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Abstract

Background: Diabetes Mellitus (DM) is a severe and long-term condition affecting glucose metabolism, with its prevalence 
reaching alarming levels. According to the International Diabetes Federation, diabetes is becoming increasingly common among 
African children and adolescents. This study examined the demographic factors influencing adolescents’ knowledge, perceptions, 
and attitudes about diabetes in Delta State, Nigeria.
Methods: The study utilized a descriptive cross-sectional design. Seven hundred students from Ogbe Secondary School Effurun 
and Nana College Warri were selected using simple random sampling from November 2019 to February 2022. Data was collected 
through a four-part semi-structured questionnaire, which included socio-demographic characteristics, knowledge of  DM, 
perception of  DM, and attitude towards DM. Inferential statistics were determined using logistic regression at a significance 
level of  P<0.05.
Results: The average age of  the participants was 14.99±1.86 years. Significant determinants of  DM knowledge were ages of  
16-22 years (P<0.001, OR=1.902), female sex (P=0.001, OR=1.874), senior classes (P<0.001, OR=3.825), and training on the 
prevention of  DM (P=0.001, OR=1.735). Additionally, significant determinants of  attitude towards DM were ages of  16-22 years 
(P=0.001, OR=1.885), female sex (P<0.001, OR=2.652), senior classes (P<0.001, OR=4.128), and training on the prevention of  
DM (P=0.002, OR=1.748).
Conclusion: The study identified demographic variables that predict knowledge, perception, and attitude toward DM among 
in-school adolescents. These variables should facilitate public health programs’ success and positive outcomes.
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1. Introduction

Diabetes Mellitus (DM) is a severe chronic 
disorder of carbohydrate metabolism, resulting in 
a deficiency in insulin production or the ineffective 
utilization of produced insulin for energy by the 
body (1). Diabetes has emerged as a significant 
health issue in developed and developing countries, 
with its prevalence reaching alarming levels. Due 
to its prolonged duration and considerable impact 
on the population, this disease seriously threatens 
public health (2). Globally, in 2000, only 151 
million people aged 20-79 were living with DM. 
However, this number has grown exponentially 
to 537 million in 2021 and is projected to increase 
further to 783 million by 2040 (1).

Elevated blood glucose levels are a defining 
feature of diabetes, leading to serious harm over 
time to the heart, blood vessels, eyes, kidneys, 

and nerves (3). The three most prevalent types of 
DM are Type 1, Type 2, and gestational diabetes. 
Type 1 DM, caused by an autoimmune process 
in which the body’s immune system attacks the 
insulin-producing beta-cells of the pancreas, is 
the most common form of DM among children, 
adolescents, and young adults (1). Type 2 diabetes, 
the most prevalent condition, occurs when the 
body becomes resistant to insulin or fails to 
produce enough (3). Gestational diabetes mellitus 
(GDM), characterized by high blood glucose levels, 
affects women who have never been diagnosed. 
However, there has been a significant increase in 
the incidence and prevalence of prediabetes and 
type 1 DM in the African sub-region (1).

Living with DM poses ongoing challenges 
for children aged 0-19 and their families. Daily 
insulin injections are necessary to maintain blood 
glucose levels within an appropriate range, and 
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managing the disease may lead to acute or chronic 
complications. This burdens families, communities, 
health systems, and the nation (4). The school 
environment is not exempt from the impact of 
this pandemic, as evidence indicated an increasing 
prevalence and burden of DM within primary 
and secondary schools in Africa (5-9). Apart from 
significant factors such as age, family history, and 
poor lifestyle contributing to the gradual increase 
of DM (10-12), other reasons linked to the rise in 
DM within the school environment include poor 
understanding, perception, and attitude toward 
DM among students (13, 14). Therefore, it is essential 
to raise DM awareness among adolescents in the 
school setting to promote health in developing 
countries like Nigeria, which has yet to experience 
a peak in the incidence and prevalence of DM 
among adolescents.

