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Abstract

Introduction: Afghanistan is a war-affected, mountainous and low-income country;
where 17% of the population comprised of under-five children. Excluding the neonatal
period; acute diarrhea accounted the first leading cause of death in under-five children.
Nationwide diarrhea prevalence in under-five children ranged from 18-38%. The objective of
this study was to assess; socio-economic and environmental factors as well as to review
current policies and strategies regarding acute diarrheal diseases in under-five children in
Afghanistan, moreover to provide recommendations for policymakers and researchers.

Methodology: It was a literature review; literature searched through various search
engines like Google Scholar and PubMed from Afghanistan and low-and-middle-income
countries. Analyzed by adapted Conceptual Framework "“visualizing the inter-relationship
between potential risk factors, the sanitation intervention and diarrhea prevalence 2008".

Results: This Study found; poor household economy, improper sanitation, improper
hygiene practices, poor access to clean drinking water, mothers’ low level of education and
unemployment, children’s poor nutrition, improper garbage collection, and disposal were the
most important factors for diarrhea in under-five children in Afghanistan. Rural Afghanistan,
poor people, and Kuchi populations were most affected.

Discussion: Despite having proper policies and strategies, there were gaps in
implementation; especially in environmental health strategies. I recommend the following:
advocacy for girls’ education and employment, revision of environmental health policy and
waste management strategies, researches to investigate cultural factors as well as
‘houseflies around the house’ and their association with under-five diarrhea in Afghanistan.

Keywords: Diarrhea, under-five children, risk factors, policies, Afghanistan

Word count: 12685



Introduction

I Dr. Jawaid Waak a medical doctor from Afghanistan, after graduation from Kabul Medical
University in 2008; enrolled as a paediatric resident at Ataturk National children Hospital-
Kabul; after successful completion; became a general paediatric specialist in 2012. Joined;
Nangarhar Medical Faculty as a lecturer and a medical officer at University Teaching Hospital
at the department of paediatrics, in the year 2013.

As from my own work experience; diarrhea was still one of the main morbidities in under-
five children in the country with lots of mortalities in rural and remote areas, which were
attributable to lack of qualified health workers and inadequate medicines especially in war-
affected insecure districts. Though diarrhea was a preventable disease and despite the
existing public and private health facilities, preventive programs, basic package of health
services (BPHS) and essential package of hospital services (EPHS) programs; diarrhea was
one of the main causes of malnutrition and the resultant complications. During my practice,
I realized that we should work more on preventive side for any preventable diseases
including diarrhea to have a major impact than to treat every single individual.

Globally; estimated 1.7 billion diarrhea cases occurred in children in 2010; with
approximately 700,000 children deaths every year; moreover 98% of the deaths occurred in
low-and-middle-income countries (1). The diarrheal mortality rate in under-five children was
70.6 deaths/ 100,000 populations in 2016 and the highest rates were in sub- Saharan Africa
and South Asia (2).

In Afghanistan; diarrhea was the fourth leading cause of deaths in under-five children (14%
of all under-five deaths) (3, 4). According to a survey in 2015; Diarrhea prevalence in
under-five children was 29% but in children aged 12-23 months this was 38% (5). Not only
deaths but diarrhea could cause varieties of morbidities and complications, low productivity
and financial burden on the households (as mentioned in problem statement). Thus,
diarrhea was still a major public health problem in Afghanistan, which needs proper
attention and possible alternative solutions to reduce under-five morbidities and mortalities.

Besides the motivation and enthusiasm that I have to the child health, my years-long
professional experience in paediatric clinical medicine can be an added advantage of the
subject matter. Therefore with knowledge, experience, and current need; I selected this
thesis topic for partial fulfilment of MPH degree at KIT.

The dissertation comprises of five chapters; Chapter 1-Background Information of
Afghanistan, Chapter 2-Problem statement, research objectives, justification of the research
and methodology, Chapter 3- Socio-economical, environmental and nutritional factors, 4-
Policies, Strategies, and WASH interventions, chapter 5-Discussion, conclusion, and
recommendations.



Chapter One

Background Information on Afghanistan

1.1- Geography

Afghanistan is one of the land-locked countries; which is located at the south-west corner
of Central Asia with 650,000 kilometre square area, surrounded by Uzbekistan, Tajikistan
and Turkmenistan on the north; on the west by Iran; on the east and south by Pakistan
and at the extreme north-east by the People’s Republic of China. It has 34 provinces
which are subdivided into 387 districts and the capital is Kabul city (see annex 1) (6, 7,
8). Almost 98.8% people are Muslims; Pashto and Dari are the formal languages (7).
Approximately 80 percent of the land is occupied by mountains and deserts; the forests
constitute only 2% area of the country (9). The climate varies from arid to semi-arid with
cold winter and dry and hot summer. The lowest temperatures are in the northeast
mountainous areas up to -15C° and the southern parts have the highest temperature up to
49C°. Two third of the country land is mountainous which divided the country by different
geographic regions such as Northern- plains, Central highlands, South-western plateau
and eastern highland slopes (6, 7).

1.2- Demography

The total population of Afghanistan till 2018 was 31.6 million (16.1 million males and 15.5
million females), Almost 5.4 million of the population (17.1%) comprised of under-five
children (8); but according to World Bank data from 2018 total population of the country
was approximately 37.17 million (10). Almost 71.5% of the population lived in rural areas
and 23.7% lived in urban areas; 4.8% were Kuchi population (nomads) (8). According to
a survey in 2015; the majority of the population were young; under the age of 15 years
(47%) and only 3% of the population were 65 years old or above (5). The annual average
population growth rate from 2010 to 2015 was 3.2% (11). Total fertility rate (TFR) was
5.1 children per woman and general fertility rate/year was 159 live births/1000 women in
reproductive age in 2018 (4). The average size of a household in the urban and rural
areas was 7.35 members in 2018 (4).

1.3- Education

According to a survey in 2015; only 31% of females (almost half of the males) aged 6
years and older have ever attended school; only 10% of males and 4% of females have
completed secondary school or gone beyond (5). Similarly, in 2018 almost 70% of women
and less than 50% of men never attended school (4). Net school attendance ratio (NAR)
in primary school was 69% for boys and 50% for girls aged 7-12 years (5). The adult
literacy rate was 49.4% in males and 19.9% in females in 2016 (12).



1.4- Political Environment

Afghanistan remained a zone where the territorial interests of Britain and Russia clashed;
it has become a zone of recurrent armed and political conflicts in the nineteenth century
as well as the growing American interests in this region (6). The failure of Afghan regime
to incorporate disputed northwest- frontier and Baluchistan districts of Pakistan into its
own territory, was the other factor that Pakistan and western had interests in; and caused
the prolongation of war for more than four decades up to present (6, 13, 14).

In the 1990s; after the victory by the Jihadists (religious warriors); civil war started
between different groups, resulted in the destruction of government and political
structures. In 1996 another religious group in the name of Taliban came into power and
ruled till 2001, which later on collapsed by American direct invasion; subsequently,
International Security Assistance Forces took the power and established a new interim
government and then a republic government; a newer constitution was endorsed, for the
first time parliament members and the president elected through elections (13, 14, 15).

The current unity government which led by President Mohammad Ashraf Ghani and Chief
Executive Officer Dr. Abdullah Abdulla was established in 2014, through general elections
and signed the bilateral security agreement with the United States which could help
increase international assistance to the country. Still, Taliban and different insurgents
groups were active in the country that threatened the government, as well as political
clashes between the politicians ultimately led to instability, corruption, unemployment,
poverty, and dependency on foreign aids (14, 15, 16).

1.5- Economy

Afghanistan is one of the low-income countries (LICs), almost 54.5% population lived
below the national poverty line in 2016 and gross domestic product (GDP) per capita was
747 United States Dollars (USD) and total health expenditure (THE) per capita was
70.9USD (10, 17). Afghanistan ranked low as169; in the human development index(18).
Though economy of the country expanded on an average rate more than 5% from 2011-
2015 but the annual GDP growth rate acutely dropped from 14% in 2012 to 1.3% in 2014
and 1.9% in 2015; the reduction in foreign aids and 0% foreign investment because of
insecurity, disrupted governance and conflicts were the possible reasons and the condition
will deteriorate more if the political instability remains the same or get worse (16).

1.6 - Health system in Afghanistan and key stakeholders

The lead institution responsible for the health of the entire population is the ministry of
public health (MOPH). Some other ministries and agencies also directly or indirectly
involved in the implementation of health-related activities too. Non Governmental
Organizations (NGOs), development partners, professional associations, regulatory bodies,
and private sector facilities and institutions are also key stakeholders in the health sector
(16).



After the collapse of Taliban regime in 2001; lack of health infrastructures, lack of human
resources for health, low availability of the health service delivery and lack of proper
health policies were the main challenges which caused worse health indicators in the
country (19, 16). The MOPH developed and implemented; two important strategies as
BPHS and EPHS in 2002 and 2005 respectively; based on a contract by NGOs. Nearly
2300 health facilities were the core of PBHS and EPHS along with some provincial
hospitals in the country which mentioned in table-1(16, 20).

Table 1: Types of health facilities in Afghanistan (16).

Service Facility Type Number
15
Regional and national hospital G
Provincial hospital 28
District hospital 80
Special hospital 29
Comprehensive health center 405
Basic health center 834
Sub-health center 579
Mobile health team 147
Health post 15,175

NHS 2016-2020

Along with the above-mentioned facilities; a large number of private sector facilities were
operating which caused high out of pocket (OOP) health expenditure of 74% by the people
(16). The MOPH is the state institution; strengthens the governance of the health sector

and institutional development (16).

Remarkable progress in improving the health status of the people has been made since
2001 by strong support from the development partners and donors as the result of
improvement in access, quality, and coverage of health services. Life expectancy at birth
increased from 42 years in 2002 to 64 years in 2012; Accessibility to basic health services
(preventive and curative) within one-hour walk distance increased from 9% in 2002 to
57% in 2012 (16). Infant mortality ratio (IMR) in 2005 has declined from 66 to 45 per
1000 live births in 2015. From 2010 to 2015; under-five mortality decreased from
87/1000 to 55/1000 live births and maternal mortality ratio (MMR) from 1600/100,000 to
396/100,000 live births (16).

1.7- National Health Policies, Strategies and Development Partners

National Health policy 2015- 2020reform was to change the culture and functioning of the
MOPH and health structures to reduce preventable morbidities and mortalities and to
achieve a sustainable and better impact on the health of the population for achieving the
Sustainable Development Goals (SDGs).

To achieve these objectives; domestic resource allocation to health sector should be
increased; accessibility, equity, partnerships, sustainability and quality of health services
should be strengthened through the framework of good governance, cost-effective public
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health, institutional development, effective human resources development, and inter-
sectoral collaboration. So, this policy required; the broad national health strategy 2016-
2020 to focus more on the last five policy items. Developing partners for delivering BPHS
and EPHS services were; United States Agency for International Development (USAID),
European Union (EU) and World Bank (16, 20, 21).

After the comprehensive assessment and review of the previous health strategy 2011-
2015 some shortcomings and challenges identified; based on the findings, the National
Health Strategy 2016-2020 developed. This strategy had clear and specific results,
outputs and associated targets as well as Specific implementation plan, Annual Action Plan
with clear implementation mechanism layout; moreover it had joined mid-term, end-term
and annual reviews along with the monitoring and evaluation (M&E) framework for
national impact and output level results. Monitoring was going to be done on a monthly,
quarterly, semi-annually and yearly basis (16).

