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Abstract
Background: A Cross-sectional Rapid Situational Assessment of Injecting Drug Users (IDUs) applying Respondent Driven sampling techniques (RDS)
was used to recruit subjects/participants in a study aimed at assessing HIV prevalence and risk behaviors among injection drug users in Nairobi and
Mombasa counties of Kenya. The study sought to establish HIV prevalence and document risk behaviors among IDUs in the two regions, as well as
assess their spatial distribution and size estimates in the general population.

Methods: A cross-sectional study design was adopted in which a set of initial subjects referred to as ‘seeds’ were �rst identi�ed from which an
expanding chain of referrals was obtained, with subjects from each wave referring subjects of subsequent wave. The seeds were drawn randomly
from the population and interviewed to pick the one with the largest network and other unique characteristics. A maximum of twelve seeds were
recruited. The second stage involved conducting assessment visits to the sites to identify potential collaborators that included non-governmental
organizations (NGOs), drug treatment centres, health facilities, Community based organizations (CBO's), among others. Three NGOs located in the
Mombasa county and one in Nairobi county were identi�ed to assist in identifying drug injection locations and potential participants. Key informant
interviews (KIIs) and Focus Group Discussions (FGDs) were also conducted using interview guides.

Results: A total of 646 individuals (344 in Nairobi and 302 at the coast) were recruited for the study between January and March 2010. Of these 590
(91%) were males and 56 (9%) were female. Findings showed that most IDUs initiated injecting drug use between the ages of 20-29 years, with the
youngest age of initiation being 11 years and oldest age being 53 years. Most commonly injected drug was heroin (98%), with a small (2%)
percentage injecting cocaine. Other non-injecting methods such as smoking or combining these two drugs with other drugs such as cannabis or
rohypnol were also common.  Most IDUs used other substances (cigarettes, alcohol, and cannabis) before initiating injecting drug use. While all IDUs
continue to be at risk in the two regions, those from the Western parts of Nairobi were at a relatively higher risk given their higher rate of sharing
injecting equipment and solutions.

Conclusions: Given that initiation of injection drug use begins early and peaks mainly after formal school years (20-29 years), preventive programmes
should be targeted at secondary school, college and out of school youth. Further, to protect People who inject drugs (PWIDs) from HIV infection, the
country should introduce free Needle Syringe Programs with provision of condoms and Methadone Assisted Therapy as a substitute for drug use.

Background
Globally, about 13 million people inject drugs and about 1.7 million (13.1%) of them are living with HIV [1]. Although benzodiazepines, amphetamine-
like substances and opiates are the main classes of injecting drugs, opiates in particular heroin is the most used worldwide by injecting drug users
and indeed World Health Organization (WHO) regards drug dependence treatment, particularly opioid dependence treatment, as integral to the scale-
up of HIV prevention, treatment, care and support. A study of cohorts of drug users conducted by United Nations O�ce on Drugs and Crime (UNODC)
in 2004 in �ve major towns found heroin (8.0%) to be the fourth most abused drug after alcohol (36.3%), nicotine (17.5%), and cannabis (9.9%).
Cocaine was sixth at 2.2% [2].

With regard to method of drug use, the injecting method was among the popular methods used by a considerable number of drug users. According to
[3, 4] injecting drug use is likely to increase or emerge in countries where it is not already established. There is cause for concern about this in some
regions such as those without adequate resources to deal with the problem. Little is known about injecting drug use in sub-Saharan Africa, but a
constellation of risk factors exist for the development of injecting drug use, as has occurred in other regions such as central Asia [5]. First, injecting
drug use is already well-established in a number of countries (Mauritius, Nigeria, South Africa, and Tanzania). Secondly, people are experiencing harsh
socio-economic conditions and most are exposed to con�ict situations and thirdly, the region is increasingly being used for transit of illicit drugs into
Europe, all of which are likely to boost the number of injecting drug users. Given that the sub-Saharan Africa is a region with particularly high HIV-1
prevalence and a range of social and biological risk factors, [6] the potential emergence of injecting drug use as an additional route of HIV
transmission warrants close and serious attention.

Indeed, risky behavior such as sharing of needles among IDUs even among those who know that they are positive has been reported in many areas.
 In 2016, the United Nations International Drug Control Programme (UNDCP), world Drug Report, which is administered by UNODC, indicated that HIV
prevalence among IDUs was high at 68-88% in the sub-Saharan Africa, which compares relatively well with �ndings from other parts of the world like
Myanmar and Spain (66%), Italy (69%), Thailand (80%), implying that the IDUs may account for a third of new infections in many countries in Sub-
Saharan Africa, among them Kenya [7]. The most recent UNODC [1] report, revealed that though regional HIV prevalence rates are high among
injecting drugs users in all parts of the world, up to 15.5% them are concentrated in East and Southern Africa. Nearly one-third of new HIV infections,
outside Sub-Saharan Africa, are due to IDUs. Nevertheless, few countries have produced estimates in different time periods to allow for trends to be
observed.

