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Background: Globally, over 37.9 million people are living with HIV in 2018 and sub-

Saharan Africa carries 71% of the global HIV epidemics. In Ethiopia, there were an

estimated 613,000 HIV cases in 2017. This study aimed to assess the trend of HIV incidence

in the Amhara Region, Ethiopia.

Methods: A retrospective descriptive studywas conducted using routine HIV data from 2015 to

2018. We extracted HIV records from the Amhara Regional Health Bureau database. Data

confidentiality was secured through data anonymity. Data were entered, cleaned and analyzed

by IBM SPSS version 22 (Armonk, NY, USA). Various descriptive statistics such as counts,

proportions and trends were computed to see the magnitude of HIV in the study area.

Results: A total of 57,293 new HIV cases were reported from 2015 to 2018 and 33,720

(59%) were females. The majority, 40,054 (70%), of HIV cases were among people in 25−49

years. The overall incidence rate of HIV from 2015 to 2018 was 6.9 per 1000 population.

The annual HIV incidence rates were 7.3. 6.3, 7.4 and 6.63 per 1000 population in 2015,

2016, 2017 and 2018, respectively. The incidence rate per 1000 population was high in

Dessie town (5.74), Bahir Dar city (4.27) and Gondar town (3.00). About 49,564 (86.5%) of

HIV cases have started ART and 33% of them had TB infection where 54% of them were

females. Only 14869 (30%) people on ART had normal nutritional status.

Conclusion: HIV remains a public health concern in the Amhara Region and the burden

varied by place, time, gender and age groups. Improving awareness creation and community

mobilization, managing TB infection and undernutrition problems, and making HIV screen-

ing services available in all healthcare facilities are crucial to decrease HIV infection. Special

attention is also required to avoid risk factors that increased HIV incidence among females.
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Background
As a result of various anti-HIV/AIDS interventions, HIV infection and death fell by

37%, and 45%, respectively. Also, over 13.6 million lives saved due to ART

intervention from 2000 to 2018.1 However, HIV infection remains to be a major

public health concern, having claimed over 32 million lives. Globally, about 37.9

million people lived with HIV and 1.7 million were newly infected at the end of

2018.1,2 Over 770 000 people died from HIV-related causes in 2018 and 40% of the

expected HIV cases are not yet detected and notified.1,3

In 2013, an estimated 24.7 (71%) millions of HIV cases (1.5 million new

infections) were reported in sub-Saharan Africa. There were also about 1.1 million
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AIDS-related deaths in the region. The average regional

HIV prevalence was 4.7% and varied across countries.4,5

In general, over 70% of all AIDS-related deaths were in

sub-Saharan Africa where over half of the HIV-infected

population were women and children.6 In 2018, about 25.7

million of the 37.9 million people living with HIV lived in

the Africa.1

In Ethiopia, the annual number of HIV infected people

showed declining trends since 2002. HIV prevalence rate

decreased from 3.3% in 2000 to 0.9% in 2017, and AIDS-

related deaths from 83,000 deaths in 2000 to 15,600 in

2017.7,8 However, HIV remains a key public health con-

cern in Ethiopia8–10 with a prevalence of 0.9% ranging

from 0.1% to 4.8% among people aged 15–49 years in

2018.8 Similarly, the HIV epidemic in Ethiopia is highly

heterogeneous by sex, geographic areas and population

groups. The HIV prevalence among men aged 15–49

years was 0.6% with a peak of 1.6% compared to the

prevalence among women (1.2% and a peak of 3%).7–9

The highest prevalence of HIV was observed in the

Gambella Region (4.8%) followed by Addis Ababa

(3.4%) which might be related to low male circumcision

in Gambella and high population growth in Addis

Ababa.7,8,11 Also, an estimated 613,000 people were living

with HIV, where 62% were female and 30% were from the

Amhara region in 2017.8

As per the researchers’ knowledge and search, there is

limited research on current HIV incidence and trends in

Ethiopia and its regions. To date, the prevention of HIV/

AIDS infection becomes an issue for the Ethiopian

Government due to increased HIV incidence in the routine

health facility reports.8 Therefore, this study aimed to

assess the incidence and trend of HIV/IDS in the

Amhara Region, one of the high HIV and TB burden

regions in Ethiopia. In addition, the region is the second

populous next to the Oromia Region with varying geo-

graphic features and climatic zones.8,9 The study out puts

will be crucial for HIV/HIDS control officials to make

evidence-based HIV prevention and control interventions.

