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I. INTRODUCTION 
 

Alcoholism has been a major threat to the 

achievement of good health life in many countries in 

the world. The economic consequence associated 

with alcohol use disorder (AUD) runs into millions of 

dollars each year. In spite of this, resources applied in 

research funding, awareness and reduction of 

mortality are scarce. The issues of alcoholism are 

complex and multidimensional in nature. The factors 

that make some individuals become alcoholic and 

others not despite consuming large quantities of 

alcohol for years have not been isolated.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Statistical modelling of factors associated with AUD 

has been such that one or a few factors are studied 

at any given point. Rarely are multiple factors 

assessed at a go. The factors associated with AUD 

can only be indirectly estimated because alcoholism 

is a latent disorder; only symptoms of the disorder 

are manifest either physically or psychologically. 

 

In forming mathematical models to show the linkage 

between factors and alcoholism, it is necessary to 

use methods that account for the latency property. 

Structural Equation Modelling (SEM), being a 

quantitative, second-generation multivariate 

Abstract- Alcohol has become alarmingly the most routinely used and misused substance among both 

adults and minors in the contemporary society and its socio-economic impact is devastating. The risk 

factors strongly linked to alcoholism and many other problems related to alcohol use and misuse have 

been studied disjointedly. Different structural models illustrating relationship between alcoholism and 

associated risk factors have been proposed. The objective was to test if the structure of a proposed 

theoretical hierarchical model comprised of specific observed variables clustered to measure nine latent 

variables. Structural equation modelling (SEM) was used to test the direct effect of the latent variables of 

personality, gender, age at onset of alcohol taking, peer influence, drinking habits and patterns, family 

attention, economic status, environment and social-cultural on alcoholism. Subjects who comprised of 

inmates at the rehabilitation centers and current alcohol users were evaluated and completed a battery of 

psychosocial-related questionnaires. The initially proposed model structure was modified due to 

misspecifications. The modified model exhibited adequate global fit indexes (RMSEA = .06 (.056, .091), 

CFI =.803, SRMR=.06, χ2 (df) =1733(464) and acceptable measures of reliability. The nine factor (Gender, 

age at onset, drinking habits and patterns, family and family attention, economic status, personality, peer 

pressure, socio-cultural, and environment) alcoholism model fitted well. The findings suggest those 

parents’ education and living conditions, drinker’s education level, race, quantity drunk type of alcohol 

drunk and stress at work were significant predictors of alcoholism. Knowledge of the linkage between 

factors is useful in designing alcohol abuse preventive programs. 
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statistical analysis method which combines the 

benefits of path analysis, factor analysis, and multiple 

regression analysis, is well suited in the study of the 

factors of alcoholism.  

 

As a technique for investigating relationships 

between latent (unobserved) variables or constructs 

that are measured by manifest (observed) variables 

or indicators, SEM requires the separation of 

variables into two classes: observed and latent 

variables.  

 

According to [1], Structural Equation Modelling (SEM) 

is a statistical approach for testing a hypothesis 

about the relationships between observed and latent 

variables. It assesses if a conceptualized theory, 

expressed in a model fits the data. Applying SEM 

helps address the problems of unreliability of data 

and multi co linearity. In addition direct and indirect 

relationships among causal variables can be assessed 

with a single model [2].  

 

The ability of taking into account the measurement 

errors and the relationships between errors in the 

observed variables helps to minimize measurement 

errors [3]. 

 

There has been an increased use of Structural 

Equation Modelling (SEM) in research in fields such 

as psychology, sociology, education, and economics 

in the recent past. It‟s conceived by geneticist Sewall 

Wright in 1918.  

 

Structural equation model as a tool for analysing 

multivariate data goes beyond ordinary regression 

models to incorporate multiple independent and 

dependent variables as well as hypothetical latent 

constructs that clusters of observed variables might 

take, [4]. Its popularity in social and behavioural 

sciences has grown tremendously [5].  