Injecting drug use has been documented in Kenya for more than two decades, with evidence showing that the vice contributes signi�cantly to the new
HIV infections [8]. Initial surveys showed increasing evidence of narcotics use in Mombasa and Nairobi with the practice of poly drug use being more
common. A WHO commissioned study conducted in 1999 estimated the number of heroin users, including injecting drug users, at 25,000 and revealed
high frequency of multiple sex partners (58%) versus single sex partners (24%). Crosby et al. [9], demonstrated high risk and prevalence of HIV
infections among injecting drug users (IDUs) attending outpatient drug treatment facilities that were only in their infancy in Kenya especially in
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Nairobi and Mombasa. A limited sample of 120 drug users (101 IDUs) in Mombasa underwent serological testing for HIV and Hepatitis C. 49.5%
tested positive for HIV (all IDUs) and 70.29% were Hepatitis C positive. The drugs that were injected by this cohort were heroin, cocaine, valium and
pethidine.

According to UNAIDS [10], Kenya has among the highest HIV epidemic in the world (alongside Tanzania) with 1.6 million people living with HIV in
2018. In the same year, 25,000 people died from AIDS-related illnesses. Upto 65% of all new infections occurring in nine out of the country’s 47
counties – many of them in the western coast of Kenya [9]. Previous trend showed new HIV infections in major cities of Nairobi and Mombasa
increased by more than 50% (from a collective total of 4,707 in 2013 to 7,145 in 2015. This implies that the HIV prevalence ranges widely from one
region to another, For instance Wajir had a prevalence of 0.1% in 2016 compared to the 25.4% reported in Homa Bay in the same period [11, 12].

The core public health message that AIDS is transmissible both through sex and through needle reuse has been taught consistently in developed
nations because injection drug use (IDU) is common. However, many AIDS prevention programs in Africa have turned a blind eye on the risk of
injection in HIV transmission in their communications with the public, perceiving the practice of IDU as rare. Introducing this information and
supporting e�cacious infection control in primary health care is vital to protecting patients from HIV as well as other blood borne agents. Given that
sharing or use of contaminated syringes and needles is a very e�cient means of transmitting HIV, its spread among injecting drug users can be very
rapid and even to the general population through sexual contact with people who are not drug users. Therefore, high risk groups such as IDUs need to
be identi�ed, acknowledged and targeted for outreach.

Whereas limited studies analyzing IDU and its linkages to HIV and AIDS have been conducted in Kenya, they do not provide su�cient updated
information necessary to inform an effective action plan for IDU engagement in the national response to HIV and AIDS. Accessing hard-to-reach
populations for HIV prevention and research activities has historically been challenging owing to the stigmatization and often criminalization of
injection drug users, yet these high-risk populations are fundamental in the �ght against the spread of HIV. This study therefore adopted the novel
Respondent Driven Sampling (RDS) methodology to access hard-to-reach populations through their social networks for purposes of research whose
�ndings can then inform policy.

Methods
Study Site

This study was conducted in Nairobi and Mombasa counties (Figure 1), focusing on a total of 7 sites; 2 in Nairobi (Maisha house/Ngara and
Kawangware) and 5 in Mombasa (Old town/Kisauni, Mariakani/Changamwe, Port Ritz/Nyali/Mtwapa, Kili�/Likoni and Malindi town). These areas
were selected on the basis of existing evidence from previous studies that the problem of drug use and especially injecting drug use was rampant
there.

Study design and procedure

This was a cross-sectional Rapid Situational Assessment (RSA) study of IDUs applying the Respondent Driven Sampling (RDS) methodology. The
sampling method begun with a set of initial subjects referred to as ‘seeds’ for an expanding chain of referrals, with subjects from each wave referring
subjects of subsequent waves. The “seed” subjects were drawn randomly from the population and were interviewed to pick those with the largest
networks and other unique characteristics. This method is most suitable when members of the target population know one another and are densely
interconnected (chain referral sampling) as is the case with IDUs. A maximum of twelve seeds were recruited for each of the counties. For this study
the quota was set at three and the numbers of waves were also limited to three [13, 14]. The quota is the number of recruits any one participant can
recruit. These numbers were based on the calculated sample size, projections on potential participants based on the RDS methodology.

The purpose of imposing the quota system on recruitment was to reduce respondent duplication and impersonation so as to discourage recruiters
from monopolizing recruitment rights. The quota was set at three recruits after the initial interview and each follow-up interview. The quota system
was implemented using a coupon system, in which potential recruiters were each given three identi�cation card sized coupons to give to recruits. The
coupon contained the name of the study, phone number of researcher (to enquire about study if need be), a serial number that documented the link
between the recruiter whom it was given and the recruit who returns it to the research o�ce. To ensure a faster turnaround period between
respondents, participants were given a period of three days to distribute and have coupons returned. The duration from entry into the survey o�ce and
undergoing all procedures to exit ranged from 50 minutes to 75 minutes. Apart from the initial waiting time in the survey site, each respondent
underwent a screening interview lasting about �ve minutes, WHO questionnaire interview for 30 to 40 minutes, a voluntary counseling and testing for
20 minutes, and a tutorial of how to use coupons and receipt of initial incentive for 5 minutes. Both males and females aged 18 years and older who
had been injecting drugs in the last twelve months were included in the study. However, drug users who were ill, experiencing severe withdrawal
symptoms or were high on drugs were excluded from the study.

