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Introduction

Using conventional sampling techniques for
sampling certain populations of interest, such as
hard-to-reach or elusive populations can be futile
because of the difficulty of choosing a sampling
frame. In the literature these elusive populations
are commonly referred to as hidden or rare
population. As outlined by Salganik and
Heckathorn (2004) classical techniques require
the analyst to select sample members with a
known probability of being selected. In other
words there is the need for the analyst to have a
sampling frame and a list of all the members of
the population. In reality there are quite a
number of groups for which such a list does not
exist. They include crime victims (Czaja and
Blair,1988), injection drug users or HIV infected
people (Frost et al. 2006; Stormer et al. 2006 and
Abramovitz et al. 2009) and pregnant women
(Sanders and Kalsbeek, 1990). The nature of
these populations is such that the costs and time
of locating them could be substantial.

Underscoring the role of sampling frame,
Wejnert and Heckathorn (2008) describe hidden
populations as those for which there exists no
sampling frame, or for which constructing a
sampling frame would be infeasible because of
the population’s small size relative to the general
population and because of the presence of either

stigma or networks that are hard for outsiders to
penetrate. The major problem with using
traditional techniques in surveys of rare
populations is that they give rise to large sample
sizes and substantial reporting errors (Czaja and
Blair, 1988). The recurring nature of the problem
led to the search for alternative sampling
methods by researchers and the introduction of
Network Sampling (Sirken, 1988).

As expounded by Katzoff et al (2008), network
sampling techniques are adaptive sampling
techniques which have been studied by Sirken
and his colleagues since the early 1960’s. In this
study we identify a network to be the collection
of the seeds and the samples that these seeds
generate, that is, the collection of members of a
population that shared the same social linkage.
The network sampling approach begins with
some small number of initial respondents, or
seeds, who in turn provide researchers with
information leading to other members of the
population with the characteristics of interest.
These connections then form the pool from
which the second set of respondents is drawn,
and then to the next set, and so on. Expatiating,
Sirken (1998) drew out the advantage of network
sampling over classical survey methods noting
that while the latter uses unitary counting rules;
network sampling capitalizes on duplicate
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counting of population elements by using
multiplicity rules.

Use of network sampling in Nigeria is not
widespread either because the study of rare
populations is not common or because classical
techniques are applied. The single application
found in the literature is that of Nafiu and
Adewara (2007). However, there are certain
populations such as victims of abuse, cocaine
carriers and abusers of substance for which
scientific methodologies about their operations
are lacking and which are better sampled using
network sampling. The case of substance users
in tertiary institutions in Nigeria is of
considerable interest and calls for urgent
attention because of the presumed link between
abusers and the incidence of cultism which has
attained alarming proportions in  these
institutions. Most of the earlier studies are
descriptive in nature as they tend to concentrate
on frequency analysis of the use or abuse of
substances. The emphasis in this study is,
however, different as it seeks to produce some
quantitative measure of the magnitude of the
involvement of students in abuse of substance.
Succinctly, the paper attempts to estimate the
percentage of students in tertiary institutions in
Lagos who partake in substance abuse, using the
Horvitz-Thompson estimator.

The remainder of this article is organized as
follows: Section 2 describes the contextual
setting while Section 3 describes the study area.
The method of analysis is discussed in Section 4.
Results of the analysis are presented in Section
5, while Section 6 concludes.

2. Contextual Setting

Nigeria, a country located in West Africa, with a
population of over 140 million people (National
Population Commission, 2006) is the most
populous country in Africa. Since the early
1980s Nigeria’s industrial sector had been in
decline and income per capital had fallen sharply
(Obot, 2001). With persistent economic
depression and unrelenting downward slide in
corruption index (Transparency International,
2010) what could have been a source of strength
in terms of, say, labour availability has become a
threat as traditional values are eroded in the
inevitable scramble for survival. A tragic
example of the erosion of values was given by
Gureje (1999) in the attitude of local traders
who, seeing an opportunity for quick monetary
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gain in sales of liquor, have changed trade from
the sale of items of societal value, like books, to
liquor so that essential books have now become
largely unavailable for most students. The impact
on the future development of the country is
obvious.

