
Uncorrected Proof

Shiraz E-Med J. In Press(In Press):e91485.

Published online 2020 January 15.

doi: 10.5812/semj.91485.

Research Article

Application of Latent Class Modelling in Students Life Skills: The Case

of Iran University of Medical Sciences

Tofigh Mobaderi 1, Masoud Salehi 1 and Masoud Roudbari 1, *

1Department of Biostatistics, Iran University of Medical Sciences, Tehran, Iran

*Corresponding author: Department of Biostatistics, Iran University of Medical Sciences, Hemmat Express Way, Opposit of Milad Hospital, Tehran, Iran. Tel: +98-9123887600,
Email: roudbari.m@iums.ac.ir

Received 2019 March 11; Revised 2019 July 01; Accepted 2019 September 10.

Abstract

Background: Many people facing life difficulties are unable to sort out these problems.
Objectives: A study was designed to determine students’ life skills at the Iran University of Medical Sciences (IUMS).
Methods: This cross-sectional study was conducted at IUMS in 2016 - 17 with a sample of 342 students. A questionnaire was used
with multi-choice questions from poor to high skills. Latent class models were applied for data analysis using Mplus. Bayesian
information criterion (BIC) and Bootstrap likelihood ratio tests were used to determine the number of classes.
Results: A two-class model had the best fit since the BIC had the lowest amount. Almost 76% and 24% of the cases entered the high
and moderate skill classes of the model, respectively. The level of education (LOE) was the only significant variable (P = 0.004) for
classifying the students.
Conclusions: The model could predict the probability of high life skilled students. Also, LOE had a high impact on the probability
of high life skills.
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1. Background

Life skills include some attitudes, behaviors, and abil-
ities that help the person to overcome life problems for a
successful life. The promotion in educational and occupa-
tional situations in early life is one of the consequences of
these life skills (1). Learning the skills of coping, adaptabil-
ity, and flexibility in early life can promote mental health.
Social-emotional learning to manage stress and teaching
life skills in Iranian schools can reduce the risk factors of
behavioral and emotional problems later in life; thus, it
has a positive effect on mental health (2). Therefore, having
higher life skills enables one to control his interpersonal
behaviors and have less social and mental stress (3).

Singh et al. believe that life skills are group competen-
cies and skills that can help people to solve problems, think
critically, communicate effectively, and build relationships
(4). Sahebalzamani et al. believe that many psychological
disorders are due to the disability of people in solving their
personal problems, correct facing difficult conditions, and
managing difficult life situations (5). Ndetei et al. men-
tioned in their study in Kenya that life skills for school
children improved their physical and mental health sta-
tus (6). Wingenbach introduced life skills as the skills that

help the individual promote the level of relationship and
decision-making power, make relationships, learn his un-
derstanding, and work with groups (7). Lolaty stated in
her study that a transition from high school to university
causes some stress for students. These stresses are due to
the need for creating a relationship, learning new study
habits, and being an independent individual (8).

2. Objectives

The study objective was to investigate the students’
abilities in 10 subscales of life skills using latent class mod-
els, find the number of classes, and check the effect of de-
mographic variables on these probabilities.

3. Methods

This cross-sectional study was conducted in Iran Uni-
versity of Medical Sciences (IUMS) faculties in 2017. The tar-
get population was IUMS students, 342 of whom were se-
lected by the stratified sampling method. The following
formula was used to calculate the sample size based on the
sample required to estimate a population mean with an
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approximate 95% confidence level and unknown standard
deviation:

n =

(
Zα

2
× σ

d

)2

, σ =
max (mean (xi)) −min (mean (xi))

6

Where the maximum and minimum mean scores of re-
sponses were 4 and 0, respectively,σ = (4 - 0) / 6 = 0.66, and
the degree of precision of 0.07.

The questionnaire of the study consisted of demo-
graphic variables including age, gender, education level
(B.Sc., M.Sc., MD, and Ph.D.), marital status, income level
(less than 100,0000, 1,000,000 to 2,000,000, 2,000,000
to 3000,000, more than 3,000,000 Toman), and residence
situation (university accommodation, other). The life skill
questionnaire completed by the students had 78 questions
in 10 subscales (Table 1).

The questionnaire had five-scale Likert questions,
which were standardized in another study (3). In this
questionnaire, “no skill” was shown by zero, “weak skill”
by 1, “relatively weak skill” by 2, “relatively strong skill”
by 3, and “strong skill” by 4. Therefore, the mean score of
each question for each student is between zero and 4; the
higher the mean score, the more the students’ acquired
life skills (3).

