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ABSTRACT

Introduction: According to the World Health Organization “diarrhea” is the defecation of
three or more loose or watery stools per day, which could lead to the failure of absorption of
the necessary minerals and water for the organism resulting in dehydration. Dehydration is
the leading cause of hospitalizations from diarrhea among children under five years old.
Dehydration existence and degree are measured using Capillary Refill time, skin turgor,
respiratory rates and signs of shock (based on the Royal Children's Hospital Melbourne
guideline). In Armenia, according to Armenia Demographic and Health Survey 2010,
diarrheal disease prevalence was 9% among under five children and 7% of all infant deaths
were related to diarrheal diseases.

Objective: The aims of this study were to identify risk factors for severe/moderate
dehydration among children less than five years old hospitalized because of acute diarrhea
and to develop recommendations for early management of acute diarrheal disease to prevent
severe/moderate dehydration and reduce hospitalization rates among targeted children.
Method: The study utilized a case-control study design to identify the main risk factors of
severe/moderate dehydration among children under five years old. Cases (n=62) were under
five children admitted to “Nork” infectious clinical hospital with the initial diagnosis of acute
diarrhea and with the diagnosis of severe or moderate dehydration at the admission defined
by the Royal Children's Hospital Melbourne guidelines. Controls (n=125) were children
under five years old who had been admitted to “Nork” infectious clinical hospital with the
initial diagnosis of acute diarrhea and with no or mild dehydration at the admission defined
by the same guideline. The student investigator conducted face to face interviews with
mothers of the children from both groups using interviewer-administered questionnaire. The
response rate was 98%. Simple and multiple logistic regression analyses were performed by
the student investigator to test the associations between dehydration severity and its possible
determinants, while controlling for the potential confounders.

Results: This study identified several independent determinants of child’s severe/moderate
dehydration. Mother’s higher KAP (Knowledge, Attitude and Practices) score on correct
diarrhea home management was negatively associated with the child’s dehydration status.
Each additional unite increase in this score decreased the risk for a child of being
severely/moderately dehydrated by 32%. Being vaccinated against rotavirus, child's good
general health rating by the mother, living in Yerevan compared to other regions, child's age,
child’s high weight before the disease and high socio economic status score (the sum of
perceived rating of family’s living standards and monthly expenditures) of the family were
among factors protecting from severe/moderate dehydration, while higher birth order,
repeating vomiting during the disease and female gender were among its risk factors.
Conclusions: Based on these findings, the study recommends increasing mother's
knowledge, attitudes and practices on diarrhea home management through public education
interventions and improved counseling in Primary Health Care facilities. Also, the coverage
of under-five children with rotavirus vaccination and mothers’ awareness about diarrhea
danger signs (especially on repeating vomiting) should be increased. Future research is
needed to understand reasons of mothers’ poor knowledge on and barriers against right
practices of diarrhea home management.



1. INTRODUCTION

According to the World Health Organization (WHO), “diarrhea” is the defecation of three
or more loose or watery stools per day!. The stool should be changed by consistency and
frequency in the same time. Only frequent defecation is not diarrhea, and only watery
defecation less than three times a day also is not considered as a diarrhea’. Diarrhea causes
dehydration for the human body because it leads to failure of absorption of the necessary

minerals and water?.

1.1 Diarrhea classification
Based on the duration of the symptoms, diarrhea is classified as acute, persistent and
chronic.? Diarrhea is considered as acute when symptoms last less than two weeks.? The main
causes of acute diarrhea are infectious agents such as bacteria, viruses and parasites, which
enter the body with food or water or from one person to another when hygiene rules are not
kept?. According to World Gastroenterology Organization (WGO), from the infectious
agents of diarrhea, the most common ones are diarrheagenic Escherichia collies
(Enterohemorrhagic E. coli (EHEC), Enteropathogenic E. coli (EPEC), Enterotoxigenic
E.coli (ETEC), Enteroinvasive E. coli (EIEC), Enteroaggregative E. coli (EAggEC)), Vibrio
choleraees, Campylobacter, Shigella speci, and Salmonella®. From viruses the most common
ones are rotavirus (the leading cause of severe dehydration among under five year children),
sapoviruses (the second leading causes of dehydration), noroviruses and adenoviruses®. The
most common parasitic causes of acute diarrhea among children under five years are
Cryptosporidium parvum, Giardia intestinalis, Cyclospora cayetanensis, and Entamoeba
histolytica®. In addition, acute diarrheas could be a result of other causes such as a new
medication or non-infectious diseases like ulcerative colitis, Crohn’s disease, mesenteric

thrombosis or diverticulosis?.



Persistent diarrheas are the conditions when watery and frequent defecations last from two
weeks to a month2. They could happen when the exposure to a causative agent is continued
(for instance, child continues drinking unclean water).

Diarrheas are considered chronic when symptoms are lasting more than one month?. This
phenomenon could be a secondary sign of other diseases such as HIV (human
immunodeficiency infection) or conditions caused by particular infections like Gardia
lamblia, entamoeba hystolitica and worms. Diarrhea related dehydration is the one big single
Killer for children under five years and the main cause of hospitalization from diarrhea.*

1.2 Dehydration classification

According to the WGO guidelines, the dehydration is considered severe when a child has
more than two of the following signs: abnormally sleepy, sunken eyes, drinking poorly, very
slow pinch skin (more than two seconds)®. The dehydration is considered mild when a child
under five years has two or more of the following symptoms: sunken eyes, drinks eagerly,
slow skin pinch (less than two seconds), restless or irritable®. And, finally, the absence of
dehydration is defined as a child having normal alertness, eyes not sunken, enough liquids
and immediate skin punc®. Clinical practice guidelines from the Royal Children's Hospital
Melbourne define dehydration degrees as mild when a child has only increased thirst and no
any clinical signs®. The dehydration is considered as moderate when a child has the following
clinical signs: delayed CRT® (Central Capillary Refill Time)>2 sec, increased respiratory
rate, mildly decreased tissue turgor.> And dehydration is considered as severe when a child
has very delayed CRT>3 sec, signs of shock (tachycardia, hypotension, irritable or reduced
conscious level), deep acidotic breathing, and decreased tissue turgor.® Other measures of
dehydration could be used in the dehydration assessment, but they are less valid and reliable
than the ones that the Royal Children's Hospital Melbourne provided® (Appendix 1). The

signs that are included in Royal Children’s Hospital Melbourne guidelines are recommended



by many other international guidelines’ and the main strength of this guideline is detecting
mild dehydration, when WGO global guideline provides measures for only moderate and
severe dehydration. There are studies that prove that CRT, skin turgor test and respiratory
pattern are the most useful criteria for diarrhea-caused dehydration assessment®.

1.3 Burden of diarrhea worldwide

According to the WHO factsheet 2013, children less than five years of age are at a high risk
of diarrheal disease and it is the second main cause of dying among this age group?. It is
estimated that annually diarrhea is responsible for killing around 760,000 children worlwide?.
According to the WHO and the UNICEF, the incidence of diarrheal disease in the world is
about two billion, and 1.9 million under five years old children,, mostly from developing
countries, dye from this disease annually®. Food borne and waterborne diarrheal diseases
(mainly infectious diarrheas) are the cause of death for 2.2 million people each year, the
main part of them are children under five years old®°.

The danger from diarrhea is dehydration, which is the main reason for hospitalization of the
children, because it can lead to serious health issues such as organ damage, coma or shock™!.
1.4 Risk factors of diarrhea hospitalization and dehydration

Various studies investigated the risk factors of hospitalization of children with acute,
persistent and chronic diarrhea. A study conducted in Rio De Janeiro, Brazil showed that the
age of under three months increases the risk of hospitalization 3.2 times, underweight
children, who’s weight-for-age is below the third percentile, had higher risk of hospitalization
than those with better nutritional status, and 50% of hospitalized or died children had
concomitant illnesses that increased the risk of hospitalization 2.8 times. All these three
variables were significantly related to the risk of hospitalization®2.

Another study conducted in Indonesia showed that from all hospitalized diarrhea cases,

49.8% were children with cases of rotavirus infection, and among them vomiting was



significantly higher compared to non-rotavirus cases. Male to female ratio among rotavirus
patients was 1.6:1%3,

A case-control study in Brazil found that the following variables significantly increased the
risk of dehydration for children under two years old: absence of the father from home
(working outside of the country), lack of breast feeding, and age less than two months (this
age poses 28 times higher risk of dehydration compared to 9-11 months old children).!* They
also found that children with third or higher birth order have two times greater risk of
dehydration than firstborns.** Children with low birth weight had three times higher risk of
getting dehydrated than other children.!4

A case-control study conducted in India found that stopping the breast feeding during
diarrhea and not providing Oral Rehydration Solutions (ORS) during diarrhea are significant
risk factors for severe and moderate cases of dehydratation®®,

Another study found that caregiver’s low knowledge score related to prevention and
treatment of dehydration and diarrhea is a risk factor for dehydration ** Those caregivers
who did not hear about ORS had high risk of dehydration as well*®. Another study showed
that low SES, poor hygiene practices among the child’s family members, and mother’s low
educational level are risk factors for dehydration®’.

1.5 Treatment of diarrhea

The United States Agency for International Development (USAID), United Nations
International Children's Emergency Fund (UNICEF) and WHO diarrhea treatment guidelines
suggest that diarrhea treatment should be firstly directed to the prevention of dehydration, and
if diarrhea had led to dehydration, to its treatment!8, The best treatment for dehydration is
ORS, usage of which is simple, hence makes diarrhea treatment at home feasible and
prevents complicated cases. Early ORS provision reduces hospitalization and mortality

rates'®. Also, existing guidelines recommend zinc supplements to be given to a child with



diarrhea. Zinc is an important microelement for overall health and diarrhea causes big loses
of it, therefore the replacement of these loses contribute to quick recovery 8. Adsorbents are
not useful to treat diarrhea in a child, they make stool look better for mothers but they do not
prevent the loss of water and minerals'®, Anti-motility drugs are not only useless but could
harm the child’s health because they limit evacuation of the causal pathogen from the child’s
body. The use of these drugs could even lead to child’s death'®,

Children with diarrhea should eat small portions of food (digestible) more frequently than
usually. Antibiotics are not recommended for viral diarrheas and are not included in the
treatment of many types of bacterial diarrheas, where they may lead to complicationsé,

1.6 Situation in Armenia

In Armenia, about 7% of all infant deaths is associated with diarrheal diseases 2°. According
to Armenia Demographic Health Survey 2005 (ADHS 2005), 17% of children under-five
years of age had diarrhea in the two weeks prior to the survey?°. From all these children,
42.0% were taken to a provider or health facility for treatment and 5.1% had not been treated
at all®®. According to ADHS 2010, diarrhea disease prevalence was 9% among under five
years old group, meaning that compared to 2005 survey, it has decreased about two times?L.
However, the reported rate of diarrhea in the 2010 report could be biased because of the
change of the season when the field work took place (the fieldwork for the ADHS 2010 was
conducted from October to late December, whereas the fieldwork for the 2005 ADHS began
in early September when it was still hot in our country and ended in December)?. Hot
climate increases the rates of disease replication and survival duration and also
hospitalization rates??. Based on the 2010 survey data, 12% of children with diarrhea were
given antibiotics, 18% were given anti-motility drugs, and less than two percent were given a
zinc supplement?!. The use of antibiotics to treat diarrhea has decreased since 2005 (25% in

2005 compared to 12% in 2010), but the use of anti-motility drugs has increased dramatically



(1% in 2005 compared to 18% in 2010), which may be the cause of advertisement of these
drugs by television?! .

