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ORIGINAL ARTICLE

POPULATION DYNAMICS IN DABAT HEALTH AND DEMOGRAPHIC SURVEIL-
LANCE SYSTEM SITES, DABAT DISTRICT, NORTHWEST ETHIOPIA: A FOUR-
YEAR SERVEILLANCE REPORT (2009 To 2012)

ngzaw Kebede', Gavhaw Andarge’, T evfahun Melesse', T emesgen Azmeraw?’, Takele Tadesse', Yiforkir T efera Abebaw
Gebeyehu Tadesse Awoke Kassahun Alemu Sisay Yzfm Afework Kassu T efem Abula, Mengesha Admassu’, Shltaye Ale-
mi’, Solomon Meseret', ngsu Negesse', Getu Degu, Solomon Mekonnen Berihun Megablaw Wondwosen Zemene', Assefa
Getachew Belaynew Wassie*, Solomon Amsalu Mamo Wubshet Mezgebu Yitayal’, Faszl Tessema’, Yihunie Lakew®, Yosef
Fekadu®, Tariku Dejene’, Ejigu Gebeye'* Melkamu Birki’

ABSTRACT

Introduction: The Dabat Health and Demographic Surveillance System was launched by the then Gondar College of Medi-
cal Sciences in 1996. The main reasons for establishing the surveillance system were to produce demographic and health relat-
ed evidence in Dabat district and build capacity of the college staff in managing surveillance systems including managing and
analyzing longitudinal data. The objective of this report is to describe the population dynamics in Dabat Health and Demo-
graphic Surveillance System sites.

Methods: A population based surveillance system has continued in Dabat District after conducting re-census in February
2008. Data has been collected by trained data collectors every 6 months. This report includes the analysis of the follow up data
from January 01, 2009 to December 31, 2012. Mid-year population counts were reported on June 30 of each year. Data was
initially entered using software developed for the DRC purpose and was later migrated to HRS2. STATA was used for data
analysis.

Results: The population counts were 45369 in 2009, 45815 in 2010, 46178 in 2011, and 47253 in 2012. The Crude Birth
Rate (CBR) ranged from 25.2 in 2011 to 30.0 births/1000 population in 2009. Similarly, Total Fertility Rate (TFR) ranged from
3.6in 2011 to 4.4 in 2009. The Crude Death Rates (CDRs) were 7.6 in 2009, 7.8 in 2010, 5.3 in 2011, and 6.6 per 1000 popula-
tion in 2012. Infant Mortality Rate (IMR) decreased from 74.2 in 2009 to 60.0 per 1000 live births in 2012. In the same manner,
Under-five Mortality Rate (USMR) decreased from 92.5 in 2009 to 75.8 per 1000 live births in 2012.The net-migration rates
were negative in all the surveillance years. Migration rates were high among females in the age group of 20-29 years. The rates
of natural increase were 2.2 in 2009 and 201; 2.0 in 2011, and 2.3 per 1000 population in 2012.

Conclusion: While the decreases in fertility rates were not remarkable there were substantial reductions in childhood mor-
tality rates. The net external migration rates were negative over the entire surveillance period. The District Health Office and
the health institutions in the area with other stakeholders need to maximize their curative, preventive, and promotive health
services to significantly reduce the fertility and mortality rates. Further detailed research on reasons for migration, especially
out-migration, is also recommended.

Key words: Population dynamics, Dabat HDSS; Fertility; Mortality; Migration
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INTRODUCTION

A Systematic collection of data is required to under-
stand the composition, growth, and movement of the
population. Generally, demographic data and esti-
mates are drawn primarily from national censuses,
demographic surveys, and vital statistics systems. In
Ethiopia, one of the sources of information on de-
mography is the population and housing census.
Three censuses were conducted in 1984, 1994 and
2007(1). Additionally, some other surveys were con-
ducted in the country to generate data on demogra-
phy and health which included the 1981 Demograph-
ic Survey, the National Family and Fertility Survey
(NFFS) in 1990, and the 3 Demographic and Health
Surveys (EDHS) conducted in 2000, 2005, and 2011
(2). On top of these, data related to health is generat-
ed by health institution-based passive surveillance

3).

In Ethiopia nationwide surveys are not conducted
frequently which leads to lack of information about
the population between the two surveys. Moreover,
there has been no continuous registration of vital
events. To fill some of the information gaps related
to demography and health, Health and Demographic
Surveillance Systems (HDSS) were established by
different universities at different corners of the coun-
try. The other major purpose of establishing the sur-
veillance systems was to facilitate research undertak-
ings in the respective universities. The established
university owned surveillance systems included the
Butajira Rural Health Program (BRHP)(4), the Ad-
dis Ababa Mortality Surveillance Program (AAMSP)
(5), the Dabat Research Center (DRC)(6), the Gilgel
Gibe Field Research Center (GGFRC)(7), the Kersa
Demographic Surveillance and Health Research Cen-
ter (KDS-HRC)(8), the Kilite Awlaelo Demographic
and Health Surveillance Site (KAD-HDP)(9), and the
Arba Minch Zuria Demographic and Health Devel-
opment Program (AM-DHDP)(10).

