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Abstract

Background: Type 2 diabetes mellitus (T2DM) is a complex metabolic disease with a genetic predisposition.
Methylenetetrahydrofolatereductase (MTHFR) gene is one of the candidate genes associated with T2DM and diabetic
nephropathy (DN). This research was carried out to determine the frequency of the C677T polymorphism (rs1801133) of the
MTHFR gene and examine the role of rs1801133 polymorphism in T2DM and DN development.

Methods: DNA was obtained from peripheral blood samples (273 samples) using a DNA isolation kit. MTHFR rs1801133
polymorphism was determined using polymerase chain reaction (PCR), restriction fragment length polymorphism (RFLP), and
electrophoresis. PCR products were cut by restriction enzyme HiNF | and analyzed by 2% agarose gel electrophoresis. The results
were statistically analyzed.

Results: Although MTHFR rs1801133 genotype frequencies showed statistically significant differences between the control and
T2DM patient groups (p = 0.001), no statistically significant difference was found between individuals with and without DN.
Conclusions: MTHFR gene rs1801133 polymorphism is related to T2DM but not to DN. CT and TT genotypes can be accepted as
genetic markers.

Keywords: diabetic nephropathy, genetic variation, methylenetetrahydrofolate reductase, restriction fragment length
polymorphism, type 2 diabetes mellitus

INTRODUCTION T2DM causes macrovascular and microvascular
complications, one of which is diabetic nephropathy (DN).!
Type 2 diabetes mellitus (T2DM) is associated with DN is a diabetic kidney disease and the primary cause of
environmental and genetic factors and is characterized chronic kidney disease. Genetic and environmental factors
by chronic hyperglycemia due to the absence of insulin contribute to the development and progression of DN.1°
secretion, decreased insulin effect, or unresponsiveness Genetic studies provide useful and valuable information
of insulin receptors.'* This illness severely affects about potential targets for the pathobiology and
patients’ quality of life and imposes a huge economic treatment of DN."" Poor glycemic control is the most
burden on national health and economy.> DNA important cause of DN,° and high plasma homocysteine
methylation is associated with the development and levels are associated with insulin resistance and DN.
progression of T2DM.%” Methylenetetrahydrofolate MTHFR is regulated by homocysteine metabolism.%1213
reductase (MTHFR) is an enzyme that functions in
homocysteine remethylation cycle and in DNA methylation The human MTHFR gene is situated on 1p36.3
and converts homocysteine to methionine.®® Methionine chromosome and encodes the MTHFR enzyme consisting
then combines with ATP to form S-adenosyl methionine, of 656 amino acids.'*'® MTHFR C677T polymorphism
the primary methyl donor for DNA methylation.’ (rs1801133) is a C-to-T transition at base pair 677 that

represents point mutation and decreased MTHFR

activity.'>'4'8 Decreased MTHFR activity leads to increased
*Corresponding author: plasgla homocysteine level, which is associated with
DN.

Aysegul Bayramoglu

Kutahya Health Sciences University, Faculty of Health Sciences,
Department of Nutrition and Dietetics, Kutahya, Turkey The effects of MTHFR gene polymorphism on diabetes
E-mail: atbayramoglu@gmail.com and DN have been investigated. Although studies
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revealed that MTHFR rs1801133 polymorphism is a risk
factor for DN and T2DM, the results are inconsistent.™

Therefore, this study aimed to reveal the frequency of
MTHFR rs1801133 polymorphism in subjects with T2DM
and DN and determine whether this frequency is related
to both illnesses.

METHODS

Participants

Peripheral blood samples were drawn from 143 subjects
(82 subjects without DN [DN] and 61 subjects with DN
[DN*]) who applied to the Internal Medicine Department
of Artvin State Hospital, Turkey. The control group was
selected from volunteers who came for routine health
screening and did not have a family history of T2DM (130
volunteers). T2DM diagnosis was made by qualified
clinicians on the basis of fasting blood glucose level > 7.0
mmol/L, microalbuminuria (creatinine < 1.2 mg/dl,
albuminuria; 30-300 mg/day), and HbA1c level of 6.5%
for two consecutive routine screenings. This research
was approved by the Local Ethics Committee of
Karadeniz Technical University, Turkey (No: 2018/169). In
accordance with the principles of the Declaration of
Helsinki, informed consent was acquired from all
subjects prior to study enroliment.

Genotyping

Genomic DNA was isolated using a DNA isolation kit (EZ-
10 Spin Colon Blood Genomic DNA Minipreps Kit,
Biotechnology Department Bio Basic Inc., Markham,
Ontario, Canada). As shown in Table 1, the DNA samples
were amplified in Bio-Rad Thermal Cycler (T100TM,
Foster City, CA, USA) using allele-specific primers
(Integrated DNA Technologies Inc., Leuven, Belgium) and
PCR conditions. The addition of five units of HiNF |
restriction enzyme (New England Biolabs, Ontario,
Canada) at 37 °C overnight cleaved the 198 bp DNA
fragment into 175 and 23 bp fragments. The digested
products were separated by 2% agarose gel electrophoresis

TABLE 1. Primers and PCR conditions for MTHFR gene
rs1801133 polymorphism

PRIMERS

Sense: 5-TGAAGGAGAAGGTGTCTGCGGGA-3'
Antisense: 5-AGGACGGTGCGGTGAGAGTG-3'

PCR CONDITION

Cycle Number of Tempature Time
Cycles (+)

Initial Denaturation 1 94 °C 3 min.
Denaturation 94 °C 60 s
Annealing 35 61 °C 60s
Extension 72°C 60 s
Final extension 1 72°C 5 min.
Hold 4°C _

Makara | Health Res.

and viewed using a CCD camera. The findings were
analyzed with gel analysis software (LabWorks,
Cambridge, UK). For C677T mutation, the genotypes
were identified as CC (198 bp), CT (198, 175, and 23 bp),
and TT (175 and 23 bp).

Statistical analysis

Statistical analysis was conducted using the SPSS v.19
Package program. Two groups with continuous and
guantitative data were compared using two
independent samples t-test and Mann-Whitney U test.
Normality was examined using Shapiro-Wilk test. P-
values below 0.05 were statistically significant. The
strength of the correlation between MTHFR
polymorphism and DN risk was measured using pooled
OR and corresponding 95% Cl. In the control and DN
patient groups, the distribution of MTHFR genotypes
and allele groups was determined by applying
Pearson’s Chi-square test. Clinical variables related to
MTHFR genotypes were evaluated by two independent
samples t-test.

RESULTS

Statistically significant differences in body mass index
(BMI) (p < 0.001), glucose (p < 0.001), systolic blood
pressure (p < 0.001), diastolic blood pressure (p <
0.001), HbA1c (p < 0.001), creatinine (p = 0.002), HDL (p
= 0.015), total cholesterol (p = 0.014), and triglycerides
(p < 0.001) were found between the patients and
control group. No statistically significant differences in
age (p = 0.114), gender (p = 0.253), and LDL (p = 0.327)
were observed between the control group and patients
with T2DM and DN (Table 2).

The genotype distributions and allele frequencies of the
MTHFR C677T gene in the control, T2DM, and DN
patient groups are shown in Table 3. The frequency of
C677T genotype was CC 98.5%, CT 1.5%, and TT 0% in
the controls and CC 86%, CT 13.3%, and TT 0.7% in the
patients. The frequency of C677T genotype was CC
83.6%, CT 14.8%, and TT 1.6% in patients with DN and
87.8%, CT 12.2%, and TT 0% in patients without DN. The
genotype distributions and allele frequencies were
statistically significantly different between the control
group and T2DM patient group (p = 0.001 and p < 0.001,
respectively). No statistically significant differences in
genotype distributions and allele frequencies were
detected between T2DM patients with and without DN
(p =0.627 and p = 0.493, respectively).

Various models of gene inheritance were evaluated to
determine a predisposition to increased risk or
protection against T2DM and DN (Table 4, Table 5).
According to the inheritance model, the CT-TT genotype
was significantly associated with T2DM (OR: 10.40, 95%
Cl = 2.38-45.46, p < 0.001).
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The distribution of some clinical parameters according CC genotype. Furthermore, a statistically significant
to genotypes is presented in Table 6. No statistically difference in HbA;c was detected for the CT genotype (p
significant difference in cholesterol, HDL, triglyceride, = 0.011). For LDL, a statistically significant difference
creatinine, and BMI was detected for the CT genotype. was determined across all genotypes (CC, p = 0.165 and
However, these parameters differed statistically for the CT, p=0.757).

TABLE 2. Demographic and biochemical characteristics of patients with T2DM, DN, and control

T2DM and DN Patients (N = 143) Control (N =130)

Parameters mean + SD mean + SD *p

Age (year) 60.3+12.9 57.5+16.2 0.114*

BMI (kg/m?) 31.4+5.6 26.8+5.1 <0.001**
Fasting plasma glucose (mg/dL) 167.3+81.6 93.6+11.2 <0.001**
Systolic blood pressure (mmHg) 136.5+21.8 120.6 +10.9 <0.001**
Diastolic blood pressure (mmHg) 80.5+13.3 70.5+8.5 <0.001**
HbAc (%) 6.9+1.3 6.8+6.4 <0.001**
Serum creatinine (mg/dl) 1.1+1.3 0.8+0.3 0.002%*
Total Cholesterol (mg/dl) 200.1 +57.7 180.1 +39.9 0.014%**
HDL (mg/dl) 43.9+13.2 48.1 £19.6 0.015**
LDL (mg/dl) 120.5+43.7 112.2 £37.1 0.327**
Triglycerides(mg/dl) 184.6 £ 134.4 137.9+73.8 <0.001**

BMI: Body Mass index, * Student t Test, **Mann-Whitney U test

TABLE 3. Genotypic and allelic frequencies of MTHFR polymorphism (rs180133 T/C) in T2DM, DN patients, and control subjects

Control T2DM DN- DN+
MTHFR OR OR
(N=130) (N =143) p* ) (N = 82) (N=61) p* )
Genotype N (%) N (%) (95%Cl) N (%) N (%) (95%Cl)
cc 128(98.5)  123(86.0) Reference 72(87.8)  51(83.6) 0627 ‘ererence
9.88 1.27
cT 2(1.5) 19(13.3) 0.001 2o 433y 10022 90148 0237
T 0 (0) 1(0.7) 0 (0) 1(1.6) o
C 258(99.2)  265(92.7) Reference 154(88.5) 111 (91.0) Reference
<0.001 10.22 0.493 0.76
T 2(0.8) 21(7.3) (374408 20015 11(9.0) 0351 65)

Cl: confidence interval; OR: odds ratio
*Pearson Chi-square test
**Owing to the lack of T allele, evaluation could not be made

TABLE 4. Analysis of the association between T2DM/control and MTHFR rs180133 polymorphism in different models of
inheritance

Control T2DM
Inheritance Model Genotype (N =130) (N =143) OR (95% Cl) p*
N (%) N (%)
Reference

Dominant cc 128 (98.5) 123(86) 10.40 (2.38-45.46) <0.001

CT-TT 2(1.5) 20(14)
TT 0(0) 1(0.7) &
R )
ecessive cccT 130 (100) 142 (99.3)

95% Cl: 95% confidence interval
*Pearson Chi-square Test
**0wing to the lack of T allele, evaluation could not be made
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77 Bayramoglu, et al.

TABLE 5. Analysis of the association of DN*/DN"and MTHFR rs180133 polymorphism in different models of inheritance

DN- DN*
Inheritance Model Genotype (N =82) (N=61) OR (95% Cl) p*
N (%) N (%)
Reference
CcC 72 (87.8 51 (83.6 0.474
CT-TT 10 (12.2) 10 (16.4)
TT 0(0) 1(1.6) wx
Recessive
CC-CT 82 (88.5) 60 (98.4)

95% Cl: 95% confidence interval
*Pearson Chi-square test

**Owing to the lack of T allele, evaluation could not be made

TABLE 6. Distribution of MTHFR gene rs1801133 genotypes according to some clinical parameters of controls and patients

Parameters Group N CC Genotype N CT Genotype
Control 128 179.7 £ 40.2 203.0+0.7
Cholesterol (mg/dl)
T2DM 123 197.6 £ 55.9 19 211.1 £ 66.7
p* 0.004 0.868
Control 128 48.3+19.7 38.9+0.07
HbL T2DM 123 43.8+12.9 19 441 +15.1
p* 0.040 0.639
Control 128 111.8+37.2 139.0+ 0.7
Lot T2DM 123 118.8+42.3 19 127.5+50.5
p* 0.165 0.757
Control 128 138.1+74.0 129.0+ 0.7
Triglyceride (mg/dl)
T2DM 123 182.3+132.2 19 197.4 + 154.6
p* 0.001 0.548
Control 128 6.9+6.5 4.7 +0.007
HbA1c
T2DM 123 6.9+1.4 19 7.1+1.2
p* 0.940 0.011
Creatinine Control 128 0.8+0.3 1.1+0.0
(mg/dl) T2DM 123 1.1+1.3 19 1.1£0.8
p* 0.008 0.971
BMI Control 128 26.7+4.9 38.1£0.003
(kg/m?) T2DM 123 31.8+5.7 19 30.8+5.1
p* <0.001 0.067

*Independent two samples T Test

DISCUSSION

Hyperglycemia and insulin resistance are associated with
enhanced DNA methylation.5' DNA methylation has
been established in T2DM, and MTHFR is one of the
important enzymes involved in DNA methylation.®
MTHFR is an important enzyme involved in
homocysteine metabolism. High homocysteine levels
have been found in patients with T2DM and DN, one of
the microcomplications of diabetes. Given the role of
MTHFR in DNA methylation and homocysteine
metabolism, the effects of MTHFR gene polymorphism in
diabetes and DN have been investigated; however, the

Makara | Health Res.

results are contradictory.?® Therefore, our study
assessed the correlation between MTHFR rs1801133
polymorphism in patients with T2DM and DN from a
Turkish population.

Our research revealed statistically significant difference
in BMI, glucose, systolic blood pressure, diastolic blood
pressure, HbA1c, creatinine, HDL, total cholesterol, and
triglycerides between the patient and control groups.
However, no statistically significant differences in age,
gender, and LDL were observed between the control
group and patients.

August 2022 | Vol. 26 | No. 2



Similar to our findings, other studies reported the lack of
difference in terms of gender and age.5°2'?2 Fekih-Mrissa
et al. and Ma et al. reported that patients with diabetes
had high levels of glucose, creatinine serum
concentrations, HDL, LDL, HbA1c, total cholesterol,
triglycerides, and BMI.2122

In our research, the genotype distributions and allele
frequencies of the MTHFR gene differed significantly
between the patients with T2DM and the control group.
Nevertheless, no statistical difference was found among
the patients with DN.

Mtiraoui et al.®> showed an association between MTHFR
C677T mutation and hyperhomocysteinemia and DN. El-
Baz et al'® inferred that ACE and MTHFR gene
polymorphisms might be considered as genetic risk
factors for DN in patients with T2DM. Rahimi et al.?*
revealed that MTHFR 677T and MTHFR 1298 C alleles
increase the sensitivity to the onset and progression of
DN in Iranians with T2DM. Cui et al.?> determined that
MTHFR C677T polymorphism might constitute a risk
factor for DN in the Chinese population. Another study
inferred a correlation between MTHFR rs1801133
polymorphism and increased plasma homocysteine
levels, which might constitute a genetic risk factor for DN
in Chinese patients with T2DM.2¢

In the evaluation of gene inheritance models to control
increased risk or susceptibility to protection against
T2DM and DN, the CT-TT genotype was significantly
associated with T2DM.

Similar to our findings, Poodineh et al.® conducted an
evaluation of codominant, recessive models and
indicated that the rs1801133 polymorphism s
significantly linked to T2DM susceptibility in their
population. In contrast to our results, Pirozzi et al.?’
determined that the CT-TT genotype is not significantly
associated with T2DM.

In their meta-analysis, Yang et al.?® stated that MTHFR
rs1801133 polymorphism is associated with the risk of
DN and the MTHFR 677T variant contributes to an
increase in DN in Caucasians with T2DM. In their 2019
study, Ma et al.'" stated that the T allele of rs1801133
might constitute a risk factor for DN in Chinese males
with T2DM and synergy might occur between MTHFR
rs1801133 and smoking in relation to susceptibility to
DN. Another study in Asian population reported that that
the development of DN is associated with MTHFR
rs1801133 polymorphism, especially in early T2DM.?° In
the study of the C677T and A1298C polymorphisms of
the MTHFR gene in a southern Indian population,
Ramanathan indicated that DN is associated with these
polymorphisms and also provided evidence that the
rs1801133 polymorphism is associated with the
progression of chronic kidney disease in DN. Another

Makara | Health Res.
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report showed that the MTHFR C677T T allele or TT
genotype might be an important genetic molecular
marker to identify the risk of DN in subjects with T2DM
and to assist with developing appropriate disease
prevention and management strategies.> In summary,
MTHFR rs1801133 variants may affect the risk of DN, and
additional research is warranted on gene-gene and
gene-environment interactions.'

In our study, no statistically significant difference in
cholesterol, HDL, triglyceride, creatinine, and BMI for the
CT genotype were found. However, these parameters
statistically differed for the CC genotype. Furthermore, a
statistically significant difference in HbAl1c for the CT
genotype (p = 0.011). For LDL, statistically significant
difference was observed across all genotypes. In contrast
to our results, Santana Bezerra et al.® determined that
these parameters were not statistically significantly
different between patients and control subjects.

CONCLUSIONS

Any new finding that may be an early diagnostic marker
is critical for diagnosis, follow-up, and treatment of
patients. Identifying the most important polymorphism
variants in different populations and writing haplotype
maps for different societies may be the key for disease
development and treatment in each population.
Investigating T2DM, which is known to have a genetic
predisposition, in molecular detail is important for early
diagnosis and may provide an auxiliary parameter for
doctors. Our findings showed that MTHFR rs1801133
polymorphism is not associated with DN but is related to
T2DM. It was concluded that the MTHFR rs1801133
polymorphism CT and TT genotypes may be a genetic
biomarker for T2DM progression and development in
Turkish population.
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Abstract

Background: This study aimed to investigate the risk factors and status of fast-food consumption among students in Bangladesh.
Methods: This cross-sectional study was conducted from March to November 2020. A total of 654 samples were collected from
several schools, colleges, and universities during this study period.

Results: About 60.1% and 39.9% of the students were male and female, respectively. Of the students, 53.1% considered fast food
as unhealthy (p < 0.001), but only 47.7% were leading a sedentary lifestyle. A significant outcome of overweight and pre-obesity
was observed for student institutions, consumption frequency, daily fast-food consumption, and sedentary lifestyle (p < 0.001). In
addition, positive association was observed for fast-food consumption more than three times and less than three times per week
(OR and 95% Cl: 11.13 [7.52-16.47], p < 0.001), higher social class and lower class (OR and 95% Cl: 2.18 [1.31-3.62], p = 0.003), fast
food preference and other foods (OR and 95% Cl: 1.55 [1.11-2.15], p = 0.009), and sedentary and heavily active lifestyle (OR and
95% Cl: 5.71 [2.02-16.10], p = 0.001) using logistic regression.

Conclusions: Overweight and obesity are serious public health concerns, which are highly associated with fast-food consumption
along with lifestyle, economy, and fast-food preference among students in Dhaka City, Bangladesh.

Keywords: cross-sectional study, fast food, obesity, overweight

INTRODUCTION Dietary behavior is severely affected by the regular
consumption of fast food. In addition, lower dietary
For the last several decades, lifestyle has remarkably attitude scores, nutrition knowledge, dietary practices,
changed, which caused us to change our food and picky eating habits are observed in children and
consumption’ and consume food outside our home adolescents who frequently consume fast food.®8
environment.* Fast food is the food dispensed fast at an
inexpensive restaurant, usually offering a limited menu Bangladesh is the least developed country with 7
of cheap items, many of which may not be nutritious; the million people suffering from diabetes, and the
food can be eaten on-premises, taken out, or sometimes prevalence is still increasing.® A high incidence of
delivered.> Mostly consumed fast foods include pizza, cardiovascular diseases and diabetes is observed in the
burger, fried chicken, chips, and French fries. Students South Asian population because of low economic level,®
and teens are the primary consumers of fast food, and as decreased income and low socioeconomic status are
the scenario is all the same around the globe because positively associated with fast food exposure.’® Recently,
fast food is partially inexpensive, convenient, and fast. Bangladesh has faced a modulation in nutrition
transition, and this transition has cost them a 68%
*Corresponding author: increase in mortality caused by non-communicable
Mohammad Nurul Amin diseases (NCD) between 1986 and 2006." Lifestyle
Department of Pharmacy, Atish Dipankar University of Science and changes have occurred in Bangladesh over the last few
Technology, Dhaka, Bangladesh decades, which led to a variation in food habits and food

E-mail: amin.pharma07@gmail.com consumption patterns. Taking meals prepared other
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than at home is frequent, and at present, it is a peaking
trend.>'? In general, urban people usually consume a
meal purchased from the catering house or online food
delivery services.> For being a low-income country, the
pattern in nutrition transition in Bangladesh has rapidly
changed, reaching a prevalence of undernutrition.
Furthermore, the management of obesity becomes a
severe health burden.

Nutrition transition is causing a profound shift to obesity
worldwide.'® Fast food and other ready-to-go foods are
replacing regular homemade diets. Based on a study
between 13,200 US citizens, 92% of men and 32% of
women do not spend time on food preparation daily.'*
Of the United Kingdom population residents, 22% are
found to have foods at least once a week from takeaway
outlets.' An increasing tendency of fast-food consumption
has been observed in America, Australia, and Europe.'6-1?
For two consecutive days, every Australians eat fast food
at least once.?® Fast food is prevalent among young
adolescent boys and girls.?"?2 Among the teenagers in
the United States aged between 11 and 18 years, 75%
consume fast food once a week."

Fast food, which is energy-dense and high in fat, sugar
content, and calories though having a shallow content of
micronutrients,’””?3 are becoming popular among
Bangladeshi School, College, and university students.
Children in Dhaka City, Bangladesh, aged between 6 and
13, who are studying have an overall prevalence rate of
17.8% based on a study stratified from upper class,
middle class, and lower class children.?* However, little
data have been found on fast-food consumption behavior
and the underlying reasons among Bangladeshi students
to evaluate their obesity patterns. College and university
students are another social class in Bangladesh who are
found to be addicted to fast food because of peer
pressure and social media influence. Thus, our study
aimed to identify the consumption pattern, choice
behavior of fast food, and its association with overweight,
obesity, and other related complications among
Bangladeshi School, College, and university students.

METHODS

Design and participants of the study

This cross-sectional study was performed among
students of different age groups in school, college, and
university level from Dhaka, which is the capital city of
Bangladesh. The study was conducted from March to
November 2020. A total of 654 samples from Nawab
Habibullah Model School and College, Tongi Govt.
College, Milestone School and College, Cambrian School
and College, Uttara University, Atish Dipankar
University of Science and Technology, and Shanto-
Mariam University of Creative Technology were
randomly selected during this study period. A written
consent was taken from the participant (in accordance
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with the Declaration of Helsinki). The study was
approved and coordinated by the Pharmacy
Department of Atish Dipankar University of Science and
Technology under the reference number ADUST-
EC/2019/15.

Anthropometric measurements

Bodyweight was measured using a calibrated and easily
transported scale with 0.1 kg numerical value. The
weight was measured from the study subjects without
shoes and minimal clothing. Height was measured from
the subjects without shoes and in a full standing
position using a stadiometer. The body mass index
(BMI) of the study participants was calculated by weight
(kg) and divided by the square value of height (m?).

Data collection, questionnaire design, and ethical
clearance

Data were collected using a detailed and well-designed
questionnaire to study the trends and consumption
rate of fast food among students. A pilot-tested group
consisting of 20 respondents of the whole study
population was used to ensure that questions are
understandable. The respondents filled up the
questionnaire after explaining to them about fast food
and providing clear information and a description of the
whole study. Respondents’ socio-demographic variables
were collected, including family size, age group, education
status, and family income level. The questionnaire was
designed to primarily investigate the consumption
pattern, fast food restaurant use, and their attitude to
fast-food consumption. The study was approved by the
Department of Pharmacy, Atish Dipankar University of
Science and Technology. Permission for the study was
also obtained from the responsible authorities of the
school, college, and university. In addition, an informed
and written consent was taken from students who
wished to participate before distributing the questionnaire
to them. Confidentiality of the study was ensured to all
participants, and their results would be presented
anonymously.

Statistical analysis

Statistical data analysis and calculation were performed
by Statistical Package for Social Sciences (SPSS, Inc.,
Chicago, USA) 21.0 version. Categorical variables were
calculated and represented as percentages and
numerical values. The correlation between fast food
intake and different BMI categories was tested with
95% confidence intervals using the Chi-square test and
a two-tailed t-test. By contrast, a p of less than 0.05
indicates that the findings are statistically significant.

RESULTS

The prevalence of overweight and obesity risk was
determined by the BMI among the students in Dhaka

August 2022 | Vol. 26 | No. 2
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City, Bangladesh (Table 1). A total of 654 respondents
attending different schools, colleges, and universities
were interviewed and examined. Among the respondents,
60.1% were male (N = 393) and 39.9% were female (N =
261), comprising 27% from schools, 28.4% from
colleges, and 44.6% from universities. The distribution
of economic classes of respondents was as follows:
23.7% were higher class, 26.5% were higher middle
class, 33.5% were middle class, 12.5% were lower
middle class, and 3.8% were lower class. Approximately
41.3% of the respondents preferred homemade foods;
44.8% preferred fast food, and 13.9% preferred street
foods. Surprisingly, only 47.7% of the respondents are
at a sedentary level in physical activity; 45% are
moderately active, and a few respondents (7.3%) are
heavily active.