To prepare the data for latent class analysis, quantita-
tive variables were changed to binary variables by divid-
ing the mean scores of 10 subscale variables into two cat-
egories of ≥ 2 (good life skills) and < 2 (weak life skills).

We used the latent class analysis to determine the level
of life skills and evaluate the effect of demographic pre-
dictors on these skills. This analysis is an advanced statis-
tical method that builds a model for the relationship be-
tween observed categorical variables and a discrete latent
variable. In this method, the sample units are divided into
different classes according to their responses, so the units
in each class have the same responses and those who are

Table 1. Subscales of Life Skill Questionnaire

Subscale Number of Question Question

Decision-making 8 1 - 8

Problem-solving 6 9 - 14

Creative thinking 6 15 - 20

Critical thinking 10 21 - 30

Effective communication 11 31 - 41

Inter-personal relation 4 42 - 45

Self-consciousness 15 46 - 60

Empathy 8 61 - 68

Coping with emotions 3 69 - 71

Coping with stress 7 72 - 78

not in the same classes have different responses. This prop-
erty can let the researcher compare the classes according
to the participants’ responses (9, 10). In the latent class
models, the effect of predictors on each class of partici-
pants can be modeled at the same time (11-13). In this study,
the unconditional latent class model (ignoring the effects
of predictors) and the conditional latent class model were
fitted to the data. To find the best number of latent classes,
we used different indices including Bayesian information
criterion (BIC), Bootstrap likelihood ratio test (BLRT), Lo-
Mendell-Rubin likelihood ratio (LMRLR), and adjusted Lo-
Mendell-Rubin likelihood ratio (ALMRLR) (14, 15). The low
value of BIC indicates a better fit and the significant tests
of BLRT, LMRLR, and ALMRLR indicate that the model has a
better fit than other models with different classes. The en-
tropy index with the minimum value of 0.8 indicates that
the quality of classes in the model is fine (11, 13). Also, we
used logistic regression to review the effect of predictors
on the classes. The data were analyzed using SPSS version
18 software and Mplus 6.12.

The study was confirmed by the Ethics Council of
IUMS under the reference number of IR-IUMS REC 95-03-27-
29485.

4. Results

The recruited participants in this study included 126
(36.8%) B.Sc. students, 92 (26.9%) M.Sc. students, 96 (28.1%)
MD students, and 28 (8.2%) Ph.D. students. The highest
score of life skills belonged to Ph.D. students and the low-
est one belonged to medical students. The highest score of
life skills belonged to the participants from the school of
Management (Mean = 220.3, SD = 39.42) and Public Health
(Mean = 214.3, SD = 34.08) and the lowest belonged to the
school of Medicine (Mean = 210.3, SD = 39.42) without any
significant differences (P = 0.313). The mean age of the par-
ticipants was 23.7 ± 4.49 years, with a low, non-significant
correlation between age and life skill score (r = 0.04, P =
0.548).

Also, 302 (88.3%) students were single and 39 (11.4%)
were married; the life skill score of married participants
(218.7) was non-significantly more than that of single par-
ticipants (210). Female students had more life skill scores
(Mean = 216.9, SD = 35.89) than male participants (Mean =
208.1, SD = 32.65), but the difference was not significant (P
= 0.07). The life skill score was lower in students living in
the university accommodation than in others but without
any significant difference.

To determine the level of life skills in participants, the
mean scores of life skills were calculated (between 0 and 4)
(Table 2).
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Table 2. The Mean and Standard Deviation of Students’ Life Skill Scores

Subscale Mean SD

Decision-making 2.7 0.57

Problem-solving 2.5 0.62

Creative thinking 2.8 0.65

Critical thinking 2.8 0.51

Effective communication 2.7 0.55

Interpersonal relationship 2.8 0.64

Self-consciousness 2.5 0.51

Empathy 2.8 0.55

Coping with Emotions 2.8 1.01

Coping with stress 2.7 0.59

Table 2 shows that the highest mean score was related
to the interpersonal relationship subscale and the lowest
mean score was related to the problem-solving subscale
with the mean of 2.5. The mean scores of all subscales were
greater than the average 2.

Table 3 shows the frequency and percentage of life skill
levels for each subscale. Table 3 also shows that a high per-
centage of participants were classified as high skill partici-
pants.