 

Structural equation modelling (SEM) has been quite 

appropriate for theory testing [6]. [7], single out four 

SEM model found in the literature. They are: Path 

analytic models (PA), Confirmatory factor analysis 

models (CFA), Structural regression models (SR), and 

Latent change model (LC). SEM involves multi 

equation regression models [8] that are multivariate 

in nature. A review of recent developments of SEM 

research is available in [9]. 

 

Three characteristics of SEM are “a comprehensive 

statistical approach to testing hypotheses about 

relations among observed and latent variables 

(Hoyle, 1995); a methodology for representing, 

estimating, and testing a theoretical network of 

(mostly) linear relations between variables (Rigdon, 

1998) and testing hypothesized patterns of 

directional and non-directional relationships among 

a set of observed (measured) and unobserved 

(latent) variables (MacCallum & Austin, 2000)”, [10], 

p.1. 

 

The main goals in SEM are to explain the variance 

among the set of variables and understand the 

associated pattern of correlation/covariance in the 

specified model.  

 

Different aspects of alcoholism as defined by [11] 

and alcohol use concepts using SEM has been 

studied. In 2005, [12] evaluated what makes an 

alcohol advert attractive using SEM. [13] applied SEM 

in testing the relationship between risk taking, 

injuries, alcohol expectancy, alcohol consequences, 

and alcohol use. [14], using SEM approach to model 

found that greater severity of alcohol use disorder 

was associated with greater alcohol use.  

 

Recently, [15] proposed a flexible SEM in study 

socioeconomic inequality of health. [16], using SEM 

found that unstructured socializing mediated 

sensation seeking in adolescent drinking. SEM was 

used in identifying risk factors of diabetes (a non-

communicable disease) in India by [17] where alcohol 

use was found to have indirect effects.  

 

In 2019, [18], used SEM to study early brain 

predictors of development of drinking behaviour 

between 14 and 19 years. [19] used SEM to study 

university students‟ tobacco smoking and illegal drug 

consumption behaviour; they found that alcohol had 

a mediating effect.  

 

[20], noted that “risk factor is a measurable 

characterization of each subject in a specified 

population that precedes the outcome of interest 

and which can be used to divide the population into 

two groups (the high-risk and the low-risk groups 

that comprise the total population)”, p. 338.  

 

“Risk factor is a variable that significantly predicts 

whether an individual will develop a disorder or 

disease”, [21], p. 2. [22] Suggested that the best 

predictor of abstention or moderate drinking or 
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regular excess drinking was the number and intensity 

of factors surrounding an individual or a group of 

persons. Thus, becoming alcoholic depends on either 

more of these factors co-occurring or occurring at a 

higher intensity. Research on these factors has mostly 

been disjointed in that many authors discuss an 

individual factor or a few at a given time and leave 

the others out.  

 

For example: [23], noted that there is solid evidence 

of the impact of genes on alcoholism. These genetic 

factors may affect alcoholism on their own or in 

combination with other genetically influenced 

characteristics and often interact with the 

environmental forces. [24], concurs with [23] “A 

complex mixture of genetic and environmental 

factors influences the risk of the development of 

alcoholism”, (p.4).  

 

The larger environment in which drinking occurs 

(drinking cultures, religious beliefs, norms and 

practices, and availability of alcohol) significantly 

affects the patterns and outcome of alcohol 

consumption. Individual influences cannot be 

separated from other factors, besides interactions 

among different factors are complex, [25].  

 

Claimed socio-demographic characteristics or 

predictors of alcoholism include race or ethnicity, 

gender, marital status and parenthood, college 

status, and employment [27], while investigating age 

at first alcohol use as a risk factor for development of 

alcohol use disorders, found that use of alcohol in 

early teenage (age 11-14) greatly increases the risk of 

development of alcohol disorders and related 

problems later in life. [28], in a review of 21 articles 

published between 2000 and 2009 found evidence to 

show that alcohol initiation occurs mostly between 

14 and 16 years. [29]  

 

Looked at factors associated with age of first use of 

various substances where he applied a multilevel 

regression analysis. Early onset of alcohol taking and 

the associated factors were also addressed by [30] 

when she used three types of models on early 

alcohol initiation. She extended the work done earlier 

by [29]. [31]  

 

Determined the odds of alcohol abuse as a function 

of age at onset of alcohol use. Their findings were 

that age at onset of alcohol use is a strong predictor 

of lifetime alcohol dependence and abuse. [32, 33], 

found that initiation of early alcohol use in 

adolescence leads to a greater risk of health-related 

diseases and disorders. [34] Confirmed the earlier 

findings by [27], that early use of alcohol heightened 

the probability of having alcohol problems in 

adulthood.  