Methods and Materials
Study Design and Area
A retrospective cross-sectional descriptive study was con-

ducted to assess the incidence and trend of HIV/AIDS in

the Amhara Region, Ethiopia. Amhara Region is the sec-

ond largest region in Ethiopian next to the Oromia Region.

The region shares common borders with the state of Tigray

in the North, Afar in the East, Oromiya in the South,

Benishangul Gumuz in the Southwest and the Republic

of Sudan in the West. It is the second populous region with

an estimated 10,900,396 male and 10,941,603 female

population. The Region is topographically divided into

two main parts, namely the highlands (above 1500 meters

above sea level) and lowlands (between 500–1500 meters

above sea level). It has three climatic zones: Areas beyond

2,300 meters above the sea are “Dega”, areas between the

1,500–2,300 meters above sea level are “Woina Dega” and

areas below 1,500 meters are “Kolla” or hot climatic

zones. Over 85% of its population is engaged in agricul-

ture. The capital city of the region is Bahir Dar city to

which the Lake Tana and Blue Nile Falls (Tis Abay) are

located. Administratively, the region is divided into eleven

zones ( a middle administrative unit next to a region), 105

woredas (lower administrative level next to zone) and 78

urban centers.12,13

Sample Size Determination
All four consecutive years (2015–2018) HIV data records

in the Amhara Regional Health Bureau database were

considered for the analysis. The HIV records of people

from other regions and records with over 2.5% incomplete

values were excluded from the analysis.

Data Collection Procedures
Data were collected after getting ethical clearance from the

College of Medicine and Health Sciences, Bahir Dar

University. We also communicated the Amhara Regional

Health Bureau and got a supportive letter to have access to

the database. We extracted data in July and August

201from the regional health bureau routine HIV data

recording database using data extraction guidelines.

Socio-demographic variables, HIV profile, ART profile,

opportunistic infections and co-morbidity profiles, date of

diagnosis for HIV and data of ART start were major con-

tents of the data extraction guideline. Data were retrieved

with codes and anonymity to keep data confidentiality.

Data were collected in a year based and checked for

completeness by using MS-excel 2016.

Data Quality Assurance
Data were extracted from the database based on the data

extraction guideline. Records with 2.5% incomplete values

were excluded. Double data entry was made to control data

entry errors. Data completeness and clearance were checked

before analysis using SPSS version 22. The four-years
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annual regional HIV reports were used to cross-check the

validity of data records in the database.

Data Processing and Analysis
The extracted HIV records and an estimated population of

the region were data inputs for the analysis. After data

clearance and coding, various descriptive statistics includ-

ing counts, proportions, rates, cross-tabulations and trends

were computed using SPSS version 22. Data were ana-

lyzed as the total sum for four years and year based to see

the overall and year-based incidence and trends. The inci-

dence was seen by sex, age groups and residence. The

incidence rates per 1000 people for overall and each year

were computed by dividing the HIV positive cases with

total screened and multiplying by 1000. The outputs were

presented using tables and figures.

Ethical Considerations
We took ethical clearance and legal permission from the

college of medicine and health sciences, Bahir Dar

University and the Amhara Regional Health Bureau.

Informed consent was taken from the regional health bureau

officers on behalf of the patients since it is retrospective data

and unable to get each HIV case for informed consent. A

support letter was also taken from the Amhara Regional

Health Bureau. We extracted data from the regional health

bureau database and deidentified through anonymity to

keep data confidentiality. No one other than investigators

had access to data.

