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ABSTRACT
Drug addictions are some of the contributing factors to low level of quality of life (QoL
(QoL) and
other psychological problems in individuals. Studies on the influence of social support on the
QoL of inmates with drug abuse dependency have identified that inmates who maintain close
contact with their family and friends associated themselves with better satisfaction in
interpersonal relationships. This study intends to show the effectiveness of Factor Analysis
(FA) and Multiple Linear Regression (MLR) for the assessing quality of life indicator sources.
The data from 12 prisons selected in Peninsular
Peninsular Malaysia was collected during the period
April and June 2015. The 1753 respondents were selected using simple random sampling. The
method of FA has identified five significant index categoriescategories Excellent, Good, Moderate,
Low and poor quality of life index
ind (QoLi) were generated from FA.
Keywords: social support; quality of life; multiple linear regression; inmates; factor analysis
analysis.
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1. INTRODUCTION
1.1. Prison Population
Prison population was reported to be a marginalized group within a society. Importantly, the
increasing in total prison population one of the primary problems not only in Malaysia (Fig.
1), unfortunately it is a worldwide problem as more than 10.2 million inmates are held in
prison throughout the world.. It is known that the number of user is disproportionately high in
prison. Worldwide estimation
timation reported the count of injecting drug users are nearly to 90% will
be incarcerated [1].
In Malaysia, the prison population is increasing from year 2000 (27,358 total) to 2015 (51,946
total). From the total population, 30,000 of sentenced inmates having
ha
drug--related offenses [2]
and surprisingly that almost 97% of the imprisoned drugs addicts are male [3]. Drug
addictions are some of the contributing factors to low level of quality of life and other
psychological problems in individuals. Moreover, the
the illicit drug usage contributing effects on
not only health lives of individuals, but it also considered such of significant social illnesses
such as high risk sexual behavior [4], public health and safety threat in Malaysia [5].
Despite various ways has been made by the government to solve drug-associated
associated problems in
order striving for a visionary of drug-free
drug free society in 2015 [6], this drug related problem has
remained constant and 2015 visionary yet to be achieved. This issue had alleviated
government worries
orries upon increases in the percentage of drug addicts despite the
implementation of numerous prevention and treatment and rehabilitation programs
programs, especially
in prison institution [7].

Fig.1. The Malaysian prison population
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In order to tackle the problem, the subjective intervention such as social support is important
for imprisoned drug abuse to cope with the challenges of life [8] and reintegrate with the
community. Studies on the influence of social support on the quality of life (QoL) of inmates
with drug abuse dependency have identified the fact that inmates who maintain close contact
with their family and friends associated themselves with better satisfaction in interpersonal
relationships [9]. In this context, social support comprises support from family, friends and
significant

others (prison

officers, Non-Governmental Organizations

(NGOs) and

Government) plays important variables in the QoL of the inmates and the drug abuser to
return to their normal life [10].
This study is to identify the potential sources of variations in social support among drug abuse
inmates around the study area. Identification of the sources of social support, especially
among drug abuse inmates, is important. The source apportionment analysis to determine the
category of index in quality of life, particularly in prison context. Previous study by [11] using
multivariate analysis (Segmentation and Cluster Analysis) to explore the characteristics of the
customers and their quality perception. In this study, Factor analysis (FA) in combination with
multiple linear regression (MLR) has been chosen to determine the source apportionment of
social support and quality of life index studies. Meanwhile, MLR is applied to explain the
dependent variables as it allows formation of explicit equations that are less complex [12].
1.2. Social Support and QoL Outcome
Social support may be described as having a family and a network of close friends who
provide social and emotional attachment for all physical and emotional needs [13-14]. The
family becomes the fundamental support of care for the inmates [15]. In incarcerated
adolescent study by [16] found that family support is important in reducing antisocial
behavior among those low in impulse control. Social support includes the structure of the
social relationships network of connections with other human beings in order to address the
need for social interaction [17] that can provide assistance, support and help for a person [18].
Moreover, social support includes features provided by others such as: 1) emotional,
involving empathy to somebody who needs it such as expressions of love and affection, 2)
instrumental, regarding to provision of material needs and material support such as goods and
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services that help solve practical problems [19], 3) which may be used to deal with problems
and solving them; 4) and positive social interaction including the availability of people with
whom one can have fun and relax from feelings of loneliness [20].
The social support is important factor of quality of life as it might lead to a reduction in
(negative social) antisocial outcomes. The antisocial outcomes such as such as the inmate
social system and its negativistic inmate code [21] may influencing a number of other related
aspects of prison life including deaths in custody, the use of force towards prisoners and the
occurrence of prison riots, disturbances and general disorder [22] as may act to decrease an
inmate’s probability of successful reentry into society [23].
Quality of life refers to people’s life situations. The concept requires a micro perspective
where the conditions and perceptions of individuals play a key role. In life, a person usually
has to play a few roles in one time and these parts require a person to fulfill various needs
simultaneously. The needs can be in form of individual, family, community member or society
member [24].

