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Abstract
Background
Injecting drug use is known to contribute significantly to the spread of the HIV epidemic in many parts of the developing world. Due to the hidden nature and stigma of the problem, it is difficult to study using routine surveys. Therefore, this study aims to estimate the number of people who inject drugs in Addis Ababa, Ethiopia, and to describe the epidemiological and social situation related to HIV among people who inject drugs.

Methods
The study used rapid assessment methods, followed by combined methods of estimating populations, using nomination and multiplier methods. The combined methods used two datasets: the first includes the proportion of people who use services within a year as a multiplier, and the second, a count of the list of people with a problem who used the specific service within a year as a benchmark. The rapid assessment incorporated different qualitative tools to elicit information related to injectable drugs, using existing data sources, in-depth interviews, and focus group discussions.

Results
The study estimated a total of 4068; with 95% CI (3196, 5207) people who inject drugs (PWIDs) in Addis Ababa. The study found people who inject drugs were young in age, male, with a lower educational status, unmarried, and living in small clerical business. People who inject drugs and participated in the study were more likely to use additional substances like alcohol, khat, and cannabis. The most common form of injectable drug used was heroin, and most of the people who inject drugs reported sharing syringes and needles. A high proportion of study subjects also disclosed having positive test results for HIV, hepatitis B, and C.

Conclusion
The population size of people who inject drugs in Addis Ababa is high. Lack of service in harm reduction in the city has made PWIDs vulnerable and at higher risk for HIV/AIDs and hepatitis B and C. Therefore, responsible bodies must start implementing the essential harm reduction strategies given by the World Health Organization.
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Background
Injecting drug use is known to contribute significantly to the spread of the HIV epidemic in many parts of the developed and developing world [1–3]. The sharing of injection needles among drug users is the major route for HIV transmission [4–6]. Of the blood-borne infectious agents, HIV contributes substantially to the high morbidity and mortality caused by illicit drug use [7, 8]. HIV prevalence among people who inject drugs is much higher than the general public [2, 3]. Injecting drug use is also considered the primary mode of transmission of HIV in the world, excluding in Sub-Saharan countries. In many resource-limited countries, including Ethiopia, injecting drug use is becoming the second most common route for transmitting HIV [8].
HIV risk behavior is higher among women than among men who inject drugs [9, 10]. In a study by Magnus et al., in 2013 in Washington, DC, women who inject drugs reported higher HIV risk behaviors than men who inject drugs [9]. HIV prevalence is also higher among sex workers who inject drugs than sex workers who do not inject drugs [11, 12].
A high proportion of people who use injection drugs live also with HIV [1, 2, 13], hepatitis C [13–19], and hepatitis B [13, 18, 20]. People who inject drug are often marginalized and are socially stigmatized and discriminated within health and social care settings [21–23]. People who inject drugs are prone to problems difficult to accept in a legal environment. They are involved in different forms of abuse, considered as criminals that are easily arrested [24, 25]. People who inject drugs have no friendly healthcare services and make them more vulnerable to share unclean needles [26]. In many countries, utilization of the services of people who inject drugs is falling below the lower target outlined by the WHO [26, 27].
People who inject drugs, like other substance users, are at higher risk for serious morbidity and mortality due to an overdose of the drug [28, 29]. Studies have shown that heroin overdose is a significant cause of mortality for injection drug users [30, 31]. Injecting drug users are also more prone to common mental disorders than the general public [32].
Research on people who inject drugs is hindered by methods of estimating the size of a hidden population. Literature shows the lack of a single method which could be described as the ‘gold standard’ technique for population size estimation. The methods used for the estimation of the population of hidden phenomena include the census/enumeration method, simple population survey method, the nomination method, and multiplier methods. Each of these methods has their own advantages and limitations [33, 34]. Combining the different estimation methods is a useful strategy as it allows for triangulation and contextualization of the finding [35].
Research on injection drug use is also challenging due to lack of information on the number of affected people and geographic location over time. Although the existence of people who inject drugs in major cities and towns in Ethiopia is well known, its occurrence and the estimated number are not well documented. Such information could be used to better target HIV and hepatitis C prevention programs among people who inject drugs and to compare the occurrence of injection drug use, HIV, and hepatitis C across the cities [36–39]. These data are also important for policy-makers, service providers, and government health authorities to offer appropriate services. Knowledge of the number of injection drug users within a population would aid both health authorities and community organizations in assessing the coverage of existing programs and in the planning and delivery of a range of public health services. Therefore, the aim of this research was to estimate the number of people who inject drugs in Addis Ababa and to describe the epidemiological and social situation related to HIV among people who inject drugs.
Methods
Design and setting
The study used a rapid assessment method, followed by a combined method, using the nomination and multiplier method. The rapid assessment incorporated several components to elicit information related to hotspot sites of injectable drug use within the city. This included in-depth interviews with experts, people who inject drugs and key informants as well as focus group discussions, site mapping, simple observations, and a review of relevant documents.
The research was conducted in Addis Ababa, the capital city of Ethiopia, which also serves as the headquarters location for many national and international organizations, including the African Union. It is a center for more than 120 embassies and a place of residence for many tourists. The city has a total population of 5.65 million (projected for 2017), with an average density of 5646 people per square kilometer [40].
Study population
The source population for the research included people who inject drugs and others who are linked with this group. To estimate the number of people who inject drugs, the source population were people who inject drugs, with the following inclusion criteria: at least 18 years of age, who use an injection drug for non-medical purposes, who stayed in the study city for at least the last 6 months, and who used an injection drug at least once in the last 3 months. Cases who fulfilled the above criteria and who were captured by the respondent-driven sampling method were assessed for injection drugs use with a confirmatory checklist. The confirmatory checklist included (1) knowledge of injection sites on the body; (2) knowledge of where to obtain injection rigs; (3) knowledge of the size of syringes and needle and on how to use it; and (4) assessing scar at the point of the last injection on the body. Eligibility was assessed by a trained coordinator. People who inject drugs were sampled through a respondent-driven sampling (RDS) approach for face-to-face interviews until saturation was reached. Respondent-driven sampling is a variant of chain referral sampling and was used to recruit peers. When implemented and analyzed properly, RDS can provide estimates representative of the networks of the populations sampled [41, 42]. The source population for the rapid situational assessment included people who inject drugs, syringe providers, people working to reduce the problem, health providers, local leaders, religious leaders, commercial sex workers, truck drivers, leaders of networks and organizations, the police, relevant staff from institutions of higher learning, and governmental and non-governmental organizations (NGOs) working with people who inject drugs.
Sampling and recruitment
Since the study estimated the total population who inject drugs, sample size determination was not considered. However, maximizing inclusion of people who inject drugs was necessary. In the combined methods, for both the nomination and multiplier methods, all people who inject drugs and captured by the respondent-driven sampling in the given time period were included. For the qualitative methods, data collection continued until saturation of information related to the research questions was reached. In each enumeration site, three individuals who inject drugs who were selected by the rapid assessment were selected as seeds for the respondent-driven sampling approach. Emphasis was placed on ensuring diversity among the individuals selected s seeds. Each seed was oriented individually on the objectives of the study, and the use of coupons to recruit three eligible participants. After enrolling and completing the behavioral questions, each seed was given a fixed number (three) of coupons o recruit other peers with the same behavior of the seed as part of the first wave of recruitment. The second wave of recruitment included people who inject drugs, who came with a coupon of recruitment provided by recruits included in the first wave of recruitment (Fig. 1).
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Fig. 1Scheme of respondent-driven sampling