Results
Profile of HIV Records from 2015 to

2018 Years
A total of 8, 293, 734 people (2,463,784 in 2015,

1,990,347 in 2016, 1,723,844 in 2017 and 2,120,759 in

2018) were screened for HIV during 2015−2018 in the

Amhara Region. Of these, 57,293 (17,942 in 2015, 12,517

in 2016, 12,763 in 2017 and 14,071 in 2018) were positive

for HIV. The proportion of new HIV infection was higher

among females, 33,720 (59%). People in the age category

of 25–49 years accounted for 40,054 (70%) of new HIV

infections. The majority, 49,564 (86.5%) of new HIV

cases have started ART services. A third (33%) of new

HIV cases had TB co-infection and 54% of them were

females. Only 14869 (30%) of newly ART started people

had normal nutritional status based on their body mass

index and the WHO guideline. Undernutrition was higher

among females and only 32% of them got nutritional

supports (Table 1).

The Trend of HIV Notification Rate
The overall incidence rate of new HIV infection from 2015

to 2018 in the Amhara region was 6.9 per1000 tested

population. The year-based HIV incidence rates were 7.3

per 1000 population in 2015, 6.3 per 1000 population in

2016, 7.4 per 1000 population in 2017 and 6.63 per 1000

population in 2018. The least incidence was reported in

2016 and the highest was in 2015 and 2017 (Figure 1).

Based on the analysis, the trend of new HIV infection

in the Amhara region was found to be varied by time and

gender. The incidence rate was higher in females (4.1

per1000 population) than in males (2.84 per1000 popula-

tion). The trends of new HIV infection showed decreasing

from 2015 to 2016 and increasing for both sexes since

2016 (Figure 2).

We also examined the HIV incidence by the place

where new HIV cases were living. The incidence rate by

place revealed varied magnitude across the zones of the

Amhara region in the past four consecutive years

(Figure 3). The highest number, 7622 (13.3%), was

reported in the East Gojjam zone followed by 6480

(11.3%) from North Wello and 5941 (10.4%) from Bahir

Dar city administration. Similarly, higher HIV cases were

reported from South Wello 5008 (8.7%), North Gondar

4956 (8.65%) and Dessie town 4876 (8.5%) between 2015

and 2018. Whereas, the incidence rate per 1000 population

was very high in Dessie town (5.74), Bahir Dar city (4.27)

and Gondar town (3.00) (Figure 3).

Discussion
Based on this analysis, 57,293 new HIV infections were

reported from a total of 8, 293, 734 screened people in the

Amhara region during 2015 to 2018. The overall incidence

rate of HIV became 6.9 per 1000 tested population

(Figure 1). This figure is among community members

who came for healthcare services due to better health-

care-seeking behavior. This implies that there are more

undetected infectious HIV incidence cases within the com-

munity that is because of either due to unsafe sexual

practices or other risk factors.

The current incidence rate was in agreement with the

incidence rate reported from a former study in the Amhara

region that reported 6.63 per 1000 population. The 2017

USAID report about the African region also supported this

finding where Ethiopia and Madagascar showed highest
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HIV incidence.14 The presence of high HIV incidence

might be related to less attention to HIV control by the

concerned offices and the community, limited access of

HIV testing services, no or poor awareness creation stra-

tegies, unsafe sexual practices, low community awareness,

and effect of globalization on cultural values and personal

behavior.7–10

On the other hand, the current notified new HIV

infection was slightly lower compared to the 2016

Ethiopia demographic and health survey (EDHS) report

which was 0.9% national prevalence7,15 and 613 000

estimated national HIV cases in 2017 with varied

amount across the Ethiopian regions.8 The possible

explanation for this discrepancy could be data sources

and study area. Our study was only from the Amhara

region and the data source is retrospective/routine health

facility data/. But, the data source for the EDHS and

central statistical agency (CSA) was a population based

survey throughout Ethiopia that included areas from

lowest to highest in HIV infection. Similarly, our finding

was found to be lower than study findings from Lesotho

(22.7%), Botswana (22.2%), South Africa (19.2%) in

2017.16 This variation might be attributed to differences

in study area coverage (regional vs national), data

source (secondary data vs survey), population behavior,

the performance of HIV control programs, and commu-

nity awareness for HIV screening and unsafe sexual

practice.

