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Executive summary

This compiled body of works has nine main chapters which all of them were done during the
residency time of the program. These nine sections are expected outputs during the residency time;
such as outbreak investigation, surveillance data analysis report, surveillance system evaluation,
description of a health profile report, Manuscript for peer reviewed journal, abstract for submission
in scientific conferences, writing protocol/proposal of epidemiologic research project, a summary
of disaster situation report and other additional outputs.

Chapter One:-Two outbreak investigations were carried out. The first outbreak was conducted in
Hudet Woreda, Dawa zone of Somali region and the second in Addis Ababa. In the first outbreak
a total of 358 measles cases with 13 deaths were identified in Hudet woreda and in the second
outbreak 260 imported cholera cases with no death were identified in Addis Ababa Bole
international airport. Both outbreaks were confirmed at EPHI national reference laboratory. To
identify the risk factors case-control study design was conducted for the first outbreak
investigations and descriptive for the second outbreak. Recommendation was given for both based
on the findings.

Chapter Two:-Conducting Surveillance data analysis is the other core competency for field
epidemiology training program. We retrospectively analyzed a five year national malaria

surveillance data collected from 2013 to 2017 to describe epidemiology of malaria in Ethiopia.

Chapter Three:-Gambella regions’ Guinea worm disease surveillance system was evaluated from
March 20 to April 5, 2018. Descriptive cross sectional study design was used. The chapter clearly
presents the purpose and objectives of Guinea worm disease surveillance; its progress towards its
objectives. The surveillance attributes: simplicity, flexibility, acceptability, representativeness,
timeliness, data quality, sensitivity, cost, predictive value positive and usefulness of the

surveillance system were also assessed and presented in the chapter.

Chapter Four:-Health profile is a system of collecting and summarizing health and other health
related events, demographic, socio-economic, political and cultural aspect of a particular district.
Health and health related data was collected in Soro Barguda Woreda of west Guji Zone during
February 25-March 15, 2018.
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Chapter Five:-Included two manuscripts for peer reviewed journal. The manuscripts were

conducted on measles outbreak investigation and cholera outbreak investigation reports.

Chapter Six:-Presents abstracts on “Investigation of Measles Outbreak in pastoralists and hard to
reach Hudet woreda of Somali region, Ethiopia October 2018” and “Challenges of imported
cholera cases among deportees in Ethiopia: From Saudi Arabia prisons March 2019. Both abstracts
were developed during this residency period.

Chapter Seven:-Narrative summary of disaster situation. Rapid conflict impact and recovery
assessment in internally displace population in west Guji and Borena zones was conducted in
March 2018.

Chapter Eight:-Contain an epidemiological protocol entitled “community based measles
immunization coverage survey among children aged 12-23 months in Hudet district of Somali
region”. Community based measles immunization coverage was not widely assessed and often
there is variation between actual coverage in the community versus administration coverage. The
main purpose of this study is to determine community based measles immunization coverages and
validate it with administrative coverage figures in the woreda. Cross sectional study design will be
used in Hudet woreda from 1%t July to 30" July 2019.

Chapter Nine:-Contains other additional outputs like training and weekly epidemiologic bulletin.
EFETP frontline workshopl training was given to woreda and hospital level PHEM officers/focals
in Tigray region, November 2018. Training material was comprised of importance of surveillance,
Surveillance data collection, Surveillance data analysis and interpretation, surveillance data quality
assessment; monitoring and evaluation.

In addition to this Weekly epidemiological bulletin was written to SNNPR. FETP frontline
trainings given to Oromia and SNNPR, PHEM Integrated supportive supervision, Influenza

supportive supervision and the likes were conducted but not included in this report.
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Chapter I: Outbreak investigation reports

1.1. Measles outbreak investigation and response in pastoralist’s community, Hudet
woreda, Somali region, Ethiopia, October 2018.

Abstract

Background: Measles is a highly contagious vaccine-preventable disease. Globally, in 2015, there
were 254,928 cases and ~134,200 measles deaths. The aim of the investigation was to describe the

magnitude of measles, to identify risk factors and to undertake control measures.

Methods: Unmatched case-control study was conducted from October 1-20, 2018 in Hudet
woreda. The outbreak was confirmed by using serological laboratory test. Sample size were
determined based on similar studies. On case-control study a total of 116 data were collected using
structured questionnaire. We used WHO adopted national standard case definition to identify
cases. All 358 cases were line listed. Bivariate and multivariate analysis was conducted using odd

ratio with 95% confidence interval and P-value < 0.05 by using SPSS.