The implementation of the study commenced with visits to Nairobi Outreach Services Trust (NOSET), an NGO that provides outpatient drug treatment
services for high-risk injecting and other drug users in the capital, to discuss and make collaborative arrangement on implementation of the study. The
NOSET representatives were requested to identify appropriate individuals who could be involved in the study as interviewers, coordinators and HIV
testing personnel. Several interviews of staff and other individuals were conducted at each centre and seven individuals selected - comprising of �ve
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interview staff, two VCT counselors and one coordinator. A two day training workshop conducted in Mombasa and another one in Nairobi for the
respective teams.

Sample Size and Data collection tools

Sample size for this study was calculated based on the Fisher et al. [15] formula, assuming a HIV prevalence of 0.66 among IDUs, which yielding a
sample size of 540 individuals. A set of data collection tools were used in this assessment namely: WHO modi�ed questionnaire, KII guide, FGD guide,
checklist, IDU con�rmation screening tool, seed evaluation form and recruitment coupon form some of which were administered at different
stages/intervals. The questionnaires were pretested to identify any potential problems in both administration of interviews and logistics, which was
followed by revision of the data collection tools. Data was acquired through a multi-stage approach. The purpose of the �rst stage was to collect
information on the magnitude and prevalence of IDUs, existing policies, the status of service delivery and barriers and opportunities and gaps in
accessing services. This stage involved acquisition of secondary data and desk review of publications, documents and reports from key national
institutions involved with IDUs such as NACADA, Ministries of Public Health and Medical Services, national law enforcement (police department),
NGOs, donors, NASCOP, NACC, UNAIDS, UNODC, and WHO. The data was collected using a checklist.

The second stage involved conducting assessment visits to the sites to identify potential collaborators that included NGOs, drug treatment centres,
health facilities, CBOs, FBOs, Police, Anti-narcotics Police, Hospitals, local Chiefs, Colleges and schools. The purpose of the assessment visits was to
determine incidences of drug use and identify presence of injectable drugs and users. Three NGOs in Coast province and one in Nairobi province were
selected to assist in identifying drug injection locations and potential participants. Key informant interviews were conducted with this group using –KII
guide. The third stage involved the collection of primary data using a modi�ed version of the WHO drug injecting questionnaire. The modi�cations to
the questionnaire were guided by the analyses of information obtained in the �rst and second stages.

Data management and analysis

Data entry was conducted using MS Access database where it was cleaned, veri�ed and double checked to ensure data quality. The descriptive
statistical were computed using the Statistical Analyses Software (SAS) version 9.2. The RDSAT software was used to perform Key of Group and Trait
Correspondence, recruitments, transition probabilities, demographically-adjusted Recruitment Matrix, and various options of population estimates.
The size estimates for IDU were calculated using the RDS software [16]. RDSAT software was used to obtain individual weights which were used for
weighted analyses that gave adjusted values. Bivariate Logistical Regression procedures were carried using SAS. Association between risky sexual
behavior, drug use and HIV status were also performed. Signi�cant relationships between groups were assessed through the χ2 statistic, t statistic and
odds ratios. Statistical signi�cance was assessed at the conventional probability value of 0.05.

Results
Response Rate following the RDS Strategy – Net Draws Diagrams

A total of ten seeds were recruited in the Coast comprising of two women and eight men, while 8 seeds were recruited in Nairobi comprising of two
women and six men. In the coast region, four seeds were distributed in Kili�/Kisauni, three in Mombasa city/Ukunda and three in
Malindi/Watamu/Lamu, while in Nairobi eight seeds were recruited and distributed equally between Nairobi East and West. Together, these seeds
recruited a total of 646 IDUs over a period of three weeks in Mombasa and 7 weeks in Nairobi. The Net Draws diagrams below (Figure 2 and 3)
present the natural structures of client recruitment in the study using the RDS sampling technique, starting with the “seed” to the recruitment of other
study participants in subsequent waves.

In general the non-response rate was less than 5% as most participants who were eligible, ful�lled all the requirements of the study and gave informed
consented to participate in the study, were enrolled into the study.

Socio-demographic characteristics of study population

Of the 646 participants recruited in the study, 344 (53.5%) were drawn from Nairobi and 302 (46.7%) from the coast region. Considering the two
regions, a total of 178 (27.5%) respondents were recruited in Eastlands and 166 (25.7%) in Western sections of Nairobi, while in the Coast region, 97
(15.0%) respondents were recruited from Malindi, 92 (14.2%) from Mombasa town, 83 (12.6%) from Kisauni and 30 (4.6%) from Kili� area.