Each recruit was interviewed for the estimation, on questions related to behaviors and distribution of the problem in PWIDs. All recruits were subsequently advised to recruit another maximum of three peers who inject drugs. The successive trend of recruitment was ensured in long recruitment chains of people who inject drugs, and it continued until it was difficult to find any additional recruits of PWIDs. The recruitment process of study subjects was monitored through the unique number-coded coupons provided on each participant’s recruitment coupon.
Data collection process
For the primary objective, to estimate the population size and prevalence of people who inject drugs, using the nomination method, participants were further interviewed through asking two questions, broadly of the following sort: “How many friends of your own, who inject drugs regularly in the last year, do you know?” and “How many of these you know have received a treatment service, due to problems related to the drug, in the last one year in a government hospital in the city?” From these two answers, the multiplier was estimated for health facilities as benchmarks. The multiplier was multiplied by total PWIDs in the selected health facilities who used the service in the last year as a benchmark.
To find the benchmark for the city, the research group assessed the number of people who used treatment facilities due to problems related to their use of drugs within a year of the current data collection. Using data extraction from the logbooks of seven hospitals in Addis Ababa, the total number of PWIDs residing in the city was extracted to use as a benchmark. Multiplying the two sets provides an estimate of the probable size of the population in the community. During data collection, descriptive information was collected from study subjects found during the assessment.
Within each enumeration site, two enumerators with previous data collection experience conducted face-to-face interviews. A questionnaire with unique identifiers for each respondent, socio-demographic characteristics, type of drugs injected (including frequency and recency), and geographical and social locations of injecting drug users (village level) was developed. The data collectors were trained on safety and how to approach people who inject drugs. Because of its sensitive nature, the training included information on counseling services, providing a coupon for cases, safety, and ethical issues in addition to the content of the questionnaire. Great caution was made to avoid repeated data collection of eligible study subjects. The questionnaire was translated into the local language and piloted in a similar setting. Participants were reimbursed for their transportation to take part in the study and for bringing three PWIDs.
For the rapid situational assessment, interview guide and the checklist were developed to guide the data collection process. The data collection was led by the principal investigator and a note taker, and interviews were recorded using an audio recorder. The interview guide was developed based on the main themes of the study and included questions on the social, legal and policy environment shaping patterns of injection drug use, and linked health risks; the extent and nature of access to care and HIV prevention services among people who inject drugs; and the HIV prevention and harm reduction interventions in need of development and their likely possibility. The data collector was free to explore emergent issues in the field while using the interview guides. All qualitative interviews were assisted by the rapporteur and some were audio-recorded with the consent of participants. In addition, a document review was conducted in close consultation with the facility staff.
Data analysis
Data collected for estimation of the number of people who inject drugs were entered into a computer using EPI-DATA version 3.0 software package with a double-entry scheme using a programmed entry template, and validated on a daily basis. Descriptive analysis was conducted to assess demographic characteristics and assess reported problems encountered among people who inject drugs. For the estimation of people who inject drugs, both the multiplier and nomination methods used data from two independent sources to examine the overlap between the two sources. The first source was a count of PWIDs from abstracted logbook treated in the last year from seven hospitals in Addis Ababa, as a benchmark, and the second source was the proportion of PWIDs who were considered to use the above hospitals in Addis Ababa, in the last year.
To estimate the total number of people who inject drugs using either nomination or multiplier methods, the total number of PWIDs using the seven hospitals was divided by the multiplier. The total number of PWIDs using each hospital, although called the benchmark is similar for each method, the difference is in the estimation of the multiplier. Furthermore, the 95% CI of the multiplier was made by taking the 95% confidence level and considering the multiplier and the total sample.
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The following formula was used to estimate the multiplier for the nomination method:
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Where C1, C2, C3, …. Cn was the number of nominee PWIDs who use a specific the seven hospitals, within a year time, by each individual participating PWID in the survey; whereas M1, M2, M3,…. Mn was the number of nominee PWIDs known by each individual who participated in the survey. The calculation for the multiplier method was the proportion of PWIDs in the survey who claimed to use service provided in the hospitals within a year as the multiplier for the benchmark. To synthesize a single estimate, the multipliers were pooled estimates, calculated with the fixed model effect, giving weight to the size of people in the survey [multiplier method] and size of a total number of nominees PWIDs known by participants in the survey. The benchmark was calculated by summing the total count from each hospital. The total population estimate was calculated using a simple excel calculator in Microsoft Office. The single estimate was further supported by its 95% confidence limit.
The qualitative interviews, for the rapid situational assessment, were transcribed verbatim and then translated into English by the qualitative interviewers. The English version was prepared in text files and entered into epi.dat computer software to handle qualitative data. Data analysis was made by grouping into the main themes of the study in Microsoft Excel. Based on the deep understanding of the context and the findings from the quantitative study, the qualitative findings were used to complement the quantitative finding and for triangulation of the findings.
Results
The study included 276 people who inject drugs. Almost three-quarters of study subjects were below 35 years of age, with a mean age of 29.8 years and SD of + 8.1 years, ranging between 18 and 67 years. The majority, almost 9 of the 10 study subjects, were males, and two-fifths had not completed elementary classes. About half of the study subjects reported any form of employment. Clerical jobs were most common, but a substantial proportion of study subjects were students in high school and universities (Table 1).
Table 1Socio-demographic characteristics of people who inject drugs in Addis Ababa and Hawassa cities, December 2019


