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DISCUSSION
In the contemporary era, despite significant 
advancements in synthetic drugs, their association 
with serious adverse effects has become apparent. 
The absence of adverse effects in plant products 
and homeopathic drugs underscores their distinc-
tive position. Consequently, a systematic explora-

tion is warranted to ascertain the efficacy of 
plant-derived products as agents for anti-inflamma-
tory, anti-nociceptive, and antipyretic purposes. The 
findings of the present study reveal that the n-hex-
ane fraction of Indigofera gerardiana (IG) exhibits 
both anti-inflammatory and anti-nociceptive activi-
ties, yet does not demonstrate antipyretic effects. 

From the results, it can also be postulated that the 
n-hexane fraction of IG has peripheral effects of PG 
synthesis but lacks central effects.

The carrageenan-induced paw edema model is a 
well-established experimental design utilized for 
assessing the anti-inflammatory properties of plant 
extracts20, 21 .This edema, which is characterized by a 
biphasic event, involves a non-phagocytic edema-
tous phase in the first hour to 1.5 hours, influenced by 
chemical mediators like serotonin, histamine, and 
bradykinin affecting vascular permeability. Subse-
quently, second phase unfolds from the second 
hour to fifth hour, marked by increased edema 
formation attributed to the overproduction of 
prostaglandins.22, 23

Pre-treatment with the n-hexane fraction significant-
ly reduced carrageenan-induced paw edema at 
100mg/kg (p values less than 0.05 and 0.01), 
15mg/kg (p values less than 0.05 and 0.001), and 
200mg/kg (p values less than 0.01 and 0.001) after 2 
and 3 hours, with the maximum anti-inflammatory 
effect observed at 200mg/kg at the 3rd hour (p < 
0.001). Acetylsalicylic acid (standard) at 100mg/kg 
exhibited moderate to highly significant alleviation 
of paw edema from 1 to 5 hours, with a peak effect 
of 74% reversal at the 3rd hour. However, the effect 
remained significant but similar during all estimated 
times. The study confirms that the n-hexane fraction 
at 150 and 200mg/kg is most effective, showing 
anti-inflammatory activity from the 2nd to the 5th

hour, particularly pronounced in the second phase 
after the 1st hour, potentially attributed to its flavo-
noid content24, 25.

The acetic acid-induced writhing model serves as a 
screening tool to assess the anti-nociceptive proper-
ties of plant extracts and new agents26, 27. This model 
explicates the peripheral anti-nociceptive activity of 
extracts. Intra-peritoneal acetic acid injection 
induces the release of prostaglandins (PGE2 and 
PGF2α) and cytokines, leading to local inflamma-
tion and elevated cyclooxygenase levels in perito-
neal fluid, causing visceral pain28, 29 .Compounds 
reducing writhing may inhibit prostaglandin synthe-
sis, contributing to peripheral anti-nociceptive activ-
ity. The percent analgesia exhibited dose-depen-
dency at 16.90% (100mg/kg), 20.76% (150mg/kg), 
and 26.13% (200mg/kg). The hot-plate test, com-
monly utilized for assessing centrally acting anti-no-
ciceptive agents, employed tramadol, an opioid 
agonist as an alternative to acetylsalicylic acid for 
inducing a thermal pain model. At 30 minutes, 
nociceptive response latencies for doses of 100, 200, 
and 300 mg/kg were 8.72 ± 0.15, 10.44 ± 0.62, and 
11.70 ± 0.51, respectively. After 1 hour, the decrease 
in pain sensation for the same doses was 8.65 ± 0.28, 
10.32 ± 0.42, and 11.00 ± 0.87. At 90 minutes, 
nociceptive responses were 8.60 ± 0.15, 10.22 ± 0.45, 

and 11.20 ± 0.53. Significant latency of nociceptive 
response at 2 hours, particularly at 300mg/kg (p 
value less than 0.001) was observed. Tramadol (stan-
dard) exhibited its analgesic effect within 30 min. 
The observed weak analgesic effect suggested the 
exclusion of centrally acting agents, implying that 
only peripherally acting components contribute to 
the anti-nociceptive action of the n-hexane fraction 
of IG.

Yeast-induced pyrexia serves as a standard screen-
ing test for evaluating the antipyretic activity of both 
plant materials and synthetic drugs30, 31. Subcutane-
ous injection of yeast causes fever through prosta-
glandin production32. Paracetamol reduces prosta-
glandin synthesis by inhibiting the cyclooxygenase 
enzyme, affecting mediators of pyrexia and contrib-
uting to its antipyretic effect33. However, the n-hex-
ane fraction of IG did not demonstrate significant 
antipyretic effects at doses of 100, 150, and 
200mg/kg, when compared to paracetamol. This 
suggests that while IG exhibits anti-inflammatory 
and anti-nociceptive activities, it lacks antipyretic 
properties, akin to the behavior of cyclooxygen-
ase-2 inhibitors.

The study limitations include testing only a limited 
range of doses for the n-hexane fraction, necessitat-
ing a broader range to understand the optimal 
therapeutic dose. Additionally, there was no 
detailed phytochemical profiling to identify the 
specific bioactive compounds responsible for the 
observed effects. The study also lacked mechanistic 
insights, requiring further research to elucidate the 
underlying pathways and molecular targets 
involved.

CONCLUSION
In conclusion, our findings affirm the n-hexane 
fraction of Indigofera gerardiana (IG) as a natural 
therapeutic option for alleviating pain and inflam-
mation. The study provided scientific validation for 
the traditional use of IG as a remedy for analgesic 
and anti-inflammatory purposes. Notably, our inves-
tigations revealed peripheral analgesic activity 
while central analgesic effects were not observed. 
Isolating pure compounds from the plant has the 
potential to unveil the mechanisms behind these 
activities. 
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ABSTRACT

Background: Health education is crucial for fostering good oral health and using dental care to 
build cleaning habits is the most effective way to achieve good oral health. This study aimed to 
compare the reduction in dental plaque score among lecture and pamphlet groups via bass tooth 
brushing demonstration among school-going children of Karachi. 

Methods: A randomized controlled trial was conducted with sixth-grade students aged 11 to 13 from 
three government schools, selected through convenience sampling, and students were randomly 
assigned to three groups: Group A (Lecture), Group B (Pamphlet), and Group C (Control). The 
sample size was 168 (56 per group). Data collection involved structured proformas and oral health 
examinations. Groups A and B learned the Bass brushing method based upon criteria of the 
American Dental Association, while Group C maintained routine practices. Plaque scores were 
assessed at baseline, one month, and three months, with analysis using SPSS and Chi-square tests for 
significance. P-value ≤ 0.05 was considered statistically significant. 

Results: Mean age of participants was 12.161±0.493 years. Group A and B had good plaque scores 
(0.1-0.9mm) at T0, T1 and T2 among 51.8%, 85.7% and 69.6% of the students respectively for group A, 
while 73.2%, 82.1% and 69.6% of the students respectively for group B. A significant difference found 
for plaque score between the control and intervention groups (p<0.001 each).

Conclusion: Proper brushing technique resulted in the reduction of plaque score among the lecture 
group followed by the Pamphlet group, but no reduction was reported for control group. 

Keywords: Prevalence, Bass Tooth Brushing Technique, Dental Plaque, Association, Demographic 
Factors.
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DISCUSSION
Health education programs that aim to promote 
oral health and control the rising burden of oral 
diseases find the ideal home in schools. As a compo-
nent of oral health promotion, oral health education 
has long been regarded as a fundamental and 
necessary aspect of dental health services14. It is 
defined as “a process that informs, motivates, and 
helps persons to adopt and maintain healthy prac-
tices and lifestyles; advocates environmental 
changes as needed to facilitate this goal; and 
conducts professional training and research to the 
same end15.Health education, which should begin in 
early childhood and be reinforced in schools, is the 
key to promoting good oral hygiene practices 
because it helps children form lifelong healthy habits 
in their early years16 .The main aim of intervention 
strategies is to drastically change personal behavior 
from harmful to productive5.Traditionally, informa-
tion, education, and counseling have been used to 
achieve this. According to this study, school going 
students can improve their oral hygiene with the aid 

of a school-based educational intervention that is 
easy to set up and inexpensive. The individuals were 
chosen at random and shared a number of back-
ground traits, including similar socioeconomic status, 
age ranges, and city school districts. The reduction 
in dental plaque score was observed in this study 
and it was concluded that lecture method followed 
by Pamphlet method showed reduction in plaque 
as compared to the control group.  As from baseline 
to 1st follow-up (T1) both lecture and pamphlet 
groups had good plaque scores (0.1-0.9mm) 
among 85.7% and 82.1% of students which at base-
line(T0) was only 51.8% in the lecture group and 
73.2% in pamphlet groups; Moreover, at 2nd follow 
up(T2) both groups had 69.9% students with good 
plaque score (0.1-0.9mm). No change was 
observed among the control group Contrary to this 
a study supporting the current findings showed 
61.7% of the lecture group and only 32.6% of the 
control group showed a reduction in plaque score2.

Another similar study reported that at two months 

follow-up Plaque Index decreased in the lecture 
group former to the Pamphlet group10.  Compared 
to the control groups, the study groups underwent 
proper toothbrushing teaching sessions and they 
showed a significant reduction in plaque and gingi-
val scores11. Among different dental health educa-
tion strategies used it was found that a Positive 
impact on dental plaque was seen among 58% of 
the students in the leaflet group whereas only 37% in 
the videotape and 10% among controls. Hence the 
use of leaflets instead of videotapes improved oral 
hygiene among Nigerian children12. Another similar 
study by L. Gavic and colleagues found that Pam-
phlet method of dental education was weaker then 
lecture method17.The pamphlet is still useful even 
though the study's results were less than ideal. Pam-
phlets are now a popular and widely used tool for 
public education in health promotion. The pam-
phlet's benefits as an instructional tool include its 
affordability, ease of distribution, and ease of 
display. Additionally, readers have the option to go 
back and reread content whenever they see fit or 
when additional information is required. As a result, 
they are among the preferred media for educating 
the broader public. Sadly, pamphlets can occasion-
ally be difficult to understand, having no effect on 
the reader and being ineffective as a teaching tool. 
The level of linguistic expressions used in pamphlets is 
the primary factor contributing to their inefficiency.18

According to our research only 9(5.4%) of the 168 
study participants had a excellent(0mm) Plaque 
score at the start of the study. Following baseline(T)), 
13 (8%) of the subjects had excellent (0mm)plaque 
score at one month(T1) follow up; this value is 4% 
higher than baseline. Additionally, at three 
months(T2) follow up, 29 people (17.3%) had plaque 
scores of excellent (0mm), making this value 12% 
higher than the baseline (5.4%). After three months 
of follow-up, the plaque score dropped from 2-3mm 
at baseline, when it was 5(3%), to 2(1.2%). Similar to 
our study a previous study found proper brushing 
techniques adoption proved significant reduction in 
plaque among pre-school students as recorded 
from baseline at 1st and 2nd follow ups but later at 3rd 

follow up it matches baseline, hence there was a 
rise in plaque index19. Another literature supported 
plaque index further decreased as a result of 
interactive educational sessions with kids using the 
right tools20.In line with current findings a decline in 
plaque was reported as formerly it was 75.5% which 
later declined to 66.5% post-intervention21. A meta 
analysis by Handayatun, N.N., concluded that 
dental health education initiatives carried out in 
schools can lower children's plaque scores. It is 
evident from the analysis that the plaque scores 
from the pre-and post-test differ. There was a nota-
ble difference between the intervention group and 
the control group22.

In this study, the authors used three main modalities 
of health education, two of which were a pamphlet 
and a lecture. The pamphlet was chosen as the 
drafting method because of its advantages, includ-
ing content summarized form, rapid replication, 
easy-to-use design, reusability, and multitasking 
capability. On the other hand, the pamphlet was 
unable to effectively communicate the information 
and the subtleties of a practical instruction. Less 
specialized equipment and facilities were needed 
for verbal instruction/lecture using a dental model, 
which helped kids know how to brush their teeth 
more cautiously. The benefit of the lecture method is 
that it enables multiple students to learn at once. 
With a predetermined lesson plan, schedule, venue, 
and flexibility, the lecture technique is easy to use, 
practical, and popular23.  The same age group 
encountered in both national and international 
literature may be the cause of the synonymous 
findings between this study and earlier ones. Addi-
tionally, similar social and cultural norms prevailing in 
the community may help people understand oral 
health education.

This study proved a statistically significant associa-
tion exists between different categories of 
age(p=0.005) gender (p=0.00), mother’s qualifica-
tion(p=0.001)and Father’s qualification(p=0.003) 
among study and control groups. Similar findings 
were observed by authors previously they found 
statistically significant differences among study and 
control groups and different categories of gender 
(Male/Female)2,10. Another study showed dental 
health awareness has a significant correlation with 
parents' education only whereas family income and 
parents' education had a positive and significant 
correlation with the dental health practice24.