A majority (590, 91.3%) of the IDUs were males while 56 (8.7%) were female. Of the female population, 33 (58.9%) were from the Mombasa county
and 23 (41.1%) from Nairobi county. The youngest IDU in this study was 17 years old and the oldest was 55 years old. Overall adjusted mean and
median ages for the whole study population were 31.6 and 31 years, respectively, [IQR: 27-36]. For Coast province the women IDU were younger
compared to men, their mean age was 27.1 years and their median age was 26 years [IQR: 22-29]. The mean age among coastal men was 32.3 years
while the median was 32 years [IQR: 28-37]. As was the case in the Coast province, women IDUs in Nairobi were younger compared to men. The mean
and median ages for women were 28.2 and 28 years, respectively, [IQR: 24-32]. The mean and median age for men was 31.8 and 31 years respectively
[IQR: 27-36]. Drug use peaked between 25 and 29 years in Nairobi and 30 and 34 years in the Coast region (Figure 4).
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Province Nairobi County Mombasa County  All
  Unadjusted Women

[Adjusted]
Men

[Adjusted]
Unadjusted Women

[Adjusted]
Men

[Adjusted]
Unadjusted

 
All

Women
[Adjusted]

All
Men

[Adjusted]
Education Level

Never Attended 14
(4.1)

75.9
[75.7-76.0]

3.4
[3.3-3.5]

9
[3.0]

3.4
[3.3-3.5]

  23
(3.6)

3.7
[3.7-3.8]

3.7
[3.7-3.8]

Primary 239
(69.1)

24.1
[23.8-24.4]

75.9
[75.9-76.0]

226
[75.6]

75.9
[75.7-76.0]

75.9
[75.7-76.0]

465
(72.1)

73.8
[74.0-74.0]

68.4
[68.4-68.5]

Secondary 87
(25.1)

  19.1 60
[20.1]

24.1
[23.8-24.4]

24.1
[23.8-24.4]

147
(22.8)

71.8
[71.7-71.8]

24.8
[24.7-24.9]

College 3.0
(0.9)

  1.5
[1.4-1.6]

4.0
[1.3]

1.5
[1.4-1.6]

  7.0
(1.1)

1.4
[1.4-1.5]

1.5
[1.4-1.6]

Post secondary 3
(0.9)

    .     3
(0.5)

.  

Marital Status
Never Married/ Single 182

(52.7)
39.6

[39.4-39.9]
47.3

[47.2-47.4]
137

[46.1]
27.1

[26.8-27.4]
53.1

[53.1-53,2]
319

(49.7)
25.6

[25.3-25.8]
30.6

[30.6-30.7]
Divorced/ Separated 103

(29.9)
27.1

[26.8-27.4]
30.4.0

[30.3-30.5]
91

[30.6]
23.1

[22.7-23.5]
 

30.8
[30.7-30.9]

194
(30.2)

25.6
[25.6-25.3]

30.6
[30.6-30.7]

Monogamous 34
(9.9)

15.1
[14.8-15.4]

8.12
[8.0-8.2]

26
[8.8]

0 9.6
[9.5-9.7]

60
(9.3)

  50.5
[50.5-50.6]

Married 24
(7.0)

15.2
[14.8-15.4]

11.5
[11.4-11.6]

35
[11.8]

5.2
[5.1-5.3]

5.2
[5.1-5.3]

59
(9.2)

9.3
[9.1-9.6]

0.5
[0.4—0.6]

Widowed 2
(0.6)

2.9[   ] 1.5
[    ]

5
[1.7]

1.2
[1.1-1,3]

1.2
[1.1-1.3]

7
(1.1)

[1.8] [1..4]

Total 344
(53.6)

    302
[46.4]

    646
(100.0)

   

Religion
Muslim 55

(15.9)
50.8

[50.5-51.1]
23.1

[22.9-24.1]
216

[72.5]
19.3

[19.2-19.4]
74.4

[74.3-74.4]
271

(42.2)
[15.2] 41.7

[41.6-41.7
Roman Catholic 144

(41.7)
24.4

[24.0-24.8]
11.6

[11.8-12.3]
45

[15.1]
18.1

[17.8-18.4]
13.8

[13.6-13.9]
189

(29.4)
[39.4] 28.0

[27.9-28.1]
Protestant 135

(39.1)
24.8

[24.4-25.2
42.7-42.6] 33

[11.1]
14.7

[14,4-15.0]
10.3

[10.2-10.2]
168

(26.1)
[24.2]] 28.2

[28.1-28.3]
Other 11

(3.2)
  45.0[46.0-  46.1] 4

[1.3]
18.1

[17.8-18.4]
  15

(2.3)
[2.7] 2.1

[2.0-2.2]
                   

Over 70% of the respondents were educated to primary school level, 23% to secondary school level, 1.6% had postsecondary education, with 9
respondents being students from local universities, while 3% of the respondents never had any formal education. In relation to marital status, 50% of
respondents were single and never married, 30% were either divorced or separated and 9% were married. Of those married, only 9% of the males were
in monogamous relationships. With regard to religion, over 80% of IDU in Nairobi were of the Christian faith and 72% of IDU in Mombasa were of the
Islam faith (Table 1).