	Characteristics
	Frequency
	Percent

	Age group

	 Less than 25
	69
	25.0

	 25–34
	136
	49.3

	 35–44
	54
	19.3

	 45+
	17
	6.2

	 Mean + SD
	30.5 + 8.1
	 
	 Range
	20 to 67
	 
	Sex

	 Male
	260
	94.2

	 Female
	16
	5.8

	Educational status
	 	 
	 Elementary
	113
	40.9

	 Secondary
	95
	34.4

	 Tertiary
	68
	24.6

	Marital status

	 Single
	229
	83.0

	 Married
	24
	8.7

	 Divo/Wid/Sepa
	23
	8.3

	Religion

	 Orthodox
	230
	83.3

	 Muslim
	26
	9.4

	 Protestant
	14
	5.1

	 Others
	6
	2.2

	Occupation

	 Students
	64
	23.2

	 Employed(gov/NGO)
	12
	4.3

	 Self-employed
	87
	31.5

	 Small clerk business/trade
	113
	40.9

	Monthly income (n = 240)

	 < 1000 Birr
	102
	42.5

	 1000–1900 Birr
	65
	27.1

	 2000 Birr or more
	73
	30.4

	 Mean + SD (Birr)
	1664 + 2348 Birr
	 
	Enumeration

	 Zewditu (site 2)
	137
	49.6

	 OSSHD (site 1)
	139
	49.6




Almost 70% of the PWIDs reported drinking alcohol daily, 60% reported chewing khat, and 60% reported consuming hard non-injection substances on a daily basis. However, only a few study subjects reported not drinking alcohol, chewing khating, or consuming any non-injectable hard substances in the last 12 months (Table 2).
Table 2The pattern of people who inject drugs on the use of other substances in Addis Ababa and Hawassa, December 2019


	Substance
	Frequency
	Percent

	Alcohol

	 Daily
	191
	69.2

	 1–2 times a week
	17
	6.2

	 Rarely
	39
	14.1

	 Never drink
	29
	10.5

	Khat

	 Daily
	162
	58.7

	 1–2 times a week
	28
	10.1

	 Rarely
	45
	16.3

	 Never chew
	41
	14.9

	Hard (non-injectable) substance

	 Daily
	163
	59.1

	 1–2 times a week
	56
	20.3

	 Rarely
	43
	15.6

	 Never drink
	14
	5.1




Almost half of the study subjects consumed injectable drugs for the first time during their teenage years, while more than nine out of 10 study subjects reported starting to take injectable drugs when they were below 30 years. More than a quarter of the study subjects reported the last injection was within 24 h to a week of the interview, while one in three PWIDs were using the drug 2–3 times per day, and one in nine were using it on a weekly to monthly basis (Table 3).
Table 3Characteristics of drugs used for injection and process of its use by people who inject drugs substances in Addis Ababa and Hawassa, December 2019