 

In a study of adolescent risk factors for adult alcohol 

use and abuse, [35] found that “many adolescent 

individual and contextual characteristics remain 

important predictors of adult alcohol use and abuse, 

and their predictive impact varies as a function of 

age and type of alcohol outcome”, (p.1). Use of 

cigarettes, parental drinking, risk taking, high school 

theft, and property damage predicted later AUD 

symptoms. Divorce of parents relates to higher 

adolescent alcohol use and abuse, similarly, 

adolescents from single parenthood are likely than 

those from two-parent homes to have alcohol use 

problems. Thus, age at onset is crucial in determining 

alcoholism. 

 

Factors such as sex, racial or ethnic affiliation, 

biological factors (such as early puberty), 

involvement with delinquent peers, childhood 

conduct problems, and early adverse life events or 

circumstances influence the age at which people take 

their first drink of alcohol and the risk of developing 

alcohol problems as an adult.  

 

It has been shown that younger people are likely to 

drink heavily, engage in extreme drinking behaviour 

and experimentation compared to other age groups. 

The setting in which a young person first begins to 

take alcohol modifies the impact of age when 

drinking starts. Early drinking pattern, and not the 

age per se when drinking starts, is likely to predict 

alcohol consumption behaviour later in life.  

 

The combination of factors/variables that make some 

individuals become alcoholic and others not despite 

consuming large quantities of alcohol for years is 

unknown. [36] Opined that reasons for continuing to 

drink may include factors that triggered initiation.  

 

The influence of each factor or group of factors on 

the combinations (interaction) predisposes one 

individual to alcoholism and protects another from 

the same. For example, interaction between genetics 

and other factors, particularly social and economic 

variables such as poverty, malnutrition, health status, 

and drinking culture, influences the likelihood of 
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development of positive or negative outcomes such 

as alcoholism. Recent research into the causes of 

alcoholism emphasizes the study of links between 

biological and psychosocial variables rather than 

investigating each in isolation. Individual 

characteristics of alcohol consumers such as age, 

physical and mental health status, stress, and beliefs 

and expectancies regarding alcohol taking influence 

the development of drinking patterns.  

 

There is no single, simple explanation for why some 

individuals develop problems with alcohol. One of 

the central findings of the large body of research that 

has examined the psychosocial causes or aetiology of 

alcohol use is that there are multiple pathways to 

behaviour that involve alcohol consumption, [37-39]. 

Multiple biological and psychosocial factors mutually 

influence each other in causing alcohol abuse; it 

would be incorrect to view psychosocial causes as 

either independent from or competing with, 

biological causes. Rather, alcohol use and alcoholism 

are best viewed as end products of a combination of 

bio psychosocial influences [40]. 

 

 Identified risk factors for alcohol drinking as 

demographic attitudes, lifestyle, and feelings. [42], 

while attempting to quantify risk factors as indices of 

alcoholism, noted that alcohol dependence is a 

complex disorder involving the interaction of 

numerous genes with one another and with 

environmental, cultural, and social factors.  

 

[43], identified a combination of biological factors 

such as genetics, mental illness and gender and 

environmental risks and influence such as home and 

family age, peer pressure, and stress as the main 

cause of alcohol addiction. [30], identified factors 

affecting the onset of alcohol taking as gender, SES, 

family attention, externalizing behaviour, and age of 

first opportunity of using alcohol.  

 

Risk factors for dependency are: early onset of use, 

use by a family members, media influence, and 

troubled relationship with parents, sexual abuse, 

domestic violence, low self-esteem, curiosity, and 

peer pressure.  

 

Issues of alcoholism are often complex and 

multidimensional in nature. Researchers face the 

challenge of explaining diverse alcohol-related 

behaviours ranging from simple alcohol 

experimentation to severe alcohol dependence. 