Table 1 Profile of HIV Records from 2015 to 2018 in the Amhara Region of Ethiopia

Variable 2015 (n) 2016 (n) 2017 (n) 2018 (n) Total

HIV status

Positive 17,942 12,517 12,763 14,071 57,293

Negative 2,445,842 1,977,830 1,711,081 2,106,688 8,236,441

HIV status by age in years

≤ 14 602 493 480 423 1998

15–24 2920 2036 2128 4066 11,150

25–49 12,895 9060 9171 8928 40,054

50+ 1525 928 984 654 4091

HIV status by sex

Male 6800 5901 5765 5107 23,573

Female 11,142 6616 6998 8964 33,720

New ART start by year

Yes 14,442 11,576 11,900 11,646 49,564

No 3500 941 863 3055 7729

Positive for TB infection

Yes 5012 4875 4522 4498 18,907

No 12,930 7642 8241 9573 38,386

TB positivity by sex

Male 2200 2190 2175 2132 8697

Female 15,742 10,327 10,588 11,939 10,210

Nutrition status of newly on ART people

Normal 3800 3730 3705 3634 14,869

Under nutrition 8750 8720 8560 8665 34,695

Under nutrition status by sex

Male 3685 3600 3420 3520 14,225

Female 5065 5120 5140 5145 20,470

Got nutritional support

Yes 2701 2831 2810 2760 11,102

No 6049 5889 5750 5905 23,593
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In this analysis, the new HIV infection showed a fluc-

tuating or unstable trend from 2015 to 2018. The overall

HIV infection showed a high HIV infection trend with the

highest value in 2015 and 2017 (Figure 1). It was sup-

ported by a recent study from Ethiopia where the trend of

HIV was unstable.15 This is an indication of inconsistent

HIV prevention and control activities and the presence of

high new HIV infections. HIV was indeed disregarded by

program owners, donors, health facilities and the commu-

nity since post-millennium development goals in Ethiopia.

The decentralized HIV prevention and control offices and

structures are recentralized and weakened. As a result,

community awareness creation, community-based HIV

screening, availability of HIV diagnostic kits in health

facilities and supports to HIV patients have been dramati-

cally decreased. For example, over 36% of health centers

in Ethiopia,17 43% of health facilities in the Amhara

Region9 and 37% of health centers in the East Gojjam

Zone of the Amhara region18 have no HIV diagnostic kits.

In addition, the ongoing community problem of TB might

also have a role in the presence of high new HIV infec-

tions in the study area.

The proportion of new HIV was also varied by sex,

33,803 (59%) of 57,293 new HIV cases were females

(Table 1). The incidence rate among females was 4.1 per

1000 population, double of males’ incidence rate
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Figure 1 Trends of HIV incidence from 2015 to 2018 in the Amhara Region.
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Figure 2 Trend of new HIV infection by sex from 2015 to 2018 in the Amhara region, Ethiopia.
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(Figure 2). Findings from the previous studies were in

support of this output where the HIV infection was over

double among females compared to males.7–10,15,16 The

probable justification for this variation could be differ-

ences in biology, delivery and its procedures, abortion,

sexual abduction and immune system. Also, females rela-

tively have a better frequency of facility visits for family

planning, antenatal care and delivery services that might

increase the proportion of HIV screening compared to

males. Thus, the number who knew their HIV status and

got ART services might be relatively larger among

females.

Similarly, people aged between 25–49 years accounted

for the highest proportion of new HIV infection (70%).

This is a very serious concern mainly to Ethiopia where

agriculture that requires a huge labor force is its primary

economic source. It is also critical to females since it is a

reproductive period that will transmit it to children. This

was in line with findings from the previous studies where

this age group was more affected by HIV infection.9,15,16

This is due to being sexually active, higher exposure to

sexual practices because of independence, relatively

mobile groups, poor personal behavior (taking alcohol,

smoking, chat chewing and drug abuse) and the tendency

of easily adapting foreign cultures.