A number of factors appear to have aggravated
the substance abuse problem in Nigeria. First,
despite the downward trend in the economy,
production of liquor had been on the increase
and a very active commerce in the breweries
sector is sustained (Obot, 1988). Second, like
many other countries in sub-Saharan Africa that
are located mid-way between two major drug
producing zones, Asia and South America,
Nigeria has become increasingly vulnerable to
illicit drug production, trafficking, and
consumption (Needle et al. 2006), a trend that
has been facilitated by globalization. Consequent
upon the increased exposure and abuse has been
the attendant rise in crime. Nigeria is reported to
have one of the highest per capita rates of road
accidents in the world many of which are linked
with alcohol abuse (Gureje, 1988).

Many of the previous studies have dwelt on the
use and abuse of substance among secondary
school students in Nigeria (Pela, 1989; Fatoye
and Morakinyo, 2002; Obot et al. 2003; Shehu
and Idris, 2008, Igwe and Ojinnaka, 2010).
Attention to tertiary level students is sparse
(Adelekan, 2000; Okoza et al. 2009; Egbochuku
et al. 2009). The need to prevent substance use at
an early age possibly explains much of the
attention to secondary level students. But we
consider that at the secondary level adult
supervision of the students by the school
authorities is still considerable. The same is not
true in tertiary institutions where students are
assumed to have attained universal adult
suffrage. Here, the control is a lot more relaxed.
Not surprising, therefore, the substance abuse
problem and its consequences assume a much
larger dimension in tertiary institutions; more
drunk driving, cultism, more violence,
absenteeism, to mention a few.

Data and Methods

Lagos, the study area was the former federal
capital and the most populous state in Nigeria. It
hosts seven tertiary institutions, the University of
Lagos, Akoka, the Yaba College of Technology,
Yaba, the Federal College of Technical
Education, Akoka, the Lagos State University,
Ojo, the Lagos State Polytechnic, Ikorodu, the
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Lagos State College of Education, Ijanikin and
Michael Otedola College of Primary Education,
Epe. The first three are owned by the federal
government while the rest are owned and
financed by the Lagos State government. The
State owned University and Polytechnic operate
a multi-campus system. Many of the satellite
campuses are operated on part time basis. We
are, however, concentrating on the regular
students, as we surmise that these are the ones
whose major pre-occupation is learning and who
have direct communal relationship with other
members of the community. Combined regular
students’ population in all the seven institutions
is more than one hundred thousand. More
importantly, because of the small land size of the
study area, the high student population density
and the contiguity of the institutions, events in
one institution easily spill-over to the others.

Alcohol, one of the characteristics of interest in
this study, is sold in bottles in Nigeria. Although
the brewers insist that they sell only the liquid
content, very often the empty bottles are
converted to improvised weapons during scuffles
that by and large develop in gatherings of
adolescents. In some cases the violent encounters
lead to permanent disabilities or at times
mortalities. At the height of the crisis, authorities
in most institutions of higher learning, whose
management styles are similar by the way, have
proscribed the sales of liquor in students’
common rooms. This is unlike what was the
practice in the first three decades of higher
education in Nigeria, a period spanning 1962 to
about 1980. With the embargo on consumption
of alcohol by students within the institutions it is
rare to see a student consuming alcohol in public
and we can therefore regard excessive alcohol
consumers among the students as a ‘hidden
population’. For a working definition we
consider the consumption of more than four
drinks a day by a male student and more than
three drinks a day by a female student as being
excessive. Also we defined excessive cigarette
smoking as smoking more than six sticks of
cigarettes per day (Ibiwoye and Adeleke, 2011).