Overall health well as oral health promotion/educa-
tion is critical. Moreover, oral health facility should 
be available to all not just to primary school going 
children. Many different types of health education 
interventions to improve children's oral health are 
planned and they may lead to instill good oral 
health knowledge, attitudes, and healthy behaviors 
among them. Oral health education includes 
proper brushing methods implementation, food and 
nutritional strategies and dental flossing, according 
to many countries' standards.25 Oral health as well as 
oral hygiene are inextricably linked and neglected 
oral hygiene behaviors can lead to morbidities like 
caries and gingivitis. On the contrary lifestyle adap-
tations, such as eating vigorously, sugary drinks 
ingestion, smoking cigarettes and alcohol consump-
tion have bad impact on oral health; however 
improved oral health strategies emphasize at 
preventive intervention. All of these behaviors can 
be controlled in school settings by improving the 
physical environment and provision of oral health 
promotion intervention in school policy4.

This study had small sample size, despite being a 
multi-centered investigation and only government 
schools were approached no private institution 
were encountered. Furthermore, at the first 
follow-up, there was a notable decrease in the 
frequency of plaque in both the lecture and pam-
phlet groups (85.7% and 82.1%, respectively). How-
ever, these numbers later declined to 69.6% each, 
so we are unable to determine which approach is 
superior between lecture and pamphlet. Based on 
current findings dental health education should be 
implemented at school level to promote better oral 
hygiene practices. Furthermore, incorporating 
dental health education sessions into curriculum will 
aid school going children to build good oral habits 
at early age.

CONCLUSION
This study concluded that oral health education via 
Bass brushing method demonstration resulted in the 
reduction of plaque score from baseline to three 
months follow up in the lecture group followed by 
Pamphlet group whereas no change was seen in 
control group. Hence lecture method was found 
effective in reducing plaque scores. Moreover, 
demographic variables age, gender, mother’s qual-
ification and Father’s qualification showed a statisti-
cally significant association among Groups.
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DISCUSSION
In the contemporary era, despite significant 
advancements in synthetic drugs, their association 
with serious adverse effects has become apparent. 
The absence of adverse effects in plant products 
and homeopathic drugs underscores their distinc-
tive position. Consequently, a systematic explora-

tion is warranted to ascertain the efficacy of 
plant-derived products as agents for anti-inflamma-
tory, anti-nociceptive, and antipyretic purposes. The 
findings of the present study reveal that the n-hex-
ane fraction of Indigofera gerardiana (IG) exhibits 
both anti-inflammatory and anti-nociceptive activi-
ties, yet does not demonstrate antipyretic effects. 

From the results, it can also be postulated that the 
n-hexane fraction of IG has peripheral effects of PG 
synthesis but lacks central effects.
 
The carrageenan-induced paw edema model is a 
well-established experimental design utilized for 
assessing the anti-inflammatory properties of plant 
extracts20, 21 .This edema, which is characterized by a 
biphasic event, involves a non-phagocytic edema-
tous phase in the first hour to 1.5 hours, influenced by 
chemical mediators like serotonin, histamine, and 
bradykinin affecting vascular permeability. Subse-
quently, second phase unfolds from the second 
hour to fifth hour, marked by increased edema 
formation attributed to the overproduction of 
prostaglandins.22, 23

Pre-treatment with the n-hexane fraction significant-
ly reduced carrageenan-induced paw edema at 
100mg/kg (p values less than 0.05 and 0.01), 
15mg/kg (p values less than 0.05 and 0.001), and 
200mg/kg (p values less than 0.01 and 0.001) after 2 
and 3 hours, with the maximum anti-inflammatory 
effect observed at 200mg/kg at the 3rd hour (p < 
0.001). Acetylsalicylic acid (standard) at 100mg/kg 
exhibited moderate to highly significant alleviation 
of paw edema from 1 to 5 hours, with a peak effect 
of 74% reversal at the 3rd hour. However, the effect 
remained significant but similar during all estimated 
times. The study confirms that the n-hexane fraction 
at 150 and 200mg/kg is most effective, showing 
anti-inflammatory activity from the 2nd to the 5th 
hour, particularly pronounced in the second phase 
after the 1st hour, potentially attributed to its flavo-
noid content24, 25.

The acetic acid-induced writhing model serves as a 
screening tool to assess the anti-nociceptive proper-
ties of plant extracts and new agents26, 27. This model 
explicates the peripheral anti-nociceptive activity of 
extracts. Intra-peritoneal acetic acid injection 
induces the release of prostaglandins (PGE2 and 
PGF2α) and cytokines, leading to local inflamma-
tion and elevated cyclooxygenase levels in perito-
neal fluid, causing visceral pain28, 29 .Compounds 
reducing writhing may inhibit prostaglandin synthe-
sis, contributing to peripheral anti-nociceptive activ-
ity. The percent analgesia exhibited dose-depen-
dency at 16.90% (100mg/kg), 20.76% (150mg/kg), 
and 26.13% (200mg/kg). The hot-plate test, com-
monly utilized for assessing centrally acting anti-no-
ciceptive agents, employed tramadol, an opioid 
agonist as an alternative to acetylsalicylic acid for 
inducing a thermal pain model. At 30 minutes, 
nociceptive response latencies for doses of 100, 200, 
and 300 mg/kg were 8.72 ± 0.15, 10.44 ± 0.62, and 
11.70 ± 0.51, respectively. After 1 hour, the decrease 
in pain sensation for the same doses was 8.65 ± 0.28, 
10.32 ± 0.42, and 11.00 ± 0.87. At 90 minutes, 
nociceptive responses were 8.60 ± 0.15, 10.22 ± 0.45, 

and 11.20 ± 0.53. Significant latency of nociceptive 
response at 2 hours, particularly at 300mg/kg (p 
value less than 0.001) was observed. Tramadol (stan-
dard) exhibited its analgesic effect within 30 min. 
The observed weak analgesic effect suggested the 
exclusion of centrally acting agents, implying that 
only peripherally acting components contribute to 
the anti-nociceptive action of the n-hexane fraction 
of IG.

Yeast-induced pyrexia serves as a standard screen-
ing test for evaluating the antipyretic activity of both 
plant materials and synthetic drugs30, 31. Subcutane-
ous injection of yeast causes fever through prosta-
glandin production32. Paracetamol reduces prosta-
glandin synthesis by inhibiting the cyclooxygenase 
enzyme, affecting mediators of pyrexia and contrib-
uting to its antipyretic effect33. However, the n-hex-
ane fraction of IG did not demonstrate significant 
antipyretic effects at doses of 100, 150, and 
200mg/kg, when compared to paracetamol. This 
suggests that while IG exhibits anti-inflammatory 
and anti-nociceptive activities, it lacks antipyretic 
properties, akin to the behavior of cyclooxygen-
ase-2 inhibitors.
 
The study limitations include testing only a limited 
range of doses for the n-hexane fraction, necessitat-
ing a broader range to understand the optimal 
therapeutic dose. Additionally, there was no 
detailed phytochemical profiling to identify the 
specific bioactive compounds responsible for the 
observed effects. The study also lacked mechanistic 
insights, requiring further research to elucidate the 
underlying pathways and molecular targets 
involved.

CONCLUSION
In conclusion, our findings affirm the n-hexane 
fraction of Indigofera gerardiana (IG) as a natural 
therapeutic option for alleviating pain and inflam-
mation. The study provided scientific validation for 
the traditional use of IG as a remedy for analgesic 
and anti-inflammatory purposes. Notably, our inves-
tigations revealed peripheral analgesic activity 
while central analgesic effects were not observed. 
Isolating pure compounds from the plant has the 
potential to unveil the mechanisms behind these 
activities. 
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INTRODUCTION
Oral health care should be an integral part of regu-
lar health care for school-going children. With easy 
oral hygiene measures like brushing and flossing oral 
diseases are avoidable before their emer-
gence1.Health education is critical for adopting 
actions that promote good oral health and creating 
a positive attitude toward dental health. The main 
aspects in promoting oral health are dental health 
education and continual periodic reinforcement, 
which counteracts the effect of fading over time. 
Because many oral health issues can be eliminated, 
raising awareness among children at a young age 
has a direct impact on developing health-related 
habits2.

National/International studies found a great transi-
tion in children’s habits and improved knowledge 
via oral health education provided at school. A 
study was conducted to improve dental health by 
conducting lectures and implementing other activi-
ties. Their results showed that the students brushing 
their teeth irregularly has improved by 4.1% only from 
20.7% previously, which is much less as compared 
with those students brushing their teeth regularly 
showed49.7 a % decrease in the index from 60.7% 
formerly; hence the good hygiene index improved 
by from 8.9% to 32% in total3. Dental health is an 
integral unit of general health for humans. Hence 
overall health promotion, as well as focus on oral 
health promotion by health education is important 
for overall betterment in health4.

Short-term dental health and awareness programs 
can improve oral hygiene conditions and promote 
student’s health. To achieve long-term advantages, 
communication between school workers, parents, 
and health experts should be encouraged5. Optimal 
oral health is achieved with effective plaque remov-
al methods, avoiding periodontal diseases. The most 
efficient tool to prevent periodontal disease is 
mechanical plaque control and to attain it manual 
toothbrushes are used6.

Although measuring plaque and calculus indices is 
the best technique to assess an individual's oral 
hygiene, several studies have analyzed an individu-
al's self-reported oral hygiene activities. According 
to our findings, students with terrible toothbrushing 
practices, as reported by their parents and them-
selves, are more likely to have an undesired (moder-
ate/poor) Plaque Index7. Previous literature reported 
that an intervention in which the students were 
educated about good or poor hygiene, prevention 
of disease as well as appropriate ways of tooth 
brushing led to an improvement in dental health. 
This educational intervention and proper tooth 
brushing demonstration resulted in improvement4.

Dental health education programs demonstrate 

different methods to enhance the oral hygiene of 
school-going students8. Many associated factors 
influenced the pattern of oral hygiene among 
children. A study in which 1,120 children did not 
know the pattern of oral hygiene and performed 
irregularly. The dental plaque prevalence was 37.0% 
among them9.Plaque Index (PI) of all three educa-
tional groups (lecture, video &pamphlet) after 24 
hours and two months of training was decreased as 
compared to the control group10.
 
Since there is a dearth of information on interven-
tional techniques for evaluating the oral hygiene of 
schoolchildren, this study will be useful in determin-
ing the impact of proper tooth brushing methods 
demonstrated to schoolchildren through lectures 
and pamphlets for reducing dental plaque and its 
consequences. Despite the existence of internation-
al studies, their target populations' sociodemo-
graphic characteristics and cultural norms are 
distinct from ours2,10,11,12. A study of this kind was 
desperately needed in the local population. This 
study aimed to compare the reduction in the dental 
plaque score among lecture and pamphlet groups 
via bass tooth brushing demonstration among 
school-going children of Karachi; Furthermore, 
association of demographic factors and dental 
Plaque score will be obtained.

METHODS
After taking ethical approval from Altamash Institute 
of Dental Medicine (AIDM) Karachi 
(AIDM/RDRC/10/2021/3 this randomized control trial 
was conducted from September-December 2021. 
Sixth standard students aged 11 years to 13 years 
from three Government schools of Karachi whose 
guardian provided written, informed consent were 
enrolled in the study. Students wearing orthodontic 
appliances, in need of emergency dental care, or 
suffering from any kind of systemic disease were 
excluded. Formerly non- probability convenience 
sampling technique was used to select three 
government schools, furthermore written permission 
from each school administration was obtained. 
Later students were divided into three groups by 
using lottery method. On the paper were listed class 
roll numbers of the students from all three selected 
schools. Then lottery method was used to allocate 
them into group A, B & C, one from each school. 
Group A&B were interventional groups whereas 
group C was the control group. The sample size was 
calculated by using the OpenEpi sample size calcu-
lator. Reduction in plaque score among lecture 
group 61,7% and control group 32.6%at one month 
follow up was used from a previous study2.95% 
confidence level, 80% power of test and 5% margin 
of error were kept; The calculated sample size was 
47 in each group. By keeping dropout rate of 18% 
sample size was taken as 56 in each group(n=168). 
Oral examination kit, proforma (containing age, 

gender, socioeconomic status, and parents’ 
education) and loe and silness plaque index were 
used as research tools.13 Initially plaque score(mm) 
at baseline(T0) was recorded. The chosen study 
subjects were seated in regular chairs with 
adequate lighting and a torch to help with the 
examination while thorough intraoral examinations 
were conducted. A mouth mirror, probe, and twee-
zer were included in the standard examination kit. 
Loe and silness plaque index scores ranging from 
0mm-3mm; Excellent(0mm), Good(0.1-0.9mm), 
Moderate(1-1.9mm) and Poor(2-3mm).The distob-
uccal, buccal, mesiobuccal, and lingual surfaces of 
all index teeth(16,12,24,36,32,34) were examined in 
order to calculate the plaque score.The tooth PI was 
calculated using the average of the area indices. 
The individual PI was computed by dividing the total 
number of examined teeth by the sum of the 
recorded index tooth scores.Afterrecording baselin-
eplaque index(T0)the students of intervention Group 
A &B (lecture& pamphlet)were demonstrated Bass 
method of brushing based upon criteria of Ameri-
can dental association(Toothbrush at a 45-degree 
angle placed over gums then gently movedin back 
and forth direction,now outer inner and chewing 
surfaces of the teeth were cleaned with the brush). 
Both groups were taughtEnglish and Urduthat they 
should clean their teeth twice in a day for 2 
minutes.Group C(Control) had no intervention. Later 
plaque scores were assessed at one month(T1) and 
three months(T2)follow up from the baseline plaque 
score.