Clearly, different factors may influence different 

aspects of drinking, such as initial experimentation, 

later maintenance of regular drinking, and the 

decision to stop drinking. Alcoholism takes different 

forms; researchers have suggested that different 

subtypes of alcoholism may have different 

aetiologies [37, 44].  

 

[45], proposed three conditions that need to be 

evaluated before undertaking SEM analysis. These 

are: theoretical rationale of the model, assess the 

multivariate data for normality and examine the 

covariance input matrix. 

 

SEM accounts for variation and co variation of 

measured variables. It requires formal specification of 

model (no default model) to be estimated and 

tested. In model specification, researchers support 

hypothesis with theory or research then specify 

relations a priori while placing very few limitations on 

types of relations [10].  

 

Estimation of the relationship between observed and 

latent variables involves a measurement model. 

While structural model assesses the direction and 

strength of the relationship between endogenous 

and exogenous variables. 

 

In model specification, statements about a set of 

variables are formulated and then a diagram or 

pictorial representation of the model is transformed 

into equations which are solved simultaneously to 

estimate parameters and test model fit. The study 

found four conceptual models of alcoholism.  

 

1. A Three-Level Hierarchical Model: 

The risk factors pertinent to an individual are: low 

self-esteem, aggressive and impulsive behaviour, 

poor decision-making skills, and anger management.  

 

At the family level, protective factors include high 

levels of family connectedness and family support, 

opportunities for positive involvement and 

empowerment, as well as a sense of belonging, 

which promotes healthy decision-making among 

youth and reduces negative externalized behaviours.  

 

While at community level, protective factors include; 

participation in making healthy decisions, 

involvement in community activities, strong sense of 

religiosity, positive peer relationships, and lack of 

peer approval to alcohol use.  
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It is thought that the risk of alcohol dependence 

involves equally, the environmental and genetic 

factors, coupled by significant interaction between 

them. Figure 1 which shows a multilevel model of 

factors related to alcohol use by university students 

as conceptualised by [46].  

 

 
Fig 1. Multi-level model for adapted from [46] 

 

2. Six-Level Model:  

[47] Highlighted six levels in alcohol abuse. These are 

the cells where focus is neurochemistry, the organ 

which is concerned with the ability to metabolize 

ethanol, the person whose genetic make-up is 

responsible for susceptibility to addiction, the family 

where abuse occurs at home, the neighbourhood 

with bars in close proximity, and the society which 

regulates organises and controls the social norms. 

Interaction between different levels forms a complex 

matrix. Example family members share unobserved 

family effects, such as genes, diet, culture, and other 

unmeasured factors, Figure 2. 

  

 
Fig 2. Six-level model of factors causing alcoholism. 

Adapted from “Lecture 1: Introduction to multilevel 

models “(n.d). 

 

3. Complex Hierarchical Model:  

“Research often focuses on these factors one by one; 

however, their influence is complex and interrelated, 

and effects cannot easily be disaggregated. 

Substantial inter disciplinary research is needed to 

understand better how different determinants 

interact” [25], p.2. See Figure 3. 

  

Fig 3. Conceptual model of interactions between 

factors adapted from [25] 

 

II. MATERIALS AND METHODS 

 
Quantitative method was used. Sample size was 

guided by [9]. The researcher obtained a research 

permit from NACOSTI; in addition each county 

approved the study. [48], found that in Kenya, 77.4% 

of alcoholics bought alcoholic beverages from bars 

while 11.4% bought it from wine and spirits shops 

and 8.6% bought from traditional brew sites.  

 

This information was pivotal in designing a sample 

scheme. Interviews and survey questionnaire were 

administered to current drinkers during the normal 

drinking time within the normal business hours as 

prescribe in Alcoholic Drinks Control Act of 2010 [49].  

 

1. The sample: 

We conducted a cross-sectional study which applied 

multistage stratified sampling method. Seven 

counties were purposively selected based on the 

information on number of alcoholism cases from 

NACADA and their economic, education, ethnic, and 

cultural diversity. These counties were stratified into 

rural and urban areas with eight regions being 

selected for each county under each category. From 

each region, alcohol selling points were selected 

proportional to size and participants systematically 

selected.  