Table 1 shows that 53.1% of the respondents thought
that fast foods were unhealthy, but 23.1% had fast food
every day, and 21.1% had fast food 4-5 times/week.
The number of participants with overweight and

TABLE 1. Socio-demographic status of respondents

Variables N (%)
Gender
Male 393 (60.1)
Female 261 (39.9)
Institution
School 176 (26.9)
College 186 (28.4)
University 292 (44.6)
Economic status
Higher Class 155 (23.7)
Higher Middle Class 173 (26.5)
Middle Class 219 (33.5)
Lower Middle Class 82(12.5)
Lower Class 25(3.8)
Frequency of fast-food consumption
Everyday 151 (23.1)
4-5 times/ week 138 (21.1)
2-3 times/ week 162 (24.8)
1-2 times/ month 80(12.2)
Occasionally 123 (18.8)
Physical activity level
Sedentary 312 (47.7)
Moderate 294 (45.0)
Heavy 48 (7.3)
Opinion about fast food
Appealing 146 (22.3)
Tasty 97 (14.8)
Healthy 49 (7.5)
Unhealthy 347 (53.1)
Nutritious 15(2.3)
Most preferred foods
Homemade 270 (41.3)
Fast Food 293 (44.8)
Street Food 91 (13.9)
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obesity, and those who were non-obese/overweight
were 698 and 201 respectively. Further, 654 from the
overweight and obesity participants completed the
qguestionnaire, and 44 participants did not complete the
questionnaire. Hence, overweight is about 17%, where
approximately 14.40% of students were pre-obese.

Among the 654 respondents, 10.7% of the respondents
who consumed fast food every day considered fast
food to be unhealthy and 8.6% of those who consumed
fast food 4-5 times per week. In addition, only 13.1% of
those who consumed fast food occasionally considered
such food unhealthy, and no responder considered fast
food as nutritious, who reported to consumed fast food
sometimes and 1-2 times a week (Table 2).

The prevalence of overweight and obesity was higher in
male than in female respondents. The percentages of
overweight and pre-obesity in male respondents were
approximately 11.5% and 8.9%, respectively. By
contrast, the portion of male and female respondents
was 5.50%, which was lower than male pre-obese
students. In the case of obese subjects, the prevalence
was equal to 0.2%.

The study revealed a statistically significant relationship
between fast-food consumption frequency and
prevalence of overweight and obesity. Students who
consumed fast food daily or 4-5 times/week had a high
number of overweight and pre-obesity. Of the students
who consumed fast food every day, 5.0% and 7.2%
were overweight and pre-obese, respectively, and 7.0%
and 6.0% in students who consumed fast food 4-5
times/week (Table 3). Compared with students who
consumed fast food less frequently, they had a low
percentage of overweight and obesity.

Fast-food consumption and BMI varied depending on
the economic status. The analyzed results have shown
a relationship between fast-food consumption and
economic status. The number of overweight and pre-
obese respondents is high in the higher class (N = 31
and N = 42) and higher middle class (N =33 and N = 29)
families and low in lower class (N = 3 and N = 0) and
lower middle class (N = 10 and N = 6) families (Table 3).
Students from upper class and upper middle-class
families are more prone to consume fast food and
become pre-obese and overweight. For the lower
middle class or lower-class family, the number of such
respondents is inferior. Considering the frequent fast-
food consumption, the percentage of overweight and
obesity from higher class families is alarming.

Students who consumed fast food less frequently are in
a low percentage of overweight and obesity. The
prevalence of overweight and pre-obesity is 2.1% and
0.6% in respondents who consumed fast food 2-3 times
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TABLE 2. Opinion about fast food and consumption frequency

Fast Food Consumption Frequency

Opinion about

Fast Food Every day 4-5times/week  2-3 times/week  1-2 times/month Occasionally p
N (%) N (%) N (%) N (%) N (%)
Appealing 28 (4.3) 33(5.0) 51(7.8) 12(1.8) 22 (3.4)
Tasty 1(4.7) 27 (4.1) 15(2.3) 12(1.8) 12(1.8)
Healthy 12(1.8) 19(2.9) 12(1.8) 3(0.5) 3(0.5) <0.001
Unhealthy 70 (10.7) 56 (8.6) 82 (12.5) 53(8.1) 86 (13.1)
Nutritious 10(1.5) 3(0.5) 2(0.3) 0(0.0) 0(0.0)
TABLE 3. BMI status and the relation among the variables
BMI Categories
Variables Underweight Normal Weight Overweight Pre-obese Obese p
N (%) N (%) N (%) N (%) N (%)
Gender
Male 38 (5.8) 221 (33.8) 75(11.5) 58 (8.9) 1(0.2)
Female 41 (6.3) 147 (22.5) 36 (5.5) 36 (5.5) 1(0.2
Institution
School 55 (8.4) 88 (13.5) 21 (3.2) 11(1.7) (0.2)
College 20 (3.1) 126 (19.3) 25(3.8) 15(2.3) (0.0) <0.001
University 4(0.6) 154 (23.5) 65 (9.9) 68 (10.4) (0.2
Economic status
Higher class 4 (0.6) 77 (11.8) 31(4.7) 42 (6.4) 1(0.2)
Higher middle class 13(2.0) 97 (14.8) 33(5.0) 29 (4.4) (0.2) <0.001
Middle class 39 (6.0) 129 (19.7) 34 (5.2) 17 (2.6) (0.0)
Fast-food consumption frequency
Everyday 7(1.1) 63 (9.6) 33(5.0) 47 (7.2) 1(0.2)
4-5 times/week 1(0.2) 51(7.8) 46 (7.0) 39 (6.0) (0.2) <0.001
2-3 times/week 28 (4.3) 116 (17.7) 14.(2.1) 4(0.6 (0.0)

per week and 0.9% and 0.2% in students who consumed
fast food 1-2 times per month, respectively (Table 3).

Here five categories of fast-food consumption have
been segregated into two categories: more than three
times/week and less than three times/week. Five
categories of economic status are also segregated into
two categories: higher class and lower class. In
addition, physical activity level and food preference
have been divided into two groups to calculate binary
logistic regression (Table 4) and Chi-square p (Table 5).
The correlational aspect was established to understand
the relationship between BMI categories and students’
fast-food consumption frequency. However, the BMI
score was higher in students who had eaten fast food
frequently. Therefore, student’'s BMI score is greatly
influenced by fast-food consumption frequency.
Moreover, a strong association between the number of
times they eat fast food and BMI scores of students and
a significant difference between the categories of fast-
food consumption frequency and BMI were observed.
Table 5 provides the result of binary logistic regression
analysis on student’s BMI, showing how fast-food
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consumption frequency affects student’'s BMI in the
study area. Furthermore, consuming fast food more
than three times a week (OR = 11.13; 95% Cl: 7.516-
16.470; p < 0.01) was positively associated with high
BMI score and/or obesity among students. Therefore,
students consuming fast food more than three times a
week likely become obese (above 11 times) compared
with other students who consumed fast food less than
three times a week (Table 4).

Chi-square test and binary logistic regression model
were used to detect associated significant factors and
measure their effects on overweight and obesity,
respectively, among the students in Dhaka City,
Bangladesh. A correlational aspect to understand the
relationship between BMI categories and students’ fast-
food consumption was established (Table 5). The fast-
food consumption frequency score describes the BMI
of the study sample because of the Pearson Chi-square
(p) significance level <0.001 for each of the BMI
indicators. The accessed information is summarized in
Table 5. The table shows that the number of
underweight students who had eaten fast food every
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day was 2, and 31 students ate fast food occasionally.
On the contrary, 117 students achieved an average
weight by consuming fast food 2-3 times per week, and
47 students who were taking fast food regularly were in
pre-obese condition (Table 5).

This study reveals a statistically significant relationship
between fast-food consumption frequency and acidity
problem among the respondents (p < 0.001). The

association shows that 18.8% of respondents who
consume fast food every day suffer from acidity. This
percentage is gradually decreased when the consumption
frequency is lower. However, this study found an
insignificant relationship between food preference and
acidity problem. The percentage of cases without
acidity problem is higher (14.1%) in respondents who
preferred fast food compared with those who preferred
homemade food (12.5%, Table 6).

TABLE 4. Effect of socioeconomic status, dietary habits, and physiological factors on overweight and obesity risk among students
in Dhaka City, Bangladesh

95% Cl of OR

Variables p OR
Lower Upper
Fast Food Consumption Frequency (More than 3 <0.001 11.13 7.51 16.47
times/week vs. less than 3 times/week*R)
Economic Status (Higher class vs. lower class*R) 0.003 2.18 1.31 3.62
Food Preference (fast food vs. others*R) 0.009 1.55 1.1 2.15
Activity Level (Sedentary or moderate vs. heavy*R) 0.001 5.71 2.02 16.10

R = reference factor, OR = odds ratio, and Cl = confidence interval

TABLE 5. Chi-square test between BMI categories and the occurrence of fast-food consumption

Number of Times Students

BMI Category of the Students

Consume Fast Food Underweight Normal Overweight Pre-obese Obese
N (%) N (%) N (%) N (%) N (%)
Everyday 2(0.3) 52 (8.0) 30 (4.6) 47 (7.2) 1(0.2)
4-5 times per week 1(0.2) 53(8.1) 47 (7.2) 39 (6.0) 1(0.2)
2-3 times per week 28 (4.3) 117 (17.9) 15(2.3) 4(0.6) 0(0.0)
1-2 times per week 15(2.3) 61(9.3) 6(0.9) 1(0.2) 0(0.0)
Occasionally 31(4.7) 85(13.0) 13(2.0) 3(0.5) 2(0.3)
Chi-Square Value (p) <0.001
TABLE 6. Food habit and acidity problem
Acidity Problem
Variables Yes No p
N (%) N (%)
Preferred food
Homemade 188 (28.7) 82 (12.5)
Fast food 201 (30.7) 92 (14.1) 0.269
Street food 54 (8.3) 37 (5.7)
Fast-food consumption frequency
Everyday 123 (18.8) 28 (4.3)
4-5 times / week 108 (16.5) 30 (4.6)
2-3 times / week 104 (15.9) 58 (8.9) <0.001
1-2 times / month 43 (6.6) 37 (5.7)
Occasionally 65 (9.9) 58 (8.9)

DISCUSSION show an epidemic of overweight and obesity in

students who consumed fast food and lack of physical

This study aimed to determine the association of fast-
food consumption frequency and physical activity levels
with the prevalence of overweight and obesity among
students in Dhaka City, Bangladesh. The study results
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activities. Of the students who consumed fast food
almost every day, about 7.2% were pre-obese, and 7%
were overweight.
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In our study, students who consumed fast food more
than three times a week are 11.13 times (p < 0.001)
more at risk of overweight, obesity, and other
metabolic diseases compared with those who
consumed fast food less than three times per week.
This finding indicates that school, college, and
university students from Bangladesh are prone to
obesity because of their fast-food consumption. In
addition, 23.1% of the respondents consume fast food
daily, and 21.1% consume fast food 4-5 times a week.
About 21% of the youth who consumed fast food
regularly were obese with different stages of obesity,
and a rapid shift in nutrition transition was observed
among Bangladeshi youth.?> Another study found that
39% of the Bangladeshi youth who consumed fast food
were overweight.?® A study among the children of
Bosnia and Herzegovina found that about 25.5% of
students were overweight and obese based on the
physical activity level,?” but obesity prevalence was
about 20.1% in students who had a sedentary level of
physical activity. Furthermore, age or education level
increases the rate of overweight and obesity from 3.2%
to 9.9% and from 1.7% to 10.4%, respectively. The lack
of playground and time for participating in games and
sports and addiction to mobile-based refreshments are
the underlying reason for this finding. Students
consuming energy-dense food and having sedentary
lifestyle with inactive travel of going and returning to
school likely become overweight and/or obese.? In
addition, a statistically significant relationship was
found in-between childhood obesity and junk food
consumption among urban students.?® During the
preparation of fast food, animal protein was fried with
fat and/or trans-fatty acid-rich hydrogenated vegetable
0il.?> An evidence-based empirical study showed that
hydrogenated vegetable oils and/or trans-fatty acid
consumption is highly associated with obesity and
cardiovascular diseases.® Close and critical evidence of
the association between insulin resistance and fast-
food consumption is found, causing the subjects to be
obese and prone to other metabolic diseases.?
Another prospective study suggested that individuals
who consumed fast food more than two times a week
in 15 years gained 4.5 kg and increased the tendency of
resistance to insulin.3 Other epidemiological correlation
with fast food and obesity indicated that sugary
beverage consumption could be a critical factor. Soft
drinks oftentimes are consumed with fast foods, which
might increase the risk of obesity in pre-school children
and type 2 diabetes mellitus in adults.3® On the
contrary, a study with school-aged children successfully
reduced obesity preponderance by diminishing sugary
drink consumption.34

In this cross-sectional study, 47.7% of students
maintained a sedentary lifestyle, and among them,
9.9% and 10.2% were overweight and pre-obese,
respectively (Table 1). As sedentary behavior and/or
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lifestyle such as watching television and videos and
playing video games can serve as a critical factor of
obesity for children and youth, tackling this problem
can prevent obesity.3> 23.7%, 26.5%, and 3.8% of the
students from the higher, higher middle, and lower
classes, respectively, indicated their affordability to
select fast-food over low energy-dense, healthy food
(Table 1). In the USA that 12% of children from affluent
families and 20% children from low-income families are
suffering from obesity.3® This finding clearly describes
that economic category and physical activity levels can
play a critical role, which have an association with fast-
food consumption and obesity. The prevalence of pre-
obesity is also high in students belonging to the higher-
class family (6.4%, Table 3). In general, students
belonging to the higher-class family likely to have fast
foods in their tiffin and have more hangouts in fast-
food corners. Therefore, maintaining a normal weight is
found to be significant in the low-class family as they
are less exposed to fast foods and mostly rely on
homemade foods. When attending school, students are
directly monitored by their parents directly. After
graduating from colleges or university, they are
becoming exposed to fast food with the influence of
friends and others, which triggers out the prevalence
rate.

This study also found a relationship between fast-food
consumption frequency and acidity problem. As we
know, fast foods are cooked in oil, which causes acidity
problem. Around 18.8% of students who consume fast
food every day are suffering from acidity (Table 6) and
only 6.6% for those who consume fast food once or two
times a month. However, 8.9% of students who consume
fast food 2-3 times/week or occasionally did not suffer
from acidity. The respondents who consume fast food
sometimes may lack of water intake, which triggers out
acidity problem. Therefore, fast-food consumption
might increase the risk of functional gastrointestinal
disorders (FGID). Furthermore, an elevated risk of FGID
is observed in adolescent and children because of fast-
food consumption.3’

This pioneering cross-sectional study provides new
insights into eating habits, and we disclosed relevant
underlying risk factors that can induce obesity among
students. Analysis of our study is not devoid of
limitations. Given the cross-sectional design of this
study, causal links for fast-food consumption and other
consequences were not established. Moreover, obesity
indices such as waist circumference, waist-to-height
ratio, abdominal volume index, conicity index, and
weight-to-hip ratio were not measured, which might
clearly represent the risk of other metabolic syndromes
and obesity with fast-food uptake behavior. Another
limiting point of the study might be the sample size.
The sample was drawn through random sampling, and
statistical analysis staged significant association.
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Furthermore, correlation was established among the
variables to solve this limitation. However, data will be
more statistically credible when the size of the sample
is large. Some strong points are identified in this
pioneering study. First, considering a massive shift in
nutrition transition, fast-food consumption habit
among school, college, and university students is
studied. Second, few epidemiological studies have been
conducted in students of urban Dhaka City to
determine the association of the frequency of fast-food
consumption, economic condition, and physical activity
level with overweight and/or obesity risk. Third,
students’ age ranging from 10 to 23 is completely
covered in this study, which may lead to an overall view
over a large population of Dhaka City, Bangladesh.

At present, Bangladesh is experiencing a massive
nutrition transition of pattern IV because of its growing
economy, and a huge population (158.5 million) of this
country is composed of youth.?*> Energy-dense fast food
is becoming popular, which is an alarming situation of
the western world, thereby contributing to a surge in
overweight, obesity, and other NCD. Therefore, Bangladesh
is at a high risk of overweight and obesity for the
upcoming decades. If proper measures are not taken to
this public health issue, then a growing number of
obesity and related comorbid diseases may arise.

This study provides insight into the underlying factors
related to the association of fast-food consumption
with overweight and obesity. Other socioeconomic
conditions, food preference, and awareness about fast-
food and fast-food consumption rate among educational
institutions were measured in Dhaka City as it is the
capital city of Bangladesh. Thus, almost people from all
districts and/or regions live here, and our study
population might be an excellent representation of the
overall country. In addition, childhood obesity is
increasing in Bangladesh; hence, this study helped us to
determine the underlying reason related to obesity
increase in children along with the young population.

This frontier study also helped us to determine the
factors causing overweight and obesity and predict
perception toward fast food among students in Dhaka
City. As students are the backbone of a nation, their
perception and knowledge could help them and the
future generation to avoid the deadly pandemic of
obesity, which is already a problem in many developed
countries. No research evidence on the correlation
between fast-food consumption and obesity among
students in Dhaka City or even in Bangladesh; thus, this
study has generated new research insight and attracted
the attention of public health experts for further
stratified and population-specific study.

Makara | Health Res.

CONCLUSIONS

Fast-food consumption, consumption frequency,
economic status, food preference, and activity level were
associated with overweight and obesity among students
in Dhaka City. Thus, this paper reported that overweight
and obesity prevalence associated with fast-food
consumption frequency increases among the students in
Dhaka City, Bangladesh. Overweight and obesity are
serious public health consequences, which can be
prevented by changing lifestyle. A close monitoring from
teachers is needed for students to prevent childhood
obesity and promote homemade-food consumption. In
addition, youths must be motivated about the negative
effect of overweight and obesity. Mass media can play a
vital role in catalyzing a good lifestyle. Therefore, proper
diet and increasing physical activity are necessary to
maintain a good weight.
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Abstract

Background: Body image dissatisfaction may lead to the practice of imbalanced diet to achieve the desired body weight. This
study aimed to determine the association between body image perception and food intake among undergraduate students.
Methods: This cross-sectional study was conducted on the data of 155 students from three faculties located at National
University of Malaysia, Kuala Lumpur. Assessments included demographic data, body mass index, Contour Drawing Rating Scale,
and 3-day food records.

Results: The majority of the subjects were categorized as normal weight (64.5%), and the remaining were classified as
underweight (26.5%), overweight (7.7%), and obese (1.3%). Body image dissatisfaction was observed in 80.6% of men and 87.9%
of women. The majority of male subjects desired a large body, and the female subjects wanted a thin body. Body image
dissatisfaction differed among the body mass index categories for both genders (p < 0.05). The mean intake of energy,
potassium, calcium, thiamine, folate, vitamin A, vitamin D, vitamin E, vitamin B12, vitamin K, magnesium, and copper intake
among the participants was below the recommended amount. Body image dissatisfaction was negatively correlated with calorie
intake (r =-0.164, p < 0.05).

Conclusions: The perception of having a large body size is associated with low-calorie intake among university students.
Nutrition education programs are warranted to ensure healthy and balanced eating practices in this population.

Keywords: body image, body mass index, diet, perception, students

INTRODUCTION students from Saudi practiced less frequent physical
activity and had a high body fat percentage.” In addition,
The National Health and Morbidity Survey reported an university students also consumed an extremely high
increasing trend of obesity among Malaysian adults aged amount of fast food and sugary carbonated beverages.
18 years and above from 15.1% in 2011 to 19.7% in Specifically in Malaysia, the increase in the percentage of
2019." Adolescents who have a high body mass index overweight and obesity among university students is due
(BMI) by age over 85% (categorized as overweight) have to the consumption of fast food with high fat and calorie
an increased risk of being obese until adulthood;? content and sugary carbonated drinks and the practice
therefore, 80% of obese adolescents remain obese of sedentary lifestyle.®
during adulthood. Obese individuals have a high risk of
acquiring various diseases caused by weight gain and A balanced diet plays an essential role in overall health
increased body fat percentage.® These diseases include and wellbeing and protects against all forms of
hypertension, hyperlipidemia, cardiovascular disease, malnutrition and noncommunicable diseases, including
osteoarthritis, Alzheimer's disease, and kidney disease.* diabetes, heart diseases, stroke, and cancer. Eating
healthy foods, such as increasing the serving size of
A study conducted in Brazil reported a high prevalence fruits, vegetables, cereals, and protein-containing foods
(77%) of sedentary lifestyles among university students.® and reducing the intake of high-fat foods and sugary
A recent study in Sweden showed that prolonged beverages, can reduce the risk of obesity.® Practicing a
sedentary time, including sitting, is associated with obesity healthy diet can also improve mental health and
and poor health. Overweight and obese university academic performance among university students.!®
Malnutrition refers to an imbalance between food intake
*Corresponding author: and nutritional needs and can affect physical growth,
Hanis Mastura Yahya cognitive development, and academic performance.™
Nutrition Science Program, Centre for Healthy Ageing and Wellness, Overweight is caused by sedentary lifestyle and intake of
Faculty of Health Sciences, National University of Malaysia, Kuala high-calorie foods and is associated with the adoption of

Lumpur, Malaysia

X ° thin body models, which is related to the high prevalence
E-mail: hanis.yahya@ukm.edu.my

of body image dissatisfaction.?
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Body image is defined as a person’s response to his/her
own body and how others perceive his/her body size.
Body image dissatisfaction is one of the negative body
image characteristics and causes a person to practice
dieting and various strategies to change his/her self-
image.'* This strategy includes excessive exercise, low-
calorie diet, dietary pill intake, and vomiting.'®
Meanwhile, a positive body image refers to a person’s
love, respect, acceptance, and appreciation of his/her
body."® A past study showed that 1 out of 3 university
students experience dissatisfaction with their body size;
male students prefer a body with low-fat and high
muscle mass, and female students aim for a thin body
shape.”” The present research was conducted to
determine the association between body image perception
and food intake among university students in the
National of University Malaysia (Kuala Lumpur Campus).

METHODS

Study design and sampling

This cross-sectional study was conducted to determine
the association between body image perception and
food intake among university students. Participants were
recruited from three faculties located at National of
University Malaysia (Kuala Lumpur Campus), namely, the
Faculty of Health Sciences, Faculty of Pharmacy, and
Faculty of Dentistry, and were selected through simple
random sampling. Inclusion criteria were as follows:
undergraduate students who are Malaysian citizens
aged 18-29 years. Exclusion criteria were as follows:
Master or PhD students studying in the National of
University ~ Malaysia; having  health  problems;
experiencing drug abuse; and pregnant or lactating
students. Postgraduate students were excluded due to
their different commitment and time schedule
compared with the undergraduate students. This study
obtained ethical approval from the National University
of Malaysia Research Ethics Committee, (JEPUKM)
(reference number of JEP-2020-394). The participants
were provided with information sheet about the study,
and informed consent was obtained prior to study
participation.

Sample size calculation

Sample size was calculated with the formula of Hulley et
al.’® using the correlation value (r value) from a study
about the perception of body image and the
consumption of healthy food among adults.’ A
dropout rate of 20% was considered when calculating
the sample size to overcome the problem of
participants’ withdrawal or incomplete data. The total
number of participants from the calculation was 155.

Study questionnaires

Questionnaires used in this study consisted of three
major types, namely, sociodemographic, 3-day food
records, and body image perception, and were
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administered using Contour Drawing Rating Scale
(CDRS). Data were collected from August to October
2020. Owing to the COVID-19 pandemic, online
platform using Google form was used for data
collection because face-to-face data collection was not
allowed. The sociodemographic data included full
name, age, gender, student matric number, email
address, telephone number, race, program or course
with the year of study, current height (cm), current
body weight (kg), and medical condition. Data for body
weight and height were self-reported by the participants.
BMI was calculated by using weight (kg) divided by
height (m?) and categorized using WHO classification as
follows:2° underweight (less than 18.5 kg/m?), normal
weight (between 18.5 and 24.9 kg/m?), overweight
(between 25.0 and 29.9 kg/m?), obese class | (between
30.0 and 34.9 kg/m?), obese class Il (between 35.0 and
39.9 kg/m?), and obese class Il (more than 40.0 kg/m?).

The 3-day food record, including two weekdays and one
weekend, is a self-report of food and beverage intake,
including dietary supplements consumed, and was
used to obtain dietary intake information. Instructions
on how to record their daily food intake and examples
of a food record form and household measurement
were given to the participants. They were required to
fill in the food record form, including information on
preparation method, portion size, and foods brand, for
3 days. Nutritionist Pro® software was used to analyze
the nutrient intake. The data were compared with the
recommended calorie and nutrient intake for men and
women aged 18-29 years from the Recommended
Nutrient Intakes for Malaysia (RNI 2017).%!

CDRS was used to determine the participants’ body
image perception.?? The validated version of this
guestionnaire was adapted from a study conducted
among high school adolescents in Pahang, Malaysia.?3
The validated CDR was used because it is the nearest
representative of body image construct of Malaysians.
Nine unique figures are available for both genders, and
each figure has a number to represent a different
degree of body size. Hence, the figures were scored
from 1 (the thinnest body size) to 9 (the biggest body
size). The participants were required to choose a figure
representing their current body size and a figure
representing their ideal body size. Body image
dissatisfaction score was calculated from the difference
score between the perception of current body size and
the ideal body size. Zero score was categorized as
satisfaction, and a negative or positive score indicated
body image dissatisfaction.