The data was entered in SPSS version 22.0. Mean 
and SD was calculated for quantitative variable 
age. Moreover, categorical variables including 
gender, socioeconomic status qualification and 
plaque index were presented as frequency/per-
centage. The Shapiro-Wilk test was used to check for 
normality of data. The data was non-parametric 
and the relationship between demographic factors 
and oral health education strategies was examined 
using the Chi square test. The chi square/fisher’s 
exact test was used to stratify and compare the 
results between the groups. The purpose of this was 
to determine if there was any statistically significant 
difference between the groups and the plaque 
score at baseline(T0), one month(T1), and three 
months(T2) follow up. The level of significance was p 
<0.05.

RESULTS
Table 1 shows the frequency distribution of demo-
graphic variables and it was found that out of a 
total of 168 study subjects a Majority 123(73.2%) 
were 12years old. 84(50%) were male and female 
each and 92(54.8%) belong to the middle-class 
families. 46(27.4%) of Mother’s had secondary and 
Intermediate qualifications each and 53(31.5%) 
Father’s had Intermediate qualifications. Mean age 
was 12.161±0.493.

DISCUSSION
Health education programs that aim to promote 
oral health and control the rising burden of oral 
diseases find the ideal home in schools. As a compo-
nent of oral health promotion, oral health education 
has long been regarded as a fundamental and 
necessary aspect of dental health services14. It is 
defined as “a process that informs, motivates, and 
helps persons to adopt and maintain healthy prac-
tices and lifestyles; advocates environmental 
changes as needed to facilitate this goal; and 
conducts professional training and research to the 
same end15.Health education, which should begin in 
early childhood and be reinforced in schools, is the 
key to promoting good oral hygiene practices 
because it helps children form lifelong healthy habits 
in their early years16 .The main aim of intervention 
strategies is to drastically change personal behavior 
from harmful to productive5.Traditionally, informa-
tion, education, and counseling have been used to 
achieve this. According to this study, school going 
students can improve their oral hygiene with the aid 

of a school-based educational intervention that is 
easy to set up and inexpensive. The individuals were 
chosen at random and shared a number of back-
ground traits, including similar socioeconomic status, 
age ranges, and city school districts. The reduction 
in dental plaque score was observed in this study 
and it was concluded that lecture method followed 
by Pamphlet method showed reduction in plaque 
as compared to the control group.  As from baseline 
to 1st follow-up (T1) both lecture and pamphlet 
groups had good plaque scores (0.1-0.9mm) 
among 85.7% and 82.1% of students which at base-
line(T0) was only 51.8% in the lecture group and 
73.2% in pamphlet groups; Moreover, at 2nd follow 
up(T2) both groups had 69.9% students with good 
plaque score (0.1-0.9mm). No change was 
observed among the control group Contrary to this 
a study supporting the current findings showed 
61.7% of the lecture group and only 32.6% of the 
control group showed a reduction in plaque score2.

Another similar study reported that at two months 

follow-up Plaque Index decreased in the lecture 
group former to the Pamphlet group10.  Compared 
to the control groups, the study groups underwent 
proper toothbrushing teaching sessions and they 
showed a significant reduction in plaque and gingi-
val scores11. Among different dental health educa-
tion strategies used it was found that a Positive 
impact on dental plaque was seen among 58% of 
the students in the leaflet group whereas only 37% in 
the videotape and 10% among controls. Hence the 
use of leaflets instead of videotapes improved oral 
hygiene among Nigerian children12. Another similar 
study by L. Gavic and colleagues found that Pam-
phlet method of dental education was weaker then 
lecture method17.The pamphlet is still useful even 
though the study's results were less than ideal. Pam-
phlets are now a popular and widely used tool for 
public education in health promotion. The pam-
phlet's benefits as an instructional tool include its 
affordability, ease of distribution, and ease of 
display. Additionally, readers have the option to go 
back and reread content whenever they see fit or 
when additional information is required. As a result, 
they are among the preferred media for educating 
the broader public. Sadly, pamphlets can occasion-
ally be difficult to understand, having no effect on 
the reader and being ineffective as a teaching tool. 
The level of linguistic expressions used in pamphlets is 
the primary factor contributing to their inefficiency.18

According to our research only 9(5.4%) of the 168 
study participants had a excellent(0mm) Plaque 
score at the start of the study. Following baseline(T)), 
13 (8%) of the subjects had excellent (0mm)plaque 
score at one month(T1) follow up; this value is 4% 
higher than baseline. Additionally, at three 
months(T2) follow up, 29 people (17.3%) had plaque 
scores of excellent (0mm), making this value 12% 
higher than the baseline (5.4%). After three months 
of follow-up, the plaque score dropped from 2-3mm 
at baseline, when it was 5(3%), to 2(1.2%). Similar to 
our study a previous study found proper brushing 
techniques adoption proved significant reduction in 
plaque among pre-school students as recorded 
from baseline at 1st and 2nd follow ups but later at 3rd 

follow up it matches baseline, hence there was a 
rise in plaque index19. Another literature supported 
plaque index further decreased as a result of 
interactive educational sessions with kids using the 
right tools20.In line with current findings a decline in 
plaque was reported as formerly it was 75.5% which 
later declined to 66.5% post-intervention21. A meta 
analysis by Handayatun, N.N., concluded that 
dental health education initiatives carried out in 
schools can lower children's plaque scores. It is 
evident from the analysis that the plaque scores 
from the pre-and post-test differ. There was a nota-
ble difference between the intervention group and 
the control group22.
 

In this study, the authors used three main modalities 
of health education, two of which were a pamphlet 
and a lecture. The pamphlet was chosen as the 
drafting method because of its advantages, includ-
ing content summarized form, rapid replication, 
easy-to-use design, reusability, and multitasking 
capability. On the other hand, the pamphlet was 
unable to effectively communicate the information 
and the subtleties of a practical instruction. Less 
specialized equipment and facilities were needed 
for verbal instruction/lecture using a dental model, 
which helped kids know how to brush their teeth 
more cautiously. The benefit of the lecture method is 
that it enables multiple students to learn at once. 
With a predetermined lesson plan, schedule, venue, 
and flexibility, the lecture technique is easy to use, 
practical, and popular23.  The same age group 
encountered in both national and international 
literature may be the cause of the synonymous 
findings between this study and earlier ones. Addi-
tionally, similar social and cultural norms prevailing in 
the community may help people understand oral 
health education.

This study proved a statistically significant associa-
tion exists between different categories of 
age(p=0.005) gender (p=0.00), mother’s qualifica-
tion(p=0.001)and Father’s qualification(p=0.003) 
among study and control groups. Similar findings 
were observed by authors previously they found 
statistically significant differences among study and 
control groups and different categories of gender 
(Male/Female)2,10. Another study showed dental 
health awareness has a significant correlation with 
parents' education only whereas family income and 
parents' education had a positive and significant 
correlation with the dental health practice24.

Overall health well as oral health promotion/educa-
tion is critical. Moreover, oral health facility should 
be available to all not just to primary school going 
children. Many different types of health education 
interventions to improve children's oral health are 
planned and they may lead to instill good oral 
health knowledge, attitudes, and healthy behaviors 
among them. Oral health education includes 
proper brushing methods implementation, food and 
nutritional strategies and dental flossing, according 
to many countries' standards.25 Oral health as well as 
oral hygiene are inextricably linked and neglected 
oral hygiene behaviors can lead to morbidities like 
caries and gingivitis. On the contrary lifestyle adap-
tations, such as eating vigorously, sugary drinks 
ingestion, smoking cigarettes and alcohol consump-
tion have bad impact on oral health; however 
improved oral health strategies emphasize at 
preventive intervention. All of these behaviors can 
be controlled in school settings by improving the 
physical environment and provision of oral health 
promotion intervention in school policy4.

This study had small sample size, despite being a 
multi-centered investigation and only government 
schools were approached no private institution 
were encountered. Furthermore, at the first 
follow-up, there was a notable decrease in the 
frequency of plaque in both the lecture and pam-
phlet groups (85.7% and 82.1%, respectively). How-
ever, these numbers later declined to 69.6% each, 
so we are unable to determine which approach is 
superior between lecture and pamphlet. Based on 
current findings dental health education should be 
implemented at school level to promote better oral 
hygiene practices. Furthermore, incorporating 
dental health education sessions into curriculum will 
aid school going children to build good oral habits 
at early age.

CONCLUSION
This study concluded that oral health education via 
Bass brushing method demonstration resulted in the 
reduction of plaque score from baseline to three 
months follow up in the lecture group followed by 
Pamphlet group whereas no change was seen in 
control group. Hence lecture method was found 
effective in reducing plaque scores. Moreover, 
demographic variables age, gender, mother’s qual-
ification and Father’s qualification showed a statisti-
cally significant association among Groups.
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DISCUSSION
In the contemporary era, despite significant 
advancements in synthetic drugs, their association 
with serious adverse effects has become apparent. 
The absence of adverse effects in plant products 
and homeopathic drugs underscores their distinc-
tive position. Consequently, a systematic explora-

tion is warranted to ascertain the efficacy of 
plant-derived products as agents for anti-inflamma-
tory, anti-nociceptive, and antipyretic purposes. The 
findings of the present study reveal that the n-hex-
ane fraction of Indigofera gerardiana (IG) exhibits 
both anti-inflammatory and anti-nociceptive activi-
ties, yet does not demonstrate antipyretic effects. 

From the results, it can also be postulated that the 
n-hexane fraction of IG has peripheral effects of PG 
synthesis but lacks central effects.
 
The carrageenan-induced paw edema model is a 
well-established experimental design utilized for 
assessing the anti-inflammatory properties of plant 
extracts20, 21 .This edema, which is characterized by a 
biphasic event, involves a non-phagocytic edema-
tous phase in the first hour to 1.5 hours, influenced by 
chemical mediators like serotonin, histamine, and 
bradykinin affecting vascular permeability. Subse-
quently, second phase unfolds from the second 
hour to fifth hour, marked by increased edema 
formation attributed to the overproduction of 
prostaglandins.22, 23

Pre-treatment with the n-hexane fraction significant-
ly reduced carrageenan-induced paw edema at 
100mg/kg (p values less than 0.05 and 0.01), 
15mg/kg (p values less than 0.05 and 0.001), and 
200mg/kg (p values less than 0.01 and 0.001) after 2 
and 3 hours, with the maximum anti-inflammatory 
effect observed at 200mg/kg at the 3rd hour (p < 
0.001). Acetylsalicylic acid (standard) at 100mg/kg 
exhibited moderate to highly significant alleviation 
of paw edema from 1 to 5 hours, with a peak effect 
of 74% reversal at the 3rd hour. However, the effect 
remained significant but similar during all estimated 
times. The study confirms that the n-hexane fraction 
at 150 and 200mg/kg is most effective, showing 
anti-inflammatory activity from the 2nd to the 5th 
hour, particularly pronounced in the second phase 
after the 1st hour, potentially attributed to its flavo-
noid content24, 25.

The acetic acid-induced writhing model serves as a 
screening tool to assess the anti-nociceptive proper-
ties of plant extracts and new agents26, 27. This model 
explicates the peripheral anti-nociceptive activity of 
extracts. Intra-peritoneal acetic acid injection 
induces the release of prostaglandins (PGE2 and 
PGF2α) and cytokines, leading to local inflamma-
tion and elevated cyclooxygenase levels in perito-
neal fluid, causing visceral pain28, 29 .Compounds 
reducing writhing may inhibit prostaglandin synthe-
sis, contributing to peripheral anti-nociceptive activ-
ity. The percent analgesia exhibited dose-depen-
dency at 16.90% (100mg/kg), 20.76% (150mg/kg), 
and 26.13% (200mg/kg). The hot-plate test, com-
monly utilized for assessing centrally acting anti-no-
ciceptive agents, employed tramadol, an opioid 
agonist as an alternative to acetylsalicylic acid for 
inducing a thermal pain model. At 30 minutes, 
nociceptive response latencies for doses of 100, 200, 
and 300 mg/kg were 8.72 ± 0.15, 10.44 ± 0.62, and 
11.70 ± 0.51, respectively. After 1 hour, the decrease 
in pain sensation for the same doses was 8.65 ± 0.28, 
10.32 ± 0.42, and 11.00 ± 0.87. At 90 minutes, 
nociceptive responses were 8.60 ± 0.15, 10.22 ± 0.45, 

and 11.20 ± 0.53. Significant latency of nociceptive 
response at 2 hours, particularly at 300mg/kg (p 
value less than 0.001) was observed. Tramadol (stan-
dard) exhibited its analgesic effect within 30 min. 
The observed weak analgesic effect suggested the 
exclusion of centrally acting agents, implying that 
only peripherally acting components contribute to 
the anti-nociceptive action of the n-hexane fraction 
of IG.

