sampler mode.

a. Place a Sysmex rack in a rack position of the Sampler with the notch on the rack to the
right.

b. Place up to 2 racks at one time (up to 20 samples).

c. Place bar coded specimens in the rack. Ensure that labels are smooth with no loose
edges.

d. Attach the appropriate sample tube adapter.

e. Close the Sampler cover.

f. On the IPU, click (Sampler) or press (F3). The Sample number dialog box displays.

g. Click on the starting position for the rack and tube position in which the tubes have
been placed. Press (OK)
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Cobas 6000 chemistry Analyzer

Principle

The Roche/Hitachi Cobas 6000 analyzer series is a fully automated, random-access,
software- controlled system for immunoassay and photometric analyses intended for
qualitative and quantitative in vitro determinations of a wide variety of tests. The Cobas
6000 analyzer is optimized for workloads using a combination of photometric and ion selective
electrode (ISE) determinations (c501 module), and electro chemi luminescence (ECL)
technology in the immunoassay analysis module (e601 module). The ISE system is used in the
quantitation of sodium, potassium and chloride. The photometric system can measure
colorimetric or immune turbid metric reactions utilizing end point or kinetic (rate) absorbance
measurements. Test ordering and execution on the Cobas 6000 and data entry in the StarLIMS
host computer system may be done manually or these tasks may be executed via a barcode-based

bi-directional interface. The Cobas 6000 can utilize both of these two systems simultaneously.
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Questioners
1. Information sheet for children aged 12-14 years

Project Title: Determination of Hematological Reference Interval for Apparently Healthy
Children in Addis Ababa, Ethiopia

Project PI: Abebaye Mekonen
Sponsor: Ministry of Science and Technology (MOST/MINT)
Introduction:

Hello! My name is and | am working with researchers with Medical

Laboratory Science Department of Addis Ababa University as part of a national project which
aims to establish In-House Quality Control Material and Hematological Reference Intervals for
Ethiopians starting from the age 5Syears from various localities in the country. For the purpose of

this study age group 5-14 will be included.
Purpose of the research:

The health laboratory plays an indispensable role in the health care system. It supports diagnosis
(to rule in or rule out a diagnosis), monitoring of response to treatment, epidemiological
surveillance, prevention as well as Research (to understand the pathophysiology of a particular
disease process). Especially there is lack of local reference interval for indigenous population
and local quality control materials. Therefore, the purpose of this proposed study is to establish
haematological Reference Intervals for Ethiopians aged 5years up to 14 in Addis Ababa
Ethiopia.

You have been chosen for this study as well your guardian/family has been asked and gave
consent for your participation in the study. Therefore, | invite you to take part in this study and
contribute to the establishment of indigenous reference values which are needed for providing
quality laboratory service. Thus, result from this study is anticipated to improve the health status
of the children at large in Ethiopia Addis Ababa.
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Procedures: After agreeing that you can take part, one or more of my research staff will visit
your school/house/center on a certain day and ask you/your parents some questions which will
take up to 15 minutes. Your weight, height and vital signs will be measured. You will be asked
to provide urine and fresh stool on a particular container provide. | will also collect 9 ml venous
blood (about 1 table spoon) from you by sterile-disposable vacationer tube and needle (5ml in
plane tube and 4 ml in tube containing EDTA). | will conduct laboratory examination to

determine different haematological, serological and parasitological parameters.
Confidentiality:

The information obtained during the study will remain confidential. Disclosure of any of the data
to third parties other than those allowed in the Informed Consent form will not be permitted. The
results of the research study may be published, but participants’ names or identities will not be
revealed. To maintain confidentiality, the investigator will keep records in locked cabinets in a
locked room at the office and the results of the tests will be coded to prevent identification of the
volunteers. Access to data entered into computerized files will be permitted only for authorized
personnel directly involved with the study and will be password protected. Individual-specific
information may be provided to responsible local medical personnel only with your permission.
Urine, stool and blood collected will not be used for other purposes. The leftover samples will be
stored at the Department of Medical Laboratory Sciences of AAU in a secure place for additional
tests as needed. Finally, all the biological wastes, after analysis will be safely disposed in an

environmentally friendly manner.
Risks and Discomfort:

There will be minimal discomfort in giving urine and stool samples. However, there might be
some minimal risk and discomfort when | take venous blood. Nevertheless, | will try to minimize
the discomfort as much as possible, as the blood samples will be taken by experienced laboratory

professionals.

