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mHealth-based peer mentoring for prevention of alcohol and substance abuse
among first year university students: protocol for quasi-experimental intervention
Catherine Mawia Musyoka a, Anne Mbwayoa, Dennis M. Donovanb, and Muthoni Mathaia

aDepartment of Psychiatry, College of Health Sciences, University of Nairobi, Nairobi, Kenya; bDepartment of Psychiatry & Behavioural Sciences and
Alcohol & Drug Abuse Institute, University of Washington School of Medicine, Seattle, WA, USA

ABSTRACT
Objective: The use of psychoactive substances increases university students’ general morbidity and mortal-
ity. Universities run programs to prevent psychoactive substance use since they are associated with the risk
of poor academic outcomes. The University of Nairobi (UoN) trains peer mentors who counsel students to
prevent substance use. There is, however, inadequate feedback and no evaluation of the effectiveness of this
method. This study will pilot mobile health (mHealth) based peer mentoring, evaluate and provide feedback
about implementation. It will be based in two campuses of UoN, Nairobi, Kenya.
Methods: Three phases study. In the first phase, a baseline survey determines students’ knowledge
about, attitudes toward, and prevalence of substance use at baseline and the end of the intervention
phase. Second phase, mHealth based intervention using a quasi-experimental design. Participants 100
mentors (50 intervention and 50 control groups). Intervention group using mHealth screens for sub-
stance use, provide structured brief intervention and treatment referral. A comparative control group,
using a paper-based guide will deliver the same program. Phase three, mentors during focussed group
discussions will share their experiences.
Results: Data will be collected on implementation, acceptability and substance use patterns. Data analysis
using descriptive, inferential statistics and thematic content analysis for qualitative data.
Conclusions: The study will provide evidence on the implementation and acceptability of mHealth among
university students. This will inform national and regional substance use prevention policy and practice.

Abbreviations: ASSIST: Assessment of Smoking and Substance Involvement Test; AUDIT: Alcohol Use
Disorder Identification Tool; KAP: Knowledge, Attitude, and Prevalence; mHealth: Mobile Health; RDSDQ:
Researcher Designed Socio-Demographic Questionnaire; UNODC: United Nations Office on Drugs and
Crime; USA: United States of America; WHO: World Health Organization
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Background

Alcohol and substance use is a global public health concern,
more so among young people between the ages of 18 to
25 years, which is reportedly the peak of substance use
(World Drug Report, U., 2018). This is an age of important
milestones in a person’s life for various reasons:

(i) At this age adolescents transition to adulthood; bringing
new challenges because, though there is an increase in body
size, the adolescents’ brains are yet to develop to adult matur-
ity (Skidmore et al., 2016). (ii) Psychologically, adolescents are
prone to thrill-seeking; they need to socialize, feel good, and
engage in risky behaviors which lead to negative consequences
(Dayan et al., 2010). (iii)This period marks the transition from
high school to a college education; this exciting venture comes
along with new pressures and uncertainties, which may be
coupled with personal and social maladjustments (Ross et al.,
2008; World Drug Report, U., 2018). All these are risk factors
which make alcohol and substance use to be high among
University students, making it a global public health problem.

Globally, there is reportedly increased use of psychoactive sub-
stances, in Africa and Asia there is a soaring use of tramadol while

North America is facing an opioid crisis (World Drug Report, U.,
2018). In the United States of America (USA) substance use
among those aged 18 to 25 years is in the increase (McCance-
Katz, 2018), with females having increased use of cannabis, pre-
scription drugs, and alcohol (Organization of American States,
C 2019). In Europe an estimated 19.1 million young adults used
substances in 2018 (European Drug Report, 2019); males used
substances twice as much as females, while cannabis was the most
used substance (European Drug Report, 2019; United Nations
Office on Drugs and Crime [UNODC], 2018).

The prevalence of substance use among undergraduate
students in one African university was reported at 27.5%
with alcohol, codeine, tramadol and tobacco being the most
used substances (Johnson et al., 2017). In Kenya, the preva-
lence of substance use among University students ranges from
25% to 67.9% (Atwoli et al., 2011). Alcohol, cannabis, and
tobacco are the most used substances (Tumuti et al., 2014).