Table 1. Socio-demographic characteristics (religion, education level, marital status, profession, and income sources) of respondents in Nairobi and Mombasa
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Region Mombasa   Nairobi   All  
  Number % Number % Number %
Income in Ksh.            
Up to 6,000 67 21.6 75 28.3 142 24.7
6-15,000 125 40.3 94 35.5 219 38.1
16-40,000 103 33.2 86 32.5 189 32.9
45 - 50,000 14 4.5 9 3.4 23 4.0
Source of income            
Temporary work 191 55.4 158 53.6 349 54.5
Self-employed 49 14.2 46 15.6 95 14.8
Theft, robbing or stealing 51 14.8 39 13.2 90 14.1
Regular job with pay 10 2.9 17 5.8 27 4.2
Spouse, partner, relative or friend's income 11 3.2 8 2.7 19 3.0
Sex work 10 2.9 9 3.1 19 3.0
Other 23 6.7 18 6.1 41 6.4

  Mombasa Nairobi All
Residing with Number % Number % Number %
Relatives 135 39.5 127 43.3 262 41.3
Alone 110 32.2 75 25.6 185 29.1
Friends 53 15.5 40 13.7 93 14.7
Spouse/girl/boyfriend 43 12.6 49 16.7 92 14.5
No Fixed Address 1 0.30 2 0.7 3 0.5

Generally, over 60% of the respondents did not have any professional skills, 20% were semi-skilled, 7% were skilled artisans, 4% were professionals
while about 2% were pupils/students. Figure 5 below shows skills level per study region.

Respondents’ household incomes in the past one month ranged from as low as Ksh. 100 to Ksh, 50,000. Twenty �ve percent (25%) of respondents
earned up to Ksh. 6,000, 38% earned between Ksh. 6,000 and 15,000, 33% earned between Ksh. 15,000 and 40,000 in the past month and only 4% of
respondents earned over Ksh. 40,000. The main source of income was temporary work (55%), while 15% were engaged in self-employment, 14% in
criminal activities such as theft and robbery, 4% were in formal employment, 3% were sex workers, 3% were supported by spouses, relatives or friends
and 6% had other sources of income (Table 2).

Table 2. Respondents’ monthly income levels and source of income 

On Average, most (41.3%) respondents reported living with relatives; comprising of either or both parents, grandparents, siblings, aunts and uncles,
with the proportion being slightly higher in Nairobi (43.3%) compared to Mombasa (39.5%). Up to 32.2% of the respondents in Mombasa and 25.6% in
Nairobi lived alone. Generally, 14.7% and 14.5% of the respondents lived with friends or with their spouses/partners. Only 0.5% of the respondents did
not have �xed address (Table 3).

Table 3. IDUs place of residence and those residing with

Sexual orientation of respondents

A large proportion of respondents in Nairobi (91.4%) and Mombasa (95.5%) considered themselves as straight or heterosexual, while 0.7% in
Mombasa and 1.6% in Nairobi were bisexual. A total of 3 respondents, 2 in Mombasa and one in Nairobi were lesbians/homosexuals (Table 4).

Table 4. Sexual orientation of the respondents
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Consider self to be   Region Total 

Coast Nairobi

Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted

N Females Males N Females Males N Females Males

Straight or heterosexual 279
(95.2)

88.0
[87.9-88.1]

95.7
[95.7-95.7]

171
(91.4)

100.0
[100-100]

95.5
[95.5-95.5]

450
(93.7)

90.3
[90.2-90.4]

95.6
[95.6-95.6]

Bisexual 2
(0.7) 0

0.8
[0.7-0.9]

3
(1.6) 0

0.8
[0.6-0.9]

5
(1.0) 0

0.8
[0.7-0.9]

Lesbian or homosexual 2
(0.7)

8.9
[8.6-9.3] 0

1
(0.5) - -

3
(0.6)

7.2
[6.9-7.5] 0

Most preferred drugs and history of drug injection

The most preferred drug of injection among 98% of all the respondents was heroin, with 2% citing cocaine. Heroine and cocaine were also used
through other non-injecting methods such as smoking or in combination with other drugs such as cannabis or rohypnol. Majority of the respondents
reported using other substances like cigarettes, alcohol and cannabis before initiating injecting drug use.

Age at initiation

Majority of IDUs in Coast province initiated injection practice in the 20-24 years age group unlike in Nairobi where those in 30-55 years age group were
the majority (Figure 6). The mean and median age for commencement of initiation for women was 24.4 years and 20 years respectively [IQR: 20-26).
Men initiate injecting at a much later mean and median age of 26.3 and 26 years respectively (IQR: 22-30). Over thirty percent (33%) of 30-55 years
old, 26.9% of 25-29 years old, 29.2% of the 20-24 years old and 11% of the 11-19 years old had initiated drug injection in Nairobi. Whereas for Coast
province, majority of injectors were mainly the 20-24 year old age groups at 34.1%, followed by 25-29 year olds at 30.8%, 30-55 year olds at 19.1% and
15.1% for the 30-55 year olds. About two thirds (64.9%) of users in Coast province initiated injecting drug use between ages 20-29 years which is a
signi�cant �nding compared to 55% in Nairobi. However, the youngest age of initiating injection drug use was 11 years for men and 12 years for
women and the oldest was 53 years for men and 49 years for women. Therefore initiation of injection drug use begins early and peaks mainly after
formal school years (20-29 years).