Results: A total of 358 cases (AR 597/100,000) and 13 deaths (CFR 4%) were identified. Infants
were more affected than others (AR 1340/100,000). The median age of the cases was 15 years (2
months to 57 years). Statistically significant variables on multi- variate analysis were family size
above four (AOR: 21.8; 95% CI: 2.14-222.2; P: 0.009), travel history to measles affected area
(AOR: 16.3; 95% ClI: 2.1-125.7; P: 0.007), being malnourished (AOR: 11.24; 95% CI: 1.21-104.5;
P: 0.033), being vaccinated as protective factor (AOR: 0.11; 95% CI: 0.015-0.804; P: 0.03),
knowing measles is vaccine preventable as protective factor (AOR: 0.093; 95% ClI: 0.011-0.82; P:
0.032). None of the health posts had refrigerator and health centers are in average 150km far from

health posts. So in these condition it is impossible to keep vaccine potency.

Conclusion and recommendation: Infants were primarily affected by the outbreak. Malnutrition,
low awareness level, inadequate and poor cold chain management and low vaccination coverage
were likely contributed to the outbreak. Undertaking supplementary immunization, enhancing
routine vaccination coverage, increasing community awareness, strengthening cold chain

management and managing malnourished cases can reduce measles outbreak.

Key words: measles outbreak, Case control study, Hudet, Somali Region Ethiopia, 2018.
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1.1.1. Introduction
1.1.1.1. Background

Measles is an acute, highly contagious viral disease caused by a measles virus. The measles virus
is a member of the genus Morbilli virus of the Paramyxoviridae family. It is a vaccine preventable
respiratory infection, but has been, and remains, a major Killer disease of children around the
world. This highly contagious virus is transmitted primarily by respiratory droplets or airborne
spray to mucous membranes in the upper respiratory tract or the conjunctiva (1).

Despite tremendous achievements towards global measles mortality reduction and measles
elimination goals, globally, in 2010, there were 327,305 measles cases reported and an estimated
139,300 measles deaths (i.e., approximately 380 deaths/day). During 2009-2010, measles
outbreaks were reported in Europe, Africa and Asia. In 2010-2011, Western Europe saw a rise in
measles cases with at least 33 countries reporting more than 68,743 measles cases, resulting in
importations into the Americas (1).

The WHO created the Expanded Program on Immunization (EPI) in 1974 as a means to continue
the great success that had been achieved earlier with the eradication of smallpox. At that time less
than 5 percent of the world's children in the developing world were receiving immunizations. The
six diseases chosen to be tackled under this new initiative were tuberculosis, diphtheria, tetanus,
pertussis, polio and measles (2).

Measles is still a public health problem in many developing countries, particularly in parts of
Africa and Asia. According to the World Health Organization (WHQ), more than 20 million
people are affected by measles each year with more than 95% of measles deaths occur in countries
that have low per capita incomes and weak health infrastructures(3).

According to WHO report since 2006 through 2017 Ethiopia have reported 67,603 laboratory
confirmed measles cases. From September 2017 to August 2018 the incidence rate of measles was
26.4 cases per 100,000 population among under one and 25.7 cases per 100,000 population among
1-4 age group. All age group were affected.

Measles spreads by coughing and sneezing, close personal contact or direct contact with infected
nasal or throat secretions. The Secondary attack rates among susceptible household contacts have
been reported to be 75%-90%. Due to the high transmission efficiency of measles, outbreaks have

been reported in populations where only 3% to 7% of the individuals were susceptible. The virus
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remains active and contagious in the air or on infected surfaces for up to 2 hours. It can be
transmitted by an infected person from 4 days prior to the onset of the rash to 4 days after the rash
erupts, Infectivity is greatest three days before rash onset. Measles outbreaks can result in
epidemics that cause many deaths, especially among young, malnourished children. In countries
where measles has been largely eliminated, cases imported from other countries remain an

important source of infection (1, 2, 3, and 6).

In developing countries with low vaccination coverage, epidemics often occur every two to three
years and usually last between two and three months, although their duration varies according to
population size, crowding, and the population’s immune status. Outbreaks last longer where family
size, and hence the number of household contacts, is large. In the absence of measles vaccination,
virtually all children will have been infected with measles by the time they are 10 years old (12)

Unvaccinated young children are at highest risk of measles and its complications, including death.
Unvaccinated pregnant women are also at risk. Any non-immune person (who has not been
vaccinated or was vaccinated but did not develop immunity) can become infected. The
overwhelming majority (more than 95%) of measles deaths occur in countries with low per capita
incomes and weak health infrastructures. Humans are the only natural hosts of measles virus.
Although monkeys may become infected, transmission among them in the wild does not appear to

be a mechanism by which the virus persists in nature (3).

It usually does not Kill children directly; however, as a result of its associated immunosuppression,
measles can lead to lethal complications, such as pneumonia, croup, and diarrhea. Measles can
also lead to lifelong disabilities, including blindness, brain damage, and deafness (1, 4).

The incubation period is 10-12 days from exposure to the virus to the onset of fever, and a rash
usually appears at around day 14 (range 7-18 days). Patients are contagious from about 4 days
before eruption of the rash until 4 days after the eruption. Measles occurs naturally only in human
being. All persons who do not had the disease or who have not been successfully immunized are
susceptible (5, 6, 7 and 8).