Safety:
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The venous blood sample will be collected using sterile vacationer tube/syringe and needle by
experienced health professional after disinfecting the site of picture by 70% ethanol. Moreover,
leftover stool, urine and blood sample (that is not stored) will be discarded following the
guideline of bio-safety.

Benefits: By participating in the study, you will directly benefit by being investigated for any
pathogenic organisms and other clinical and haematological abnormalities. Establishing the
reference interval and developing the in-house quality control materials will be used in the future

to improve the general health status of Ethiopians.
Incentives:

Any positive finding in your stool/urine/blood will be taken care of by referring you to the
nearby health institution; you will get all the laboratory investigation results for free. However, |
will not pay you for taking part in this study as well as your treatment costs. But, | will thank you

for your participation.
Right to refuse or withdraw:

| assure you that our best care will be taken if you agree to take part in the study. You should
also know that you are free to withdraw from the study at any time and that you will not be

discriminated in any form of service like health.
Whom to contact:

If you have any questions, you may ask the person whom you are giving your urine, stool and
blood or the principal investigator (PI) of the study or the investigators/focal persons using the

following addresses:

1. Abebaye Mekonen 0910505604
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Code No.
2. Assent form for children aged 5.14 years

I have read the information above, or it has been read to me. | have been given the opportunity to
ask questions and my questions have been answered to my satisfaction. | voluntarily assent that |
would participate in this study provided my parents/guardians give their consent.

To give my stool
To give my urine [J

To collect my blood O and be a participant in this study and understand that | have the
right to withdraw from the study at any time. []

Print name of participant, date and signature or thumb impression of participant

/ / (dd/mm/yy)

If illiterate:

Print name of independent literate witness, date and signature of witness (if possible, this person
should be selected by the participant and should have no connection to the research team)

A, (dd/mm/yy)

Phone number (parents/guardians)

Print name of researcher, date and signature of researcher

I (dd/mm/yy)
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3. Information sheet for Parents/guardians

Project Title: Establishment of Selected hematological parameters Reference Intervals for Addis
Ababa Ethiopians.

Project Pl: Abebaye Mekonen
Organization: Ethiopian Medical Laboratory Universities, Addis Ababa, Ethiopia
Introduction:

Hello! My name is and I am working research. | conducting a study to

Establish Hematological Reference Intervals for Addis Ababa Ethiopians aged from 5years up to

seventeen from the selected sub city in Addis Ababa Ethiopia
Purpose of the research:

The health laboratory plays an indispensable role in the health care system. It supports diagnosis
(to rule in or rule out a diagnosis), monitoring of response to treatment, epidemiological
surveillance, prevention as well as Research (to understand the pathophysiology of a particular
disease process). Especially there is lack of local reference interval for indigenous population.
Therefore, the purpose of this proposed study is to Hematological Reference Intervals for Addis

Ababa Ethiopians aged 5 up to fourteen years in various sub city of Addis Ababa Ethiopia.

Your child has been chosen for this study. Therefore, invite you and your child to take part in
this study and contribute to the establishment of indigenous reference values and to develop in-
house quality control materials. Both are needed for providing quality laboratory service. Thus,
result from this study is anticipated to improve the health status of children at large in Ethiopia.

Procedures:

After agreeing that your child can take part, one or more of our research staff will ask you some
questions which will take up to 15 minutes. Your child’s weight, height and vital signs will be
measured. Your child will be asked to provide urine and fresh stool on a particular container we
provide. We will also collect 9 ml venous blood (about 1 table spoon) from your child by sterile-

disposable vacationer tube and needle (5ml in plane tube and 4 ml in tube containing EDTA).
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We will conduct laboratory examination to determine different hematological, serological and

parasitological parameters.