Yeast-induced pyrexia serves as a standard screen-
ing test for evaluating the antipyretic activity of both 
plant materials and synthetic drugs30, 31. Subcutane-
ous injection of yeast causes fever through prosta-
glandin production32. Paracetamol reduces prosta-
glandin synthesis by inhibiting the cyclooxygenase 
enzyme, affecting mediators of pyrexia and contrib-
uting to its antipyretic effect33. However, the n-hex-
ane fraction of IG did not demonstrate significant 
antipyretic effects at doses of 100, 150, and 
200mg/kg, when compared to paracetamol. This 
suggests that while IG exhibits anti-inflammatory 
and anti-nociceptive activities, it lacks antipyretic 
properties, akin to the behavior of cyclooxygen-
ase-2 inhibitors.
 
The study limitations include testing only a limited 
range of doses for the n-hexane fraction, necessitat-
ing a broader range to understand the optimal 
therapeutic dose. Additionally, there was no 
detailed phytochemical profiling to identify the 
specific bioactive compounds responsible for the 
observed effects. The study also lacked mechanistic 
insights, requiring further research to elucidate the 
underlying pathways and molecular targets 
involved.

CONCLUSION
In conclusion, our findings affirm the n-hexane 
fraction of Indigofera gerardiana (IG) as a natural 
therapeutic option for alleviating pain and inflam-
mation. The study provided scientific validation for 
the traditional use of IG as a remedy for analgesic 
and anti-inflammatory purposes. Notably, our inves-
tigations revealed peripheral analgesic activity 
while central analgesic effects were not observed. 
Isolating pure compounds from the plant has the 
potential to unveil the mechanisms behind these 
activities. 
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INTRODUCTION
Oral health care should be an integral part of regu-
lar health care for school-going children. With easy 
oral hygiene measures like brushing and flossing oral 
diseases are avoidable before their emer-
gence1.Health education is critical for adopting 
actions that promote good oral health and creating 
a positive attitude toward dental health. The main 
aspects in promoting oral health are dental health 
education and continual periodic reinforcement, 
which counteracts the effect of fading over time. 
Because many oral health issues can be eliminated, 
raising awareness among children at a young age 
has a direct impact on developing health-related 
habits2.

National/International studies found a great transi-
tion in children’s habits and improved knowledge 
via oral health education provided at school. A 
study was conducted to improve dental health by 
conducting lectures and implementing other activi-
ties. Their results showed that the students brushing 
their teeth irregularly has improved by 4.1% only from 
20.7% previously, which is much less as compared 
with those students brushing their teeth regularly 
showed49.7 a % decrease in the index from 60.7% 
formerly; hence the good hygiene index improved 
by from 8.9% to 32% in total3. Dental health is an 
integral unit of general health for humans. Hence 
overall health promotion, as well as focus on oral 
health promotion by health education is important 
for overall betterment in health4.

Short-term dental health and awareness programs 
can improve oral hygiene conditions and promote 
student’s health. To achieve long-term advantages, 
communication between school workers, parents, 
and health experts should be encouraged5. Optimal 
oral health is achieved with effective plaque remov-
al methods, avoiding periodontal diseases. The most 
efficient tool to prevent periodontal disease is 
mechanical plaque control and to attain it manual 
toothbrushes are used6.

Although measuring plaque and calculus indices is 
the best technique to assess an individual's oral 
hygiene, several studies have analyzed an individu-
al's self-reported oral hygiene activities. According 
to our findings, students with terrible toothbrushing 
practices, as reported by their parents and them-
selves, are more likely to have an undesired (moder-
ate/poor) Plaque Index7. Previous literature reported 
that an intervention in which the students were 
educated about good or poor hygiene, prevention 
of disease as well as appropriate ways of tooth 
brushing led to an improvement in dental health. 
This educational intervention and proper tooth 
brushing demonstration resulted in improvement4.

Dental health education programs demonstrate 

different methods to enhance the oral hygiene of 
school-going students8. Many associated factors 
influenced the pattern of oral hygiene among 
children. A study in which 1,120 children did not 
know the pattern of oral hygiene and performed 
irregularly. The dental plaque prevalence was 37.0% 
among them9.Plaque Index (PI) of all three educa-
tional groups (lecture, video &pamphlet) after 24 
hours and two months of training was decreased as 
compared to the control group10.
 
Since there is a dearth of information on interven-
tional techniques for evaluating the oral hygiene of 
schoolchildren, this study will be useful in determin-
ing the impact of proper tooth brushing methods 
demonstrated to schoolchildren through lectures 
and pamphlets for reducing dental plaque and its 
consequences. Despite the existence of internation-
al studies, their target populations' sociodemo-
graphic characteristics and cultural norms are 
distinct from ours2,10,11,12. A study of this kind was 
desperately needed in the local population. This 
study aimed to compare the reduction in the dental 
plaque score among lecture and pamphlet groups 
via bass tooth brushing demonstration among 
school-going children of Karachi; Furthermore, 
association of demographic factors and dental 
Plaque score will be obtained.

METHODS
After taking ethical approval from Altamash Institute 
of Dental Medicine (AIDM) Karachi 
(AIDM/RDRC/10/2021/3 this randomized control trial 
was conducted from September-December 2021. 
Sixth standard students aged 11 years to 13 years 
from three Government schools of Karachi whose 
guardian provided written, informed consent were 
enrolled in the study. Students wearing orthodontic 
appliances, in need of emergency dental care, or 
suffering from any kind of systemic disease were 
excluded. Formerly non- probability convenience 
sampling technique was used to select three 
government schools, furthermore written permission 
from each school administration was obtained. 
Later students were divided into three groups by 
using lottery method. On the paper were listed class 
roll numbers of the students from all three selected 
schools. Then lottery method was used to allocate 
them into group A, B & C, one from each school. 
Group A&B were interventional groups whereas 
group C was the control group. The sample size was 
calculated by using the OpenEpi sample size calcu-
lator. Reduction in plaque score among lecture 
group 61,7% and control group 32.6%at one month 
follow up was used from a previous study2.95% 
confidence level, 80% power of test and 5% margin 
of error were kept; The calculated sample size was 
47 in each group. By keeping dropout rate of 18% 
sample size was taken as 56 in each group(n=168). 
Oral examination kit, proforma (containing age, 

gender, socioeconomic status, and parents’ 
education) and loe and silness plaque index were 
used as research tools.13 Initially plaque score(mm) 
at baseline(T0) was recorded. The chosen study 
subjects were seated in regular chairs with 
adequate lighting and a torch to help with the 
examination while thorough intraoral examinations 
were conducted. A mouth mirror, probe, and twee-
zer were included in the standard examination kit. 
Loe and silness plaque index scores ranging from 
0mm-3mm; Excellent(0mm), Good(0.1-0.9mm), 
Moderate(1-1.9mm) and Poor(2-3mm).The distob-
uccal, buccal, mesiobuccal, and lingual surfaces of 
all index teeth(16,12,24,36,32,34) were examined in 
order to calculate the plaque score.The tooth PI was 
calculated using the average of the area indices. 
The individual PI was computed by dividing the total 
number of examined teeth by the sum of the 
recorded index tooth scores.Afterrecording baselin-
eplaque index(T0)the students of intervention Group 
A &B (lecture& pamphlet)were demonstrated Bass 
method of brushing based upon criteria of Ameri-
can dental association(Toothbrush at a 45-degree 
angle placed over gums then gently movedin back 
and forth direction,now outer inner and chewing 
surfaces of the teeth were cleaned with the brush). 
Both groups were taughtEnglish and Urduthat they 
should clean their teeth twice in a day for 2 
minutes.Group C(Control) had no intervention. Later 
plaque scores were assessed at one month(T1) and 
three months(T2)follow up from the baseline plaque 
score.

The data was entered in SPSS version 22.0. Mean 
and SD was calculated for quantitative variable 
age. Moreover, categorical variables including 
gender, socioeconomic status qualification and 
plaque index were presented as frequency/per-
centage. The Shapiro-Wilk test was used to check for 
normality of data. The data was non-parametric 
and the relationship between demographic factors 
and oral health education strategies was examined 
using the Chi square test. The chi square/fisher’s 
exact test was used to stratify and compare the 
results between the groups. The purpose of this was 
to determine if there was any statistically significant 
difference between the groups and the plaque 
score at baseline(T0), one month(T1), and three 
months(T2) follow up. The level of significance was p 
<0.05.

RESULTS
Table 1 shows the frequency distribution of demo-
graphic variables and it was found that out of a 
total of 168 study subjects a Majority 123(73.2%) 
were 12years old. 84(50%) were male and female 
each and 92(54.8%) belong to the middle-class 
families. 46(27.4%) of Mother’s had secondary and 
Intermediate qualifications each and 53(31.5%) 
Father’s had Intermediate qualifications. Mean age 
was 12.161±0.493.

Variable (n=168)  N Frequency % 
Age 11 years 9 5.4% 

12years 123 73.2% 
13 years 36 21.4% 

Gender  Male  84 50% 
Female  84 50% 

Socioeconomic status Lower  68 40.5% 
Middle  92 54.8% 
Upper  8 4.8% 

Mother's Education Illiterate  29 17.3% 
Primary  23 13.7% 
Secondary  46 27.4% 
Intermediate  46 27.4% 
Graduate  36 14.3% 

Father's education Illiterate  14 8.3% 
Primary  21 12.5% 
Secondary  44 26.2% 
Intermediate  53 31.5% 
Graduate  36 21.4% 
Total  168 100% 

Age(Mean±SD) 12.161±0.493 

Table 1: Frequency Distribution of Demographic Variables  

DISCUSSION
Health education programs that aim to promote 
oral health and control the rising burden of oral 
diseases find the ideal home in schools. As a compo-
nent of oral health promotion, oral health education 
has long been regarded as a fundamental and 
necessary aspect of dental health services14. It is 
defined as “a process that informs, motivates, and 
helps persons to adopt and maintain healthy prac-
tices and lifestyles; advocates environmental 
changes as needed to facilitate this goal; and 
conducts professional training and research to the 
same end15.Health education, which should begin in 
early childhood and be reinforced in schools, is the 
key to promoting good oral hygiene practices 
because it helps children form lifelong healthy habits 
in their early years16 .The main aim of intervention 
strategies is to drastically change personal behavior 
from harmful to productive5.Traditionally, informa-
tion, education, and counseling have been used to 
achieve this. According to this study, school going 
students can improve their oral hygiene with the aid 

of a school-based educational intervention that is 
easy to set up and inexpensive. The individuals were 
chosen at random and shared a number of back-
ground traits, including similar socioeconomic status, 
age ranges, and city school districts. The reduction 
in dental plaque score was observed in this study 
and it was concluded that lecture method followed 
by Pamphlet method showed reduction in plaque 
as compared to the control group.  As from baseline 
to 1st follow-up (T1) both lecture and pamphlet 
groups had good plaque scores (0.1-0.9mm) 
among 85.7% and 82.1% of students which at base-
line(T0) was only 51.8% in the lecture group and 
73.2% in pamphlet groups; Moreover, at 2nd follow 
up(T2) both groups had 69.9% students with good 
plaque score (0.1-0.9mm). No change was 
observed among the control group Contrary to this 
a study supporting the current findings showed 
61.7% of the lecture group and only 32.6% of the 
control group showed a reduction in plaque score2.