1.8- Structure of Health Care Service Delivery
The overall structure of the health care system in Afghanistan is similar to other systems
in low-and-middle-income countries (LMICs) and is as follows (see Figure-1):

1.8.1- Health Post (HP): This is the most peripheral level of contact with the
patient at the community level. Community health workers (CHWSs) as non- professional
health service providers were the first point of contact from their homes. Staffed by one
female and one male CHW assigned for 1000-1500 people (20).

1.8.2- Health Sub-centre (HSC): Mostly established in difficult geographical
locations. Each HSC is staffed by a male nurse and a community midwife and covers
3000- 7000 population in its catchment area (20).

1.8.3- Basic Health Center (BHC): A small facility that provided comparatively
more complex outpatient services, and supervised HSCs and HPs; included routine
immunization, integrated management of childhood illness (IMCI) including diarrhea.
Each one was staffed by one community midwife, a nurse, and two vaccinators and
covered 15000- 30000 population (20).

1.8.4- Comprehensive Health Center (CHC): Limited capacity for the
inpatient services. Staffed by nurses, midwives, vaccinators, a male and a female
medical doctor pharmacy and laboratory technician. Could handle some complicated
cases of childhood illnesses and could perform minor and essential surgeries and
covered 30,000- 60,000 populations (20).

1.8.5- District Hospital (DH): was a bridge between BPHS and EPHS;
functioned as a referral hospital too and provided broader medical care. Beside other
staff; they included obstetrician, paediatrician, anaesthesiologist, surgeons and could
handle more complicated cases. Covered 100,000- 300,000 population in its catchment
area (20).



1.8.6- Provincial Hospital (PH) & Regional Hospital (RH): They were
referral hospitals and had specialists and provided more sophisticated medical care. RHs
were more professional in in-patient services and emergency-care (20)

1.8.7- National or Specialized Hospital: They were also referral hospitals
and mostly located in the Capital and besides medical care, they trained specialists too
(20).

CHWSs were involved in diagnhosis and treatment of diarrhea from their homes as well as
they provided micronutrient supplementation too. A limited number of medicines allowed
for them and they did recognize the danger signs and refer the needy (20).

Basic maternal and newborn health (MNH) services; as Anti Natal Care (ANC), delivery
care, neonatal care as well as diarrheal diseases care done by different levels of BPHS
(HSCs, BHC, CHCs and DHs) by health professionals like doctors, nurses, and midwives
(20).

Beside services mentioned above; DHs, PHs, and RHs were referral hospitals and
involved in specialized care for childhood illnesses and complications (20).

Figure 1: The Links between various health facilities in Afghanistan (20).

BEPHS ‘ Hospital Sector

* Where there is no distict hospital, the provindal hospital prowides services to fill this mie.

BPHS HP = heaslth post Hospitals DH = district hosphial
EHC = basic health center PH = provincial hospital
CHC = comprehensive haalth center RH = regional hospiial

Source: MoPH (2006 )



Chapter Two

Problem Statement, Justification, Objectives and
Methodology

2.1- Problem statement

Worldwide; 1.7 billion estimated diarrheal cases occurred in children in 2010, more than
700,000 children deaths were because of diarrheal diseases annually; of which 98%
occurred in LMICs, diarrhea accounted for 11% of under-five deaths and was the leading
cause of DALYs (disability-adjusted life years) among all age groups in 2015 (1, 22, 23). In
2016 diarrheal mortality rate in under-five children was 70.6 deaths/100,000 population, as
well as diarrhea, accounted the fifth leading cause of death in this age group. Though the
number of diarrheal deaths decreased by 56.5% from 2000 to 2016 in this age category but
still was a big problem in LMICs (2). The passage of three or more loose stools or frequent
loose stools than normal per day for an individual which last less than 14 days is called
acute diarrhea (24).

Afghanistan was also one of the LMICs; where diarrheal diseases and its consequences
significantly affected the population health; especially in under-five children. To be
compared to the world; diarrhea was also the fourth leading cause of death in this age
category (diarrhea accounted for 14% of under-five deaths) (3, 4); but excluding the
neonatal period (first month of life) the first leading cause of death in this age category
(25.1% of all deaths) (4). According to a survey in 2015, Diarrhea prevalence in under-five
children was 29% (another survey in 2018 showed; prevalence was 18% but the sample
size was lower) and in children aged 12-23 months prevalence was 38% (4,5); moreover
according to a report; diarrheal incidence was 6.2% in 2016 (25).

Southern and western zones of the country had comparatively higher cases of diarrhea than
the north and east zones in 2015 (19). According to a study from sentinel sites in
Afghanistan; from 2007 up to 2015; acute watery diarrhea, related deaths decreased from
4.6% to 1.7% as well as because of acute bloody diarrhea from 1% to 0.1% (19).

According to World Health Organization (WHO) in 2001; outbreaks of specific type of acute
diarrhea (Cholera) were reported from the north, northeast, south and southeast zones of
Afghanistan; approximately 5000 people of different ages were infected and led to 114
deaths (26); furthermore four new outbreaks also reported from the country in 2016 (25).

Diarrhea could cause dehydration and death (24). Furthermore; mental, developmental,
growth, psychological, economic, nutritional and immunological (decreased vaccine efficacy)
consequences were associated with diarrheal diseases; which affect the overall health status
of the child, family and the country (1). Studies revealed that diarrhea could cause
malnutrition and malnutrition could cause susceptibility of devastating infections and
recurrent diarrhea (a vicious cycle) (27). It is worth mention that, recurrent diarrheal
episodes could lead to direct medical, direct non-medical, indirect and opportunity costs;



which further made households susceptible to substantial economic burden, poor nutrition,
malnutrition and its consequences (28, 29).

Studies have shown that many types of viruses, bacteria, and parasites were the causative
agents and the most incidences of moderate to severe diarrhea caused by rotavirus,
cryptosporidium, shigella and enterotoxigenic E.coli (1). The main routes of transmissions
for diarrheagenic agents were contaminated water and foods (fecal-oral transmission); such
as transmission by flies, ingestion of contaminated water or foods and person to person
contact because of poor hygiene (1, 24). Elyan D. et al identified that rotavirus was the
common cause of under-five diarrhea in Afghanistan in 2014 (72.2% of all diarrhea caused
by rotavirus) (30).

Seasonal variations documented in diarrheal incidence as 5% in winter which increased to
18% in summer; the hot climate was also a contributing factor in south and west regions
(19). Though; diarrhea existed throughout the year but most cases occurred in summer and
early autumn (31). Malnutrition, immune deficiency, younger age, mothers low level of
education, contaminated environment by the causative agents, unavailability to improved or
clean water, family size, unavailability of proper sanitation facilities and shared toilets,
poverty, poor hygienic practices, contamination of foods by flies and starting up
complementary feeding were some risk factors which contributed to diarrheal diseases;
especially in under-five children (4,5,24).

Studies have shown that WASH (Water, Sanitation and Hygiene) programs as availability of
improved water supply, good hygienic care and hand washing with soap and a proper
system of sanitation could prevent all diarrheal episodes by 95% (1, 32). Another study
showed that these measures could reduce diarrheal mortality by an average of 65%; as well
as could increase school attendance, performance, productivity, and overall wellbeing and
reduced health expenditure and costs (29). A study predicted that 40% deaths because of
rotavirus could be prevented if all 43 Asian countries had introduced its relevant vaccine
(33).

Figure 2: The yearly trends of acute diarrhea in Afghanistan from 2009- 2015 (31).
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2.2- Justification of the Research

As mentioned in the problem statement; acute-diarrhea in under-five children; was still a
major public health problem in Afghanistan too.

Up to present; no any specific research was done on the topic in Afghanistan, and despite
implementation of BPHS, EPHS and preventive programs for more than one and half decade
and availability of private sector institutions; diarrhea incidence, prevalence, and mortality
remained higher; even incidence increased from 2009 to 2016 (figure-2) (31).

To achieve the SDG#3; Target 3.2 “to end preventable deaths of newborns and under-five
children by 2030”; there was strong need to have in-depth knowledge about socio-
economical and environmental determinants of diarrhea in Afghanistan.

Moreover; to review the current preventive policies, strategies and interventions; regarding
diarrheal diseases in Afghanistan to find the gaps. And to propose new context-specific
recommendations for policymakers and relevant stakeholders to contribute to contain and
tackle the problem, that will lead to a decrease in diarrheal morbidities and related
consequences; ultimately to improve the overall health of the children and the population
for better performance and productivity in their life cycle.

2.3- General Objective

To assess socio-economical and environmental factors contributing to the occurrence of
diarrheal diseases in under-five children and to review the current diarrhea-related policies
and strategies in Afghanistan to provide recommendations for policymakers and
stakeholders regarding controlling diarrheal diseases in the country.

2.4- Specific Objectives

Specific objective-1: To assess socio-economical and environmental factors
contributing to diarrheal diseases in under-five children in
Afghanistan.

Specific Objective-2: To assess the role of feeding, breast feeding and nutritional
status of the child in occurrence of diarrheal diseases in under-
five children in Afghanistan.

Specific Objective-3: To review the current policies and strategies regarding
controlling diarrheal diseases in under-five children in
Afghanistan; including WASH interventions.

Specific Objective-4: To provide context specific recommendations for policy makers
and relevant stakeholders, regarding controlling of diarrheal
diseases in under-five children in Afghanistan.



2.5- Methodology:

2.5.1- Study Design

This study was a literature review, conducted based on published articles and gray
literature. Search engines such as; PubMed and Google Scholar were used to find the
relevant published articles and some articles accessed through Vrije University (VU) E-
library; while gray literature (reports, papers from conferences and policy documents)
were accessed through Google and various institutions websites (MOPH, WHO, World
Bank, Central Statistic Organization (CSO), Ghazanfar Medical Journals (GMJs), USAID,
UNICEF and KIT...). Based on the research question and study topics, relevant articles
searched, reviewed and then the findings summarized and reported.

2.5.2- Search Strategy and Key Words

Keywords have been used to search the relevant articles through various sources
indicated above.

Multiple and dual combinations of the key words were used which connected with each
other by ‘AND’ or ‘OR’ or *NOT' for obtaining desired articles; such as “Afghanistan” AND
geography, “Afghanistan” AND demography, “political environment” AND Afghanistan,
“risk factors” AND diarrhea OR diarrhoea, “demographic and health survey” AND
Afghanistan, “diarrhea” AND under five OR U5, “Acute diarrhea” AND Afghanistan,
“diarrhea policies” AND Afghanistan, “diarrhea strategies” AND Afghanistan, “Diarrhea”
AND under-5 years, “diarrhea” AND under-5 AND Afghanistan, “Under five diarrhea”
AND low- and- middle income countries, “diarrhea” OR diarrhoea AND WASH, “WASH"
AND Afghanistan, “acute diarrhea” NOT chronic, "diarrhea"[chronic] OR diarrhoea AND
LMIC, “diarrhea” OR diarrhoea AND less than five, “Acute diarrhea” AND worldwide,
"diarrhea" AND under-five AND Pakistan, “diarrhea” AND living condition OR diarrhoea,
“associated factors” AND diarrhea AND Bangladesh, environmental factors* AND
diarrhea OR diarrhoea etc (see annex 2).

2.5.3- Inclusion and Exclusion Criteria

Published articles relevant to research objectives were used in this study from January
2000 to July 2019 (a few articles from earlier than 2000). Only the articles from
Afghanistan and LMICs that contained keywords; either in the title or in the abstract
were included in the study. All of them had to be published in English, Dari or Pashto.
Articles with abstracts- only and case- studies were excluded.