Additionally, health promotion and education 
programs must consider independent demographic 
variables such as age, sex, level of students, and 
family history of DM, as these factors significantly 
influence the success of any educational 
intervention program. They constantly and 
significantly impact assessing students’ knowledge, 
perception, attitude, and practices in most public 
health research. This study addressed this gap 
by highlighting the demographic determinants 
of knowledge, perception, and attitude towards 
DM among in-school adolescents in Delta State, 
Nigeria. The findings will be crucial in designing 
DM awareness programs across schools in the state 
and the nation. The significance of this study lies 
in its potential to provide valuable information on 
the influence of these demographic variables in 
implementing school health research in Nigeria 
and other developing nations.

2. Methods

2.1. Study Settings and Participants

The study followed a descriptive cross-sectional 
design and was conducted at Ogbe Secondary 
School Effurun, Uvwie Local Government Area, 
and Nana College Warri, Warri South Local 
Government Area, both located in Delta State. 
The study occurred between November 2019 and 
February 2022, encompassing both schools. The 
participants included male and female students 
from junior and senior secondary levels at Ogbe 
Secondary School in Uvwie Local Government 

Area, Delta State, and male and female students 
from senior secondary schools at Nana College 
Warri.

2.2. Inclusion Criteria

To be eligible for the study, participants had 
to be students from Ogbe Secondary School and 
Nana College Warri who actively participated in 
the research.

2.3. Exclusion Criteria

The study excluded students who were not 
enrolled at Ogbe Secondary School or Nana 
College, registered students who were absent 
during the data collection process, and those who 
chose not to participate in the survey.

2.4. Sample Size Determination

The sample size was determined using Yaro 
Yamane’s formula for estimating percentages in a 
finite population (15). 

n=minimum sample size z=1.96 at a 95% confidence 
interval obtained from the statistical table of normal 
distribution P=70.3%, representing the perception 
of DM as curable among students (16)

q=1.0-p=1-0.703=0.297

d=Margin of error (0.05)

n=321

In order to enhance the study’s power, 700 
questionnaires were distributed in both schools, 
and considering a 10% non-response rate. 

2.5. Sampling Procedure

The selection process involved randomly 
choosing one secondary school from eight public 
secondary schools in the local government areas 
of Uvwie and Warri South. Consequently, Ogbe 
Secondary School and Nana College were selected 
for Uvwie and Warri South local governments. 

 =
!"#$%"

 =
1.96! × 0.703 × 0.297
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Next, classes from the chosen schools were 
stratified into shared units, including junior 
secondary school 1 (JSS 1), junior secondary 
school 2 (JSS 2), junior secondary school 3 
(JSS 3), senior secondary school 1 (SSS 1), 
senior secondary school 2 (SSS 2), and senior 
secondary school 3 (SSS 3). A total of 700 pupils 
were randomly selected from each class in both 
institutions using a straightforward random 
selection procedure.

2.6. Data Collection Instrument

Data was collected through a questionnaire 
consisting of four sections (A-D). The questionnaire 
was adapted from previous studies (13, 14). Sections 
A focused on the students’ socio-demographic 
characteristics, Section B assessed their knowledge 
of DM, Section C explored their perceptions of DM, 
and Section D examined their attitudes toward 
DM in both schools.

2.7. Data Collecting Method

During break time, each class administered 
the data collection tool themselves with the help 
of teachers from both schools. After the students 
completed the questionnaire, the researcher and 
other research assistants collected it.

2.8. Validity and Reliability

Experts in Public Health were consulted regarding 
the instrument’s design, and their feedback was 
implemented to strengthen the research tool. The 
instrument’s validity was then reinforced using 
the comments received to determine its validity. 
The questionnaire’s sections and sub-sections were 
based on the study objectives. The questions were 
checked for content and construct validity to ensure 
unambiguity. Additionally, the expert’s feedback 
was used to improve the content and construct 
validity by modifying the knowledge section of 
the questionnaire from closed-ended questions 
to open-ended questions. This modification was 
done to eliminate the possibility of guesswork by 
the respondents when filling out the questionnaire. 
Face validity was ensured by submitting the 
suggested instrument’s draft to independent peer 
and expert reviews, who offered feedback and 
ideas. The results from the evaluation provided 
clarity, comprehensibility, and appropriateness 
of the instrument. The instrument’s reliability 

was assessed using the Cronbach Alpha reliability 
approach, resulting in a dependability score of 0.871.