2. METHODOLOGY
2.1. Sample Collection
The data from 12 prisons selected in Peninsular Malaysia was collected through interviews
using a structured questionnaire during the period April and June 2015. Since these prisons
are widely scattered in term of geographical location, the study applied area sampling method
whereby the peninsular Malaysia is divided into 4 areas namely Eastern region, Northern
Region, Southern Region and Central Region. The Eastern Region consist of Kelantan
(Pengkalan Chepa) and Pahang (Bentong and Penor) prisons. The Northern region consists of
Kedah (Pokok Sena and Sungai Petani) and Pulau Pinang (Seberang Perai) prisons. The
Southern Region consists of Johor Bharu (Kluang and Simpang Renggam). Last, the Central
region consist of Selangor (Kajang), Negeri Sembilan (Seremban and Jelebu) and Perak
(Tapah) prisons. Once the prison is selected, using simple random sampling, the 1752
respondents are selected from the sampling frame provided by the prison authority using the
random numbers generated through the SPSS [25].
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2.2. Social Support Measurement
Social Support: The instrument to measure social support adapted from the Multidimensional
Scale of Support (MSPSS) [26] consisting of 15 items. After conducting a pilot study, only 9
items in social support measuring three domains (family, friends and significant others) were
used for the actual survey. The study uses questionnaires to collect data from the respondents.
The measurement used 10-point scale ranging from 1 “strongly disagree” to 10 “strongly
agree”.
Quality of Life: The drug abuse inmates’ QoL was assessed by the Maqasid Shariah Quality
of Life (MSQoL) questionnaire which containing 80 questions, five dimension (religion, life,
mind, lineage and property). This questionnaire is adopted from [24] derived from project
“Developing a model Quality of Life Maqasid Shariah Approach” under NRGS grant
RR057-3. The five dimension questions are calculated together to generate a single score,
regardless of the other domain scores which is called the General Quality of Life Index
(GQLI).
2.2. Data Analysis
A preliminary source identification of this study was carried out through FA-MLR using
XLSTAT 2013 software version 3.1. In [27] explained that the primary objective in applying
FA analysis is to develop a small number of components to explain the maximum variance
possible in the dataset. Prior to analysis, the outlier values were eliminated [28]. All data were
normalized using the appropriate procedure [27] and the number of principal components was
decided based on eigenvalues > 1 [29] on factor loading (> 0.75) was chosen for classification
purposes [30].
2.4. Factor Analysis (FA)
FA is applied to identify the underlying dimensions of social support among drug abuse
inmates. The FA were performed to infer relationships between variables [31-32]. Varimax
method is used in the FA techniques. The varimax rotation guarantees that every items
associated with only one principal component as encompassing a near-zero relationship with
the other components [33]. Eigenvalues obtained from varimax rotation are the precursor of
the FA. Eigenvalues over than 1 were significant and subsequently varimax factors (VFs),
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which are the new groups of variables are generated. The VFs values which are greater than
0.75 (> 0.75) is considered as “strong”, the values range from 0.50-0.75 (0.50 ≥ factor loading
≥ 0.75) is considered as “moderate” and the values range from 0.30-0.49 (0.30 ≥ factor
loading ≥ 0.49) is considered as “weak” factor loadings [30, 34].
In practice, only factor loadings with absolute values greater than 0.75 are selected for the
principal component interpretation [35]. The fundamental model of FA is stated as Equation
(1):
Z_(ij =) a_(f1 ) f_(1i )+a_f2 f_2i+ ⋯+ a_fmf_mi+e_fi