In addition, the present HIV infection indicated a high

variation of incidence by zone and town/city administra-

tions. Although HIV was highest in East Gojjam followed

by North Wello and Bahir Dar city, it was a public health

problem to all zones and town administrations. Moreover,

the incidence rate of HIV infection was found to be higher

in Dessie town, Bahir Dar city and Gondar town

(Figure 3). This indicates that there is a need to give

special attention to improving access, quality and rele-

vance of HIV prevention and control activities at all levels

in the healthcare system of the Amhara region and in the

community at large. Previous studies also reported the

presence of HIV infection variability by place7,9 and

higher HIV infection in towns.2,10,11,16 This might be

related to variation in access and quality of anti-HIV

activities, population size, the magnitude of TB-HIV co-

infection, poverty, personal behaviors (alcoholism, drug

abuse and homosexual practices), unsafe sexual practice

and the effect of urbanization that leads to behavioural

changes.

Furthermore, 7729 (13.5%) of the notified new HIV

cases did not start ART services (Table 1). It is a large gap

in HIV prevention and control. These people have trans-

mitted the infection to others and die due to their infection

since they do not get ART services and social supports. It

was also supported by former studies.2,8,9,16 This could be

due to fear of stigma, disappointments, not accepting the

result, poor accessibility of ART services, defaulting from

ART services due to side effects, poor counseling, death,

leaving the residential areas, transportation and

comorbidities.

Besides, a third (33%) of new HIV people were co-

infected with TB and 54% of them were females. This

might worsen the health of co-infected people by affecting

treatment adherence. The reason for being higher among

females is related to immunity, spending much time

indoors and undernutrition. Based on Table 1, 59% of

newly female ART patients were undernourished. This

finding was in line with a 34.5% TB prevalence among

HIV patients from Nigeria.19 On contrary, it was higher

compared to a study finding from the Amhara region20 and
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Arba Minch hospital,21 Ethiopia where the prevalence of

pulmonary TB among ART patients was 22.7% and

21.4%, respectively. This variation might be related to

differences in study periods (2020 vs 2014) and study

area (All health facilities vs one to five hospitals).

Moreover, the majority (70%) of newly ART started

people were undernourished based on the WHO criteria

using their body mass index values. Over half, 59% of the

undernourished ART people were females and only 32%

of them got nutritional supports from the ART service

areas and other concerned offices (Table 1). This implies

that special attention is required to help ART patients,

largely to females. This finding had disagreements with

similar studies from Butajira hospital Ethiopia22 and

Tanzania23 that reported 43% and 25.9% undernutrition

in males, respectively. The possible justification for this

discrepancy might be data sources where the comparison

studies were only based on ART patients attending a single

hospital but our study is a region-wide study that included

all the ART patients in four years.

The Strength of this study relies on using large data

sets that covered the second largest region of Ethiopia,

assessing the incidence by time, place and person, and

evaluating the contributions of TB-coinfection and under-

nutrition to HIV infection which was not assessed by the

former studies.

This study has some limitations: The study is based on

routine health facility data that might have data quality

issues, mainly incompleteness. It is a quantitative descrip-

tive study that did not show the associated risk factors of

HIV infection through analytical and qualitative findings

since it is based on secondary data that did not have more

variables for analysis. In addition, the use of this findings

needs caution to make generalization to the general popu-

lation since it is a facility-based study.

Conclusion
The HIV infection remains a public health concern in the

Amhara region of Ethiopia. A total of 57,293 new HIV

cases were notified from 2015 to 2018 in the region and it

was varied by time period, sex, age group and place. The

adult population groups (25−49) accounted for 70% of

total new HIV infections and over half of the HIV patients

were females. The annual HIV incidence showed unstable

trend in each year with the highest incidence in Dessie

town, Bahir Dar city and Gondar town. TB co-infection

and undernutrition were major reported problems among

HIV patients with the highest magnitude reported among

females. Only a few undernourished HIV patients received

nutritional supports. All these indicated the presence of

more undetected infectious HIV cases within the commu-

nity. As a result, there is needed to give special attention in

increasing community awareness and mobilization,

improving access and quality of HIV screening and ART

services, offer outreach HIV mobilization and screening

services, and managing co-morbidities and undernutrition

problems. Special attention is also required to avoid risk

factors that increased HIV incidence among females.
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