The Dabat Research Center (DRC) or the Dabat
HDSS was established in 1996 after conducting the
first baseline survey. Dabat town, the capital of
Dabat District, is located approximately 821 km
northwest of Addis Ababa and 75 km north of Gon-
dar town. This surveillance site covers 10 randomly
selected kebeles (seven rural and three urban) out of
the 32 kebeles in the district. In 2008, the second
baseline survey was conducted because there was
some change in the kebeles included in the surveil-
lance(6).

The Total population of Ethiopia during the 2007
census was 73.8 million. The male population was
slightly higher (50.5%) than the female population
(49.5%) at the country level. Similarly, in Amhara

Region males constituted 50.2% of the total popula-
tion. Dabat district had a total population of 145,458
where 73,825 (50.75%) were males(1). Slightly dif-
ferent to this finding, males were found to constitute
49% of the total population included in the surveil-
lance as revealed by the 2008 baseline survey(6).
Nationally, the annual growth rates decreased from
3.1% per annum in 1984 to 2.6% in 2007. During the
same period the Amhara Region was reported to
have the lowest growth rate (1.7% per annum)(1).

The fertility rates were different in different parts of
Ethiopia. The Crude Birth Rate (CBR) in the country
was 34.5 births per 1,000 population as reported in
the 2011 EDHS. Like the other fertility measures,
there was a significant difference in the CBR of ur-
ban and rural areas. The CBR was higher in rural
areas (36 per 1,000 population) than in urban areas
(26 per 1,000 population). The General Fertility Rate
(GFR) in Ethiopia was 161 live births per 1,000
women aged 15-44 years. This rate was considerably
higher in rural areas (184) than in urban areas (89).
The fertility among adolescents aged 15-19 was 79
births per 1,000 women in Ethiopia. Fertility peak
was observed at age 25-29 in both rural and urban
areas. While the Total Fertility Rate (TFR) for the
nation was 4.8 during the 2011 EDHS, there were
substantial differences among the regions, ranging
from 1.5 in Addis Ababa to 7.1 in Somali. The TFR
in the Amhara Region was lower than the national
average(2). During the 2008 re-census conducted by
the Dabat Research center, the CBR of the study area
was 27.4 per 1000 population. The GFR and TFR
were 118.8 per 1000 women aged 15-49 years, and
4.7 per woman, respectively(6).

Mortality rates in Ethiopia have shown a reduction.
Infant Mortality Rate (IMR) and Under Five Mortali-
ty Rate (USMR) are two of the indicators of the 4™
MDG which is related to child mortality. The IMR
decreased from 77 per 1000 live births in 2005 to 59
per 1000 live births in 2011. Similarly, USMR de-
creased from 123 per 1000 live births in 2005 to 88
per 1000 live births in 2011(2). The Crude death
rates (CDR) in Dabat HDSS site were 11.7 per 1000
population in 1996 and 5.9 per 1000 population in
2008. During the 2008 re-census, the IMR and
USMR were reported as 39.2 and 57.6 per 1000 live
births, respectively(6, 11).

Migration is one of the components of population
change. In Ethiopia, the emigration rate seems great-
er than the immigration rate. In 2010 the emigration
rate was 0.7% and that of the immigration was 0.6%.
Most people emigrate to Sudan, the United States,
Israel, Djibouti, Kenya, Saudi Arabia, Canada, Ger-
many, Italy, and Sweden. Ethiopia also receives a
significant number of immigrants from Eritrea, So-
malia, Sudan, Djibouti, and Kenya(12).
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The Dabat HDSS was established with the aim of
generating continuous demographic and health relat-
ed information to support evidence based decision-
making and enhance the integration of training, ser-
vice, and research. This report is a special issue
which focus on population dynamics.

OBJECTIVES

The objective of this report is to describe the popula-
tion dynamics of Dabat HDSS sites in Dabat District
during the surveillance period from 2009 to 2012.

METHODS

Study design:

A community-based follow up study (surveillance)
has been conducted following the baseline survey of
1996 and the re-census of 2008.

Study area:

The surveillance has been conducted in Dabat district
which is located in northwest Ethiopia. In 2007, the
district had a total population of 145,458, living in 27
rural and 3 urban Kebeles (sub-districts), according
to the report of the Central Statistical Agency. The
altitude of the district ranges from about 1000 meters
to over 2500 meters above sea level. Seven rural and
3 urban kebeles are included in the surveillance(1).