Other risk factors for measles virus infection include: infants who loose passive antibody before
the age of routine immunization, children with vitamin A deficiency and immunodeficiency due
to HIV or AIDS, leukemia, alkylating agents, or corticosteroid regardless of immunization status
and children who travel to areas where measles is endemic or contact with travelers to endemic
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areas. Malnourished and young children are at higher risk of developing complications and
mortality from measles infection (6).

Since the introduction of effective measles vaccines, the epidemiology of measles has changed in
both developed and developing countries. As vaccine coverage has increased, there has been a
marked reduction in measles incidence, and with decreased measles virus circulation, the average
age at which infection occurs has increased (7).

The severity of measles varies widely, depending on a number of host and environmental factors.
The risk of developing severe or fatal measles increases for those aged less than 5 years, living in
overcrowded conditions, who are malnourished and those with immunological disorders, such as
advanced HIV infection (9).

In 2001, countries in the World Health Organization (WHO) African Region started
implementation of the regional measles mortality reduction strategies with a goal to reduce the
estimated number of measles deaths in 2005 to half of the estimate for 1999 (10). This goal was
achieved, and a new goal was established to reduce measles mortality in 2009 to 90%. The measles
mortality reduction strategy adopted by the African Region includes improving routine measles
vaccination coverage, providing a second opportunity for measles vaccination through
supplementary immunization activities (SIAs), monitoring the impact of vaccination activities
through case-based measles surveillance, and improving measles case management (10).

There are four recommended techniques for collecting specimens from suspected measles cases.
In Ethiopia, currently blood sample (serum specimen) and nasopharyngeal swab samples are the
two sample types collected. A blood sample is for measles-specific IgM detection and a
nasopharyngeal swab sample is collected for virus isolation in order to identify the genotype of
the measles virus in a particular outbreak. WHO recommends the IgM indirect ELISA method for
rapid confirmation of measles cases. The test can be run in one day so that results can be returned

in a timely manner. The laboratory result has to be sent to the users to the maximum within 7 days.

Filter paper method dried blood sample is another method used to test for the presence of measles-
specific IgM; and sample of patient urine is used to do virus isolation for genotyping. This method
is not currently used in Ethiopia. A small proportion of samples may give indeterminate results on

IgM testing. All measles laboratories are expected to re-test measles IgM indeterminate samples,
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and to perform rubella IgM testing on all measles IgM indeterminate and IgM negative specimens
(1, 10).

There is no specific antiviral treatment exists for measles virus. Severe complications from measles
can be avoided through supportive care that ensures good nutrition, adequate fluid intake and
treatment of dehydration with WHO-recommended oral rehydration solution. This solution
replaces fluids and other essential elements that are lost through diarrhea or vomiting. Antibiotics
should be prescribed to treat eye and ear infections, and pneumonia. All children in developing
countries diagnosed with measles should receive two doses of vitamin A supplements, given 24
hours apart. This treatment restores low vitamin A levels during measles that occur even in well-
nourished children and can help prevent eye damage and blindness. Vitamin A supplements have
been shown to reduce the number of deaths from measles by 50% (1, 6).

Routine measles vaccinations for children, combined with mass immunization campaigns are key
public health strategies to reduce measles deaths. The measles vaccine has been in use for over 50
years. It is safe, effective and inexpensive. In 2014, about 85% of the world's children received
one dose of measles vaccine by their first birthday through routine health services — up from 73%
in 2000. Two doses of the vaccine are recommended to ensure immunity and prevent outbreaks,

as about 15% of vaccinated children fail to develop immunity from the first dose (6).

Case-based measles surveillance was initiated in Ethiopia in 2003. The number of reported
suspected measles cases has increased through the years and this might be partly due to the
increased sensitivity of the surveillance system, rather than a failure of the control efforts.
Although measles is one of the weekly reportable disease in Ethiopia the number of reported cases
represents only a small proportion of the expected cases. Measles case usually comes late to the
health facilities and often after they have developed complication. As a result, the diagnosis given
by the health workers tend to be one of the complication rather than measles itself, which is one
of the reasons for under reporting of measles cases. A combination of poor quality of record
keeping, failure to identify epidemics and proper filing as well as failure of mothers to bring
children affected by measles to health facilities for treatment are among other contributing for

under reporting (7).

5|Page
MELAKU SEYOUM, AAU SPH EFETP



Compiled Body of Work in Field Epidemiology  April 2019

According to the Assessment result of the 2010 global measles mortality reduction goal: results
from a model of surveillance data, estimate that, after more than 45 years of measles vaccine
availability, the disease caused nearly 140, 000 deaths in 2010 (12).

Globally, in 2015, there were 254,928 measles cases reported and an estimated 134,200 measles
deaths (i.e., approximately 367 deaths/day). During 2015, measles outbreaks were reported in
several countries in the African, European, and Eastern Mediterranean regions.

Approximately one case of encephalitis and two to three deaths may occur for every 1,000
reported measles cases (18).