Statistical analysis

Data were analyzed using SPSS software version 25.
Data normality was assessed with Kolmogorov-Smirnov
test because the number of participants in this study
was more than 100. Descriptive analysis was applied to
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calculate the percentage, mean, and standard deviation
of the anthropometric data, body image perception
data, and nutrient intake data. Independent T-test and
Mann-Whitney U test were utilized to determine the
difference between genders. Kruskal-Wallis test was
used to determine the difference in BMI category and
body image dissatisfaction among the participants.
Pearson and Spearman’s Rho correlation test were
employed to determine the relationship between
dietary intake and body image dissatisfaction.
Significance level was set as p < 0.05.

RESULTS

As shown in Table 1, 155 undergraduate students aged
18 -29 years from National of University Malaysia (Kuala
Lumpur Campus) participated in this study. The majority
of the participants were female (80.0%), and only 20.0%
were male. The majority of the participants were Chinese
(72.9%), and the remaining were Malay (23.2%) and
Indian (2.5%). Most of the participants were from the
Faculty of Health Sciences (82.6%) consisting of 10
different programs, and the remaining were from the
Faculty of Pharmacy (12.2%) and Faculty of Dentistry
(5.2%). Most of the participants in the Faculty of Health
Science were from Nutrition Science (36.7%), and the
least number were from Environmental Health (1.6%).

Table 2 shows the anthropometric data of participants.
Significant differences in weight (kg), height (cm), and
BMI were observed between genders (p < 0.05). The
mean weight for male participants was 63.9 + 11.1 kg,
and that for female participants was 51.3 + 8.3 kg. The
mean height for male participants was 171.2 + 5.4 cm,
and that for female participants was 158.8 + 5.1 cm.
Most of the participants had a normal BMI (64.5%), and
the rest were underweight (26.5%), overweight (7.7%),
and obese (1.3%).

In this study, 80.6% of males and 87.9% of females were
dissatisfied with their current body image (Table 1). Most
of the male participants (41.9%) perceived themselves as
having a smaller size than their ideal body image. By
comparison, the majority of female participants (74.2%)
perceived themselves as larger than their ideal body
image. Significant differences in body image
dissatisfaction were observed among BMI categories
(underweight, normal, and overweight) in both genders
(p < 0.05) as shown in Table 3.

Table 4 shows the nutrient intake of participants
according to the RNI for Malaysia (RNI 2017). Significant
differences in mean energy, carbohydrate, protein, fat,
sodium, iron, niacin, vitamin B6, phosphorus, and zinc
intake were observed between genders (p < 0.05). All the
participants did not meet the required energy intake and
most of the micronutrients recommended by RNI (2017).
The male participants achieved 90.7% (2032 kcal) of
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calorie intake from RNI (2240 kcal), and the female
participants achieved a high percentage of 92.4% (1701
kcal) according to the recommendation (1840 kcal).
Furthermore, the males (163.1%) and females (143.2%)
had achieved the recommendation for protein intake.

TABLE 1. Sociodemographic characteristics of the
participants (N = 155)
Sociodemographic Male Female Total
characteristics (N=31) (N=124) (N =155)
N (%) N (%) N (%)
Ethnicity
Malay 7 (22.6) 29 (23.4) 36 (23.2)
Chinese 23(74.2) 90(72.6) 113(72.9)
Indian 0(0) 4(3.2) 4(2.6)
Others* 1(3.2) 1(0.8) 2(1.3)
Faculty
Health Sciences 24(77.4) 104(83.9) 128(82.6)
Pharmacy 6(19.4) 13(10.5) 19(12.2)
Dentistry 1(3.2) 7 (5.6) 8(5.2)
Faculty of Health Sciences
Nutrition Science 9(37.5) 38(36.5) 47 (36.7)
Dietetics 2(8.3) 10(9.6) 12(9.4)
Speech Science 1(4.2) 8(7.7) 9(7.0)
Biomedical 1(4.2) 4(3.8) 5(3.9)
Science
Optometry 1(4.2) 1(10.6) 12(9.4)
Audiology 0(0) 7(6.7) 7 (5.5)
Physiotherapy 3(12.5) 6(5.8) 9(7.0)
Occupational 3(12.5) 1(10.6) 14 (10.9)
Therapy
Environmental 1(4.2) 1(1.0) 2(1.6)
Health
Diagnostic 3(12.5) 8(7.7) 11(8.6)
Imaging &
Radiotherapy
Body Image Dissatisfaction
Perceived thinner 13(41.9) 17 (13.7) 30(19.4)
Satisfied 6(19.4) 15(12.1) 21(13.5)
Perceived larger 12 (38.7) 92(74.2) 104 (67.1)

*QOthers refer to Sabah and Sarawak

TABLE 2. Anthropometry data of the participants (mean +
SD)

Anthropometry Male Female
data (N =31) (N =124)
Age 22.1+£11 223+1.1 0.445
Weight (kg) 63.9+11.1 51.3+83 0.001"
Height (cm) 171.2+5.4 158.8+5.1 0.001"
Body Mass Index  21.8+3.2 20.3+3.1 0.008"

(kg/m?)

*significant at p < 0.05 using Mann-Whitney test
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TABLE 3. Body image dissatisfaction according to BMI category (mean + SD)

Sex Underweight Normal Overweight p
Male (N=4) (N=2) (N=4)

Body image dissatisfaction -23105 -0.2+1.1 -0.8+1.0 0.007*
Female (N=37) (N=78) (N=8)

Body image dissatisfaction -0.1+0.9 -1.5+0.9 -3.0+1.1 0.001*

*significant at p < 0.01 and p < 0.001 using Kruskal-Wallis test

TABLE 4. Nutrient intake of the participants according to Recommended Nutrient Intake (RNI 2017)

Male Female Total
Nutrient p
(N=31) RNI % RNI (N =124) RNI % RNI (N = 155)
Energy (kcal) @ 2032 + 346 2240 90.7 1701 £ 367 840 92.4 1767 + 386 0.001*
Carbohydrate (g) ® 223.6 £42.8 - - 196.7 + 53.1 - - 202.1 £52.2 0.001*
Protein (g) ° 101.1+£37.2 62 163.1 75.9+18.3 53 143.2 80.9+253 0.001*
Fat(g)® 81.2+19.5 - - 68.5+18.4 - - 71.0+19.3 0.002*
Sodium (mg) @ 3952.2 +1879.3 1500 263.5 3136.4 £ 1457.7 1500 209.1 3299.6 £ 1578.7 0.036*
Potassium (mg) b 1777.5 + 540.7 4700 37.8 1664.2 + 466.2 4700 354 1686.8 + 482.3 0.243
Vitamin C (mg)? 67.0+57.2 70 95.7 76.3+52.0 70  109.0 74.5 £ 53.0 0.114
Calcium (mg)? 567.7 +193.6 1000 56.8 536.7 + 200.8 1000 53.7 542.9 + 199.1 0.283
Iron (mg)® 19.5+6.1 14 139.3 16.8 £ 6.8 29 57.9 17.3+6.8 0.011*
Thiamine (mg)® 1.0+04 1.2 83.3 1.0£04 1.1 90.9 1.0£04 0.285
Riboflavin (mg)? 1.7+0.8 1.3 130.8 1.5+0.5 1.1 136.4 1.6+0.6 0.175
Niacin (mg) 2 19.3+7.0 16 120.6 15.9+5.3 14 1136 16.5+5.8 0.012*
Folate (ug)°® 168.0 £ 100.0 400 42.0 152.1 £ 73.7 400 38.0 155.3 £ 80.0 0.431
Vitamin A (pg) 2 177.6 + 134.6 600 29.6 202.6 + 209.6 600 33.8 197.6 £ 196.8 0.993
Vitamin D (pg)® 1.2+09 15 8.0 1.1+1.0 15 7.3 1.1+1.0 0.405
Vitamin E (mg)?® 4.0+0.9 10 40.0 3.9+2.1 7.5 52.0 39+2.1 0.527
Vitamin B6 (mg) @ 1.4+0.6 1.3 107.7 1.2+04 1.3 92.3 1.2+05 0.026*
Vitamin B12 (ug)? 3.8+3.0 4.0 95.0 3.1+45 4.0 77.5 3.2+4.2 0.071
Vitamin K (pg) 2 32.1+48.5 65 49.4 37.4+45.2 55 68.0 36.3+45.7 0.080
Phosphorus (mg)® 1284.7 + 415.6 700 183.5 1088.6 + 313.9 700 155.5 1127.8 +£344.3 0.004*
Magnesium (mg)? 166.7 £ 66.1 400 41.7 149.8 £ 55.0 310 48.3 153.2+57.6 0.184
Zinc (mg)® 7.5+3.9 6.6 113.6 6.0+2.5 47 127.7 6.3+2.9 0.023*
Copper (mg)? 0.8+0.4 0.9 88.9 0.8+0.3 0.9 88.9 0.8+0.3 0.498

*significant at p < 0.01 and p < 0.05 using Mann-Whitney? and Independent T-test®

TABLE 5. Correlation of body image dissatisfaction with
calorie and macronutrient intake

Body Image Dissatisfaction
(current body image perception -

Calorie and current body image perception)

Macronutrient

R value p
Energy (kcal) -0.164 0.042*
Carbohydrate (g) -0.148 0.067
Protein (g) -0.125 0.121
Fat (g) -0.111 0.168

*significant at p < 0.05 using Spearman’s Rho test

The average sodium intake for males (263.5%) and
females (209.1%) was higher than the recommended
amount. Meanwhile, the potassium intake of male
(37.8%) and female (35.4%) participants did not meet the
recommendation. The calcium intake of participants was
also inadequate but was more than 50%. Intake of most
micronutrients, including vitamin A, vitamin D, vitamin E,

Makara | Health Res.

vitamin K, vitamin B1, vitamin B12, folate, magnesium,
and copper, did not meet the recommendation for both
genders.

Table 5 shows the relationship of body image
dissatisfaction with calorie and macronutrient intake
among the participants. Body image dissatisfaction was
negatively correlated with calorie intake (r = -0.164, p <
0.05). The participants who perceived to have a large
body size (selection of the current body image picture
was larger than the ideal body image picture) had a low-
calorie intake. By contrast, the participants who
perceived a thin body size had a high-calorie intake.

DISCUSSION

This study was conducted to determine the relationship
between body image perception and food intake among
university students in Universiti Kebangsaan Malaysia
Kuala Lumpur. The majority of participants were classified
with a normal BMI, and the remaining were underweight,
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overweight, and obese. A similar research conducted
among university students in Malaysia showed that most
of the participants had a normal BMI (68.5%) and the
remaining were underweight (18.2%) and overweight
(13.6%).2* Another work from Southeast Asian Countries
reported a higher percentage of overweight and obesity
among males (36.5%) compared with females (17.7%).2°
Furthermore, the percentage of underweight was high
among female participants because women prefer a thin
body size and thus practice low-calorie intake compared
with men who want to gain weight and have a large body
size.?8 In the current study, body weight and height were
self-reported due to the constraints of conducting face-
to-face data collection. A recent report suggested that
self-reported weight and height have a reasonable
accuracy and can be used as a valid measure to compute
the BMI of a population.?’

The percentage of body image dissatisfaction in this
study was extremely high for both genders. Most of the
male participants perceived themselves as having a small
body size, and the female participants perceived having a
larger body size than their ideal body image. The female
participants also reported a higher body image
dissatisfaction than the males.?#2° Women are focused
on the desire to be thin, and men are likely to consider a
large and muscular body as an ideal body shape.3® A
similar study conducted in one of the universities in
Malaysia reported that 76.5% of the male participants
and 76.9% of the female participants were dissatisfied
with their current body size.3' The current results
corroborated with previous findings, which stated that
body image dissatisfaction significantly differed with the
BMI category among university students.3? The
participants who were overweight reported the most
dissatisfied feelings with their current body image.

This work found that the mean energy, carbohydrate,
protein, and fat intake was high among male
participants. Another local study conducted among
university students reported that the energy and
macronutrient intake among male participants was
higher than that among their female counterpart.?® A
research conducted among Nigerian students who
studied in Malaysia showed that the energy intake of all
the participants did not reach the recommended amount
because most students skip breakfast due to lack of
appetite and time constraints.3

Vitamin C intake was higher among the female
participants than among the male participants because
women prefer healthy eating by consuming fruits and
vegetables for their skin's health and slimming
purposes.® A study exploring the importance of taste on
dietary choice among university students recorded that
82.0% of the participants prioritized taste and consumed
high-sodium foods, such as fast food and snacks, and
practiced adding salt during food preparation.®® This
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behavior can lead to excessive sodium and low
potassium intake, which may increase blood pressure
and hypertension risk.3” The current study also showed a
similar pattern: the sodium intake for both genders was
200% higher than the recommended amount. Calcium
intake by the participants in the current study did not
meet the required amount. The inadequate calcium
intake can partly be explained by the consumption of
milk and dairy products in small quantities throughout
the day.®®

Compared with that among females, the higher intake of
meat, poultry, fish, and eggs among males contributed to
their adequate iron intake. As a result, women are at a
high risk for anemia due to inadequate iron intake for
the body.3 This study found that the vitamin A, vitamin
D, vitamin E, vitamin K, vitamin B1 (thiamine), vitamin
B12, folate, magnesium, and copper intake of all
participants did not meet the RNI recommendations.
Low consumption of vegetables, fruits, legumes, and
dairy products among students leads to insufficient
vitamins and minerals in their diet.*°

This study found a significant negative correlation
between body image dissatisfaction and calorie intake.
The participants who perceived themselves as having a
large body size consumed low-calorie foods, and the
participants who perceived having a smaller body size
than their ideal body size consumed high-calorie foods. A
previous work found that female university students who
perceived themselves as having a large body size are
likely to reduce their regular food intake, contributing to
malnutrition and health problems.*' High body image
dissatisfaction levels were positively associated with
calorie and macronutrient restriction for weight loss and
the formation of an ideal body image among early
adults.*? Having a positive body image is necessary for
students because it plays a vital role in their quality of
life.®

CONCLUSIONS

There was a significant difference between body image
dissatisfaction and BMI categories (underweight, normal
and overweight) for both gender. Calorie and most
micronutrients  intake did not achieve the
recommendations of RNI (2017) for both gender. Next,
there was a significant negative correlation between
body image dissatisfaction and calorie intake.
Participants who perceived larger body size consumed
lower calories, while participants who perceived smaller
body size consumed higher calories. This study provides
insight about body image dissatisfaction among
undergraduate students from health related field. This
study is limited by the imbalance number of subjects
involved, whereby majority of the subjects are Chinese
and female students. Furthermore, the sample is not
representative in term of number of participants from
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each faculty involved due to the time limitation for data
collection. Participants with nutrition background could
have some basic about the subject studied in this
research, thus could contribute to sampling bias. The use
of the Contour Drawing Rating Scale (CDRS) is not
suitable for individual who are muscular because the
pictures shown in the questionnaire do not clearly
characterize the muscular image. Nutrition education
programs to educate the correct information on nutrition
and health in relation to body image are needed to
ensure healthy and balanced eating practices among
university students. Furthermore, intervention program
to instil positive body image can be implemented to
improve students’ self-esteem.
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Abstract

Background: Patients’ experience reflects the quality of healthcare services from the end user’s perspective and therefore is an
essential indicator of healthcare quality. This study aimed to measure patient experience of inpatient care and services received
at a teaching hospital.

Methods: A total of 321 patients were enrolled in this quantitative, cross-sectional study during their discharge. Data were
collected from May to September 2018 through a validated self-administered questionnaire adapted from the Hospital Consumer
Assessment of Healthcare Providers and Systems survey. Analysis of patient experience and overall hospital quality rating was
conducted using SPSS version 25.

Results: The majority of the patients (91%) reported a positive experience of inpatient care and perceived a high quality of
service provided by the hospital. Further analysis revealed that the patients’ experiences varied significantly with their age,
ethnicity, religion, employment status, type of ward, and perceived health status (all p < 0.05). Meanwhile, the level of patient
experience was significantly correlated with the overall rating of the hospital (r = 0.804, p < 0.001).

Conclusions: The findings served as benchmark data for hospital management to address issues related to hospital services.
Future studies should be extended to patients from multidisciplinary wards and outpatient units to provide a significant
reflection of hospital service quality.

Keywords: care received, inpatient care, nursing care, patient

INTRODUCTION satisfaction level, or experience with the healthcare

services.”
The current demand for a high quality healthcare system

is on the rise due to enhanced health awareness,
establishment of reliable healthcare management, and
advancements in biotechnology.” In line with the
increasing trend in healthcare demand, the healthcare
system should continuously improve the quality, safety,
and efficiency of healthcare.? To effectively address
ongoing demands, we must access patients’ perspectives

In Malaysia, patient feedback is rated according to the
patient’s satisfaction level toward a healthcare service.
This assessment has been included in the national policy
of the Ministry of Health as one of the main components
for quality improvement in healthcare.® Therefore, a
national patient satisfaction survey was launched in 2011
using a standardized instrument based on the service

on current healthcare quality to identify their needs and
expectations.?

Several studies have considered patient feedback as one
of the crucial tools in monitoring and assessing the
quality of health systems.*> Patient feedback enables
healthcare providers to improve the quality of their
services and the efficiency of their operations. It can also
help them identify areas for improvement and develop
effective strategies to improve the care they provide.®
Patient feedback on the healthcare system can be
evaluated in various forms, including their perception,
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quality concept to achieve the policy's objective.’
However, the national survey was applied only to
government-funded  hospitals; numerous private
hospitals and teaching hospitals (under the Ministry of
Education) also deliver healthcare services to the public.
Private and teaching hospitals conduct their patient
satisfaction surveys specific to their setting, making it
difficult to compare their quality of service with that of
other healthcare organizations.” In addition, the
measurement of quality of care using patient satisfaction
has often been criticized for its methodological
weaknesses and theoretical challenges.'®'" A previous
research has suggested that patient satisfaction
evaluation has a limited consensus across multiple
dimensions, with discrepancies between patients’ overall
satisfaction ratings and feedback on certain attributes of
their experience.’? Therefore, the lack of validity of
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patient satisfaction has inhibited the acceptance of
quality improvement in the healthcare system.

A comprehensive review of Patient-Reported Experience
Measures highlighted patient experience as an interesting
topic and strongly recommended the shift from assessing
patient satisfaction to patient experience.”® The study
revealed that compared with patient satisfaction, patient
experience is highly associated with more objective
patient perceptions about receiving care and can provide
practical data for quality improvement initiatives.'
Although Malaysia has yet to develop metrics for patient
experience with the healthcare system, a survey named
Hospital Consumer Assessment of Healthcare Providers
and Systems (HCAHPS) has already been established.
HCAHPS was developed by the Centers for Medicare and
Medicaid Services (CMS) to assess patient experience
level in the United States™ and has since been widely
used.”™'® In addition, the European Commission chose
HCAHPS due to its potential to provide a comprehensive
view of patient experience across various healthcare
systems. The RN4CAST project analyzed survey results
from 12 European countries (England, Belgium, Germany,
Finland, Ireland, Greece, Norway, Netherlands, Sweden,
Poland, Spain, and Switzerland) to compare the quality of
healthcare services across Europe.' This finding
supported that HCAHPS has high validity and reliability to
serve as a standardized instrument for patient experience
assessment.'

To date, only one study in Malaysia used HCAHPS but
only to report it psychometric analysis in Malay
language.’ Literature review revealed the lack of data on
patient experience of receiving healthcare in Malaysian
context, reflecting the need and potential contribution of
the present study to improve healthcare. Therefore, the
current work aimed to assess patient experience of
inpatient care and services at a teaching hospital, its
association with sociodemographic variables, and the
relationship between patient experience and overall
hospital quality rating using the validated HCAHPS
questionnaire.

METHODS

Data collection

This quantitative, cross-sectional study was conducted
at a large multidisciplinary teaching hospital within a
limited time frame and human and financial resources.
The hospital is strategically located in the heart of Kuala
Lumpur, the capital of Malaysia. As the largest and
oldest teaching hospital in Malaysia, it has
approximately 1,439 beds in operation and an annual
bed occupancy rate of 72.32% with a variety of medical
specialties. A sample size of 288 patients was
determined using an Epi Info 7 sample size calculator
and assuming a 95% confidence interval with a 5%.
marginal error. With the adjustment for the turnover
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rate, 321 inpatients who met the inclusion criteria (aged
18 and above, awake and conscious, able to read and
write English or Malay, and hospitalized for at least two
days) were invited to participate in this study through
convenience sampling.

Data were collected wusing a self-administered
guestionnaire between May and September 2018 on 10
randomly selected wards of the teaching hospital.
Patients who met the inclusion criteria were approached
while awaiting discharge completion, which involves
physicians writing a case summary, arranging follow-up
care and medication, issuing bills, and arranging for
families to take the patient home. At the teaching
hospital, this process would take (on average) 2-3
hours once a patient is deemed fit for discharge by the
attending physician.

The front page of the questionnaire contained a brief
explanation of the purpose of the study, estimated time
to complete the questionnaire (approximately 15-20
minutes), implication and benefits of the study,
patient's rights to participate or withdraw from the
study, privacy and confidentiality, and researcher
contact information. Patients who consented to
participate in the study were required to complete the
consent form and the questionnaire. Data were
reported following the Statement on Strengthening the
Reporting of Observational Studies in Epidemiology.

Instrument

The questionnaire originally consists of CMS-approved
adaptations of HCAHPS scales. Sentence structures and
items were slightly modified to meet the needs of this
study, and all screening questions from the original
HCAHPS were eliminated following the consensus of
the expert panel. The elimination of the screeners does
not affect the validity of the survey because it does not
need to provide information about patient
perception.’® Since the survey was developed in the
public domain, it is not subject to copyright laws in the
United States.' Thus, the final questionnaire consists of
32 items assessing the following components of the
hospital experience: sociodemographic characteristics
(11 items), communication with nurses (4 items),
communication with physicians (3 items), responsiveness
of hospital staff (5 items), the hospital environment (3
items), and discharge information (5 items). The
questionnaire also contains a final question on the
patients’ perception of the hospital's overall rating.

The final version of the questionnaire uses multiple
response scales: a four-point Likert scale for patient
experience (1 = Strongly disagree, 2 = Disagree, 3 =
Agree, and 4 = Strongly agree) and a global rating scale
for overall hospital quality rating (0 = Worst to 10 =
Best). The questionnaire was translated from English
into Malay by bilingual linguists in accordance with the
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recommended guidelines for translation and cross-
cultural adaptation.” Several experts from the
Department of Quality and Clinical Management, the
Director of Nursing, and senior nursing lecturers were
invited to validate the questionnaire, and the content
validity index of the questionnaire was determined to
be within an acceptable range (above 0.83).2° A pilot
study with 32 inpatients demonstrated the reliability of
the questionnaire and indicated excellent internal
consistency between the total scale and its subscales
(Cronbach’s alpha ranges from 0.88 to 0.98).”

Ethical consideration

Ethical approval for this study was obtained from the
Medical Research Ethics Committee, University Malaya
Medical Center, Malaysia (MRECID.NO: 201813-13) and
granted by the nursing director before data collection.
This study complied with the provisions of the
Declaration of Helsinki and the Caldicott Principle, that
is, all the participants gave their informed consent to
the study and their anonymity was preserved.

Data analysis

Statistical Package for the Social Sciences (SPSS) version
25.0 was used for data analysis. Total patient
experience scores of inpatient care and services
received at a teaching hospital and overall hospital
quality rating were found to be normally distributed as
assessed by central tendency, skewness, and kurtosis
values. The descriptive data were presented as
frequency, percentage, mean and standard deviation.
Independent t-test, ANOVA, and post hoc test were
used to determine associations between variables.
Pearson’s correlation coefficient test was applied to
assess the relationship between patient experience and
the hospital's overall rating.

The total score for patient experience ranged 25-80
points and categorized as (a) positive experience (score
of 51 and above) and (b) negative experience (score of
50 and below) depending on the cutoff points derived
from the CMS.' For each item, a dichotomized scale
was generated by collapsing responses from the
original scale for 1 (strongly disagree) and 2 (disagree)
into one category and those for 3 (agree) and 4
(strongly agree) into another category, yielding a scale
of 1 = disagree and 2 = agree. For coherent analysis and
comprehensible data presentation, this dichotomized
scale was used to identify the total percentage of
patients with agreeing or disagreeing responses.

The overall rating of patient-perceived hospital quality
was assessed using a global rating scale from 0 (Worst)
to 10 (Best). Responses ranged from 2 to 10 and were
presented in three categories: high quality (score of 9
and above), medium quality (score of 7 to 8), and low
quality (score below 7) based on the proposed cutoff
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points by the CMS." p < 0.05 with a 95% confidence
interval was deemed statistically significant.