 

The primary data was retrospective self-report 

obtained from questionnaire administered to 780 



 George M. Muriuki.  International Journal of Science, Engineering and Technology, 2021, 9:5  

Page 6 of 13 

 

International Journal of Science, 
Engineering and Technology 

An Open Access Journal 

respondents sampled between 6th October 2018 and 

30th April 2019. Piloting was conducted between 4th 

and 29th August 2018 in Nakuru and Kiambu 

counties on 200 respondents (160 men 40 

women).The pilot counties have about 10% of the 

Kenya population by the 2019 census.  

 

Kiambu County neighbours the capital city, with 

Nakuru County being about 150 km to the west. 

Consent was obtained from the subjects prior to 

commencement of the interview. The rural set-up in 

these counties is representative of Kenya‟s rural 

setting, so do the urban centres.  

 

The result of the pilot study was used to estimate the 

time each interview took, to identify items that were 

confusing or problematic, and to establish the 

reliability and validity of the instrument. Cronbach‟s 

alpha was used to assess the reliability of the 

instrument. The final questionnaire was developed 

after making corrections and modifications. 

 

The surveyed areas were selected to represent 

Kenya‟s broad range of cultures and economic 

development and demographic features. Of the 780 

study participants, 594(76.2%) males and 186 (23.8%) 

females, 210 were from rural settings (35 from each 

county), 50 from rehabs (all fulfilling the criteria for 

alcohol dependence in accordance with ICD-10 

diagnostic criteria for research) and 520 from urban 

centres in the following counties.  

 

Nairobi city, Nakuru, Uasin Gishu, Kirinyaga, 

Nyandarua, Kiambu, Nyeri. These counties with 

25.5% of the country‟s population are representative 

of Kenya in terms of distribution of rural and urban 

areas, and educational, income level and socio-

economic status in addition, they are the most 

affected regions as reflected by the number of 

rehabilitation centres and alcohol selling points.  

 

3. The Questionnaire: 

The questionnaire had 17 close-ended questions 

designed to capture participants‟ bio data, including 

demographic information and 27 items with yes and 

no options only.  

 

It assessed demographic characteristics (e.g., gender, 

age, nationality, occupation, marital status, 

educational level, family income), drinking patterns 

(e.g., frequency of drinking, amount of alcohol per 

drinking session, beverage preference), attitudes 

towards drinking, reasons for drinking and so on. 

Respondents were also asked to recall ages of onset 

of alcohol taking, and other biographical 

information, such as marital status, own and parents 

education level, economic status etc. during the 

interview.  

 

The study aimed to capture nine major risk factors of 

alcoholism; gender, personality, peer influence, family 

and family attention, environment or structural 

settings, drinking habits and patterns, socio-cultural, 

economic status, age at onset of drinking. Each 

potential respondent was identified in their drinking 

spots and given the questionnaire to fill or guided in 

cases where language and literacy were handicaps.  

 

Interview was used to assess whether the participant 

had AUD using an AUDIT and get in-depth 

information on the frequency of drinking in a week. 

The data was audio-recorded using a mobile phone. 

The inclusion criteria used was, persons currently 

using alcoholic beverages, persons in rehabs 

suffering from alcoholism. Participants in rehabs were 

not subjected to AUDIT, only their drinking habit 

before admission was enquired. 

 

Drinking spots included bars, wine and spirit shops, 

and clubs. For rural areas, only centres along the 

major roads were sampled. For Nairobi city, eight 

zones were selected and 100 persons picked. For the 

other six counties, 8 main urban centres were 

selected and 70 respondents picked in proportion of 

the number of drinking points.  

 

For each drinking point, every third person to enter 

after the interviewer was the one selected for 

interview. This ensured that interviewee was sober. 10 

rehabs were selected from seven counties and five 

respondents selected from each rehab. From Nakuru, 

Nairobi, and Kiambu counties, two rehabs were 

picked each, while one was selected for each of the 

other counties.  