Person who administered injection during initiation

All women respondents in the coast region reported getting their �rst injection administered by a man. However in Nairobi at least 4.3% of the women
were injected by fellow women. Figure 7 shows the relationship to person who administered the injection during initiation. In Nairobi 87% compared to
78% in Coast were injected by a close friend, followed by those who self injected at 6% in Nairobi and 9% in Coast. A primary sex partner injected 4.1%
and 3.8% in Nairobi and Coast respectively. About 3% in Nairobi compared to 8.7% in Coast were injected by others who included dealer, a
friend/acquaintance and a relative.

Place of �rst injection

Slightly over a third of all respondents injected for the very �rst time in an outdoor shooting gallery, dealer’s place or other ‘drug using’ place in the two
provinces. The other frequent injection place was the indoor shooting gallery, followed by the IDUs residence (Figure 8).

Injection practices

Overall, 29.3% of the IDUs reported sharing needles with about 28.3% of the respondents in Nairobi and 30.4% in the Coast region reported sharing
needles. In Nairobi, 82% and 86.5% in Coast injected for the very �rst time in their current area of residence. Overall, 84.1% injected at their current area
of residence (Table 5).

Table 5. Prevalence of injecting with used needle and whether injected in current residence
  NAIROBI COAST ALL  

 Unadjusted adjusted Unadjusted adjusted Unadjusted Adjusted  

 N [%] Female Male N[%] Female Male N[%] Female Male  

Injection with used needle  
97 (28.3)

27
[26.7-26.8]

33.5
[33.5-33.6]

90 (30.4) 25.0
[24.7-24.9]

31.0
[31.0-31.2]

187 (29.3) 25.7
[25.6-25.8]

32.5
[32.4-32.6]

Injection in current area of resident 283 (82.0) 75.4
[75.3-75.6]

82.5
[82.4-82.5]

256 (86.5) 90.9
[90.9-91.0]

86.1
[86.0-86.1]

539 (84.1) 85.0
[85.0-85.1]

84.1
[84.0-84.1]

Reasons for sharing injecting equipment
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The two most important reasons cited among male and female IDUs for sharing injecting equipment were being careful on whom they shared the
needles and syringes with and lack of their own needles/syringes. Women and men differed on the third reason as men thought it was safe to share
since they were cleaning the needles and syringes while women cited pressure from other drug users as their reason for sharing the needles and
syringes. Women cited being careful who they share with by 50% while men cited the reason by 100%. About 40% of women said that they did not
have their own needles and syringes while 100% of men said the same (Figure 9 and 10).

Types of reagents used for cleaning injecting equipment

Majority used water (92.7% Nairobi, 87.5% Coast and 90.3% overall). The numbers of those who responded were higher than those who shared
needles/syringes because they employed more than one method depending on circumstances. Overall, only about 1% used bleach which is the
recommended method of cleaning needles/syringes in harm reduction strategies (Figure 11). The respondents cited the procedure and steps
employed in the use of bleach which they consider to be unfriendly as the reason for not using it.

Sources of �rst drug of injection

Overall, 80.4% of the IDUs bought their own drug, 12.7% got it as a gift, 5.1% gave someone money to buy them the drugs during initiation into
injecting drug use. In Nairobi, 80% of respondents bought their own drug, 14% got it as a gift, 4.4% sent someone to buy the drug and only about 1 %
was dealers or peddlers. None of the IDUs got drug as a result of trading for sex. In the Coast region as is Nairobi, majority (81%) bought their own
drug, 11.4% received the drug as gifts, 6% sent someone with money to buy the drug, and 0.3% got the drug from a dealer.

Reasons for initiating injecting drug use

The reasons for initiating injecting drug use varied between the two studied regions. In Nairobi, majority (96.3%) thought injecting would give a better
high, and this was mentioned by more than 95% of both gender. Curiosity was mentioned by 78% and 66% of women and men retrospectively, and
drug quality was mentioned by 62% women and 70% men while 100% of women and 69% of men were worried about health consequences. More
than 75% because friends and companions were injecting and therefore wanted to try, 67% because of the type or quality of drug available was
inadequate for non-injection, 19% injecting because they were worried about the health consequences of other methods of use such as snorting,
64.5% injected out of curiosity, 28.3% due to depression and 18.1% because everyone was doing it (Figure 12).

In the Coast region, 99.1% thought injecting would give a better high, 86.6% friends/companions were injecting and wanted to try, 84.9% due to
pressure from friends/companions and 15 % worried about consequences of snorting, 84.6% curiosity, 44.8% due to depression and 25% because
everyone else was doing it. The proportion that initiated injection drug use because of curiosity and depression were much higher in Coast than in
Nairobi. At initiation, majority thought that they would inject once or twice and then stop, but they continued to inject more regularly as they got
addicted to the drugs. Majority have been active injectors in the last six months with a few having injection free months.

HIV status versus age at initiation of drug injection

Nairobi had 24.4% - (unadjusted) and highest HIV prevalence compared to Coast (18.5% - unadjusted). Majority of those who initiated injecting drug
use at 11-19 years had the highest prevalence of HIV in Nairobi [44.7% unadjusted), followed by 20-24 years at 29.4%, 25-29 years at 21.1%. In Coast
the highest unadjusted HIV prevalence was seen in those who initiated IDU at 20-24 years (23.2%) which was half the prevalence seen among 11-19
years old initiators in Nairobi. This was followed by 30-55 years at 21.4% (Figure 13).