RESULTS

The distributed questionnaires were returned with a
complete response (response rate 100%). Table 1
summarizes the sociodemographic characteristics of

the patients. The male patients slightly outnumbered

TABLE 1. Demographic characteristics of patients (N = 321)

_— Frequency Percentage
Characteristics (N) (%)

Age (in years)

20-39 109 34.0

40-59 128 39.9

> 60 84 26.1
Gender

Male 175 54.5

Female 146 45.5
Ethnicity

Malay 118 36.8

Chinese 112 34.9

Indian 75 23.4

Others 16 5.0
Religion

Islam 125 38.9

Buddhism 112 34.9

Hinduism 59 18.4

Christian 20 6.2

Others 5 1.6
Marital status

Single 62 19.3

Married 219 67.3

Divorced/Widowed 43 13.4
Employment status

Professional 35 10.9

Support service 98 30.5

Business 66 20.5

Unemployed/Retired 100 31.2

Student 22 6.9
Previous hospital admission

No 185 56.7

Yes 139 43.3
Length of hospital stay (in days)

2-5 154 48.0

6-10 116 36.1

>11 51 15.9
Ward

General surgical 153 47.7

Orthopedics 80 24.9

Specialized surgical 88 27.4
Need for self-care assistance

No 143 44.5

Yes 178 55.5
Perceived health status
during hospitalization

Excellent 46 14.3

Fair 244 76.0

Poor 31 9.7

August 2022 | Vol. 26 | No. 2



99 Wan Nawawi, et al.

the female patients, accounting for 54.5% versus 45.5%,
respectively. Patients from the 40-59 age group
accounted for the highest percentage at 39.9%, and
Malays and Muslims accounted for 36.8% and 38.9%,
respectively.

More than half of the patients were married (67.3%),
31.2% were unemployed/retired, and only a small
portion were students (6.9%). Almost half of the
patients were admitted to the general surgical ward
(47.7%) and stayed for an average of 2-5 days (48%),
and 43.3% had been previously hospitalized. During
their current hospitalization, 55.5% of the patients
required assistance with activities of daily living due to
physical constraints; however, 76% of the patients
perceived their health status as fair.

In general, most patients (91%) had a positive experience
of inpatient care at the teaching hospital with a mean
total score of 67.80 (SD = 12.40, range 25-80). Table 2
reveals that the majority of the patients (92.5%) gave a
high overall rating for the hospital quality with a mean
score of 9.17 (SD = 1.38, range 2-10).

Table 4 summarizes the association of patients’
sociodemographic data with their experience. Statistically
significant differences were observed in patient
experience by age, ethnicity, religion, employment
status, admitted ward type, and perceived health status
during hospitalization (all p < 0.05). Post hoc analysis
revealed that patients who were aged 60 years and
above (p = 0.001), Malays (p = 0.013), Muslims (p =
0.020), unemployed/ retired (p = 0.003), admitted in the
general surgical ward (p = 0.003), and perceived their
health status as fair (p = 0.024) had many positive
experiences with the inpatient care and services of the
teaching hospital.

Further analysis was performed to assess the association
between the patient’s experiences of receiving inpatient
care and services and their overall hospital quality
ratings using Pearson's product-moment correlation
test. A statistically significant strong positive correlation
was noted between the two variables, r = 0.804 (p =
0.001) suggesting that patients who had many positive
experiences of inpatient care gave a high score of
overall hospital quality rating.

On the basis of the item analysis of patient experiences
(Table 3), no major difference in the individual mean
was observed across all subdomains as evidenced by a
small mean difference of 3.23-3.54 points. The highest
patient experience score was associated with physician
care (3.54 + 0.38), and the lowest score was associated
with the hospital environment (3.26 + 1.08) among all
subdomains.

TABLE 2. Level of patient experience with inpatient care and
overall hospital quality rating (N = 321)

Range of Frequency Percentage Mean

Variables <core N) (%) (SD)
Patient experience (?Zzg)
Positive >50 292 91
Negative <50 29 9
Overall rating of hospital quality 9.17
(1.38)
High 9-10 240 74.8
Medium 7-8 57 17.8
Low 0-6 24 7.5

TABLE 3. Item analysis on patient experience of inpatient care and services received at the teaching hospital (N = 321)

Iltems Di;a(%/z;ee /;‘\\Ig(r;? Mean SD

Care from nurses 3.36 1.13
1. The nurses always treat me with courtesy and respect. 30(9.3) 291 (90.7) 3.39 0.66
2. The nurses always listen carefully to my concern. 28 (8.7) 293 (91.3) 3.40 0.65
3. The nurses always explain things in a way | could understand. 28 (8.7) 293 (91.3) 3.41 0.66
4. After | pressed the call button, | always get the help as soon as | wanted it. 65 (20.2) 256 (79.8) 3.24 0.86
Care from doctors 3.54 0.38

1. The doctors always treat me with courtesy and respect.

2. The doctors always listen carefully to my concern.

3. The doctors always explain things in a way | could understand.

Hospital environment

1. My bed cubicle / room and bathroom were always kept clean at almost all

time.

2. The area around my bed cubicle / room was quiet and calm at night.

5(1.6) 316 (98.4) 3.54 0.54
5(1.6) 316 (98.4) 3.54 0.54
6(1.9) 315(98.1) 3.53 0.55

3.26 1.08

51 (15.9) 270 (84.1) 3.28 0.80

56 (17.4) 265 (82.6) 3.26 0.80
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TABLE 3. Continue
Disagree Agree
Iltems N (%) N (%) Mean  SD
3. The temperature of the ward environment was comfortable for me. 63(19.6) 258 (80.4) 3.23 0.83
Continuity of care 335 1.57
1. | always get the help in getting to the bathroom/using a bedpan/changing 46 (14.3) 275 (85.7) 3.32 0.75
diaper as soon as | wanted.
2. The hospital staffs always ask/assess the pain that | had. 32(10.0) 289 (90.0) 3.40 0.67
3. The hospital staffs assessed / discussed with me about my pain and how to 43 (13.4) 278 (86.6) 336 0.72
manage it.
4. The hospital staffs always advised me on purpose of my new medication 39(12.1) 282 (87.9) 3.36 0.70
before served it.
5. The hospital staffs always explained the possible side effects of my medication 46 (14.3) 275 (85.7) 3.33 0.73
in a way | could understand.
Discharge information 3.44 1.08
1. The doctors, nurses, or other hospital staff discussed with me about any help 18 (5.6) 303 (94.4) 3.44  0.61
needed at home.
2. The hospital staff gave health education verbally/writing/pamphlet on health 17 (5.3) 304 (94.7) 345 0.61
management at home.
3. The hospital staff took into account my preferences in deciding my health care 18 (5.6) 303 (94.4) 343 0.61
needs at home.
4. The hospital staff ensured that | had a good understanding of my responsibility 18 (5.6) 303 (94.4) 3.44  0.61
in managing my health.
5. The hospital staff ensured that | had clearly understood the purpose and the 18 (5.6) 303 (94.4) 3.44  0.61

importance of taking each of my medications.

Note: The dichotomized scale was developed by collapsing responses from the original scale for 1 (strongly disagree) and 2 (disagree) into
one category and those for 3 (agree) and 4 (strongly agree) into another category named as 1 = disagree and 2 = agree, res pectively.

TABLE 4. Patient experience of inpatient care and services received at the teaching hospital according to demographic

characteristics (N = 321)

Characteristics N Mean SD p
Age (in years)
20-39 109 66.92 11.89 0.001*
40-59 128 65.23 12.52
>60 84 72.85 11.47
Gender
Male 175 69.76 11.77 0.343
Female 146 65.45 12.76
Ethnicity
Malay 118 70.55 11.81 0.013*
Chinese 112 65.71 11.44
Indian 75 66.08 13.57
Others 16 70.19 14.21
Religion
Islam 125 71.02 11.65 0.020*
Buddhism 112 65.71 11.44
Hinduism 59 66.02 14.19
Christian 20 65.85 11.25
Others 5 62.80 19.82
Marital status
Single 62 67.00 11.01 0.230
Married 216 68.03 12.67
Divorced/Widowed 43 67.77 13.14
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TABLE 4. Continue

Characteristics N Mean SD p
Employment status
Professional 35 68.80 13.34 0.003*
Support service 98 65.39 11.99
Business 66 64.73 12.58
Unemployed/Retired 100 7118 11.85
Student 22 70.77 10.77
Past admission
No 182 65.20 12.63 0.129
Yes 139 71.20 11.25
Length of stay (in days)
2-5 154 67.16 12.14 0.165
6-10 116 66.97 12.92
211 51 71.59 11.45
Ward
General surgical 153 67.89 11.88 0.003*
Orthopedics 80 71.41 10.98
Specialized surgical 88 66.14 12.37
Need of self-care assistance
No 143 66.11 11.82 0.102
Yes 178 69.15 12.71
Perceived health status during
hospitalization
Excellent 46 68.65 13.77 0.024*
Fair 244 72.90 10.91
Poor 31 66.99 12.19
*p < 0.05

DISCUSSION

Patient experience assessment is one of the validated
tools to assess the quality of healthcare services. This
study aimed to assess patient experience of inpatient
care and services provided by a major teaching hospital
and was the first to use HCAHPS in Malaysia. Consistent
with previous studies,?"?? the current results showed
that patients generally had positive experiences of
inpatient care and services provided at the Malaysian
teaching hospital. The patients also reported the good
quality of inpatient care delivered as reflected by the
high overall hospital quality rating. Furthermore, a
significant strong positive correlation was observed
between the total patient experience scores of inpatient
care and services received at a teaching hospital and
the overall hospital quality rating, indicating that
patients who had many positive experiences during
hospitalization are likely to give a high overall hospital
quality rating.2"22

This study also showed that patients’ experiences of
inpatient care and services provided in a teaching hospital
differed significantly by several sociodemographic factors
such as age, ethnicity, religion, employment status, type
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of ward, and perceived health status during their
hospital stay. These results supported those perceptions
and experiences being influenced by various personal
factors.?>30 In terms of patient age, a previous study
similarly found that older patients are more likely to
report positive experiences with healthcare services
than younger patients?3. Moreover, older patients in
Asian culture tend to be treated more gently than
younger patients.?® Aging also affects the acceptance of
the disease or treatment, with acceptance likely to be
higher in older patients than in younger patients.?*

Mixed results were found across gender, with women
rating their care experience higher than men.? In
another study, women scored significantly lower than
men because the former have higher expectations for
the quality of the care they receive compared with the
latter.?® Some analyses revealed that gender is not
related to patients’ perceptions of quality of care.?”
Although female patients had slightly less positive
experiences than male patients in the present study,
the results were not statistically significant. Therefore,
gender is unlikely to have an impact on the experience
of receiving inpatient care and services. Additional
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studies are warranted to explore this finding in
Malaysian context.

The profile of the patients in this study is extremely
diverse because Malaysia has a complex multiracial
population predominantly defined by three major
ethnic groups: Malay, Chinese, and Indian. This study
reported that Malays had more positive experiences
than other ethnic groups. A previous study explained
that patients from minority ethnic communities are
highly likely to report negative experience with the care
and services they received.?® It also documented that
racial minorities receive inadequate healthcare quality
and are viewed as less desirable users of healthcare
compared with majority groups.?®

This study found that patients with a long hospital stay
had better experience scores than those with a short
stay, although no statistically significant difference was
found. Length of stay reflects the severity of the
patient's condition; those who have been hospitalized
for the longest periods are the most satisfied and
declare to have had a positive experience.?> However,
limited studies have been conducted on the association
between length of stay and patient experience for a
specific diagnosis or treatment. By contrast, another
study found that patients with a long stay had low
patient experience scores, which may reflect the
complexity of their condition being treated over time.?®

Patients’ perceived health status during hospitalization
is also significant in influencing patient experience ratings.
An increase in the number of dependent patients leads
to an increase in the attention required from hospital
staff, but not all of the patients’ demands can be met. A
previous study showed that patients who perceived
poor health are likely to report less satisfaction and
negative experience of healthcare services because they
associate their poor health with the care they received.®

The results of this study suggested that additional
organizational efforts are warranted to provide patients
with a positive experience of inpatient care and services
provided in a teaching hospital, particularly in relation
to the hospital environment subdomain. Otherwise, the
excellent values should be retained in other subdomains.
Finally, the outcome of this study allows the comparison
of healthcare quality through patient experience,
particularly in countries that have used HCAHPS as a
standardized tool for quality improvement initiatives in
healthcare systems.

This study has several limitations due to its cross-
sectional nature. First, the analysis was limited to a single
teaching hospital; hence, the data presented may not
fully represent all healthcare services in Malaysia or
other global regions. Future research should consider
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including multiple institutions ranging from primary to
tertiary hospitals to obtain accurate generalizations and
to understand potential regional differences. Second, the
convenience sampling method posed a limitation to this
study and may lead to bias in responses. Therefore,
future research should consider longitudinal observational
studies to obtain in-depth information about patients,
such as the social and psychological factors that
influence their perspectives on inpatient care and
hospital services.

CONCLUSIONS

This work is the first study in Malaysia to assess patient
experience of inpatient care and services at a teaching
hospital using HCAHPS and provides essential
information about patient perspectives on inpatient care
and services received during hospital stay. Results
revealed that patients who had positive experiences are
most likely to rate the teaching hospital as high quality.
This finding reflected the importance of maintaining the
positive experience among patients toward the inpatient
care and services. The results also indicated an urgent
need for the healthcare facilities to provide a conducive
healthcare environment to improve the HCAHPS score
among patients receiving inpatient care. Nonetheless,
these findings will serve as a first step in understanding
patients’ perspectives on healthcare to guide strategies,
such as identifying the areas of improvement in the key
HCAHPS components and execute an effective plan to
promote a high quality inpatient care culture in Malaysia.
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Abstract

Background: The assessment of training needs can help establish the current performance or knowledge levels related to
certain essential nursing activities. The purpose of this study is to determine the training needs of the staff nurses of the
government hospitals in Ha'il Region, Saudi Arabia.

Methods: This study employed a cross-sectional-correlational approach with 230 staff nurses of the government hospitals in the
City of Ha'il. Random sampling was used to ensure the representativeness of the sample.

Results: The nurses perceived training activities as very important (6.22 + 1.09) in their work but performed the necessary
activities only moderately (5.21 £ 1.44). Position was strongly positively correlated with management (r = 0.796; p < 0.003). In
terms of current performance, age had a strong positive correlation with administration (r = 0.659; p < 0.001) and management (r
=0.675; p <0.001). The participants suggested quality management system (96%) as the area that is most in need of training.
Conclusions: Findings on the importance of training needs suggest that positions were strongly positively correlated with
management. With regard to the perceived current performance, age had a strong positive correlation with administration and
management. The participants suggested quality management system as the area that is most in need of training.

Keywords: healthcare providers, hospitals, needs assessment, professional, Saudi Arabia

INTRODUCTION between existing and future requirements.*> Predictably,
TNA has been reported to have a considerable effect on
Training needs analysis (TNA) is critical for determining employee efficiency.® Hamilton asserted that the
the educational needs of healthcare personnel and for implementation of a TNA exercise could aid in the
ensuring that service needs are addressed adequately.' construction of a tailored information skills training
It helps define which professional skill gaps must be program.” Such an approach would allow for the
addressed and what the characteristics of prospective identification and remediation of knowledge, skills, and
trainees should be. However, as has been true in the other performance requirements. Significant progress
past, training is frequently developed and implemented toward an organization’s stated objectives requires
without performing a TNA,; this situation is attributable to understanding what works well and what needs to be
either the lack of time and resources or the failure to use changed. To this end, TNA is essential for determining
research evidence to inform practices. Although the gaps between what is currently in place and what is
healthcare institutions often fail to conduct the considered necessary for effective training. The results of
comprehensive and effective assessment of training a needs assessment can assist in identifying the areas
needs,> TNA is important because it can help an and individuals that require training.?
organization achieve its goals. Consequently, training is
widely recognized as a tool for the development of A well-structured TNA can assist organizations and
healthcare personnel because it is beneficial only when it sectors to avoid wasting resources on unproductive
is tailored to the needs of the intended recipients.3 Given training and focus on must be done to accomplish their
that service delivery is continually evolving, healthcare goals.® In modern-day work environments, employees
providers must keep their abilities updated. must be able to accomplish complicated jobs efficiently,
cost-effectively, and safely. Personnel who do not meet
Several scholars concur that TNA is a systematic process specified standards or perform at the expected level
that entails setting corporate goals, acquiring and must be trained adequately. The gap between the actual
analyzing competency data, and assessing the gaps and the expected job performances suggests that

training is required. Consequently, the prime purpose of
a TNA is to determine the gap between the required and
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specifically developed educational strategies.”” Indeed,
comprehensive TNAs are generally disregarded when
establishing professional training for nurses.>'? In
previous studies, the necessity for ongoing professional
development was ranked as more important than
research and auditing. The evidence shows that the
majority of responders needed instruction in management,
communication, clinical skills, and research methodology.'3

A solid foundation of education and continuing
professional growth is imperative to enable a range
of/and great duties for nurses.'? Healthcare professionals
should have a foundation built on the best available
knowledge, the use of effective educational tools, and
planned action theories to comprehend and effect
change in practice contexts.'

The current study is of paramount importance because
an assessment of training needs can help establish
current performance or knowledge levels in relation to
specified activities and the optimal required performance
and knowledge levels. Prior to selecting the optimal
solution and reporting findings to management, a TNA
organizer must understand the problem thoroughly and
examine all alternatives, not merely the training. While
training needs assessments were previously conducted
for the nurses in the hospitals of the Ha'il Region, they
directed more attention toward helping the nurses map
out their potential career paths than to other aspects.
With these considerations, this current study aimed to
determine the training needs of the staff nurses, which
are to be used as the basis for the future directions of
the educational developers of the government hospitals
in Ha'il Region, Saudi Arabia.

METHODS

This study employed a cross-sectional design to determine
the training needs of the staff nurses of the government
hospitals in Ha'il Region, Saudi Arabia.

The study was conducted in four government hospitals in
Ha'il Region: Ha'il General Hospital, King Khalid Hospital,
King Salman Specialist Hospital, and the Convalescent
Hospital. The sample for this study comprised the staff
nurses who had been working with the aforementioned
hospitals. The inclusion criteria for the study were as
follows: (a) nurses who had been with the hospital for at
least 3 months to ensure that they already know their
needs and (b) nurses who sent their contact information
(e.g., email and WhatsApp) as a means to send them
Google Forms. The researchers employed a simple random
sampling strategy with the use of a lottery through a
computer program to ensure the representativeness of
the samples. The RAOSOFT online calculator
(http://www.raosoft.com/samplesize.html) was used for
this purpose: 230 nurses, out of 556 eligible potential
participants, were invited to participate in the study. The
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power of the test was set at 95% with a 5% margin of
error.

A questionnaire was distributed to the participants by
using Google Forms. The respondents were instructed to
read the informed consent before proceeding to answer
the questions. The participants were given at least 15
min during their break or leisure time to complete the
questionnaire. They were assured that all information
gathered would be treated with the highest confidentiality.
Data were collected between January and March 2022.

This study adopted the Hennessy Hicks Training Needs
Analysis Questionnaire, which has been assessed
psychometrically for validity and reliability. It has been
accepted by the World Health Organization as a tool for
evaluating training.' Each item in the basic questionnaire
was assessed on a seven-point scale in two ways: How
important the task was to the respondent’s job (Rating A)
and how well the task was being completed or
performed (Rating B). The areas or individuals requiring
training the most could be feasibly identified when the
importance and performance scores were compared. A
high score discrepancy was indicative of the great need
for training.

The 30 tasks in the basic questionnaire were divided into
five categories: research/audit (items 3, 6, 7, 9, 15, 21, 25,
and 26), communication/teamwork (items 1, 5, 8, 13, 14,
and 27), clinical tasks (items 10, 12, 17, 18, 22, and 24),
administration (items 2, 20, and 29), and management/
supervisory (items 4, 11, 16, 19, 23, and 30). This division
facilitated the comparison of the training requirements
for each category.™

The questionnaire was subjected to content validity
analysis to ensure relevant and purposeful measurement.
The adapted and modified questionnaire was pre-tested
in the City of Ha'il. The Cronbach’s a coefficient of the
questionnaire was computed to measure internal
consistency and reliability and was 0.91.

The Statistical Package for Social Sciences Version 26 was
used to analyze the data. Descriptive statistics (i.e.,
frequency, percentage, and weighted mean) were used
to determine the characteristics of the participants.
Pearson’s r correlation was used to determine the
association between the demographic characteristics
and the importance of/and the current state of the
completion of the training.

This study commenced with the approval of the Ministry
of Health-Ha'il Region with the IRB log number 2022-3.
Permission was obtained from the hospital directors of
each participating institution. The Institutional Review
Board of the University of Ha'il granted ethical approval
to this research.
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RESULTS

The demographic characteristics of the participants are
presented in Table 1. The majority of the participants
were married (65.7%) and most were in the age range of
31-35 years old (50%). At least 43.6% had sufficient
experience with 6-10 years of experience and held a
staff nurse position (59.6%).

The level of importance and current performance and
the mean differences of the subcategories of the activities
are summarized in Table 2. The nurses were noted to
perceive activities as very important (6.22 + 1.09) in their
work but performed the necessary activities moderately
well (5.21 + 1.44). Notably, research/audit had the highest
mean difference (1.96), followed by management task
(1.89).

The correlations between the demographic characteristics
and the importance of the activities are presented in
Table 3. Civil status was weakly positively correlated with
research/audit (r = 0.249; p < 0.23), communication/
teamwork (r = 0.326; p < 0.000), clinical task (r = 0.241; p
< 0.001), administration (r = 0.293; p < 0.001), and
management task (r = 0.205; p < 0.003). Age was weakly
correlated with research/audit (r = 0.217; p < 0.001),
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communication/teamwork (r = 0.357; p < 0.001), clinical
task (r = 0.351; p < 0.001), administration (r = 0.309; p <
0.001), and management task (r = 0.305; p < 0.001).

TABLE 1. Demographic characteristics of the participants
(N =230)

Demographics Frequency  Percentage
Civil status
Single 79 343
Married 151 65.7
Age
20-25years old 22 9.6
26-30 years old 39 17.0
31-35years old 115 50.0
36 years old and above 54 234
Years of experience
Less than 5 years 54 235
6-10 years 98 42.6
11 years and above 78 33.9
Position held
Staff Nurse 137 59.6
Charge nurse/Head nurse 66 28.7
Managerial (Supervisor) 27 11.7

TABLE 2. Level of importance and current performance and mean differences

Subcategories Importance Current performance  Mean Difference
Research/Audit 6.15+1.08 4.19+1.81 1.96
Communication/Teamwork 6.25+1.10 597 +£1.12 0.28
Clinical task 6.31+1.02 593+1.23 0.38
Administration 6.36 + 1.08 5.82+1.16 0.54
Management task 6.03+£1.15 4.14+1.89 1.89
Average 6.22 +1.09 5.21+1.44

TABLE 3. Correlation between demographic characteristics and the importance of the activity

Demographics

Research/ Communication/

Clinical task Administration Management task

Audit Teamwork
Civil status 0.249" 0.326™ 0.241™ 0.293" 0.205™
Age 0.217" 0.357" 0.351™ 0.309™ 0.305™
Years of experience ~ 0.163" 0.133™ 0.185" 0.683™ 0.721™
Position 0.132" 0.198™ 0.139" 0.191™ 0.796™

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

TABLE 4. Correlation between demographic characteristics and perceived current performance

Demographics

Research/ Communication/

Clinical task Administration Management task

Audit Teamwork
Civil status 0.258" 0.326" 0.241™ 0.293" 0.297*
Age 0.231" 0.357* 0.351™ 0.659" 0.675"
Years of experience 0.214 0.313" 0.285" 0.323" 0.210"
Position 0.146" 0.198™ 0.139" 0.191" 0.196"

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
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TABLE 5. Suggested TNA of the participants

Suggested training needs Frequency Percentage

Quality management system 221 96.0
(e.g. quality appraisal)

Evidence based practice and 210 91.3
research (e.g. Appraising

evidence and application to

practice)

Infection control and 197 85.6
management (handling cases of
infection)

Interpersonal relationship (e.g. 145 63.0
communication process)

Basic life support for all nurse at 110 47.8
all position

Years of experience had a weak correlation with
research/audit (r = 0.163; p < 0.013) and clinical task (r =
0.133; p < 0.001) but a strong relationship with
administration (r = 0.683; p < 0.001) and management (r
= 0.721; p < 0.001). The present position held was found
to be weakly related to research/audit (r = 0.132; p <
0.045), communication/ teamwork (r = 0.198; p < 0.003),
clinical task (r = 0.139; p < 0.004), and administration (r =
0.191; p < 0.004) but was strongly positively correlated
with management (r = 0.796; p < 0.003).

The correlations between demographic characteristics
and perceived current performance are presented in
Table 4. Civil status had a weak positive correlation with
research/audit (r = 0.258; p < 0.017), communication/
teamwork (r = 0.326; p < 0.001), clinical task (r = 0.241; p
< 0.001), administration (r = 0.293; p < 0.001), and
management (r = 0.297; p < 0.003). Age had a weak
positive correlation with research/audit (r = 0.231; p <
0.001), communication/teamwork (r = 0.357; p < 0.001),
and clinical task (r = 0.139; p < 0.035) but a strong
positive correlation with administration (r = 0.659; p <
0.001) and management (r = 0.675; p < 0.001).

Table 4 shows that the years of experience were weakly
positively correlated with research/audit (r = 0.214; p <
0.013), communication/teamwork (r = 0.313; p < 0.001),
clinical task (r = 0.285; p < 0.005), administration (r =
0.323; p < 0.001), and management (r = 0.210; p < 0.001).
Position demonstrated a very weak positive correlation
with research/audit (r = 0.145; p < 0.27), communication/
teamwork (r = 0.198; p < 0.003), clinical task (r = 0.139; p
< 0.035), administration (r = 0.191; p < 0.004), and
management (r = 0.196; p < 0.003).