Confidentiality:

The information obtained during the study will remain confidential. Disclosure of any of the data
to third parties other than those allowed in the Informed Consent form will not be permitted. The
results of the research study may be published, but participants’ names or identities will not be
revealed. To maintain confidentiality, the investigator will keep records in locked cabinets in a
locked room at the office and the results of the tests will be coded to prevent identification of the
volunteers. Access to data entered into computerized files will be permitted only for authorized
personnel directly involved with the study and will be password protected. Individual-specific
information may be provided to responsible local medical personnel only with your permission.
Urine, stool and blood collected will not be used for other purposes. The leftover samples will be
stored at the Department of Medical Laboratory Sciences of AAU in a secure place for additional
tests as needed. Finally, all the biological wastes, after analysis will be safely disposed in an

environmentally friendly manner.
Risks and Discomfort:

There will be minimal discomfort in giving urine and stool samples. However, there might be
some minimal risk and discomfort when we take venous blood. Nevertheless, we will try to
minimize the discomfort as much as possible, as the blood samples will be taken by experienced

laboratory professionals.
Safety:

The venous blood sample will be collected using sterile vacationer tube/syringe and needle by
experienced health professional after disinfecting the site of picture by 70% ethanol. Moreover,
leftover stool, urine and blood sample (that is not stored) will be discarded following the
guideline of bio-safety.
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Benefits:

By participating in the study, your child will directly benefit by being investigated for any
pathogenic organisms and other clinical and hematological abnormalities. Establishing the
reference interval will be used in the future to improve the general health status of children in
Addis Ababa Ethiopians.

Incentives:

Any positive finding in your child’s stool/urine/blood will be taken care of by referring him/her
to the nearby health institution; you will get all the laboratory investigation results for free.
However, we will not pay you/your child for taking part in this study as well as for your child’s

treatment costs. But, we will thank you for your participation.

Right to refuse or withdraw:

We assure you that our best care will be taken if you agree to take part in the study. You should
also know that you/your child are free to withdraw from the study at any time and that you/your

child will not be discriminated in any form of service like health.
Whom to contact:

If you have any questions, you may ask the person whom you are giving information or the
principal investigator (PI) of the study or the investigators/focal persons using the following

addresses

1. Abebaye Mekonen 09 11 696085
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4. Information sheet for Parents/guardians (A@AZF/ A0S 1LPT avlE)

PTCERE CON: “ALTINTD- h AP0 Gavt AN Ald- Ad-T AP AP € A9.0 ANQ VAT MG LI° O-O\T
PULTT PhALLOA ANGFS FPCaPeP T admy 44.4.700 A HCAN 99004~ TG

eTCeE Tavd-T14: ANN% aPn'Ty
ao9(.Q:

MG LATAT! A9 ANO% ahY? 10 (ANGHS AT PPLt aPapCavs® YTl TIC hG MGl @+ L9°
OOT TUTF PB91P0CE.S I°CaPe aPM7 G4.L710 KA. rtCad AL ITRNTFD- AP0t Gavt Ahih Ald- hovt AU
VAGT AgPigt (I A4 AN TGT APNELT 1@-::

PIPCIPC TGk AATT:

PUNIPG ANGFS MNGD- AT O-AT T LG RBOFAN:: J°CIPLT ATILITITE YavaTy Aav QYT
AT aPAMIFO7 htd AT18:4E OTFPTT OG- T AT (T AcPhAhd AT aANTSPT o7
PCIC AL AEPOP LLCIA:: NHALI® (A1LTT PMGT AD< PANCFRE Dyt TIDRLLL 44470
ATFCAN AT OAIC O-OT 9000+ 0Pt avarCavs @ PAP:: AALP1° PHY TG AT (AIC O-OT NANLFS
PaY.a0Lt PPet aPavCavP hG PM.GTT VARG PLIMRACE, M-yt TIO8LLL L4.LTN W TMCAN h&TIRTFD-
ATPOHS AN AN Adet AP AP URGTE (| AS0 ANA a0t 1m-::

ABP ALY TGF +aoCa A/MNTF:: QALY QY PGF AT&TAT4S (A% ANO NANGHS DT PoLavlt
PPeet avapCavgP KG MGl AD- PLIIPNRS Ot TID8LLL 4L KHCAA AdPOLAd Al PP
AT.L8CT TINHAA:  Téd PAD- PANLRS WIANT AGPAMA ANLATL 10+:: AAHY PHY TG+ O-mt
A%.0 AN @0 PAZTT MG ATTAAN 2454 ::