HIV testing among IDUs

A very high percentage of IDUs in the study had ever had an HIV pre-test counseling. Nairobi recorded 84% versus 77% in Coast with an average of
80% in the overall study. About 84% in Nairobi and 80% in Coast had tested for HIV prior to the study and a high proportion of 93% and 86% in Nairobi
and Coast respectively had ever received the results of an HIV test, whereas 85% and 78 % had received negative HIV test results. A very small
proportion of the study population of 11.5% and 15.6% had received an HIV positive test results from Nairobi and Coast with 13.4% for the overall
study population. Of the 27 IDUs that were aware of having AIDS, not all were on ARV treatment.

Future plans and desires of IDUs

Up to 92% in the Coast region and 95% in Nairobi expected to change their drug consumption in the next 12 months to lesser levels or if possible to
quit the habit altogether. Respondents who expected to get employment in the same period of time were 82% from Coast and 90% from Nairobi.
Another desire was to have children in which 76% and 73% of the respondents in the Coast and Nairobi regions, respectively, expressed their desire to
have children in 12 months time. With regard to change in the source of income, slightly more respondents in Nairobi (91%) compared to 82% in the
coast region had an expectation of changing their source of income in terms of improving their health, 94% of respondents in Nairobi and 92% of the
respondents in the Coast region expected to have a better health in the next 12 months.

Discussion
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Substance use is increasingly becoming prevalent on the African continent, fueling the spread of HIV infection. Both injection and non-injection
substance use constitute the global burden of substance use with Africa having as estimated 28 million substance users [7]. The increasing
availability of illicit drugs such as heroin, cocaine and methamphetamine especially in urban areas compound the burden of drug abuse in Africa [11,
17]. Kenya, like other countries in Africa, experiences a high burden of drug use with about 37.1% of the population reportedly having used a
substance in their life time [18].

In the current study, 98% of the IDUs reported using heroine, while 2% used cocaine, implying that an estimated 9.2 million people across the world
take heroin and every year the numbers keep increasing across all continents. The effect that heroin has on the brain chemistry makes it very easy for
users to become addicted and very di�cult to return to sobriety thus explaining the ever increasing numbers of heroin users. Studies elsewhere have
shown that heroin can increase the chance of transition into premature or early regular injection [19], and that the risk of transition to injection among
heroin users was higher compared to users of other types of drugs [20, 21]. It has been suggested that heroin, specially injecting type, has a higher
degree of dependency compared to other drugs [22]. In addition, heroin is one of the more inexpensive drugs, making it easily accessible to a variety of
demographics [21]. As such, injecting drug users in Kenya continue to be at high risk like is the case in other parts of the world.

A number of socio-demographic factors in�uence substance abuse and risk of HIV infection among substance users on the African continent [23]. In
the current study, most (91%) IDUs were men while women accounted for only 9%. The youngest age at initiation was 17 years while the oldest was
55 years age, with the minimum age at initiation being about 31 years. Studies show that socio-demographic factors such as age, gender, income
levels, marital status and even level of education are primary determinants of the health status of drug users [24]. These factors indirectly in�uence
individual drug-use behavior including sharing of needles and soliciting for sex in exchange for drugs or police protection [25, 26]. In the current study
for instance, majority of those who initiated injecting drug use at a relatively younger age (11-24 years) had the highest prevalence of HIV in both
Nairobi and the coast regions. These current �ndings are consistent with a study by Baluku et al. [27] that was conducted in two urban centers of
Kampala, the capital of Uganda and Mbale Municipality in which the median age at �rst injection was 19 and a majority reported injecting by the age
of 25. These �ndings however, contrasts with other studies which have reported older ages of �rst injection drug use for up to 29.87 ± 6.54, for
example in Iran [19, 28]. Nevertheless, intervention services in Kenya including prevention of transitioning should target  on the young people with
information on relative demerits of commencing drug use and the dangers of peer pressure when associating with drug users.

The current study also established that the mean age for initiation of drug injection for women was slightly lower than that of men. Qualitative
�ndings indicated that women were likely to be in�uenced easily into injecting by their male peers and clients especially if they engaged in sex work.
This suggests, in part, that adolescent girls and young women who inject drugs in the study area are likely to transition earlier than their male
counterparts. Studies elsewhere have also established that transitioning, like other injecting drug practices have signi�cant gender differences [29-31].
In addition, most of the IDUs in the age range 11-24, were single and with very low levels of education and over 70% had primary level of education
and were unskilled. Studies indicate that low education among injection drug users indicates a likelihood of needle sharing and non-participation in
HIV interventions [32-34]. Consistent with the current study, studies show that drug-related activity globally has been associated with age, low level of
education, familial dysfunction, unemployment, poverty, drug-related violence and gang activity [35, 36].

While different methods of using drugs are associated with social and health harms, injecting - whether intravenous, subcutaneous, or intramuscular,
carries the highest risk for multiple types of infections, overdoses, and their complications [37, 38]. Injecting drugs also carries signi�cantly higher risk
of HIV and viral hepatitis transmission especially among users who don’t have easy access to sterile injecting equipment and among those who share
injecting equipment. Studies indicate that majority of drug users transit from use of non-injection drugs to injection substances or simultaneously use
of both substances [39-41]. Furthermore, substance consumption differentially predicts HIV infection. For example, previous studies in Texas, USA and
China showed that injection substance users have an increased risk of HIV infection in comparison to non-injecting drug users [42, 43].