	Characteristics
	Frequency
	Percent

	Age at first injection

	 Below 20 years
	130
	47.1

	 20–29 years
	119
	43.1

	 30 years or more
	27
	9.8

	 Mean + SD
	22.1 + 6.1
	 
	The last injection

	 Today/yesterday
	45
	16.3

	 Within a week
	51
	18.5

	 Within a month
	44
	15.9

	Frequency of injection

	 Daily to 2–3 per day
	29
	33.0

	 Once in a week to a month
	168
	60.9

	 Less frequent (> 3 months)
	17
	6.2




Study subjects reported using several types of drugs. The most commonly used drugs were heroin, followed by cocaine and pethidine Almost one in four reported taking two or more types of drugs. The drugs were reportedly obtained from friends, special shops, smuggled from contrabands, from pharmacies or drug shops, or stolen from governmental and non-governmental health facilities. The average daily cost per drug and cost per single injection episode was less expensive to a statistically significant level for study subjects from Hawassa compared to subjects from Addis Ababa (Table 4).
Table 4Characteristics of commonly used drugs in the past 12 months by people who inject drugs substances in Addis Ababa and Hawassa, December 2019


	Characteristics of drugs
	Frequency
	Percent

	Drug type

	 Heroin
	155
	56.2

	 Cocaine
	133
	48.2

	 Pethidine
	43
	15.6

	 Crack
	11
	4.0

	 Morphine
	6
	2.2

	 Ecstasy
	3
	1.1

	 Tramadol
	2
	0.7

	 Others
	4
	1.4

	Number of type of drugs

	 Only one
	209
	75.7

	 Two drugs
	58
	21.0

	 Three or more
	9
	3.3

	Place where a drug is found

	 From friends
	227
	82.2

	 Special shops
	43
	15.6

	 Smuggled from contraband
	28
	10.1

	 From pharmacy/drug shops
	22
	8.0

	 Non-gover. health facility
	17
	6.2

	 From an ordinary shop
	7
	2.7

	Reported cost of drug
	Ethiopian Birr
(Mean + SD)
	 
	Average daily price
	189.39 + 158.1
	 
	Price of drugs used on the last day
	172.77 + 149.0
	 
	Price for a single injection
	145.96 + 127.9
	 
	Price of a single injection of the last time
	144.70 + 129.1
	 



The study estimated the population size of people who inject drugs using nomination and multiplier methods. The benchmark of drug users who attended hospitals in Addis Ababa was obtained from six hospitals. A total of 1044 people who inject drugs were found under treatment for a problem due to injectable substance use, in the year 2017. In this study, only 74.2% of the PWIDs interviewed had reported visiting a health facilities once in the last 12 months. Considering the captured PWIDs represent the PWID population, the total benchmark for the Addis Ababa will be 775 PWIDs (Table 6).
Based on the survey, using the nomination method, the multiplier for attending health facilities in Addis Ababa was 5.2747, while for imprisonment it was 5.5207. Based on the nomination for using health facilities, the study estimated a total number of 4088; 95% CI, (3758, 4481) people who inject drugs. Synthesized estimation was calculated by taking a pooled estimate using a fixed-effects model, and a total of 4068 (95% CI; (3196, 5207) adult people who inject drugs were available in Addis Ababa (Table 5).
Table 5Number of PWIDs and their friends who visited health facility due to their drug use habit, for population estimation using nomination/multipliers, in Addis Ababa, December 2019


	Types of PWID
	Number
	Multiplier
	Benchmark
	Estimated population
	(95% CI)

	Notification method

	 Number of friends of the participants
	2131
	 	 	 	 
	 Number of friends attending HF
	404
	5.2747
	775
	4088
	(3758, 4481)

	Multiplier method
	 	 	 	 	 
	 Number of PWIDs contacted
	276
	 	 	 	 
	 Number of PWIDs using HF
	54
	5.11111
	775
	3961
	(3196; 5207)

	Overall estimate
	 	5.248517
	775
	4068
	(3196, 5207)




The majority of study subjects from Addis Ababa (72.5%) reported reusing needles. Substantially, a higher proportion (18%) of study subjects claimed to reuse syringe and needle, once, twice, or more times. Moreover, study subjects disclosed sharing needles with other people, in some cases up to four or more people and some of which were unknown to the study subjects (Table 6).
Table 6Characteristics and pattern of using syringe and needle by people who inject drugs in Addis Ababa and Hawassa, December 2019


	Syringe and needle use pattern
	Frequency
	Percent

	Use of new syringe and needle for the last injection

	 Yes
	76
	27.5

	 No
	200
	72.5

	Frequency of using previously used syringe/needle

	 Never shared
	225
	81.5

	 One or two times
	29
	10.5

	 Three or more times
	22
	8.0

	Number of people who used a syringe in common

	 One to 3 other people
	18
	35.3

	 Four or more people
	33
	64.7

	Number of new people who shared a syringe

	 No one
	14
	27.5

	 One to two
	33
	64.7

	 Three or more people
	4
	7.8




People who inject drugs were asked whether they had been tested for certain diseases. Of the 177 who reported having been tested for HIV, 70 (39.5%) disclosed as having HIV-positive results. Moreover, of the 99 people who reported having been tested for hepatitis B, 37 (37.4%) reported having the disease. Of the 46 who reported having been tested for hepatitis C, 13 (28.3%) reported testing positive for the disease. Of the 171 who reported being tested for other sexually transmitted diseases, 66 (38.6%) disclosed receiving a positive test (Table 7).
Table 7Diseases related to the behavior of people who inject drugs, [only Addis Ababa data] in Addis Ababa, December 2019


	Disease entity (reported diagnosis)
	Sample (tested)
	Number
(positives)
	Percent