Another similar study reported that at two months 

follow-up Plaque Index decreased in the lecture 
group former to the Pamphlet group10.  Compared 
to the control groups, the study groups underwent 
proper toothbrushing teaching sessions and they 
showed a significant reduction in plaque and gingi-
val scores11. Among different dental health educa-
tion strategies used it was found that a Positive 
impact on dental plaque was seen among 58% of 
the students in the leaflet group whereas only 37% in 
the videotape and 10% among controls. Hence the 
use of leaflets instead of videotapes improved oral 
hygiene among Nigerian children12. Another similar 
study by L. Gavic and colleagues found that Pam-
phlet method of dental education was weaker then 
lecture method17.The pamphlet is still useful even 
though the study's results were less than ideal. Pam-
phlets are now a popular and widely used tool for 
public education in health promotion. The pam-
phlet's benefits as an instructional tool include its 
affordability, ease of distribution, and ease of 
display. Additionally, readers have the option to go 
back and reread content whenever they see fit or 
when additional information is required. As a result, 
they are among the preferred media for educating 
the broader public. Sadly, pamphlets can occasion-
ally be difficult to understand, having no effect on 
the reader and being ineffective as a teaching tool. 
The level of linguistic expressions used in pamphlets is 
the primary factor contributing to their inefficiency.18

According to our research only 9(5.4%) of the 168 
study participants had a excellent(0mm) Plaque 
score at the start of the study. Following baseline(T)), 
13 (8%) of the subjects had excellent (0mm)plaque 
score at one month(T1) follow up; this value is 4% 
higher than baseline. Additionally, at three 
months(T2) follow up, 29 people (17.3%) had plaque 
scores of excellent (0mm), making this value 12% 
higher than the baseline (5.4%). After three months 
of follow-up, the plaque score dropped from 2-3mm 
at baseline, when it was 5(3%), to 2(1.2%). Similar to 
our study a previous study found proper brushing 
techniques adoption proved significant reduction in 
plaque among pre-school students as recorded 
from baseline at 1st and 2nd follow ups but later at 3rd 

follow up it matches baseline, hence there was a 
rise in plaque index19. Another literature supported 
plaque index further decreased as a result of 
interactive educational sessions with kids using the 
right tools20.In line with current findings a decline in 
plaque was reported as formerly it was 75.5% which 
later declined to 66.5% post-intervention21. A meta 
analysis by Handayatun, N.N., concluded that 
dental health education initiatives carried out in 
schools can lower children's plaque scores. It is 
evident from the analysis that the plaque scores 
from the pre-and post-test differ. There was a nota-
ble difference between the intervention group and 
the control group22.
 

In this study, the authors used three main modalities 
of health education, two of which were a pamphlet 
and a lecture. The pamphlet was chosen as the 
drafting method because of its advantages, includ-
ing content summarized form, rapid replication, 
easy-to-use design, reusability, and multitasking 
capability. On the other hand, the pamphlet was 
unable to effectively communicate the information 
and the subtleties of a practical instruction. Less 
specialized equipment and facilities were needed 
for verbal instruction/lecture using a dental model, 
which helped kids know how to brush their teeth 
more cautiously. The benefit of the lecture method is 
that it enables multiple students to learn at once. 
With a predetermined lesson plan, schedule, venue, 
and flexibility, the lecture technique is easy to use, 
practical, and popular23.  The same age group 
encountered in both national and international 
literature may be the cause of the synonymous 
findings between this study and earlier ones. Addi-
tionally, similar social and cultural norms prevailing in 
the community may help people understand oral 
health education.

This study proved a statistically significant associa-
tion exists between different categories of 
age(p=0.005) gender (p=0.00), mother’s qualifica-
tion(p=0.001)and Father’s qualification(p=0.003) 
among study and control groups. Similar findings 
were observed by authors previously they found 
statistically significant differences among study and 
control groups and different categories of gender 
(Male/Female)2,10. Another study showed dental 
health awareness has a significant correlation with 
parents' education only whereas family income and 
parents' education had a positive and significant 
correlation with the dental health practice24.

Overall health well as oral health promotion/educa-
tion is critical. Moreover, oral health facility should 
be available to all not just to primary school going 
children. Many different types of health education 
interventions to improve children's oral health are 
planned and they may lead to instill good oral 
health knowledge, attitudes, and healthy behaviors 
among them. Oral health education includes 
proper brushing methods implementation, food and 
nutritional strategies and dental flossing, according 
to many countries' standards.25 Oral health as well as 
oral hygiene are inextricably linked and neglected 
oral hygiene behaviors can lead to morbidities like 
caries and gingivitis. On the contrary lifestyle adap-
tations, such as eating vigorously, sugary drinks 
ingestion, smoking cigarettes and alcohol consump-
tion have bad impact on oral health; however 
improved oral health strategies emphasize at 
preventive intervention. All of these behaviors can 
be controlled in school settings by improving the 
physical environment and provision of oral health 
promotion intervention in school policy4.

This study had small sample size, despite being a 
multi-centered investigation and only government 
schools were approached no private institution 
were encountered. Furthermore, at the first 
follow-up, there was a notable decrease in the 
frequency of plaque in both the lecture and pam-
phlet groups (85.7% and 82.1%, respectively). How-
ever, these numbers later declined to 69.6% each, 
so we are unable to determine which approach is 
superior between lecture and pamphlet. Based on 
current findings dental health education should be 
implemented at school level to promote better oral 
hygiene practices. Furthermore, incorporating 
dental health education sessions into curriculum will 
aid school going children to build good oral habits 
at early age.

CONCLUSION
This study concluded that oral health education via 
Bass brushing method demonstration resulted in the 
reduction of plaque score from baseline to three 
months follow up in the lecture group followed by 
Pamphlet group whereas no change was seen in 
control group. Hence lecture method was found 
effective in reducing plaque scores. Moreover, 
demographic variables age, gender, mother’s qual-
ification and Father’s qualification showed a statisti-
cally significant association among Groups.
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DISCUSSION
In the contemporary era, despite significant 
advancements in synthetic drugs, their association 
with serious adverse effects has become apparent. 
The absence of adverse effects in plant products 
and homeopathic drugs underscores their distinc-
tive position. Consequently, a systematic explora-

tion is warranted to ascertain the efficacy of 
plant-derived products as agents for anti-inflamma-
tory, anti-nociceptive, and antipyretic purposes. The 
findings of the present study reveal that the n-hex-
ane fraction of Indigofera gerardiana (IG) exhibits 
both anti-inflammatory and anti-nociceptive activi-
ties, yet does not demonstrate antipyretic effects. 

From the results, it can also be postulated that the 
n-hexane fraction of IG has peripheral effects of PG 
synthesis but lacks central effects.
 
The carrageenan-induced paw edema model is a 
well-established experimental design utilized for 
assessing the anti-inflammatory properties of plant 
extracts20, 21 .This edema, which is characterized by a 
biphasic event, involves a non-phagocytic edema-
tous phase in the first hour to 1.5 hours, influenced by 
chemical mediators like serotonin, histamine, and 
bradykinin affecting vascular permeability. Subse-
quently, second phase unfolds from the second 
hour to fifth hour, marked by increased edema 
formation attributed to the overproduction of 
prostaglandins.22, 23

Pre-treatment with the n-hexane fraction significant-
ly reduced carrageenan-induced paw edema at 
100mg/kg (p values less than 0.05 and 0.01), 
15mg/kg (p values less than 0.05 and 0.001), and 
200mg/kg (p values less than 0.01 and 0.001) after 2 
and 3 hours, with the maximum anti-inflammatory 
effect observed at 200mg/kg at the 3rd hour (p < 
0.001). Acetylsalicylic acid (standard) at 100mg/kg 
exhibited moderate to highly significant alleviation 
of paw edema from 1 to 5 hours, with a peak effect 
of 74% reversal at the 3rd hour. However, the effect 
remained significant but similar during all estimated 
times. The study confirms that the n-hexane fraction 
at 150 and 200mg/kg is most effective, showing 
anti-inflammatory activity from the 2nd to the 5th 
hour, particularly pronounced in the second phase 
after the 1st hour, potentially attributed to its flavo-
noid content24, 25.

The acetic acid-induced writhing model serves as a 
screening tool to assess the anti-nociceptive proper-
ties of plant extracts and new agents26, 27. This model 
explicates the peripheral anti-nociceptive activity of 
extracts. Intra-peritoneal acetic acid injection 
induces the release of prostaglandins (PGE2 and 
PGF2α) and cytokines, leading to local inflamma-
tion and elevated cyclooxygenase levels in perito-
neal fluid, causing visceral pain28, 29 .Compounds 
reducing writhing may inhibit prostaglandin synthe-
sis, contributing to peripheral anti-nociceptive activ-
ity. The percent analgesia exhibited dose-depen-
dency at 16.90% (100mg/kg), 20.76% (150mg/kg), 
and 26.13% (200mg/kg). The hot-plate test, com-
monly utilized for assessing centrally acting anti-no-
ciceptive agents, employed tramadol, an opioid 
agonist as an alternative to acetylsalicylic acid for 
inducing a thermal pain model. At 30 minutes, 
nociceptive response latencies for doses of 100, 200, 
and 300 mg/kg were 8.72 ± 0.15, 10.44 ± 0.62, and 
11.70 ± 0.51, respectively. After 1 hour, the decrease 
in pain sensation for the same doses was 8.65 ± 0.28, 
10.32 ± 0.42, and 11.00 ± 0.87. At 90 minutes, 
nociceptive responses were 8.60 ± 0.15, 10.22 ± 0.45, 

and 11.20 ± 0.53. Significant latency of nociceptive 
response at 2 hours, particularly at 300mg/kg (p 
value less than 0.001) was observed. Tramadol (stan-
dard) exhibited its analgesic effect within 30 min. 
The observed weak analgesic effect suggested the 
exclusion of centrally acting agents, implying that 
only peripherally acting components contribute to 
the anti-nociceptive action of the n-hexane fraction 
of IG.

Yeast-induced pyrexia serves as a standard screen-
ing test for evaluating the antipyretic activity of both 
plant materials and synthetic drugs30, 31. Subcutane-
ous injection of yeast causes fever through prosta-
glandin production32. Paracetamol reduces prosta-
glandin synthesis by inhibiting the cyclooxygenase 
enzyme, affecting mediators of pyrexia and contrib-
uting to its antipyretic effect33. However, the n-hex-
ane fraction of IG did not demonstrate significant 
antipyretic effects at doses of 100, 150, and 
200mg/kg, when compared to paracetamol. This 
suggests that while IG exhibits anti-inflammatory 
and anti-nociceptive activities, it lacks antipyretic 
properties, akin to the behavior of cyclooxygen-
ase-2 inhibitors.
 
The study limitations include testing only a limited 
range of doses for the n-hexane fraction, necessitat-
ing a broader range to understand the optimal 
therapeutic dose. Additionally, there was no 
detailed phytochemical profiling to identify the 
specific bioactive compounds responsible for the 
observed effects. The study also lacked mechanistic 
insights, requiring further research to elucidate the 
underlying pathways and molecular targets 
involved.

CONCLUSION
In conclusion, our findings affirm the n-hexane 
fraction of Indigofera gerardiana (IG) as a natural 
therapeutic option for alleviating pain and inflam-
mation. The study provided scientific validation for 
the traditional use of IG as a remedy for analgesic 
and anti-inflammatory purposes. Notably, our inves-
tigations revealed peripheral analgesic activity 
while central analgesic effects were not observed. 
Isolating pure compounds from the plant has the 
potential to unveil the mechanisms behind these 
activities. 
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Table 2 shows the frequency distribution of Plaque score and it was reported that at baseline(T0), 
1st month(T1) and 3rd months(T2)  follow up group A(Lecture) had good plaque score(0.1-0.9mm) 
among 51.8%, 85.7% and 69.6% of the students respectively. Among group B(Pamphlet) students 
at baseline(T0), 1st month(T1) and 3rd month(T2)  follow up good plaque score(0.1-0.9mm) was 
found among 73.2%, 82.1% and 69.6% respectively. Furthermore at baseline(T0), 1st month(T1) and 
3rd month(T2)  follow up group C(Control) had Moderate plaque score (1.0-1.9mm) among 
58.9%,55.4% and 53.6% of the students respectively. Hence a significant reduction in plaque score 
occurredin terms of increased %age of students showing good plaque score(from baseline to 
above 80% at 1st month(T1) in both lecture and pamphlet groups. whereas at 3rd month(T2) follow 
up it declined to 69.9% in each group. Furthermore statistically a significant difference exists 
between different categories of groups and plaque score (p<0.001 each). 