The presented results in Table 4 showed that BLRT, LM-
RLR, and ALMRLR tests were significant for models with 2,
3, and 4 classes; therefore, these models had better fit than
previous models. Among these models, the model with
two classes had the lowest BIC index and considered the
best fitting model.

The entropy value for the chosen model (with two
classes) was 0.807 that revealed that the evaluated classi-
fication was fine. The probability of having high life skills
was calculated for each subscale for the chosen model (Ta-
ble 5). Table 5 shows that the first class included 260 sam-
ple units (76%) with high life skills with a probability of
more than 0.95. Therefore, 76% of the sample units were in-
cluded in the first class, which had high life skills with high
probability. About 24% of the sample units were included
in the second class, which had a moderate probability to
have high life skills. Also, according to the BIC index and
tests, classes 4 and 5 did not enter the model.

We can infer according to Table 5 if a sample includes
in class 2, it has a probability of 0.835 to have high critical
thinking and probability of 0.536 to have high problem-
solving, and so on.

In the next stage to evaluate the effect of demographic
factors such as age, gender, education level, marital status,
income level, and accommodation status, the latent class
conditional model was fitted to the data. Table 6 shows the

Table 3. Frequency and Percentage of Subscales After Classification

Subscale, Levels of Skills Frequency (%)

Decision-making

High 311 (91.2)

Low 30 (8.8)

Problem-solving

High 293 (86.4)

Low 46 (13.6)

Creative thinking

High 319 (94.1)

Low 20 (5.9)

Critical thinking

High 325 (95.3)

Low 16 (4.7)

Effective communication

High 315 (92.1)

Low 27 (7.9)

Interpersonal relationship

High 319 (93.5)

Low 22 (6.5)

Self-consciousness

High 306 (90)

Low 44 (10)

Empathy

High 319 (93.5)

Low 22 (6.5)

Coping with emotions

High 300 (88.2)

Low 40 (11.8)

Coping with stress

High 296 (86.8)

Low 45 (13.2)

results of the conditional model.

The results of the conditional latent class presented in
Table 6 were similar to the data of Table 5 with just one dif-
ference including 29 missed data; therefore, the interpre-
tation of Table 6 is similar to Table 5.

To evaluate the effect of covariates on the latent class,
the logistic regression was fitted to the data. In this model,
the class number (classes 1 or 2) was considered as the re-
sponse variable and the demographic variables were en-
tered into the model as predictors (Table 7). In this logistic
regression model, class 1 was considered as the reference
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Table 4. Results of BIC Index and Different Statistical Tests to Determine the Number of Latent Classes

Number of Classes BIC BLRT LMRLR ALMLR

One classes 2065.88 N.P. - -

Two classes 1868.87 PV < 0.001 PV < 0.001 PV < 0.001

Three classes 1889.86 PV < 0.005 PV < 0.034 PV < 0.036

Four classes 1914.28 PV < 0.001 PV < 0.010 PV < 0.011

Five classes 1960.19 PV = 0.485 PV = 0.342 PV = 0.348

Abbreviation: N.P., not possible to calculate.

Table 5. The Probability of High Life Skills

Subscale The First Latent Class
(N = 260) Had High

Life Skills with High
Probability

The Second Latent
Class (N = 82) Had

High Life Skills with
Moderate Probability

Decision-making 1.0 0.656

Problem-solving 0.976 0.536

Creative thinking 0.987 0.806

Critical thinking 0.994 0.835

Effective
communication

0.996 0.703

Interpersonal
relationship

0.986 0.778

Self-consciousness 0.991 0.635

Empathy 0.975 0.819

Coping with
emotions

0.957 0.666

Coping with stress 0.953 0.620

group, so in the interpretation of the predictor variables,
the odds of being in class 2 (versus class 1) were estimated.
For example, in Table 7, the education level was significant
and the odds ratio for this variable was equal to 1.77, which
indicated that the odds of being in class 2 (versus class 1)
increased by 1.77 with each unit increase in education level
(while holding other variables fixed). The other predictor
variables were not significant at the 0.05 significance level.

5. Discussion

According to the results, 36.8% of the students were un-
dergraduates, 26.9% were in the master level, 28.1% were
in medicine discipline, and 8.2% were Ph.D. students. Also,
88.3% of the participants were single and 11.5% were mar-
ried. The life skill score was non-significantly higher in
married participants than in single participants. It seems
married that students had more skills due to their ages,
which were almost older than single students.