 

The items were purposively selected to correlate to 

external criteria and not necessarily with each other. 

Hence, reliability measures like Chronbach‟s alpha (a 

coefficient for measuring internal consistency and 

how items correlate) may be below the 

recommended value (0.70), [50]. We wish to test 

whether the theory as presented in this diagram 

actually is true or not.  

4. Analysis: 
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This study analysed data from 755 successfully 

completed questionnaires out of 780 respondents. 

Descriptive characteristics of the sample such as 

histograms were presented. Then, the Structural 

Equation Model on onset of alcoholism was formed. 

 

The exploratory data analysis involved determining 

the descriptive statistics (frequency of responses, 

mean, standard deviation, Chronbach‟s alpha, and 

histogram) for each factor. Factor analysis was 

performed to create variates (variate is a linear 

combination of specified variables formed in the 

multivariate technique using the formula:  

 

𝐯𝐚𝐫𝐢𝐚𝐭𝐞 𝐯𝐚𝐥𝐮𝐞 =  𝐰𝟏𝐗𝟏 +  𝐰𝟐𝐗𝟐 + ⋯+   𝐰𝐦𝐗𝐦). 

 

Where 𝑋𝑚  is the observed variable,  𝑤𝑚 is the weight. 

Confirmatory factor analysis was also performed.In 

addition Chi-square, Root Mean Square Error of 

Approximation, Comparative Fit Index were 

calculated.   

 

5. Model identification:  

Two conceptual models were considered. First case is 

where the environment plays a key role in modifying 

the influence of the other factors as seen in Figure 4 

below. Hence, the factors are at two levels. An 

alternative conceptual framework, Figure 5, was also 

considered. Here, all the covariates act directly on an 

individual‟s drinking choices and pattern which 

influences the possible outcomes in the long run.  

 

It is necessary to create scales by combining items 

that represent each construct except for gender and 

age of onset. Information about possible differential 

performance may be lost. The reliability of the new 

scales was assessed using Chronbach‟s alpha. This 

transformation does not affect the computation of 

regression coefficients or the interpretation of the 

relationship in the final models [4]. Family attention, 

personality, peer influence, structural drinking habits 

and patterns, socio-cultural and economic Status are 

operationalized as empirically derived composite 

scores or indexes [30].  

 

Besides, items that are selected for indexes are 

purposely selected to correlate to some external 

criteria and not necessarily to each other, in contrast 

to scales [29]. Thus some reliability estimates, such as 

Chronbach‟s α coefficient, which measures internal 

consistency, or how items correlate with each other, 

might be negatively biased, or below a 

recommended reliability estimates, i.e. below .70, [50]  

Principal component analysis was done to determine 

scale validity and make the dataset analysable. And 

in addition, to remove the dependency between 

variables and to obtain fewer new variables that are 

not related to each other, [51]. 

 

 
Fig 4. Hierarchical model of factors of alcoholism. 

 

Fig 5. Linear model for factors of alcoholism. 

 

III. RESULTS 
 

1. Demographic characteristics of the sample: 

A total of 780 respondents were interviewed from 

seven counties, namely, Nairobi city, Nakuru, Uasin 

Gishu, Kirinyaga, Nyandarua, Kiambu, Nyeri. Of the 

780 study participants, 594(76.2%) males and 186 

(23.8%) females. 210 were from rural settings (35 

from each county except Nairobi city), 50 from 
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rehabilitation centres, and 520 from urban centres. 

 

Twenty-five (3%) respondents were excluded from 

the analysis for the following reasons. Eighteen (2%) 

nonresponsive cases were due to refusal to respond, 

three gave information that contained contradictions 

(0.5%). Four (0.5%) had crucial information missing. 

Thus, 755 respondents (96.8% completion rate) 

provided valid data. These arose due to refusal to 

answer and incomprehensiveness of their response 

by the interviewer mostly as a result of intoxication.  

 

Of these 755 respondents, males were 579 (76.3%) 

and females 176 (23.7%). The age of respondents by 

the interview date ranged from 14 years to 65 years 

with median age being 32 years, while the age at 

diagnosis ranged from 14years to 52years. Out of 

755 respondents, 239 (31.6%) had experienced 

alcoholism, while 517 (68.4%) had not by the date of 

interview.  