1otk A%

075t AEP Areate hrtaTiov 15 LP eTLONe: TPB AnLRPFAU-:: PALP NN TT Ravt: PR AT
PLI° Ut At L@ARA:: AEP 7T ALITPLC N°I0M@* AP WILTAMYWMRNMT W Ime PN T::
MFeRT169° TLA. AHC 0726V A-ELIC NAPT AT 9°Cé, hTPAAT (571A. AHC NO& E8AF 4 TN ATHC

LI° A 18020 091.0L.C 11 TIC AR AN 't:?-'(l)== PLIPACR T (AR T T (LS, G I°CaPL-PT7Y
FCLVAT i
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9 ATC AheemNP:

(LY TGTF 2710000 avZ8 Navh (1TLATC 8mOPA:: a8 (HY APt Po e L@ Den, AOOTE
077 TANE ALATI?:: PHY TGF Ot AJHI° ETAN TIC 17 075k +HAFLPT Q9T 17590 avp @
ALINGIC:: TLATLRIET APmOP PHY TG aPlEPTFT (AL hed (T8AL (st OQT LPaprdp:
PLPLE HAFLPTY 1YY ANTINOP O PTI° OhE eparpe:: OPPTRHC O-AT Atborm- §-LaoT
ATGE +a0404 AF 0714956 (1TLOTC BAF 27.n0E LIPGA:: PHAdd O-mAd AUhIG QAP ATANG
POLFA@ OFAFL@- 4P NF 10 eFANAND- TPFE GRI1°LCS 290 AMA ATNINT ALM-AIC::
PoLtCe<t GavGPTF (ALA ANO LOCHE URIPS ANCRS FPUCT hed UG NF +bPPm@ Aten. 14
PCaLPT WL KUGALITFD PP AL LM-AN:: (0PRLAT TACPVFD Oédg 2184 Gao-GP T
A7 N7720hA PAN (T7PE LOTGN::

TGk PTLLANTATFD- .G TICTG Adaravifrt;

A7 9L19°8C NaPAmt aPmis AATPav Rt ASC ST AA:: P9 L9° N91.PS0+ 1LH aemi§ av8ts
eFOAY AAPIDTF ASC STAA:: QU7 ATE ONHFA aom? A9PL PAM- PANZ-F4 OATPP NaPmePb9I®
ANaPav Ty Aoy ATPhE-AT::

LUt

PRI° Gav-G (19, MAL(T LH (726U P29° a0 (1laomPI® P99/ NF 170% AADA N9168F AI°L NAD-
QAP LNGOGA:: N TenT169° TPI® AL NPA NAA ATIAPIPT LTI P 999,04 04099°0-CE U7 AG L9°
&P T PANGFS QUTTT aavs P (oot LD

PPIY PPIOF:

(LY 9T Qeedtq  ANAT AR, TUPOLT: LIPG TrE J°Cave- 19184 PAEPT M1t vbd T10P
LFAN:: NAIC OOT NANCGFSE TOT PTLIVLT PPET aPaPCavsP KG PmSTT D+ PETIPeR,
Ot TIDELEL 64.L71M0 RrHCAN ALTLTFD AP AOh A0S AP0 DILE NAL AU NAL.0 ANN
ATLS G AR ED-07 ao(\ gt QAR LD PG U3 ATTATN BL8A::

075k ATPAte TP

NgGeIgLC: U7k AT LI° I°CavL MGT LAY Tyt NASP D HTT NAPLNO @L 99775 MG +EI° LA
PALPT ANCPS O meBT (119 £150c::  QU-Y W78 (YU TG APATEI® P1 ALYt el ALOTIV::
AATATEL U7 AGIPOIGAT:
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PAavA+& ao(1:

(LY TF Ak CFAIO7 v-de ATh N0 ATLCIAT:: N9T5D9° A%F ACAP 1 ASP h ok avo-M)t

ATLTUFAG LUI° ACOP Pt AEP N9.LTTT AT AL (ATPAN MG ATNINT) IPUI° ALY ARYT
h8LLo9v::