Prevention of substance use among university students is key
to avert immediate and long term deleterious consequences.
Universities go to great lengths to prevent and treat alcohol
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and substance use among its students, to avert the associated
negative consequences including, poor academic performance,
prolonged stay in university, drop out and criminality (Mekonen
et al., 2017). Universities and schools use varying strategies to
prevent substance use and problem behaviors among their stu-
dents (Botvin & Griffin, 2007). The National Registry of
Evidence-based Programs and Practices (NREPP), reports that
the median number of school-based drugs prevention activities
in a typical school was fourteen, these included rules and policies
to deter substance possession and use or other problem beha-
viors while others had curriculum instruction on drug use pre-
vention (Bullock et al., 2015). Table 1 presents the summary of
the methodology: the study objectives, data needed, study
design, location, sources of data, sample size, data collection
tools, and data analysis.

Despite the available intervention programs, substance use
among university students continues to rise. The uptake of coun-
seling services in universities by students is low. There is a need,
therefore, to explore innovative ways and strategies which will aid
to connect and effectively communicate substance use behavior
change to this group of students (Skidmore et al., 2016). There are
challenges faced by parents and other authority figures as they
attempt to reach out to students at this age to make meaningful
communication (Macarthur et al., 2016). Young adults resist
authority figures and value their independence and freedom
which is associated with this developmental stage (Botvin &
Griffin, 2007).

To bridge this communion gap, the use of a peer-led
approach is useful to influence behavior change among
University students (Macarthur et al., 2016).

There is limited evidence for the use of peer-based
interventions, yet at this time and age, young adults listen
to each other more freely, they have shared interests and
common beliefs (Macarthur et al., 2016). It is useful there-
fore to involve peers in programs related to youth health
promotion. The use of peer mentors is a common practice
in behavior change as well as substance use prevention
programs. Peers have been used as mentors in HIV/AIDS
programs (Brown et al., 2009), drugs and alcohol use pre-
vention (Thomas & Spragins, 2011), as well as those which
seek to encourage youth to remain in colleges and complete
their studies (Andrews & Clark, 2011).

Evidence of the effectiveness of strategies used for psy-
choactive substance use among University students is lim-
ited and there is a gap in the evidence base. Consequently,
there is a substantial need to develop novel interventions
for the prevention of psychoactive substance use
among University students. An example of such novel
interventions is the use of technology. The use of technol-
ogy such as the Internet and mobile phones offer promise
for research (Hopson et al., 2015), prevention, manage-
ment of and recovery from substance use disorders
(Marsch, 2012).

Objective

This study aims to evaluate and compare the implementation
of a peer-mentoring intervention delivered via a mobile phone
(mHealth) and a paper-based approach as a decision support

tool for the prevention of substance use among freshmen at
the University of Nairobi.

Methods/design

Study design

This study is in three phases. The first phase is a cross-
sectional baseline survey of university first-year students, to
determine their knowledge about, attitudes toward and pre-
valence (KAP) of substance use at the entry to university; this
survey will be repeated at the end of the intervention.

Phase two is the implementation of the intervention. The
design will be a quasi-experimental mixed-methods study.

One hundred peer mentors will participate (50 in the
intervention group and 50 in the control group). The inter-
vention group will use an algorithm decision support tool
programmed in a mHealth platform to screen fellow students
for any substance use, provide a structured brief intervention,
and refer cases who need professional care; the comparative
control group will use paper-based (practice as usual) to
deliver the same program. The two groups of peer mentors
will be trained to identify and intervene with their peers who
have psychological challenges and screen for alcohol and
substance use. They will be instructed to refer difficult cases
for professional attention by professional student counselors.

Phase Three is a sequential explanatory study (collection
and analysis of quantitative data followed by a collection and
analysis of qualitative data) that will explore the experiences
of both groups of peer mentors. Sets of 8–12 peer mentors
from the experimental and the control groups will be ran-
domly selected to independently participate in focused group
discussions to share in-depth their experiences with the
approach they used for the intervention as a peer mentor.

Sample size determination

In the Phase One KAP survey, the sample size will be calcu-
lated using the Cochran’s formula (Daniel, 1999; Naing et al.,
2006) using a power of 95% and a significance level of 5%,
a sample size of 384 students will be used for the study, with
each of the two study campuses contributing participants
proportionate to their enrollment.

Inclusion criteria for the KAP survey

In Phase One, first-year students in the study campuses aged
18 to 25 years will be included in the study.

Exclusion criteria for KAP survey

(1) First-year students who are repeating the
academic year.

(2) First-year students joining on transfer from other
universities.

In Phase Two, the whole population of 100 student peer
mentors who give consent, will be eligible to participate in
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this study. This will be all the peer mentors in their 1st year of
study at purposively selected university campuses.