 

2. Exploratory data analysis of independent 

variables: 

Independent variables are gender, age of onset of 

alcohol taking, family and family attention, 

personality, peer influence, socio-cultural, economic 

status, drinking habits and patterns, and structural 

setting or environmental context. 

 

Table 1. Age at onset of alcohol taking. 

Age Frequency Percentage % 

<12 137 18.1 

13-14 150 19.9 

15-16 146 19.3 

17-18 157 20.8 

19-20 39 5.2 

21-25 91 12.1 

26-30 19 2.5 

31-35 14 1.9 

>35 2 0.3 

 

These are operationalized using empirical composite 

scores. Dependent variable is the diagnosis as having 

alcoholism or Alcohol Use Disorder (AUD). The 

distribution of age at onset of alcohol taking was 

summarised in the frequency Table1. 

 

The characteristics of age are given by density 

distributions for the age at onset shown in Figure 6 

and age at interview in Figure 7. 

  

 
Fig 6. Histogram of age at onset of alcohol 

consumption. 

 

The mean age at onset of alcohol taking was 16.53 

years and the median was 15 years. The earliest age 

at onset was 10 years and the oldest was 37 years. 

  

 
Fig 7. Histogram of age at interview. 

 

The key highlights are mean age at interview which 

was 33.25 and median age was 32 years. The oldest 

interviewee was 65 years old while the youngest was 

14 years.  

 

3. Suitable number of factors and the Model: 

Parallel analysis suggests that the number of factors 

be 13 and the number of components be 11. These 

11 components contain 54.6% of variance. 13 factors 
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have a chi-square value of 321.9 on 312 degrees of 

freedom. The associated p-value is 0.338. See 

associated screed plot in Figure 8. 

  

 
Fig 8. Scree plot for both actual data and simulated 

data. 

 

4. Examining normality of multivariate data: 

It is imperative to assess the normality of the 

multivariate data to be subjected to SEM [52]. All the 

36 variables are within range except for race with 

skew index of 3.24 and a kurtosis value of 8.53.  

 

5. Covariance input matrix: 

Since the response is dichotomous, then polychromic 

function was applied instead of core function. 

Correlation between the items in a diagrammatic 

form (Correlogram) is presented in Figure 9.The 

factors are such that the rows and columns have 

been reordered using principal components analysis 

to cluster variables together that have similar 

correlation patterns.  

 

The darker the colour and the greater the saturation, 

the greater is the magnitude of correlation. Blue 

colour shows a positive correlation between the two 

variables that meet at the cell. While, red colour 

shows a negative correlation between the two 

variables that meet at the cell.  

 

For example, if community has occasions/ceremonies 

where alcohol taking by all is permitted and 

availability of alcohol at home have large positive 

correlation, while “not fearing getting in the „risky‟ 

behaviour” and age at onset are negatively 

correlated in a great magnitude. 

 

Using the protocol suggested by [53, 54] for 

reporting Structural Equation Modelling (SEM) 

analyses, the results were summarized in Table 2. 

  

 
Fig 9. Correlogram showing pictorially the correlation 

between factors. 

 

The fit indices given in table 2 show that:  

 RMSEA (Root Mean Square Error of Approximation) 

which measures fit index for adjusting for model 

parsimony. The cut-off value is 0.07. Those close to 

or below it are taken to give a good fit. The values 

for RMSEA (0.06) were within this, showing that the 

conceptualized model fits reasonably well with our 

population.  

 Our results for CFI (Comparative Fit Index) were 0.8 

against cut-off of 0.9. The values above this 

indicate high average correlation between 

variables. This indicates the average correlation is 

not very high. 

 SRMR (Standardized Root Mean Square Residual). 

Measures absolute fit of the data in relation to the 

theoretical model. Values close to or below 0.08 

indicate good fit. Our values were 0.06 for all the 

models. Thus, data fitted well in relation to the 

theoretical model.  