Loe and Sillness plaque index Scores 
  

Group 
A(Lecture)  

Group 
B(Pamphlet)  Group C(Control)  

p-value 

N % N % N %  
 
 
At Baseline(in mm) 

Excellent 0 1 1.8% 8 14.3% 0 0 <0.001* 
Good 0.1-0.9 29 51.8% 41 73.2% 21 37.5% 
Moderate 
1.0-1.9 24 42.9% 6 10.7% 33 58.9% 

Poor2.0-3.0 2 3.6% 1 1.8% 2 3.6% 
Total 56 100% 56 100% 56 100% 

 
 
Follow up at 1st  
month(in mm) 

Excellent 0 6 10.7% 7 12.5% 0 0 <0.001* 
Good 0.1-0.9 48 85.7% 46 82.1% 23 41.1% 
Moderate 
1.0-1.9 2 3.6% 3 5.4% 31 55.4% 
Poor 2.0-3.0 0 0 0 0 2 3.6% 
Total 56 100% 56 100% 56 100% 

 
Follow up at 3rd  
month(in mm) 

Excellent 0 16 28.6% 12 21.4% 1 1.8% <0.001* 
Good 0.1-0.9 39 69.6% 39 69.6% 23 41.1% 
Moderate 
1.0-1.9 

1 1.8% 5 8.9% 30 53.6% 

Poor 2.0-3.0 0 0 0 0 2 3.6% 
Total 56 100% 56 100% 56 100% 

Table 2: Comparison of Plaque score among the Study Groups 

Chi-square/Fischer exact test applied *Statistically significant p<0.05 
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Figure 1: Frequency Distribution of Baseline Plaque score(in mm) Among study participants(n=168) 

DISCUSSION
Health education programs that aim to promote 
oral health and control the rising burden of oral 
diseases find the ideal home in schools. As a compo-
nent of oral health promotion, oral health education 
has long been regarded as a fundamental and 
necessary aspect of dental health services14. It is 
defined as “a process that informs, motivates, and 
helps persons to adopt and maintain healthy prac-
tices and lifestyles; advocates environmental 
changes as needed to facilitate this goal; and 
conducts professional training and research to the 
same end15.Health education, which should begin in 
early childhood and be reinforced in schools, is the 
key to promoting good oral hygiene practices 
because it helps children form lifelong healthy habits 
in their early years16 .The main aim of intervention 
strategies is to drastically change personal behavior 
from harmful to productive5.Traditionally, informa-
tion, education, and counseling have been used to 
achieve this. According to this study, school going 
students can improve their oral hygiene with the aid 

of a school-based educational intervention that is 
easy to set up and inexpensive. The individuals were 
chosen at random and shared a number of back-
ground traits, including similar socioeconomic status, 
age ranges, and city school districts. The reduction 
in dental plaque score was observed in this study 
and it was concluded that lecture method followed 
by Pamphlet method showed reduction in plaque 
as compared to the control group.  As from baseline 
to 1st follow-up (T1) both lecture and pamphlet 
groups had good plaque scores (0.1-0.9mm) 
among 85.7% and 82.1% of students which at base-
line(T0) was only 51.8% in the lecture group and 
73.2% in pamphlet groups; Moreover, at 2nd follow 
up(T2) both groups had 69.9% students with good 
plaque score (0.1-0.9mm). No change was 
observed among the control group Contrary to this 
a study supporting the current findings showed 
61.7% of the lecture group and only 32.6% of the 
control group showed a reduction in plaque score2.

Another similar study reported that at two months 

follow-up Plaque Index decreased in the lecture 
group former to the Pamphlet group10.  Compared 
to the control groups, the study groups underwent 
proper toothbrushing teaching sessions and they 
showed a significant reduction in plaque and gingi-
val scores11. Among different dental health educa-
tion strategies used it was found that a Positive 
impact on dental plaque was seen among 58% of 
the students in the leaflet group whereas only 37% in 
the videotape and 10% among controls. Hence the 
use of leaflets instead of videotapes improved oral 
hygiene among Nigerian children12. Another similar 
study by L. Gavic and colleagues found that Pam-
phlet method of dental education was weaker then 
lecture method17.The pamphlet is still useful even 
though the study's results were less than ideal. Pam-
phlets are now a popular and widely used tool for 
public education in health promotion. The pam-
phlet's benefits as an instructional tool include its 
affordability, ease of distribution, and ease of 
display. Additionally, readers have the option to go 
back and reread content whenever they see fit or 
when additional information is required. As a result, 
they are among the preferred media for educating 
the broader public. Sadly, pamphlets can occasion-
ally be difficult to understand, having no effect on 
the reader and being ineffective as a teaching tool. 
The level of linguistic expressions used in pamphlets is 
the primary factor contributing to their inefficiency.18

According to our research only 9(5.4%) of the 168 
study participants had a excellent(0mm) Plaque 
score at the start of the study. Following baseline(T)), 
13 (8%) of the subjects had excellent (0mm)plaque 
score at one month(T1) follow up; this value is 4% 
higher than baseline. Additionally, at three 
months(T2) follow up, 29 people (17.3%) had plaque 
scores of excellent (0mm), making this value 12% 
higher than the baseline (5.4%). After three months 
of follow-up, the plaque score dropped from 2-3mm 
at baseline, when it was 5(3%), to 2(1.2%). Similar to 
our study a previous study found proper brushing 
techniques adoption proved significant reduction in 
plaque among pre-school students as recorded 
from baseline at 1st and 2nd follow ups but later at 3rd 

follow up it matches baseline, hence there was a 
rise in plaque index19. Another literature supported 
plaque index further decreased as a result of 
interactive educational sessions with kids using the 
right tools20.In line with current findings a decline in 
plaque was reported as formerly it was 75.5% which 
later declined to 66.5% post-intervention21. A meta 
analysis by Handayatun, N.N., concluded that 
dental health education initiatives carried out in 
schools can lower children's plaque scores. It is 
evident from the analysis that the plaque scores 
from the pre-and post-test differ. There was a nota-
ble difference between the intervention group and 
the control group22.
 

In this study, the authors used three main modalities 
of health education, two of which were a pamphlet 
and a lecture. The pamphlet was chosen as the 
drafting method because of its advantages, includ-
ing content summarized form, rapid replication, 
easy-to-use design, reusability, and multitasking 
capability. On the other hand, the pamphlet was 
unable to effectively communicate the information 
and the subtleties of a practical instruction. Less 
specialized equipment and facilities were needed 
for verbal instruction/lecture using a dental model, 
which helped kids know how to brush their teeth 
more cautiously. The benefit of the lecture method is 
that it enables multiple students to learn at once. 
With a predetermined lesson plan, schedule, venue, 
and flexibility, the lecture technique is easy to use, 
practical, and popular23.  The same age group 
encountered in both national and international 
literature may be the cause of the synonymous 
findings between this study and earlier ones. Addi-
tionally, similar social and cultural norms prevailing in 
the community may help people understand oral 
health education.

This study proved a statistically significant associa-
tion exists between different categories of 
age(p=0.005) gender (p=0.00), mother’s qualifica-
tion(p=0.001)and Father’s qualification(p=0.003) 
among study and control groups. Similar findings 
were observed by authors previously they found 
statistically significant differences among study and 
control groups and different categories of gender 
(Male/Female)2,10. Another study showed dental 
health awareness has a significant correlation with 
parents' education only whereas family income and 
parents' education had a positive and significant 
correlation with the dental health practice24.

Overall health well as oral health promotion/educa-
tion is critical. Moreover, oral health facility should 
be available to all not just to primary school going 
children. Many different types of health education 
interventions to improve children's oral health are 
planned and they may lead to instill good oral 
health knowledge, attitudes, and healthy behaviors 
among them. Oral health education includes 
proper brushing methods implementation, food and 
nutritional strategies and dental flossing, according 
to many countries' standards.25 Oral health as well as 
oral hygiene are inextricably linked and neglected 
oral hygiene behaviors can lead to morbidities like 
caries and gingivitis. On the contrary lifestyle adap-
tations, such as eating vigorously, sugary drinks 
ingestion, smoking cigarettes and alcohol consump-
tion have bad impact on oral health; however 
improved oral health strategies emphasize at 
preventive intervention. All of these behaviors can 
be controlled in school settings by improving the 
physical environment and provision of oral health 
promotion intervention in school policy4.

This study had small sample size, despite being a 
multi-centered investigation and only government 
schools were approached no private institution 
were encountered. Furthermore, at the first 
follow-up, there was a notable decrease in the 
frequency of plaque in both the lecture and pam-
phlet groups (85.7% and 82.1%, respectively). How-
ever, these numbers later declined to 69.6% each, 
so we are unable to determine which approach is 
superior between lecture and pamphlet. Based on 
current findings dental health education should be 
implemented at school level to promote better oral 
hygiene practices. Furthermore, incorporating 
dental health education sessions into curriculum will 
aid school going children to build good oral habits 
at early age.

CONCLUSION
This study concluded that oral health education via 
Bass brushing method demonstration resulted in the 
reduction of plaque score from baseline to three 
months follow up in the lecture group followed by 
Pamphlet group whereas no change was seen in 
control group. Hence lecture method was found 
effective in reducing plaque scores. Moreover, 
demographic variables age, gender, mother’s qual-
ification and Father’s qualification showed a statisti-
cally significant association among Groups.
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DISCUSSION
In the contemporary era, despite significant 
advancements in synthetic drugs, their association 
with serious adverse effects has become apparent. 
The absence of adverse effects in plant products 
and homeopathic drugs underscores their distinc-
tive position. Consequently, a systematic explora-

tion is warranted to ascertain the efficacy of 
plant-derived products as agents for anti-inflamma-
tory, anti-nociceptive, and antipyretic purposes. The 
findings of the present study reveal that the n-hex-
ane fraction of Indigofera gerardiana (IG) exhibits 
both anti-inflammatory and anti-nociceptive activi-
ties, yet does not demonstrate antipyretic effects. 

From the results, it can also be postulated that the 
n-hexane fraction of IG has peripheral effects of PG 
synthesis but lacks central effects.
 
The carrageenan-induced paw edema model is a 
well-established experimental design utilized for 
assessing the anti-inflammatory properties of plant 
extracts20, 21 .This edema, which is characterized by a 
biphasic event, involves a non-phagocytic edema-
tous phase in the first hour to 1.5 hours, influenced by 
chemical mediators like serotonin, histamine, and 
bradykinin affecting vascular permeability. Subse-
quently, second phase unfolds from the second 
hour to fifth hour, marked by increased edema 
formation attributed to the overproduction of 
prostaglandins.22, 23

Pre-treatment with the n-hexane fraction significant-
ly reduced carrageenan-induced paw edema at 
100mg/kg (p values less than 0.05 and 0.01), 
15mg/kg (p values less than 0.05 and 0.001), and 
200mg/kg (p values less than 0.01 and 0.001) after 2 
and 3 hours, with the maximum anti-inflammatory 
effect observed at 200mg/kg at the 3rd hour (p < 
0.001). Acetylsalicylic acid (standard) at 100mg/kg 
exhibited moderate to highly significant alleviation 
of paw edema from 1 to 5 hours, with a peak effect 
of 74% reversal at the 3rd hour. However, the effect 
remained significant but similar during all estimated 
times. The study confirms that the n-hexane fraction 
at 150 and 200mg/kg is most effective, showing 
anti-inflammatory activity from the 2nd to the 5th 
hour, particularly pronounced in the second phase 
after the 1st hour, potentially attributed to its flavo-
noid content24, 25.

The acetic acid-induced writhing model serves as a 
screening tool to assess the anti-nociceptive proper-
ties of plant extracts and new agents26, 27. This model 
explicates the peripheral anti-nociceptive activity of 
extracts. Intra-peritoneal acetic acid injection 
induces the release of prostaglandins (PGE2 and 
PGF2α) and cytokines, leading to local inflamma-
tion and elevated cyclooxygenase levels in perito-
neal fluid, causing visceral pain28, 29 .Compounds 
reducing writhing may inhibit prostaglandin synthe-
sis, contributing to peripheral anti-nociceptive activ-
ity. The percent analgesia exhibited dose-depen-
dency at 16.90% (100mg/kg), 20.76% (150mg/kg), 
and 26.13% (200mg/kg). The hot-plate test, com-
monly utilized for assessing centrally acting anti-no-
ciceptive agents, employed tramadol, an opioid 
agonist as an alternative to acetylsalicylic acid for 
inducing a thermal pain model. At 30 minutes, 
nociceptive response latencies for doses of 100, 200, 
and 300 mg/kg were 8.72 ± 0.15, 10.44 ± 0.62, and 
11.70 ± 0.51, respectively. After 1 hour, the decrease 
in pain sensation for the same doses was 8.65 ± 0.28, 
10.32 ± 0.42, and 11.00 ± 0.87. At 90 minutes, 
nociceptive responses were 8.60 ± 0.15, 10.22 ± 0.45, 

and 11.20 ± 0.53. Significant latency of nociceptive 
response at 2 hours, particularly at 300mg/kg (p 
value less than 0.001) was observed. Tramadol (stan-
dard) exhibited its analgesic effect within 30 min. 
The observed weak analgesic effect suggested the 
exclusion of centrally acting agents, implying that 
only peripherally acting components contribute to 
the anti-nociceptive action of the n-hexane fraction 
of IG.

Yeast-induced pyrexia serves as a standard screen-
ing test for evaluating the antipyretic activity of both 
plant materials and synthetic drugs30, 31. Subcutane-
ous injection of yeast causes fever through prosta-
glandin production32. Paracetamol reduces prosta-
glandin synthesis by inhibiting the cyclooxygenase 
enzyme, affecting mediators of pyrexia and contrib-
uting to its antipyretic effect33. However, the n-hex-
ane fraction of IG did not demonstrate significant 
antipyretic effects at doses of 100, 150, and 
200mg/kg, when compared to paracetamol. This 
suggests that while IG exhibits anti-inflammatory 
and anti-nociceptive activities, it lacks antipyretic 
properties, akin to the behavior of cyclooxygen-
ase-2 inhibitors.
 