Inclusion criteria for peer mentors

(1) First-year students who express interest to take part
in the peer mentoring program

(2) xFirst-year students who have android based
smartphone

(3) First-year students who give written consent to
participate

Exclusion criteria for peer mentors

(1) Students who are repeating their academic year of study
(2) Students who have disciplinary cases in college

The protocol has been reviewed and approved by Kenyatta
National Hospital and the University of Nairobi Ethical
Committee (KNH-UoN ERC) P98/02/2018. Written informed
consent will be obtained from all study participants.

Recruitment strategy

Phase one of the study

Data will be collected in lecture rooms, the principal investiga-
tor with permission from concerned lecturers will do to the
classes and request the students for their time, she will address
them and explain the nature of the study. All the students
enrolled in a particular course are assigned a unique student
number. These numbers are used to make a class list. The
randomization program will be used to generate a list of
those numbers to be selected. The students whose numbers
are randomly selected will then be approached and requested
consent to participate in the survey. If the student is not
present in class on the data collection day or they decline to
participate, the student whose number is next on the class list
will be approached and requested to participate. The students
will be requested to complete a WHO standardized question-
naire on their knowledge about, attitude toward and practice of
alcohol and drugs use. There will be no interference from the
PI or their research assistants. However, the PI or the research
assistant will available for any clarifications. This process will be
repeated until the required sample size is achieved.

Phase two of the study

All first-year students from the two study campuses will be
informed about the study, they will be requested to apply for
consideration as peer mentors. Advertisement for recruit-
ment of peer mentors will be made through student forums,
student internet portals, student leaders, notice boards and
distribution of flyers in college. Interested first-year students
will be requested to apply for training as peer mentors in
their campuses. The criteria for inclusion will be: first-year
students, had scored a B plus and above at Kenya certificate
of secondary examination (this is the high school examina-
tion for qualification to University education), those who

demonstrate involvement in school clubs and have leader-
ship skills. One hundred and twenty (a slightly higher num-
ber will be recruited to account for those who will drop out
during the study period) students who meet the set criteria
will be interviewed and recruited for training as peer men-
tors. The selected students will be explained to, about the
study and requested their consent to participate in the same.
These selected Peer mentors will be divided into two groups
of sixty will be in each cohort depending on the campus they
are registered in. Students from the College of Biological and
Physical Sciences (experimental group) who give written
consent to participate in the study will, also, be taken
through further training on the use of the Open Data Kit
(ODK) technology-based peer mentoring software. The pro-
gram will be installed on their smartphones and they will be
trained on how to use it. Peer mentors from the College of
Education and External Studies (control group), will be
trained on the use of a structured paper-based tool for peer
mentoring.

Baseline survey using the Acceptability of Intervention
Measure (AIM), will be used to document the acceptability
of the peer mentoring process will be done after the initial
training of all the peer mentors. This survey will be repeated
at the end of the study intervention; the aim will be to
document before and after the attitude of the mentors with
the use of the intervention program they will have used.
Furthermore, some peer mentors from both groups will be
randomly selected to participate in focused group discussions.
They will share their experiences with the use of either
mHealth technology or the paper-based approach for peer
mentoring.

Study procedure

In phase one cross-sectional data will be collected using the
World Health Organization (WHO) ‘Assessment of Smoking
and Substance Involvement Test’ (ASSIST), the Alcohol Use
Disorder Identification Tool (AUDIT) and a Researcher
Designed Socio-Demographic Questionnaire (RDSDQ). The
ASSIST identifies different types of psychoactive substances
including Alcohol, Cannabis, and Tobacco, which are in
common use (Humeniuk & Ali, 2006; WHO | The ASSIST
project – Alcohol, Smoking and Substance Involvement
Screening Test, 2018). While AUDIT gives the patterns of
alcohol use which include hazardous or harmful and binge
drinking (Babor et al., 2001). Alcohol is the most used/mis-
used substance by university students.

In Phase Two, peer mentors in two different campuses will
be compared, one group exposed to paper-based (current
practice) peer mentoring and another group in a different
campus exposed to mHealth based mentoring intervention
program. The treatment as usual peer mentors will use paper-
based assessment tools and will be instructed to document
their activities. They will be requested to identify students on
their campus who need mentorship and intervene accord-
ingly. Any student with serious psychological problems
should be referred to a qualified student counselor for profes-
sional care. The experimental group peer mentors will have
the same instructions, but instead of paper-based assessment
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tools, they will be trained to use an intervention program that
is installed in their smartphones. This mHealth app is based
on the open data technology.