TP% 9\ ATT10C:

79 ALt TP hA P9L1°CE Tt AT £ £9° Gov§ PAM-T7 D aPmPP LFAN ML PTCLhk
+av 9187 (UL FAD AL aPmeP LFAA::

1.0/t ANOL. o277 09 10 505604
5. Consent form for parents/guardians (A@AZTF/AAS1LPT AT 1T Po)

hAL 10007 avl% Kr((LAAY- [OR9° +HI0ATA:: TPE APmPP 0N TATFT mEe 191940 apAh

FAOATA:: AL AT9ATEIA IS TATE FATICFAU-:: AL NHATI9Y9F (Y TST A TATE/ A 18016
& PLET MNBAU-::

? 4L19°&C Gav-G AgPmt D

it Gavq Aavamt ]
L9° Noep & O
KS QHY TGT HAFe APUTE (9THF O A% ART NPGE ATINONTF ooV KISATP T8 Fau- . ]

PrAFd A9 7 hG 4CTT (OLI° hhc-) iy 03T 294

/ | (#Hac/aamt o)

L0t O

P99 MATE AT A@- AP 75 &1 (FFA U Q@+ NHAF40+ (LaPlTS taveo9s WAt T
PAAD- (LIP7)

A, (dd/mm/yy)
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adh €1C

Ptav T m- (9P P75 4CMT

I (dd/mm/yy)
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6. Information sheet for children 5—14 years (5-14 4ot AU V995+ 924 5)

eTCehE Cot: “ALILRFD- DAPOT 9avt hah Add OO APT AdRELD-07 PmGT (@ L9° DT
PILTT PhALLNA ANCFS FPCaPLPT ooy 44.4710 K. HCAA AS NANCGES DT PTe T aPavCavs® Tl TG
ao(\ gt PUL0S- TG

+avg. T WNOP aPe7y

MmS LOATAY! (9% NANCPE DAT PPE aPavCavs P 1Pl TIC AS P57 @« L9°
OAT P9UTF PB9IPAE. aPMT S4LTMN WrFCAA ALTIATF@® DAPOT  AOD A0d AT Aot AP
ATOLPD-07 AN (A14-T7 O A% ANA PG APLNZL - 10-::

PIPCIPC TG E AATT:

PUNIPG ANGFS MNGD< AT O-AT T LG RBOIN:: J°CIPET ATILITITE YavaTy Aav R ptT
AT aPAMIFO7 htd AT18:4E OTFPTT OCRT AT (T AcPhAhd AT AANTSPT o7
PCIC AL AEPOP PLCIA:: NHALI® (A1LTT PMGT AD- PANCFRE Dyt TIDRLLL 44470
ATFCAN AT OAIC O-OT 9000+ 0Pt avarCavs @ PA9P:: AALP1° PHY TG T AT (AIC O-OT NANLFS
OO 99,004 OTéet aPaPCavs P KG PmGoT (@ RLTIPAES PhA LA NoLivke @yt TID8LLP 44.4710
ArHCAN A& TLRTFO- WAIPHE A AQG- AT AT AP (1AS.O AN AT AACKLD-T av it 10-::

RTFPIRPEP (HY TG A2 FATe/d AeONHN OAZTA/DALTY ¢ P8FD7 10PA::: AAHY (HY TGF
Nevdtq NALA ANO NANGAHE DAT L9100 @Pet avapCavs@ hG emGo1 A@+ PhAZhA ANG-R4 O-mt
TOERLLS 4L WIHCAN AP ANTPOP WILFLCAN. +IOHINGA:: Pt PAD- PANLRS
AT APamt ANdAL GF@-:: AAHY PHY TOF @it AP OO PAPE APT mST ATTAAA
22460 ::