The top five training needs suggested by the participants
are presented in Table 5. They suggested that quality
management system (96%) required the maximum
training, followed by evidence-based practice and
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research (91.3%), infection control and management
(85.65%), interpersonal relationship (63%), and basic life
support (47.8%).

DISCUSSION

The purpose of this study is to determine the training
needs that are to be used as the foundation for the
future directions of the educational developers of the
staff nurses of the government hospitals in Ha'il Region,
Saudi Arabia. In this study, research/audit and
management tasks were perceived as the training needs
of the participants. This result implies that any training
was immediately addressed. Such an approach would
enable the nurses to perform their tasks efficiently.
Therefore, the nurses in this study thought that the
activities were highly useful in their work. This work
supports previous studies'®'®17 that found that nurses
with low self-perceived competency required further
training. Nurses have diverse requirements. Their
perceived and actual needs change with time, place, and
clinical caseload. Their needs also differ in accordance
with the environment in which specialized practices and
resources are needed to perform specific jobs. These
results suggest that nurses have both the potential for
and a broad foundation for career growth because of
hospital policies on training. Such training additionally
aids nurses in their personal development. In accordance
with personality theory, TNA can be used as a technique
for transactional analysis and systematic psychotherapy
for personal growth and transformation.'® The participants
in this survey stated that they needed training to assist
with their personal development. In the future, TNA should
be undertaken on a regular basis to create a continuous
evaluation cycle of professional development and
training.'® It can encourage long-term commitment by
offering high-quality professional development and training.
In this study, a weak positive correlation was found
among civil status, age, years of experience (not in
administration and management), and position but not
among management and research/audit, communication/
teamwork, clinical task, and administration and
management tasks. These results implied that regardless
of these demographics, the importance of the training
activity must be considered, and a need to undertake
such an activity (e.g., research/audit, communication/
teamwork, clinical task, administration, and management
task) exists. Such a result indicates that nurses can
understand the significance of these duties and their
inability to perform them to their full potential. This
situation is indicative of the great need for the stated
duties and, in some cases, training. It further suggests
that when the opportunity arises, nurses will accept
training programs on the aspects covered. Similar results
were found by an Indonesian study on midwife training
needs."™ Prioritizing training requirements is nearly
impossible owing to the equal relevance of all duties."
This study supports the need for the further
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development of curricula. Nevertheless, providing high-
quality academic and health services with limited
resources is difficult.2

By contrast, years of experience were found to have a
strong relationship with administration and management.
This relationship indicates that with the increase in the
years of experience, the need of professionals for
administration and management training increases. Kieft
et al. reported that nurses with low experience have low
inclination to respond effectively to difficult care
circumstances.?’ Numerous practicing nurses have
complained about junior nurses' lack of competency.?
Moreover, younger and less experienced nurses are
more apprehensive and less confident than older nurses
when making independent decisions.?®> Nurses with at
least 5 years of experience in the field are usually
selected for specialized training programs. Tsang et al.
demonstrated that top-level managers (more experienced
nurses) did not fully comprehend training needs in
various categories.'” The truth is, nurses will still require
appropriate training regardless of how long they have
worked in a clinical setting. Therefore, nursing services
must continue to make changes in team alignments and
cultural changes at all levels of nursing to ensure that
everyone understands the nursing direction and strategy.
A successful program fosters teamwork, reinforces
commitment, and promotes professional ambition in the
career path.

The nurses' positions were found to be strongly
positively correlated with management. This result
indicates that the nurses’ understanding of the
importance of the training activity increases as their
career advances. This finding substantiates the results of
several studies.?*?” Kvas et al. reported that
management and nursing care are most important at
this level of leadership.?> Leaders require substantial
training in the areas of creativity, interpersonal
interactions, customer service, and interdisciplinary
relationships.?® They generally have the strongest
connections with various groups of individuals. They also
serve as a link between the first and third levels of
management by coordinating actions with other
healthcare professionals, and, to a significant degree,
communicating with patients. Although leaders are in
charge of large groups of coworkers, they are involved
only in a small fraction of the actual nursing care.?®
Leaders also require further training in the areas of
implementation  skills, technique implementation,
communication, and ethics, as well as a constructive
approach toward education.?®> They are largely involved
in the actual delivery of nursing care. This finding
suggests that nurse leaders should be conscious of the
importance of their leadership role and that they should
undergo professional development, which should have
begun during their undergraduate years.
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Concerning the participants’ current performance, this
study found a weak positive correlation among civil
status, age (not on administration and management
tasks), years of experience, and position and among
research/audit, communication/teamwork, clinical task,
administration (not on age), and management (not on
age). These results indicate that regardless of these
demographics, nurses perceived their current
performance of an activity as important. This situation
could additionally indicate that the respondents were
conscious of the implications of their duties and their
inability to complete them to their full potential. As a
result, the nurses expressed the desire to gain additional
skills and knowledge to ensure the efficiency and safety
of nursing care and to fulfill service needs. Again, training
is imperative for filling in the gaps in these jobs. Clinical
nurses require training to expand their knowledge and
develop crucial abilities.’® Wang et al. and Omaswa
showed that training courses are imperative and are a
prerequisite for healthcare employees, especially nurses,
to improve practice.3%3" Accordingly, specific training
workshops should be established with input from nurses
on different facets of nursing care, aspects that need to
be updated, emerging clinical practices, interaction, and
leadership. Such an approach is expected to improve the
analytical reasoning, outcome, and even conflict-
resolution skills of nurses. It may also improve their
research and administrative skills. Overall, it provides a
sense of success, career satisfaction, and an inclusive
organizational objective.

By contrast, the strong positive correlation of age with
administration and management shows that as nurses
age, their performance in their training activities on
administration and management improves. The majority
of the nurses in a study by Adewole et al. were middle-
aged, indicating that they had have substantial work
experience as clinical nurses.’® A study that investigated
the characteristics that influence continuing education
participation found that age had an effect on the rate of
profiting from continuing education, with nurses
profiting from it more than other workers.® Moreover, as
nurses age, their interest in evidence-based methods
increases.® This result is in line with the findings of a
recent qualitative study that found that the majority of
nurses interviewed affirmed that their perception of
performance was shaped by their clinical experience.?'
The findings of this study show that in-service training is
essential in the clinical sector and educational programs,
where nurses participate in training to the fullest extent
possible. These characteristics will help the health
system’s organizational performance, thus improving
individual and community healthcare outcomes.

The study participants suggested quality management
system as the area that was most in need of training.
Indeed, the number of hospitals applying for
accreditation is increasing, and quality management
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systems are one of the required criteria for accreditation.
After quality management system, evidence-based
practice and research, infection control and
management, interpersonal relationships, and basic life
support were considered as areas that need training.
This situation indicates that the nurses had significant
training gaps in a variety of areas, including
administration, collaboration, patient care, and research.
The results of other investigations corroborated this
finding.'®33 These findings support conducting training
programs frequently to include input from nurses on
gray areas in nursing care, components that need to be
updated, emerging clinical practices, communication,
and management. This approach will improve the
nurses' critical thinking, decision-making, and even
conflict-resolution skills. Moreover, it will improve their
research and administrative skills. Comprehensively, it
provides a sense of success, job satisfaction, and an
inclusive organizational objective.

This study has implications for nursing education
programs and clinical training. Thorough, evidence-
based planning in terms of expectations, resources,
implementation plans, and careful supervision to assess
effectiveness should be utilized to address needs.
Inasmuch as they engage with patients’ lives, the
competence of health practitioners should not be
challenged. This situation means that financial restrictions
or other circumstances should not prevent eligible health
staff from receiving in-service training.

The strength of this study lies in its utilization of the most
widely used tool that permits comparisons across
categories and measurements of training demands
within broad categories. Indeed, the instrument can be
customized in accordance with the target that can be
used alone or in conjunction with others. Nonetheless,
this study has a limitation. Specifically, it was conducted
during the COVID-19 pandemic, which may demand
specific training. Therefore, follow-up research using other
methods (e.g., qualitative/mixed methods) is recommended
to address specifically vital training needs.

CONCLUSIONS

The nurses who participated in this study maintained
that training activities are imperative in their work but
performed the necessary activities moderately well. The
study participants suggested that quality management
system was the area that required the most training.
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Determining Individuals’ Attitudes Toward Cancer Screening
and Their Influential Factors

Emre Erkal”

Health Services Vocational School, Artvin Coruh University, Artvin 08000, Turkey

Abstract

Background: Cancer screenings are of great importance for the early detection of cancer. The goal of this study is to determine
the attitudes of individuals toward cancer screening and the factors affecting these attitudes.

Methods: This descriptive, cross-sectional study comprised 1059 participants who were living in Turkey. The participants were
recruited through the snowball sampling method between December 6 and 24, 2021. The Individual Self-Assessment Form and
Attitude Scale for Cancer Screening were used to collect data. The data were analyzed by using independent samples t-test, one-
way ANOVA, and Pearson’s correlation analysis.

Results: The mean score of the participants’ attitude toward cancer screening was 94.57 + 18.39. Age, gender, marital status,
place of residence, family type, occupation, social security, income, and educational level had a significant effect on the
participants’ attitude score (p < 0.05). Furthermore, the attitude score was significantly affected by cancer screening information;
early cancer screening; and the beliefs that early cancer detection is achievable and that cancer is a preventable and treatable
disease (p < 0.001).

Conclusions: Individuals have a positive attitude toward cancer screening. Health professionals should inform individuals who
have a negative attitude toward cancer screening.

Keywords: attitude, cancer screening, individual

INTRODUCTION detecting a malignancy or precursor lesion at an early
stage when the treatment of cancer prior to symptom
Cancer, which is seen as an important obstacle to the onset is most effective.57 Cancer information,
prolongation of life expectancy, is one of the main awareness, and screening are vital for improving the
causes of death in all COUﬂtrieS, and its incidence and Surv|va| rates Of pat|ents’ and screer”ng programs
death burden have gradually increased.” The 2020 enable early discovery and improve the chance of
GLOBOCAN data show that 19.29 million new cancer survival.8 Studies have shown that lung cancer screening
cases in both genders have been diagnosed and 9.96 with computed tomography three times a year reduces
million cancer-related deaths have been reported the 10-year risk of death by 39%,° and screening with
worldwide. Estimates indicate that cancer cases and flexible sigmoidoscopy is associated with a reduction in
cancer-related deaths will reach 30.2 million and 16.3 colorectal cancer incidence and mortality.'® Patients with
million, respectively, by 2040.? In Turkey, 233 thousand cancer who are diagnosed at an early stage have an
new cancer cases were identified, and 126 thousand improved disease prognosis and reduced disease
deaths occurred from cancer in 2020.% burden.! Breast cancers detected through screening
have favorable clinicopathological features, such as small
Disseminating established cancer prevention methods tumor size and low lymph node involvement incidence.?
and developing a long-term infrastructure for cancer Women between the ages of 50-69 diagnosed with
care are crucial for guaraﬂteemg worldwide cancer breast cancer through Screening programs have a
control.” The devastating effects of cancer detected at an favorable disease prognosis.'3
advanced stage have fueled the research on methods for
detecting this disease before symptoms appear.* Cancer In Turkey, screening programs for breast cancer, cervical
screening, an important component of the struggle to cancer, and colorectal cancers are carried out by the
reduce the burden of cancer-related morbidity and Cancer Department within the body of the Republic of
mortality, is @ multistage care process involving patients, Turkey Ministry of Health; these programs start with
providers, and healthcare organizations and is based on cervical screening at the age of 30 years old and end with
colorectal cancer screening at the age of 70 years old.™
*Corresponding author: Attitude is defined as a person’s global evaluations of
Emre Erkal objects or their likes and dislikes and has an effect on
Health Services Vocational School, Artvin Coruh University, behaviors.’S A studv carried out in Iran discovered a
Artvin, Turkey . ) . _y
E-mail: emre.erkal@artvin.edu.tr positive relationship between women' breast cancer
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screening behaviors and attitudes toward breast cancer
screening.'® Screening tests reduce the burden of
cervical cancer, and women who are likely to have a
screening test have a positive attitude toward cervical
cancer screening."’

Various studies in the literature have evaluated the
attitude toward screening programs for a specific cancer
type.'®22 However, evidence for evaluating the general
attitude toward cancer screenings has been insufficient. 224
Given this knowledge, assessing individual attitudes
toward cancer screening in society is believed to be
critical. This cross-sectional study was carried out to
determine the attitudes of individuals toward cancer
screening and their influencing factors.

METHODS

This study was a descriptive, cross-sectional study. The
study population consisted of individuals aged between
30 and 70 years old living in Turkey. The sample was
determined by using the snowball sampling method,
and data were collected between December 6-24, 2021.
Snowball sampling is a nonprobability sampling
method. Using this method to sample participants who
are difficult to reach is advantageous in terms of time
and cost but has the disadvantage of nonrandom
participant sampling.?> A total of 1116 participants
participated in the survey. However, 57 participants
were excluded from the analysis because they were
under 30 years old. The study was completed with 1059
participants.

Participants between the ages of 30 and 70 years old
who were at least literate and willing to participate in
the research were included. The participants had no
cognitive, visual, or orthopedic disabilities that
prevented them from understanding and completing
the research questions. Research data were collected
with the Individual Self-Assessment Form and Attitude
Scale for Cancer Screening.

The individual self-assessment form which the
researcher developed with 19 questions in line with the
data in the literature,?*?® aims to determine the
sociodemographic characteristics and attitudes of the
participants.

The scale developed by Oztiirk et al. aimed to question
the attitude toward cancer screenings.?’ It consists of
24 attitude statements and a single subdimension, as
well as a five-point Likert scale as follows: 5 =
completely agree, 4 = partially agree, 3 = neither agree
nor disagree, 2 = partially disagree, 1 = completely
disagree. The scale contains 13 items regarding
negative attitudes (items 9, 12, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, and 24) and is reverse coded when
calculated. The scale is scored between 24-120. A high
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score reflects a positive attitude toward cancer
screening. Although the scale lacks a specific cut-off
point, its Cronbach’'s a value is 0.95. In this study, its
Cronbach’'s a was 0.91.

Research data were collected online. In this context, a
survey form was created via Google Forms, and the link
was sent to the participants via Whatsapp. The
participants were asked to fill in the forms and share
them with the individuals around them. Repeated
attempts by the participants to respond were blocked.

The data were evaluated with SPSS 23 program and
were considered significant at p < 0.05 with a 95%
confidence interval. Data were shown as percentile and
mean + SD. Skewness and kurtosis analyses were used
to evaluate the normality of data distribution.
Independent samples t-test was used to compare
normally distributed binary variables with the scores of
the attitude toward cancer screening, and one-way
ANOVA and post-hoc tests were used for more than two
normally distributed variables. The relationship between
age and scores of the attitude toward cancer screening
was evaluated through Pearson correlation analysis.

Ethical approval was obtained for the research from
Artvin  Coruh University Ethics Committee (Date:
02.12.2021 No: E-18457941-050.99-31182). The participants
in this study, which was conducted in line with the
Declaration of Helsinki, were informed online, and their
consent was obtained. The necessary permission for
the use of the cancer screening attitude scale used in
this study was obtained from the relevant author.

RESULTS

The mean age of the participants was 42.63 + 9.06 (min
30 - max 70). Of the participants, 31.8% were aged 30-37
years old, 63.7% were female, 80.1% were married,
45.3% lived in city centers, 84.4% had a nuclear family
structure, 61.8% were employed and 38% of them were
civil servants, 77.5% had social security, 46% had an
income equal to their expenses, 37.3% were university
graduates, and 25.5% had a chronic disease (Table 1).

A total of 53.4% of the participants had knowledge about
cancer screening and 41.5% of those who had
information sources were health professionals, 25.5%
had previously undergone cancer screening, 91.5%
stated that the early detection of cancer is possible,
77.2% stated that cancer is a preventable disease, and
83.2% stated that cancer is a treatable disease. In
addition, 7.1% of the participants had cancer and 32.7%
had a family history of cancer (Table 1).

The mean score of the participants’ attitude toward

cancer screening was 94.57 + 18.39 (min: 28, max: 120). A
significant relationship was found between the age of the
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TABLE 1. Characteristics of the participants (N = 1059) TABLE 1. Continue

Participants’ characteristics Frequency Percentage Participants’ characteristics Frequency Percentage

Age Cancer can be prevented
30-37 337 31.8 Yes 818 77.2
38-45 372 35.1 No 241 22.8
46-53 203 19.2 Cancer can be cured
54-61 109 10.3 Yes 881 83.2
62 and over 38 3.6 No 178 16.8
Gender Presence of cancer
Male 384 36.3 Yes 75 7.1
Female 675 63.7 No 984 92.9
Marital Status Family history of cancer
Married 848 80.1 Yes 346 32.7
Single 211 19.9 No 713 67.3
Place of residence
City center 480 45.3 participants and the mean score of the attitude toward
District 452 42.7 cancer screening (p < 0.001). Dunnett's C analysis
Town/village 127 12.0 showed that the participants aged 30-37 years old had a
Family type higher mean attitude score than the participants aged
Nuclear 894 84.4 N
54-61 years old and those aged 62 and over. A significant
Extended 165 15.6 . . ;
negative relationship was found between the mean age
Employment status £ th ticipant d th ttitud _
Employed 654 61.8 o) e. participants an e mean attitude score (r =
Unemployed 405 38.2 ~0.152; p <0.001).
Profession (N = 654)
Civil servants 248 38.0 Female participants had a significantly higher mean
Self-employed 150 22.9 score of the attitude toward cancer screening than male
Agriculture/livestock 71 10.8 participants (p < 0.001). Single participants had a
Worker 185 28.3 significantly higher mean score of the attitude toward
Social security cancer screening than married participants (p < 0.05). A
Yes 821 77.5 significant relationship was found between the participants’
No 238 225 residence and their mean score of attitude toward cancer
Income ‘ screening (p < 0.001). Dunnett's C analysis revealed that
More than expenditures 157 14.8 the mean attitude score of the participants living in city
Equal to expenditures 487 46.0 centers and districts was higher than that of the
Less t.han expenditures 415 39.2 participants living in towns/villages. The mean attitude
Educational level - o ; s
| iterate 64 6.0 score of the participants living with nuclear families was
. ' significantly higher than that of the participants living
Primary 214 20.2 ith ded famili <001
secondary 120 113 with extended families (p < 0.01).
High school 266 25.2 o . .
University 395 37.3 A significant relationship was found between the
Presence of chronic disease profession of the participants and their average attitude
Yes 270 25.5 score (p < 0.001). Dunnett’s C analysis demonstrated that
No 879 74.5 civil servant participants had a higher mean attitude
Information on cancer screening score than self-employed participants and participants
Yes 566 53.4 working in agriculture/animal husbandry. The participants
No 493 46.6 with social security had a significantly higher mean score
Information source (N = 566) of the attitude toward cancer screening than those
Newspaper, Magazine, Book 34 6.0 without social security (p < 0.001). A significant
Internet o 143 25.1 relationship was found between the income and the
Radio and television 46 8.1 mean attitude score of the participants (p < 0.01).
Surrounding friends, relatives, 110 19.3 Dunnett's C analysis indicated that the participants
spouses and friends . . }
whose income is more than and equal to their expenses
Healthcare personnel 233 41.5 . . e
. had a higher mean attitude score than the participants
Cancer screening hose i ic less than thei
Yes 270 255 whose income is less than their expenses.
No 789 74.5 o o .
Early detection of cancer is possible A significant relationship was discovered between the
Yes 969 91.5 educational level and mean attitude score of the
No 66 8.5 participants (p < 0.001). Dunnett's C analysis showed that
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the mean attitude score of the participants who were
university graduates was higher than that of the
participants who were literate or primary and secondary
school graduates. The mean attitude score of the
participants who had knowledge about cancer screening
was significantly higher than that of the participants
without (p < 0.001). The mean attitude score of the
participants who had undergone cancer screening was
significantly higher than that of the participants who had
not (p < 0.001).

The mean attitude score of the participants who stated
that they thought that the early detection of cancer is
possible (p < 0.001), that cancer can be prevented (p <
0.001), and that cancer can be cured (p < 0.001) was
significantly higher than that of the participants who did
not (Table 2). No significant relationship was found
between the mean attitude scores and employment
status, presence of chronic disease, source of screening
information, presence of cancer, and family history of
cancer (p > 0.05) (Table 2).

TABLE 2. Comparison of the participants’ characteristics and
scores of attitudes toward cancer screening (N = 1059)

Attitudes Toward Cancer Screening 114

TABLE 2. Continue

Participants’ characteristics Mean+SD p
Age

30-37 94.30+£19.55

38-45 88.31+22.13 0.000

46-53 84.23+21.86

54-61 94.30+19.55

62 and over 88.31+22.13 0.000
Gender

Male 88.04+20.85

Female 98.04+15.67 0.000
Marital Status

Married 94.01+£19.04

Single 96.83+£15.33 0.024
Place of residence

City center 96.82+15.88

District 96.89+17.52

Town/village 77.83+21.46 0.000
Family type

Nuclear 95.38+17.90

Extended 90.17+20.32 0.002
Employment status

Employed 94.26+19.00

Unemployed 95.08+17.37 0.483

Profession (N = 654)
Civil servants
Self-employed
Agriculture/livestock

98.77+15.94
94.14+16.84
70.28+19.56 0.000

Worker 97.47+£17.43
Social security

Yes 95.76+18.31

No 90.48+18.12 0.000
Income

More than expenditures 98.13+15.42

Equal to expenditures 95.37+£18.30

Less than expenditures 92.29+£19.25 0.001

Participants’ characteristics Mean+SD p
Educational level

Literate 81.85+£19.90

Primary 89.00+£19.99

Secondary 89.43+£19.25

High school 94.47+17.12 0.000

University 99.26+15.51
Presence of chronic disease

Yes 92.68+21.03

No 95.22+17.36 0.074
Information on cancer screening

Yes 99.98+14.93

No 88.36+19.97 0.000
Information source (N = 566)

Newspaper, Magazine, Book 98.05+15.08

Internet 99.05£14.01

Radio and television 98.43+13.84

Surrounding friends, relatives,  98.79+15.64 0.295
spouses and friends
Healthcare personnel

Cancer screening

101.54+15.64

Makara | Health Res.

Yes 100.50+15.55

No 95.55+18.85 0.000
Early detection of cancer is possible

Yes 97.17+16.24

No 66.58+16.86 0.000
Cancer can be prevented

Yes 97.64+16.25

No 84.17+21.24 0.000
Cancer can be cured

Yes 97.74+16.15

No 78.88+20.67 0.000
Presence of cancer

Yes 92.08+19.94

No 94.76+18.26 0.223
Family history of cancer

Yes 95.28+18.76

No 94.23+18.21 0.386
DISCUSSION

Individuals were found to have a positive attitude toward
cancer screenings. Positive attitudes have been found in
men over the age of 40 toward prostate cancer
screening,?® individuals in China toward gastric cancer
screening,?® women in South India toward cervical cancer
screening,'® individuals in the Netherlands toward
colorectal cancer screening,?? and middle-aged individuals
toward general cancer screening.?* The result obtained in
the present work is consistent with that reported in the
literature. The positive attitudes of individuals toward
cancer screening seem promising for reducing the global
cancer burden.

Individuals aged 30-37 years old had a more positive
attitude toward cancer screening than individuals aged
54-61 and 62 years and older, and as the age of the
individuals increased, they exhibited increasingly negative
attitudes toward cancer screening. Women aged 40 and
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under in southeastern Nigeria were highly willing to pay
for cervical cancer screening in the future.?® In South
India, women aged 30-39 exhibited more positive
attitudes toward cervical cancer screening than women
in other age groups.' In contrast to the present work, a
study that examined the attitudes of men over 40 years
of age toward prostate cancer screening in Zambia found
no relationship between attitude and age.?®

Women had a more positive attitude toward cancer
screening than men. Similar to this study, a previous
research found that women in Saudi Arabia had a highly
positive attitude toward cancer screening.?® In the general
population, negative attitudes toward cancer screening
were more common in males than in females.?* In
contrast to the present work, a study conducted in
Turkey found that men had a more positive attitude
toward cancer screening than women.?” Women may
display a more positive attitude toward cancer screening
than men because more screening programs are specific
to the female gender than to the male gender.?*

Single individuals were found to have a more positive
attitude toward cancer screening than married ones.
Similar to this study, one work discovered that single
women of reproductive age had a more positive attitude
toward cervical cancer screening than married women.?®
Being single is a predictor of positive attitudes toward
cervical cancer in Southern Ethiopia.® In contrast to the
present research, a study conducted in Saudi Arabia
reported that married individuals had more positive
attitudes toward cancer screening than unmarried ones.?

This study found that individuals living in city centers and
districts exhibited more positive attitudes toward cancer
screening than individuals living in towns/villages. A
study conducted in Ethiopia demonstrated that urban
women had more positive attitudes toward cervical
cancer screening than rural women." Women living in
urban and semiurban areas in Southern India had more
positive attitudes toward cervical cancer than women
living in rural areas.’® Individuals living in large cities are
likely to have easier access to health services and
therefore have easier access to, and better knowledge of,
screening programs than those living in rural areas. Their
positive attitude may stem from this situation.

Individuals living with nuclear families had more positive
attitudes toward cancer screening than those living with
extended families. A study in Uganda found that
participants living with families with five or fewer members
were more likely to be screened for cervical cancer than
those living with families with more than five members.3!

This work found that the attitude toward cancer
screening differed in accordance with profession and
that the attitudes of civil servants toward cancer screenings
were more positive than those of other individuals.

Makara | Health Res.