2.5.4- Methodological strengths and limitations

Limited studies found, related to acute diarrhea in under-five children for Afghanistan.
Moreover, articles in local languages could not be found as most of them published in
local medical- magazines; not online. This study was done in limited time frame and was
a quick review and the findings will be helpful to facilitate further researches. No any
article found to show the association between household-flooding and diarrhea in
Afghanistan during rainy seasons, nor Demographic and Health Surveys (DHS)
mentioned anything about it. Key terms and definitions are described in Annex-4.
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2.5.5- Conceptual Framework

A number of conceptual frameworks related to socio-economical and environmental
determinants of diarrhea, social determinants of diarrhea and Wash interventions were
reviewed. Dahlgren & white head social determinant of health rainbow model (1991)
(34), framework of childhood diarrhea by Remidius Kamuhabwa Kakulu in Tanzania
2012 (35),"proximate determinants model” for control of diarrheal diseases (36),
Cultural model of diarrheal illness (37) “Conceptual framework visualizing the inter-
relationship between potential risk factors, the sanitation intervention and diarrhea
prevalence 2008” (38) and adapted model of Wagner and Lanoix 1958 (39), reviewed.

The “Conceptual framework visualizing the inter-relationship between potential risk
factors, the sanitation intervention, and diarrhea prevalence 2008” for impact of
sanitation intervention on social, environmental and behavioural determinants of
childhood diarrhea; found to be the most suitable for this study (38). It included social,
economical and environmental factors which were in line with the objective of this study.
However few modifications were made. Block 5 (intestinal parasitic infections) section
was removed as it was out of the scope of this study. From literatures, it was found that
rotavirus vaccination, water and Hygiene interventions were also very important thus
added to the sanitation intervention section. The generic version of this model is
attached as annex (see annex- 3). The adapted and modified model used in this study
showed in Figure-3.

Figure 3: Adapted Conceptual Framework from “Conceptual framework visualizing the
inter-relationship between potential risk factors, the sanitation intervention and diarrhea
prevalence” (38).
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Chapter 3

Socio-economical, Environmental and Nutritional Factors

This chapter examines the first and second objectives of this study with the help of the
conceptual framework used for this study. Socio-economical and environmental factors, as
well as the role of feeding, breastfeeding and nutritional status, are presented below:

3.1- Socio-economical status
3.1.1- Household specific indicators

3.1.1.1- Number of people per room (crowding)

People who lived in dwellings, that had fewer rooms or more people lived per room had
a higher chance of getting diarrheal diseases than those who had more rooms. A study
from Ethiopia in 2017, showed a positive association between less living rooms for a
family and high diarrheal morbidities in children; those families who had one room
partition for living compared to those who had three or more rooms, were 1.7 times at
increased risk of getting diarrhea (OR= 1.8; 95% CI: 1.10- 2.87) (40). A study in
Yemen in 2018, also demonstrated a strong positive association between large family
size and high prevalence of diarrhea (P < 0.0001; family size > = 5) (41).

According to a nationwide survey in Afghanistan in 2015; only 48% of the families had 3
or more rooms for living and sleeping and 16.4% of the households had only one room
for living and sleeping (5). In 2018; average size of a household in the urban and rural
areas was almost the same as 7.2 to 7.5 members respectively (4). Comparatively
another survey in 2016 revealed that at national level; 3.2 persons lived per room but
this number was much higher in Kuchi population as 5 persons per room. Almost 43.9%
of the population lived in overcrowded housing conditions, comparatively, it was 83.3%
in Kuchi population (12).

3.1.1.2- Economical status of the household

A meta-analysis in India in 2015 showed that; there was a strong association between
low socio-economical status of the household with high risk of diarrhea in children; odds
ratio (OR) = 7.14 (95% CI: 2.19- 23.32) (42). Similarly a study in 2005 in Ghana also
showed that poor children were more vulnerable to diarrheal diseases because of lack of
latrines or shared toilets (43).

Poor socio-economical status could deprive the households, of proper living conditions
and housing, availability of clean drinking water, proper sanitation facilities, hygiene
practices and hands washing with soaps, on-time access to health care services, proper
nutrition, access to transportation, high level of education and better opportunities to
find a job and having sufficient income; as discussed in the next sections; all had
significant association with the occurrence of diarrheal disease, other morbidities and
related mortalities (1,40).
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In Afghanistan approximately 54.5% of the population lived below the national poverty
line in 2016 and GDP per capita was 747 USD and total health expenditure per capita
was 70.9 USD; it is worth mention that because of high OOP expenditure (72% of THE)
and high medical costs; often people preferred to not seek care on-time while needed
that led the diseases to be more complicated, chronic and ultimately may end with death
(10, 17).

3.1.2- Mother’s or child- caretaker’s indicators

3.1.2.1- Occupational status of the mother or child-caretaker

Occupation and employment of the mother or caretaker could affect the socio-
economical status (especially income status) of the family and vice versa.

A study in Brazil in 2018 showed that those families who had high income; the maternal
self-efficacy to prevent childhood diarrhea was high compared to households with low
income (significant association with the income level; P= 0.042) (see annex-4) (44).
Comparable results also came from multivariate analysis of data from another study in
Senegal in 2014; it showed that the risk of diarrhea among under-five children of
mothers with no occupation (housewife) was 1.62 times higher than those who were
employed (OR=1.62; 95% CI: 1.18- 2.23) (45).

According to a nationwide survey in 2015; only 12% of ever-married women aged 15-49
years were employed at the time of the survey and mothers were the main caretakers of
their children (5).

Unemployment also contributed to poor household economy and the resultant poor
health outcomes including diarrhea. As a vicious cycle poor economy caused poor health
and low level of education, thus lower chances of employment and the resultant poor
household economy; which further make the household vulnerable to poor nutrition,
poor living conditions, poor infrastructure, thus high chance of diarrheal diseases (12,
40).

3.1.2.2- Education level of the mother or child-caretaker

Mother’s or caretaker’s education level was also an important factor for diarrhea in
under-five children. A cross-sectional study in under-five children from four zones of
Senegal in 2014; showed that low level or no education of the mothers or caretakers
was significantly associated with high prevalence of diarrhea (diarrhea prevalence in
children of mothers with no education ranged from 38%-58% and of mothers with
secondary or higher education ranged from 15.4%- 25.9%; P< 0.001) (45). Comparable
results came from another study in Ethiopia in 2016; as the likelihood of occurrence of
diarrhea was 2.5 times higher in those children, whom mothers had no formal education
compared to those who had at least secondary education (OR= 2.5, 95% CI: 1.2-5.2)
(46).
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Furthermore a systematic review in India in 2015; also showed a significant association
between mothers low level of education (1-10 years) and increased risk of diarrhea in
under-five children (OR= 1.43, 95% CI: 1.06-1.93)(42).

A survey in Afghanistan in 2015; revealed that diarrhea prevalence was also much lower
in children whose mothers had secondary or higher education level compared to those
with primary education (18% versus 33% respectively) (5). Only 10% of women in
urban areas and 2% women in rural areas had completed secondary school in
Afghanistan as well as education attainment by women in rich households was higher
than the poor (13% versus 1% respectively) (5). According to another survey in 2016;
Literacy rate in adult men and women (15 years and older) was 34.8%, and almost 6
million adult females were illiterate in the country (12). Furthermore; poor socio-
economical status, cultural barriers, and geographical factors were also contributing to
the high illiteracy rate in adult females (5, 12).

3.1.2.3- Marital status of the mother or child-caretaker

Marital status of the mother or caretaker was not found to be a determinant of under-
five diarrhea. A study in Ethiopia in 2018 showed a no-significant association between
marital status and prevalence of diarrhea (p= 0.285, only negative significant
association found (protective) in widows (p=0.01, 95% CI: 0.089-0.762)) (47).
Comparable results came from another study in Senegal in 2014 which support no-
association between under-five diarrhea and marital status (45).

According to a survey in Afghanistan in 2016; almost 35.6% of females were married,
4% widowed and 57.8% never married nor engaged (12).

3.1.2.4- Mother’s age

Mother’s age was also an important risk factor for diarrhea in under-five children. A
study in Yemen in 2010; showed a significant positive association between mother’s age
<18 years (early married mother) and high prevalence of diarrhea in their children
compared to those mothers = 18 years old (AOR=2.09, 95% CI: 1.89-2.51) (48).
Similarly a study in Brazil in 2008 showed that the likelihood of contracting diarrhea was
higher in children of those mothers whose age was less than 18 years compared to
those who were above 18 years (AOR=1.27, 95% CI: 1.04-1.54) (49).

A survey in Afghanistan in 2016 showed that mean age for first marriage in women was
21.6 years and 28.3% girls married before age 18 years in the age category 20-24years
(total married women in this category were 37.9%) (12). Socio-economical status, low
education level, cultural and gender issues could contribute to early marriage especially
for girls (5,12).
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3.2- Neighbourhood infrastructure, Sanitation & Living
conditions (environmental Factors)

3.2.1- Presence of open sewage nearby and sewage coverage of
sentinel areas

Open sewage system was also an important determinant of diarrhea in under-five
children. An analysis of two cohort studies in children 0-36 months; in Brazil in 2008;
showed that the prevalence of diarrhea in the exposed group (open sewage nearby house)
was higher; the prevalence ratio (PR; exposed versus non exposed group) was 1.47 (95%
CI: 1.34-1.60) and an excess diarrhea risk of 10% was attributable to open sewage in the
exposed group; sewage coverage intervention (connection to sewer) of sentinel areas
reduced the attributable risk of diarrhea by 28% and had higher protective effect than
individual household intervention (38).

Comparable results came from community- based survey from Gaza Strip in 2014; which
revealed the prevalence of diarrhea was 22.5% (in last 24 hr) in households with open
sewage system nearby, compared to 16.8% with closed sewage system (50). Similarly
another study in Yemen in 2010; also showed significant positive association between
open sewage system and high prevalence of diarrhea (AOR=1.19, 95% CI: 1.01-1.49)
(48). But another study in Nepal in 2010 showed no-significant association between
unhygienic blocked drainage around the house and increased risk of diarrhea (AOR= 2.03,
95%CI: 0.22-1.11) (51).

In the year 2016 in Afghanistan; only 1.5% of the population at the national level had a
piped sewer system (12).

3.2.2- Paved streets in the neighbourhood

A study in Brazil in 2008 showed weak positive significant association between unpaved
neighbourhood streets and higher prevalence of diarrhea in children compared to paved
ones (PR= 1.14, CI: 1.04-1.24) (38). A systematic review in 2013 from LMICs; showed
no- significant association between paved streets and change in communicable disease
outcomes including diarrhea (Relative Risk (RR) = 0.98, 95%CI: 0.85-1.14) (52).

As 71.5% of the population live in rural areas and they don’t have any paved streets and
along with much improvement since 2001; only a few streets of only major cities paved till
2016 in Afghanistan (8,12,53). Poor socio-economical condition of the country, conflicts,
insecurity and poor governance were the main reason for poor urban and rural
development projects (5,12,53).

3.2.3- Water supply (Origin, Quality, and availability of clean
drinking water)

Quality of water was mostly dependent to the source of water (improved drinking water
sources were of good quality and assumed as clean drinking water, and water from
unimproved sources could only be used in specific settings after treating or filtering them)
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(see annex-4). Availability of improved drinking water and consumption quantity (per
person/day) were also very important determinants of diarrhea. A large number of studies
around the world have shown strong association between unimproved or contaminated
drinking water and increased incidence and prevalence of diarrhea in under-five children.