	HIV test
	177
	70
	39.5

	Hepatitis B test
	99
	37
	37.4

	Hepatitis C test
	46
	13
	28.3

	Other STD (history last 12 months)
	171
	66
	38.6




Discussion
The study, the first to estimate injection drug use in a metropolitan city in Ethiopia, estimated a total of 4068 (95% CI; (3196, 5207) people who inject drugs in Addis Ababa, Ethiopia. As this is a hidden population, and there are methodological challenges to estimating the magnitude of people who inject drugs, our findings may represent an overestimation or underestimation. Although we had planned to collect data from health providers and police detention registers as a benchmark, obtaining information only from health providers may have affected our estimates and limited potential comparisons. However, our estimation methodology used the nomination and multiplier methods and generated a pooled measure of the two estimates and their confidence limits in order to obtain a proxy estimation of PWIDs in the city. However, in the measurement of the pooled estimate, a fixed-effects model of pooling the multiplier, and providing a narrow confidence limit may underestimate the number of people who inject the drug in the city. The other problem that may not be corrected here was the difficulty of representation of PWIDs from the rich community who may not be assessed by respondent-driven sampling with such relatively low incentive.
The study found people who inject drugs to be young in age, male, with low educational status, unmarried, and working as clerks in small businesses. People who inject drugs who participated in the study were more likely to use additional substances such as alcohol, khat, and cannabis and were using the substances frequently.
As young people are prone to risk-taking behaviors, and cities in developing countries have a high proportion of young people, it was expected that youth would comprise much of our sample. Furthermore, many studies also support that young people are prone to substance use [43–45]. Similarly, research from other contexts also reports a higher proportion of men compared to women who use injection drugs [46–48].
Our study has also reports people who inject drugs in Addis Ababa to have a lower educational level and work in a small clerk business; although the study population did include people with all levels of education. This may be due to the fact that there is a proportion of uneducated people in the cities, as evident in the census [26, 46]. Other studies suggest that people with a lower level of education may be more likely to initiate injection drug use that could result in addiction [46]. The high proportion of unmarried PWIDs in this study may represent difficulty in finding a partner and to marry when having an addiction or alternatively some respondents may have been divorced or may not have disclosed their marital status as it is stigmatizing [49].
Many study subjects started injection drugs at a young age and reported frequent use at least once per week. Initiation of drug use at an early age may be related to the fact that many youth engage in high-risk acts when they are encouraged by their peers. Injection drug use initiated among the youth has been reported in other studies [47, 48].
The most common form of the drug used in the city was heroin, and the dominance of one or two types of drugs in the community may be due to the clustering effect of living in common localities. Although the majority of the PWIDs inject a single form of the drug, some PWIDs report taking two or more drugs. The major source of drugs among the PWIDs was obtaining drugs from friends. The hidden nature of the drug use may have made users depend only on a few people for their supply. PWIDs also repored that drugs could be found in special shops or it may be found after it is smuggled. These drugs are considered to be expensive, and drug use could disrupt family life, with some PWIDs having to leave their job, to sell their cars and houses and to divorce or get separated from their marriage and leave their family dispersed in streets [50, 51].
In the quantitative data, only a few study subjects disclosed sharing needles; however, the qualitative data suggested a higher level of needle sharing. Needle sharing is a common phenomenon among PWIDs and increases risk of HIV transmission. People who inject drugs usually buy and use drugs communally. Such use of drugs in groups is important to minimize the costs of the drugs and needles and syringes. PWIDs also disclosed taking an injection in common as a sign of sensing a commonness and friendship.
In this study, data from Addis Ababa showed high reports of positive tests for HIV, hepatitis B, and C. Since people who inject drugs report risky behaviors such as needle sharing, the prevalence of these diseases may be higher than the general population. The high prevalence could also relate to lower comprehensive knowledge of transmission and prevention of HIV among people who inject drugs. It should be noted that our study presents perceived diagnoses, which may not be accurate. Finally, the study found the absence of major services related to harm reduction among people who inject drugs in Ethiopia. The stigmatizing and discriminating nature of injecting drug use, augmented by the criminalization of the drug, has resulted in difficulty in reaching people who inject drugs, and in limited access of PWIDs to appropriate services.
Conclusion
The study estimated a total of 4068 (95% CI (3758, 5207) people who inject drugs in Addis Ababa, Ethiopia. This large estimated population size is of relevance to policy-makers in major cities where large numbers of PWIDs may also be present but hidden. In Addis Ababa, the youth are the most vulnerable population for injection drug use, thus government should assess and initiate strong prevention strategies within instituitions where youth may be found, such as schools [elementary, secondary, and tertiary level]. The most common type of injection drug used in this study was heroin, which can be partially treated by opioid replacement therapy. Such replacement therapy should be made available in the city. A high proportion of study subjects reported having a positive test result for HIV, and hepatitis B and C. However, these results needs confirmation using biological sero-testing method for HIV and viral hepatitis, and indivuals should be linked with the appropriate treatment and care HIV and viral hepatitis.
Acknowledgements
The authors’ group thank Drs. Camille Stengel, Lucy Platt, and Tim Rhodes, members of the London School of Hygiene and Tropical Medicine, for support in the preparation of the manuscript.

Authors’ contributions
ND drafted the manuscript, supplemented the manuscript, and read and approved the final manuscript. BS, AA, and BM supplemented the manuscript, and read and approved the final manuscript. The other authors read and approved the final manuscript.
Authors’ information
ND is a professor of epidemiology at the Department of Preventive Medicine, School of Public Health Addis Ababa University with a focus on “Substance Abuse Research.”
BS is a research associate at the Organization for Social Services, Health, and Development with a focus on “Substance Abuse Research.”
AA is a senior researcher and coordinator of international projects at the Organization for Social Services, Health, and Development with a focus on “Substance Abuse Research.”
BM is a research associate at the “Kenya AIDS Non-Governments Consortium”, Nairobi, Kenya, with a focus on “Substance Abuse Research.”