Population under surveillance:

All permanent residents of the selected seven rural
and three urban kebeles were enumerated during the
2008 re-census. After the census, births and other
pregnancy outcomes, deaths, migrations, and marital
status changes have been registered every 6 months
regularly during a specified update round time. The
data of nine update rounds had been collected until
the end of December, 2012.

Selection of kebeles:

During the selection of kebeles, climatic condition
was considered in addition to the efforts made to
represent both urban and rural kebeles. Accordingly,
three climatic conditions namely, highland, midland,
and lowland were included in the surveillance. Even
though kebeles were designated as highlands, mid-
lands, and lowlands, all of the households in a specif-
ic kebele might not have the same climatic condition.
After stratifying the kebeles by climatic condition,
seven kebeles from the highland, one kebele from the
midland, and two kebeles from the lowland were
selected randomly. The lowland rural kebeles were
Arebur and Bera. Talakmesk was the only rural
kebele representing the midland. Benker, Tenseye,
Dequa, and Chila were rural kebeles representing the
highland. The 3 urban kebeles of Dabat town

( kebele 01, 02, and 03) were all highlands(6). The
surveillance kebeles are shown in Figure 1.

Data collection:

During each round, data was collected using a semi-
structured questionnaire. The update questionnaire
included information related to birth and other preg-
nancy outcomes, death, migration, and marital status
change. The Data was collected by 17 trained and
full-time field workers who had completed high
school and were living in the district. Four supervi-
sors were deployed to supervise the data collection.
Interviews were administered to the heads of the
households. When the head was not available during
the data collection, the next elder family member was
interviewed. When data collectors visited the houses
during the update rounds, they wrote the name of the
individual who migrated on their notebook and wait-
ed for 6 months for final registration of his/her mi-
gration status on the migration form. This procedure
was applied for both internal and external migrations.
After waiting for 6 months, the date of migration was
registered as the date that individual first entered or
left the house. Data quality was maintained by an
intensive training of field workers and supervisors,
pre-testing of data collection tools, close supervision
by resident supervisors and research team members.

Data processing and analysis:

Data completeness was checked by supervisors dur-
ing data collection and by data clerks and data man-
agers during entry. Incomplete questionnaires were
sent back to the site and refilled. Data were initially
entered using software developed for the DRC pur-
pose and later migrated to the Household Registra-
tion System (HRS2). The data was exported to
STATA version 11.0 statistical packages for analy-
sis. This report included analysis of the follow up
data from January 01, 2009 to December 31, 2012.
The mid-year population counts reported was the
population on June 30 in the respective years.
Operational definitions:

Aged dependency ratio: the ratio of number of peo-
ple aged 65 years and over to number of people aged
15-64 years.

Child dependency ratio: the ratio of number of peo-
ple aged 0-14 years to number of people aged 15-64
years.

Child mortality rate: number of deaths of children
aged 1 to 4 years in a given year per 1000 live births.
Child-Woman ratio: number of children under age 5
per 1000 women of childbearing age in a given year.
Early neonatal mortality rate: number of deaths of
infants during the first seven days of life in a given
year per 1,000 live births in the same year.

External in-migration rate: the number of people
who entered the Dabat HDSS sites per 1,000 popula-
tion of the HDSS sites.

External out-migration rate: the number of people
departed from Dabat HDSS sites per 1,000 popula-

2
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Figure 1: Map of Ethiopia (left), Dabat district (right top), and Dabat HDSS site (right bottom), 2012

tion of the HDSS sites.

General Fertility rate (GFR): the number of live
births per 1,000 women aged 15-49 in a given year
Growth Rate: the rate at which a population is in-
creasing (or decreasing) in a given year due to natu-
ral increase and net migration, expressed as a per-
centage of the base population

Highland: altitude of 2,000 to 2500 meters above sea
level.

Internal in-migration: is a type of migration where a
person comes to a specific household from another
household within Dabat HDSS.

Internal in-migration rate: the number of people
who entered specific households from other house-
holds within the Dabat HDSS per 1000 population of
the specific destination sites of the HDSS.

Internal migration: is a type of migration where
residence changes from one residential unit to anoth-
er within Dabat HDSS.

Internal Out-migration: is a type of migration where
a person leaves a specific household and moves to
another household within Dabat HDSS.

Internal out-migration rate: the number of people
who left specific households and moved to other
households within Dabat HDSS per 1000 population
of the specific sites where these people have been
living.

Kebele: the smallest administrative unit of local gov-
ernment in Ethiopia.

Late Neonatal Mortality Rate: number of deaths of
infants after 7 days and before 28 days of life in a

given year per 1,000 live births in the same year.
Lowland: altitude of less than 1500 meters above sea
level

Midland: altitude ranging from 1,500 to 1,999 me-
ters above sea level

Neonatal mortality rate: number of deaths of infants
under 28 days of age in a given year per 1,000 live
births in the same year.