A study from Ghana in 2005 showed that the source of water, had a significant association
with the incidence of childhood diarrhea; as the incidence was 7% in children of
households with private indoor pipe, 17.1% with shared standpipe among nearby
households, 33.1% who got water from vendor and 37.5% in children of households who
got water from other than mentioned sources (p=0.002, 95% CI ) (43). Comparable
results also came from another study carried out in Cambodia in 2013; which showed that
incidence of diarrhea among children was 33% higher who drunk surface water (95% CI)
compared to those who drunk improved drinking water (54).

A study in Ethiopia in 2014 showed; slightly positive significant association between high
diarrhea prevalence and round trip of 30 minutes walking time or longer distance for
mothers to collect water; adjusted odds ratio (AOR) = 1.65 (95% CI: 1.01-2.68); it meant
that the longer the distance the less amount of water collected, the higher the chance of
contamination while transporting or storing and the higher risk of diarrhea (40). A
systematic review in 2015 from LMICs demonstrated a positive association between less
quantity of water consumption per person per day (litre per capita per day (lpcd)) and
higher diarrheal morbidities. More specifically one study in Nepal showed water
consumption < 20 Ipcd was significantly associated with high diarrhea (OR= 2.53, 95%
CI: 1.10-6.33), moreover studies from 3 African countries showed that incremental
increase of 1 Ipcd of water consumption had protective effect against diarrhea (OR= 0.96,
95% CI: 0.93- 0.98) (55).

Access to only improved drinking water source could reduce diarrhea morbidity by 21% in
under-five children (56). A systematic review in India in 2015 revealed that; use of solar
disinfected drinking water had a protective association with diarrhea; incidence rate ratio
(IRR) of 0.64 (95% CI: 0.48-0.86) (42).

A survey in Afghanistan in 2015 showed; overall 65% of the population had access to an
improved water source (5). According to another survey in 2016, at national level only
36% of the population had access to safely- managed water source (improved drinking
water source located at premises), 75.3% of the urban population, 25.1% of rural
population and 3% of Kuchi population had safely managed water source (see table-2)
(12). Another survey in 2018 showed that 75% of the urban population and 45.9% of the
rural population had water inside their houses (4).
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Table 2: Population by the residence and by drinking- water service (in percentage) in
Afghanistan in the year 2016 (12).

Residence Safely Basic Limited Un- No Total
managed? services services improved service

MNational 36.0 26.6 1.3 221 141 100.0

Urban 5.3 15.6 0.5 4.8 3.7 100.0

Rural 251 30.2 1.3 26.6 16.8 100.0

Kuchi 3.0 28.5 4.3 40.4 23.8 100.0

2 Proxy indicator for drinking water from improved water sources located on premises, not considering water
availabilitv and eventual contamination assessed prior toits use bv household members.

Safely managed: Drinking water from an improved water source that is located on premises. available when needed
and free from fecal and priority chemical contamination

Basic services: Drinking water from an improved source, provided collection time is not more than 30 minutes
fior a round trip. including quening

Limited services: Drinking water from an improved source for which collection time exceeds 30 minutes for a
round trip, including queuning

Unimproved: Drinking water from an unprotected dug well or unprotected spring

No service: Drinking water directly from a river, dam. lake, pond, stream. canal or irrigation canal

ALCS 2016- 2017

3.2.4- Sanitation

As mentioned earlier; transmissions of diarrheagenic agents were mostly by the fecal-oral
route. Only improved sanitation itself could reduce diarrheal morbidities in children aged
3-36 months by 37.5% (56). Hereinafter; availability of improved sanitation facilities (see
annex-4) could be very effective for prevention of diarrheal diseases.

According to a study in children in 2005 in Ghana; the incidence of diarrhea in households
with no-toilet was the highest as 63% to be compared to any types of toilets (incidence
ranged from 4.9%- 30.4 % from flush toilets to public toilets); as well as, diarrhea
incidence was also higher in children of the households where open defecation was
practiced in the neighbourhood (43). Furthermore a study in Ethiopia in 2012 also showed
that children of households who did not have a toilet were more likely to develop diarrheal
diseases compared to those who had toilets (AOR=1.64, 95% CI: 1.12-2.41) (57).

Similarly analysis of two cohort studies in Brazil in 2008; showed that 18% reduction in
diarrheal risk was attributable to sanitation and infrastructure interventions (38).
Comparable results also came from another study in India in 2013; which showed;
diarrhea incidence was 24% higher in children in households without improved sanitation
than those with improved sanitation (P= < 0.05) (58). Open sewage and absence of
connection to sewer systems were also contributing factors for high prevalence of
diarrheal diseases (38).

According to a survey in 2016 in Afghanistan; only 41.4% of the households at national
level, 56.5% of the urban population, 38.8% of the rural population and 6.7% of the
Kuchi population had basic sanitation facilities (improved sanitation facility not shared with
other households); however in nine provinces less than 20% of the households had access
to basic sanitation (12). Afghanistan was far behind the SDG#6.2 as “by 2030, achieve
access to adequate and equitable sanitation and hygiene for all, and end open defecation,
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paying special attention to the needs of women and girls and those in vulnerable
situations”. Different types of toilet facilities and defecation practices in Afghanistan have
been shown in Table-3. Another survey in 2018 showed that 53.9% of the urban and
10.7% of the rural households had flush type of toilets but more than 98 % of them not
connected to a closed sewer system (4, 12).

Table 3: Population, by main toilet facility and by residence (in percentages)in Afghanistan
in 2016 (12).

Main toilet facility Urban Rural Kuchi MNational
Total 100.0 100.0 100.0 100.0
Pit latrine - with slab / covered pit 8.7 17.2 2.8 14.5
Pit latrine - without slab / open pit 15.1 35.9 7.4 29.5
Ventilated improved pit (VIP) latrine 13.7 6.9 0.0 8.2
Flush to piped sewer system 4.5 0.6 0.0 1.5
Flush/pour flush toilet to septic tank 33.7 1.1 0.0 8.8
Flush/pour flush toilet to pit 41 0.3 0.0 1.2
Flush/pour flush toilet to elsewhere 0.7 0.1 0.0 0.2
Single/double vault - with urine diversion 10.5 7.3 0.5 7.7
Single/double vault - without urine diversion 7.9 12.9 4.3 1.3
Mo facility - open field, bush 0.5 13.3 80.7 13.6
Other 0.4 4.4 4.3 3.5

ALCS 2016- 2017

3.2.5- Household living conditions

3.2.5.1- Type of habitation

Type of habitation was also a risk factor for under-five diarrhea. An analysis of cohort
studies in children 0-36 months in Brazil in 2008; demonstrated that an excess risk of
6% in the population was attributable to the poor habitation (shacks versus
houses/apartments); as well as the prevalence of diarrhea was 1.29 times higher in
shacks (substandard apartments or houses made of non-durable materials, and mostly
located in urban slums) compared to houses/apartments (PR= 1.29, 95% CI: 1.09-1.53)
(12, 38,43).

Another study in Yemen in 2010 also showed that the likelihood of diarrhea in children in
households living in shack-type of housing was 3.01 times higher than who lived in
permanent housing (OR=3.01, 95% CI: 1.69-4.57) (48). But a study in Ethiopia in
2014; showed no-significant association between the risks of diarrhea in children and
roof materials of the households (mud versus corrugated iron) (38,40).

According to a survey in Afghanistan in 2016; 72% of the urban populations lived in
slums, approximately 70% of households in the country lived in single-family houses
and majority of them were made of mud and almost 15% made of fired bricks and
concrete (mostly in urban areas) (12). According to another survey in 2018; almost
89.9% of rural houses and 55.6% of the urban houses had mud made roofs (4).
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3.2.5.2- Quality of painting (In/ out)

No specific study showed the direct relation of home painting and diarrhea morbidity but
a study in Iraq in 2012 showed that the most attractive colors for house flies were; the
black and green and the least was white color (p=0.05) (59). However a multivariate
analysis of a study in Ghana in 2005; showed the strong significant association between
the presence of houseflies and the high incidence of diarrhea in children (P=0.002, 95%
CI) (43).

According to a survey in 2016 in Afghanistan; almost 66.6% of home walls and 71.5%
of the roofs were made of mud and wood; thus the muddy color might also attract more
house flies (12).

3.2.5.3- Quality of Ground

Quality of floor was also a risk factor for under-five diarrhea. A study from Eritrea in
2001 (adjusted for socio-economical status) showed that the prevalence of diarrhea was
30% higher in children living in households with earth-floors compared to non-earth
floors (p=0.05) (60). Similarly some studies from Kenya, Tanzania and Bangladesh also
showed that soil floors were difficult to clean and usually contaminated by varieties of
diarrheagenic agents (bacteria and parasites eggs or ova); moreover geophagia (habit
of eating soil) was common among children aged 6-12 months (34%-50% respectively);
which contributed to occurrence of diarrhea in children (61,62). But analysis of two
cohort studies in Brazil in 2008 showed a no-significant association between unpaved
floor and diarrhea prevalence (PR=1.03, 95% CI: 0.84-1.27) and attributable risk of
diarrhea in the population was 0% (38).

3.2.5.4- Flooding of habitation during rain

The vulnerability of houses to flooding during rain was also a risk factor for diarrhea in
children. A study in Brazil in 2008; showed that the prevalence of diarrhea in children in
households prone to flooding during rain was 1.49 times higher than those with no-
flooding (PR= 1.49, 95% CI: 1.34- 1.65), as well as 5% excess risk of diarrhea in
children in the population, was attributable to household flooding (38). Comparable
results also came from multivariate analysis of a study in Yemen in 2010; which showed
that the likelihood of diarrhea in children in households experienced sometimes- flooding
was 1.99 times higher than those never flooded (OR=1.99, 95% CI: 1.63-2.33) (48).

In Afghanistan; rainfall season was from December - May but heavy rainfall occurred
from February to April (63). According to several reports and articles from “flood list” for
Afghanistan; showed that every year flash flooding occurs in more than 20 provinces
with lots of casualties and deaths (64). Heavy rain could contaminate water sources and
floors with human excreta as the result of absence of sewers and waste drainage
systems, and breeding of houseflies could contribute to high diarrheal morbidities.
Socio-economical status of the households was a major factor for having proper housing
with drainage system (5, 12).
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3.2.5.5- Presence of toilet

Availability of toilet in the household was also a very important factor for diarrheal
diseases in under-five children. Several studies showed a significant positive association
between absence of toilets and high incidence and prevalence of diarrheal diseases in
children (see section:3.2.4). Furthermore a study from Senegal in 2014 revealed that
children of households, who shared toilet facilities were 1.69 times more likely to
develop diarrhea compared who had at least one toilet in the household (AOR= 1.69,
95% CI: 1.11-2.56) (45).

A survey in Afghanistan in 2015 showed; the prevalence of diarrhea was slightly higher
in those children, who used shared toilet facility compared to those who owned a toilet
(31% versus 28% respectively) (5). Another survey in 2016 showed that only 41.4% of
the households had basic sanitation facilities at the national level (see section: 3.2.4-
Sanitation) (12).

3.2.5.6- Separate kitchen

Existence of separate kitchen in the household was also a risk factor for diarrhea in
children. A study in Brazil in 2002 showed that diarrhea risk in children of households
who didn't have a separate kitchen was 1.12 times higher than those who had a
separate kitchen (R=1.12, 95% CI: 1.02-1.41) (65). A multivariate analysis of another
study in Brazil in 2008 also showed a significant positive association between absence of
separate kitchen in the household and increased risk of diarrhea in children (AOR=1.44,
95% CI: 1.22-1.70) (49).