The study limitations include testing only a limited 
range of doses for the n-hexane fraction, necessitat-
ing a broader range to understand the optimal 
therapeutic dose. Additionally, there was no 
detailed phytochemical profiling to identify the 
specific bioactive compounds responsible for the 
observed effects. The study also lacked mechanistic 
insights, requiring further research to elucidate the 
underlying pathways and molecular targets 
involved.

CONCLUSION
In conclusion, our findings affirm the n-hexane 
fraction of Indigofera gerardiana (IG) as a natural 
therapeutic option for alleviating pain and inflam-
mation. The study provided scientific validation for 
the traditional use of IG as a remedy for analgesic 
and anti-inflammatory purposes. Notably, our inves-
tigations revealed peripheral analgesic activity 
while central analgesic effects were not observed. 
Isolating pure compounds from the plant has the 
potential to unveil the mechanisms behind these 
activities. 
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Figure 1 showed the baseline plaque score (T0) of all study groups(n=168) and it was seen that out 
of a total of 168 students 91(54.2%) had good (0.1-0.9 mm) plaque score followed by 63(37.5%) 
showing moderate(1-1.9mm), 9(5.4%) had Excellent(0mm) and only 5(3%) had poor (2.0-3.0mm) 
Plaque score at baseline(T0).  
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Figure 2: Frequency Distribution of Plaque score(in mm)at 1st month Follow up  Among study 
participants(n=168) 

Figure 2 showed plaque score of all study groups(n=168) at 1st month(T1)  follow up and it was 
seen that out of all the students enrolled 117(69.6%) had good(0.1-0.9 mm) plaque score, 36(21%) 
had moderate(1-1.9 mm) and 13(8%) had a excellent (0 mm) plaque score this value is 3% greater 
compared to the Baseline. Moreover, at baseline 5(3%) had poor(2-3mm) plaque score whereas 
after one month follow up it decreased to 2(1.2%). 
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Figure 3: Frequency Distribution of Plaque score at 3rd month Follow up Among study 
participants(n=168) 

Figure 3 showed plaque score of all study groups(n=168) at three month(T2)  follow up and it was 
seen that out of a total of 168 study participants 101(60.1%) had good(0.1-0.9mm) plaque score 
followed by 36(21.4%) showing moderate(1-1.9mm) and 29(17.3%) had excellent(0mm) plaque 
score, this value is 12% greater compared to baseline (5.4%). Moreover, at baseline 5(3%) had 
poor(2-3mm) plaque score whereas after three months follow up it decreased to 2(1.2%) 

DISCUSSION
Health education programs that aim to promote 
oral health and control the rising burden of oral 
diseases find the ideal home in schools. As a compo-
nent of oral health promotion, oral health education 
has long been regarded as a fundamental and 
necessary aspect of dental health services14. It is 
defined as “a process that informs, motivates, and 
helps persons to adopt and maintain healthy prac-
tices and lifestyles; advocates environmental 
changes as needed to facilitate this goal; and 
conducts professional training and research to the 
same end15.Health education, which should begin in 
early childhood and be reinforced in schools, is the 
key to promoting good oral hygiene practices 
because it helps children form lifelong healthy habits 
in their early years16 .The main aim of intervention 
strategies is to drastically change personal behavior 
from harmful to productive5.Traditionally, informa-
tion, education, and counseling have been used to 
achieve this. According to this study, school going 
students can improve their oral hygiene with the aid 

of a school-based educational intervention that is 
easy to set up and inexpensive. The individuals were 
chosen at random and shared a number of back-
ground traits, including similar socioeconomic status, 
age ranges, and city school districts. The reduction 
in dental plaque score was observed in this study 
and it was concluded that lecture method followed 
by Pamphlet method showed reduction in plaque 
as compared to the control group.  As from baseline 
to 1st follow-up (T1) both lecture and pamphlet 
groups had good plaque scores (0.1-0.9mm) 
among 85.7% and 82.1% of students which at base-
line(T0) was only 51.8% in the lecture group and 
73.2% in pamphlet groups; Moreover, at 2nd follow 
up(T2) both groups had 69.9% students with good 
plaque score (0.1-0.9mm). No change was 
observed among the control group Contrary to this 
a study supporting the current findings showed 
61.7% of the lecture group and only 32.6% of the 
control group showed a reduction in plaque score2.

Another similar study reported that at two months 

follow-up Plaque Index decreased in the lecture 
group former to the Pamphlet group10.  Compared 
to the control groups, the study groups underwent 
proper toothbrushing teaching sessions and they 
showed a significant reduction in plaque and gingi-
val scores11. Among different dental health educa-
tion strategies used it was found that a Positive 
impact on dental plaque was seen among 58% of 
the students in the leaflet group whereas only 37% in 
the videotape and 10% among controls. Hence the 
use of leaflets instead of videotapes improved oral 
hygiene among Nigerian children12. Another similar 
study by L. Gavic and colleagues found that Pam-
phlet method of dental education was weaker then 
lecture method17.The pamphlet is still useful even 
though the study's results were less than ideal. Pam-
phlets are now a popular and widely used tool for 
public education in health promotion. The pam-
phlet's benefits as an instructional tool include its 
affordability, ease of distribution, and ease of 
display. Additionally, readers have the option to go 
back and reread content whenever they see fit or 
when additional information is required. As a result, 
they are among the preferred media for educating 
the broader public. Sadly, pamphlets can occasion-
ally be difficult to understand, having no effect on 
the reader and being ineffective as a teaching tool. 
The level of linguistic expressions used in pamphlets is 
the primary factor contributing to their inefficiency.18

According to our research only 9(5.4%) of the 168 
study participants had a excellent(0mm) Plaque 
score at the start of the study. Following baseline(T)), 
13 (8%) of the subjects had excellent (0mm)plaque 
score at one month(T1) follow up; this value is 4% 
higher than baseline. Additionally, at three 
months(T2) follow up, 29 people (17.3%) had plaque 
scores of excellent (0mm), making this value 12% 
higher than the baseline (5.4%). After three months 
of follow-up, the plaque score dropped from 2-3mm 
at baseline, when it was 5(3%), to 2(1.2%). Similar to 
our study a previous study found proper brushing 
techniques adoption proved significant reduction in 
plaque among pre-school students as recorded 
from baseline at 1st and 2nd follow ups but later at 3rd 

follow up it matches baseline, hence there was a 
rise in plaque index19. Another literature supported 
plaque index further decreased as a result of 
interactive educational sessions with kids using the 
right tools20.In line with current findings a decline in 
plaque was reported as formerly it was 75.5% which 
later declined to 66.5% post-intervention21. A meta 
analysis by Handayatun, N.N., concluded that 
dental health education initiatives carried out in 
schools can lower children's plaque scores. It is 
evident from the analysis that the plaque scores 
from the pre-and post-test differ. There was a nota-
ble difference between the intervention group and 
the control group22.
 

In this study, the authors used three main modalities 
of health education, two of which were a pamphlet 
and a lecture. The pamphlet was chosen as the 
drafting method because of its advantages, includ-
ing content summarized form, rapid replication, 
easy-to-use design, reusability, and multitasking 
capability. On the other hand, the pamphlet was 
unable to effectively communicate the information 
and the subtleties of a practical instruction. Less 
specialized equipment and facilities were needed 
for verbal instruction/lecture using a dental model, 
which helped kids know how to brush their teeth 
more cautiously. The benefit of the lecture method is 
that it enables multiple students to learn at once. 
With a predetermined lesson plan, schedule, venue, 
and flexibility, the lecture technique is easy to use, 
practical, and popular23.  The same age group 
encountered in both national and international 
literature may be the cause of the synonymous 
findings between this study and earlier ones. Addi-
tionally, similar social and cultural norms prevailing in 
the community may help people understand oral 
health education.

This study proved a statistically significant associa-
tion exists between different categories of 
age(p=0.005) gender (p=0.00), mother’s qualifica-
tion(p=0.001)and Father’s qualification(p=0.003) 
among study and control groups. Similar findings 
were observed by authors previously they found 
statistically significant differences among study and 
control groups and different categories of gender 
(Male/Female)2,10. Another study showed dental 
health awareness has a significant correlation with 
parents' education only whereas family income and 
parents' education had a positive and significant 
correlation with the dental health practice24.

Overall health well as oral health promotion/educa-
tion is critical. Moreover, oral health facility should 
be available to all not just to primary school going 
children. Many different types of health education 
interventions to improve children's oral health are 
planned and they may lead to instill good oral 
health knowledge, attitudes, and healthy behaviors 
among them. Oral health education includes 
proper brushing methods implementation, food and 
nutritional strategies and dental flossing, according 
to many countries' standards.25 Oral health as well as 
oral hygiene are inextricably linked and neglected 
oral hygiene behaviors can lead to morbidities like 
caries and gingivitis. On the contrary lifestyle adap-
tations, such as eating vigorously, sugary drinks 
ingestion, smoking cigarettes and alcohol consump-
tion have bad impact on oral health; however 
improved oral health strategies emphasize at 
preventive intervention. All of these behaviors can 
be controlled in school settings by improving the 
physical environment and provision of oral health 
promotion intervention in school policy4.

This study had small sample size, despite being a 
multi-centered investigation and only government 
schools were approached no private institution 
were encountered. Furthermore, at the first 
follow-up, there was a notable decrease in the 
frequency of plaque in both the lecture and pam-
phlet groups (85.7% and 82.1%, respectively). How-
ever, these numbers later declined to 69.6% each, 
so we are unable to determine which approach is 
superior between lecture and pamphlet. Based on 
current findings dental health education should be 
implemented at school level to promote better oral 
hygiene practices. Furthermore, incorporating 
dental health education sessions into curriculum will 
aid school going children to build good oral habits 
at early age.

CONCLUSION
This study concluded that oral health education via 
Bass brushing method demonstration resulted in the 
reduction of plaque score from baseline to three 
months follow up in the lecture group followed by 
Pamphlet group whereas no change was seen in 
control group. Hence lecture method was found 
effective in reducing plaque scores. Moreover, 
demographic variables age, gender, mother’s qual-
ification and Father’s qualification showed a statisti-
cally significant association among Groups.
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DISCUSSION
In the contemporary era, despite significant 
advancements in synthetic drugs, their association 
with serious adverse effects has become apparent. 
The absence of adverse effects in plant products 
and homeopathic drugs underscores their distinc-
tive position. Consequently, a systematic explora-

tion is warranted to ascertain the efficacy of 
plant-derived products as agents for anti-inflamma-
tory, anti-nociceptive, and antipyretic purposes. The 
findings of the present study reveal that the n-hex-
ane fraction of Indigofera gerardiana (IG) exhibits 
both anti-inflammatory and anti-nociceptive activi-
ties, yet does not demonstrate antipyretic effects. 

From the results, it can also be postulated that the 
n-hexane fraction of IG has peripheral effects of PG 
synthesis but lacks central effects.
 
The carrageenan-induced paw edema model is a 
well-established experimental design utilized for 
assessing the anti-inflammatory properties of plant 
extracts20, 21 .This edema, which is characterized by a 
biphasic event, involves a non-phagocytic edema-
tous phase in the first hour to 1.5 hours, influenced by 
chemical mediators like serotonin, histamine, and 
bradykinin affecting vascular permeability. Subse-
quently, second phase unfolds from the second 
hour to fifth hour, marked by increased edema 
formation attributed to the overproduction of 
prostaglandins.22, 23

Pre-treatment with the n-hexane fraction significant-
ly reduced carrageenan-induced paw edema at 
100mg/kg (p values less than 0.05 and 0.01), 
15mg/kg (p values less than 0.05 and 0.001), and 
200mg/kg (p values less than 0.01 and 0.001) after 2 
and 3 hours, with the maximum anti-inflammatory 
effect observed at 200mg/kg at the 3rd hour (p < 
0.001). Acetylsalicylic acid (standard) at 100mg/kg 
exhibited moderate to highly significant alleviation 
of paw edema from 1 to 5 hours, with a peak effect 
of 74% reversal at the 3rd hour. However, the effect 
remained significant but similar during all estimated 
times. The study confirms that the n-hexane fraction 
at 150 and 200mg/kg is most effective, showing 
anti-inflammatory activity from the 2nd to the 5th 
hour, particularly pronounced in the second phase 
after the 1st hour, potentially attributed to its flavo-
noid content24, 25.