Individuals who had social security and whose income
was more than or equal to their expenses had a more
positive attitude toward cancer screening than those
who did not. Similar to this study, a study in China found
that civil servants were more likely to be screened for
stomach cancer than individuals working in other
occupations.?® In Kenya, women with insurance were
more likely to be screened for breast cancer than women
without insurance.3? Women in Southern Ethiopia with a
monthly income of more than 2000 Ethiopian birr had a
more positive attitude toward cervical cancer screening
than women with a low monthly income.3® Poor women
were less likely to be screened for breast cancer than
wealthy women.3? A study conducted in Ethiopia found
no relationship between income status and attitude
toward cervical cancer screening.’® Socioeconomic
factors, such as income and health insurance, affect
participation in cancer screening.3 Most of the employed
people have social security and have better income than
unemployed people. People with social security are more
likely to apply to health institutions than those without
social security and may receive information about cancer
screening. Their highly positive attitude toward cancer
screening was thought to be due to this situation.

University graduates had a more positive attitude toward
cancer screening than other participants. In Saudi Arabia,
people with a university degree and high educational
attainment had a more positive attitude toward cancer
screening than those without.? Similarly, the probability
of obtaining breast cancer screening was higher in Kenyan
women with high education levels than those without.3?
A meta-analysis evaluating the effect of educational
levels on compliance with breast and cervical cancer
screening indicated that women with high education
levels had a higher risk of complying with screening than
those without.3* People with high education levels were
thought to have more positive attitudes because they
have better access to information and can therefore
more easily access evidence for cancer screening than
those without.

Individuals who had knowledge about cancer screening
(53.4%) and who had cancer screening (25.5%) had a
more positive attitude toward cancer screening than
those who did not. Having knowledge about cervical cancer
is an important predictor of positive attitudes toward
cervical cancer screening.®® A total of 22.9% of women in
Southern Ethiopia, 4.3% of women in rural Uganda, and
2.3% of women in rural Ethiopia had undergone cervical
cancer screening.'®3%3" In Riyadh, 6.5% of people aged 40
and over had undergone colon cancer screening, and in
China, 15.2% of individuals had received gastric cancer
screening.?%3> In Iran, a positive relationship was found
between the breast cancer screening behaviors of women
and their attitudes toward breast cancer screening.’® A
meta-analysis reported that Ethiopian women who have
a positive attitude toward cervical cancer screening were
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more likely to be tested than women with negative
attitudes."” Attitude has been stated to have an effect on
behaviors.' A positive attitude toward cancer screening
has a positive influence on screening behaviors.

Individuals who stated that the early diagnosis of cancer
is possible (91.5%), that cancer can be prevented (77.2%),
and that cancer can be treated (83.2%) had a more
positive attitude toward cancer screening. In Riyadh, 3.9%
of individuals thought that colon cancer is preventable
and 4.8% thought that the early detection of colon
cancer provides a good prognosis.3> A study conducted
on Tunisian individuals found that 86.5% of the
participants thought that early diagnosis increases the
chance of recovery.? In China, 84.7% of individuals thought
that stomach cancer could be prevented, 83.8% thought
that stomach cancer could be diagnosed early, and
84.8% thought that stomach cancer could be treated in
the early period.?® Individuals who have negative opinions
about the treatment of lung cancer were more likely to
have negative attitudes toward lung cancer screening.?’
Thoughts that cancer can be diagnosed early and is a
preventable and treatable disease have positive influences
on the attitude toward screening. In this context, the
provision of educational programs about cancer and
increasing cancer awareness in individuals in society will
also have positive effects on the attitude toward screening.

The strength of this study is that it shows the attitude
toward cancer screening with a large sample size (n =
1059). Nonetheless, it has several limitations. This study
is limited to 1059 participants, and its results cannot be
generalized to the whole Turkish population. Moreover,
the snowball sampling model, which is a nonprobabilistic
sampling method, was used. Therefore, the participants
may not have been randomly included in the sampling
because the data collection process could not be
controlled.

CONCLUSIONS

Screening programs enable the early diagnosis of cancer.
Hence, they constitute an important component of
reducing the burden of cancer-related mortality and
morbidity. Health professionals are the key point in
raising social awareness. Therefore, the provision of the
necessary training and consultancy services to raise the
awareness of cancer screenings is recommended.
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Association between Social Support and Three Types of
Loneliness among Rural Older Adults in Johor, Malaysia

Siti Zuhaida Hussein™®, Norazilah Khalip®, Selamah Ismail®, Mohammad Fariq Hatta

Department of Nursing, Faculty of Medicine, Hospital Canselor Tuanku Muhriz Universiti Kebangsaan Malaysia, Cheras 56000, Malaysia

Abstract

Background: Social support plays a vital role in ensuring the well-being and quality of life of older people.

Methods: This cross-sectional survey was conducted among 380 older adults residing in a rural district in Johor, Malaysia. A
proportional stratified random sampling was used to examine the relationship between social support and three types of
loneliness. The data were collected using the Short-Form Social and Emotional Loneliness Scale for Adults and Lubben Social
Network Scale-6, with p < 0.05 considered as statistically significant. Data analysis was performed using the Statistical Package for
the Social Sciences Statistics 26.0 for Windows.

Results: More than half of the older adults in this rural area received social support from their family and friends. The results
showed a significant relationship between family support and social (p < 0.01), emotional (p < 0.001), and family loneliness (p <
0.01). Multiple logistic regression analysis revealed that social support from friends (p < 0.001) and family (p = 0.02) predicted
significantly social loneliness. Family support is a significant predictor of emotional loneliness (p = 0.001), and friend support is a
significant predictor of family loneliness (p = 0.001).

Conclusions: The support from family members and friends is recommended to combat loneliness in older adults.

Keywords: elderly, loneliness, social support

INTRODUCTION stable networking with their friends. Meanwhile, older
women reported that they expect their children,
Social support is frequently categorized as a positive especially their sons, to take care of them in old age.®
interaction or social exchange that involves various kinds
of aid and care provided by social network members in In a community-based nationwide cross-sectional study,
times of need. This form of support plays an important Ahmad et al. reported that one-third of Malaysian older
role in people of all ages, including children, adolescents, adults (30.8%) receive low to adequate social support.'® A
or the elderly. For the elderly, social support comes as an national survey reported similar findings, that is, below
interactive process in which they receive emotional, 30% of the observed older adults, which were primarily
instrumental, financial, and physical supports from female, with an income of less than RM1000, and have
friends, family, and other people in individual networks.'- experienced limitations in daily living activities, had
Social support influences the health and well-being of received low to fair level of social support.8° Ahmad et al.
older adults in different ways.** showed that older adults in Malaysia who live in a
community and receive a low level of social support have
Relationships with others almost certainly continue to a low quality of life score and are likely to be depressed.'®
play a critical role in boosting the quality of life of the
elderly and shielding them from the negative effects of On the other hand, aging characteristics include a decline
age-related challenges.'®'> Emotional and structural in interpersonal relationships and the narrowing of social
supports  predict objective and subjective health networks. Low social relationships affect the mental
indicators.” Emotional support has been significantly health, behavior, physical health, and mortality of older
associated with the quality of life compared with tangible adults.”-"® Wan Mohd Azam et al. reported the negative
or instrumental support, affectionate support, and correlation of loneliness with social support. Moreover,
possible social interaction.®''> In Malaysia, older adults older adults with less social support and who were
show a good relationship with their next-of-kin and unable to maintain social contacts experienced a higher

level of loneliness.22' |n addition, the level of loneliness
increases during situations where the risk of isolation is

*Corresponding author:

igh 6
Siti Zuhaida Hussein h'gh'

Department of Nursing, Faculty of Medicine,

Hospital Canselor Tuanku Muhriz Universiti Kebangsaan Malaysia, Older adults, regardless of gender, stated that the cause
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emotionally, that they experience from their family
members or people belonging to their social group.?>%*
They are likely to be lonely and socially isolated when the
communication network decreases. A significant
proportion of older adults who live alone or who do not
receive economic assistance from their children suffer
from severe loneliness.>?>2% Older adults still experience
loneliness despite being surrounded by people with
kinship ties or similar customs and traditions.?”’ By
contrast, no significant difference was observed between
loneliness scores and social network size among seniors
after considering the residential area characteristics,
neighborhood factors, and social network size.?>?’

On the other hand, studies rarely focused on the
connection between having social support and not
feeling lonely among older adults living in rural Malaysia.
Most previous research centered on the importance of
social support for the quality of life of older adults.?® If
any, studies examined the relationship between social
support and loneliness among older adults living in
institutional care facilities® and students.?? The social
support, loneliness, and factors that influence it among
older adults must be examined to ensure that the elderly
population has the best quality of life possible.
Loneliness has a negative impact on mental and physical
health, cognitive function degradation, and social health.
Therefore, this study examined the relationship between
social support and the three types of loneliness (social,
emotional, and family) among community-dwelling older
adults. The findings may facilitate the creation of
evidence-based health promotion, particularly regarding
loneliness issues among older people.

METHODS

This study was a community-based, cross-sectional
survey of 380 participants aged 60 years and older in the
smallest rural district of Johor, Malaysia and examined
the relationship between loneliness and social support.
This research used a proportional stratified random
selection strategy to select the participants. In addition,
the participants in this research were discovered through
a door-to-door census, and their participation in the data
collection process was entirely voluntary. Researchers
conducted follow-up visits to potential older individuals
who were not at home during the initial visit. However,
for these potential participants, follow-up visits were
made twice before deciding to drop them from
participating in the study. All the data in this study were
acquired through questionnaires.

The data collection process was performed continuously
until the required samples have been reached. For the
participants who could not read, the caregiver read the
questionnaires aloud as they selected their response
options, allowing the respondents to be more
independent. Furthermore, most respondents required
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approximately 20-30 min to complete a questionnaire
and return it to the researcher either by hand or postal.

Survey instruments

The Social and Emotional Loneliness Scale for Adults
(SELSA-S), which was established by DiTommaso and
Spinner, was used to measure the different types of
loneliness.3® The scale has 15 parts and has been
translated into Bahasa Malaysia. The translated version
has an excellent internal consistency between 0.87 and
0.90. The SELSA-S has 15 items and scored on a 5-point
Likert scale (from 1: strongly disagree to 5: strongly
agree). The total score for each domain ranges from 1 to
25. In this study, the cutoff point was based on the data
from translated instruments. A score of 14 or less
indicates “No” loneliness, and a score of 15 to 25 implies
“Yes" loneliness.

Part two consisted of the administration of a
guestionnaire that measured social support using the
Lubben Social Network Scale-6 (LSNS-6). This instrument
has two subscales: family and friendship social supports,
with three items for each subscale. The LSNS-6 has a
good internal reliability with a Cronbach a coefficient
exceeding 0.92.3 Meanwhile, the LSNS-6 translated into
Bahasa Malaysia has an internal reliability consistent
with the value of Cronbach’s a coefficient (0.87). This
guestionnaire has a choice of answers based on the 5-
point Likert scale, starting from 1 (no support), 2 (one), 3
(two), 4 (three to four), 5 (five to eight), and 6 (nine or
more). Each item was scored from 0 (no support) to 5
(nine or more support), and the total score for each
subscale ranged from 0 to 15. A total score of >7
indicated social support for each subscale based on the
original instruments. Meanwhile, scores from 0 to 6
showed that the person had no social support or was
socially isolated.

Ethics, consent, and permission

The study was approved by the Ethics Committee of UKM
(UKMREC Project code: FF-2013-300) and the Pontian
District's Officer. All attempts were made to guarantee
that the research complied with the highest standards of
ethical practice in line with the principles of autonomy,
well-being, confidentiality, and anonymity throughout
the study's design, conduct, and reporting.

Data analysis

Data were collected and analyzed using SPSS Statistics
(version 26.0) for Windows. The level of significance was
set at p < 0.05. The distributions of sociodemographic
characteristics were determined using descriptive
analysis, and the association between groups was
investigated using Chi-square test and multiple
regressions.
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RESULTS

Data sociodemographic

Table 1 summarizes the sociodemographic characteristics
of the respondents in this study. The mean and standard
deviation (SD) for age was 71.4 + 5.75 years old. Malays
accounted for the majority of respondents, followed by
Chinese and Indians. A total of 257 (62.1%) respondents
were women. For the level of education, 44.4% of the
respondents had primary education, 22.2% reached
secondary school, 15.2% received university-level
education, and 18.2% did not go to school. Furthermore,
65.9%, 27.1%, and 8% of the respondents were married,
widowed, and single, respectively. A total of 40.3% of the
respondents lived with a partner, 36% lived with their
children and grandchildren, and 23.7% lived alone.

Social support (family and friend) using LSNS-6 scale
and level of loneliness

Table 2 shows that the total mean and SD were 21.1 £
6.69, for all six statements of the LSNS-6 scale. The
study’s analysis results showed that 178 (46.8%)
respondents had no family social support. Meanwhile,
181 (47.6%) respondents reported no support coming
from their friends. In this study, 237 (62.4%) respondents
experienced social loneliness. Of the 380 respondents,
227 (59.7%) experienced emotional loneliness.
Meanwhile, 89.2% of the respondents had experienced
family loneliness.

TABLE 1. Sociodemographic (N = 380)

Social Support and Loneliness among Rural Older Adults 120

TABLE 2. Social support (family and friend) and level of
loneliness (N = 380)

Variables N (%) Min (SD)
Social support 21.1(6.6)
Family support
No 178 (46.8)
Yes 202 (53.2)
Friend support
No 181 (47.6)
Yes 199 (52.4)
Loneliness
Social loneliness 16.6 (6.6)
Yes 237 (62.4)
No 143 (37.6)
Emotional loneliness 18.2(5.9)
Yes 227 (59.7)
No 153 (40.3)
Family loneliness 11.9(6.1)
Yes 339(89.2)
No 41 (10.8)

Variables N %
Age

65-74 years 274 721

75-84 years 85 224

85 years and above 21 5.5
Gender

Male 145 38.2

Female 235 61.8
Ethnic

Malay 289 76.1

Chinese 88 23.2

India 3 0.8
Marital status

Single 7 1.8

Married 252 66.3

Divorce/separate 17 4.5

Widow 104 27.4
Living Arrangement

Alone 95 25.0

With husband/wife/partner 155 40.8

only
With others (children/ 130 34.2

grandchildren and
husband/wife or
children/grandchildren
only)
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Relationship between social support (family and
friends) and loneliness (social, emotional, and family)
Table 3 shows that 57.3% of the respondents with no
family social support experienced social loneliness, 93
(55.6%) experienced emotional loneliness, and 30 (51.1%)
experienced family loneliness. Furthermore, the results
of Chi-square test analysis showed a significant
relationship between family support and social (p < 0.01),
emotional (p < 0.001), and family loneliness (p < 0.01).

The study results also revealed that 57.4%, 45.3%, and
13.8% of the respondents who did not have friend
support had experienced social, emotional, and family
loneliness, respectively. In addition, the results of the
Chi-square test analysis showed a significant relationship
between friend support and social (p < 0.001), emotional
(p = 0.02), and family loneliness (p < 0.001).

Multiple logistic regression

Table 4 shows the results of logistic regression analysis
for Models 1 and 2, which were used to predict factors
influencing social, emotional, and family loneliness. The
results of logistic regression analysis showed that family
(odds ratio (OR) = 1.88, 95% Cl: 1.12-3.17; p = 0.002) and
friend support (OR = 4.23, 95% CI: 2.50-7.17; p < 0.001)
significantly influenced social loneliness. In Model 2 of
the logistic regression analysis, friend (OR = 4.02, 95% Cl:
2.25-7.20; p < 0.001) and family support (OR = 1.90, 95%
Cl: 1.10-3.30; p = 0.020) significantly predicted social
loneliness. This analysis suggested that the absence of
family and friend support was a predictor of social
loneliness among respondents in this study.

In Model 1, the results showed that family support

significantly influenced emotional loneliness (OR = 2.65,
95% Cl: 1.60-4.40; p < 0.001). Meanwhile, in Model 2,

August 2022 | Vol. 26 | No. 2



121 Hussein, et al.

family support (OR = 2.48, 95% Cl: 1.45-4.26; p = 0.001)
remained a significant predictor of emotional loneliness.
However, friendship support did not affect emotional
loneliness. The findings of multiple regression analysis in

Models 1 (OR = 3.92, 95% Cl; 1.58-9.74; p = 0.003) and llI
showed that friend support is a significant predictor of

family loneliness (OR = 4.37, 95% Cl: 1.87-10.25; p =
0.001). Moreover, the study results indicated that family
support had no significant association with family
loneliness.

TABLE 3. Relationship between types of loneliness with family and friend support (N = 380)

Social Loneliness

Emotional Loneliness

Family Loneliness

Types of social support N No Ves No Yes No Yes
N (%) N (%) N (%) N (%) N (%) N (%)
Family social support
No 178 82 (42.7) 96 (57.3) 85 (44.4) 93 (55.6) 148 (48.9) 30(51.1)
Yes 202 155 (84.6) 47 (15.3) 142 (78.7) 60 (21.3) 191 (72.3)  11(27.7)
p <0.001 p <0.001 p <0.001
Friend social support
No 181 76 (42.6) 105 (57.4) 97 (54.6) 84 (45.3) 148 (86.2) 33(13.8)
Yes 199 161 (80.9) 38(9.1) 130 (67.3) 69 (32.7) 191 (96.0) 8 (4.0)
p <0.001 p =0.02 p <0.001

TABLE 4. Results of multiple logistic regression analysis between social support and loneliness (social, emotional, and family)

(N =380)
MODEL 1 MODEL 2
Social ) .
Factor Wald Sig. OR 95% C.I Wald Sig. OR 95% C.I
support
Lower  Upper Lower Upper

Family Support 5.67 0.02 1.88 1.12 3.17 5.32 0.02 1.90 1.10 3.30
Social Friends Support  28.87 <0.001 4.23 2.50 7.17 2211  <0.001 4.02 2.25 7.20
loneliness

Cox & Snell R [0.17] i i i i i i i i i

square

Family Support 14.24 <0.001 2.65 1.60 4.40 10.90 0.001 2.48 1.45 4.26
Emotional Friends Support 0.03 0.87 0.96 0.58 1.59 - - - - -
Loneliness

Cox & Snell R [0.52] i i i i i . i i )

square

Family Support 1.81 0.18 1.77 0.77 4.07 - - - - -
Family Friends Support 8.63 0.003 3.92 1.58 9.74 11.51 0.001 437 1.87 10.25
Loneliness

Cox & Snell R [0.06] i i i i i i i i i

square
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DISCUSSION

This study aimed to examine the relationship between
social support and social, emotional, and family
loneliness among older adults. Social supports in this
study were divided into two parts, namely, family and
friend support, and measured through LSNS-6. In this
study, most older adults were Malays, women, married,
had received primary education, and lived with their
husband. About half of the respondents had social,
family, and friendly support. Furthermore, more than
half of the individuals with no family nor friendship
support reported experiencing social, emotional, and
family loneliness. This result is similar to that in previous
studies in which older adults had a low level of social
support.’”'® Several studies highlighted that limitation in
social support was associated with high levels of
loneliness among most frailty older adults' and older
adults who lived in institutional or nursing homes.’
Similarly, the most significant indicators connected to
perceived social support among Malaysian older
individuals include a decline in daily living activities and
living alone.®?

This study reported that social support (family and
friends) was significantly related to social, emotional, and
family loneliness. Family support was a predictor factor
of social and emotional loneliness. In addition, friend
support was a predicting factor of emotional and family
loneliness in this study. Based on the results, differences
in the types of social support had no effect on the
incidence of loneliness among the elderly. In this study, a
significant relationship was observed between family
support and social and emotional loneliness up to the
final stage of the regression analysis. This study's results
are similar to those of Drennan et al., who observed that
the leading cause of increased family loneliness among
the elderly was the limited contact with children and
relatives.?'

According to Wan Mohd Azam et al, loneliness
significantly predicts social support in a in an inverse
manner, which means that when perceived social
support decreases, the feeling of loneliness increases.™
A more extensive social network, more social contact,
and better perceived social support offer protection
against loneliness and poor well-being.5'® From a social
point of view, family functioning can influence the levels
of loneliness, and the family has an important role in
reducing the loneliness of the elderly, especially those
who live with their children.® The percentage of
loneliness is low for seniors who live with family
members or those who receive various help or support
from their family members; an increase has been
observed in the frequency of home visits and social
contact over the telephone either from family members,
relatives, or friends.>?5
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The type of social networks owned by older adults often
influences the level of loneliness.”'”?#27 According to
Drageset, Kirkevold, and Espehaug, the voluntary
support offered by friendships can reduce the loneliness
experienced by older adults; however, this study
reported a minimal effect on the relationship between
friendship support and loneliness.?” In their longitudinal
study, Kohwal et al. highlighted that the level of
loneliness decreased with contact visits from peers.?> On
the other hand, previous study results recorded that
social support has no relationship with loneliness.?>?”
The need for social relationships among human beings
will not disappear, though, as people age.

Nevertheless, old age is associated with a decline in
interpersonal relationships, which frequently shrink in
existing social networks. As a person age, they
increasingly attempt to limit their involvement in social
gatherings. Thus, the aging process has made the social
space of the elderly increasingly smaller, which puts
them at risk of experiencing physical movement
difficulties and developing diseases.

This research has shortcomings, such as the use of cross-
sectional data at a particular point in time, resulting in an
additional challenge to determine the cause and effect.
As a result, the findings of this study cannot be applied to
elder Malaysians. The present study adds to the growing
body of literature on the social support for older adults.
Consequently, this research had its advantages. The
categorization of loneliness into social, emotional, and
family loneliness, as conducted in this study, may be
necessary to enhance the intervention strategies that
focus on specific types of loneliness. This research can
also help nursing communities in developing more
specialized nursing care for older people based on the
types of loneliness they feel. Several suggestions for
improvement are made based on the results of this
study, including conducting studies with different
designs, comparison studies, and single-intervention
studies. Longitudinal studies strongly encourage the
identification of patterns of loneliness at several stages
over different periods.

CONCLUSIONS

In conclusion, more than half of older adults in this rural
area had social support from family and friends. In
addition, they have experienced low social, emotional,
and family loneliness levels. Family support is a
significant predictor of social and emotional loneliness
among older adults. On the other hand, friend support
significantly predicts social and family loneliness. The
findings from this study add to the knowledge of the
relationship between social support and three types of
loneliness (social, emotional, and family).
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Abstract

Background: This study aimed to determine the factors influencing the choice of toothpaste by students in Settat, Morocco and
investigate the characteristics of those most commercialized in this region.

Methods: A close-ended questionnaire was developed and filled out. This was a cross-sectional study of 429 students who agreed
to participate. Based on questionnaire data, the 15 most commercialized toothpaste by respondents were purchased, and their
packaging was investigated.

Results: After analysis using Excel 2019, the results revealed that the major factors influencing the choice of toothpaste are brand
55%, family choice 48%, and media advertisements 40%. Moreover, about 57% of respondents chose toothpaste brands with
monofluorophosphate as a therapeutic fluoridated agent, whereas 41% chose those with NaF. In addition, 85% of respondents
chose a toothpaste brand that has silica abrasive. Moreover, only 44% chose toothpaste with production and expiration dates.
Finally, the total fluoride and total soluble fluoride were lower compared with the quantity of fluoride expected from the packaging.
Conclusions: The present study indicated that the respondents selected their toothpaste primarily based on brands, family choices,
and media advertisements. Incomplete labeling was encountered in toothpaste used by 58% of the respondents.

Keywords: dental caries, fluoride, Morocco, students, toothpaste

INTRODUCTION deficiency in the diet, and low frequency of food

consumption per day.*
Dental caries is a chronic disease recognized as the

leading cause of oral pain and tooth loss. It is considered

Fluoride plays an important role in reducing the
a major public health problem worldwide for all age

prevalence and severity of dental caries® through several

groups,’ with a prevalence rate varying from 49% to 83%.
In addition, dental caries is defined as the acidic by-
product of bacterial fermentation of dietary
carbohydrates, which causes localized damage to
sensitive tooth hard tissues.? On the contrary, several
other factors can contribute to the progression of dental
caries, including inadequate salivary composition,
people's standard of living, behavior, hygiene, dietary
habits, social status, and socio-demographic factors.? For
example, a study conducted among children of
Transcarpathia-Ukraine, a region known to have fluorine
and iodine deficiencies, showed that the intensity of caries
is increased because of many risk factors such as lack of
hygiene care, frequent stressful conditions, vitamin

*Corresponding author:

Abdel Khalid Essamadi

Natural Resources and Environment, Neurosciences, Laboratory of
Biochemistry, Faculty of Sciences and Techniques, Hassan First
University of Settat, Settat, Morocco

E-mail: essamadi@uhp.ac.ma

mechanisms such as reducing enamel demineralization in
the presence of acids produced by cariogenic plaque-
degrading bacteria from fermentable carbohydrates,
remineralization of early enamel caries, and inhibition of
bacterial activity in dental plaque.® Therefore, the use of
fluoride toothpaste has been recommended for more
than five decades as a strategy to prevent and control
dental caries.” Moreover, several factors influence the
effectiveness of toothpaste, including the therapeutic
fluoridated agent and their concentrations.®® The
commonly used therapeutic fluoridated agents are
sodium fluoride (NaF) and monofluorophosphate (MFP).'0
Furthermore, another factor that is involved in this
process is the type of abrasive used, which constitutes
25% to 60% of a typical toothpaste.’®'' Hence, the
relationship between these factors and caries prevention
has been widely studied in the literature.® For example,
toothpaste containing NaF as a therapeutic fluoridated
agent has good compatibility with silica abrasive.'?
However, toothpaste containing sodium MFP is more
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compatible with calcium abrasivity.” In addition, the
levels of fluoride in toothpaste may not only provide
greater protection against dental caries, but also increase
the risk of dental fluorosis' in endemic fluorosis
countries, including Morocco."™ Furthermore, WHO
recommended the use of effective fluoridated toothpaste
at 1000 to 1500 ppm.'® Nevertheless, many consumers do
not have enough data about the criteria for selecting a
suitable toothpaste because of the lack of oral health
knowledge'”'8, Consequently, the factors influencing
consumers’ choice of toothpaste in many countries
include brand, media advertisements, family choice, cost,
design, and/or packaging criteria.’ Morocco is known for
its high prevalence of dental caries.?° However, at present,
no study has been conducted on the factors affecting
toothpaste choice by consumers. Therefore, this study
aimed to determine the factors influencing the choice of
toothpaste among students in Settat City, Morocco and
investigate the characteristics of toothpastes most
commercialized in this region.