(1)

where z is the measured value of a variable, a is the factor loading, f is the factor score, e is
representing the residual term accounting for errors or other sources of variation, i is the
sample number, j is the variable number and m is the total number of factors.
In this study, orthogonal varimax rotation method is applied to ensure that the attributes are
correlated maximally with one factor and for ease of interpreting the factors. The
Anderson-Rubine method is carried in identifying the factor score coefficients in order to
ensure that the factor scores are uncorrelated.
2.4. Multiple Linear Regression (MLR)
The Multiple linear regression is allowing us to predict the variability between the
independent variable and the dependent variable, as well as to calculate the percentage of the
contribution of each variable to the social support. To determine the social support
contribution of the identified sources, the MLR statistical approach was then applied. In the
linear regression model, social support values from FA were assigned as independent
variables meanwhile QoLi were assigned as dependent variables. The coefficient value (R²) in
each factor was then used to calculate the apportionment of each source to the Quality of life
index. In this study, the source of apportionment of social support (independent variable) was
used to identify the potential of the total QoLi (dependent variable) in the study area. Due to
the importance of R², adjusted R² and RMSE values for better coefficient results, the finding
shows that the values of R², adjusted R² and RMSE for the social support variables-QoLi were
0.244, 0.240 and 0.160 respectively from the goodness of fit statistics.
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3. RESULTS AND DISCUSSION
3.1. Source Identification Using Factor Analysis
Factor analysis used to identify dominant source categories [35] and the results obtained by
varimax rotated factor analysis for Quality of Life index (QoLi) are presented in Table 1. A
factor loading of more than 0.6 and below 0.4 is described as strong and weak respectively.
While a loading of between 0.4 and 0.6 is described as moderate [36]. The database consists
of nine social support variables and the quality of life index. The estimation of the factor
loadings was carried out for examining the correlations between social support variables and
the extracted factors. In this study, the variables with absolute values greater than 0.70 was set
as the selection threshold because these values are stable which exhibit moderate to strong
loadings on the extracted factors. After varimax rotation, there were 2 factors with
eigenvalues greater than one (Table 1) and they explained approximately 45.79% (first factor)
and 12.85% (second factor) of the variance respectively.
The eigenvalues with lower than one (< 1.0) are neglected because of redundant with more
important factors. Table 1 and Fig. 1 highlights that 5 variables are under the dimension of
family (SS1, SS2, SS3, SS8 and SS9) and 4 variables under the dimension of friends (SS4,
SS5, SS6 and SS7) used in this study satisfy the 0.70 factor loadings threshold. In first factor
(family), it has high loadings from 2 variables out of 5 variables which are SS8 (0.796) and
SS9 (0.770). This factor can be interpreted as a potential of family sources in social support.
In second factor (friend), it exhibits high loading from SS4 (0.730), SS5 (0.851) and SS7
(0.725).
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Table 1. After varimax rotation of social support and quality of index
Original

Poor

Low

Moderate

Good

Excellent

Sources

QoLi

QoLi

QoLi

QoLi

QoLi

Source

D1

D2

D1

D2

D1

D2

D3

D1

D2

D1

D2

D3

D1

D2

D3

SS1

0.67

0.34

0.87

0.01

0.85

0.07

0.33

0.66

0.32

0.71

0.24

0.14

0.19

0.74

0.10

SS2

0.68

0.38

0.87

0.07

0.74

0.21

0.16

0.69

0.37

0.88

0.11

0.10

0.26

0.77

0.16

SS3

0.69

0.37

0.95

-0.26

0.92

0.06

0.14

0.65

0.39

0.83

0.14

0.18

0.14

0.94

0.17

SS4

0.25

0.73

0.19

0.67

0.35

0.72

0.30

0.20

0.66

0.17

0.75

0.20

0.76

0.30

0.14

SS5

0.11

0.85

0.41

0.43

0.20

0.65

-0.01

0.07

0.83

0.10

0.86

0.06

0.85

0.16

0.15

SS6

0.24

0.52

0.74

0.53

0.10

0.63

0.14

0.19

0.42

0.21

0.69

0.20

0.57

0.17

0.18

SS7

0.21

0.73

0.78

0.37

-0.10

0.75

0.20

0.16

0.68

0.26

0.59

0.13

0.77

0.18

0.23

SS8

0.80

0.11

-0.13

0.96

0.20

0.15

0.86

0.83

-0.01

0.15

0.12

0.82

0.18

0.18

0.88

SS9

0.77

0.10

0.15

0.65

0.23

0.13

0.91

0.77

-0.01

0.15

0.14

0.87

0.14

0.13

0.87

Var. (%)

31.09

27.53

42.55

27.33

26.33

22.19

20.71

29.98

23.94

24.05

24.93

17.80

26.49

24.9

19.07

Cum. (%)

31.09

58.62

42.55

69.88

26.33

48.52

69.23

29.98

53.92

24.05

48.98

66.78

26.49

51.4

70.53

Eigenval.