Net External Migration Rate: the net effect of exter-
nal in-migration and out-migration on the HDSS site
population expressed as increase or decrease per
1000 population of the HDSS site in a given year.
Nonworking-age population: people younger than
15 years and older than 64 years.

Post neonatal mortality rate: number of deaths of
infants aged 28 days to 1 year per 1,000 live births in
a given year.

Rate of Natural Increase (RNI): the rate at which a
population is increasing (or decreasing) in a given
year due to a surplus (or deficit) of births over
deaths, expressed as a percentage of the base popula-
tion.

Total dependency ratio: the ratio of nonworking-age
to working-age population

Under-five mortality rate: number of deaths of chil-
dren from birth to 4 years per 1000 live births in a
given year.

Very highland: altitude greater than 2500 meters
above sea level

Working-age population: people aged 15-64 years
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Ethical considerations:

The study protocol was reviewed and approved by
the Institutional Review Board of the University of
Gondar, Ethiopian Science and Technology Agency
through the Ethiopian Public Health Association, and
Center for Disease Control and Prevention (CDC).
Written permission was obtained from the North
Gondar Zonal Health Office and the Dabat District
Health Office. Informed verbal consent was secured
from the respondents after a full explanation about
the surveillance including the purpose of the study.
The freedom of each participant to withdraw at any
time during the follow up was guaranteed. Data con-
fidentiality was assured by making the data accessi-
ble only to the research team and by locking the
questionnaire in a box. The information obtained
from analysis of the surveillance data was dissemi-
nated to people in the surveillance site and other
stakeholders by using different strategies, like send-
ing written reports, presenting core findings at meet-
ings, and publishing them in journals.

RESULTS

Population size:

The population counts over the 4 years of surveil-
lance time were 45,369 in 2009, 45,815 in 2010,
46,178 in 2011, and 47,253 in 2012. During the en-
tire surveillance period males constituted about
49.3% of the total population on average. Different
sex compositions had been observed at different ages
of the population. The percentage of males during the
first year of life was 50.9%, 51.6 %, 51.0%, and
51.2%, respectively for the surveillance years of
2009, 2010, 2011, and 2012. The percentage of
males decreased at the age of 30-34 years. It was
46.8% in 2009, 46.1% in 2010, 46.0% in 2011, and
44.9% in 2012. On the other hand, males significant-
ly outnumbered the females at the age of 65 years
and above where they constituted about 54.6% of the
total population on average (Table 1). As shown in
Figure 2 & 3, the proportion of under five population
decreased in 2009 compared to the proportion in
2012. Out of the total population of the surveillance
site, the numbers of rural dwellers were 36,102 (79.6
%), 36,240 (79.1%), 36,332 (78.7%), and 36,629
(77.5%) in 2009, 2010, 2011, and 2012, respectively
(Table 2). In the rural kebeles, most people (7,636)
lived in Arebur followed by Talak Mesk (5,354)
(Table 3). In 2012, a total of 34,857 people (73.8 %)
lived in the high land and very highland areas. All
the urban kebeles lay in the very highland and high-
land areas. During the same year, 12,342 people
(26.1%) lived in the Midland area. On the contrary,
very few (54) lived in the lowland area (Table 4).

The total numbers of women in their reproductive
age (15-49 years) were 10,385 (22.9% of the total
population) in 2009, 10,544 (23.0%) in 2010, 10,636

(23.0%) in 2011, and 10,967 (23.2%) in 2012. The
total number of under five children was 7,330
(16.2%) in 2009, 7,241 (15.8%) in 2010, 6,863
(14.9%) in 2011, and 6,754 (14.3%) in 2012. The
under 15 year old population was 20,524 (45.2%) in
2009, 20573 (44.9%) in 2010, 20282(43.9%) in
2011, and 20577 (43.5 %) in 2012. In each year, the
numbers of the working age population were 23282,
23657, 24206, and 24970 in 2009, 2010, 2011, and
2012, respectively. While the old age dependency
ratio slightly increased from 6.7% in 2009 to 6.8% in
2012, child dependency ratio decreased from 88.2%
in 2009 to 82.4% in 2012. The maximum total de-
pendency ratio was seen in 2009 (94.9%) and the
minimum in 2012 (89.2%) (Table 5).