It was an uphill task identifying a productive
initial seed as students do not own up to being
partakers of substance abuse. Fortunately for the
study, the institutions under study maintain a
security unit. From this organ the names of
students who had at one point or another, in the
past, fallen foul of the institution’s regulations
served as useful hints. From this class we were

able to get the initial seeds. As distinct from
snowball sampling approach where the seeds are
then identified to an investigator, in our
investigation the seeds recruit their peers. The
procedure we followed was that outlined by
Johnston and Sabin (2010) whereby those
recruited by the initial seeds recruit their own
peers and so on such that recruitments continue
far beyond the initial seed and his recruits. As in
all chain-referral methods, larger and larger
chains are obtained with each subsequent stage.
An illustration of the recruitment profile that
results is shown in Fig 1.

Figure 1: Network sampling illustration with recruitment
chains of 5 productive seeds.

Here we begin with an initial seed of five
participants. These five seeds then lead to the
larger sample shown in the network with the
dark spots representing the male samples while
the blank spots stand for female samples.

An important requirement in research involving
human participants is the assurance of anonymity
and confidentiality in order to protect them from
harm. The participants were assured of absolute
anonymity. Approval to conduct the survey was
obtained from the relevant authorities, usually
the office of students’ affairs.

oY
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Table 1: Demographic characteristics of the respondents in the final sample

Age Seed Sample
18 21 24
19 11 11
20 17 82
>20 713
Gender
Male 38 535
Female 11 295
Level of Studies
100 58
200 157
300 221
400 330
500 46
Others 18
Monthly Allowance
Less than 10,000 Naira 263
Between 10,001 and 20,000 Naira 247
Between 20,001 and 30,000 Naira 143
Between 30,001 and 40,000 Naira 84
More than 40,000 Naira 92
Source of Income
Part time Employment 281
Parents or Guardians 549
Occupation of Parent
Civil Service 209
Private Sector 305
Business/Others 316

Source: Survey Data

Estimation

We propose the adaptation of the Horvitz-
Thompson estimator to estimate the total
population of students involved in the use or
abuse of substance. This estimation technique
which is a design-based approach to survey
inference is commonly used for many designs
(Adeleke, Esan and Okafor, 2007). The
technique has a number of strengths that make it

attractive to practitioners. For one, it takes into
account the features of the survey design and
further, it provides reliable inferences in large
samples with lesser need for strong modeling
assumptions (Godambe and Thompson, 1986).

Assuming inference is to be made about a
population total
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The estimator (Adeleke, et al 2008, Dryver and
Thompson, 1999) is denoted byfq;r . Letting K
equals the number of distinct and non-
intersecting networks in the population, ¥, is the
set of units in the i network (l' =1,..., f'f)
and X is the number of units that make up

network¥;. Then, the sum of the ¥-values in
network 7 is:
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(student) possesses the characteristics of interest
(i.e., engaged in substance abuse) or equal zero
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The estimator Fr:lr_.r;r of the total number of
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interest is
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We note that from this estimate percentages are
easily generated. This is the basis used in the
computation of the figures in Table 2.

The joint probability of two distinct networks, g
and % being in the initial sample is
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Discussion

Seven initial seeds were identified in each of the
seven institutions. The study thus commenced
with a total initial sample of 49 seeds. The
sampling procedure generated 781 members
within the two months earmarked for the survey.
The result of the estimation indicated in Table 2
shows that 10.45 per cent of the students take
marijuana, 9.93 per cent engage in excessive
alcoholism, 10.45 per cent consume excess
cigarette and 4.18 per cent take inhalant. Further,
for all the different kinds of abuse under study,
the outcome in Table 2 shows that the percentage
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Table 2: Estimates of the percentage of students involved in substance abuse

Age
18
19
20
>20
Gender
Male
Female
Year of Study
100
200
300
400
500
Others
Monthly Allowance
less than 10,000 Naira
Between 10,001 and 20,000 Naira
Between 20,001 and 30,000 Naira
Between 30,001 and 40,000 Naira
More than 40,000 Naira and above
Source of Income
Self employed
Parents and Guardians
Others
Occupation of Parent
Civil Servants
Others