METHODS

Ethical approval
This study was conducted under the conditions and
recommendations of the University of Hassan First,
Settat, Morocco.

Factors influencing the choice of toothpaste

In determining the factors influencing the choice of
toothpaste among consumers in Settat City, Morocco, a
close-ended questionnaire was developed and validated
in the presence of the research team and then filled out
by respondents. This was a cross-sectional study on
students ranging between 20 and 30 years of age and
studying at the University of Hassan First, Settat,
Morocco. After exclusion of those who had not given
their consent and those who did not use toothpaste, the
study sample was formed out of 429 participants.

The questionnaire was designed in English, translated
into French, and finally retranslated back. Factors that
were considered for their choice of toothpaste included
brand, cost, media advertising, family choice, advice
from the dentist, flavor, presence of fluoride, and
effectiveness. Moreover, this questionnaire included the
different points of sale of toothpaste, which are
frequently used by these respondents (pharmacy,
supermarket, or grocery store).

Toothpaste’s investigation

Based on the questionnaire, 15 of the most marketed
toothpastes in the Settat region were selected and
purchased, and their packaging was investigated. The
information on the packaging has been checked for the
type of fluoride ingredient, its concentration, and the
type of abrasive used. The marking was also checked for
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information on the production and expiration date. The
samples were coded using alphabets.

Sample preparation

The fluoride ion (FI) form was considered to prepare the
samples for further analysis. The form could be a total
soluble fluoride (TSF), which is Fl and fluoride as sodium
MFP. In addition, the total fluoride (TF) is the sum of TSF
and insoluble fluoride (IF), which can be bound to the
abrasive. In brief, 100 mg of each toothpaste was
weighed and homogenized vigorously in 10 mL of
deionized water. Then, an aliquot of 0.25 mL of the
suspension was transferred from each toothpaste tube
to TF-labeled test tubes, and 0.25 mL of HCI (2 M) was
added. The tubes were heated to 45 °C and maintained
at this temperature for 60 min to hydrolyze the MFP ion
to the Fl and to dissolve the IF bound to the abrasive. The
resulting acid suspension was neutralized with 0.5 mL of
NaOH (1 M) and buffered with 1 mL of TISAB (14.7 g of
tri-sodium citrate dihydrate and 29.25 g of sodium
chloride in 400 mL of deionized water, pH 5.5). The
suspension was centrifuged for 10 min to 3000 g at room
temperature to remove the IF, and the supernatant was
used to determine the TF. Thereafter, 0.25 mL of the
supernatant was transferred to tubes labeled as TSF and
treated as described for TF.""21

Potentiometric measurements of TF, TSF, and IF
After sample preparation, the concentrations of fluoride
as TF, TSF, and IF were determined. The TSF and TF
contents were measured using a fluoride electrode
(Thermo Scientific Orion 96-09, Orion Research,
Cambridge, MA, USA) coupled to an analyzer ion (Star
A214, Thermo Scientific Orion). The electrode was
calibrated with standard fluoride solutions from 0.4 to 2
ppm and prepared with the same reagents used for the
samples. Analysis of each tube of toothpaste was carried
outin triplicate. Finally, the IF percentage was calculated
using the following equation:'3

IF (%) = ((TF - TSF) / TF) * 100.

Statistical analysis

The data from the questionnaires were entered and
analyzed using Excel 2019. The values were presented as
percentage. Data of potentiometric  fluoride
measurement collected were analyzed using JMP11.0
(SAS Institute Inc., Cory, NC, USA) and presented as a
frequency table and means + standard deviation.

RESULTS
Questionnaire Data Analysis

Factors influencing the choice of toothpaste

A total of 429 questionnaires were fully completed with
73% (313) filled by females and 27% (116) males, and the
results showed that the major factors influencing the
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choice of toothpaste are brand 55% (236), family choice
48% (206), media advertisements 40% (170), and
effectiveness 36% (155) (Table 1). Furthermore, other
factors are less considered by consumers when selecting
their toothpaste, such as the price (16%, 69), dentist
recommendation (11%, 49), the presence of fluoride (9%,
37), and flavor (7%, 32).

Regarding purchase points of toothpaste, 56% of the
respondents indicated supermarket, 35% indicated
pharmacy, and only 9% indicated grocery stores. On the
contrary, 56% of respondents (241) checked the
packaging for instructions before purchasing the
toothpaste, whereas 63% of them (150) thought that
they had enough information about their toothpaste.

TABLE 1. Factors influencing the choice of toothpaste by
respondents in Settat City, Morocco

Rate at which factors influenced
respondents’ choice

Factors Influenced Not influenced
N (%) N (%)
Brand 236 (55) 193 (45)
Family 206 (48) 229 (52)
Media 170 (40) 259 (60)
Advice of dentist 49 (11) 380 (89)
Price 69 (16) 360 (84)
Flavor 2(7) 397 (93)
Presence of fluoride 7(9) 392 (91)
Effectiveness 1 55 (36) 274 (64)

Toothpaste’s investigation

Based on the results of the questionnaire, the 15 most
commercialized toothpastes were purchased, and their
packaging was investigated (Table 2). The amount of
fluoride expected in the toothpaste package varied
between 1,000 and 1,500 ppm. In addition, 57% of
respondents chose toothpaste brands with MFP as the
therapeutic fluoridated agent, whereas 41% chose those
with NaF, and the remaining respondents (2%) chose
brands with no declaration as a therapeutic fluoridated
agent. Moreover, 85% of respondents chose toothpaste
brands that declared silica abrasive (silica or hydrated
silica), whereas 15% chose brands with no declared
abrasive. Furthermore, only 44% chose toothpaste with
declared production and expiration dates.

Determination of various forms of fluoride content
in toothpaste

The concentrations of different forms of fluoride such as
TF, TSF, and IF of the most marketed toothpastes in
Settat City, Morocco are summarized in Table 2. The
results showed that among the 15 toothpastes analyzed,
14 showed a TF concentration between 1,000 and 1,500
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ppm, whereas the remaining toothpaste presented a
concentration slightly lower than 1,000 ppm.
Furthermore, 11 toothpastes showed a concentration of
TSF ranging from 1,000 to 1,500 ppm. However, the
remaining four toothpastes presented a concentration
slightly lower than 1,000 ppm. With regard to IF, 15
toothpastes presented a percentage varying between
1.29% and 4.07%.

DISCUSSION

A wide variety of toothpastes are available on the market
to prevent dental caries in humans. However, the criteria
for selecting a more effective oral care product remain a
major concern. In this regard, perception’s choice of
toothpaste among consumers is influenced by cultural,
social, family, and personal factors.'” Hence, these
factors vary from one country to another.'®2223 Dental
caries is a frequent pathology in Morocco,?* particularly
in families with low socioeconomic status. In addition,
the renunciation of dental carries constitutes a major
public health problem because of its impact on quality
of life and high cost of dental care.?> Accordingly, a
recent Moroccan study showed a low level of knowledge,
unfavorable attitudes, and practices related to oral
health and regular use of toothpastes.?® Thus, we have
determined the factors influencing the choice of
toothpaste among consumers in the studied region and
investigated the characteristics of those most
commercialized. Our findings showed that the majority
of respondents used the same brand of toothpaste, and
their choice was primarily influenced by family
recommendation. These results are similar to several
previous studies that have reported a high influence of
family choice of toothpastes.' This influence could be
explained by socioeconomic status,?®> as a single
toothpaste is used by the whole family. Moreover, media
advertisements (40%) were reported as another
important factor among people who used the same
brand. This result is in concordance with that reported
by Sharda and Sharda?’” who obtained a similar
percentage of people (40%) who were influenced by
media advertisements. However, Sivadasan et al.?®
reported a higher percentage of people (59%) who were
influenced by this factor. Apart from audiovisual media,
electronic media are also available,?® which influence
consumer behavior through awareness, interest,
conviction, purchase, and post-purchase.®® Several
studies have shown that advertisements claim that their
toothpastes are preferable and effective over others,
which leads a large percentage (36%) of respondents in
this study to think that they choose their toothpastes
based on their effectiveness.
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On the contrary, about 16% of respondents in this study
are influenced by cost, which is similar to other previous
studies.3>33 However, only 9% of respondents preferred
the presence of fluoride in their toothpaste. A study
showed a relationship between the cost and presence of
fluoride in toothpaste. Therefore, toothpastes
containing fluoride may not be affordable,3* which may
indicate that respondents are already purchasing cheap
toothpastes. In addition, approximately 11% of
respondents chose their toothpaste based on dentist
advice. This result is similar to those obtained by Sharda
and Sharda?’ and Cote et al.,* which is due to poor
knowledge, attitude, and practices regarding oral
hygiene. Moreover, only 23.2% of Moroccan people visit
a dentist.* Furthermore, a study conducted in
Casablanca-Morocco reported that people primarily use
Juglandaceae and Syzygium aromaticum medicinal plants
recommended by traditional herbalists to treat oral
pathologies.?® Interestingly, another study reported that
most people in developing countries still use traditional
products such as neem twigs, ash, and salt to clean their
teeth.3” The high demand for purchasing toothpastes
from supermarkets in this study could be due to the
adopted marketing tools to encourage consumers to buy
the products impulsively.® In addition, customers’
affinity for the ease of shopping at supermarkets
represents a significant factor.

Regarding the characteristics of different most marketed
toothpastes, the findings of this study showed that 98%
respondents use toothpastes containing a therapeutic
fluoridated agent with concentrations varying between
1000 and 1500 ppm. This result is in discordance with
another study carried out in Lima Peru, which reported
that 4/23 of toothpastes marketed in this region have no
fluoride.'® Another study carried out in Brazil reported
that 95.6% of children use toothpaste containing
fluoride." Walsh et al.’* notified that toothpastes
containing  therapeutic fluoridated agents are
recommended to prevent dental caries, and the use of
fluoridated toothpaste containing 1,000 to 1,500 ppm of
the fluoridated agent is more efficient.’®3® Several
studies have reported the importance of purchasing
toothpastes with the therapeutic fluoridated agent, its
concentration, the abrasive used, and the production
and expiration date mentioned in their packaging.816:3%40
However, incomplete labeling was encountered in
toothpastes used by 58% of the respondents. Moreover,
10/15 toothpastes used by 55.4% respondents do not
declare the production and expiration dates in the
packaging; 1/15 toothpastes used by 2% of respondents
do not declare therapeutic fluoridated agent, and 2/15
toothpastes used by 15% of respondents do not declare
abrasive. Furthermore, our findings showed that the
main therapeutic fluoridated agents used were NaF
(presented in eight toothpastes used by about 41% of
respondents) and MFP (presented in six toothpastes
used by 57% of respondents). These findings are in
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accordance with other studies achieved in several
countries, which reported that toothpastes containing
NaF and MFP are the most commercialized.' 134
Furthermore, both toothpastes with either NaF or MFP
contain silica or hydrated silica as abrasive. This result
indicates the interaction between the therapeutic
fluoridated agent and the type of abrasive used.
Therefore, silica abrasive is more compatible with NaF,*?
whereas MFP is more compatible with calcium
carbonate, dicalcium phosphate dihydrate, and alumina
abrasives."3

With regard to different forms of fluoride in toothpaste,
this study revealed that the amount of biologically active
fluoride (TF and TSF) did not correspond to the claims
and indications given in the packaging. These results are
in agreement with those obtained in South Africa.*?
However, our findings are contrary to those of Cury et
al.”" and Loureiro et al.,* who found a 84.4% and 83.3%
similarity between the fluoride declared and the fluoride
found in Brazilian toothpastes. The reduction of
biologically active fluoride may be due to manufacturing
errors during production, the replacement of expensive
ingredients with cheaper alternatives, high storage
temperature, and interaction between therapeutic
fluoridated agent and abrasive used.**-%” Moreover,
storage time may be an important reason for reduced
fluoride levels. Matias et al.*® observed that the
anticaries potential of toothpastes was reduced (TSF <
1000 ppm) after 9 months of storage, which were obliged
to declare production and expiration dates in the
packaging.

CONCLUSIONS

The main factors influencing the choice of toothpaste by
students in Settat City, Morocco include the brand, the
family choice, and the media advertisements.
Furthermore, incomplete labeling was encountered in
toothpastes used by 58% respondents. Therefore,
implementing stricter control of the quality and safety of
fluoridated toothpastes in Morocco through regulations,
good manufacturing practices, education, research, and
adverse event reporting is necessary to promote better
oral health for the population and increase the prevention
of dental caries. Furthermore, dentists should train and
integrate oral health behavior to promote oral health in
patients.
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Abstract

Background: Compliance with preventive health behavior is crucial during dental visits. This study investigated using an audio
device to increase dental patients’ preventive health behavior.

Methods: A randomized control study was conducted in private dental practices. The test group listened to an audio device
containing public health messages related to COVID-19 and preventive health behavior. The control group listened to relaxing
instrumental music with no public health messages.

Results: A total of 65 participants (age 18-77 years) were allocated to each group. About 63% of the participants in the test group
performed preventive health behaviors compared to the control group, but the difference was not significant. Significant
differences in preventive health behavior were observed in both groups before and after treatment (p < 0.001). A significant
difference in the awareness level was detected between the test and control group (p <0.01). No significant differences were found
in the knowledge and self-efficacy scores between the two groups (p > 0.05).

Conclusions: An audio device used during dental treatment effectively delivered public health messages to improve preventive
health behavior. Hence, an audio device can be used as alternative media to deliver public health information during dental visits.

Keywords: dental treatment, health behavior, music, pandemics

INTRODUCTION high-energy instruments, such as hand pieces and
scalers. Therefore, the presence of body fluids, such as
Preventive health behavior is vital during the COVID-19 saliva, generates an aerosol of microorganisms from the
pandemic to ensure the safety of dental healthcare oral cavity into the environment.# Hence, the risk of
providers and patients visiting the dental clinic. The transmitting aerosols and droplets during dental
coronavirus, which was first reported in Wuhan, China in treatment is high, primarily for patients who harbor the
2019, causes respiratory disease in humans, from mild virus or other infectious pathogens. As such, disinfection
symptoms such as the common cold to serious acute of the dental equipment and surfaces is essential after
respiratory disease.! The emergence of new variants has each treatment. Hand cleaning, either by hand washing
become a concern because they are highly contagious. or using a hand sanitizer during the visit, helps to stop
The primary transmission route of the virus is either cross-contamination and transmission of the pathogen.’
through inhaling droplets or from saliva, or discharge Many ways have been used to promote hand cleaning,
from the nostrils during coughing or sneezing.? Various such as using signage and providing hand sanitizers.
preventive measures and strategies have been taken to However, no other information delivery modes have been
prevent infection, such as hand washing, quarantine, accessed during dental visits, and no data related to hand
restricted traveling, wearing a face mask, and practicing cleaning are available for dental visits.
social distancing.> Awareness and practicing preventive
measures remain the best ways to prevent, or at least Listening to music has been increasingly used in dental
slow down, transmission of this novel virus. care to reduce anxiety among dental patients.® Studies
have shown that the proper choice of music can relax the
A visit to the dental clinic by an asymptomatic person patient, reduce the anxiety level, and reduce the fear of
may expose healthcare personnel and other patients to pain.” Studies have also reported that music can help with
infection. Dental treatment requires a dentist to use behavior management.”® Therefore, such a practice has
been conducted in dental clinics for selected dental
*Corresponding author: treatments, such as scaling, extraction, fillings, and root
Normaliza Ab Malik canal treatment. Listening to music is an intervention that

Faculty of Dentistry, Universiti Sains Islam Malaysia,
Kuala Lumpur, Malaysia
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is widely accepted by dental and medical patients to
reduce anxiety.’ The type of music varies and is based on
the choice of the individual or the population, condition of
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the individual, and setting, such as the environment or
method of delivery.'® Passive and active are the two types
of music-based interventions. The passive type refers to
listening to music and the active type refers to
participating in group therapy or taking part in a music
program. A combination of music with preventive
messages has not been evaluated.

Governments and private agencies have taken the
necessary steps to promote and implement preventive
health behavior through many channels, such as social
media, posters, or the news. However, no evaluation has
assessed the effectiveness of an audio device to deliver
preventive health messages. Therefore, this study
assessed the effectiveness of broadcasting public health
messages on an audio device during dental treatment to
improve preventive health behavior among dental
patients and reduce the transmission of the fast-
spreading coronavirus. The primary outcome was to
evaluate the effectiveness of public health messages on
the COVID-19 pandemic using an audio device on patients’
preventive health behavior, awareness, knowledge, and
perceived self-efficacy. The secondary outcomes were to
assess the prevalence of preventive measures taken and
to determine the factors associated with preventive
health behaviors that occur during a dental visit.

METHODS

This was a double-blind, parallel-group, randomized
controlled clinical study. The study population comprised
dental patients attending two private dental practices in
the Selangor area from June 2020 through November
2020. Ethical approval was obtained from the University
ethics committee (registration number: JKEP/2020-107).
Reporting of this study followed the CONSORT guidelines.
The patients were allocated into groups ‘A’ or ‘B’ using
simple random sampling. A research assistant, who was
blinded to the details of the allocation, was responsible for
enrolling the patients who agreed to participate in the
study and assigned them randomly to one of the groups.
The patients were unaware of their allocated group.

The intervention group was given an audio device
containing public health messages about COVID-19 (such
as general information about COVID-19, the mode of
transmission, and the number of people being infected)
and preventive health behavior for the COVID-19
pandemic (such as the importance of wearing a face mask,
hand hygiene, and social distancing) with instrumental
music playing in the background. The control group was
given an audio device with the same instrumental music
but with no public health messages. The music
(instrumental piano song) was selected by the
researchers. The music was played for 15-20 min during
the dental treatment. The playback was manual if the
treatment took a long time. The volume of the music was
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controlled to an acceptable level by the dental surgery
assistant.

A questionnaire was adopted from the WHO and
extracted to suit the study objectives related to knowledge
and preventive health behavior for the pandemic.’ The
guestionnaire was comprised of 5 sections. The first
section included the sociodemographic characteristics of
the participants (e.g., age, gender, education level,
occupation, chronic illnesses, and healthcare provider).
The second section was about awareness and was
comprised of five items. For example: ‘Are you aware of
the COVID-19 virus outbreak? and ‘Did you know that the
COVID-19 virus is spreading rapidly?’ The answers were
yes or no. The 'yes’ answer was assigned a score of 1 and
the items were summed up with a total score ranging
from 0 to 5. A higher score indicated good awareness of
the outbreak. The third section was about COVID-19
knowledge, including their perceived knowledge level of
the COVID-19 virus and how it spreads (2 items), and
knowledge about COVID-19 (6 items). The perceived
knowledge level was rated using a 7-point Likert scale
from 1 = very poor knowledge to 7 = very good knowledge.
Correct answers about COVID-19 in this section were
assigned a score of 1, and the items were summed with a
total score ranging from 0O to 6. A higher score indicated
good knowledge of COVID-19. The fourth section was
about preventive measures. Thirteen items were
assessed based on ‘yes', 'no’, and ‘don’t know' answers,
with scores of 1 for ‘yes' and 0 for ‘no’ or ‘don‘t know'. The
items were summed up and a total score ranged from 0
to 13. A higher score indicated that more preventive
measures were being taken. The last section was about
perceived self-efficacy and consisted of 6 items rated
using a 7-point Likert scale, from 1 = strongly disagree or
extremely difficult to 7 = strongly agree or extremely easy.
The total score ranged from 0 to 42 and a higher score
indicated higher self-efficacy. Content validity was tested
to assess the reliability of the instrument for the study,
and Cronbach's alpha was 0.6. A test-retest was
performed to assess the validity of the questionnaire with
kappa values ranging from 0.6 to 0.8, indicating moderate
to good reliability.

Patients who fulfilled the inclusion criteria were invited to
participate in the study. The inclusion criteria were >18
years, able to listen to audio, able to read, and willing to
participate in the study. The patients were given an audio
device during their dental treatment. Hand sanitizers
were placed at a few locations in the clinic, including the
entrance, at the counter, and outside the treatment room.
The patients’ behavior in using the hand sanitizer was
observed by a research assistant who was blinded to the
group allocations. The patients completed the
questionnaire after the treatment was completed.

The sample size calculation was based on the assumption
that there would be a 50% difference in preventive health
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behavior between the intervention and control groups,
with 80% sample power. Thus, a sample size of 64
participants in each group was required for this study.
Data entry and data analysis were performed using SPSS
24 software (SPSS Inc., Chicago, IL, USA). The descriptive
data analysis was conducted for the sociodemographic
information, while the chi-square and independent t-test
were used to compare the groups. Logistic regression was
conducted to determine the factors associated with
preventive health behaviors after the treatment. A p-value
<0.05 was considered significant.

RESULTS

A total of 130 patients agreed to participate in the study.
The participants’ mean age was 40.57 + 13.91 years (range
18-77 years). More than half of the participants were
female (65.4%) and 94.6% were not health providers.
Approximately half of the patients (55.4%) had bachelor’s
degrees or higher. Most of the respondents (91.5%)
claimed that they had no chronic ilinesses. The profile of
the participants is presented in Table 1.

Table 2 presents the effective measures taken to prevent
the spread of COVID-19. The preventive measures taken,
including hand washing for 20 sec, wearing a face mask,
and practicing social distancing were highly effective
(96.9%, 96.9%, and 99.2%, respectively) in preventing the
spread of the novel coronavirus.

Table 3 presents the profiles of those who performed the
preventive health behavior (i.e., hand cleaning behavior)
during their dental visit. More than half of the participants
in the test group (those who received the informational
message related to the preventive measures against
COVID-19) cleaned their hands immediately after the
treatment (62.5%) and at the counter after completing the
treatment (52.8%). However, no significant difference was
observed in this hand cleaning behavior between the two
groups. Additionally, no significant differences were
observed in most of the participants’ profiles who washed
their hands (p > 0.05), except for the education level and
health provider status. Almost 70% of the participants
with bachelor’s degrees or higher washed their hands at
the counter after completing the treatment (p = 0.046). A
significantly higher proportion of those who were
healthcare providers cleaned their hands at the counter
after the treatment, compared to those who were not
healthcare providers (p = 0.017).

Table 4 presents the differences in the domain measures
between the test and control groups. Improvements in the
knowledge level, preventive behavior, perceived knowledge
level, and self-efficacy level were observed in the test group
compared to the control group, but there were no
significant differences between the two groups (p > 0.05). A
significant difference in the awareness level was detected
between the test and control groups (p = 0.007).
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TABLE 1. Demographic profile of the participants (N = 130)

Variable N %

Age

18-25 years old 28 21.5

26-35 years old 20 15.4

36-45 years old 32 24.6

46-55 years old 31 23.8

> 55 years old 19 14.6
Gender

Male 45 34.6

Female 85 65.4
Education

Up to Secondary School 31 23.8

Certificate / Diploma 27 20.8

Bachelor's degree & higher 72 55.4
A health professional

Yes 7 5.4

No 123 94.6
Having a chronic illness

Yes 11 8.5

No 119 91.5
Work Sectors

Government 27 20.8

Private 59 45.4

Education Centre 8 6.2

Unemployed 36 27.7

The preventive health behavior of both groups was
significantly different before and after the treatment (p <
0.001, Table 5). More than half of the participants in the test
group and only half of those in the control group performed
the preventive health behavior.

Table 6 presents the significant factors related to
performing the preventive health behavior after the
treatment. As results, participants in the test group were
2.92 times more likely to perform the preventive health
behavior than those in the control group. Those aged 26-35
years and 46-55 years were 1.0-fold more likely to perform
the behavior compared to those >55 years. Those who had
lower scores were less likely to perform the preventive
behavior at the end of the treatment.

DISCUSSION

The COVID-19 outbreak has caused major changes in daily
life. Various measures have been taken, particularly the
vaccination program, which has reduced the number of
severe cases worldwide.'® Nevertheless, preventive
measures in the form of hand washing, wearing a face
mask, and keeping social distance must be practiced to
control the infection. Everyone must take precautions in
their daily activities, particularly when outside in a public
area or a closed space. Many recommendations have
been outlined by health authorities to ensure individual
safety including visiting the dental clinic. Information on
COVID-19 has been well delivered by the government and
related agencies. The knowledge level of this coronavirus
was reported to be high in Malaysia.'
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Dental treatment may pose significant risks to staff and
patients. Many guidelines and protocols have been
developed to prevent the spread of the virus in dental
practices, such as screening of patients, arranging
appointments, pre-procedural mouthwash, and correct
utilization of personal protective equipment.’> A
systematic review on cross-infection in the dental practice
during the COVID-19 pandemic reported that dental
practices have adopted new norms, such as social
distancing, limiting the number of patients attending the
dental clinic at one time, and ensuring proper ventilation
in the clinic."® However, there are few studies on the
preventive behavior measures taken by patients visiting a
dental practice. Wearing a face mask, frequent hand
washing, and social distancing are the main preventive
measures that should be taken by all individuals to curb
transmission of the virus. The effectiveness of COVID-19
information using an audio device and preventive
behavior measures taken by the patients were
investigated in this study.