P1Potk A%

0TSk Aceate 019/ 017Gk AGAANAT 15 L& eo.0NL TEE LmERYAIAN:: WL+ Ravit:
Ph2e AG PR9° 94t Ahvt LOASA:: TPHG ALIPPRC NPINMD- AP AILTAMYBT AIMLPAY:::
01690 10 1A, AAC (A2 PECA 770 PTLPT) 076V GBLIC NAPT AT a°Ce, ATPSAT (T71A.
AFC 00& 8ANF 3 TLA. ATC LI° AT8LLD PTLLLCA T1Te TIC ThAdki QAN 120):: PRoPRAE
ACAEE T S, AG PhALZhA DoLATE JPCave-PTT ATNTANT::

TATC AATPMOP:
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OHY PSF 29LA0AN 9228 Navhe (9.ATC SmNPA:: a8 (HY 2a9°rt Po NHdbLd @en, ACOHS
O77 TANE ALATI?:: PHY TGF Ot AJHI° ETAN TIC 17 875k +HAFLPT Q9T 77T D90 avp @
ALTNOI:: TLATLPIET APmOP PHU TG ANAT aplEPFT (EAL hed (Fead. st @QT
POPIPMNE 04 PLE +AFELPTT T1T1HT ANTINDP O-MATFI° (108 @bavAly:: (NP TRHC D-AT AtPbarm-
4-L0T ATGHE TaPLTSPT AF 0714 P%G NTLATC AT 2710 SIPSA:: A4 @t AUhIPS 0ATPL
AFANG PTLFAD: (AT LD & PE AF 101 eHANAND- TPFE GRI9°CT LI° AtA AT TNt ALD-AIP::
POLtCe<T GavGPTF (ALA ANO RLOCHE URIPS ANCRS HPUCT hed UG NF +PPPmd Aten 14
PCaLPT WL KWGALITFD PP AL Lm-AN:: (0P%RALAT TACPVFD O4-dg 29184 Gav-GPF
AN N9720hA PA (T 7PE LOIGN::

TGk P99 LANTFATD PG TO1CTS AdaraviFrt:

A7FT 4eI9°&C NevamF P1.8CA aomiT hAgvavFt AGC &TAd:: PSP L° N71L+40F LH o°mis
a8 +G PTOAT AATPIOTFT ASC &TAN:: QU7 KT8 (FFA o7 ATPL PAD- PANL-RS AATPE NaPmebd®
ANGPavFET AP0 ATPNENT

LTt

PP Gav-G (19, MALNT LH (726U PL9° a8 (1laomPI® Po9PR@7 NF 170% AADA N91658F AI°L NAD-
0A9PP LNGTOGA:: N TenII4I° TPI® AL NPA NAA ATINPIPT PTIL P 999,84 RG0I9°0-CE N7 AG LI°
&P T PANGHFS QUTTT aavs P (oot LD

PPIY PPIOF:

(LY P9 Oevdrkq ANTS AT, FUPALTE £I°G A7t I°Cae (1914 STt U-sJ T10P LFAN:: (AIC
@07 (AP DT PTLIVLT PPe-t aParCavs® S MGl (D P9 E S Phizhd holate ot
Tav8LLL 4.L7IN WrHCAN h&ILATF D AF°OHG NILE NAL AU N TALP NAA AL ATCEXLD-P7 ao(1¢-t:
PATOXODETT MG U3 ATTAAN £LA4::

PGk AgPAte 99,8

ngeIgeec: A7k AS L9° 9°Covd mS9l LAY Omyt 0hTY NAPLO® @L TUTT mS td9e
FANAV/FANLLATE PANCPS O mET (19 ISAV/FTLPAT::  Lu-T W78 OHY TSF AGPAtTed® (P
ALY &P ALATI:: AATATEUV 17 AGPAIGAT: :

Phavd-ta av)F:

57



OHY 76T bbateh/t CFANIO7 v ATh N0 ATRCIAT:: 09509 A% TGk aP@-OF RILTLFAG
LU (PFTTOLLD AT AL (ATPAN ST AN INT) I°19° ALTT ARTT ARLLATC::

7% A ATT1C:

o9 9ot TLE A P4LIIPLCE TrF AT £ L9° Gov-G LAMN@Y/RAMADT AD aomPP LFAN DOLI°
PTCEhE PG +avT18T ORI° HNSP TG (0TEav: 0017 F +ONSTT N7LhFAD* AL aPMPP LFAN::