In Armenia, parents often use remedies such as pomegranate crust juice or boiled mint juice
to treat diarrhea in a child. They also use probiotics in case of diarrhea. The usage of home
remedies and other self-remedy drugs have not changed over the past five years (constituting
27% in 2005 and 26% in 2010%Y).

A cross-sectional study conducted in Armenia in 2009 found an association between age of
mothers and their mean knowledge score about diarrhea?. The same study also showed that
the reported mean duration of child’s diarrhea was longer for children who were less than 9
months of age compared to older ones, and the children whose mothers were less than 30
years-of-age had longer mean duration of diarrhea as well?,

In Yerevan, all diarrhea cases (mainly acute forms) that need hospitalization are referred to
“Nork” infectious clinical hospital for treatment. Additionally, this hospital admits all cases
of diarrhea referred from marz (regional) health facilities.

1.7 Rationale of this study

To our knowledge, to date there are no studies in Armenia that investigated the risk factors of
severe/moderate dehydration among hospitalized children under five years with diarrhea.
The findings of such study could help to make recommendations for mothers and primary
healthcare providers to prevent severe/moderate cases of dehydration among children less
than five years old and to prevent hospitalizations from diarrhea.

Thus, the main goals of this study are:

1. To identify risk factors for severe/moderate dehydration compared with mild/no

dehydration among children less than five years old hospitalized because of acute diarrhea.



2. To improve recommendations for early management of acute diarrheal disease to prevent
severe/moderate dehydration and reduce hospitalization rates among children under five
years old.

The research questions are:

e What are the risk factors of severe/moderate dehydration due to acute diarrhea among
children less than five years old hospitalized in “Nork” infectious clinical hospital?
Particularly, does mother’s poor knowledge, attitude and practice (KAP) score about home
management of acute diarrhea increases the risk of diarrhea-caused severe/moderate
dehydration among children less than five years old hospitalized during the period of

February 21 to April 30, 2015, in the “Nork” infectious clinical hospital?

2. METHODS AND MATERIALS

To answer the research questions, a case-control study design was chosen, as this is a cost-
effective way of conducting an epidemiological study, which takes into account multiple
factors and tests many hypotheses?*,

2.1 Study population

The target population is mothers or main caregivers who have children under five year old
living in Armenia and their under five years old children. Study population are the
mother/main caregiver and under-five years old child couples who were admitted to “Nork”
infectious clinical hospital due to acute diarrhea during the period from February 21, 2015 to
April 30, 2015.

2.1.1 Definition of cases:

Cases are children under five years old who were admitted to "Nork” infectious clinical

hospital during the period from February 21, 2015 to April 30, 2015 with the initial diagnosis



of acute diarrhea and with a diagnosis of severe or moderate dehydration at the admission
defined by Royal Children's Hospital Melbourne guidelines.
2.1.2 Definition of controls:
Controls were children under five years old who were admitted to ”Nork™ infectious clinical
hospital starting during the period from February 21, 2015 to April 30, 2015 with the initial
diagnosis of acute diarrhea and with a diagnosis of no or mild dehydration at the admission
defined by the Royal Children's Hospital Melbourne guidelines.
Exclusion criteria
For both cases and controls the exclusion criteria were the residency in countries other than
Armenia, inability of mothers or main caregivers (a family member or guardian who takes
care of a child starting from birth) to speak Armenian, and absence of a mother or main
caregiver at the admission.
2.2 Sample size
The sample size was calculated by the student investigator based on the formula for two
sample comparison of proportions:

N = (Z w2+Zp)** (p1 (1-p1) + p2 (1-p2)) / (p1-p2)?
Based on the main independent variable (% of children with diarrhea who were given ORS at
home), where Z,,, represents the level of statistical significance and Zg represents the desired
power. Py is the proportion of the main variable under study among cases and p: is the same
proportion among controls. For this study, with 0.95 level of significance, Z.»=1.96, Zs=0.84
(for 80% study power), p1=0.33 (the proportion of children with diarrhea who were given
ORS at home according to ADHS survey 2010%), and p; is equal 0.53, with the aim to be
able to detect a 20% difference between the groups of cases and controls, the sample size for
one group was calculated as:?°

n= (1.96+0.84)2" ((0.33*0.47) + (0.53*0.67))/ (0.2)2= 92



The total sample was, thus, 184 participants (estimated 92 cases and 92 controls). The student
investigator conducted data collection until the total sample size was slightly exceeded.
However, the actual sample size for the cases was not achieved, as the final sample included
62 cases and 125 controls (instead of 92 in both groups). The power analysis of the final
sample showed that the study power was 70%.

2.3 Data collection

The data on cases and controls were collected at “Nork™ infectious clinical hospital after
getting permission from the hospital. The student investigator attempted to interview each
subsequent mother/main caregiver of an under five child admitted to the hospital with acute
diarrhea during the study period of February 21 to April 30, 2015. The eligible mothers or
main caregivers (a family member or guardian who takes care of a child from birth) were
interviewed by face to face interviews after providing oral consent to participate. The
dehydration status of the child was assessed according to the Royal Children's Hospital
Melbourne guideliness®, after interviews with mothers and assenting the child (those who
were able to communicate). After that, the interviewed and assessed mother/child couples
were assigned to the groups of cases and controls, based on the dehydration status/degree of
the child.

2.4 Study instrument

The same interviewer-administered structured questionnaire (Appendices 5, 6) was used for
interviewing cases and controls. It included the following main domains: demographics (e.qg.,
child’s and mother’s age, gender, marital status and education), potential risk factors of
dehydration identified through the literature search (e.g. mother’s knowledge about
management of diarrhea®?’, current nutritional status (weight-for-age percentile) of the
child, family’s SES, breastfeeding during diarrhea, ORS provision at home, provision of

other liquids at home, change in food consumption, concomitant illnesses), symptoms of the



current diarrhea and care-seeking practices (duration of the disease before admission, average
frequency of defecation, vomiting, fever, etc.), child’s general health rating, practices of
diarrhea home management, child’s nutrition and the cause (pathogen) of the disease.
Before data collection, the instrument was pre-tested among mothers or main caregivers of
five patients admitted to “Nork”™ infectious clinical hospital with acute diarrhea diagnosis.
Student investigator checked the presence of dehydration and its degree by objective
examination of the admitted child after the interview with mothers or caregivers. The criteria
for dehydration presence and degree were taken from the royal children's hospital Melbourne
clinical practice guidelines (Appendix 1)°.

2.5 Study variables

The dependent (outcome) variable of the study was moderate /severe versus mild/no
dehydration at the admission to the “Nork™ infectious clinical hospital among children under
five years old with acute diarrhea.

The main independent variables included mother’s KAP score on correct diarrhea home

management (which was the sum of the answers to 10 questions on diarrhea home
management knowledge and attitude, and the sum of reported right practices of diarrhea
home management including ORS usage at home, resulting in a score with a possible range
of 0-14), as well as antibiotic usage at home, antimotility drugs usage at home, zinc
supplements usage at home, breastfeeding and exclusive breastfeeding duration (taken as
equal to the current age of the child if the child was currently on breastfeeding), feeding
during diarrhea, and duration of the disease before seeking qualified care.

The control variables were child’s age, gender, child’s current nutritional status (weight,
height), family’s SES score (the sum of perceived rating of family’s living standards and
monthly expenditures — both on a 5-point ordinal scale, resulting in a score with a range of 0-

8), which was treated as continuous variable, presence of concomitant illnesses (chronic

10



conditions), educational level of the mother, employment status of the mother (main
caregiver), number of children in the family, child’s birth order (treated as continuous
variable), mother’s age, clinical symptoms of the current disease: vomiting, fever, average
number of defecations per day, blood in the stool, mother’s rating of child’s general health
status before diarrhea (subsequently dichotomized into good/very good vs. fair/poor).

2.6 Data management and analysis

Data entry was done in parallel to data collection process and was continued after completing
the data collection, using SPSS 17 statistical software package (SPSS Inc. Released 2008.
SPSS Statistics for Windows, Version 17.0. Chicago: SPSS Inc.). After recoding and
cleaning procedures through sorting and spot-checking, the data was transferred into STATA
12 statistical software package for the statistical analysis.

Descriptive statistics (means, standard deviations, ranges, and frequencies) were generated
for controls and cases by using chi2 test and t-test statistics. To assess the relationships
between the dependent and each independent variable, simple logistic regression was
performed. All the variables from simple logistic regression analysis provided in Table 2
with p-values less than 0.25 and all potential risk factors for severe/moderate dehydration
provided from the existing literature were included in the multiple logistic regression analysis
in different combinations. In the process of model fitting, we excluded mainly those variables
that were not related to the outcome (p-value<0.1) when controlling for the remaining
variables in the model. Multiple logistic regression models were used to control for potential
confounders and to identify the independent determinants of dehydration. Odds ratios (OR)
and 95% confidence intervals (CI) were calculated for estimating the strength of associations

between dependent and independent variables, while controlling for potential confounders.
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2.7 Ethical considerations

The IRB within the College of Health Sciences at the American University of Armenia
School of Public Health approved the study protocol. The data collection process has been
started after obtaining their approval. All possible ethical issues of privacy and
confidentiality had been taken into account while conducting the study. The interviewees did
not receive any incentives. Consent (Appendix 3) and assent forms (Appendix 2) were
developed by student investigator. Oral consent (Appendix 3) was obtained from all
participants before the interview. The student investigator asked mothers’ or main caregivers’
permission to assess the dehydration degree in children and an oral assent (Appendix 2) was
obtained from all those children who were able to communicate. Participants were informed
about their right to skip any question and stop the interview at any time. Participants were
informed that they are participating in a research on risk factors of dehydration and they were
not exposed to any kind of risk. The study did not include sensitive questions. Personal
information about the participants was available only for the research team and was not used
for other purposes. All participants were provided with AUA IRB telephone numbers in case

of complaints or other questions.