A systematic review reported that non-pharmaceutical
interventions, such as wearing a face mask, social
distancing, self-quarantine, hand washing, and travel
restrictions are important to curb and mitigate the spread
of the COVID-19 virus."” Hence, this study showed that the
preventive measures taken by the respondents were in
line with the global recommendations. A high percentage
of the participants claimed adherence to the
recommended preventive measures in the form of hand
washing for 20 sec, wearing a face mask, and social
distancing. A high percentage of the participants also
adhered to other preventive measures, such as avoiding
handshaking, not traveling abroad, staying home when
sick, and practicing good coughing etiquette. The same

preventive behavior findings were reported by another
study during the pandemic among the public in
Malaysia.'*

Participants who had higher levels of education and were
healthcare providers tended to wash their hands more
often than their peers who were not healthcare providers.
The level of education is associated with conducting
healthy behaviors. A study in China involving more than
2,000 participants reported that one of the factors
influencing preventive behavior is the knowledge level.'®
More healthcare providers adhere to preventive behavior
(mainly hand cleaning) during the pandemic.'®2°

The participants in the test group had a higher level of
awareness, knowledge, preventive measures taken,
perceived knowledge, and perceived self-efficacy
following the intervention than those in the control group,
but most of the differences were not significant, except for
the awareness level. In addition, the preventive health
behavior after the treatment improved significantly in the
intervention group with a high prevalence of participants
washing their hands. Despite the lack of interventional
studies on COVID-19 prevention, some studies have
shown improvements in COVID-19 knowledge and
preventive behavior. A national randomized controlled
trial study in India reported that video interventions
significantly increase knowledge and preventive behavior,
as well as the attitudes of the participants.?! Another large
global population study involving more than 15,000
participants from five countries reported that a short,
wordless, and animated video intervention delivered by
health authorities using social media as the main platform
significantly increased their COVID-19 knowledge.??

TABLE 2. Effective measures taken to prevent the spread of the novel coronavirus

The preventive measures taken NY?OZ) NN(;)) Dorlw\l’t(oa/op))ply
Hand washing for 20 sec 126 (96.9) 4(3.1) 0(0.0)
Avoid touching your eyes, nose, and mouth with unwashed hand 127 (97.7) 1(0.8) 2(1.5)
Using disinfectants to clean hands when soap and water not available 130 (100.0) 0(0.0) 0(0.0)
Staying home when sick 129 (99.2) 1(0.8) 0(0.0)
Not travelling abroad 129 (99.2) 1(0.8) 0(0.0)
Covering mouth when coughing 129 (99.2) 1(0.8) 0(0.0)
Practicing social distancing 129 (99.2) 1(0.8) 0(0.0)
Avoiding places where many people gather 128 (98.5) 1(0.8) 1(0.8)
Wearing a face mask 126 (96.9) 4(3.1) 0(0.0)
Avoiding close contact with someone who is infected 127 (97.7) 3(2.3) 0(0.0)
Self-quarantine 107 (82.3) 16 (12.3) 7(5.4)
Avoid hand shaking 105 (80.8) 1(16.2) 4(3.1)
Avoid touching inanimate surfaces 126 (96.9) 2(1.5) 2(1.5)
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TABLE 4. Domain scores in the test and the control groups (N = 65)

Mean (SD)
The test and control groups Test Control p
N (%) N (%)
Awareness 5.000 (0.000) 4.892 (0.312) 0.007*
Knowledge 5.415(0.634) 5.384(0.722) 0.797
Preventive behavior 12.585(0.788) 12.308 (1.983) 0.079
Self-efficacy 34.953(4.661) 33.923 (4.135) 0.185
Independent t-test
*p < 0.05

TABLE 5. Differences in preventive health behavior between the test and control groups (N = 65)

Test Control
Yes No Yes No
N (%) N (%) N (%) N (%)
Before Treatment 8(12.3) 57 (87.7) 7 (10.8) 58 (89.2)
After Treatment 43 (66.2) 22 (33.8) 32(49.2) 33(50.8)
p <0.001* <0.001*

McNemar test; p < 0.05

TABLE 6. Logistic regression analysis of the preventive health behavior after treatment

Factor Beta (SE) Odds Ratio (95%Cl) p
Group

Test 1.07 (0.45) 2.92(1.21-7.07)

Control* 0.017
Age

18-25 years old -1.59(0.84) 0.21 (0.40-1.06)

26-35 years old 0.08 (0.89) 1.08 (0.19-6.18)

36-45 years old -0.87(0.75) 0.42 (0.10-1.81)

46-55 years old 0.37 (0.78) 1.45 (0.32-6.69)

> 55 years old* 0.028
Measures taken -0.55(0.27) 0.58 (0.34-0.97) 0.036
Constant 13.50 (6.08) 0.027

* reference category

The preventive behavior toward COVID-19 also increased
but not significantly. These results indicate that proper
interventional strategies enhance preventive behaviors in
the population.

The concept of self-efficacy has been widely used to
explore individuals' perceptions as to whether a particular
behavior can be performed.? Studies have shown that
higher self-efficacy predicts better health outcomes and
behavior, such as among patients with chronic
musculoskeletal pain® and diabetes.?® Self-efficacy is an
important factor to improve adherence to COVID-19
precautionary measures among the public in Hong Kong.
26 Thus, a high self-efficacy level could help to improve
COVID-19 preventive health behavior. This result was in
agreement with the findings of this study.

Group, age, and preventive measures taken were the
three significant variables associated with preventive
health behavior after the treatment. Participants in the
intervention group were more likely to perform the
preventive health behaviors compared to those in the
control group. Participants aged 26-35 years and 46-55

Makara | Health Res.

years were more likely to perform the behaviors than
older participants, and younger and middle-aged
participants were less likely to perform the behaviors than
those aged >55 years. A Singapore study reported that
participants aged 21-35 years and those >50 years tend
to adhere to the preventive behavior compared to those
in other age groups.?” This could be related to the time
spent on the news and social media by different age
groups.?® In addition, participants with lower scores on
the preventive measures were less likely to perform the
preventive behavior at the end of the treatment.

The study had some limitations. First, some of the
preventive health behavioral data were self-reported.
Thus, the data could be biased, and there was a potential
socially desirable bias. Secondly, this study was
specifically designed for patients attending a dental clinic
and the participants were more educated than the
general population. Therefore, these results cannot be
generalized to other populations. Moreover, the
participants were well aware of the disease outbreak and
may have already had high compliance with the
preventive health measures when visiting the dental
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clinic. Hence, the results must be interpreted cautiously
for other dental patients. The number of recordings
played for each patient was not measured, and this may
have influenced the recall of information.

CONCLUSIONS

This study has shown the potential effects of using an
audio device with informative messaging to disseminate
health information. The results will help improve
awareness, knowledge, and self-efficacy among patients
visiting a dental practice. Innovative interventional
features could be designed to help deliver health
messages, particularly public health messages during
health catastrophes or unprecedented events, such as the
COVID-19 outbreak. Thus, the findings of this study will
serve as a platform to enhance healthcare messages and
improve preventive health behavior.
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Abstract

Background: The aim of this study was to compare three different pulp coverage materials with calcium silicate content
considering microleakage in the cavity floor and evaluate the gaps with a stereomicroscope and scanning electron microscope
SEM.

Methods: A total of 40 human molar teeth were used in this study, and class V (4 mm mesio-distal x 3 mm gingivo-occlusal x 3 mm
depth) cavities were prepared. The samples were divided into four groups (N = 10), including NeoPutty(Nusmile), Biodentin
(Septodont), and TheraCal PT (Bisco). All groups were restored using Single Bond Universal adhesive and Filtek Z250 (3M ESPE). The
0.5% basic fuchsin dye leakage was examined at 40x magnification under a stereomicroscope. SEM analysis revealed that the
magnification was fixed at 1.00 KX on all the images. The gaps between the pulp coverage material and the cavity floor dentin were
measured from four different points.

Results: The different microleakage scores were statistically significant (p < 0.05) when the pulp coverage materials were compared
considering microleakage.

Conclusions: Within the scope of this study, the biocompatible pulp coating materials NeoPutty and Biodentin showed the least
microleakage at the cavity floor and the smallest gaps on the dentin material combined surfaces. By contrast, TheraCal showed
increased microleakage and large gaps.

Keywords: calcium silicate, gap, microleakage, pulp

INTRODUCTION mineralized tissue and the formation of calcified tissue. By

inducing type 1 collagen synthesis and the differentiation
Restoration with an esthetic restorative material is the of pioneer cells to mineral expressing cells, these
currently accepted form of treatment for dentin and materials can initiate the process of mineralized tissue
enamel tissue loss due to decay. Composite restorative formation, such as cementogenesis, dentinogenesis, and
materials have become indispensable because of their osteogenesis.2 The main components of these materials
superior esthetic properties and the absence of any are tricalcium silicate and dicalcium silicate, which are
laboratory process. However, the problems involving both classified as hydraulic cements because of the
polymerization shrinkage of composite resins and formation of calcium silicate hydrate and calcium
microleakage development over time in large restorations hydroxide by entering into a reaction with water.3 When
have not yet been resolved. In deep restorations, the use in contact with biological tissue fluids, the formation of
of lining materials is necessary to prevent leakage, protect hydroxyapatite-like crystals provides adhesion and
the pulp tissue, and stimulate remineralization. Calcium impermeability.# These hydraulic materials are used
hydroxide has been used for many years as a pulp clinically for pulp coverage, pulpotomy, apexogenesis,
protective material below restorations.’ apexification, perforation repair, and root tip filling due to

their bioactivities.> Calcium silicates have become a focus
Calcium silicate materials have recently been used, which of interest for researchers because they support
support the differentiation of cells produced by regeneration and repair without causing excessive

inflammation, toxic reactions, or allergic reactions in the
*Corresponding author: live biological system tissues.
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E-mail: yyavuz-21@hotmail.com impermeable biomaterial, facilitate the formation of hard
tissue, and complete the procedure by supporting the
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remaining weak dentin tissue. Mineral trioxide aggregant,
which was the original version first introduced for this
purpose, had disadvantages, such as difficulties in
manipulation in temporary pulp coverage, a long
hardening period, and long application time to upper
restorations. Therefore, new bioactive materials were
developed. These materials include Biodentin (Septodont,
St. Maur-des-Fossés, France), TheraCal PT (Bisco Inc.,
Schaumburg, IL, USA), and NeoPutty (NuSmile, Houston,
TX, USA), which contain calcium silicate and have some
advantages in application.*®

Biodentin provides stimulation of growth factors that
activate dentinogenesis and the differentiation of
odontoblasts. Increasing the expression of TGF-B1 growth
factor from pulp cells causes angiogenesis, the
accumulation of progenitor cells, cell differentiation, and
mineralization.”'° This growth factor has good adhesion
due to the micromechanical adhesion to dentin tissue.'0™
Reports also indicate its capability to form a mineral
infiltration zone on the dentin surface. This layer (mineral
infiltration zone) that forms within the intertubular
structure of dentin is rich in carbonate ions.'?

Biodentin, which has bioactive properties, has been
reported to promote hard tissue regeneration without
any signs of moderate or severe pulp inflammation
response. Thus, Biodentin can meet restorative
requirements because the entire procedure can be
completed in a single session; moreover, it has simple
clinical use and has superior mechanical, impermeability,
and therapeutic properties.’®'3

TheraCal LC was introduced as a material combining the
desired properties of calcium silicate and the increasingly
advantageous use of resin, which is hardened with a light
source in vital pulp treatments. Since the introduction of
TheraCal LC onto the market, it has been extensively
studied in vitro and in vivo and different results have been
obtained. Therefore, recommendations indicate that the
use of TheraCal LC is limited to indirect pulp coverage in
vital pulp treatments. TheraCal PT has been presented on
the market as a new calcium silicate-based material,
which is double cured and modified with resin. It can be
used for pulpotomies and direct and indirect pulp
coverage according to the manufacturer.2’.14

NeoPutty has been introduced as packaged ready for use,
which does not require any mixing procedure. As
described by the manufacturer, NeoPutty has been
designed for in vivo application in the presence of
moisture coming from surrounding tissues.* This material
is recommended for placement over the pulp at a
minimum thickness of 1.5 mm and for completion of the
restoration. However, the hardening time of this material
remains unknown.3>
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Considering impermeability, a material defined as
biocompatible should have good bonding with the pulp
dentin complex and the upper final restoration.
Microleakage in the interface between dentin and the
pulp coverage material is responsible for postoperative
sensitivity and the formation of secondary decay.'>'

Microleakage is crucial considering restoration survival.
One of the main factors affecting the clinical life of the
restoration is microleakage occurring in the dental hard
tissue and restoration interface. The development of
secondary decay in the restoration can lead to treatment
failure.’>16

In vitro studies have often used the staining penetration
method to determine and evaluate microleakage between
dental hard tissues and filling materials. The method is
extremely simple, repeatable, and does not contain
reactive chemicals.”®

Studies that have investigated NeoPutty and TheraCal PT
considering microleakage and micro gaps were
unavailable in the literature.

The new materials of NeoPutty, TheraCal PT, and
Biodentin were compared in the current study. The aim of
the study was to compare the interaction of dentin and
pulp coverage material in the cavity floor considering
microleakage and evaluate SEM scanning of the dental
material interface. For the null hypothesis to be accepted,
the results of three pulp coverage materials containing
calcium silicate were examined and analyzed considering
microleakage.

METHODS

Preparation of the Restorations

This in vitro study was conducted in the Restorative
Dentistry Department of Harran University Dental Faculty.
The study material comprised 40 human molar teeth with
no decay, which had been extracted for periodontal or
orthodontic reasons. The teeth were examined
individually to ensure the absence of decay, fracture, or
cracks in the crown section and no previous restoration.
Soft tissue remnants on the teeth were removed with a
scaler, and all the surfaces were cleaned and polished.

The teeth were stored in distilled water at room
temperature until the study. Standard Class V cavities
were opened on the buccal surface of each tooth using a
cylindrical diamond burr (Plus, BR31B, P.R.C) under air
and water cooling. The cavities were prepared with
dimensions of 4 mm (mesio-distal) x 3 mm (gingivo-
occlusal) x 3 mm (depth). During the cavity preparations,
care was taken such that no deviation in the cavity
dimensions was observed by using a periodontal probe
with a millimetric tip. The teeth with complete cavity
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preparation were then randomly separated into four
groups of 10, and the cavity liners were applied in
accordance with the producer’s offer.

Group 1: The cavity material system used was NeoPutty,
Single Bond Universal (3M ESPE, St. Paul, MN, USA), and
Filtek Z250 (3M ESPE, St Paul, MN, USA).

Group 2: The cavity material system used was Biodentin,
Single Bond Universal, and Filtek Z250.

Group 3: The cavity material system used was TheraCal
PT, Single Bond Universal, and Filtek Z250.

Group 4: Control group with no cavity material applied.

The composite restorations were realized by using the
same procedures in the control and experimental groups
and the application of the different materials.

The finishing and polishing procedures were then
performed on all the samples with aluminum covered
disks (Sof-Lex, 3M ESPE, St. Paul, MN, USA). Following 24 h
in an incubator at 37 °C (Nlve Incubator EN 500, Ankara,
Turkey), the samples underwent 1500 thermal cycles (30 s
waiting time) in thermal baths at 5+ 2 °C and 55 + 2 °C.
The thermal cycles were conducted in the Dental Faculty
Research Laboratory of Erciyes University.

Leaving a 1 mm border at the edges of the restoration, the
entire tooth surface was then coated with two layers of
nail varnish. When the nail varnish was dried, the teeth
were placed in 0.5% basic fuchsin for 24 h and then
removed and washed under running water. The teeth
were separated into two equal parts horizontally in the
bucco-lingual direction to pass through the center of the
restoration. The stain leakage formed at the edges of the
restoration was examined on each tooth by the same
researcher at  40x  magnification  under a
stereomicroscope (Olympus SZ60, Tokyo, Japan) (Figure
1). The stain leakage formed on the cavity walls at the
interface of the tooth and the restoration was scored as
follows:"?

Score 0: no stain leakage;

Score 1: stain penetration to one-third of the depth of
the cavity;

Score 2: stain penetration to two-thirds of the depth of
the cavity;

Score 3: stain penetration as far as the cavity floor;

Score 4: stain penetration present in the cavity floor.

Four samples were randomly selected from each group
for SEM analysis. The smear layer was removed by
applying 37% orthophosphoric acid to the tooth surfaces
for 5. The SEM (Zeiss EVO 50) images were then obtained
at the Science and Technology Research and Application
Center of Harran University. The dental samples were
coated with gold at approximately 5 nm thickness with an
electron microscopy system gold covering device before
the images were obtained to ensure their conductivity.
The images were taken with a secondary electron detector
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at EHT10.00 kV and a work distance of 11.0 mm. The
magnification ratio was fixed at 1.00 KX on all the images.
The gaps between the pulp coverage material and the
cavity floor dentin were measured from four different
points on the images (Figure 2).

This research was approved by the Harran University
Clinical Research Ethics Committee’s decision numbered
HRU/22.09.05.

Figure 1. Stereomicroscope images at x40 magnification (A)

NeoPUTTY, (B) Biodentin, (C) TheraCal PT, (D) Control group.

B e KT Benmy & T i roe [
i

Figure 2. (A) SEM images of the cavity floor of the samples
applied with NeoPUTTY (B) SEM images of the cavity floor of
the samples applied with TheraCal PT (C) SEM images of the
cavity floor of the samples applied with Biodentin (D) SEM
images of the samples of the control group.
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Statistical Analysis

Data were analyzed using SPSS Statistics version 23.0
software for Windows (IBM Corporation, Armonk, NY,
USA). Descriptive statistics were stated as mean, median,
and standard deviation values, numbers, and
percentages. Normality of the data distribution was tested
using the Shapiro-Wilk test. The data were not normally
distributed; thus, the Kruskal-Wallis test was applied to
determine significant differences between the groups.

RESULTS

The microleakage scores of the cavities for the different
pulp coverage materials (Biodentin, NeoPutty, and

TheraCal PT) and the control samples are shown in Table
1. In the comparison of the microleakage of the pulp
coverage materials, cavities restored with TheraCal PT
showed significantly higher microleakage than those
restored with NeoPutty and Biodentin.

The micro gap width values between the dentin and pulp
coverage material in the experimental groups and
between the dentin and the restorative material in the
control group are shown in Table 2. When comparisons
were made between the groups of the interface micro gap
width, the cavities restored with TheraCal PT showed a
significantly larger gap width than those with NeoPutty
and Biodentin (p < 0.05) (Table 2).

Table 1. Microleakage scores in cavities restored with TheraCal PT, Biodentin, and NeoPutty

Microleakage Scores

Type of pulp coverage material N 0 1 > 3 7 Median p
Biodentin 10 0 10 0 0 0 1
NeoPutty 10 0 10 0 (0] 0 1 0.001*
TheraCal PT 10 0 0 2 4 4 3
Control 10 0 0 6 1 3 2

Sample size: 40 (p < 0.05)

Table 2. Comparisons of the micro gap width values between pulp coverage materials and dentin using SEM

Type of pulp coverage material N Mean Std Deviation Median Std Error of Mean p
NeoPutty 4 3.46200 0.727198 3.40000 0.363599

TheraCal PT 4 33.4750 0.73668 33.5450 0.36834 0.003*
Biodentin 4 7.2543 0.60007 7.1810 0.30004 ’
Kontrol 4 15.9675 0.77672 16.1150 0.38836

*Kruskal-Wallis Test. Statistically significant at p < 0.05

DISCUSSION

The increasingly predominant role of calcium silicate in
restorative dentistry can be explained by the high
biocompatibility, thereby promoting the formation of a
high-quality dentin bridge, and the impermeability of the
region covering the pulp.’? The stain penetration method
is the most widely used technique for obtaining
information regarding impermeability to bacteria, fluids,
chemical substances, molecules, and ions between the
restoration and dental hard tissues. This method can
provide information regarding new restorative
materials."’

The aim of this in vitro study was to compare the levels of
impermeability of different materials with calcium silicate
content that are used for pulp coverage through the stain
penetration method. The null hypothesis of the study was
rejected. The study results showed a statistically
significant difference in microleakage between the control
group and the groups where NeoPutty, Biodentin, and
TheraCal PT were used as vital pulp coverage materials.
This difference can be explained by the polymerization
shrinkage of the resin of the composite restoration in the
TheraCal PT and control groups. Previous studies have
reported impaired adaptation to cavity walls in resin-
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based materials due to polymerization shrinkage, thereby
inducing microleakage occurrence.?' In a study by Yikilgan
et al., as the system material in resin restorations, resin-
modified calcium silicate cement and the use of fluid
composite and resin-modified glass ionomer cement did
not prevent microleakage; however, a lower rate of
microleakage compared with the control group without
any system material used was found.?'

In the evaluation of microleakage under a light
microscope in the current study, Biodentin and NeoPutty
showed similar results of successful impermeability
compared with TheraCal PT. NeoPutty and Biodentin were
successful considering impermeability, but they can also
be compared considering application in vital pulp
treatments. The short hardening time of Biodentin
(minimum 12 mins) is accepted as an advantage among
calcium silicate cements, whereas no waiting time has
been reported by the manufacturer for NeoPutty. The
recommended hardening of NeoPutty has not occurred in
vital pulp treatment for completion of the restoration in a
single session; however, this condition can be changed to
the corresponding minimum pressure when completing
the restoration. Therefore, fixation of the cavity with a
fluid resin material is recommended. The results of
Biodentin in the current study supported other studies
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related to microleakage and were consistent with the
literature.!16.22.23

Lovan et al. evaluated the effect of tooth wetness on
Biodentin considering marginal microleakage and
showed good marginal impermeability of Biodentin
restorations in dry and wet hard tissues despite the
wetness at the occlusal and cervical margins." In a
comparison of bacterial leakage in apical coverage, Refael
et al. found Biodentin to be more successful than ProRoot
mineral trioxide aggregate and calcium-enriched
mixture.?* Koubi et al. compared Biodentin and resin-
modified glass ionomer cement restorations with the
open sandwich technique using the in vitro glucose
diffusion method and concluded the absence of a
statistically significant difference.’

Choudary D. used the open sandwich technique of
calcium silicate-based Biodentin and full filling material
and also concluded the absence of a statistically
significant difference between the two restoration
techniques considering in vitro impermeability.’® No study
could be found in literature that has evaluated
microleakage of the following: TheraCal PT, which is a new
calcium silicate-based material, dual-cure hardened with
resin content; and NeoPutty, which is packaged ready for
use and does not require any mixing process. In the stain
penetration method applied in this study, the highest
score of 4 (microleakage present) was observed in the
TheraCal PT group and the highest score in the Biodentin
and NeoPutty groups was 1 (stain penetration as far as
one-third of the depth of the cavity). This difference was
assumed to be due to polymerization shrinkage of the
resin content in TheraCal PT.

The investigation of microleakage using the stain
penetration method was supported by the SEM analysis
results of the dentin material interface. In the SEM
examination of the interface between the different
calcium silicate materials and the dentin, NeoPutty was
observed to provide the best adaptation to dentin and
formed a small gap (mean 3.46 pm) (Table 2, Figure 2). The
other gap values were as follows: mean 7.25 pm for
Biodentin, mean 15.96 pm in the control group, and the
largest gap was found in TheraCal PT at 33.37 pm (Table
2, Figure 2). The vacuum process in SEM analysis studies
may cause dry shrinking in the dental hard tissue and the
material. The water-based chemistry of calcium silicates
may also change the nature of dentin interface material
adaptation in this process.?> Therefore, techniques, such
as confocal and atomic force microscopy, which do not
change the structural properties of materials, can be used
to investigate the interface properties.?

The interaction of pulp coverage materials with dentin is
clinically important considering ion leakage from the
material to dentin tubules and reaching the dental pulp.
Gaps between the materials and the tooth structure can
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be attributed to re-colonization by bacteria, causing the
formation of secondary decay.?®

Calcium silicate cements interact with the underlying
dentin by the movement along the interface of calcium
ions, creating a mineral infiltration region.?® However, no
such movement has been observed and only the
accumulation of calcium phosphate in the interface has
been recorded in previous studies.?”

In studies of the tooth-material interface using confocal
microscopy, Hadis M. et al. reported the presence of
phosphorus accumulation in the Biodentin-dentin
interface but no elemental migration was observed for
silesium, aluminum, or zinc.?®

In the current study, the placement techniques and
thicknesses of all three materials complied with the
maufacturer’s instructions. However, the type of dentin to
which the cement was applied, the form in which the
smear layer occurred, and the sample preparation
methodology could have affected the results. Thus,
further studies with large samples are necessary for this
subject to be understood effectively.

CONCLUSIONS

Within the limitations of this study, the biocompatible
pulp coverage materials, namely NeoPutty and Biodentin,
showed minimal microleakage in the cavity floor and
fewer gaps between the dentin and filling material.
TheraCal, which is completed with a hardening light
source, showed significantly increasing microleakage and
large separation in the dentin material surfaces.
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