Bias: Considering the respondents’ ages, there 
was a good chance of recollection bias and, most 
likely, a lack of understanding of the questions. 
However, the researcher and research assistants 
gave the students ample time and offered support 
as needed throughout the data collection procedure 
to help them complete the questionnaire.

2.9. Data Analysis

The data was sorted and manually coded before 
being imported onto a computer for examination 
using the Statistical Package for Social Sciences 
version 20.0 (IBM SPSS Chicago, Illinois, United 
States of America). Multiple logistic regression was 
performed at the P<0.05 significance threshold 
to determine the demographic determinants 
of knowledge, perception, and attitude toward 
diabetes. The variables selected for multiple logistic 
regression showed significance in bivariate analysis 
using Chi-Square.

2.10. Scales of Measurement

A dichotomous knowledge scale was designed 
to quantify the students’ DM knowledge level. 
The knowledge component of the questionnaire 
consisted of 17 test items. A correct response scored 
1, while an incorrect answer received 0. Thus, each 
study participant’s knowledge score was divided 
into two categories: 0-8 (Code 1) and >8-17 (Code 
2). Respondents who scored 0-8=Code 1 had poor 
knowledge of DM prevention, while those who 
scored >8-17=Code 2 had a good understanding 
of DM prevention. The mean knowledge score is 
reported as mean±SD.

2.11. Perception Scale

Perceived susceptibility was measured on 
an 8-point perception scale graded 0-4=Code 
1 for poorly perceived exposure to DM and >4-
8=Code 2 for well-perceived susceptibility to DM. 
The perceived severity of DM complications was 
measured on a 5-point perception scale graded 
0-2=Code 1 for the poor perceived severity of 
DM complications and >2-5=Code 2 for the 
good perceived severity of DM complications. 
Additionally, perceived benefits of DM prevention 
were measured on a 5-point perception scale graded 
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0-2=Code 1 for poor perceived benefits of T2DM 
prevention and >2-5=Code 2 for good perceived 
benefits of T2DM prevention. Furthermore, 
perceived barriers to DM prevention were measured 
on a 6-point perception scale graded 0-3=Code 1 
for poor perceived barriers of DM prevention and 
>3-6=Code 2 for robust perceived barriers of DM 
prevention. The mean perception score is reported 
as mean±SD.

2.12. Attitude Scale 

A two-sided attitude scale (Agree, Disagree) 
was created. The attitude component of the 
questionnaire consisted of a total of 8 test items. 
A correct response scored 2, while an incorrect 
answer received a 0. Thus, each study participant’s 
attitude score was divided into two categories: 0-8 
for Code 1 and >8-16 for Code 2. Respondents who 
scored 0-8=Code 1 had a poor attitude toward DM 
prevention, while those who scored >8-16=Code 
2 had a good attitude toward DM prevention. The 
mean attitude score is reported as mean±SD.

2.13. Ethical Consideration

The College of Medical and Health Sciences 
at Novena University’s Department of Public and 

Community Health granted clearance to gather 
data. The principals of Ogbe Secondary School 
in Effurun and Nana College in Warri, Delta 
State, received an authorized letter requesting 
their permission to conduct the study there. 
Additionally, since most students were under 18, 
the principal gave their consent on their behalf. The 
school’s principals examined the study instrument 
before they provided their approval, ensuring that 
the pupils would not be harmed. The information 
acquired will be handled in complete secrecy, and 
the principal and the students were also informed 
of this.

3. Results

Seven hundred questionnaires were distributed 
in both schools and retrieved after being filled 
out by the selected students. After checking for 
completeness, all 700 questionnaires were deemed 
valid and included in the study. Furthermore, 
only 621 respondents stated that they had heard of 
DM, so further analysis was limited to these 621 
individuals.