3. RESULTS

3.1 Response rate

The student investigator have approached 220 patients during data collection for conducting
interview, 32 patients did not meet the eligibility criteria and one refused to participate. From
those 32 patients 20 mothers were not in the hospital and children were staying with
grandmothers who were not the main caregivers of the child, seven of them were not
residents of Armenia and five mothers had poor knowledge of Armenian language. The

response rate was 98% as only one refused to participate in the survey. The student
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investigator stopped the data collection when 187 interviews were completed due to
feasibility issues. The data analysis was based on 62 cases and 125 controls.

3.2 Descriptive statistics

From all 187 children, 105 (56.1%) (39 cases and 66 controls) were males and 82 (43.9%)
(23 cases and 59 controls) were females. From 187 children, 178 (95.2%) (59 cases and 159
controls) had no concomitant disease. Only one case had a genetic disease, one control had
diabetes and seven children (5 controls and 2 cases) had other diseases (inflammation of
urinary tract, allergy, and hydrocephalus). Most of the mothers (91%) were married, only
2.7% of mothers were divorced (4 cases and 1 control). Almost 80% of the mothers were
currently unemployed. The mean number of days past from the beginning of the child’s
disease was 4.4 (SD 3.4).

Out of 187 children 42.2% (79) (31 cases and 48 controls) had also respiratory complains
during diarrhea. Table 1 presents descriptive statistics of the study population by cases and
controls.

The descriptive statistics showed that children with severe/moderate dehydration were
younger (mean age was 14.8 months (SD =14.6)) compared with children with mild/no
dehydration (mean age 24.4 months (SD 15.4), p-value<0.001). Cases were living in bigger
families than controls: the mean number of people living in the families of cases was 6.0 (SD
2.1) while in control group it was 5.0 (SD 1.7), p-value <0.001. Cases and controls were
statistically significantly different with respect of child’s age; child’s weight before diarrhea,
child’s height, child’s birth weight, rotavirus vaccination status, and child’s general health
status before the diarrhea by mother’s rating. Cases had lower birth weight (2.9 kg (SD
0.56)), lower height (60.8 cm (SD 7.8)) and weight (8.5 kg (SD 3.6)) before the given
diarrhea episode than those in mild/no dehydration group (3.1kg (SD 0.54), 74.6 cm (SD

12.4) and 11.6 kg (SD 3.1) respectively, p<0.001). The proportion of vaccinated children
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against rotavirus infection was lower in cases group (35.5%) compared to controls (62.4%),
p<0.001. The mothers of cases rated their child’s health as fair or poor more frequently
(61.3%) than mothers of controls did (28.2%), p-value<0.001.

Significant differences were observed also in the child’s diarrhea-related characteristics
including number of watery stools within the last 24 hours, the existence and duration of
repeating vomiting, child’s unwillingness to drink and the number of days when child was
unwilling to drink. All the listed clinical signs and symptoms were more severe in cases’
group than in the control group, p<0.05.

This study helped to understand that less than 1% of mothers were aware about protective
effect of zinc supplements for diarrhea treatment, although this preventive measure is
mentioned in the IMCI (Integrated Management of Childhood IlInesses) protocols.

The mothers of controls were more knowledgeable in diarrhea home management: they
provided more correct answers to the questions regarding Rehydron’s preventive effect
against dehydration, for what is Rehydron for, sweetened drinks could increase the risk of
dehydration, knowledge about frequent breastfeeding during diarrhea and knowledge about
signs of danger during diarrhea. Among diarrhea home management practice variables,
significant differences were observed in the amount of fluids, any kind of ORS or other
fluids given to a child during diarrhea for prevention of dehydration at home. Higher
proportion of children from the control group (38.4%) than those from the case’s group
(17.7%) received more than usual amount of fluids at home during diarrhea, p-value<0.004.
Significant differences were found in mother’s overall KAP score on diarrhea home
management. The mean KAP score among cases was lower (5.1 (SD2.0)) compared with the
mean KAP score among control group (6.7 (SD 1.9)), p-value<0.001. Among child’s
nutritional variables, significant differences were identified in proportions of those children

being ever breastfed, in the duration of exclusive and any breastfeeding and whether breast
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milk was replaced with other milks before six months, also the average frequency of meals
per day before diarrhea. The percentage of children who had been ever breastfed was lower in
the group of cases (79%) than in the group of controls (88.8%), p-value=0.074, and the
duration of breastfeeding (both exclusive and any breastfeeding) was lower among cases (5.0
months (SD 5.4) and 2.1months (SD 2.1), respectively) compared with controls (8.4 months
(SD 6.4) and 3.1months (SD 2.4), respectively, p-value<0.05. Among cases, the usage of
non-adapted milks before six months of age was higher (43.6%) than among controls (8.8%),
p-value<0.001. Also, among cases, the breastfeeding rate before six months was lower
(38.7%) than among controls (63.2%), p-value<0.001.

Some significant differences were identified between the groups in the following
demographic features: child’s living region, mother’s educational level, marital status,
whether father was living with the child or not, number of people living in the family, and
child’s birth order. The percent of children living in Yerevan was much higher among
controls (71.2%) than among cases (37.1%), p-value=0.004. The percentage of mothers with
institute or postgraduate education was higher (45.6%) among controls than among cases
(29%), p-value=0.018. The birth order of the child was higher in the families of cases (1.9
(SD 0.7)) than in the families of controls (0.6 (SD 0.7), p=0.008. Finally, the percentage of
children who lived together with the father was greater in the control group (81.6%) than in
the cases’ group (67.7%), p=0.034.

3.3 Simple logistic regression

Table 2 presents the results of the simple logistic regression analysis for the associations
between the case/control status of a child and independent variables, presented by crude odds
ratios, Cls, and p-values. Mother’s higher KAP score on correct diarrhea home management
was identified as protective factor for severe/moderate dehydration (OR=0.6, p <0.001).

Mother’s ever hearing about Rehydron was found to be protective, as well as hearing about
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Rehydron from physicians or from hospitals (OR=0.1, p <0.001). Child’s age, birth weight,
weight before diarrhea, current height, being vaccinated against rotavirus infection, mother’s
rating of child’s health as good or very good before the diarrhea, giving the child more than
usual amount of fluids during diarrhea, being ever breastfed, duration of exclusive
breastfeeding, non-breastfed children’s replacement of breast milk with infant formula
(compared with other substitutes), living in Yerevan, having a mother with institute or
postgraduate education and an employed mother, living together with the father and family’s
SES score greater or equal to average were all identified as potential protective factors for
severe/moderate dehydration in a child. Treatment with antimotility drugs such as Imodium,
child’s unwillingness to drink, and other clinical symptoms, such as repeating vomiting,
number of watery stools within last 24 hours, having respiratory complains, and being male
were identified as risk factors.

3.4 Multiple logistic regressions

Multiple logistic regression analysis was conducted to identify factors associated with the
dependent variable while controlling for other significant variables and potential risk factors
from the literature. After examining the fit of several models, the preference was given to the
one provided in Table 3 (due to better fit indices and the highest number of variables in the
model). Child’s weight before diarrhea and SES score were marginally significantly
associated with the outcome but were not excluded from the model as they are identified as
risk factors from the literature.

Based on this model, the main independent determinants of child’s severe/moderate
dehydration were mother’s KAP score, child’s age, gender, mother’s good/very good rating
of child’s health (before the disease), child’s weight before diarrhea, being vaccinated against
rotavirus, higher birth order, family’s SES score, child’s living region (Yerevan versus other

regions) and repeating vomiting during the current diarrhea episode.
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Dehydration severity was negatively associated with the KAP score (OR=0.68, p=0.003).
Each additional increase in this score decreased the odds of a child to develop
severe/moderate dehydration by 32%. Each additional month of child’s age was associated
with 6% less odds for him to be severely/moderately dehydrated. Being male was identified
as a risk factor for severe/moderate dehydration. In comparison with males, being female
decreased the odds of being severely/moderately dehydrated by 66%. Children, whose
mothers rated their health before the diarrhea as good or very good, had 77% less odds of
being severely/moderately dehydrated compared to those children whose mothers rated their
health before the diarrhea as fair or poor. Child’s higher weight before diarrhea was identified
as protective factor as well. With each kilogram increase of the birth weight the odds of
developing severe/moderate dehydration decreased by 9%. According to this model, rotavirus
vaccination was identified as a protective factor against dehydration. Those children who
have been vaccinated against rotavirus infection had 78% less odds to be severely/moderately
dehydrated compared with those who were not. High birth order of the child was also
significantly associated with the outcome and was found to be risk factor for severe/moderate
dehydration. With each increase of the number of older siblings, the child had 2.2 times
higher odds of being severely/moderately dehydrated. Family’s higher SES score was
identified as a protective factor and each unit increase in this score decreased the child’s odds
of developing severe/moderate dehydration by 30%. Also, living in Yerevan was
independently associated with lower odds of developing severe/moderate dehydration.
Compared with children who live in marzes, children living in Yerevan had 73% lower odds
of being severely/moderately dehydrated. Children who had repeating vomiting during the
disease had 5.1 times higher risk of developing severe/moderate dehydration. The model

achieved very good fit statistics (Table 3).
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4. DISCUSSION

The study identified several risk factors associated with the risk of severe/moderate
dehydration among under five years old children hospitalized with acute diarrhea in Armenia.
The results were consistent with the findings from other countries. Mothers’/caregivers” KAP
score was identified as protective factor against severe/moderate dehydration in the studies
conducted in the low income countries, such as Kingston of Jamaica'®, Ghambia?®, India?°,
Northern Vietnam®, while one study conducted in Canada identified that mothers have
better knowledge about ORS and its usage was much higher there than in the low-income
countries but, still, there were problems with positive thinking about antimicrobial drugs and
lack of knowledge on danger signs for seeking professional care.®> Almost in all studies in
different countries 2,4 child’s higher age was identified as protective factor (with different
degrees) for severe/moderate dehydration (with different OR) as in our study. Different
studies had different cut points for identifying the age for children most risky for developing
dehydration (2 months, 3 months, 6 months and 9months!? 13- 14), The difference in the OR in
different studies might be due to differences in the age cut points as well as might be due to
adjustments by different factors. Being female as a protective factor for severe/moderate
dehydration is supported by similar studies conducted in Brazil and Indonesia!>*® but is not
consistent with the findings from India®2. Our study found a strong association between
mothers’ rating of child’s general health status before the diarrhea and the severity of the
dehydration in a child, which is consistent with the reports indicating that child’s worse pre-
morbid status (e.g. existence of chronic conditions in a child) is a risk factor for
dehydration®?.