On 4™ September 2018, one suspected measles case was recorded in unvaccinated child from
Chekorsa kebele of Hudet woreda. Later on the Hudet woreda health office detected increasing
number of cases of suspected measles which later confirmed by lab test for measles IgM and notify
Somali regions’ Public health emergency unit (PHEM). On 29" September 2018 the regional
PHEM notified Ethiopian Public health Institute (EPHI). These cases were distributed among
eleven kebele’s in the Woreda. Within two days of notification on 1% October a team of EFETP
residents from EPHI; Epidemiologist and laboratory personnel from reginal PHEM were deployed.

On 3" QOctober 2018 investigation and response initiated.
1.1.1.2. Statement of the problem

Measles is one of the vaccine preventable diseases that contribute a significant share of morbidity

and mortality among children. It is a highly contagious, serious disease caused by a virus (1).

The disease remains one of the leading causes of death among young children globally, despite the
availability of a safe and effective vaccine. Approximately 134,200 people died from measles in
2015 mostly children under the age of 5. It is normally passed through direct contact and through
the air. The virus infects the respiratory tract, and then spreads throughout the body. In populations
with high levels of malnutrition and a lack of adequate health care, up to 10% of measles cases
result in death [26].

6|Page
MELAKU SEYOUM, AAU SPH EFETP



Compiled Body of Work in Field Epidemiology  April 2019

1.1.1.3. Rationale of the study

Measles is a notifiable disease condition that needs immediate verbal reporting on clinical
Suspicion within 30 minutes to the next higher level; within maximum of 2 hours should reach
Ethiopian Public health institute (EPHI). Three confirmed or five suspected cases are considered
as an outbreak. Investigation of suspected or confirmed measles outbreak and responding to this
outbreak is important in order to contain the outbreak locally before spreading. Investigating and
responding to any outbreak reduces morbidity and mortality that would happen from the outbreak.

Local capacity to detect (diagnose) and monitor (collect, compile, and analyze data) measles
occurrence, is central to an effective surveillance system and to planning control measures.
Countries affected by measles are encouraged to strengthen routine immunization, disease
surveillance and national preparedness to rapidly detect and respond to outbreaks. So during

outbreak investigation local disease surveillance will increase.

Furthermore, the study also helps to identify risk factors associated with outbreak, implement

appropriate prevention and control measures.
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1.1.2. Objective

1.1.2.1. General Objective

To describe magnitude of measles outbreak, identify risk factors associated with the outbreak and
undertake appropriate public health control measures in Hudet woreda, Dawa Zone of Somali
region, Ethiopia, October 2018.

1.1.2.2. Specific Objectives

X4

To verify the existence of measles outbreak in Hudet woreda.

L)

7/
°

To describe outbreak in terms of person, place and time in the woreda.

o0

To identify risk factors associated with measles outbreak.

°

To implementing appropriate prevention and control measures.
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1.1.3. Methods and materials
1.1.3.1. Study area

The investigation was conducted in pastoral community of Hudet woreda, Somali region. It is
712km far from Addis Ababa and 1440 Km from Jigjiga capital town of the region. The woreda
has 21 rural and 4 urban kebeles. According to the 2007 population census, the projected estimated
population of the woreda in 2018 is to be 59,920 which constitute 26,365(44%) male and
33,555(56%) female. It is bounded by Filtu woreda of Somali region to the east, Liben woreda of
Oromia at North, Moyale woreda of Somali region at South and Arero woreda of Oromia region
to West. 10.46% are urban inhabitants and 72.21% are pastoralists. 99.35% of the population
are Muslim. The woreda has an average temperature and an average rain fall of 25°%-40% &
100mm-400mm respectively. Hudet woreda is located at Latitude of 4° 45' 00" N and 39° 14' 00"
E Longitude (According to Somali regions’ database).

Hudet Woreda A

N

Legend Kilometers

D Hudet boundary 0 50100 200
T T |

Date: 11/16/2018
By Melaku seyoum

Map 1: showing study area Hudet woreda, Somali region, Ethiopia, 2018.
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1.1.3.2. Study period
The study was conducted from October 1-20, 2018.

1.1.3.3. Study Design

We applied a descriptive analysis of the collected line list of cases followed by unmatched case
control study with a case to control ratio of 1:2, in order to identify the potential risk factors of the

outbreak.

1.1.3.4. Source /Target population

All population living in Hudet district were the source population.

1.1.3.5. Study population

Population that was sampled from source population were the study population.

1.1.3.6. Sample size determination and procedure

Using epi-info version 7.1 Statcalc for unmatched case control study;

Assumptions: - power of the study 80%, 95% CI, Control to case ratio 2, from similar study
conducted in Abaya woreda of Oromia region (28); taking percent of controls exposed 46.3, odds

ratio 3.5, percent of cases with exposure 53.7 gives 39 cases and 77 controls.

1.1.3.7. Sampling Method

We included 39 reported cases randomly from the line list and 77 controls randomly from the same
village where cases were identified.

1.1.3.8. Case Definition and Selection of Cases and Controls (1)

Case definition: The WHO adopted, national integrated disease surveillance case definition was
used.