No any of the 3 demographic and health and living condition surveys since 2015 showed
specific information regarding separate kitchen in Afghanistan (4,5,12), but a cluster
survey in 2011 showed that 73% of the urban and 66% of the rural households used a
separate room as a kitchen (3).

3.2.5.7- Number of children less than 5yrs in the household

The high number of under-five children in the household was not a risk factor for under-
five diarrhea. A study in Ethiopia in 2017 showed that; those children who lived in
families who had 2 or more under-five children were 1.5 times more likely to develop
diarrhea than those who had only one under-five child (Crude OR= 1.54, 95% CI: 1.04-
2.26) (40). Another study conducted in Yemen in 2010 also showed no association
between 2 or more under-five children in the household and the increased risk of
diarrhea in children (AOR=1.13, 95% CI: 1.00-1.37) (48).

Conversely, a study in Senegal in 2014 showed that< 2 number of under-five children in
the households had significant association with the increased risk of diarrheal diseases in
children (AOR=2.86, 95% CI:1.7-4.8, P=<0.001) (45).

According to a survey in Afghanistan in 2016; the average size of a household was 7.7

persons and 17 percent of the households constituted by under-five children in the
country so almost 1.3 under-five children per household (12).
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3.2.5.8- Garbage and excreta disposal

Frequency of garbage disposal and place of garbage collection were important
determinants of diarrhea in children. A multivariate analysis of a study in Yemen in 2010
showed that those households who collected garbage daily or every 2" day; their
children were 2.5 times less likely to develop diarrhea compared to others (AOR= 2.51,
95% CI: 2.09-2.99), furthermore children of those households who had garbage dump
nearby houses were 2 times more likely to develop diarrhea compared to those who did
not have garbage nearby house (AOR=2.04, 95%CI=1.73-2.58) (48).

Comparable results also came from another study in Senegal in 2014 which showed that
the risk of diarrhea, in children of households who stored solid wastes in open bags was
1.75 times higher than those who collected properly (p=0.046) (45). Moreover a study
from Ethiopia in 2016 showed significant association between faeces (excreta) present
around the house compound (children’s excreta not properly disposed) and increased
prevalence of diarrhea in children (AOR=2.09, 95% CI: 1.24-3.54) (66).

A survey in Afghanistan in 2015 showed that average 15% of under-five children’s stool
was thrown to garbage as solid waste and average 45% under-five children’s excreta
disposed of safely (5). Garbage generation in total, was higher because of urbanization
in major cities and a study in Kabul in 2012 showed that garbage generation rate was
0.31-0.34 Kg/capita/day much lower than developed countries (average 2kg/capita/day)
(67).

3.3- Nutrition

3.3.1- Birth weight

Birth weight was not an important risk factor for under-five diarrhea. A study in Nepal in
2010 showed that the prevalence of diarrhea was 1.68 times higher in children whom
birth weights were less than normal (less than 2500 grams) compared to those with
normal birth weights (Crude OR=1.68, 95%CI: 0.7-4.03, p=0.24) (51). But, analysis of
two cohort studies in Brazil in 2008 showed that a 5% excess risk of diarrhea in children
in the population was attributable to birth weights <2500 grams (RR=1.37, 95% CI: 1.24-
1.53) (38). The different result came from a univariate analysis of a longitudinal study in
Brazil in 2006; which showed that birth weight <2500 gram had protective effect against
diarrhea in children (R=0.79, 95% CI: 0.63-0.98) (65).

3.3.2- Feeding, breastfeeding and it’'s duration

A study in Gaza-strip in 2014 showed a significant positive association between exclusive
breastfeeding and low prevalence of diarrhea in children compared to those who did not
breastfed (37% versus 63.3% respectively; p= <0.001) (50). Starting up complementary
feeding after 6 months of age, bottle feeding, unhygienic environment, starting crawling
and walking and ingestion of contaminated foods by themselves made them more
susceptible to diarrhea after six months of age. Because of less chance of contamination
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by the environment and having maternally acquired immunity exclusive breastfeeding
protected children from diarrheal diseases (5, 50).

A study in Brazil in 2016 showed that children of those mothers who knew that
breastfeeding protects their children against diarrhea were significantly associated with
low risk of diarrhea in their children (p=0.028) (44). Similarly a multivariate analysis of a
study in Yemen in 2010 showed; children who breastfed were 1.82 times less likely to
develop diarrhea compared to those who fed by other milk (AOR=1.82, 95%CI: 1.58-
2.26), moreover the risk of developing diarrhea in children who did not breastfeed (fed by
other foods) was 2.65 times higher compared to those who breastfed (AOR=2.65, 95%
CI: 2.42-2.89) (48).

Duration of breastfeeding also had an association with diarrhea prevalence; a study from
Ethiopia in 2009 revealed that diarrhea prevalence was 2.71 times higher in children of
those mothers who breastfed their children for < 1year compared to those who breastfed
their children for > 2 years (AOR=2.71, 95%CI: 1.02-7.25) (68).

According to a survey in Afghanistan in 2018; almost 98.6 percent of Afghan children
ever-breastfed in their life and approximately 57.5% were exclusively breastfed between
0-5 months of age; furthermore, almost 50% of under-nine months infants received
complementary feeding (liquid, other milk, mushy foods) (4). Another survey in 2015
showed that almost 80% children up to 19 months of age and 50% up to 2 years received
breast milk with complementary foods (5).

3.3.3- Anthropometric Measures

Nutritional status of the child was also a very important factor for diarrhea in under-five
children which could be assessed by weight, height, mid-upper arm circumference (MUAC)
weight for height z- score (WHZ), length for age z-score (LAZ)or height for age z-score
(HAZ) and weight for age z-score (WAZ) (19, 69). There were two major types of under
nutrition as wasting and stunting; According to analysis of 8 cohort studies from
developing countries wasting (acute malnutrition as WAZ or WHZ or WLZ < -2 SD
(standard deviation)) usually preceded stunting (chronic malnutrition as LAZ< -2 SD)
(69).

According to a study in Egypt in 2001; significant positive association found between WAZ
< -25SD (wasting) and increased incidence of diarrhea in children (RR=1.7, p= < 0.01) as
well as diarrhea itself was significantly associated with the subsequent attack of diarrhea
(RR=2.1, p= <0.001); ultimately increased risk of under-nutrition (a vicious cycle) (70).
Similarly a study in Bangladesh in 2014 showed that geophagia was associated with
increased risk of diarrhea and its recurrence, as well as children who had geophagia were
2.27 times more likely to develop stunting (HAZ< -2 SD) compared to those who did not
have geophagia ( fully adjusted OR=2.27, 95%CI: 1.14-4.51) (62).

Comparable results also came from another study conducted in Brazil in 2008; which
showed that 5% excess risk of diarrhea in the population was attributable to sub-nutrition
(HAZ < -1 SD) (PR=1.28, 95%CI: 1.17-1.4, adjusted AR=22, AR Total=5%) (38).
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According to a survey in Afghanistan in 2018; at 95% confidence level; almost 36.6% of
all under-five children were stunted and 17.3% were severely stunted (HAZ < -3 SD) as
well as 5% were wasted and 1.5% were severely wasted (WHZ < -3 SD) which were
major factors for under-five diarrhea in the country (4).

3.4- Hygiene Behaviour of the mother or caretaker

Hygiene behaviour of the mother was also a very important determinant of diarrhea in
under-five children. A report from systematic reviews by WHO in 2007; showed that only
hygiene interventions could reduce diarrhea morbidities and mortalities with a median of
33% (56). A systematic review and meta-analysis from LMICs in 2003 showed that risk of
diarrheal diseases was 1.88 times higher in those households who did not wash their
hands compared to those who washed (RR=1.88, 95%CI: 1.31-2.68); moreover hand
washing could reduce risk of diarrhea by 47%, and pool of high-quality studies who also
mentioned “soap” could reduce diarrhea risk by 42%-44% (71).

Furthermore, a study from Ethiopia in 2009 showed that diarrhea risk was higher in
children of those mothers or caretakers who lacked the knowledge regarding “flies could
transmit diarrheal diseases” compared to those who did know (OR=2.12, 95% CI: 1.42-
3.17); as that could change their behaviour (68). Diarrhea prevalence was also high in
children of those mothers; who did not properly dispose their children faeces or not
collected garbage regularly (see section:3.2.5.8).

A survey in Afghanistan in 2015 showed that less than 36% of the households had ideal
hand washing agents and another 28% had water only (total 64%); more than 28% did
not have soap, water or any other cleaning agent; urban households were 3 times and
richest wealth quintile were almost 7 times more likely to have proper place for hand
washing, soap and water compared to rural households and poorest respectively (5).

3.5- Age and Gender

3.5.1-Age

A survey in Pakistan in 2017; showed that diarrhea prevalence in children less than 6
months old was 21% as compared to 31% in those aged 6-11 months (73). A systematic
review from 139 LMICs in under-five children in 2010 showed that diarrhea incidence was
higher among children aged 6-11 months as 4.5 episodes/child/year (because of starting
up complementary feeding and ingestion of stuff from the floor; while crawling) to be
compared with 2.3 episodes/child/year in children 24-59 months old (72). Poor hygiene,
low mothers’ education level and contamination from the environment were contributing
factors in these age groups.

A survey in Afghanistan in 2015 showed; that diarrhea prevalence was 38% in children
aged 12-23 months as compared to overall 29% in under-five children and a rapid
increase in diarrhea prevalence has also been observed after 6 months of age as the
result of introduction of complementary feeding (5, 72).
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3.5.2-Gender

Diarrhea prevalence was slightly higher in under-five boys as 29.5% in Afghanistan in
2015; compared to 27.8% in girls (5).

A study in Brazil in 2008; showed that the risk of diarrhea among boys was higher with
prolonged duration as they were more exposed to the environmental factors (as they were
more allowed to play outside the house without any observation) than girls (COR=2.48,
95%CI:1.01-6.12) (74).

A cohort study in under-five children in Bangladesh in the year 2000 showed; as the result
of health-seeking delay, the risk of diarrheal deaths among girls was 2 times higher than
boys (P=0.003), as well as suffered more from severe infections compared to their male
counterparts (culturally, people do not like girls; as they didn't want to spend more money
for girls compared to boys) (90).

Comparable results also came from another study in India in 2002 which showed that
boys were 4.9 times more likely to be taken earlier to health facility than girls (95% CI:
1.8-11.9), furthermore parents were 4.2 times more likely to spend money on their boys
illnesses and foods than girls (95% CI: 1.6- 10.9) (91). Thus Gender discrimination, not
only caused high mortality in girls but made them vulnerable to early marriage, low
education level and less employment which all contributed to high diarrheal morbidities
and mortalities in under-five children (see section: 3.1.2 ).
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Chapter 4

Policies, Strategies and WASH Interventions

This chapter examines the third objective of this study. Policies and strategies regarding
controlling diarrheal diseases in under-five children including WASH interventions in
Afghanistan are presented below:

4.1- WASH Policies and Interventions in Afghanistan

Access to clean drinking water, proper Sanitation and Hygiene promotion (WASH) was
crucial for prevention of varieties of infectious diseases; these interventions have been
provided to large populations to contain transmission of infections (75).

Poor WASH facilities were strongly associated with diarrheal diseases (see sections 3.2 and
3.4), however; WASH interventions were fundamental for the prevention of diarrheal
diseases, that's why Afghan National Development Strategy (ANDS) 2008- 2013 paid more
attention to these interventions especially in rural areas (14, 75).