The total number of households in 2009 was 9890 of
which 2631 lived in urban and 7259 in rural surveil-
lance sites. The number of households in 2012 in-
creased to 10,594 when 3134 were in urban and 7460
in rural areas. The average family size in the surveil-
lance sites slightly decreased from 4.6 in 2009 to 4.5
in 2012. However, there were differences between
rural and urban dwellers in terms of family size. In
2009, the rural dwellers’ average family size was 5.0
while it was 3.5 in urban areas. Similar differences
were also observed in the remaining years (Table 6).
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Age Group

Age Group

Sex
Male Female

55+ =B85+
BO-G4— —50-54
75-79— ~75-79
70-74- —70-74
B5-GO— —65-6
BO-G4— —60-54
55-50— —55-59
50-54— —50-54
4540 —45-49
40-44— —40-44
35-30— —35-39
30-34— ~30-34
25-20— —25-29
20-24- —20-24
15-19— ~15-19
10-14- —10-14

5.9 —5-9

0-4— —0-4

T T T T | T T T T
4,000 3,000 2,000 1,000 0 1,000 2,000 3,000 4,000
Count
Figure 2: Population pyramid of Dabat HDSS site, 2009
Sex
Male Female

85+ —E5+
BO-G4- —30-34
75-70= ~75-79
70-74 ~70-74
65-69— —65-59
BO-G4= —G0-54
55-59= ~55-59
50-54- —50-54
45.49- —45-49
40-44 —40-44
35-39- —35-39
30-34- —30-34
25-20- —25-29
20-24- —20-24
15-19= ~15-19
10-14= —10-14

5.0 —5-0

0-4= —0-4

T T T T I T T T T
4,000 3,000 2,000 1,000 0 1,000 2,000 3,000 4,000
Count

Figure 3: Population pyramid of Dabat HDSS site, 2012
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Fertility:

The Crude Birth Rates of the area were 30.0 in 2009,
29.6 in 2010, 25.2 in 2011, and 29.6 per 1,000 popu-
lation in 2012. The Child-Woman ration decreased
from 705.8 per 1000 women of childbearing age in
2009 to 715.8 in 2012 (Table 7). When the entire 4
years period is considered, the CBR was 28.5 per
1000 women years (Table 8). The minimum CBR in
urban areas was 19.0 per 1,000 population in 2011
and the maximum was 25.3 per 1,000 population in
2012. In Rural areas, the minimum CBR was 26.9
per 1,000 population in 2011 and the maximum CBR
was 32.2 per 1,000 population in 2009 (Table 9). The
Age Specific Fertility Rate (ASFR) among adoles-
cents of age 15-19 years decreased from 81.6 per
1,000 in 2009 to 72.3 per 1,000 in 2012. The ASFR
reached its peak in the age interval of 25-29 in all the
years, except in 2012 in which the peak was in the
interval of 30-34 years. For the year 2009 alone, the
ASFR increased from 81.6 births per 1,000 women
in the age interval of 15-19 to 197.5 births per 1,000
women in the age interval of 25-29, and then de-
clined to 47.7 births among women aged 45-49
years. In the year 2012, the ASFR started to increase
from 72.3 births per 1,000 women in the age interval
of 15-19 and reached 198.5 births per 1,000 women
in the age interval of 30-34 years, and then fell to

17.1 births among women aged 45-49. Age Specific
Fertility Rates were higher in rural areas compared to
urban areas in all age groups. In 2009, the ASFR
among adolescents in the age interval of 15-19 years
was 48.7 and 93.2 for urban and rural residence, re-
spectively. In 2012, this rate decreased to 32.1 for
urban areas and 86.9 for rural areas (Table 9).

The Total Fertility Rate (TFR) for the study area was
4.4 in 2009, 4.2 in 2010, 3.6 in 2011 and 4.2 in 2012.
The TFR in rural areas exceeded the TFR in urban
areas for each of the follow up years. In urban areas,
the TFR slightly increased from 2.3 in 2009 to 2.5 in
2012. To the contrary, in rural areas, the TFR slightly
decreased from 5.2 in 2009 to 4.9 in 2012. During
the study years, the General Fertility Rate (GFR)
decreased from 131.2 live births per 1,000 women of
reproductive age in 2009 to 127.6 live births per
1,000 women of reproductive age in 2012 (Table 9).
Considering the entire four-year period from 2009 to
2012, the TFR of the urban areas was 2.2 while the
rural areas had a TFR of 4.5. The TFR for the whole
surveillance site was 3.8 (Table 10).
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Mortality:

The crude death rate for the period 2009 to 2012 was
6.8 per 1000 person years. High Age Specific Mor-
tality Rates (ASMRs) were observed in children of
under- five years (26.8 per 1000 person years) and
people aged 65 years and above (40.3 per 1000 per-
son years) (Table 11). In each surveillance year, the
highest crude death rate was observed in 2010 (7.8
per 1000 population) and the lowest was for the year
2011 (5.3 per 1000 population) (Table 12). The low-
est ASMR was observed among 5-9 and 10-14 years
age groups. The ASMRs for the age group of 10-14
years were 1.3 per 1000 population in 2009 and 0.8
per 1000 in 2012 (Table 12). In general, the CDR
rate was higher for males than females except in
2011. Among males, the CDRs were 8.1 per 1000
population in 2009, 7.9 per 1000 in 2010, 5.0 per
1000 in 2011, and 7.4 per 1000 in 2012, while for
females it was 7.2 per 1000 population in 2009, 7.7
per 1000 in 2010, 5.6 per 1000 in 2011, and 5.9 per
1000 in 2012 (Table 13). Also during the entire four-
year period, males had higher CDR (7.1 per 1000
person years) compared to females (6.5 per 1000
person years) (Table 14).