4.20

1.16

4.19

2.12

3.74

1.47

1.03

3.54

1.31

3.63

1.27

1.11

4.01

1.22

1.12

*Strong factor loading > 0.70 is shown in bold
Note: SS1 = There is a special person with whom I can share my joys
SS2 = There is a special person with whom I can share my sorrows
SS3 = My family really tries to help me
SS4 = My friends really try to help me
SS5 = I can count on my friends when things go wrong
SS6 = I can talk about my problems with my family
SS7 = I have friends with whom I can share my joys and sorrows
SS8 = I get the emotional help and support I need from my family
SS9 = I have a special person who is a real source of comfort to me
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The factor loadings after Varimax rotation of the Quality of life index for the 9 sources social
support generated by FA are given in Table 2. In the poor QoLi, factor 1 explained 42.55 % of
the total variance and was dominated by SS1 (0.87), SS2 (0.87) and SS3 (0.95) which
indicated that the sources are from family. Meanwhile, factor 2 explained 27.33 % of the total
variance and originated from friend. This source was classified based on high factor loadings
of SS8 (0.96). In the low QoLi, factor 1 explained 26.33% of the total variance and originated
from family. These components were classified based on high factor loadings of SS1 (0.85)
and SS3 (0.92). While factor 2, was classified based on high factor loadings of SS7 (0.75) and
factor 3 based high factor loadings of SS8 (0.86) and SS9 (0.91). In the moderate QoLi, factor
1 explained 29.98% of the total variance and originated from family. This source was
classified based on high factor loadings of SS1 (0.83). While factor 2, was classified based on
high factor loadings of SS5 (0.83) explained of 23.94% of the total variance.
In the good QoLi, factor 1 explained 24.05% of the total variance and originated from family.
This source was classified based on high factor loadings of SS2 (0.88) and SS3 (0.83). While,
factor 2 was classified based on high factor loadings of SS5 (0.86) explained of 24.93% of the
total variance. Factor 3 originated from SS8 (0.82) and SS9 (0.87). In the excellent QoLi,
factor 1 explained 26.49% of the total variance and originated from family. This source was
classified based on high factor loadings of SS3 (0.94). While, factor 2 was classified based on
high factor loadings of SS3 (0.94) explained of 24.97% of the total variance. Factor 3
originated from SS8 (0.88) and SS9 (0.87). SS2 and SS8 appear in all category show the
important of the factor. After the major sources were identified for the nine social support
variables in the study area, the next step was to determine the contribution of each possible
source to the total amount of each social support.
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Table 2. Factor loadings after varimax rotation of the quality of life index for the nine sources
social support generated by FA
SS/
QoLi