WASH interventions; more specifically water intervention had been started at the beginning
of the 1990s by Danish Committee for Aid to Afghan Refugees (DACAAR) especially for
refugees, internally displaced people, repatriates, in rural areas, and in crisis conditions with
establishment of > 50,000 water points across 29 provinces (76). Furthermore World Bank
also supported “urban water sector project” in 2006 but no longer active anymore in this
field (77, 78).

Though WASH projects have been implemented since 2001 and mostly supported by
USAID; still Afghanistan ranked 9" in terms of WASH “need” in 2016 (77).

In 2004; government adopted population targets of 62% for access to improved water and
66% access to improved sanitation, to achieve the MDG goal. Government witnessed
considerable achievements since 1990; especially after 2004; as in 2015 access to clean
drinking water and improved sanitation was 63% and 39% respectively, but Afghanistan
was still far behind the sanitation target of 66%, but it was expected to be achieved by
2020 (77). It is worth mention that variation existed among the regions as access to
improved water in Central Highland was 30% but 80% in South-Eastern region (77).

National Rural WASH Policy- 2010 has been adopted by the Ministry of Rural Rehabilitation
and Development (MRRD) in line with ANDS 2008- 2013 for achieving the MDG targets for
improved water, proper sanitation and hygiene promotion in rural Afghanistan(to halve the
proportion of people lacking sustainable access to proper sanitation and improved drinking
water by 2020) (77, 79). Sector institutions strengthening and capacity building, proper
governance, ensuring transparency, creating WASH database for the whole country,
promoting partnerships with civil societies and communities and strategic investment were
included in this policy.
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Rural water supply, sanitation, and irrigation program (Ru-WatSIP) had the responsibility to
implement the policy which later; in 2017, expanded to Citizen’s Charter National Priority
Program whom goal was to increase access to safe water to 76% and 36% extra access to
sanitation at the national level. The Ministry of Finance was the primary major stakeholder
for Ru-WatSIP as well as supported by United Nations International Children’s Emergency
Fund (UNICEF) and USAID (77, 79).

Afghanistan is meeting its WASH targets in alignment with the USAID Potable and
Productive Water Project (PPWP) and Global Water Strategy (GWS). Seven WASH activities
have been supported by PPWP (see Table-4); which were expected to provide access to
improved water supply for additional >700,000 Afghans and improved sanitation for
additional > 1 million Afghans by 2021 (77).

Table 4: Main WASH activities and Mechanisms by PPWP in Afghanistan in 2016 (77).

Activity Duration Implementation Status

Approach

Rural Water. Samtation. 2016 — 2020 | Public International Implemented
and Hygiene Orgamzation by UNICEF
Apgreement
Imitiative for Hygiene. 2016 — 2021 | Contract Implemented
Sanitation and Nutrition by FHI 360
(IHSAN)
Kabul Urban Water Supply | 2017 — 2019 | Agreement on Implemented
delegated cooperation | by German
Development
Bank KfWw
Kabul Managed Aquifer 2016 — 2018 | Public International Implemented
Recharge pilot Organization by the Asian
Agreement Development
Bank
Emergency WASH 2014 — 2019 Grants Three grants
being
implemented.
Additional
round in
procurement.
New
Leveraging Urban Water 2017 — 2021 | TBD In procurement
Supply and Sanitation
Initiative
Afghanistan Jobs Creation 2017 — 2020 | Grants/cooperative In procurement
Program agreements

Water and Development Country Plan for Afghanistan- 2016

National infrastructure plan 2017-2020 did not mention anything about “Urban WASH”
policy or any other investment programs regarding water supply and sanitation for the
urban population but German Development Bank (KfW) was the major donor for urban-
WASH as well as Greek and French governments and USAID were supporting donors (77,
80).

National Rural- WASH policy 2010 has been revised and replaced with Rural- WASH 2016-
2020 to meet the ambitions of SDG- 6 by 2030; as “to ensure availability and sustainable
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management of water and sanitation for all” as well as this policy supposed to be revised
again in 2020 to be in line with SDG 6 (81).

UNICEF was an active participant in Rural-WASH especially in hard to reach areas, school-
WASH, hygiene promotion, and education; furthermore, UNICEF received significant funds
from USAID, Japan, Republic of Korea and Finland for the above-mentioned projects too.
Moreover in collaboration with MOPH and WHO they rehabilitated "WASH” in health centres
as well as coordinated "WASH” in emergency clusters, and almost 300,000 new people got
access to clean water in 2017 (77,82).

In alignment with the National Hygiene Promotion Strategy 2017- 2020; UNICEF constantly
worked with the Ministry of Education to support School- WASH (establishment of
washrooms in toilets, hygiene promotion education, menstrual hygiene facilities, and clean
water supply)which had tremendous impact on the health of schoolgirls and overall
population as that encouraged them to stay at schools, increased attendance and they could
share gained information regarding proper hygiene practices with their families too (82, 83).

National Hygiene Promotion Strategy (NHPS) 2017-2020 was also compatible with result#3
of National Health Strategy (NHS) 2016-2020 as “reduced preventable deaths, illness, and
disability through the provision of cost-effective, high impact evidence-based public health
interventions” (16, 83). Key messages of NHPS are briefly presented in Table-5 (83).

Table 5: Components of key messages for hygiene promotion, in Afghanistan (83).

Mo Area Components of kev messages

1 Water Improved water sources, Water- storage container material, importance of cowver
and tap, regular washing of the water container with soap and water, hygienic
consuming from container and treating of unimproved water by boiling,
chlorination, filtering and exposing to sunlight.

b

Sanitation Distance of the toilet from the water sources, Use of latrine at home, Proper
disposal of human feces, Risks of open defecation and its avoidance, Proper
disposal of garbage, cleanliness of home environment

3 Hvgiens -Washing hands with water & soap: before and after sating, before preparing’
handling foods, before breast feeding, after cleaning of babies excreta. before
and after touching patients, before and after delivering a babv and dressing
wounds.

Importance of regular baths, Regular clipping of nails or keeping them clean,
Brushing and floss of teeth, wearing shoes’ slippers while walking outside,
keeping clean and functional of school’ health centers WASH facilities.

4 Food Hvgiene | Washing hands with water & soap before and after eating, before preparing’
handling foods, before breast feeding.

Protecting foods from flies. other insects and rats etc by keeping it covered or
put it in cabinets safely and in cool places if they were fresh, washing
vegetables and fruits before eating, washing kitchen utensils before and after
each food preparation with soap and hot water,

LA

Menstrual -menstruation 1s a clean and normal process (Mo shame, not unclean process)
Hygiene
i -changing pads and napkins frequently, regular washing and bathing is helpfil,
sanitary clothes that reused should be washed properly and dried in sunlight,
used napkins or towels should be wrapped and disposed in trash bins.

NHPS 2017-2020
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In Rural- Afghanistan; improved sanitation coverage increased from 21% to 38.8% from
2000 to 2016, while clean drinking water supply increased from 24% to 47% from 2000-
2015 (but in 2016 only 25.1% had access to safely managed drinking water, see section-
3.2.1.3.1) (12, 81).

4.2- Rotavirus Vaccination

Rotavirus was responsible for 72.2 % cases of diarrheal diseases in under-five children in
Afghanistan (see section 2.1).

“Communicable diseases policy statement” of National Health Policy (NHP) 2015- 2020
endorsed that rotavirus vaccination should be included in routine immunization and
provided free; through both private and public health facilities to all, who intended for (84).

Routine immunization was provided by Expanded Program on Immunization (EPI)-
Afghanistan and mostly supported by Global Alliance for Vaccines and Immunization (GAVI).

Introduction of rotavirus vaccination; in routine immunization in Afghanistan approved and
supported by GAVI in 2017 (85, 86); Moreover according to Afghan Immunization Plan
(AIP) rotavirus immunization coverage started with 10% in 2017 and expected to increase
the coverage to 90% in 2019 (85). Adoption of this policy and strategies expected to
significantly reduce diarrheal morbidities and mortalities in under-five children in
Afghanistan in future (85).

4.3- Children’s Nutrition

In order to improve the overall health of the child and increase their immunity against
various infectious diseases, nutritional interventions and education regarding feeding were
crucial to treat and prevent malnutrition and interrupt malnutrition-diarrhea vicious cycle
(see section 3.3).

National Health Policy 2015-2020 mentioned (84, 87); a multi-sectoral strong commitment
to:

e Reduce poverty.

e Management and nutritional supplementations of children with moderate to severe
malnutrition (acute and chronic under-nutrition).

e Behavioural change to improve nutritional practices as well as infant feeding and caring
by community approaches.

e To address micronutrient deficiencies (high priority; iron, vit A, vit D, zinc, calcium&
iodine).

e Educational programs on food fortification and food hygiene (see Table-5).

e Adolescent nutritional interventions (micro nutrient supplementation) to interrupt
intergeneration under- nutrition cycle.
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On-time diagnosis and management of acute diarrheal diseases at all health levels through
Integrated Management of Neonatal and Childhood Ilinesses (IMNCI) strategy; would also
improve appetite, reduce chronic diarrhea and under nutrition (87, 88).

National Public Nutrition Policy and Strategy (NPNPS) 2009-2013 focused on eight
nutritional strategic priorities which targeted under-five children and pregnant women and
mothers in alignment with MOPH strategic plan 2011-2015 (89).

NPNPS 2009-2013 revised and replaced with NPNPS 2015-2020 to further meet the
nutritional requirements of the population, especially under-five children and pregnant
women (More specifically; evidence-based interventions for prevention and management of
under nutrition and Breaking the infection- malnutrition cycle by integrated approach) (87).

Thirteen evidence-based cost-effective planned nutritional interventions in the first 1000
days of life (from conception to 24 months after birth) are listed in Table-6 (87).

Table 6: Categories of evidence-based direct interventions and their sub-components
adopted by Scaling Up Nutrition (SUN) movement to prevent and treat malnutrition in
children < 24-month-old (87).

Categories

v

Promoting good
nutritional practices

Provision of vitamins and
minerals for pregnant
women and young
children

Provision of Fortified
Foods

Therapeutic Feeding for
Malnourished Children

1- Timely initiation and
exclusive Breast Feeding
until 6 months of age

2- Provision of vitamins
and mineral-rich
complementary foods for
infants after 6 months of

age

3- Appropriate hygiene
practices including hand
washing, by caregivers of
infants and toddlers

4-Vitamin A supplements
forchildren

5-Zinc supplements for
treatment of diarrhea

6- Use of multi-
micronutrient powders
as"“in home" food
fortificants)

7- Deworming drugs for
children (toimprove
nutrient absorption)

8- Iron, Folic Acid
supplements for pregnant
women to preventand
treatanemia

9- lodized oil capsules,
where iodized saltis not
available

10- lodized Salt

11- Iron fortification of
staple foods

12- Prevention or
Treatment of moderate
acute malnutrition

13- Treatment of severe
acute malnutrition (with
ready to use therapeutic
foods)

NPNPS 2015-2020
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4.4- Environmental Health

Afghanistan Environmental Health Policy (AEHP) 2010; focus on urban environment
protection as garbage collection, collection, and disposal of industrial waste, toxic waste as
well as healthcare waste and expansion of urban development programs including sewage
systems (75).

Urban Development Strategy of ANDS 2008-2013; also focussed on municipality capacity
strengthening as well as phased regularization of informal settlement (restructuring of
improper settlements and provision of infrastructure) and solid waste management (14).