1. Anage evh7? 09 110505604
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7. Consent form for children 5.14 years 5.149a0+ AP+ V96T 2Q9°9°1T $a)

NAL PH100@-7 avZB RrLAAY- [@RI° FI0ATA:: TPE APmPP OL&A TATFYT med (91,040 A
FaPNAAATA:: OALTE AONL PG £40 HY TG AP+ +OTII°FAU-::

P A@19°LC Govq aavdt [
eirt qov-g aecamt [

o2gv (\UDQ"#’]“D AG OHY TGF tAFe APP?E 75 09° A%F h 1ok Aeo-art ao(lF Z18AT9°
T FAD O

eTAFd A9°F $7 hG 4Co1 (DRI Kid-) hH 03+ 294

/ | (#Hac/at ey

T4 hPE;

P9 MATE AT A0+ AP 75 &1 (FFA U Q@+ NhAF40+ (LaPl TS rtavdo9s hOAT 1T
PALAD- (LUP?)

A, (dd/mm/yy)

0Ah &7C (POAS @LI° AA41)

P+avsTEm- (9 P75 4CMT

I (dd/mm/yy)
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10.3. Questionnaires to be filled by health professionals

Part I. General information

Code Number Region Zone

Woreda / city /_sub city Kebele
Part 11. Personal information

1. Age (in years)

2. Sex

3. Place of Birth

4. For how long (years) did you live in the birth place?

5. How long do you live in this specific area? (If different from the birth place) years

No. | Questions Responses

Part 111. SOCIO-DEMOGRAPHIC INFORMATION

6. Educational status 1. Iliterate

2. Read and write
3. Primary (1-8)
4. Secondary (9-12)

Student

House wife

Government employee

Private employee

Farmer

Others (specify)

7. Occupation

ook wnE

8. Marital status Single
Married
Divorced
Widowed

Not applicable (children)

agbrwnE
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9. Religion 1. Orthodox Christian

2. Muslim

3. Protestant

4. Catholic

5. Others(Specify)
10. | Ethnicity If mixed, specify
11. | Residence 1. Rural 2. Urban

Questions 7-12 are additional questions to Students

12. | Father’s Age
13. | Mother’s Age
14. | Father’s Educational Level 1. lliterate
2. Read and write
3. Primary (1-8)
4. Secondary (9-12)
5. College diploma/degree and above
15. | Mother’s Educational Level
16. | Father’s Occupation
17. | Mother’s Occupation
18. | Monthly income (in birr collected Birr
from salary, rent, and other income)
19. | Family Size (Number of People)
20. | Source of water 1. Pipe
2. Spring water
3. Well water
4. River
5. Other sources (specify)
21. | Type of house 1. Mud 2. Cement
3. Wood 4. Bricks 5.
others/specify
22. | Presence of or contact with Pet 1. Yes 2. No
animals (e.g. Cat, Dog)
23. | Presence of domestic animals 1. Yes 2.No
Part IV. Clinical information
24. | Did you take any type of drug for 1. Yes 2. No

any illness for the last three month?
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25. | If yes to Q24, what type of drug? 1. Anti-protozoa
(more than one answer possible) 2 Ant!-helmlnthlc
3. Anti-allergy
4. Birth control pills
5. Anti-bacterial
6. Anti-TB
7. Other (specify)
History of common diseases
26. History of diabetes 1. Yes 2. No
217. History of Hypertension 1. Yes 2. No
28. History of Blood transfusion for 1. Yes 2. No
the last 1 year
29. Any history of blood transfusion 1. Yes 2. No
30. History of Hospital Admission 1. Yes 2. No
for the last 1 year
31. History of Surgical procedure 1. Yes 2. No
for the last three years?
32. History of chronic gastritis 1. Yes 2. No
33. History of Malaria for the last 6 1. Yes 2. No
month
34. History of TB for the last two 1. Yes 2. No
years
35. History of Cancer 1. Yes 2. No
36. History of Cardiac illness 1. Yes 2. No
37. History of Bleeding disorders 1. Yes 2. No
38. History of allergy 1. Yes 2. No
39. History of Wheezing 1. Yes 2. No
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