In the current study, several reasons were put forth for initiating injecting practice among them to achieve a better high, peer pressure from friends and
companions, curiosity among others. Among the motivators for �rst injection this study, like others elsewhere, underscores the importance of peer
in�uence cited by a majority of the participants. Studies suggested that people who already inject may encourage injection initiation, enthusing about
the bene�ts of drug injection linked to pleasure or cost-e�ciency [29, 44, 45]. Encouragement by people who already inject could extend to peer
pressure [46, 47], and more direct coercion [48, 49]. Other studies have also established that peers and social networks make transitioning acceptable
and appealing [50, 51]. As such, the relevant authorities need to consider interventions that target social networks for prevention of transitioning.
Effective peer-education interventions and those targeting social networks as part of harm reduction have been implemented elsewhere requiring little
support [52-54].

In Addition, most IDUs admitted that they still continued to initiate others into drug injection practice with increasingly regular frequency, with most of
the equipment used in the injection process being sourced from friends. Sharing of needles/syringes and other injecting equipment is still ongoing
among the IDUs with over a third of all IDUs reusing needles/syringes. This habit was much higher in Nairobi (45%) compared to the Coast region
(33%) and speci�cally IDUs from the Western sections of Nairobi were at an increased risk due to the high rate of sharing injecting equipment and
solutions. Studies elsewhere have established that PWID who had shared their injection equipment at the �rst injection were more likely to repeat this
practice over the course of their injection career than those who had injected with new syringes (58.5% versus 16.5%; p = 0.003) [55, 56].  This calls for
harm reductions interventions through the Needles Syringe Program (NSP) involving the provision of free syringes, needles and related injecting
equipment [57].
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While the overall average HIV prevalence among the IDUs was 19% in the current study, most IDUs did not think that by injecting drugs they would
acquire or get infected with HIV/AIDS. HIV infection remains a major public health problem especially in Sub-Saharan Africa. This burden has been
partly attributed to recreation drug use which increases the risk of HIV infection and poor adherence to ARVs [58, 59]. The risk of acquiring HIV for
people who inject drugs in 2017 was 22 times higher than that for people who did not inject drugs [60]. In Kenya, 1.5 million people consisting of
18,327 injection substance users were living with HIV as at the end of 2016. In the current study, prevalence of HIV of 19% among injection substance
users reported in the two study areas was slightly higher that the country prevalence which stood at 18.3% in 2016 that was however higher than that
in the general population [61].

Conclusion
The current study �ndings indicated that a signi�cant proportion of both male and female injecting drug users were not only at risk of acquiring and
transmitting HIV through the habit of sharing drug injection equipment, but also through high-risk sexual behaviors. Of additional concern is the
potential bridging effect, whereby an epidemic, initially fueled by the sharing of contaminated injecting equipment, is spread through sexual
transmission from IDUs to non-injecting populations and through perinatal transmission to newborns. This vulnerability underscores the need for
responsive programming to better meet the speci�c and comprehensive needs of both male and female IDUs.

Therefore, the most effective way to reduce the risk of contracting HIV among IDUs who share injecting equipment is to provide free injecting
equipment through the needles syringe program as well as free condoms and lubricants.  Additionally treating drug dependence as a prevention
strategy can be adopted through provision of Methadone Assisted Therapy (MAT or OST) which involves ingestion of Methadone as a substitute to
heroine but does not have similar addiction properties. This study therefore advocates that curbing the high HIV infection among people who inject
drugs, it is necessary to implement programs in behavioral change, harm reduction through NSP and medication-assisted treatment (MAT), including
opioid treatment programs (OTPs), which combines behavioral therapy and medications to treat substance use disorders.
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Figures

Figure 1

Map of Kenya showing the location of Mombasa and Nairobi cities. Source: Map courtesy of World Infos: http://mombasa.kenya-infos.com/what-
you-need-to-know/

Figure 2

Coast Region Net Draw Diagram.

https://www.unaids.org/sites/default/files/media_asset/miles-to-go_en.pdf
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Figure 3

Nairobi Region Net Draw Diagram NB: The red large round circles or squares indicate the SEEDs while the small round circles represent males and the
small squares represent females. The red colour indicates those who subsequently tested HIV positive and the blue colour are respondents who tested
HIV- negative.

Figure 4

Respondents’ age group

Figure 5

Percentage of IDU respondents by skills level in the two study regions
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Figure 6

Age at initiation of drug injection for all respondents

Figure 7

Relationship to person who administered the �rst injection

Figure 8

Place of �rst drug injection
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Figure 9

Reasons for sharing needles and syringes among women IDU

Figure 10

Reasons for sharing needles and syringes among men IDU

Figure 11

Reagents used for cleaning needles and syringes
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Figure 12

Reasons for initiating injecting drug use

Figure 13

HIV status versus age at initiation of drug injection