Funding
All sources of funding for the research reported was from the Global Fund, Kenya AIDS Non-Governments Consortium. The role of the funding body in the study was on the finding of a population estimate of people who inject drugs.

Availability of data and materials
Data and materials are fully available through requesting ND.

Ethics approval and consent to participate
The study has received ethical clearance from the ethical committee of Ethiopian Public Health Intuition, of the Federal Ministry of Health, with referral no. 6-13/327 written on 14 June 2017. Based on the ethical clearance from the college, permission was obtained from ethical committees of Addis Ababa Health Bureau and Southern Nations, Nationalities and Peoples Health Bureaus. As the study subject is very sensitive, which could raise a series of ethical issues, every possible care was taken in designing the questionnaire and recruiting and training of enumerators. Study participation was voluntary and respondents were informed of the objective of the study and were further informed that they are free to withdraw from the study at any time during the survey process. They were also informed either to answer or refuse to answer any specific question. Informed consent was obtained from each participant in the study and participating institution heads. Participants who requested for support were made to receive information on where to get care and support and should be referred. Strict confidentiality and privacy were maintained throughout the study, and identifiers were totally omitted and only codes were being kept on the questionnaire. After data collection, questionnaires and notes taken from interviews were kept in a secure location. All respondents were provided the name, telephone number, and email of the principal investigator, if they have any questions about the survey or if they believed they would be injured or mistreated as the result of their involvement in the survey.

Competing interests
The authors declare that they have no competing interests.


References
	1.
Decker MR, Wirtz AL, Baral SD, Peryshkina A, Mogilnyi V, Weber RA, Stachowiak J, Go V, Beyrer C. Injection drug use, sexual risk, violence and STI/HIV among Moscow female sex workers. Sex Transm Infect. 2012;88(4):278–83.PubMedPubMedCentral

	2.
Des Jarlais DC, Arasteh K, Semaan S, Wood E. HIV among injecting drug users: current epidemiology, biologic markers, respondent-driven sampling, and supervised-injection facilities. Curr Opin HIV AIDS. 2009;4(4):308–13.PubMedPubMedCentral

	3.
Kozlov AP, Shaboltas AV, Toussova OV, Verevochkin SV, Masse BR, Perdue T, Beauchamp G, Sheldon W, Miller WC, Heimer R, et al. HIV incidence and factors associated with HIV acquisition among injection drug users in St Petersburg, Russia. Aids. 2006;20(6):901–6.PubMed

	4.
Syvertsen JL, Agot K, Ohaga S, Strathdee SA, Camlin CS, Omanga E, Odonde P, Rota G, Akoth K, Peng J, et al. Evidence of injection drug use in Kisumu, Kenya: Implications for HIV prevention. Drug Alcohol Depend. 2015;151:262–6.PubMedPubMedCentral

	5.
May MT, Justice AC, Birnie K, Ingle SM, Smit C, Smith C, Neau D, Guiguet M, Schwarze-Zander C, Moreno S, et al. Injection Drug Use and Hepatitis C as Risk Factors for Mortality in HIV-Infected Individuals: The Antiretroviral Therapy Cohort Collaboration. J Acquir Immune Defic Syndr. 2015;69(3):348–54.PubMedPubMedCentral

	6.
Dong Y, Qiu C, Xia X, Wang J, Zhang H, Zhang X, Xu J. Hepatitis B virus and hepatitis C virus infection among HIV-1-infected injection drug users in Dali, China: prevalence and infection status in a cross-sectional study. Arch Virol. 2015;160(4):929–36.PubMed

	7.
Quan VM, Minh NL, Ha TV, Ngoc NP, Vu PT, Celentano DD, Mo TT, Go VF. Mortality and HIV transmission among male Vietnamese injection drug users. Addiction. 2011;106(3):583–9.PubMed

	8.
Degenhardt L, Hall W, Lynskey M, Warner-Smith M: Chapter 13: Illicit drug use. In: Ezzati M, Lopez AD, Rodgers A, Murray CJL, eds. Comparative quantifi cation of health risks: global and regional burden of disease attributable to selected major risk factors, . Geneva; 2004.

	9.
Magnus M, Kuo I, Phillips G 2nd, Rawls A, Peterson J, Montanez L, West-Ojo T, Jia Y, Opoku J, Kamanu-Elias N, et al. Differing HIV risks and prevention needs among men and women injection drug users (IDU) in the District of Columbia. Journal of urban health : bulletin of the New York Academy of Medicine. 2013;90(1):157–66.

	10.
Somlai AM, Kelly JA, Benotsch E, Gore-Felton C, Ostrovski D, McAuliffe T, Kozlov AP. Characteristics and predictors of HIV risk behaviors among injection-drug-using men and women in St. Petersburg, Russia. AIDS education and prevention : official publication of the International Society for AIDS Education. 2002;14(4):295–305.