In Phase three, sets of 8 to 12 peer mentors will participate
in focused group discussions to give their experiences in the
peer mentoring process. This will be repeated until saturation
is achieved. They will be independently selected from both the
experimental and the control groups. The interviews will be
audio-recorded by the principal investigator and later tran-
scribed verbatim by an independent research assistant.

Data management and analysis

Data from the Phase One baseline survey will be coded and
cleaned using Epi Data 3.1 software. Statistical analysis of
cleaned data will be performed using Stata software version
14.2 Special Edition.

Prevalence of any substance used in a lifetime and the past
3months will be determined. Summary of the lifetime and current
use prevalence and social demographic variables will be done
using descriptive statistics such as mean and mode. Associations
between the outcome variables of a lifetime and current substance
use and the independent variables such as sociodemographic
characteristics will be examined by calculating odds ratios.

Statistically significant variables at the p < .05 levels in bivari-
ate analysis will be used to create multivariable models.
Multivariable logistic regression will be used to assess the impact
of explanatory variables for the outcome of a lifetime and current
substance use prevalence, for women and men separately.

For the intervention phase (Phase Two), the Acceptability
of Intervention Measure (AIM), Intervention Appropriateness
Measure (IAM), and Feasibility of Intervention Measure
(FIM) will be analyzed and presented as frequencies and
proportions. The tools are used for assessment of implemen-
tation outcome measures, and are essential for monitoring
and evaluating the success of implementation efforts. Higher
scores denote higher acceptability, higher perceived appropri-
ateness, and feasibility of the intervention.

To investigate the extent to which perceived resources,
perceived usefulness, perceived ease of use which is hypothe-
sized by the study to be fundamental determinants of user
attitude to use, behavioral intention to use, and actual use of
the mHealth based peer mentoring program will be analyzed
by multiple regression analysis.

Correlation analysis will also be performed between per-
ceived resources, perceived usefulness, and perceived ease of
use, with predictors of user attitude to use, behavioral inten-
tion to use, and actual use.

For the qualitative data, the principal investigator and one
other independent coder will separately do coding, the results
will be compared. Themes in the transcribed data will be identified
using thematic content analysis. Data coding will be categorized
and sub-categorized according to similar foci to identify emerging
themes. Nvivo 11 will be used for coding and data management.

Discussion

The mHealth-based intervention for substance use prevention
among university students seeks to provide evidence for

implementation outcomes of technology-based peer mentor-
ing among University students. The study methodology inte-
grates the use of peer mentors to interact with their mentees
during their normal day to day University life and to ensure
convenience for the participants. The goal is to demonstrate
the feasibility and acceptability of the mHealth intervention as
a decision support tool for mentorship activities among
University students. Prevention of alcohol and substance use
among the youth is integral in maintaining healthy commu-
nities as envisaged by the global sustainable development
goals, especially goal number 3 on good health and well-
being (Hambrey, 2017).

There is a widespread use of mobile technology among the
youth (Poushter, 2016), and this provides an opportunity for
mHealth based interventions that target this cohort, as it is suited
for their lifestyle and preferences (Marsch & Borodovsky, 2017).

This study will generate useful evidence and build into the
pool of growing knowledge on the use of technology in the
prevention of substance use among the youth.

The findings of this study are useful to policymakers to
inform health-promoting policies and for University manage-
ment in designing preventive strategies for alcohol and sub-
stance use among University students.

Strengths of the study

(1) This is the first study done in Kenya to provide vital
evidence on the use of mHealth for intervention in
the prevention of substance misuse among university
students which is a relatively novel practise with
limited evidence

(2) This study will provide epidemiological information
about students’ knowledge about, attitudes toward,
and prevalence of substance use in Kenya

(3) This study uses peer mentors who interact with their
mentees at all spheres of their University life, includ-
ing the hostels, lecture theaters and social activities

Study limitations

(1) Being a prospective study some study participants
(peer mentors may lose interest) thus be lost to nat-
ural attrition.

(2) Peer mentors who do not have android phones will
not be recruited to participate in the study.

(3) The KAP survey being a self-report the respondents
my give socially desirable responses thus with
a potential for over or under-reporting of the preva-
lence of alcohol and substance use.

To mitigate these limitations, the principal investigator will
recruit a slightly larger sample size to accommodate the ones
who may drop out of the study and study data will be backed
up daily. Notwithstanding these limitations, the results of this
study will have implications for interventions on substance
use prevention among university students.
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