SS/

SS/

SS/

SS/

SS/

Excellent

Good

Moderate

Low

Poor

QoLi

QoLi

QoLi

QoLi

QoLi

Observations

1752

345

948

398

51

10

R²

0.244

0.043

0.075

0.042

0.054

0.509

Adjusted R²

0.240

0.037

0.073

0.037

0.014

0.369

RMSE

0.160

0.06

0.071

0.068

0.064

0.065

To determine the contribution of the identified sources, the MLR statistical approach was then
applied. In this study, MLR are used particularly to explain the relationship between the
source apportionment generated by FA and their correlation to QoLi values. The quality of life
index was calculated from each of the factor of Maqasid Shariah Quality of Life. Other than
that, MLR also examines the relationship of each source to the dependent variable (QoLi)
with 9 social support factor as independent variables. Sources of contributions were then
calculated with FA-MLR to identify main important factor among drug abuse inmates in
Malaysia Prison. The coefficient value (R²) in each factor was then used to calculate the
apportionment of each source to the concentration. Due to the importance of R², adjusted R²
and RMSE values for better coefficient results, the finding of the study shows that the values
of R², adjusted R² and RMSE for the original social support-QoLi (9 variables) were 0.244,
0.240 and 0.160 respectively from the goodness of fit statistics.
The values of R², adjusted R² and RMSE for Poor QoLi (2 variables) were 0.509, 0.369 and
0.06 respectively. Followed by the values of R², adjusted R² and RMSE for Low QoLi (2
variables) were 0.05, 0.01 and 0.06 respectively. Meanwhile, the values of R², adjusted R² and
RMSE for Moderate QoLi (2 variables) were 0.04, 0.04 and 0.07. Followed by the values of
R², adjusted R² and RMSE for Good QoLi (2 variables) were 0.07, 0.07 and 0.07 respectively.
Lastly, the values of R², adjusted R² and RMSE for Excellent QoLi (2 variables) were 0.07,
0.07 and 0.07 respectively. From the above result, the Poor QoLi shows the highest
coefficient of determination R² (0.509) contributed by the 2 variables. From the finding, poor
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QoLi has been selected as the best due the smallest RMSE and the closest R² value of 1 when
compared among tested variables.
Fig. 2 depicted the bar chart of standardized coefficient of independent variable of th
the QoLi
linear regression model and the contribution for each factor. They allow to directly compare
the relative influence of the explanatory variables (SS) on
on the dependent variable (QoLi) and
their significance. The negative standardized coefficient of independent
independent variables (SS5 and
SS6) in model a, b and c are based on negatively correlation to QoLi values (as all the
independent variable decrease (SS5 and SS6), QoLi value increase.
Fig. 3 represents the residual analysis of the observed and predicted of the total QoLi using
the MLR modelling
odelling for original QoL indicators. The findings have shown that the deficiency
of the model for original QoL indicators, Poor QoL, Low QoL, Moderate QoL, Good QoL
and Excellent QoL which the data sets indicate a great difference
erence in the range of -2.5 to 1, -3
to 2, -3 to 2, -3 to 3 and -22 to 3 respectively.
The verification of the model was influenced by the outlier observation as illustrated in Fig.4,
which from the actual total QoL indicators indicates that some of observations
observations were out from
95% of the confidence interval range (lower and upper boundary) especially for the model of
Low QoL, Moderate QoL and Excellent QoL but contrast
contras to Poor QoL model. The main
objectives of plotting this graph is to prove that the MLR model
model is suitable to be used for total
QoL prediction because it gives the great difference between predicted total QoL and
calculated total QoL.
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Fig.2. Bar chart
hart of the standardized coefficient for the independent variable: (a) IV of QoLi
QoLi,
(b) IV of Poor QoLi, (c) IV of Low QoLi, (d) IV of moderate QoLi, (e) IV of good QoL
QoLi, and
(f) IV of excellent QoLi

N. A. M. Ali et al.

J Fundam Appl Sci. 2017,9(2S), 46-65

58

N. A. M. Ali et al.

J Fundam Appl Sci. 2017,9(2S), 46-65

59

Fig.3. Scatter plot diagram of standardized residual of (Left) actual total QoLi, and (Right)
predicted total QoLi for: (d) Moderate QoL indicator model, (e) Good QoL indicator model, (f
(f)
Excellent QoL indicator model
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Fig.4. Scatter plot diagram of QoL index (predicted) vs actual total QoL index graph for: (a)
original QoL indicator model, (b) Poor QoL indicator model,
model, (c) Low QoL indicator model, (d)
Moderate QoL indicator model, (e) Good QoL indicator model, (f) Excellent QoL indicator
model
4. CONCLUSION
The current study has implications for criminological research. From this study, it can be
concluded that the Source Apportionment of Social Support and Quality of Life Index among
Drug Abuse Inmates in Malaysian prison were succesfully studied by applying procedures of
FA and MLR. To identify the source social support, FA was done. In this study, the sources of
variation are expected derived from family, friends and significance others.
Multiple linear regression (MLR) analysis was done to identify the the
the variability of the
proposed equation to predict values of the total QoLi. When comparing from six models
developed, the R2 values were found to be strong because they were high and significant at
p-value
value (<0.05). The poor QoLi model shows the highest R2 with the value of 0.509 followed
by the Original QoL, High, Low, Excellent, Moderate model with the value of 0.244, 0.075,
0.054, 0.043 and 0.042 respectively. In this study, the finding also shows that the sources from
family contributes the most of the total
total QoLi among drug abuse inmates and this sources can
be categorized as the important sources to the prison management to tackle the issue. Beyond
that, it became clear that most of the drug abuse inmates reported satisfaction in the social
relationships domain, especially those who received support from family members to provide
care.
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