Suspected case: Any person with fever and maculopapular (non-vesicular) generalized rash and

cough, coryza or conjunctivitis (red eyes) OR any person in whom a clinician suspects measles.

Confirmed cases: A suspected case with laboratory confirmation (positive IgM antibody) or

epidemiological link to confirmed cases in an epidemic.
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Cases- Are individuals, who fulfils the above criteria and all reported cases were recorded in the

line list.

Controls- Are individuals, who does not fulfill the above criteria and selected from similar village

where cases were identified.

1.1.3.9. Data Collection Tools and Procedures

The following procedures and tools were applied to collect data during the investigation.

A. Document review- We reviewed the outpatient medical logbooks and medical record of cases
at chokorsa health posts. We also reviewed the laboratory findings of the first five cases at the
national reference laboratory at Ethiopian public health institute (EPHI).

B. Discussion with Key Informants- Using a semi structured checklist we interviewed and
discussed with key informants which includes health professionals which attended medical care of

cases, Woreda health officials and families or care givers of cases.

C. Interviewing Cases and Controls- Using a structured and semi structured questionnaire
(annexed), case and controls were interviewed by two data collectors (including the principal

investigator)

1.1.3.10. Operational definition

A suspected measles case is defined as: Any person with generalized maculopapular rash and

fever plus one of the following: cough or coryza (runny nose) or conjunctivitis (red eyes).

A laboratory confirmed case: - is a suspected case which has laboratory results indicating

infection (IGM positive or isolated for a measles virus).

Epidemiologically linked case: - is a suspected case, which has contacts (possibly got the virus)

with laboratory confirmed case or another epidemiologically confirmed case.

Measles-related death: - is a death in an individual with confirmed (clinically, laboratory, or
epidemiologically) measles in which death occurs within 30 days of rash onset and is not due to

other unrelated causes.
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Malnourished: - children who had MUAC measurement of less than 11.5 cm as a severe
malnutrition and between 11.5- 12.5 cm as moderate malnutrition. In addition, who had edema
without MUAC measurement is also taken as malnourished.

1.1.3.11. Data Quality Assurance

Before the start of data collection, a half-day orientation was given for data collectors. Each
completed questionnaire was daily reviewed by the principal investigator to monitor the data
quality. Before analysis, data was also cleaned for any missing and logically inconsistent values.

1.1.3.12. Data Analysis

All collected data were entered and analyzed using statistical software (using epinfo-7 and SPSS),
bivariate and multivariate (using logistic regression model) analysis were conducted using SPSS
taking 95% confidence limit and p-value < 0.05.

1.1.3.13. Ethical Consideration

Somali region requested Ethiopian Public Health Institute (EPHI) technical and logistic support.
Then EPHI gave the directive and approval to investigate and respond to this outbreak. Before
field investigation a formal letter was written by EPHI to Somali region, the region also wrote a
letter to Hudet Woreda health office to get permission and facilitate the investigation process.
Verbal informed consent was obtained from participants or mothers/caregivers of cases to
participate in the study and any information related with personal identification was not used on

the report. Cases were also referred to the nearby health facilities for medical care.
1.1.3.14. Dissemination Plan

This study report was submitted to Ethiopian Public Health Institute, Addis Ababa University,
School of Public Health, Ethiopian field epidemiology program, Somali region, Dawa zone and
Hudet woreda. The manuscript of the report would be published in peer-reviewed journals to reach

the scientific community.
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1.1.4. Result

1.1.4.1. Descriptive Epidemiology

By Person

From September 4 to November 5, 2018, which is considered as epidemic period, 356 measles
cases and 13 deaths were recorded on a line list throughout in Hudet woreda. Among these 5 blood
samples were taken to identify the etiologic agent and confirm the outbreak. Accordingly, three
samples were positive for measles IgM using the conventional polymerase chain reaction (PCR)
at national reference laboratory at Ethiopian public health institute (EPHI). The median age of the
cases is 15 years with a range of 2 months to 57 years. Fifty six percent of the cases were female.

Table 1: Distribution of measles cases by age group, Hudet woreda of Dawa zone, Somali region,
Ethiopia, 2018.