Crude Death Rates were higher in urban areas in
2009 and 2010 but in 2011 and 2012 mortality rates
in rural areas slightly surpassed the mortalities in
urban areas. In 2009 the CDRs in urban and rural
areas were 9.9 per 1000 population and 7.1 per 1000
respectively. When the death rates during the last
surveillance year were compared, the CDR in urban
areas was 6.5 per 1000 population and in rural areas
it was 6.7 per 1000 population (Table 15). During the
entire four years, urban areas had higher CDR (7.3

per 1000 person years) compared to rural areas (6.7
per 1000 person years) (Table 16).

During the entire period from 2009 to 2012, the aver-
age Early Neonatal, Neonatal, Infant, and Under-five
mortality rates were 24.2, 35.2, 63.6 and 83.8 per
1000 live births, respectively. The IMR decreased
from 74.2 in 2009 to 60.0 per 1000 live births in
2012. Similarly the under-five mortality rate de-
creased from 92.5 in 2009 to 75.8 in 2012 (Table 17).
Even though some variations were seen from year to
year, when the entire 4 years period is considered, all
the childhood mortality rates were higher in rural
areas. In the urban areas, the average ENMR, NMR,
IMR, and USMR were 21.4, 27.0, 48.4, and 63.0 per
1000 live births, respectively. In the rural areas, the
average ENMR, NMR, IMR, and USMR were 24.8,
36.9, 66.7, and 88.1 per 1000 live births, respectively
(Table 18). During the entire four years ENMR,
NMR, IMR, and USMR were higher in highland are-
as compared to midland areas. In the highland areas,
ENMR, NMR, IMR, and U5SMR were 27.4, 38.0,
71.9, 92.2 per 1000 live births, respectively. On the
other hand, in the midland arcas ENMR, NMR, IMR,
and USMR were 17.2, 28.9, 44.8, 65.1 per 1000 live
births, respectively. While the CDR remained at 5.6
in midland areas between 2009 and 2012, it de-
creased from 8.4 to 7.0 in highland areas between
2009 and 2012 (Table 19).

Table 11: Age Specific Mortality Rates (per 1000 person years) for the entire period 2009-2012, Dabat HDSS,

December 2012

Age group Person years No of deaths ASMR

0-4 16528.7 443 26.8
5-9 29457 30 1
10-14 26516.4 23 0.9
15-19 25619.7 41 1.6
20-24 18572.5 47 2.5
25-29 12554.9 47 3.7
30-49 33835.4 146 4.3
50-64 14606.8 172 11.8
65+ 77741 313 40.3
Total 185465.6 1262 6.8
CDR - 6.8
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Migration:

In 2009, a total of 1731 people out-migrated from the
HDSS site making the external out-migration rate
38.2 per 1000 population. The external out-migration
rate increased to 49.1 in 2012 (Table 20). During the
entire four years, the external out-migration rate was
41.3 per 1000 person years. The out-migration rates
were the highest among people aged is 20-24 years
(96.3 per 1000 person years) followed by 15-19 years
(77.2 per 1000 person years), and 25-29 years (57.6
per 1000 person years). The lowest out-migration
rates were observed in the age group of 50-64 years
and 65 years and above which were 10.7 and 10.9
per 1000 person years, respectively (Table 21). Each
year, external out-migration rates were higher among
females (Table 22).

Over the entire four years, external out-migration
rates were 35.8 per 1000 person years for males and
46.7 per 1000 person years for females. The highest
external out-migration rates for both sexes were ob-
served among people aged 20-24 years. In this age
group, the external out-migration rates for males was
83.4 per 1000 person years while it was 109.4 per
1000 person years for females. Followed by the age
group of 20-24 years, a high rate of external out-
migration was seen in the age group of 25-29 years
among males which was 62.8 per 1000 person years.
On the contrary, the second highest rate of out-
migration in females was observed among 15-19
years (104.2 per 1000 person years) (Table 23). Ex-
ternal out-migration rates were higher in the urban
areas compared to the rural areas across the study
years. External out-migration rate in the urban areas
decreased from 69.5 per 1000 population in 2009 to
66.5 per 1000 population in 2012.

On the contrary, increased patterns of external out-
migration rates were seen over the four years in the
rural areas (Table 24). During the entire four years
the external out-migration rates were 61.5 per 1000
person years and 35.8 per 1000 person years, respec-
tively for urban and rural areas (Table 25).