In the current study, the association between lack of breastfeeding and the risk of
severe/moderate dehydration lost its significance after controlling for other potential risk

factors. However, shorter duration of exclusive breastfeeding and cessation of breastfeeding
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during diarrhea are well-established risk factors for dehydration***%2, This study did not
identify significant associations for these variables in the multivariate analysis, which might
be because of small number of cases in the sample.

The literature suggests that lower weight-for-age percentile is a risk factor for
severe/moderate dehydration'?32, Due to lack of data on the height and weight of children
prior to diarrhea in our sample, the weight-for-age percentiles were not calculated, but our
study found an association between child’s prior-diarrhea weight and the severity of the
dehydration among those for whom this variable was available.

One of the interesting findings of the study was statistically significant protective effect of the
rotavirus vaccination (first vaccination is done in 6 weeks in Armenia and at 3 months
revaccination) against severe/moderate dehydration. Here we could make parallels with the
study in Indonesia, where almost half of the hospitalized children with severe/moderate
dehydration were diagnosed with rotavirus infection®® and with a study from India®® showing
high rate of severe dehydration among rotavirus infected children .

High birth order was found as a risk factor for developing moderate/severe dehydration in
our study and this finding is supported by the literature as well®. Even the OR (2 times
greater risk) found for this association was similar to that in the study conducted in Brazil'*
The family’s SES score was found as protective factor for severe/moderate dehydration and
this is consistent with other studies, where low income is described as risk factor for severe/
moderate dehydration and is related to many other risk factors for dehydration, such as
undernutrition, poor household conditions and low food security®**1", In our study, having
repeating vomiting during the diarrhea disease also was found as a strong risk factor for

severe/moderate dehydration, which is also supported by the literature.3>°,
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4.1 Study limitations

One of the limitations of this study is that the targeted sample size was not achieved for cases
because of feasibility issues. Instead of equal 92 participants in each group, the actual number
of cases was 62 and the number of controls was 125. Although it was previously planned to
determine dehydration severity after the interviews with mothers for avoiding interviewer
bias, this was not achieved at all, because the main part of the cases were placed in the
reanimation department, which gave a hint for the student investigator about their
case/control status. Also, due to lack of time, the student investigator couldn’t collect data on
pathogens that caused the disease, as it was planned previously, in order to identify the most
dangerous ones that increase the likelihood for under-five children to develop
severe/moderate dehydration. There is also the possibility of instrument bias as the durations
of breastfeeding and exclusive breastfeeding were underestimated: for those who were
currently breastfed, the current age of a child was taken as an estimate for the duration of
breastfeeding. Finally, reporting bias could be present in this study because the study
variables were self-reported by mothers, including the duration of exclusive breastfeeding,
and some other variables, which could be one of the reasons for not finding some associations
that were expected based on the literature.

4.2 Strengths of the study

Firstly, a valid and reliable guide was used for identification of dehydration severity among
children and each participant was assessed with the same criteria and same person, which
eliminated inter-observer bias and increased intra-observer reliability. Secondly, cases and
controls were taken from the same hospital.

Though the intended sample size for the cases was not achieved, still the case:control ratio
was 1:2, which increased the study power and allowed the study to find many important risk

factors of child dehydration.

20



5. CONCLUSIONS/RECOMMENDATIONS
The study identified several risk and protective factors for severe/moderate dehydration.
Among protective factors were: rotavirus vaccination, mother's higher KAP score on correct
diarrhea home management, child's good general health rated by mothers, living in Yerevan
compared with other regions, child's higher age, child’s higher weight before the disease and
higher SES score. Also, the student investigator identified some risk factors such as high birth
order, repeating vomiting and female gender. The study confirmed the importance of socio-
economic factors, indicating that improving the living standards in the country might
dramatically change the rates of severe/moderate dehydration among young children. Also,
this study indicates the importance of increasing mother's knowledge, attitudes and practices
on diarrhea home management through public education interventions or improved
counseling in Primary Health Care facilities. Another important recommendation derived
from the study findings is increasing the coverage of young children with rotavirus
vaccination to decrease the rates of dehydration among them. Mother's awareness about
diarrhea danger signs of (especially on repeating vomiting) should also be increased. Future
research is needed to understand the reasons of mother’s low knowledge on diarrhea home
management and the barriers for right practices of diarrhea home management. Also further
studies are needed to better understand the real relationship between breastfeeding and

severe/moderate dehydration.
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TABLES

Table 1.a. Descriptive statistics: general characteristics of under-five children

hospitalized in Nork Infectious Hospital with acute diarrhea by their dehydration

status: severe/moderate (cases ) versus no/mild (controls), Armenia, 2015

Characteristic N ((52?5628) C(:r?:;;(;l)s p — value Total
Child’s gender, % (n) 187
Male 62.9 (39) 52.8 (66) 56.2%
Female 37.1(23) 47.2 (59) <0.191 43.8%
Child age (months), mean (SD) 187 14.8 (14.6) 24.4 (15.4) <0.001 21.2 (15.8)
Child weight before
diarrhea (gkg),mean (SD) 106 8.5 (3.6) 11.6 (3.1) <0.001 10.7 (3.5)
Child’s height (cm), mean (SD) 52 60.8 (7.8) 74.6 (12.4) <0.001 69.8 (12.8)
Child birth weight (kg),
mean (SD) ght (ko) 186 2.9 (0.56) 3.1 (537.6) <0.001  3.0(0.58)
Concomitant diseases % (n) 187
Diabetes 0.0 (0) 0.8 (1) 0.5%
Genetic diseases 1.6 (1) 0.0 (0) 0.5%
Other diseases 3.23(2) 4 (5) 3.7%
No disease 95.2 (59) 95.2 (119) 0.898 95.2%
Rotavirus vaccination % (n) 187
Yes 35.5 (22) 62.4 (78) 53.5%
No 40.3 (25) 16.8 (21) 24.6%
Don’t know 20.8 (15) 20.8 (26) <0.001 21.9%
Mother’s rating of child’s health 187
(before the disease % (n)
Very good 9.7 (6) 22.6 (28) 18.3%
Good 29.0 (18) 49.2 (61) 42.5%
Fair 58.1 (36) 25.8 (33) 36.6%
Poor 1.6 (1) 2.4 (3) 2.1%
Very poor 1.6 (1) 0.0 (0) <0.001 0.5%
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Table 1.b. Descriptive statistics: current diarrhea history and symptoms of under-five

children hospitalized in Nork Infectious Hospital with acute diarrhea by their

dehydration status: severe/moderate (cases) versus no/mild (controls), Armenia, 2015

Characteristic N ((n:iséezs) C(:r?:n;rztgl)s vglae Total
The number of days past after beginning
of the disease, mean (SD) 187 4.8 (4.0) 4.2 (3.1) 0.245 4.4 (3.4)
# of watery stools within last 24 hours, % 187
(n)
0 3.2(29) 0.0 (0) 15.5%
1-2 times a day 27.4 (17) 48 (60) 41.2%
3-4 times a day 11.3(7) 16 (20) 14.4%
More 56.4 (35) 34.4 (43) 41.7%
Don’t know 1.6 (1) 1.6 (2) 0.017 1.6%
Repeating vomiting of child, % (n) 187 77.4 (48) 22.6 (14) 0.002 61.5%
# of days when child had repeated
Vomiti%’g, mean (SD) P 187 21(22) 11(16) <0001  1.4(19)
Blood in the stool of the child, % (n) 187
Yes 16.1 (10) 21.6 (27) 19.8%
No 83.9 (52) 78.4 (98) 0.378 80.2%
# of days when child had blood in the
stool, mean (SD) 37 0.2 (0.5) 0.4 (0.9) 0.087 0.3(0.8)
Child’s unwillingness to drink, % (n) 187
Yes 74.2 (46) 22.8 (28) 39.6% (74)
No 25.8 (16) 77.6 (97) <0.001 60.4% (113)
# of days when child was unwilling to
drink, mean (SD) 187 2.6 (3.0) 0.5(1.3) <0.001 1.2 (2.3)
Child had respiratory complains, % (n) 187
Yes 50.0 (31) 38.4 (48) 42.3% (79)
No 50.0 (31) 61.6 (77) 0.131  57.7% (108)
Child had abdomen pain, % (n) 187
Yes 64.5 (40) 59.2 (74) 60.1%
No 35.5 (22) 40.8 (51) 0.483 39.0%
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Table 1.c. Descriptive statistics: mother’s diarrhea home management attitude and practice of under-five children hospitalized in Nork

Infectious Hospital with acute diarrhea by their dehydration status: severe/moderate (cases) versus no/mild (controls), Armenia, 2015

Cases

Controls

Characteristic N (n=62) (n=125) p — value Total
Mother heard about Rehydron, % (n) 187
Yes 17.7 (11) 62.4 (78) 47.6% (89)
No 82.3 (51) 37.6 (47) <0.001 52.4 (98)
Mother heard about Rehydron from, % (n) 89
Physician/med. Staff 63.6 1(7) 87.2 (68) 84.3% (75)
Other sources 36.4 (4) 12.8 (10) 0.067* 15.7%
Mother’s knowledge score, mean (SD)? 187 4.3 (1.7) 5.5 (1.6) <0.001 5.1(1.7)
(Pa)tient received advice or treatment for the diarrhea prior to admission, % 187
n
Yes 74.2 (46) 76.0 (95) 75.4% (141)
No 25.8 (16) 24.0 (30) 0.787 24.6% (46)
Person/institution where from the care was sought prior to admission, % (n) 187
Hospital 1.6 (1) 1.6 (2) 1.6% (3)
Health center or clinic 24.2 (15) 10.4 (13) 14.9% (28)
Private physician 1.6 (1) 5.6 (7) 4.3% (8)
Pediatrician 40.3 (25) 56.0 (70) 50.8% (95)