More than half of the respondents (56.7%) were 
between the ages of 10 and 15; women made up 
just under two-thirds of the respondents (60.4%); 

Table 1: Logistic regressional analysis of demographic characteristics and knowledge of Diabetes Mellitus, attitude towards Diabetes 
Mellitus
Variables P value OR 95 CI
N=621 Lower Upper
Age
10-15 (r)
16-22

aP<0.001,
b0.001

a1.902, b1.885 a1.340, b1.310 a2.700, b2.711

Sex
Male (r)
Female

a0.001, bP<0.001 a1.874, b2.652 a1.304, b1.784 a2.693, b3.940

Class
JSS 1 (r)
JSS 2
JSS 3
SSS 1
SSS 2
SSS 3

a0.010, b0.789
a0.181, b0.321
a0.959, b0.386
a0.044, b0.002

aP<0.001, bP<0.001

a3.269, b1.094 
a1.782, b0.643
a0.981, b0.743
a1.900, b0.359
a3.825
b4.128

a1.651, b0.572
a0.765, b0.269
a0.464, b0.380
a1.017, b0.190
a1.983
b2.251

a6.472, b2.093
a4.154, b1.538
a2.072, b1.454
a3.549, b0.680
a7.379
b7.569

Family history of Diabetes Mellitus
No (r)
Yes: Grandparent, Aunt, Uncle or First Cousin 
(but not own parent, brother, sister or child)
Yes: Parent, Brother, Sister

a0.460, b0.257

a0.245, b0.606

a1.218, b1.357

a1.753, b1.301

a0.722, b0.800

a0.680, b0.479

a2.052, b2.303

a4.522, b3.529
Those who have just finished a training on 
Diabetes Mellitus prevention
Yes
No (r)

a0.001, b0.002 a1.735, b1.748 a1.236, b1.231 a2.436, b2.482

Mean Knowledge Score: 6.61±3.91, Mean Attitude Score: 5.52±4.12, a: Knowledge of Diabetes Mellitus, b: Attitude towards Diabetes 
Mellitus, JSS: Junior Secondary school, SSS: Senior Secondary School
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and almost all of the respondents (95.9%) identified 
as Christians. Additionally, only 229 respondents 
(32.7% of the total) were in Senior Secondary 
School (SSS) 2, but 621 (88.7%) admitted hearing 
about DM, with 265 (42.7%) stating the radio as 
their source of information. 88 respondents (14.2%) 
reported having a family member diagnosed with 
DM. Furthermore, approximately 284 students 
(45.7%) confirmed they had recently attended 
training on DM prevention at school.

Table 1 presents the logistic regression analysis 
results of the knowledge predictors. It shows that 
respondents aged 16-22 were significantly more 
likely to be knowledgeable about DM (P<0.001, 
OR=1.902, 95% CI=1.340-2.700). Similarly, female 
respondents were significantly more likely to be 
knowledgeable about DM (P=0.001, OR=1.874, 
95% CI=1.304-2.693). Respondents in SSS 3 were 
also significantly more likely to be knowledgeable 
about DM (P<0.001, OR=3.825, 95% CI=1.983-

7.379). Furthermore, respondents who had recently 
received training on DM were significantly more 
likely to be knowledgeable about it (P<0.001, 
OR=3.825, 95% CI=1.983-7.379).

Additionally, respondents aged 10-15 were 
significantly more likely to exhibit a positive 
attitude towards DM prevention (P=0.001, 
OR=1.885, 95% CI=1.310-2.711). In contrast, female 
respondents were significantly more likely to have a 
positive attitude towards DM prevention (P<0.001, 
OR=2.652, 95% CI=1.784-3.940), and respondents 
in SSS 3 were significantly more likely to have a 
positive attitude towards DM prevention (P<0.001, 
OR=4.128, 95% CI=2.251-7.569). Furthermore, 
respondents who had recently received training 
on DM prevention were significantly more likely 
to have a positive attitude towards it (P=0.002, 
OR=1.748, 95% CI=1.231-2.482).