The highest score of life skills belonged to the interper-
sonal relationship subscale with the mean score of 2.8 out

Table 6. Probability of Having High Probability in Conditional Model

Subscale The First Latent Class
(N = 231)a Had High

Life Skills with High
Probability

The Second Latent
Class (N = 82) Had

High Life Skills with
Moderate Probability

Decision-making 0.999 0.699

Problem-solving 0.982 0.568

Creative thinking 0.995 0.809

Critical thinking 0.994 0.835

Effective
communication

1.0 0.742

Interpersonal
relation

0.989 0.804

Self-consciousness 0.994 0.642

Empathy 0.989 0.814

Coping with
emotions

0.964 0.720

Coping with stress 0.958 0.623

aIn some variables, there were missed data, so 29 sample units were deleted
from the model.

of 4 and the lowest was related to the problem-solving sub-
scale with the mean score of 2.5; also, the level of life skills
was between 86.8% and 95.3% for most subscales.

In most life skills, female students were more skilled
than males and had better scores, but without any signif-
icant differences. Tuttle et al. (16) and Akhavan Rezayat et
al. (3) showed in their research that there was a significant
relationship between life skills and gender, which is in con-
trast to the results of this study.

According to different educational levels, the highest
life skills belonged to Ph.D. students and the lowest one
belonged to medical students, but without any significant
differences. It seems that due to the long period of the
study of medical students, especially in clinical courses,
they are too busy with their courses, patients, etc., thus,
their life skills are lower than the skills of others.

To assess life skills according to the faculties of partic-
ipants, the highest score belonged to the schools of Man-
agement and Public Health and the lowest belonged to the
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Table 7. Results of Logistic Regression for the Latent Class Dependent Variable

Predictors Regression Coefficient SE Odd Ratios Probability Reference Category

Education level 0.57 0.20 1.77 0.004a Ordinal variable

Accommodation status -0.45 0.46 0.64 0.333 University accommodation

Gender -0.05 0.38 1.05 0.898 Female

Age, y -0.02 0.04 0.98 0.520 -

Marital status -0.399 0.52 0.67 0.442 Single

Income -0.22 0.19 0.817 0.298 Ordinal variable

aSignificance at 0.05.

school of Medicine, without any significant differences. It
seems that medical students are very busy with their stud-
ies, especially clinical courses; thus, they have not enough
time to learn life skills.

The life skills of students living in university accom-
modation were less than the life skills of others but
without any significant differences. It seems that non-
accommodated students have more relationships with
other students of different ages, ethnicity, etc., thus, their
life skills are more than others.

There was a low, non-significant correlation between
the age of the participants and the life skill scores, but
a study proved that the last-year undergraduate students
had more life skills than others (17).

Using BIC indices and tests, the latent model with two
classes was chosen as the best model. In this model, latent
class 1 included 76% of the sample units and this sample
had high life skills with a probability of 0.95. The frequency
of the sample in latent class 2 was 24% and this sample had
moderate life skills.

The probability of high life skills in latent class 1 for all
subscales was more than 0.95 and at most, it was equal to
one. The probability of high life skills in latent class 2 was
between 0.536 and 0.835. With adding demographic vari-
ables to the model, there were no changes in the inclusion
probabilities of samples in the latent class model.

In the latent class regression model with the first class
as the reference group, the second class as the response
variable, and demographic variables as the predictor vari-
ables, it was shown that the education level is the only sig-
nificant variable that was entered into the model. Also,
with increasing the level of this variable, the odds ratio of
samples to be in latent class 2 increased by 0.77.

Different factors can affect the life skills of students.
Some of these factors, which are the most important ones,
were investigated using an advanced statistical method.
However, some other factors such as education discipline,
education of parents, race, socioeconomic status, etc. have
effects on the life skills of the students while they were not

investigated by the authors due to the limitation of sam-
ple size. It is suggested that future studies assess the role
of these variables in students’ life skills. Also, due to dif-
ferences in different parts of the country, The authors sug-
gest conducting similar studies in different regions of the
country.

Using the results of this study, university decision-
makers can identify students with low life skills to increase
their skills using educational workshops, lectures, and life
skill seminars with suitable planning.

5.1. Conclusions

In all subscales of life skills, more than 86% of the stu-
dents were classified as highly skilled. The entropy (0.807)
for the two-class model revealed that the evaluated classi-
fication was good. Moreover, 76% of the sample units in-
cluded in the high life skills class had a high probability
(95%). Also, using logistic regression with class 1 as the ref-
erence group, it was shown that with an increase in the
unit of education level, the chance of including the predic-
tors to be in class 2 increased by 1.77.
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