Age group

SN Kebele Frequency Percentage
> <1 | 14 154 ;i ;i ii 45+ | Total <1 |14 | 514 | 1524 | 25-34 | 35-44 | 45+ | Total
1 | Chokorsa 14 47 | 10 54 | 16 4 0 144 | 10% | 32% | 7% | 37% | 11% 3% | 0% | 41%
2 | Dheera 1 0 0 0 2 0 0 3133% | 0% | 0% 0% | 67% 0% | 0% 1%
3 | Dibe 11 12 2 13| 11 0 2 51| 22% | 24% | 4% | 25% | 22% 0% | 4% | 14%
4 | Dirir 0 10 6 10 3 1 1 31| 0% | 32% | 19% | 32% | 10% 3% | 3% 9%
5 | El-kala 1 22 | 10 18 | 14 0 1 65| 2% | 33% | 15% | 27% | 21% 0% | 2% | 18%
6 | Haloye 4 3 0 9 5 1 0 22 | 18% | 14% | 0% | 41% | 23% 5% | 0% 6%
7 | Hudet01 0 0 2 2 0 0 0 41 0% | 0% | 50% | 50% 0% 0% | 0% 1%
8 | Hudet 02 0 2 1 2 2 0 0 0% | 29% | 14% | 29% | 29% 0% | 0% 2%
9 | Hudet 03 0 2 0 1 1 0 0 0% | 50% | 0% | 25% | 25% 0% | 0% 1%
10 | M/guba 0 2 0 1 1 0 0 0% | 50% | 0% | 25% | 25% 0% | 0% 1%
11 | Q/hargesa 1 4 6 5 5 0 0 21 | 5% | 19% | 29% | 24% | 24% 0% | 0% 6%
Total 32 | 104 | 37 | 115 | 60 6 4 356 | 9% | 29% | 10% | 32% | 17% 2% | 1% | 100%

The overall attack rate (AR) of the case was 597 cases per 100,000 populations. The attack rate is
high in females (602 cases per 100,000 populations) than males (592 cases per 100,000
populations). Infants were more affected than others (AR <1 year 1340 cases per 100,000
population), 1-4 years of age 1000 cases per 100,000 population and >5 years 450 cases per
100,000 population. The AR for less than 15 years of age was 674.7/100,000 and for greater than
15 years was 539.7/100,000. Further classifying infants show that 13(3.7%) were 0-6 months of
age and 19(5.33%) were 6-12 months of age.
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All patients have fever, rash, cough and conjunctivitis/red eye. Concerning complications, 97.5%
of the cases have pneumonia and 37.5% have otitis media/ear discharge (table 2).

Table 2: Common sign & symptoms and complications of cases with measles, Hudet woreda of
Dawa zone, Somali region, Ethiopia, 2018. (N=39 enrolled cases)

Sign and Symptoms Frequency of cases Percentage
Fever 39 100%
Rash 39 100%
Cough 39 100%
Conjunctivitis 39 100%
Coryza /runny nose 36 92.5%
Diarrhea 32 82.5%
Loss of appetite 24 60%
Vomiting 9 22.5%
Complication

Pneumonia 38 97.5%
Otitis media 14 37.5%
Convolution 2 5%
Blindness 0 0%
Corneal ulceration 0 0%

From all cases 17 (42.4%) took treatment. All treated cases took antibiotics and none of them took
supplementary feeding. Among treated cases 3(18%) were cured, 10(59%) were partially cured

and the remaining 4(24%) deteriorated after treatment (table 3).
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Table 3: Type of treatment taken, Hudet woreda of Dawa zone, Somali region, Ethiopia, 2018.

(N=17 Cases that took treatment)

Type of treatment taken Treatment taken Number percentage
Yes 3 18%
ORS No 14 82%
Yes 17 100%
Antibiotics No 0 0%
Yes 5 29%
Vit.A No 12 71%
Yes 4 24%
Antipyretics No 13 76%
Yes 7 41%
TTC eye ointment No 10 59%
Yes 0 0%
Supplementary No 17 100%

Eighty three percent of the interviewee believe that measles is from God and two percent by contact
with ill person. Lack of knowledge is the main reason for not vaccinated. Fifty nine percent replied
that measles can be cured by modern medicine (table 4).

Table 4. Knowledge and attitude towards measles, Hudet woreda of Dawa zone, Somali region,
Ethiopia, 2018. (N=116 both cases and controls)

Variables Alternatives Number percentage
Contact with ill person 2 1.70%
From God 96 82.75%
How people get measles
Bad weather 15 13%
others 3 2.60%
Lack of knowledge 25 22%
Reason for not vaccinated Absent during campaign 11 10%
NA 80 69%
) By modern medicine 68 58.60%
Eeogj?e%you think measles can By traditional medicine 45 38.80%
keeping sick person in door 3 2.60%
Health facility 64 55.20%
Where do you go fist when you | Traditional healer 6 5%
get sick Stayed at home 41 35%
others 5 4.20%
15|Page
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Place

The highest attack rate was registered in Chokorsa Kebele, 5938 cases per 100,000 populations
and followed by Dibe, El-Kela and Haloye Kebeles, 2352, 1664 and 1062 cases per 100,000
populations respectively.

Thirteen deaths were reported with the overall case fatality rate (CFR) of 4%. The highest CFR
was identified in Hudet 02 Kebele, which was 14%, followed by El-Kela 6% (table 5).

Table 5: Measles Attack rate (AR) and case fatality rate (CFR) by kebele in Hudet woreda of
Dawa zone, Somali Region, Ethiopia, 2018.