In 2018; despite policies and strategies mentioned above, municipalities lacked the capacity
to deal with solid waste in general; as in Kabul (the capital), almost 70% of total solid waste
was accumulated in backyards, roadsides, open places, drains and rivers (92). Almost 1.5%
of the population had access to closed sewer system in Afghanistan in 2016 (12).
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Chapter 5

Discussion, Conclusion, and Recommendations

This chapter presents the fourth objective of this study as providing recommendations to
policymakers and relevant stakeholders; as well as discussions and conclusion as follows:

5.1- Discussion

Decades of war in Afghanistan, resulted in poor economy and dependency to foreign aids,
insecurity, political instabilities, fragile governance, fewer opportunities for higher
education, fewer opportunities for employment and the resultant poor household economy.

In order of importance, this study showed that; poor household economy, poor access to
WASH facilities, poor access to proper nutrition and optimal living conditions were the most
important factors for diarrheal diseases in under-five children in Afghanistan. Poor nutrition
could cause malnutrition. Malnourished children were more susceptible to varieties of
infectious diseases including diarrhea. Furthermore, infectious diseases led to poor nutrition
and malnutrition (a vicious cycle). Geophagia was also significantly associated with
recurrent diarrhea and stunting.

Current policies and strategies in Afghanistan; regarding the provision of WASH facilities in
rural areas, nutritional interventions for pregnant women and young children as well as
introduction of rotavirus vaccination in routine immunization in 2017; were optimistic to
meet the needs of the poor and vulnerable. These interventions expected to considerably
reduce under-five diarrheal morbidities and mortalities in near future. In my knowledge; PN
policies and strategies, as well as IMNCI strategies, will help to tackle geophagia too.

Fortunately, Breastfeeding with longer duration had a protective significant association with
diarrhea, which was a common practice in Afghanistan.

As from my own experience; the majority of the poor people tended to live in cheaper
accommodations in slums or remote areas; where basic infrastructure facilities were not
available, and improper garbage dumps were near the residential areas.

Most of the people did not have enough money even for foods and medicines, so difficult to
buy cleaning agents as well. Though Urban Development Strategy of ANDS has been
implemented along with “phased regularization of informal settlement”, but was ineffective
till 2018 in Afghanistan.

This review also showed that; Garbage dumps nearby house, infrequent garbage collection,
as well as disposal of infant’s excreta into the garbage was significantly associated with
increased diarrheal morbidities in children and were common problems in Afghanistan.
Municipalities did not have the capacity for garbage collection even in major cities and there
were no programs for rural areas. Though ANDS 2008-2013 and AEHP 2010 focussed on
waste management and sewage system through municipality support strategies but did not
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help till 2018. As of my own experience; recently some private companies started to collect
garbage from houses in some cities regularly for monthly fee but not everyone could pay
nor was the coverage optimal.

This review further argues that; the poor economy could not guarantee higher levels of
education, employment and on-time access to quality health care; that was necessary for
productive general health and protection against diarrheal morbidities and mortalities in
children. Fortunately, National Health policies, BPHS, EPHS, and IMNCI strategies support
and provide health care free of cost but still, people had to pay for medicines and indirect
costs; that might have prevented families to seek health when needed.

This review also showed that Cultural and gender issues indirectly contributed to high
diarrheal morbidities and mortalities in under-five children in Afghanistan; as females had
less chance to be educated, to have a job and to marry by their own choice at an older age;
that all had a significant association with high diarrheal morbidities in children. Furthermore,
data from LMICs showed that people willed to spend more money in real-time for their boys’
health and nutrition than girls, as the result; higher mortalities and severe infections
observed in girls compared to boys.

As of my personal experience; people in Afghanistan preferred boys and spent more money
on their foods, clothing and health care than girls, but still, sufficient amount spent on girls
too. However, diarrhea prevalence was slightly higher in boys than girls in Afghanistan.

As of my own experience, majorities of the rural population believed that; the girls should
only attend basic religious schools (Madrasas), do their home chores and no need for girls to
attend schools; as well as women employment was a stigma. Furthermore failure in decision
making by mothers; to take their children to a health facility alone; also contributed to the
severity of the disease and high mortalities in children. Though some religious people were
against any type of vaccination; Still, vaccination coverage in the country was satisfactory.

This study found that Houseflies had a key role in the transmission of diarrheal causative
agents as well as, they had high affinity to dark colour walls, especially to black and green;
which could attract more flies around the house. Majority of people lived in muddy houses
(dark coloured) both in urban and rural areas in Afghanistan. As of my own experience;
excess numbers of houseflies were present in most provinces (from residential areas to
shops, offices and even hospitals; over the year, except in very cold and very hot weather).
There were no specific government commitments or strategies to cope with the houseflies in
Afghanistan.

Higher inequalities have been observed within the urban, rural and Kuchi populations as well
as the richest and poorest. These inequalities could be attributed to poverty, internal
conflicts, insecurity, fragile governance, political instability, hard to reach and mountainous
geographical locations and less attention to Kuchi population. In one hand they might
prevent implementation of developmental projects; on the other hand, rapid population
growth and wurbanization required recurrent "“needs assessment”, expansion of
developmental projects and further funding. Rough terrain, harsh climate and low
investment in infrastructure because of decades of wars were some other barriers.
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Reflection on the Conceptual Framework

The applied framework was very useful for examining almost all of the relevant factors and
objectives of this study but only a few parts as “age and gender” issues were related to
socio-cultural factors; that were also very important determinants of under-five diarrhea but
out of the scope of this study. For next researches, it is better to, also look for cultural
factors and add them as a separate block to the framework.

Strengths and limitations of the study

Quality assessment of studies was out of the scope of this review but Majority of the studies
selected; have looked for confounders and confidence levels, moreover; some of them were
systematic reviews with meta-analysis.

Limited studies found for Afghanistan. However, it was not a systematic review and different
study types done in different settings; conflicting results came for some of the factors as
follows:

Multivariate analysis of only one study in Nepal showed no association between unhygienic
blocked drainage around the house and increased risks of diarrhea; however, this study was
a cross-sectional study and was done in winter. In my opinion, in winter; bacterial growth is
slow and no flies to transmit the diarrheagenic agents, so less reliable and needs further
researches.

Contradicting results came from several studies regarding the association between floor
type and diarrhea. Analysis of two cohort studies in Brazil showed no- association between
unpaved floor and diarrhea but several studies from Asia and Africa showed a significant
association, and added that earth floors were difficult to clean and mostly contaminated by
diarrheagenic agents. In my point of view, the most possible reason for this difference could
be culture of childcare pattern; children usually tend to spell some foodstuffs on the ground
and retake them or ingest anything from the floor; which make them vulnerable to be
infected and diseased.

Though; flash flooding was common in all over Afghanistan but no data available for
household flooding during the rainy season and its relation to diarrheal diseases. Household
flooding could spread human faeces and garbage around the house which facilitate
contamination of floors and materials and house flies breeding; especially where there is no
proper sanitation and proper places for garbage collection. As less than 2% households in
Afghanistan had closed sewer system thus it could be a major factor for under-five diarrhea
in rainy seasons.

Conflicting results came for the ‘more number of under-five children in the household’ and
increased risk of diarrhea among children; one study from Ethiopia found positive
association but not looked for confounders and multivariate analysis of another study
conducted in Yemen showed a weak association. However, multivariate analysis of another
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study in Senegal showed a strong association between fewer than 2; under-five children in
the house and increased risk of diarrhea in children.

In Afghanistan up to present, no articles or researches found to show an association
between diarrheal diseases and cultural factors as well as gender issues.

Conflicting results also came for the association between birth weight <2500 grams and
high diarrheal morbidities in under-five children. One study showed a positive association
which didn‘t look for confounders but analysis of an interventional cohort study showed
significant positive association. Conversely, univariate analysis of a longitudinal study in
Brazil showed birth weight <2500grams had protective effect (negative association).

5.2- Conclusion

In order of importance, this study found that; poor household economy, improper
sanitation, improper hygiene practices regarding hand washing with soap and food handling,
poor access to clean drinking water in sufficient quantity, mothers’ low level of education
and unemployment, children’s poor nutrition, improper garbage collection and disposal as
well as early marriage in girls were the most important factors for diarrhea in under-five
children.

This review also showed; More than half of the population in Afghanistan lived below the
national poverty line, more than 60% of the population did not have access to basic
sanitation, almost one third of the population didn‘t have access to clean water; soap or any
other cleaning agents for hand washing, a small proportion of adult women had more than
secondary education, more than 85% women aged 15-49 years were unemployed and more
than one third of under-five children were stunted. Overcrowding housing condition was also
a major problem nationally, especially in Kuchi population. Furthermore, early marriage in
girls was also common; all of them significantly contributed to diarrheal diseases in under-
five children in the country.

Majority of the urban population lived in slums as well as in shack-type of housings with
poor infrastructure. Though Urban Development strategy of ANDS had been implemented
along with “phased regularization of informal settlement”, but was ineffective till 2018.

Government of Afghanistan developed, applied and recurrently revised policies and
strategies regarding control of diarrheal diseases such as NHP, ANDS, National Rural WASH
policies, NHPS, AEHP, the introduction of rotavirus vaccination to routine immunization and
NPNPS; showed strong government; commitment for preventing diarrhea; and ending
preventable deaths in under-five children.

As rotavirus was the most common cause of diarrhea in under-five children in Afghanistan
and the recent introduction of its vaccine in routine immunization, NPNPS as well as revised
Rural WASH Policy and strategies were expected to considerably reduce diarrheal
morbidities in near future.

Despite all policies and strategies mentioned and improvements over the years; rural
Afghanistan was still; far behind the MDG and SDG for sustainable WASH facilities (from
latest available data). Afghanistan reached its MDG target for water supply at the national
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level but far behind in rural areas, and the access was worse in Kuchi populations. Still, at
the national level poor sanitation and improper hygiene practices were major problems and
coverage was far behind the MDGs targets. Sanitation coverage was even worse; in nine
provinces as <20%. Moreover environmental health policy and strategies were not
effective; especially regarding replacement of informal settlements, solid waste
management, and sewage systems even in urban areas.

Poor economy, insecurity, fragile governance, political instability, rapid population growth,
urbanization, hard to reach and mountainous geographical locations, low investment in
infrastructure because of war, harsh climate and rough terrain were some barriers for
developmental projects.

5.3- Recommendations

Based on the study results; the following recommendations are proposed to the government
of Afghanistan, policymakers, MOPH, MRRD, Ministry of Finance, Ministry of Hajj and
Religious Affairs (MHRA), researchers and international partners and donors:

For policies:

1. Government and line ministries should advocate for girls education, expansion of its
coverage as well as women empowerment with the help of MHRA; both in education,
decision making, marriage, family planning, and employment.

2. National Environment Protection Agency of Afghanistan (NEPA), Ministry of Urban
Development and Land (MUDL) and other stakeholders should revise environmental
health policy and strategies 2010; especially for waste management and establishment
of sewer systems in the country and plan interventions according to priorities feasibility.

3. Special attention should be paid to Kuchi population by helping and providing them
infrastructures in two different locations; in winter and summer.

4. The government should revise and develop strategies to create job opportunities for
women according to feasibility and cultural norms.

5. Allocation of more funds for medical supplies in BPHS and EPHS programs; that will
help to increase access to health care and lessen the fear of high OOP expenditures.
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Future research examples:

1. To investigate cultural factors and their association with under-five diarrhea, in
Afghanistan.

2. To include some of the factors in next demographic and health survey; such as
geophagia in under-five children, houseflies around the house and household
flooding during the rainy season and their association with under-five diarrhea, as
well as to investigate “proportion of the population who are against women
employment”.

3. To investigate gender inequalities regarding spending money for nutrition and
health-seeking behaviours of parents for their under-five girls and boys in

Afghanistan.