Excessive Excessive
Marijuana alcoholism  cigarette Inhalant
1.46 1.39 1.36 0.58
1.05 1.00 1.15 0.42
1.88 1.79 1.57 0.75
2.09 1.99 2.40 0.84
6.27 6.01 6.90 3.55
4.18 3.92 3.55 0.63
1.67 1.79 1.57 0.75
2.30 1.99 2.40 0.84
2.09 1.39 1.88 1.00
1.36 1.00 1.57 0.67
0.94 1.58 0.84 1.00
1.99 2.19 2.09 0.76
1.88 1.79 1.57 0.75
2.51 2.38 2.82 1.00
1.67 1.59 1.57 0.67
2.09 1.99 2.19 0.84
2.30 2.17 2.30 0.92
3.66 3.48 4.18 1.46
2.93 2.78 2.51 1.17
3.87 3.67 3.66 1.55
3.34 3.18 3.14 1.34
7.11 6.75 7.32 2.84

Source: Computed from Survey

of students whose parents are not civil servants is
more than twice the percentage of those whose
parents are engaged with one government
employment or another. Financial background
does not seem to influence the risk behavior of
the students in the tertiary institutions that were
included in the study. The percentage of students
engaged in substance abuse appears to be similar
across parental income distribution. The import
of this is that peer influence rather than parental
background is the factor to be bothered about.

With respect to age distribution 3.2 per cent of
those that consume marijuana are 16 years of

age, 4.4 per cent are 17 years while 2.06 per cent
are above 20 years. Still on the age factor, 1.28
per cent of those that use inhalant are 16 years of
age, 0.58 per cent are 18 years while 0.84 per
cent are above 20 years. For excessive
alcoholism, 4.18 per cent are 17 years of age,
1.39 per cent are 18 years while 1.99 per cent are
above 20 years. From Table 2 it would seem
that age is a singular factor that influences abuse
of drug. However, other factors may be as
impactful or even more significant. For instance,
it is important to examine how the student’s
comfort level affects his/her participation in drug
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abuse. As soon as the student settles down to
his/her study, the figures in Table 2 show that the
percentage of students that uses marijuana moves
from 1.67 for Year I students, to 2.30 for Year II
students and then declines until it reaches 1.36
for Year IV students. The pattern is also
discernible for excessive alcohol consumption
and excessive smoking. The Year of Study
therefore exerts considerable influence on abuse
of substance. In particular, the second Year is a
period requiring special attention as the degree of
participation in the various substances is highest
at this level. Although the percentage of males
connected with substance abuse is much higher
than that for females, the percentage recorded for
females is alarmingly high.

Conclusion

The study has demonstrated the use of the
Horvitz-Thompson approach for sampling hard-
to-reach population of abusers of substance
among students in tertiary institutions in Lagos.
It is clear from the results that the percentage of
students involved is high indeed. If, as it is
feared, there is some relationship between those
who abuse drugs and those who participate in
cultism then the outward appearance of the
absence of cultism in these institutions may be a
misleading illusion. Deliberate effort must be
stepped up to reduce the participation of students
in substance abuse. Since the study shows that
the self employed students seemed to be more
exposed than those with parental support
improved government financial support for
students will go a long way to reduce the
incidence of substance abuse. The outcome of
the study is also significant in respect of factors
that relate to peer influence like Year of Study.
The counseling program of the institutions must
be directed at helping the student to be able to
resist pressure, both subtle and obvious, from
peers. This may be achieved through
enlightenment about the consequences of
substance abuse right from the student’s first day
in the institution. Particular attention must be
paid to the Second Year where the study
revealed that the level of participation has been
rising for all the different substances of abuse.
In most institutions of higher learning in Nigeria,
this is the period that students reside off-campus.
The off-campus policy may need to be reviewed.
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