 TLI (Tucker Lewis Index) describes the comparative 

fit of a data set with a theoretical model. Values 

above 0.9 indicate a good fit. Our model produced 

values between 0.7 and 0.8. Thus, the fit was not 

very strong. 

 

The term factor is used here to mean variate, where a 

variate is formed to best represent the underlying 

structure or pattern of variables as represented by 

their intercorrelations. The SEM gave the most 

suitable linkage between factors and related latent 
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variables as follows: Peer influence was linked to 

peers drinking, friends drinking when together, best 

friend drinks and one approved it. Drinking habits 

and patterns are linked by how often one takes 

alcoholic beverage, the type of alcoholic drink 

normally taken, how many drinks one normally take 

in a single occasion, and when one last took 

alcoholic drink.  

 

Economic status linked to interviewee‟s education 

level, what parents/ guardians do for a living, parent‟s 

or guardian‟s highest education level, being 

employed or in business, house having basic 

amenities such as clean piped water and electricity, 

living in a permanent house or house type. 

 

Factors describing personality include love, feeling of 

being drunk, drinking promotes self-confidence, 

drinking excess alcohol shows you are a hero, and I 

ignore warning about the dangers of excessive 

drinking.  

 

Family and family attention was linked to my 

parents/guardians/siblings drink, alcohol, marital 

status, and happiness, peace, fun, or joy at home. 

Socio-cultural was linked to involvement in sports, 

race, involvement in religious activities, and 

community having occasions/ceremonies where 

alcohol taking by all is permitted. 

 

Table 2. Summary of results of Model Fit indices. 

Index Conceptual 

model 

Improved 

model 

Model 

3 

Final 

model 

Cut-

Off 

TLI 0.745 0.728 0.732 0.776 > 

0.95 

CFI 0.774 0.758 0.766 .803 > 

0.95 

IFI 0.776 0.761 0.769 0.805  

RMSE

A 

0.061 0.062 0.061 0.060 < 

0.07 

SRMR 0.060 0.058 0.058 0.059 < 

0.08 

ECVI 3.073 2.995 2.941 2.552  

AIC 39826.7 39294.3 39414. 3510

2 

 

X
2
   

(df) 

2104.1 

(558) 

2057.2 

(528) 

1998.2 

(595) 

1733.

0 

(464) 

 

 
Fig 10. Final SEM model showing factor loadings. 

 

IV. CONCLUSION AND DISCUSSIONS 
 

The sample had characteristics of normal distribution 

as summarised in Appendix C. Some originally 

conceptualised linkages between measured variables 

and factors were dropped because of low loadings, 

others were affirmed. The fit indices RMSEA was 0.06 

and SRMR =0.059 were within their respective cut-

offs while TLI = 0.78 and CFI =0.80 are slightly below 

the cut-off (> 0.95). 

 

Therefore, nine factor (Gender, age at onset, drinking 

habits and patterns, family and family attention, 

economic status, personality, peer pressure, socio-

cultural, and environment) alcoholism model fitted 

well.  

 

The following limitations may affect generalization of 

the results:  

Under reporting, delayed reporting, under-diagnosis, 

and long incubation period undermine estimates 

obtained using back-calculation. In our retrospective 

data determination, recall error and recall bias may 

arise with potential for bias and error. With no 

perfect method of getting drinkers history, self-

report (suffer from social desirability) was a valid 

method of finding the frequency of alcohol taking, 

[55] 

 

The effects of other drugs abused alongside/before 

alcohol may confound the effects of alcohol. Lack of 

uniform unit for alcoholic drinks both in terms of 

volume and alcohol content. Moreover, drinking 

patterns such as binge drinking were not accounted 

for. That is, in determining frequency per week, those 
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who took a prolonged period (say more than 6 hours 

in a single sitting) in taking alcohol gave a response 

of one as did those who took a short period say one 

hour to binge drink. This makes comparability 

difficult. 

 

The analysis was limited by the objective. Interaction, 

confounding and modifier effect of factors which can 

yield more valuable information should be 

investigated. Knowledge of the linkage between 

factors is useful in designing alcohol abuse 

preventive programs. The objective of the study was 

achieved.  
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