	11.
Etcheverry MF, de Lazzari E, Fuchs JD, Merono M, Sierra E, Del Romero J, Evans JL, Mendez-Arancibia E, Jacques C, Rojas D, et al. Pilot study assessing HIV vaccine trial readiness among female sex workers, injection and non-injection drug users, and men who have sex with men in Spain. AIDS Behav. 2010;14(3):607–17.PubMed

	12.
Ulibarri MD, Hiller SP, Lozada R, Rangel MG, Stockman JK, Silverman JG, Ojeda VD. Prevalence and characteristics of abuse experiences and depression symptoms among injection drug-using female sex workers in Mexico. J Environ Public Health. 2013;2013:631479.PubMedPubMedCentral

	13.
Ethiopian Public Health Institute, United Nation Office on Drugs and Crime: HIV Integrated Behavioral and Biological Survey (IBBS) among people who inject drugs in Addis Ababa, Ethiopia. Unpublished 2015.

	14.
Public Health Agency of Canada: Summary of key findings from I-Track Phase 3 (2010–2012). Surveillance and Epidemiology Division, Professional Guidelines and Public Health Practice Division, Centre for Communicable Diseases and Infection Control, Public Health Agency of Canada, 2012. Available at: http://​www.​catie.​ca/​en/​resources/​summarykey-findings-i-track-phase-3-2010-2012, cited Aug 10, 2016.

	15.
Vickerman P, Hickman M, May M, Kretzschmar M, Wiessing L. Can hepatitis C virus prevalence be used as a measure of injection-related human immunodeficiency virus risk in populations of injecting drug users? An ecological analysis. Addiction. 2010;105(2):311–8.PubMed

	16.
Boodram B, Hershow RC, Cotler SJ, Ouellet LJ. Chronic hepatitis C virus infection and increases in viral load in a prospective cohort of young, HIV-uninfected injection drug users. Drug Alcohol Depend. 2011;119(3):166–71.PubMedPubMedCentral

	17.
Tanimoto T, Nguyen HC, Ishizaki A, Chung PT, Hoang TT, Nguyen VT, Kageyama S, Oka S, Pham VT, Ichimura H. Multiple routes of hepatitis C virus transmission among injection drug users in Hai Phong, Northern Vietnam. J Med Virol. 2010;82(8):1355–63.PubMed

	18.
Samuel MC, Bulterys M, Jenison S, Doherty P. Tattoos, incarceration and hepatitis B and C among street-recruited injection drug users in New Mexico, USA: update. Epidemiol Infect. 2005;133(6):1146–8.PubMedPubMedCentral

	19.
Kwiatkowski CF, Fortuin Corsi K, Booth RE. The association between knowledge of hepatitis C virus status and risk behaviors in injection drug users. Addiction. 2002;97(10):1289–94.PubMed

	20.
Swenson PD, Van Geyt C, Alexander ER, Hagan H, Freitag-Koontz JM, Wilson S, Norder H, Magnius LO, Stuyver L. Hepatitis B virus genotypes and HBsAg subtypes in refugees and injection drug users in the United States determined by LiPA and monoclonal EIA. J Med Virol. 2001;64(3):305–11.PubMed

	21.
Jimenez J, Puig M, Sala AC, Ramos JC, Castro E, Morales M, Santiago L, Zorrilla C. Felt stigma in injection drug users and sex workers: focus group research with HIV-risk populations in Puerto Rico. Qual Res Psychol. 2011;8(1):26–39.PubMedPubMedCentral

	22.
Latkin C, Srikrishnan AK, Yang C, Johnson S, Solomon SS, Kumar S, Celentano DD, Solomon S. The relationship between drug use stigma and HIV injection risk behaviors among injection drug users in Chennai, India. Drug Alcohol Depend. 2010;110(3):221–7.PubMedPubMedCentral

	23.
Ford K, Wirawan DN, Sumantera GM, Sawitri AA, Stahre M: Voluntary HIV testing, disclosure, and stigma among injection drug users in Bali, Indonesia. AIDS education and prevention : official publication of the International Society for AIDS Education 2004, 16(6):487-498.

	24.
Armstrong G, Wasley A, Simard E, McQuillan G, Kuhnert W, et al. The prevalence of hepatitis C virus infection in the United States, 1999 through 2002. Ann Intern Med. 2006;144:705–14.PubMed

	25.
Case P, Meehan T, Jones TS: Arrests and incarceration of injection drug users for syringe possession in Massachusetts: implications for HIV prevention. Journal of acquired immune deficiency syndromes and human retrovirology : official publication of the International Retrovirology Association 1998, 18 Suppl 1:S71-S75.

	26.
Booth RE, Kwiatkowski CF, Weissman G. Health-related service utilization and HIV risk behaviors among HIV infected injection drug users and crack smokers. Drug Alcohol Depend. 1999;55(1-2):69–78.PubMed

	27.
Knowlton A, Hoover D, Chung S, Celentano D, Vlahov D, Latkin C. Access to medical care and service utilization among injection drug users with HIV/AIDS. Drug Alcohol Depend. 2001;64(1):55–62.PubMed

	28.
Tournier M, Grolleau A, Cougnard A, Verdoux H, Molimard M. The prognostic impact of psychotropic drugs in intentional drug overdose. Pharmacopsychiatry. 2009;42(2):51–6.PubMed

	29.
Nair EL, Cienkowski KM, Michaelides E. The impact of sudden hearing loss secondary to heroin overdose on fitting outcomes. Am J Audiol. 2010;19(2):86–90.PubMed

	30.
Sporer K. Acute heroin overdose. Ann Intern Med. 1999;130:584–90.PubMed

	31.
Darke S, Zador D. Fatal heroin "overdose": a review. Addiction. 1996;91:1765–72.PubMed

	32.
Gu J, Lau JT, Chen H, Chen X, Liu C, Liu J. Mental health and interpersonal factors associated with HIV-related risk behaviors among non-institutionalized female injection drug users who are also sex workers in China. Women Health. 2010;50(1):20–36.PubMed