1. Fisher’s Exact

2. This score was constructed from 10 question related to mother’s knowledge
Min=0

Max=10

3. This score was constructed from 4 variables

Min=0

Max=4
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Cases

Controls

Characteristic N (n=62) (n=125) p — value Total
Pharmacy 3.2(2) 0.0 (0) 1.1% (2)
Nurse 1.6 (1) 0.0 (0) 0.5% (1)
None 27.4 (17) 26.4 (33) 0.021 26.7% (50)
The day of diarrhea when the first advice was sought, mean (SD) 187 2.4 (1.8) 2.1(14) 0.255 2.2 (1.6)
Practice score 3, mean (SD) 187 0.8 (0.7) 1.2 (0.9) 0.004 1.1 (0.8)
Gave antibiotics, % (n) 187
Yes 24.2 (15) 19.2 (24) 20.9 (39)
No 75.8 (47) 80.8 (101) 0.429 79.1 (148)
Gave antimotility drugs, % (n) 187
Yes 4.8 (3) 1.6 (2) 2.7 (5)
No 95.2 (59) 98.4 (123) 0.196 97.3 (182)
The quantity of water given to a child during diarrhea, % (n) 187
More than usual 17.7 (11) 38.4 (48) 31.5%
No fluids/less than usual/the same amount/don’t know 82.2 (51) 61.6 (77) 0.004 68.5% (128)
The amount of food given to a child during diarrhea, % (n) 187
More than usual 1.6 (1) 4.0 (5) 3.2% (6)
No food/less than usual/the same amount/don’t know 98.4 (61) 96.0 (120) 0.383 96.8% (181)
KAP score % (n) 187 5.1(2.0) 6.7 (1.9) <0.001 6.2(2.05)
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Table 1.d. Descriptive statistics: nutrition of under-five children hospitalized in Nork Infectious Hospital with acute diarrhea by their

dehydration status: severe/moderate (cases) versus no/mild (controls), Armenia, 2015

Characteristic N (Cn:i%ezs) ((:r?giggl)s p — value Total

Breastfeeding duration?, mean (SD)(months) 187 5.0(5.4) 8.4 (6.4) <0.001 7.3 (6.3)
Child ever breastfed, % (n) 187

Yes 79.0 (49) 88.8 (111) 0.074 85.6% (160)
NO 20.97 (13) 11.2 (14) ' 14.4% (27)
Current breastfeeding, % (n) 187

Yes 29.0 (18) 20.8 (26) 0.212 23.5% (44)
No 70.9 (44) 79.2 (99) ' 76.5% (143)
Continued breastfeeding during diarrhea, % (n) 57

Yes 70.8 (17) 78.8 (26) 0.491 24.6 (14)
No 29.2 (45) 21.2 (99) ' 75.4 (43)
Duration of exclusive breastfeeding(months) ,mean (SD) 183 2.1(2.1) 3.1(2.4) 0.004 2.7 (2.4)
Before 6 months child’s nutrition, % (n) 187

Breast milk 38.7 (24) 63.2 (79) 55.1% (103)
Infant formula 17.7 (11) 28.0 (35) <0.001 24.6% (46)
Non adapted substitutes 43.6 (27) 8.8 (10) 20.3% (38)
Average amount of meals per day before diarrhea, mean (SD) 187 5.9 (2.7) 4.5 (1.7) <0.001 4.9 (2.2)
Average amount of meals per day during diarrhea, mean (SD) 187 2.5 (2.5) 2.3 (2.5) 0.597 2.4 (2.5)

2 For those children who were currently breastfed, the child’s age at the time of the interview was taken as breastfeeding duration.
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Table 1.e. Descriptive statistics: socio-demographic data of under-five children

hospitalized in Nork Infectious Hospital with acute diarrhea by their dehydration

status: severe/moderate (cases) versus no/mild (controls), Armenia, 2015

Cases

Controls

p_

Characteristic N (n=62) (n=125) value Total
Child’s living region, % 187
Yerevan 37.1 71.2 59.9%
Aragatsotn 8.1 2.4 4.3%
Avrarat 6.5 4.8 5.4%
Armavir 4.8 1,60 2.7%
Gegharkunik 12.9 7.2 0.004 9.1%
Kotayk 24.2 8.8 ' 13.9%
Lori 1.6 0.8 1.1%
Syunik 1.6 24 2.1%
Tavush 1.6 0 0.5%
Vayots Dzor 1.6 0.8 1.1%
City 46.8 84 71.7%
Village 187 53.2 16 <0.001 28.3%
Mother’s age(years), mean (SD) 186 26.9 (4.3) 27.1 (4.3) 0.775 27.1 (4.3)
Level of education, % (n) 187
Incomplete secondary 1.6 (1) 1.6 (2) 1.6 (3)
School (10 years) 64.5 (40) 39.2 (49) 47.6 (89)
Professional/technical 4.8 (3) 13.6 (17) 0.018 10.7 (20)
Institute/ University 29.0 (18) 44.0 (55) 39.0 (73)
Post-graduate 0.0 (0) 1.6 (2) 1.1(2)
Current working status, % (n) 187
Employed 14.5 (9) 23.2 (29) 0.165 79.7 (149)
Unemployed 85.5 (53) 76.8 (96) ' 20.3 (38)
Marital status, % (n) 187
Single 0.0 (0) 8.0 (10) 5.4 (10)
Married 91.9 (57) 91.2 (114) 0.008 91.4 (177)
Widowed 1.6 (1) 0.0 (0) ' 0.5(1)
Divorced/Separated 6.5 (4) 0.8 (1) 2.7 (5)
Father of child lived with him/her, % (n) 187
Yes 67.7 (42) 81.6 (102) 0.034 77.0 (144)
No 32.3 (20) 18.4 (23) ' 23.0 (43)
# of months father left, mean (SD) 38 8.7 (6.2) 6.1 (4.4) 0.131 7.1(5.3)
SES?® score, mean (SD) 167 54 (1.4) 6.2 (1.3) <0.001 5.9 (1.4)
# of people living in the family, mean (SD) 187 6.1(2.1) 5.0(.7) <0.001 5.4 (1.9)
# of siblings in the family, mean (SD) 187 1.95 (0.7) 1.7 (0.7) 0.054 1.8 (0.7)
Child’s birth order, mean(SD) 187 1.9 (0.7) 0.6 (0.7) 0.008 1.7 (0.7)
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Table 1.f. Descriptive statistics: correct answers to questions related to attitude and knowledge on correct diarrhea home management
of mothers of under-five children hospitalized in Nork Infectious Hospital with acute diarrhea by their dehydration status:

severe/moderate (cases) versus no/mild (controls), Armenia, 2015

Characteristic N Cases Controls _value Total
(n=62) (n=125) P

Rehydron could prevent dehydration, % 187 38.7 60.8 0.004 53.5%
Sweetened drinks could make diarrhea worse , % 187 30.6 54.4 0.002 46.5%
Salted waters or soups are helpful for diarrhea home therapy, % 187 32.3 41.6 0.216 38.5%
You should give water to a child with diarrhea in smaller amounts 187 79.2 793 0.979 291%
than usual, %
T_he breast fed children should be breastfed less frequently during 187 56.5 86.4 <0.001 76.5%
diarrhea, %
If the child is on formula feeding, you should give it to child in usual 187 306 208 0.138 24 1%
amount during diarrhea, %
Children with diarrhea should eat less than usually, % 187 17.7 28.0 0.125 24.6%
What is Rehydron for, % 187 11.3 27.2 0.013 21.93%
A child with diarrhea shouI(_j be taken to a hospital if his/her 187 95 1 928 0.535 93.6%
symptoms do not get better in 3 days, %
Signs of danger of diarrhea, % 187 41.9 60.8 0.015 54.6%
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Table 2. Simple logistic regression analysis
Unadjusted associations between dehydration degree of children and child’s general
characteristics, current diarrhea history and symptoms, diarrhea home practices,

child’s nutritional variables among children under five years old in Armenia

Table 2.a. Child’s general characteristics

Variable Crude OR ClI (95%) P-value
Child’s female gender 0.7 (0.35; 1.23) 0.191
Child’s age 0.95 (0.93;0.97) <0.001
Child weight before diarrhea 0.99 (0.99; 0.99) <0.001
Child’s height 0.8 (0.76; 0.93) <0.001
Child’s birth weight 0.99 (0.99; 0.99) <0.001
Received Rotavirus vaccination 0.3 (0.18; 0.62) <0.001
Mother’s rating of child’s health (before the disease (%)) 2.3 (1.50; 3.60) <0.001

Table 2.b. Current diarrhea history and symptoms

Variable Crude OR CI (95%) P-value
Repeating vomiting 2.9 (1.48; 5.92) 0.002
# of days past after beginning of the disease 1.1 (0.96; 1.14) 0.250
# of watery stools within last 24 hours 0.5 (0.25; 0.91) 0.025
# of days when child had repeated vomiting 1.3 (1.10; 1.57) 0.002
Child was unwilling to drink 9.9 (4.9; 20.20) <0.001
# of days when child was unwilling to drink 1.8 (1.42; 2.32) <0.001
Child had respiratory complains 1.6 (0.86; 2.96) 0.132
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Table 2.c. Diarrhea home practices

Variable CrudeOR CI (95%)  P-value

Mother heard about Rehydron 0.1 (0.06; 0.27)  <0.001
Mother’s knowledge score 0.6 (0.53;0.79)  <0.001
Mother heard about Rehydron from a Physician/med. Staff 0.3 (0.06; 1.03) 0.057
The care was received from physician/hospital 0.8 (0.38; 1.46) 0.403
Practice score (0-4) 0.6 (0.38; 0.83) 0.004
Gave antimotility drugs 3.1 (0.51;19.22) 0.218
(I\gl/oo)re than usual amount of water was given to a child during diarrhea 0.3 (0.16; 0.72) 0.005
KAP score 0.6 (0.54; 0.78) <0.001