Attack rate (AR per
Total 100,000
S.No. | Kebele population | #cases | #deaths population CFR

1 | Chokorsa 2442 144 6 5938 4%
2 | Dhedertu 3345 3 0 90 0%
3 | Dibe 2168 51 2 2352 4%
4 | Dirir 3499 31 0 886 0%
5 | El-kala 3967 65 4 1664 6%
6 | Haloye 2072 22 0 1062 0%
7 | Hudet 01 5301 4 0 75 0%

8 | Hudet 02 4240 7 1 165 14%
9 | Hudet 03 3621 4 0 110 0%
10 | Melka Guba 1600 4 0 250 0%
11 | Qal-Hargesa 2005 21 0 1047 0%
Hudet woreda 59,920 356 13 597 4%

By Time

Onset of rash occurred between September 4, 2018 and November 5, 2018 was presented in
figurel. The detection of the outbreak (the cases) was late by 3 weeks. The outbreak continued for
about 12 weeks (three months). The case builds up gradually to reach its peak on October 19, 2018
and had multiple peaks.

16 |Page
MELAKU SEYOUM, AAU SPH EFETP



Compiled Body of Work in Field Epidemiology

50

45

40

35

30

Detection &
Notification

Team
deploved

Investigation &

response started.

April 2019

Mass vaccination

campaign initiated

& 1k

25

20

15

# measles cases

10

(0}

09/04/2018
09/05/2018
09/06/2018
09/07/2018
09/08/2018
09/09/2018
09/10/2018
09/11/2018
09/12/2018
09/13/2018
09/14/2018
09/15/2018
09/16/2018
09/17/2018
09/18/2018
09/19/2018
09/20/2018
09/21/2018
09/22/2018
09/23/2018
09/24/2018
09/25/2018
09/26/2018
09/27/2018
09/28/2018
09/29/2018
09/30/2018
10/01/2018
10/02/2018
® 10/03/2018
10/06/2018
10/07/2018
10/08/2018
10/09/2018
10/10/2018
10/11/2018
10/12/2018
10/13/2018
10/14/2018
10/15/2018
10/16/2018
10/17/2018
10/18/2018
10/19/2018
10/20/2018
10/21/2018
10/22/2018
10/23/2018
10/24/2018 I
10/25/2018
10/26/2018
10/27/2018
10/28/2018
10/29/2018
10/30/2018
10/31/2018
11/01/2018
11/02/2018
11/03/2018
11/04/2018
11/05/2018
11/06/2018
11/07/2018

f rash onset

O
Q
-

Figure 1: Epidemiologic curve of measles outbreak, Hudet woreda, Somali region, Ethiopia 2018.

1.1.4.2. Vaccination coverage

The administrative measles vaccination coverage was 68%, in 2018. 254(71%) of measles cases
had not received any dose of measles containing vaccine (MCV1). Moreover, 32% of the cases
aged between 1 year and 15 years, the age range in which a high level of vaccination coverage is
to be expected, had not received any dose of the vaccine. Among the total cases, 25% of the patients
had received one dose of measles containing vaccine (MCV1) and the rest 5% of them had received
two doses of measles containing vaccine (MCV2). The highest unvaccinated cases were reported
from Chokorsa Kebele which was 38% from the total unvaccinated cases and followed by El-Kela

and Dibe which was 22% and 14% respectively.
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Figure 2: measles vaccination coverage, 2013-2017, Hudet woreda, Somali Ethiopia.
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Table 6: Vaccination status of Measles cases by kebelel, Hudet Woreda of Dawa Zone, Somali
Region, Ethiopia, 2018.

Vaccine dose % of Unvaccinated % of
cases from kebele Unvaccinated
S.No. | Kebele 0| 1| 2|#cases | total cases cases by kebele

1 | Chokorsa 9% | 43| 6 144 66% 38%
2 | Dhedertu 2| 1| O 3 67% 1%
3 | Dibe 36| 12 3 51 71% 14%
4 | Dirir 200 7| 4 31 65% 8%
5 | El-kala 5| 9| 2 65 83% 22%
6 | Haloye 16| 5| 1 22 73% 6%
7 | Hudet 01 2| 2| 0 4 50% 1%
8 | Hudet 02 5/ 2| 0 7 71% 2%
9 | Hudet 03 2| 1| 1 4 50% 1%
10 | Melka-guba 21 2| 0 4 50% 1%
11 | Qal-hargesa 17| 4| O 21 81% 7%

Grand Total | 253 | 88 | 17 356 71% 100%

1.1.4.3. Cold chain management

The woreda has 27 health posts and 5 health centers. These functional health posts have no
functional refrigerator due to different reasons like shortage of fuel cost, shortage of spare part for

the fridge and lack of technical skill. There is functional fridge at all health center.