The number of external in-migrants increased from
1,158 in 2009 to 1,916 per 1000 population in 2012.
Accordingly the external in-migration rates increased
from 25.5 per 1000 population in 2009 to 40.5 per
1000 population in 2012 (Table 26).

During the entire four years the external in-migration
rate was 31.5 per 1000 person years. The in-
migration rates were highest among people aged is
25-29 years (63.6 per 1000 person years), followed

by 20-24 years (47.1 per 1000 person years). The
lowest in-migration rates were observed in the age
group of 50-64 years which was 11.2 per 1000 per-
son years, respectively (Table 27). Each year, exter-
nal in-migration rates were higher among females
compared to males (Table 28). Over the entire four
years, external in-migration rates were 26.1 per 1000
person years for males and 36.7 per 1000 person
years for females. The highest in-migration rates for
both sexes were observed among people aged 25-29
years. In this age group, the external in-migration
rates for males was 57.1 per 1000 person years while
it was 69.5 per 1000 person years for females. Fol-
lowed by the age group of 25-29 years, a high rate of
external in-migration was seen among the age group
of 0-4 years in males which was 48.6 per 1000 per-
son years. On the contrary, the second highest rate of
in-migration rate in females was observed among 20-
24 years (67.5 per 1000 person years) (Table 29).

External in-migration rates were higher in the urban
areas compared to the rural areas across the study
years. External in-migration rate in the urban areas
increased from 66.3 per 1000 population in 2009 to
92.2 per 1000 population in 2012. It also increased in
rural areas from 15.1 per 1000 population in 2009 to
25.6 per 1000 population in 2012 (Table 31). During
the entire four years, the external in-migration rates
were 76.2 per 1000 person years and 19.3 per 1000
person years, respectively for urban and rural areas
(Table 31).

The net migration rates were negative throughout the
four surveillance years. It was -1.3 per 1000 popula-
tion in 2009, -18 per 1000 population in 2010, -0.5
per 1000 population in 2011, and -8.6 per 1000 popu-
lation in 2012 (Table 32).

Population growth:

Considering births and deaths only, the Natural
Growth rates were 2.2 percent in 2009 and 20110,
2.0 percent in 2011, and 2.3 percent in 2012. The net
growth rates were less than 2. It was 1.0 percent in
2009, 0.4 percent in 2010, 1.9 percent in 2011 and
1.4 percent in 2012 (Table 32).
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DISCUSSION

The population of Dabat Health and Demographic
and Health Surveillance site increased from 45,369
in 2009 to 47, 253 in 2012. The natural growth rates
were almost the same in the 2 surveillance years, 2.2
percent in 2009 and 2.3 percent in 2012. The natural
growth rate of 2009 was higher than the annual
growth rate reported for the Amhara Region in 2007
which was 1.7 percent but lower than what was re-
ported for the country as a whole (2.6%)(1). The net
growth rates were lower than the crude rates of natu-
ral increase in all the surveillance years due to high
rates of external out-migration. Since most people in
the surveillance area live in rural areas, people might
have migrated to major urban settings for different
reasons like college education, employment etc.

In 2009 males constituted about 49.3% of the total
population which was a little bit lower than the cen-
sus report for the country (50.5%) but similar to the
finding of the 2008 re-census finding (49.0%) in the
surveillance area(l, 6). Different sex compositions
had been observed at different ages of the population.
The percentage of males during the first year of life
was 51.26% in 2012. The percentage decreased to
44.9% at the age of 30-34 years. On the other hand,
males significantly outnumbered the females at the
age of 65 years and above when they constituted
54.2% of the total population. This sex composition
was similar to what was reported in the 2007 popula-
tion and housing census of Ethiopia(1).

The percentage of the under-five year population was
lower in 2012 (14.3%) compared to the percentage in
2009 (16.2%). In line with this, the child dependency
ratio decreased from 88.2 in 2009 to 82.4 in 2012.
On the contrary, old age dependency ratio slightly
increased from 6.7 in 2009 to 6.8 in 2009. A similar
trend was observed in the country where the propor-
tion of the young population of under 15 has declined
from 49.8% in 1984 to 45.0% in 2007(1). This may
be attributed to the increased rate of contraceptive
use in the country at large(2)