Table 2.d. Child’s nutrition

Variable Crude OR Cl (95%) P-value
Child was ever breastfed 0.5 (0.20; 1.08) 0.078
Currently breastfed 1.6 (0.78; 3.13) 0.213
Exclusive breastfeeding duration 0.8 (0.71; 0.94) 0.006
Before 6 months breast milk was replaced with infant formula 013 (0.05; 0.34) <0.001
Child’s living region Yerevan vs. other regions 0.23 (0.12;0.45) <0.001
Level of education (Institute/ University/postgraduate) 0.5 (0.25; 0.94) 0.031
Current working status (Employed) 0.6 (0.25; 1.28) 0.168
Father of child lived with him/her 0.5 (0.23; 0.95) 0.036
#of months father left 1.1 (0.96; 1.26) 0.141
SES score 0.6 (0.49;081) <0.001
# of people living in the family, mean (SD) 1.3 (1.11;1.56) <0.001
# of children mother has, mean (SD) 1.5 (0.98; 2.31) 0.057
Higher birth order, mean (SD) 1.7 (1.14; 2.70) 0.010

36



Table 2.e. Mothers right answers on diarrhea home management

Variable Crude OR Cl (95%) P-value
Rehydron could prevent dehydration 0.4 (0.22;0.76)  0.005
Sweetened drinks could make diarrhea worse 0.4 (0.19;0.70)  0.003
Salted waters or soups are helpful for diarrhea home therapy 0.7 (0.35;1.27) 0.218
l\J(S(ijl;“should give water to a child with diarrhea in smaller amounts than 0.9 (0.47:2.09)  0.979
;Irir;(irl;)]gzast fed children should be breastfed less frequently during 0.2 (0.09:0.41)  <0.001
If the child is on_formula feeding, you should give it to child in usual 16 (0.84:335)  0.140
amount during diarrhea
Children with diarrhea should eat less than usually 0.5 (0.25;1.18) 0.128
What is Rehydron for 0.3 (0.14;0.82) 0.016
A child with dlar_rhea should be taken to a hospital if his/her symptoms 15 (0.25:087) 0538
do not get better in 3 days
Signs of danger of diarrhea 0.5 (0.25; 086) 0.016
Table 3. Determinants of severe/moderate dehydration among under-five children in
Armenia hospitalized with acute diarrhea (final model, n=166)

Characteristics Adg)u;ted 95% CI P value
Total KAP score of diarrhea home management 0.68 (0.53; 0.87) 0.003
Child’s age 0.94 (0.90; 0.97) <0.001
Child’s Gender (male) 0.34 (0.13; 0.90) 0.031
Mother’s rating of child’s health (before the disease) good/very good 0.23 (0.09; 0.62) 0.004
Child’s weight before diarrhea (kg) 0.91 (0.83; 1.00) 0.053
Rotavirus vaccination+ 0.29 (0.08; 0.61) 0.003
Higher birth order 2.21 (1.10; 4.42) 0.025
SES score>=average 0.70 (0.49; 1.01) 0.059
Yerevan vs. other regions 0.27 (0.10; 0.72) 0.009
Repeating vomiting during diarrhea 5.10 (1.84; 14.08) 0.002

Model’s fit statistics:

Hosmer & Lemeshow goodness of fit

test, p=0.418

Area under the ROC curve=0.905
Pseudo R2=0.458
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Appendix

Appendix 1. Dehydration assessment tool

Mild /No dehydration signs Severe/moderate dehydration signs
Normal Moderately/severely decreased tissue turgor®
Increased respiratory rate *or deep, acidotic breathing
Increased thirst Signs of shock (tachycardia, irritable or reduced

conscious level®, hypotension)

No other clinical signs Delayed CRT >2 sec or Mottled skin
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Appendix 2. Assent forms (Armenian, English versions)

Assent form for Children Ages under five years old (English version).
Hi. My name is Anna. If you allow me | will touch your belly now and your finger. You will
not feel pain at all. Your mom/dad will be with us the whole time. Can you show me your

belly?

Ppuqtl hwdwdwjinipjut A dhtsh 5 mwupbju GpEuwttph hwdwp
(Armenian version)

Punl, bu Ultw BU: Gph nhd sku, tu hhdw jiuyubd pn thonphlht b Ypnubd pn
tnnitigp: dnt pghwtpuybu guy sku qqui: Uwyphyn/hwyphyn Ynnpn ihth: &

hhdw thnphly gnyg 11mu1°u:
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Appendix 3. Oral consent form (English version)
Consent form for mothers or main caregivers of children under five years

Hello, my name is Anna Mkhoyan. | am a physician and a graduate student at School
of Public Health at the American University of Armenia. My master thesis is dedicated to the
investigation of risk factors of severe/moderate dehydration as a result of acute diarrhea
among children under five years old. As your child have diarrhea, | would like you to answer
to several questions. You will be one of approximately 200 mothers who will participate in
this study. Your participation in this study is voluntary. There is no penalty if you refuse to
participate in this study. Your participation will involve in depth interview with the duration
of 15 minutes. You can skip any questions you don’t want to answer or even stop the
interview. Your participation in the study poses no risk for you or for your child. The
information received from you is important for the study. If you don’t mind I will also collect
information from your child’s medical record regarding to the cause of your child’s disease
and assess his dehydration degree by pinching skin of belly and putting pressure to his/her
fingernails. There is no direct benefit from the participation in this study, but your
participation will help to understand risk factors of severe/mild dehydration among children
with acute diarrhea and may reduce severe/mild dehydration rates in future. Whether or not
you decide to participate will not affect Whether or not you decide to participate will not
affect future treatment of your child. The information provided by you and the data obtained
from the medical records are fully confidential and will be used only for the study. Your
name and your child’s name will not appear on the questionnaire. Only the general findings
will be presented in the report. If you have any questions regarding this study you can contact
the Principal Investigator Dr. Anahit Demirchian by following phone number (374 60) 61 25
61. If you feel you have not been treated fairly o n think you have been hurt by joining the
study you should contact Dr. Kristina Akopyan, the Human Subject Protection Administrator
of the American University of Armenia (37460) 61 25 61. Do you agree to participate? Thank
you. If yes, shall we continue? Where would you like to do the interview, in this room or |
can suggest separate room for interview?
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Appendix 4. Oral consent form (Armenian version)

Ghunwhbnwgnuuljut Ephljuih hwtdtwdnnny
Ppuqtl hwdwdwjunipjut At wyt dwyptph jud hhdtwlwt puwdwljuiutkph
hwdwp

Pupl 2kq, hd wunittp Uttw Lk Gu pdhol Bl b Zujwmuwnwth wdbkphljut
huwdwjuwpwith Zwtipuwjhtt wennowwywhnipjut puduh ntuwunn: MU phuynduwght
wojuwnnwiph opowtwjubpnid hwpgnidubp Bl wugiugunid, nph tywwunwlu k
wupgk] thnpnidnipinit niukgnn dhtsh 5 mupbjut tpEuwttph Unn opugpuut
phuljh gnpénuubpp: Lwth np Ep puhlp thopnismpnit nith, Yjuugpkh, np
wuwunwupwiubkp dh pwbh hwpgtph: 2tp whku bu 200 GpEluwtbph dwypkp
dwutiulglnt b wyu hwpgdwn: Qbp dwubwlgnipniup judwynp k, wyuhtipt dnip
Jwpnn Ep npnok) dwutwlgl), ph ny: Gph hwdwdwjudbp dwutwlgl), dkq Joqukp
hwuljwtwy, pt tpEluwtbph Unwn husnt E wnwowtinid opwuqpynid thnpjnidnipjui
dudwbwl: Uppyhuny gnip QEp dwubwlgnipjudp Joqutp niphy btpkluwtbph:
Qtquthg Juywhwueyh punudtup 15 pnyk dwdwbwly: Gu hwpgbpp Yuppud nu
Jhuugpbd, np htippny yuwunwupiwubkp: Fnip Jupny bp syunwupiwl] guujugus
hwupgh jud guuljugwsé wuwhh punhwwnbk] hwpguqpnygp: bp dwubiwljgnipiniut wyu
hwpgdwup nplk ninnuh ogninn Jud nplik Junwtg sh ukpjuyugtnid ny QEp b ns b
Qbtp pwhyh hwdwp: Uwubwlgnipjut npnonudp sh wqnh 2Ep Epkjouygh pniddwit
Jpu: 2bp mpudunpus nyjutkph vk Qbp wtiniup, 2Ep Epkjuwgh winiup jud nplk
wy) i), npp Jupnn b bq puguhwynky, sh upbine: hpgnud pnynp dwyphljukph
npudwunpus ndjuiubpp wdthnthybne tup b wkpuygytnt &b pughwupugdus
Auny: Bpk wyju hwpgdwb dwuhtt hwpgkp niubkuwp, Jupnn tp qutql) nhduyndwht
wpnuwnwiphu ntjuupht’ Utuwhhwn Thdhpgjuihl, htwnljuy
htEnwinuwhwdwpny’ (374 60) 61 25 62: Gpk Jupsénid tp, np hwupgdwt pupwugpnid
Qtq Jud Qtp puhjht juy std Jhpwpkpdty Jud nplt YEpy bq wmthwbquinnipni
E wquwndwnyk), jupny Ep quuquhwupt] Zujuunwih wdbkphljjut hwdwjuwpuh
Ephluyh hwbdtwdngmlh pupunniqup Lphunhiim Zwlnppubht’ (374 60) 61 25 61
htnwinuwhwdwpny:

Gpt nhd skp tu hhjwunnipjut hwpnigsh Jepwpkpju) ndjuyubp jykpgubd twub
Qtp puhih hhwunnipjut yuwndnipinitihg, htiyyku twb wyu hwpguqpniyghg
htwnn Junnighd opuqpduts wmunh&wup puhlhh dnwn’ phplwlh huydtnyg
npm{ul]‘uh dwolht b uhqdthq tEnniugh dSwypp:

IJIulpn n kup uljuby: ﬂpmh n Yguwulwbwp, np whglugubup hwupgnidp: Gu fupnn &
wnwownlt] hd wpwtidhtt woppwnwukiyulp: Gph guwljwinud tp, funpnn Eup
twlt junuk) QEp Wujuwwnnid:
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Appendix 5. Questionnaire (English version)

Patient's ID Start of the interview

Date of the interview day/month/year

hour minute

Child’s general health status

1) When was your child born?

(Day/Month/Year)

2) Sex of the child

1.
2.

Male
Female

3) What was the weight of the child (kg) before this diarrhea
episode?

999. Don’t know

4) What is the current height of the child (cm)?

999. Don’t know

5) What was the child’s birth weight (kg/g)?

999. Don’t know

6) Does your child have any of these diseases?