4. To investigate, higher than two under-five children in the house and its association
with under-five diarrhea in Afghanistan.
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Annex 2: Search Table and Keywords

Objectives

Search Strategies

Search Engines
and Access
sources

- Introduction and
Background
Information

- Problem
Statement

“Afghanistan” AND geography, “Afghanistan” AND demography,
“political environment” AND Afghanistan, "BPHS” AND Afghanistan,
“EPHS” AND Afghanistan, “demographic and health survey” AND
Afghanistan, “acute diarrhea” OR diarrhoea AND LMICs, “Acute
diarrhea” AND worldwide, “acute diarrhea” OR diarrhoea NOT
chronic, “acute diarrhea” AND Africa, " under-five diarrhea " AND
Pakistan OR India, “diarrhea policies” AND Afghanistan, “diarrhea
strategies” OR diarrhoea strategies AND Afghanistan, “health
system” AND Afghanistan, “demographic and health survey” AND
Pakistan, “acute diarrhea” AND Yemen, “diarrhea” OR diarrhoea
AND control Strategies, “socio-economical factors” AND diarrhea,
“diarrhea” AND consequences, “diarrhea” OR diarrhoea AND causes,

Ozl 5l S sila siila 4y gl ¢l 53 Jhan ety 2y Jlidal 3 Jlemsd il 3 Jlgad

Google, CSO, WHO,
USAID, UNESCO,
World Bank, MOPH,
GMJs, VU e-library,
PubMed, Google
Scholar

Objective# 1

- Socio- economical
and environmental
factors causing
diarrheal diseases in
under-five children
in Afghanistan.

“acute diarrhea” AND under five, diarrhea AND U5, " socio-
economic factors " AND acute diarrhea AND Afghanistan,
“Diarrhoea” OR diarrhea in under-5 years, “diarrhoea” in under-5
AND low and middle income countries, “prevalence” OR Incidence
AND diarrhea, "risk factors” AND diarrhea OR diarrhoea,
"diarrhea"[chronic] OR diarrhoea AND LMIC, “Under five diarrhea”
AND low and middle income countries, “economical factors” AND
diarrhea AND LMIC, , environmental factors* AND diarrhea OR
diarrhoea, "WASH” AND diarrhea OR diarrhoea, “Acute diarrhea”
NOT chronic, “acute diarrhea” AND less than five, Malnutrition AND
diarrhea OR diarrhoea, “Nutritional status” AND diarrhea, “social
factors” AND diarrhea AND Afghanistan, “environmental factors”
AND diarrhea AND LMIC, “WASH”AND Afghanistan “environmental
factors” AND diarrhea AND Pakistan, “socio- economic factors” AND
diarrhea AND LMICs, “Mothers education level” AND diarrhea,
“Sanitation” AND diarrhea,” hygiene” AND diarrhea, Age AND
diarrhea, Sex AND diarrhea, “living condition” AND Afghanistan,
“Improved water” AND diarrhea, " socio- economic " AND diarrhea
AND Pakistan, “living condition” AND diarrhea OR diarrhoea,
“associated factors” AND diarrhea AND Bangladesh, “associated
factors” AND diarrhea AND Afghanistan, “associated factors” AND
diarrhea AND Pakistan, “diarrhea” AND sewage AND LMIC, "paved
streets" AND diarrhea AND LMICs, "diarrhea" AND streets AND
Afghanistan, "garbage collection" AND Afghanistan, “diarrhea” OR
diarrhoea AND garbage " diarrhea " OR diarrhoea AND quantity of
water AND LMICs, “diarrhea” AND source of water AND LMICs,
“dwelling” AND diarrhea AND LMICs, “habitation” AND diarrhea, "
diarrhea " AND habitation OR house OR dwelling OR slum, ,
“diarrhea” AND painting, “diarrhea” AND wall’s color, "diarrhea "
AND flooding, " diarrhea " AND flooding AND Afghanistan,
“diarrhea” OR diarrhoea AND household flooding AND Afghanistan,
"diarrhea" OR diarrhoea AND separate kitchen
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PubMed, Google
Scholar, Google,
CSO, WHO, USAID,
UNESCO, World
Bank, MOPH, GMJs,
VU e-library,
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Objective# 2

Role of feeding,
breast feeding and
nutritional status of
the child in
occurrence of
diarrheal diseases in
under-five children
in Afghanistan.

“diarrhea” OR diarrhoea AND feeding, “diarrhea” OR diarrhoea AND
nutrition, “diarrhea” OR diarrhoea AND birth weight, “low birth
weight” AND diarrhea, "malnutrition" AND acute diarrhea OR
diarrhoea, “diarrhea” OR diarrhoea AND breast feeding, “diarrhea”
AND duration of breast feeding, malnutrition* AND diarrhea AND
LMIC, "wasting" OR stunting AND diarrhea OR diarrhoea, “diarrhea”
AND marasmus OR kwashiorkor, “diarrhea” AND anthropometric
measures OR malnutrition, “acute diarrhoea” OR diarrhea [chronic]
AND malnutrition,

PubMed, Google
Scholar, Google,
VU e-library, WHO,
USAID, UNESCO,
World Bank, MOPH-
Afghanistan

Objective# 3

To review the
current policies and
strategies regarding
controlling diarrheal
diseases in under-
five children in
Afghanistan;
including WASH
interventions

“"WASH”AND Afghanistan, ‘“intervention” AND WASH AND
Afghanistan, “water, sanitation and hygiene” AND Afghanistan,
“diarrhea” OR diarrhoea interventions AND Afghanistan, “water”
AND sanitation AND hygiene AND Afghanistan, "WASH"” AND policy
AND Afghanistan, “WASH” AND strategy AND Afghanistan,
“diarrhea” OR diarrhoea AND preventive strategies, “diarrhea” AND
prevention AND Afghanistan, “nutrition” AND diarrhea AND
Afghanistan, “nutritional strategy” OR nutritional policy AND
Afghanistan, “vaccination” AND diarrhea AND Afghanistan, “policies”
AND MOPH OR Afghanistan,

PubMed, Google
Scholar, Google,
VU e-library, WHO,
USAID, UNESCO,
World Bank, MOPH-
Afghanistan

Annex- 2 continued...
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Annex 3: Generic Conceptual Framework (38).
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Figure 1 Conceptual framework visualizing the inter-relationships between potential risk factors, the sanitation
intervention and diarrhoea prevalence
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Annex 4: Glossary of Definitions and Key terms

1. DALYs (disability adjusted life years): One year of “healthy life” lost is called one
DALY. DALYs are being used to measure the gap between current health condition of
the population, and an ideal health status that results to advanced age, free of
disability and diseases (93).

2. Adequate Sanitation or “"Safely managed”- services or sanitation: Improved
sanitation facility where human excreta are removed or disposed in situ or
transported & treated off- site and not shared among the households (12).

3. Slum apartment: Low- standard shack or a dwelling compound occupied by > 2
households (43).

4. Incidence of diarrhea: The number of people who develop diarrhea during a
specific time period (as month or year) (94).

5. Prevalence of diarrhea in children: Total number of children with diarrhea divided
by total number of children surveyed, and shown by percentage (40).

6. Prevalence Ratio (PR): The ratio of proportion of the people with the disease over
the proportion with exposure only (38).

7. Open defecation or no- service: Where human faeces are disposed of on grounds,
fields, bushes, forests, beaches or other open bodies of water or disposed of in
garbage (12).

8. Improved toilet or sanitation facilities: Those facilities that hygienically separate
human faeces from human contact as well as not shared among the households like:
flush toilets attached to closed- sever system or septic tank, pit type of latrines with
slabs, ventilated improved pits, pit latrines and composting toilets (12).

9. Unimproved sanitation facilities: flush toilets attached to open- sewer system or
elsewhere other than closed-sewer, pit latrines without slabs, hanging latrines or
toilets, buckets, or no- facilities as open defecation (40).

10.Improved water sources: They are protected from outside contamination and
include: public taps, piped water, tube wells, standpipes, protected springs or dug
wells, bore holes and rain water (5).

11.Safely managed water sources: Improved water sources; located on premises,
free from chemical and faecal contamination and available when needed (12).

12.Basic services for water: Water from improved sources; collected within 30
minutes (round trip, including queuing) (12).
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Annex- 4 continued...

13.Unimproved water: Water from unprotected spring as well as dug well, tanker
truck, cart with small drum/ tank, bottled water and surface water (5, 12).

14.No services of water: People drinks water; directly from stream, river, pond, dam,
lake, canal or irrigation canal (12).

15.National poverty line: A defined poverty line by a country which shows; that those
people who are below this line don't have enough money for basic needs and
infrastructures as housing, foods, clothing etc (95).

16. Net primary school enrolment ratio or Net school Attendance Ratio in
primary school (NAR): Number of enrolled children in primary school (in officially
determined age for primary school), divided by total number of people in the same
age group in the population (96).

17.Adult literacy rate: Percentage of people aged 15 years and above; who can read
and write (96).

18.Population growth rate: “Annual population growth rate is an average exponential
rate of annual growth of the population over a given period which is usually
quinquennial (5 year) period” (97).

OR

The rate at which the number of people in a population increases; in a given period
of time and expressed as a fraction of the initial population.

P(ta) — P(t1)

Population growth rate =
Pty)(tz — 1)

19.Fertility rate (FR): Number of live births/1000 women of 15-49 years age
(reproductive age), per year (98).

20.Total Fertility Rate (TFR): “total humber of children born or likely to be born to a
woman in her life time if she were subject to the prevailing rate of age-specific
fertility in the population” (99).

21.Treated drinking water: Unimproved water can be improved to drink after
treatment with chlorination, boiling, sun light, filtering and straining in cloth (35).

22.Human Development Index (HDI): Is the summary measure of human
development. By HDI, Achievements in the country can be measured in three
dimensions as: access to knowledge, access to a descent standard of living and
healthy and long life (101).

23.Limited services for water: Water from improved sources; collected in more than
30 minutes (round trip, including queuing) (12).
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24. Maternal self- efficacy regarding diarrheal diseases: Maternal knowledge
about some of the risk factors and preventive measures which could increase/
decrease diarrheal diseases in their children such as; knowledge about sanitary
conditions as garbage destination, type of sewage and sanitary type; home hygiene,
bottle hygiene, breast feeding provision hygiene, washing hands and utensils with
soap (44).

25. Z- score: A z- score shows; how many standard deviations an element is from the
mean (101).

Interpretation of z- scores:

» Z- Score < 0 shows that the element is lower than the mean.

» Z- Score > 0 shows that the element is greater than the mean.

» Z- Score = 0 shows that the element is equal to the mean.

» Z- Score = 1 shows that the element is one standard deviation greater than the
mean.

» Z- Score= -1 shows that the element is one standard deviation lower than the

mean, -2 represents an element two standard deviation below the mean, etc.

» “If the number of elements in the set is large, about 68% of the elements have a
z-score between -1 and 1; about 95% have a z-score between -2 and 2; and
about 99% have a z-score between -3 and 3".

26.Standard Deviation (SD): "A numerical value used to indicate how widely
individuals in a group vary”. The greater the variation of an observation from the
group mean; the bigger the standard deviation and vice versa (101).

27.Incidence Rate Ratio (IRR): Is the ratio of two incidence rates (IR). IR is defined
as the number of events or disease- episodes divided by the person- time at risk.
IRR is a very good effect measure in epidemiology, especially when adjusted for all
common confounders.

28.Sentinel Areas: where the disease prevalence is higher (38).
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