According to the 2011 DHS(2), the CBR in Ethiopia
was 34.5 births per 1,000 population. There was a
substantial difference in CBR between urban (26 per
1,000 population) and rural (36 per 1,000 population)
residences. The CBR in the Dabat surveillance area
(25.2 in 2011) was lower than what was reported for
the country in 2011. Like that of the country report,
the urban rural differences were also observed in the
surveillance area where the CBR in 2011 was 19.0 in
the urban area and 26.9 in the rural area. In the sur-
veillance sites, the ASFR among adolescents of age
15-19 years was 59.0 per 1,000 women of age 15-19

years in 2011 which was lower than the 2011 DHS
report (79 per 1000). High ASFR (/78.0 per 1,000
women) was observed in the age interval of 25-29
which was similar to the EDHS report of 2010/11
(241 per 1,000 women). The TFR was 4.7 during the
2008 re-census and decreased to 4.2 in 2012. This
TFR of 4.2 is in agreement with the 2011 report of
the DHS which reported 4.0. The TFR in rural areas
exceeds the TFR in urban areas which is congruent
with other reports(2, 13). The GFR was 109.5 live
births per 1,000 women of reproductive age in 2011
which was lower than the GFR of the country (161
live births per 1,000 women of reproductive age) in
2011(2).

The CDR in 2012 (6.6 per 1000 population) was
lower than it was in 2009 (7.6 per 1000). Death rates
were highest among children of under-five years
which is common in developing countries where
acute lower respiratory infections, diarrhoea, malaria,
measles, HIV/AIDS, pre-term birth, birth asphyxia
are the leading causes of death(14-18). When the
entire period from 2009 to 2012 was considered, the
average Early Neonatal, Neonatal, Infant, and Under-
five mortality rates were 24.2, 35.2, 63.3 and 83.8
per 1000 live births, respectively. According to the
EDHS 2011 report, neonatal, post-neonatal, infant,
child, and under-five mortality rates were 37.0, 22.0,
59.0, 31.0, and 88.0 per 1000 live births, respectively
(2). This indicates that the post neonatal and infant
mortality rates were higher in Dabat district com-
pared to the 2011 DHS report for the country.

Also as reported in the 2011 DHS(2), compared to
urban areas, childhood mortality rates for the entire
period 2009 to 2012 were higher in the rural areas.
Except the late neonatal mortality, all other child-
hood mortality rates showed reduction from the rates
of 2009. For example, IMR decreased from 74.2 in
2009 to 60.0 in 2012. Similarly, Under-five Mortality
Rate decreased from 92.5 in 2009 to 75.0 in 2012.
Though there is reduction, a further strengthening of
efforts is required to achieve Millennium Develop-
ment Goal 4 which is about reducing child mortality
(19). For almost all indicators of crude and childhood
mortalities, higher rates were observed in highlands
than in midlands. The reasons for such differences
need further investigation.

Negative net migration rates were reported during the
entire 4 years which ranged from -1.3 per 1000 popu-
lation in 2009 to -8.6 per 1000 population in 2012.
This negative migration rate is in line with what was
reported for the country as a whole in 1994(12). One
of the reasons for the high rate of out migration of
people could be the rural nature of most of the sur-
veillance areas where people may migrate to major
urban settings for different reasons, like college edu-
cation, employment etc. Additionally, people from
the rural areas may migrate to more fertile lands for
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their livelihood. Both in-migration and out-migration
rates were higher in the urban areas compared to the
rural areas across the study years. This may be at-
tributed to the nature of urban areas where movement
to and from the areas is high for different reasons
(20). The in-migration rate was high in the age group
of 25-29 years while the out-migration rate was high
in the age group of 20-24 years. This shows that, as
expected, migration rates are higher among young
adults where people migrate for reasons, like mar-
riage, further education in urban settings, seeking
jobs etc. a similar finding was reported in Butajira
that most migrants were in their twenties(21). Similar
to the 1994 census report for the Amhara Region(20),
and the finding in Butajira(21), both out and in-
migration rates were high among females. One of the
reasons for this higher rate of migration among wom-
en can be marriage which requires the women to
move to the place where the husband lives.

Limitations of the surveillance:

The following can be considered as limitations

1. The surveillance population was relatively small
which might have led to less precision in esti-
mating the parameters

2. Recall bias might have affected the report as
surveillance data is collected every 6 months

3. Especially during the first 2 years after the re-
census, movement of an individual for a short
period of time was registered as migration. This
might have inflated the number of external in
and out-migrants.

4. Two kebeles included in the surveillance (Bera
and Arebur) are so remote making supervision
by the research team difficult

Conclusion and recommendation:

While the decreases in fertility rates were not re-

markable, there were substantial reductions in child-

hood mortality rates. The net external migration rates

were negative over the entire surveillance period.

Based on the findings, the following recommenda-

tions are forwarded

1. Expand the surveillance to other kebeles so as to
increase the number of people under surveil-
lance. It is good to consider the inclusion of
more urban and lowland kebeles in the surveil-
lance

2. The District Health Office and the health institu-
tions in the area with other stake-holders need to
maximize their curative, preventive, and promo-
tive health services to significantly reduce the
fertility and mortality rates.

3. Conduct update round visits every 3 months to
minimize recall biases

4. Detailed study on the reasons for migration es-
pecially out-migration.
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