1.
2.
3.
4.

Diabetes

Mediterranean fever

Genetic disease

Other disease

5.No

7) How would you rate the general health of your child before
this diarrhea episode?

1.
. Good
. Fair

Very good

Poor

. Very poor

8) Has your child been vaccinated against rotavirus infection?

WN R O WN

Yes
No

. Don’t know

Current diarrhea history/symptoms

9) How many days have passed since the beginning of this
disease?
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10) On the average, how many watery stools did he /she have
within 24 hours?

1.1-2 times a day
2. 3-4 times a day
3. More

4. Don’t know
11) Have the child had repeated vomiting? 1. Yes

2. No

3. Don’t know
11.1) How many days
12) Was the child unwilling to eat? 1. Yes

2. No

3. Don’t know
12.1) How many days
13) Was the child unwilling to drink? 1. Yes

2. No

3. Don’t know
13.1) How many days
14) Have you noticed blood in the child’s stool? 1. Yes

2. No

3. Don’t know
14.1) How many days
15) Has the child difficulties with breathing or any other 1. Yes
respiratory complain during this diarrhea? 2 No

3. Don’t know
16) Where there any other symptoms? (pain in abdomen, rash, | 1. Yes
jaundice) 2 No

3. Don’t know

16.1) What symptom?
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Maternal knowledge about diarrhea home management

Please, tell whether you think each of the following statements is true or false

1) Rehydron can prevent dehydration in a child with diarrhea. | 1. True

2. False

3. Don’t know
2) Sweetened drinks could make diarrhea worse (including 1. True
sweetened tea, sweetened fruit juices). 5 Ealse

3. Don’t know
3) Salted waters or soups are not helpful for diarrhea home 1. True
therapy. 2. False

3. Don’t know
4) You should give water to a child with diarrhea in smaller 1. True
amounts than usual. 5 Ealse

3. Don’t know
5) The breast fed children should be breastfed less frequently | 1. True
during diarrhea. 2 False

3. Don’t know
6) If the child is on formula feeding, you should give it to 1. True
child in usual amount during diarrhea. 5 Ealse

3. Don’t know
7) Children with diarrhea should eat less than usually. 1. True

2. False

3. Don’t know
8) Zinc supplements can relieve severity of diarrhea. 1. True

2. False

3. Don’t know
9) A child with diarrhea should be taken to a hospital if 1. True
his/her symptoms do not get better in 3 days. 5 False

3. Don’t know
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10) Please, list what danger signs of diarrhea in a child 1. Bloody stool
indicate the need to take the child to a hospital. (Check all) 2. Severe vomiting
3. Eating poorly
4. Drinking poorly
5. Being sleepy
6. Other
7. Don’t know
Practices of diarrhea home management
17) Have you heard about Rehydron? 1. Yes
2. No(Goto Q 31)
18) What is it for?
18.1) Where from you heard about it?
19) Did you receive advice or treatment for the diarrhea from | 1. Yes
any person/ institution before admission? 2. No(Go to Q. 34)

20) Where or from whom did you receive care?

© © N o Ul A W N P

. Hospital
. Health center or clinic
. Private physician
. Family doctor

Nurse

. Pharmacy

. Traditional healer
. Relative

. Friend

10. Other
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21) How many days after the diarrhea began did you first seek
advice or treatment?

. The same day

. After 1 day

. After 2 days

. After 3 days

. After more than 3 days

. Don't remember

22) Did you give her/him a fluid made from a special packet
called “Rehydron” at home to prevent dehydration?

Yes
No

. Don’t know

23) Did you give other fluids at home for the same purpose?

1. Yes
1.1 Specify
2. No

3. Don’t know

24) What else did you give the child at home to treat the
diarrhea?

1. Antibiotic
1.1 Specify

2. Anti-motility medicine
2.1 Specify

3. Homemade/herbal medicine
3.1 Specify
4.Zinc supplements
5. Other (specify)

25) During this diarrhea, how much fluid did you give your
child to drink?

. No fluids

. Much less than usual

. About the same amount
. More than usual

. Don’t know

26) During this diarrhea, how much food did you give your
child to eat?

. No food

. Much less than usual

. About the same amount
. More than usual

. Don’t know

wm B~ W DN PO WDN PP
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Child’s nutrition

27) Did you ever breastfeed your child? Has the child ever 1. Yes
2

been breast feed* 2. No (Goto Q. 44)
3. Don’t know

28) How long did you breastfeed your child (months)?

29) Do you still breastfeed him/her? 1. Yes

(Ask if the child is under 2 years) 2. No (Go to Q 44)

30) If yes, did you continue breast feeding during this 1. Yes

diarrhea?
2. No

31) For how long (in months) did you give your child only

breast milk — allowing no water, no other liquids or foods?

32) If never/less than six months, what kind of food did you 1. Infant formula

i i ilk?
give your child to replace breast milk? 2. Animal milk (specify
)

3. Yogurt
4. Narine
5. Other milk
(specify

6. Other food

(specify
33) In average, how many times did you feed your child per
day when he/she was healthy (count all meals/feedings)?
34) In average, how many times did you feed your child per
day during this diarrhea?
Socio-demographic data
35) From what Marz you are? 1. Yerevan
2. Aragatsotn
3. Ararat
4. Armavir
5. Gegharkunik
6. Kotayk
7. Lori
8. Shirak
9. Syunik
10. Tavush

11. Vayots Dzor

35.1) Your residency City or Village?
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36) Please tell me your (mother’s) date of birth.

(day/month/year)

37) What is your completed educational level?

1. Incomplete secondary (less
than 10 years)
2. School (10 years)

3.Professional technical (10-13)
4.Institute/ University
5.Post-graduate

38) Are you currently employed?

. Employed

. Unemployed
. Student

. Housewife

. Other

39) What is your current marital status?

. Single

. Married

. Widowed
. Divorced

40) Is the father of the child living with you?

. Yes (Go to Q8)
No

N R 0w N R Os®WN R

41) If no, how long he doesn’t live with you?

42) On average, what are your household expenditures per
month?

. Less than 50.000 drams

. From 50,001 - 100,000 drams

. From 100,001 - 200,000 drams
. From 200,001 - 300,000 drams
. Above 300,000 drams

43) How would you rate your family’s general standard of
living?

. Substantially below average
. Little below average

. Average

. Little above average

. Substantially above average

o A WODN PO WDN P

44) How many people live in your family, including you?

45) How many children do you have?

46) How many older siblings does the child have?

End of the interview

Hour minute
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Patient's ID

Dehydration degree assessment tool

Objective examination
1) CRT (Central Capillary Refill Time in

seconds)

2) Respiratory rate (breaths per minute)

3) Tissue turgor

1.not decreased (immediately skin retracts)
2.slow retract<2 sec

3.very slow>2sec

4) Signs of shock (tachycardia, hypotension,

irritable or reduced conscious level)

1. Yes

2. No

Laboratory finding (pathogen)
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Appendix 6. Questionnaire (Armenian version)

ID___ Zupguqpnijgh uljhqp (dud pnuk)
Zupguqpnygh wduwphy . op/wdhw/wnwph
Bpkluwgh punhwinip wennowljwt Jhdwlyp
1) Bptjowgh sty wdhu wduvwphdp: | - op/wdhu/tnwph
2) Eptjuwyh ubinp: 1. Upwuljut
2. bqujut
3) Nppw 't bp kpkjuwygh pupp bl wyu -
thnpnismpjut ujhqpp (4q): 999. 2ghwnkul
4) Nppw 't k bpkuugh hwuwlyp (ud) :
999. 2ghwntd
5) b’y puony £ sty 2bp bpkuwi(yqe/q): _ __ _lya/q
999. 2ghwntd
6) tp puhlp niith” wyu hhjuinnipiikphg nplit | 1. Yhwpbn
Utyp: 2. Mwuppbpuljuwt hhquwiunmpmniu
3.@Lutkwnhl hhywunnipniu

4. Uj; hhJuwunnipjnit.

5.1

7) busyk u §quwhwinkhp kpkjuugh pighwing
wnnnonipjniup Uhsh wyu Ytpoht (nidp:

1. Cwuwn quy
2.Luy

3. Pujupup
4. Jwuwn

5. Cuun Jun

8) Unnwugh | t wpmynp Qbp tpkjuwi pninwyhpniuh
nbd yuwnydwuwnnud:

1. Ujn
2.1y
3. 2ghntd
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Cupwghl hhywunnipjut ywwndnipnit /wpinwtthpubp

9) Lwtth” op k whgh) wyu hhwinmpjui ulqphg :

1.1-2 wmbqud

10)dbpoht 24 dundnid pubth” whquud knisky) 2bp
tpthuwte 2. 3-4 muqud

3. Udkih o

4. 2ghwntd
11) Uju thnppnismpyut pipugpnid kpkpuwi mikghk | | 1. Upn
E YpYuynn thupunidubp: 2.0y

3. 2ghntd
11.1) Lwih’ op:
12) Uju thnpnidnipjui Ehpulgopmd Epkjuwgh Unwin 1. Un
wunpdwlh Ynpniun tjungk | k: 2. Ny

3. 2ghuntd
12.1) Lwth’ op:
13) Uju LIIIIIDI]_IILZSDLIa]mh pupwgpnid tpkhuwt 1. Upn
hpwdwnpyt | E hinniy judtynig: 2. Ny

3. 2ghnbd
13.1) Lwih’ op:
14) Uju thnpnidnipjui [ihpulgpnui Epkpouygh 1. Upn
Ynuipnid tpplk tjuwnt | Gp wpnite 2. Ny

3. 2ghwntd
14.1) Lwuh’ op:
15) Uju q:ananan]mh pupwgpnid Epkjuwgh Unwn 1. Upn
tjuwnyt | E ndupugws suswnnipinit jud 2. Ny
ouswljutt hmdwlwipgh htin juwyws wy qubqun: | 3. Oghtnku
16) Uju thnpnidnipjut pupugpnid nplik wy 1. Upn
whinwithy tunyk EEpkjuugh dnn (gun] 2. Ny
npnuyinud, gui, gtnundly): 3. 2qhwnku

16.1) "ty wuinwlihy
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Uwjphlutph ghnbjhpubpp mbwght yuwydwuubpnid phupbwgh pniddwt JEpwpbpyug
vinph, tobp’ 2kp Yupshpny wyu winnudukpp &h’own b, ph ujuwy:

1) [rkhhnypntup Jupnn E jubjuwpgl b opuqpnudp | 1. Lhon |k
thnpniénipjudp hhywn tpEjuwttph Unwn: 2. Uhuy k&

3. 2ghwnbd
2) Pwngp puwbjhpubpp Jupnn o Juunwugub) nsh | 1. &hon |
pupwgpp (wyn pynud pungp plyp b upquiht 2. Utuwy |
hynipbipp): 3. 2ghwnku
3) Un wupniuwlnn htnnijubpp ud ophly 1. &hon k£
wynipbbpp ogunuljup skt (nish nbuyhtt pniddwin 2. Upuy &
hundwp: 3. 2ghntu
4) Lniény hhywtn Epkjawghtt onip whwp kg 1. &hpown L
wykih phs pwbwlnipjudp’ put unynpupwp: 2. Upuy k

3. 2ghnkd
5) Upépny Yhpwlnyny nidny hhyuy tpkuwt 1. &hon k£
whwp Eunwbw Ypsdph fupp wdbih quljwuu 2. Upuuy k&
hwdwhiwlwunt pyudp: 3. 2ghwnkd
6) Gpt tpkluwt utynud £ wphtunnwljut jupnd, 1. &hpwn L
nSh dudwtwl wkwnp £ wyn jupp niw) undnpuub | 2, U k
putiwlnipjudp: 3. 2ghwntu
7) Lnidny hhwn tpkfluwttpp wytih phs wkwp £ 1. &hon k£
ninkl, pul unynpwpup: 2. Uhuuy £

3. 2ghwntd
8) 8huyh hwybtnidubpp upnn b phpliugut] nish | 1. &hon L
plpugpp: 2. Uluuy £

3. 2ghwntd
9) Lnwény hhJwiin Epkijuwghtt whwp E wnbknuthnjuly 1. &hon k£
hhywunuing, kpt 3 opnid whuwnwuthpubph 2. Upuuy £
[u]ugnud sh Wfjunnnud: 3. 2qhwnku
10) vunptd” pupytp (nish Junwugh wpwubpp 1. Upnitunwun nis
tpthuugh Unw, npnup Jiuynid Eu Epkfuwghe 2. vhuwn thupunidubp
hhjwunuing nknuithnjubint withpwdbownnipjui 3. Qun nunkyp
Uwwupt 4. Jun judkip
(Lokp pnnpp) 5. Luljnunnipini

6. Uy

7. 2ghntd

Swi wuwydwutbpnid thnpnidnipjutt yupdwt hdnnipnitutpp

17) bpplik juk'] kp nkhhypnth dwuhi:
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2.0
(whgnid 2 .19)

18) Npuntinh’g kip juby nkhhypnuh dwuhi:

18.1) blagh” hudwp & wyi:

19) Lwjupwtt hhquunwung punnidtp kptijuwgh

thnpniénipjut Ykpwpbkpyu) junphpnh jud pniddwt

hwiwp huk’] bp nplk dupnne fud
hwuwnwwnnipjut:

1. Un
2.0
(whgnid 2 34)

20) Npuntn Juid U bp nhuby:

1. Zhjwunwing

2. Bdojuljut JEunpnt jud
Yihuhlu

3. Umutiwynp pdoljh

4. Uutljupniydh jud punnwuklju

pd2yp
5. Pnidppny

6. Thnuunnil
7. Zphup

8. Pupkluuh
9. Culjipny
10. Uy

21) Onpnismpjuil uljgphg pwith” op wig bp

wnweht whqud nhutk) ogunipyjut jud pniddwt:

. Lnyt onpp

. ULl op wlg

.2 op whg

.3 op wlg

. 3-hg wykjh optip wtg
. Qtd hhond

22) Uju thopnidnipjut pipugpnid opuqplidut

Juthupgbjdut btywwnwlny nwtp Epkjowy
k] kp nkhhypnih (nisnyp :

ht

Ujn
1y
. 2ghwntd

W N R~RONU A WN
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23) Uju thnpnwdnipjut pupugpnid unyh
yunulny wyk’] bp Qbp tpkjeugh nplk wy
htnnyy:

1. Un

1.1 Uwupwdwuukp’ hus
htnnuy

2.1y

3. 2ghntd

24) Uju thnpnwdnipjub pupwugpnid niphp bohz tp
wnyt kpkjuwght “ (nsh poniddwt btyywnwlyny:

1. Uunhphnwnhly
1.1

Uwbpuwdwutikp
2. Unhubph owpdnitwlnipniup
]uqliginn nhnnpup

2.1
Uwtpudwutbtp
3. Stuyyhtu
yuwnpuwundwl/pniuwljut
ntnnpuyp

3.1 Uwtipudwuikp
4.3huljh hwuybnudutp
5.Uj (dwbipwdwutibkp)

25) dnpnsnipjui dwdwiwly n ppui htngnily kp
wnyk kpkjuwght:

1. 9td wdby

2. U4tjh phs, pwl tnwjhu bU
unynpwpwp

3. Aptipt tnyu puwbwlnipjudp, hus
wnwhu b unynpupwp

4. Udkh owwn, pwth unynpupwip

5. 9ghwntd

26) dnpynisnipjui pipugpnid nppw i utniy kp
wnyt] tpkhuwghte

1. 9td wmby

2. Udtih phs, putt unynpupwp
3. Gpbpt tnyb putwlnipjudp
4. Udth owun, pwth unynpupuip
5. 2ghwntd
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Gplluugh utinignidp

27) Qbp tpkuughtt Yepuypk' bp Ypspnd: 1. Ujn
2. Oy (wmbgnid 2. 32)
3. 2ghntd

28) N ppwil dwlwbwy bp kpkuught Yepulply

Ypdpny (whubbp):

29) Min YEpwlpnt U Ep Epkjuwght Ypspny: 1. Ujpn

(Gupghly bk Epkfuwi ihnpp 2 nupkiwihg 2. 0y (wmbgnid 2. 32)

30) Bpk wyn, wuw wpynp swpniiwlk ] bp 1. Un

Ypulpty bp bpkjuught Ypopnd wyu 2.0y

thnpniénipjut pipwugpnid:

31) Nppw t dundwiwly kp (wihutikpni) 2tp

Epbuuyht §Epulpl] pugunuugtu Ypsph jupny
stnuny ns onip, ny nplik wy) hinnil) jud utnibn:

(Epk 6 wuhu b wijlyh, wignid 2.33)

32) Bpt Uhtsh 6 mduwljut hmuwlp Epkuwt

unwgh) by utnity’ pugh Ypsph fuphg jud gpu
thnpowpkl, www h by mkuwlh uiniuy L unnwgky:

(Uolip pnjnp dhon wunnwupiublibpn)

1. Yuplwjuiwninipy
(uphbutnnwljut Yup)
2. Ghunutnt jup (Uwipudwutbkp
)

3. Uwdniu

4. Luphuk

5. Uy Yup

(Uwpwdwutitkp )
6. Uj] utintuy

(Uubpudwulikp )

33) Uhghtimud opuiljuts putih” wquudl thp
JEpwlpnud QEp Epkjuwghtt wnnne dwdwtiwly

(hwpybp pninp uinwpwdhutbpp/YEpupnidubpp):

34) Uhghtimud pumh” wiquud thp Yhpuljpnid
tpkjuwght thnopndnipjut dwdwbwl:
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Unghw) — nlidngpudhly nfjuubkp

35) N’ Uwpqhg bp: 1. Bplwtihg

2. Upwquoéninihg
3.Upwpuwwnhg

4. Unpdwyhphg

5. @tnuppniuhphg
6. Unwnuyjphg

7. Lnnnig

8. Chpulhg
9. Uniuhphg

10. Smyniohg
11. 9uyng Qnnhg

35.1) 2tp phwlu]uypp gn'in &, pb punup:

36) Uuwgtp, uunpbd, 2bp (Wuyphyh) stunyut wdhu (op/wdhu/wnnwph)

wduwphyp:
37) Qtp Yppnipiniup: 1. @Lph dhptwlwpg (10 mupmg
phy)

2. typng (10 mmwnh)

3. Muntdtwpw/inkuuthnid (10-
13 tnwph)

4. Pupdpwgniju

. Zkuinhuynduyht

Ul

38) Ukpljuynidu wpuunnt u bp: . Un, wpuwwnnid bu
.1y skd wphuwnnid

. Muwtnn b

. Stuyghtt nbintunihh GU

JUn

U WO N =

39) Udniubugus’ s bip: . QuuUniutiugud

. Udntubimgud

- Uspp
. PudutiJuws/wdniutiunisjud

s W N

40) Qtp Epkpuwgh huyphlp Qbq htn k wynnuu: . Uin (wbgnid 2.42)

2.0
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41) Nppw’ bt dwdwbwl (wdhu) , hbts kpkjeugh huypp

Qtq htn sh wuypnud :

42) Uninuynpuybu nppw’tn b Juqunid bp 1. dhtish 50.000 npud

punwhph wduwlwt Swiubpp dhohtnud: 2. 50,001 - 100,000 npu
3. 100,001 - 200,000 npud
4. 200,001 - 300,000 npwu
5. 300,000 npudhg wytih

43) P’uswylu Yqhwhwinkhp 2bp plunwithph 1. Uhgohtihg qqujh guép

ynipwljwt Jh&wyp: 2.Uhohtthg Uh thnpp gusp

3. Uhoht
4. Uhghuhg uh thnpp puipdp
5. Uhghthg qquih pupdp

44) Luth” hngh kb phwlpynid 2bkp nwbp:

45) Lutih” kpkjuw nibbp:

46) Luuh” hpkihg Ubs pnyp Jud bypuyp mbp
Epbkhuwie

Zupguiqnnijgh wjwpun (dwud : pnuk)
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ID

Opklwnhy quunid
1) Uknnpntwlub duquinpuigdui

dudwbimy

2) Cuswnnipjul hwdwpwlwinipmniu

(UEY pnybtinud )
3) Uw2yh nnipgnpp Lujuqusd sk (dwplih widhguuybu
ninnni)
2. tuinunus dwolh ninnnud’<2
Jujpljul
3.Cun nununus’ >2 Jupljjub
4) Tnljh bpwubp (nwpuhjupnhu, 1. Upn
hhynnkughw, gpgoyusd jud 2.0y

wnpgbjuyusd ghnnulgnipiniin)

Lwpnpuwwnnp hbwnwgnunipyjut wndyujubp ( hwpnighs)
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