	33.
Wejnert C, Pham H, Krishna N, Le B, DiNenno E. Estimating design effect and calculating sample size for respondent-driven sampling studies of injection drug users in the United States. AIDS Behav. 2012;16(4):797–806.PubMedPubMedCentral

	34.
Howe CJ, Cole SR, Mehta SH, Kirk GD. Estimating the effects of multiple time-varying exposures using joint marginal structural models: alcohol consumption, injection drug use, and HIV acquisition. Epidemiology. 2012;23(4):574–82.PubMedPubMedCentral

	35.
Xu Y, Fyfe M, Walker L, Cowen LL. Estimating the number of injection drug users in greater Victoria. Canada using capture-recapture methods Harm reduction journal. 2014;11:9.PubMed

	36.
Ruan Y, Qin G, Yin L, Chen K, Qian HZ, Hao C, Liang S, Zhu J, Xing H, Hong K, et al. Incidence of HIV, hepatitis C and hepatitis B viruses among injection drug users in southwestern China: a 3-year follow-up study. Aids. 2007;21(Suppl 8):S39–46.PubMed

	37.
Valdiserri R, Khalsa J, Dan C, Holmberg S, Zibbell J, Holtzman D, Lubran R, Compton W. Confronting the emerging epidemic of HCV infection among young injection drug users. Am J Public Health. 2014;104(5):816–21.PubMedPubMedCentral

	38.
Small W, Maher L, Lawlor J, Wood E, Shannon K, Kerr T. Injection drug users' involvement in drug dealing in the downtown eastside of Vancouver: social organization and systemic violence. The International journal on drug policy. 2013;24(5):479–87.PubMedPubMedCentral

	39.
Yen YF, Rodwell TC, Yen MY, Hsu YH, Chuang P, Li LH, Su LW, Yang YH, Jiang XR, Fang YC, et al. HIV infection risk among injection drug users in a methadone maintenance treatment program, Taipei, Taiwan 2007-2010. The American journal of drug and alcohol abuse. 2012;38(6):544–50.PubMedPubMedCentral

	40.
Federal Democratic Republic of Ethiopia, Population Census Commission: Summary and statistical report of the 2007 population and housing census results. Addis Ababa: UNDP; 2008.

	41.
Heckathorn D. Respondent driven sampling II: deriving valid population estimates from Chain-Referral samples of hidden populations. Soc Probl. 2002;49(1):11–34.

	42.
Malekinejad M, Johnston L, Kendall C, Kerr L, Rifkin M, Rutherford G. Using respondent-driven sampling methodology for HIV biological and behavioral surveillance in international settings: a systematic review. AIDS Behav. 2008;12:105–30.

	43.
UNAIDS. AIDS epidemic update 2007: Briefing Booklet. Geneva: UNAIDS; 2007.

	44.
Mathei C, Buntinx F, Van Damme P. Is the prevalence of hepatitis C virus (HCV) RNA in anti-HCV-positive injection drug users positively correlated with age? J Infect Dis. 2001;184(5):659–60.PubMed

	45.
Lieb S, Rosenberg R, Arons P, Malow RM, Liberti TM, Maddox LM, Friedlander L, Lalota M, Farrell N, Grigg B. Age shift in patterns of injection drug use among the HIV/AIDS population in Miami-Dade County, Florida. Subst Use Misuse. 2006;41(10-12):1623–35.PubMed

	46.
Varetska O, Kushakov V, Braga M: International HIV/AIDS Alliance, Regional Technical Support Hub for Eastern Europe and Central Asia, Baseline report for Community Action on Harm Reduction (CAHR) project In.; 2013.

	47.
Westermeyer J, Canive J, Thuras P, Thompson J, Crosby RD, Garrard J. A comparison of substance use disorder severity and course in American Indian male and female veterans. Am J Addict. 2009;18(1):87–92.PubMed

	48.
Roe-Sepowitz DE. Comparing male and female juveniles charged with homicide: child maltreatment, substance abuse, and crime details. J Interpersonal violence. 2009;24(4):601–17.

	49.
Hearld KR, Badham A, Budhwani H. Statistical effects of religious participation and marriage on substance use and abuse in racial and ethnic minorities. J Relig Health. 2017;56(4):1155–69.PubMed

	50.
DeCuir J, Lovasi GS, El-Sayed A, Lewis CF. The association between neighborhood socioeconomic disadvantage and high-risk injection behavior among people who inject drugs. Drug Alcohol Depend. 2018;183:184–91.PubMed

	51.
Genereux M, Bruneau J, Daniel M. Association between neighbourhood socioeconomic characteristics and high-risk injection behaviour amongst injection drug users living in inner and other city areas in Montreal, Canada. The International journal on drug policy. 2010;21(1):49–55.PubMed



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Population estimation and harm reduction among people who inject drugs in Addis Ababa, Ethiopia


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/12954_2020_407_Fig1_HTML.png





OEBPS/images/12954_2020_407_Article_TeX_Equa.png
Total participants on PWID

Total PWIDs = x PWIDs using the hospitals

PWIDs using hospitals within a year





OEBPS/images/12954_2020_407_Article_TeX_Equb.png
Mi+My,+Mz+My+...... M
C1+C2+C3+C4+ ...... Cn

Total PWIDs = ~x PWIDs using the hospitals





OEBPS/css/sidebar.gif