According to Table 2, female respondents were 

Table 2: Logistic Regressional analysis of demographic characteristics and perception of Diabetes Mellitus
Variables P value OR 95 CI
N=621 Lower Upper
Age
10-15 (r) 
16-22

a0.080, bP<0.001, c0.006, 
d0.003 a1.440, b2.008, 

c1.014, d1.821
a0.958, b1.423, c0.729, 
d1.222

a2.164, b2.834, c1.410, 
d2.713

Sex
Male (r)
Female

a0.029, bP<0.001, c0.020, 
dP<0.001

a1.611, b2.818, c1.486, 
d4.178

a1.050, b1.943, c1.063, 
d1.222

a2.473, b4.087, c2.078, 
d2.713

Class
JSS 1 (r)

JSS 2

JSS 3

SSS 1

SSS 2

SSS 3

a0.179, b0.542, c4.178, d0.080
aP<0.001, b0.551, c0.002,  
d0.201
a0.001, b0.014, c0.009, d0.386 
a0.021, b0.113, c0.201, d0.035
aP<0.001, bP<0.001, c0.033,  
d0.143

a0.220, b1.067, c1.206, 
d0.526
a0.998, b1.259, c1.014, 
d0.556
a6.667, b0.526, c1.045, 
d0.357
a3.580, b0.634, c0.695, 
d0.522
a4.324, b3.429, c0.956, 
d1.571

a0.024, b0.571, c0.661, 
d0.257
a0.678, b0.590, c0.570, 
d0.226
a2.207, b0.269, c0.502, 
d0.166
a1.217, b0.362, c0.398, 
d0.285
a2.780, b1.897, c0.589, 
d0.858

a2.007, b1.992, c2.201, 
d1.079
a1.218, b2.686, c1.803, 
d1.367
a7.640, b1.028, c2.174, 
d0.770
a10.534, b1.113, c1.213, 
d0.955
a3.376, b6.198, c1.552, 
d2.878 

Family history of Diabetes 
Mellitus
No (r)
Yes: Grandparent, Aunt, 
Uncle or First Cousin (but 
not own parent, brother, 
sister or child)
Yes: Parent, Brother, Sister

a0.009, b0.023, c0.003, d0.659

a0.081, b0.024, c0.070, d0.595

a1.031, b1.081, c2.540, 
d1.140

a1.179, b0.917, c3.175, 
d0.711

a0.553, b0.3991, c1.379, 
d1.636

a0.380, b0.304, c0.908, 
d0.202

a1.924, b2.927, c4.679, 
d2.044

a3.655, b2.760, c11.101, 
d2.498

Those who have just 
finished a training 
on Diabetes Mellitus 
prevention
Yes
No (r)

aP<0.001, b0.573, cP<0.001, 
d0.005

a2.521, b1.100, c2.495, 
d1.013

a1.673, b0.789, c1.769, 
d0.692

a3.800, b1.534, c3.518, 
d1.482

Mean Perception Scale: 9.58±4.32, a: Perceived Susceptibility, b: Perceived Severity, c: Perceived Benefits, d: Perceived Barrier, JSS: Junior 
Secondary school, SSS: Senior Secondary School, CI: Confidence Interval, OR: Odds Ratio
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significantly more likely to perceive themselves 
as susceptible to DM (P=0.029, OR=1.611, 
95%CI=1.050-2.473). Respondents in SSS 3 were 
also significantly more likely to perceive themselves 
as susceptible to DM (P<0.001, OR=25.600, 95% 
CI=8.780-74.645), and respondents who reported 
a positive perception of vulnerability to DM were 
considerably more likely to have a family history 
of DM (P=0.009, OR=1.031, 95% CI=0.553-1.924).

Furthermore, respondents aged 16-22 years were 
significantly more likely to perceive the severity of 
DM (P<0.001, OR=2.008, 95% CI=1.423-2.834), as 
were female respondents (P<0.001, OR=2.818, 95% 
CI=1.943-4.087) and respondents in SSS 3 (P<0.001, 
OR=3.429, 95% CI=1.897-6.198).

Moreover, respondents aged 16-22 years were 
significantly more likely to perceive the benefits of 
DM prevention (P=0.006, OR=1.014, 95%CI=0.729-
1.410), as were female respondents (P=0.020, 
OR=1.486, 95% CI=1.063-2.078), and respondents 
in SSS 3 (P=0.014, OR=1.045, 95% CI=0.502-
2.174). Additionally, respondents who had 
recently received training on DM prevention were 
significantly more likely to perceive the benefits of 
it (P<0.001, OR=2.495, 95% CI=1.769-3.518).