1.1.4.4. Identified risk factors for measles outbreak

Bi-variate and Multi-variate analysis was performed to determine the strength of association of
potential risk factors for measles. Statistically significant variables on bi-variate analysis were
being vaccinated as protective factor (COR: 0.052; 95% CI: 0.02-0.14; P: 0.001), family size above
four (COR: 8; 95% CI: 3.12-20.5; P: 0.001), living in unventilated house (COR: 4.58; 95% CI:1.6-
13; P: 0.004), being malnourished (COR: 12.94; 95% CI: 4.75-35.25; P: 0.001), having travel
history to measles affected area 7-18 days prior to onset of rash (COR: 7.78; 95% ClI: 3.21-18.9;
P: 0.001), absence of health facility within 5 km radius (COR: 5; 95% CI: 1.61-15.45; P: 0.005),
knowing mode of transmission (COR: 0.23; 95% CI: 0.099-0.544; P: 0.001), Knowing measles is
Vaccine preventable (COR: 0.12; 95% CI: 0.46-0.289; P: 0.001) (Table 7).
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Table 7: Bivariate analysis for different exposures to measles, Hudet Woreda, Somali Region,

Ethiopia, 2018.

Variable Case (%) Control (%0) COR (95% CI) P-value
Male 22 (43.6%) 40 (52%)
Sex R 17 (56.4%) | 37 (48%) 1.2 (0.55-2.6) 0.649
Educational status of the Iliterate 36 (92.3%) 61 (79.2%) 3.1 (0.858-11.55) 0.084
family Literate 3 (7.7%) 16 (20.8%)
Less a8 O | 707.0%) | 49 (63.6%)
Family size G reator than 8.0 (3.12-20.5) 0.001
four 32 (82.1%) 28 (36.4%)
Any sick person in the Yes 25(64.1%) | 32 (41.6%)
family with similar 2.5 (1.13-5.57) 0.023
symptom No 14 (35.9%) | 45 (58.4%)
L Yes 8 (20.5%) 64 (83.1%)
Vaccination status 0.1(0.02-0.14) 0.001
No 31 (79.5%) 13 (16.9%)
Contact with a person with | vyes 28 (71.8%) 55 (71.4%)
measles symptoms 2-3 1.0 (0.43-2.39) 0.96
months before on set of No 11(28.2%) | 22 (28.6%) R '
rash
Travel history to o measles | Yes 23 (59%) 12 (15.6%)
affected area 7-18 days 7.7 (3.21-18.9) 0.001
prior to onset of rash No 16 (41%) 65 (84.4%)
knowing mode of Yes 10 (25.6%) 46 (59.7%) 0.2 (0.099-0.544) 0.001
transmission of measles No 29 (74.4%) 31 (40.3%) A ' '
N I 17(43.6% 70 (90.9%
Nutritional status ormaZ_ (43.6%) (09%) 1156 (4.75-35.25) 0.001
Malnourished | 22 (56.4%) 7 (9.1%)
i 0, 0,
House condition Ventllate_d 5 (12.8%) 31 (40.3%) 4.6 (1.6-13) 0.004
Not ventilated | 34 (87.2%) 46 (59.7%)
eSO 1 4(103%) | 28 (36.4%)
Distance from HF queater e 5.0 (1.61-15.45) 0.005
0, 0,
gkl 35(89.7%) | 49 (63.6%)
Knowing measles is Yes 17 (43.6%) | 67 (87%) 0.1(0.46-0.289) 0.001
Vaccine preventable No 22 (56.4%) 10 (13%) B '
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For exposures that were significant on bivariate analysis we verified whether the association of
potential risk factors for measles were due to confounder, effect modification or real association.
Statistically significant variables on multi-variate analysis were family size above four (AOR:
21.8; 95% CI: 2.14-222.2; P: 0.009), travel history to measles affected area (AOR: 16.3; 95% CI:
2.1-125.7; P: 0.007), being vaccinated as preventive factor (AOR: 0.11; 95% CI: 0.015-0.804; P:
0.03), Knowing measles is vaccine preventable (AOR: 0.093; 95% Cl: 0.011-0.82; P: 0.032), being
malnourished (AOR: 11.24; 95% ClI: 1.21-104.5; P: 0.033) (table 8).

Table 8: Multivariate analysis for significant exposures on bivariate analysis to measles, Hudet
Woreda, Somali Region, Ethiopia, 2018.

Variables Cases (%) | Controls (%) | AOR (95% CI) P-value
Being from un Illiterate 36 (92.3%) | 61 (79.2%) 45 (0.11-1755) 0.424
educational family Literate 3 (7.7%) 16 (20.8%) T ' '
Less than or equal
Familysizeabove | yopour | TAT9%) [ 49636%) |, 0o ma | 0000
four Greater than four | 32 (82.1%) | 28 (36.4%)
presence of sick Yes 25 (64.1%) | 32 (41.6%) 1.3(02-9.0) 0.76
person in the family | No 14 (35.9%) | 45 (58.4%) T '
Knowing measlesis | Yes 17 (43.6%) | 67 (87%) 0.1(0.011-0.82) 0,032
vaccine preventable | No 22 (56.4%) | 10 (13%) o ' '
Travel history to Yes 23 (59%) 12 (15.6%)
measles affected area 16.3(21-125.7) | 0.007
7-18 days prior to No 16 (41%) | 65 (84.4%)
onset of rash
Knowing modes 