Furthermore, respondents aged 10-15 years 
were significantly more likely to perceive barriers 
to DM treatment and prevention (P=0.003, 
OR=1.821, 95%CI=1.222-2.713), as were female 
respondents (P<0.001, OR=4.178, 95% CI=2.559-
6.820). Respondents who had received training 
on DM were significantly more likely to perceive 
barriers (P=0.005, OR=1.013, 95% CI=0.692-1.482).

4. Discussion

The study aimed to determine the demographic 
determinants of knowledge, perception, and 
attitude toward DM prevention among in-school 
adolescents in two Delta State, Nigeria secondary 
schools.

The study revealed that age, sex, senior class 
status, and DM prevention training significantly 
influenced DM knowledge. In higher classes, 
respondents aged 16-22 showed higher knowledge 
levels than those in junior classes. Similar findings 
were corroborated (13, 17, 18). This shows DM 
health promotion interventions should target 
students in lower classes in secondary schools for 

knowledge enhancement.

Previous research reported higher DM 
knowledge among female students than male ones 
(19, 20), while others found no gender difference 
in DM knowledge (21). The current study found 
that females were more likely to be knowledgeable 
about DM than males. Although there is no known 
physiological or cognitive explanation for this 
difference, it could be inferred that DM knowledge 
depends on the specific study population.

Family history of DM was identified as a 
contributory factor to the increasing prevalence 
of DM (10, 22-24). The study also showed that 
respondents with a family history of DM were 
likelier to be knowledgeable about DM, though the 
association was insignificant.

Health education on DM was an effective 
strategy for improving knowledge among in-school 
adolescents. Respondents who recently received 
training on the prevention of DM demonstrated 
higher levels of knowledge.

Furthermore, respondents aged 16-22 years 
were more likely to exhibit a good perceived 
susceptibility to DM. This observation can be 
attributed to their higher knowledge of DM and 
senior class status compared to respondents aged 
10-15. Similar findings were observed in a study 
among college students in the United States, 
where age predicted increased perception of 
future diabetes risk (25). Additionally, like DM 
knowledge, female respondents were more likely 
to have a better-perceived susceptibility to DM 
than their male counterparts. This finding aligned 
with a previous study where male respondents 
significantly underestimated their perceived 
future risk of DM. Family history also emerged as 
a significant predictor of perceived susceptibility 
to DM, consistent with the findings of previous 
studies (25, 26).

Likewise, respondents aged 16-22 years, female 
students, SSS 3 class, and those with a family 
history of DM were significant predictors of the 
perceived severity of DM. Understanding the 
severity of diabetes is crucial in preventing future 
complications.

Similarly, respondents aged 16-22 years, female 
students, SSS 3 class, family history of DM, and 
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those who recently received training on DM were 
predictors of having good perceived benefits and 
barriers to DM treatment and prevention. The 
higher knowledge and perception regarding DM 
can be attributed to them. Furthermore, variables 
such as age (16-22 years), female sex, SSS 3 class, 
family history of DM, and recent training on DM 
were significant predictors of a positive attitude 
towards DM. This positive attitude can be linked 
to their better knowledge and perception of DM. 
These findings were consistent with a previous 
study in Saudi Arabia, where female sex and family 
history of DM were significant predictors of a 
positive attitude towards DM (27).

4.1. Limitations

The study faced some limitations related to the 
respondents’ ages. We encountered difficulties 
obtaining individual consent from each of the 
parents, and thus, the principals of the schools 
provided consent on behalf of the students. 
Additionally, the analysis solely relied on the 
students’ responses, which could be limited due to 
the young age of the participants.

5. Conclusion

The study’s findings revealed that various 
demographic characteristics, including being in 
the age group of 16-22 years, female gender, being 
in senior classes, having a family history of DM, 
and receiving training on DM prevention, played 
significant roles in determining DM knowledge, 
perceived susceptibility, perceived severity, 
perceived benefits, perceived barriers to DM 
treatment and prevention, and attitude towards 
DM prevention. Therefore, these factors should 
be carefully considered when designing health 
promotion and education programs to improve 
knowledge, perception, and attitude toward DM 
among in-school adolescents.
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