The acetic acid-induced writhing model serves as a 
screening tool to assess the anti-nociceptive proper-
ties of plant extracts and new agents26, 27. This model 
explicates the peripheral anti-nociceptive activity of 
extracts. Intra-peritoneal acetic acid injection 
induces the release of prostaglandins (PGE2 and 
PGF2α) and cytokines, leading to local inflamma-
tion and elevated cyclooxygenase levels in perito-
neal fluid, causing visceral pain28, 29 .Compounds 
reducing writhing may inhibit prostaglandin synthe-
sis, contributing to peripheral anti-nociceptive activ-
ity. The percent analgesia exhibited dose-depen-
dency at 16.90% (100mg/kg), 20.76% (150mg/kg), 
and 26.13% (200mg/kg). The hot-plate test, com-
monly utilized for assessing centrally acting anti-no-
ciceptive agents, employed tramadol, an opioid 
agonist as an alternative to acetylsalicylic acid for 
inducing a thermal pain model. At 30 minutes, 
nociceptive response latencies for doses of 100, 200, 
and 300 mg/kg were 8.72 ± 0.15, 10.44 ± 0.62, and 
11.70 ± 0.51, respectively. After 1 hour, the decrease 
in pain sensation for the same doses was 8.65 ± 0.28, 
10.32 ± 0.42, and 11.00 ± 0.87. At 90 minutes, 
nociceptive responses were 8.60 ± 0.15, 10.22 ± 0.45, 

and 11.20 ± 0.53. Significant latency of nociceptive 
response at 2 hours, particularly at 300mg/kg (p 
value less than 0.001) was observed. Tramadol (stan-
dard) exhibited its analgesic effect within 30 min. 
The observed weak analgesic effect suggested the 
exclusion of centrally acting agents, implying that 
only peripherally acting components contribute to 
the anti-nociceptive action of the n-hexane fraction 
of IG.

Yeast-induced pyrexia serves as a standard screen-
ing test for evaluating the antipyretic activity of both 
plant materials and synthetic drugs30, 31. Subcutane-
ous injection of yeast causes fever through prosta-
glandin production32. Paracetamol reduces prosta-
glandin synthesis by inhibiting the cyclooxygenase 
enzyme, affecting mediators of pyrexia and contrib-
uting to its antipyretic effect33. However, the n-hex-
ane fraction of IG did not demonstrate significant 
antipyretic effects at doses of 100, 150, and 
200mg/kg, when compared to paracetamol. This 
suggests that while IG exhibits anti-inflammatory 
and anti-nociceptive activities, it lacks antipyretic 
properties, akin to the behavior of cyclooxygen-
ase-2 inhibitors.
 
The study limitations include testing only a limited 
range of doses for the n-hexane fraction, necessitat-
ing a broader range to understand the optimal 
therapeutic dose. Additionally, there was no 
detailed phytochemical profiling to identify the 
specific bioactive compounds responsible for the 
observed effects. The study also lacked mechanistic 
insights, requiring further research to elucidate the 
underlying pathways and molecular targets 
involved.

CONCLUSION
In conclusion, our findings affirm the n-hexane 
fraction of Indigofera gerardiana (IG) as a natural 
therapeutic option for alleviating pain and inflam-
mation. The study provided scientific validation for 
the traditional use of IG as a remedy for analgesic 
and anti-inflammatory purposes. Notably, our inves-
tigations revealed peripheral analgesic activity 
while central analgesic effects were not observed. 
Isolating pure compounds from the plant has the 
potential to unveil the mechanisms behind these 
activities. 
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Table 3 shows the association of demographic variables with oral health education strategies and 
it was reported that there is a statistically significant association of Group A(Lecture), group B 
(Pamphlet), and Group C (Control) with different categories of age(p=0.005), gender (p= 0.00), 
Mother’s qualification(p=0.001) and Father’s qualification(p=0.003).  

Parameters(n=168) 

Groups 

Total p-value 
Group 

A(Lecture) 
Group 

B(Pamphlet) 
Group 

C(Control) 
Age 11Years 5(8.9%) 3(5.4%) 1(1.8%) 9 

0.005*  

12Years 31(55.4%) 47(83.9%) 45(80.4%) 123 
13Years 20(35.7%%) 6(10.7%) 10(17.9%) 36 

Gender Male 28(50%) 0(0%) 56(100%) 84 
0.000*  Female 28(50%) 56(100%) 0(0%) 84 

Socioeconomic 
status 

Lower 19(33.9%) 20(35.7%) 29(51.8%) 68 

0.118  

Middle 33(58.9%) 32(57.1%) 27(48.2%) 92 
Upper 4(7.1%) 4(7.1%) 0(0%) 8 

Mother's 
qualification 

Illiterate 10(17.9%) 7(12.5^) 12(21.4%) 29 

0.001* 
 
  

Primary 1(1.8%) 11(19.6%) 11(19.6%) 23 
Secondary 16(28.6%) 18(32.1%) 12(21.4%) 46 
Intermediate 20(35.7%) 7(12.5%) 19(33.9%) 46 
Graduate 9(16.1%) 13(23.2%) 2(3.6%) 24 

Father's 
qualification 

Illiterate 2(3.6%) 4(7.1%) 8(14.3%) 14 

0.003* 
 
  

Primary 6(10.7%) 3(5.4%) 12(21.4%) 21 
Secondary 9(16.1%) 23(41.1%) 12(21.4%) 44 
Intermediate 21(37.5%) 15(26.8%) 17(30.4%) 53 
Graduate 18(32.1%) 11(19.6%) 7(12.5%) 36 

                              Total 56 56 56 168   

Table 3: Association of Demographic Variables with Oral Health Education Strategies 

Chi square test applied *statistically significant p<0.05 

DISCUSSION
Health education programs that aim to promote 
oral health and control the rising burden of oral 
diseases find the ideal home in schools. As a compo-
nent of oral health promotion, oral health education 
has long been regarded as a fundamental and 
necessary aspect of dental health services14. It is 
defined as “a process that informs, motivates, and 
helps persons to adopt and maintain healthy prac-
tices and lifestyles; advocates environmental 
changes as needed to facilitate this goal; and 
conducts professional training and research to the 
same end15.Health education, which should begin in 
early childhood and be reinforced in schools, is the 
key to promoting good oral hygiene practices 
because it helps children form lifelong healthy habits 
in their early years16 .The main aim of intervention 
strategies is to drastically change personal behavior 
from harmful to productive5.Traditionally, informa-
tion, education, and counseling have been used to 
achieve this. According to this study, school going 
students can improve their oral hygiene with the aid 

of a school-based educational intervention that is 
easy to set up and inexpensive. The individuals were 
chosen at random and shared a number of back-
ground traits, including similar socioeconomic status, 
age ranges, and city school districts. The reduction 
in dental plaque score was observed in this study 
and it was concluded that lecture method followed 
by Pamphlet method showed reduction in plaque 
as compared to the control group.  As from baseline 
to 1st follow-up (T1) both lecture and pamphlet 
groups had good plaque scores (0.1-0.9mm) 
among 85.7% and 82.1% of students which at base-
line(T0) was only 51.8% in the lecture group and 
73.2% in pamphlet groups; Moreover, at 2nd follow 
up(T2) both groups had 69.9% students with good 
plaque score (0.1-0.9mm). No change was 
observed among the control group Contrary to this 
a study supporting the current findings showed 
61.7% of the lecture group and only 32.6% of the 
control group showed a reduction in plaque score2.

Another similar study reported that at two months 

follow-up Plaque Index decreased in the lecture 
group former to the Pamphlet group10.  Compared 
to the control groups, the study groups underwent 
proper toothbrushing teaching sessions and they 
showed a significant reduction in plaque and gingi-
val scores11. Among different dental health educa-
tion strategies used it was found that a Positive 
impact on dental plaque was seen among 58% of 
the students in the leaflet group whereas only 37% in 
the videotape and 10% among controls. Hence the 
use of leaflets instead of videotapes improved oral 
hygiene among Nigerian children12. Another similar 
study by L. Gavic and colleagues found that Pam-
phlet method of dental education was weaker then 
lecture method17.The pamphlet is still useful even 
though the study's results were less than ideal. Pam-
phlets are now a popular and widely used tool for 
public education in health promotion. The pam-
phlet's benefits as an instructional tool include its 
affordability, ease of distribution, and ease of 
display. Additionally, readers have the option to go 
back and reread content whenever they see fit or 
when additional information is required. As a result, 
they are among the preferred media for educating 
the broader public. Sadly, pamphlets can occasion-
ally be difficult to understand, having no effect on 
the reader and being ineffective as a teaching tool. 
The level of linguistic expressions used in pamphlets is 
the primary factor contributing to their inefficiency.18

According to our research only 9(5.4%) of the 168 
study participants had a excellent(0mm) Plaque 
score at the start of the study. Following baseline(T)), 
13 (8%) of the subjects had excellent (0mm)plaque 
score at one month(T1) follow up; this value is 4% 
higher than baseline. Additionally, at three 
months(T2) follow up, 29 people (17.3%) had plaque 
scores of excellent (0mm), making this value 12% 
higher than the baseline (5.4%). After three months 
of follow-up, the plaque score dropped from 2-3mm 
at baseline, when it was 5(3%), to 2(1.2%). Similar to 
our study a previous study found proper brushing 
techniques adoption proved significant reduction in 
plaque among pre-school students as recorded 
from baseline at 1st and 2nd follow ups but later at 3rd 

follow up it matches baseline, hence there was a 
rise in plaque index19. Another literature supported 
plaque index further decreased as a result of 
interactive educational sessions with kids using the 
right tools20.In line with current findings a decline in 
plaque was reported as formerly it was 75.5% which 
later declined to 66.5% post-intervention21. A meta 
analysis by Handayatun, N.N., concluded that 
dental health education initiatives carried out in 
schools can lower children's plaque scores. It is 
evident from the analysis that the plaque scores 
from the pre-and post-test differ. There was a nota-
ble difference between the intervention group and 
the control group22.
 

In this study, the authors used three main modalities 
of health education, two of which were a pamphlet 
and a lecture. The pamphlet was chosen as the 
drafting method because of its advantages, includ-
ing content summarized form, rapid replication, 
easy-to-use design, reusability, and multitasking 
capability. On the other hand, the pamphlet was 
unable to effectively communicate the information 
and the subtleties of a practical instruction. Less 
specialized equipment and facilities were needed 
for verbal instruction/lecture using a dental model, 
which helped kids know how to brush their teeth 
more cautiously. The benefit of the lecture method is 
that it enables multiple students to learn at once. 
With a predetermined lesson plan, schedule, venue, 
and flexibility, the lecture technique is easy to use, 
practical, and popular23.  The same age group 
encountered in both national and international 
literature may be the cause of the synonymous 
findings between this study and earlier ones. Addi-
tionally, similar social and cultural norms prevailing in 
the community may help people understand oral 
health education.

This study proved a statistically significant associa-
tion exists between different categories of 
age(p=0.005) gender (p=0.00), mother’s qualifica-
tion(p=0.001)and Father’s qualification(p=0.003) 
among study and control groups. Similar findings 
were observed by authors previously they found 
statistically significant differences among study and 
control groups and different categories of gender 
(Male/Female)2,10. Another study showed dental 
health awareness has a significant correlation with 
parents' education only whereas family income and 
parents' education had a positive and significant 
correlation with the dental health practice24.

Overall health well as oral health promotion/educa-
tion is critical. Moreover, oral health facility should 
be available to all not just to primary school going 
children. Many different types of health education 
interventions to improve children's oral health are 
planned and they may lead to instill good oral 
health knowledge, attitudes, and healthy behaviors 
among them. Oral health education includes 
proper brushing methods implementation, food and 
nutritional strategies and dental flossing, according 
to many countries' standards.25 Oral health as well as 
oral hygiene are inextricably linked and neglected 
oral hygiene behaviors can lead to morbidities like 
caries and gingivitis. On the contrary lifestyle adap-
tations, such as eating vigorously, sugary drinks 
ingestion, smoking cigarettes and alcohol consump-
tion have bad impact on oral health; however 
improved oral health strategies emphasize at 
preventive intervention. All of these behaviors can 
be controlled in school settings by improving the 
physical environment and provision of oral health 
promotion intervention in school policy4.

This study had small sample size, despite being a 
multi-centered investigation and only government 
schools were approached no private institution 
were encountered. Furthermore, at the first 
follow-up, there was a notable decrease in the 
frequency of plaque in both the lecture and pam-
phlet groups (85.7% and 82.1%, respectively). How-
ever, these numbers later declined to 69.6% each, 
so we are unable to determine which approach is 
superior between lecture and pamphlet. Based on 
current findings dental health education should be 
implemented at school level to promote better oral 
hygiene practices. Furthermore, incorporating 
dental health education sessions into curriculum will 
aid school going children to build good oral habits 
at early age.

CONCLUSION
This study concluded that oral health education via 
Bass brushing method demonstration resulted in the 
reduction of plaque score from baseline to three 
months follow up in the lecture group followed by 
Pamphlet group whereas no change was seen in 
control group. Hence lecture method was found 
effective in reducing plaque scores. Moreover, 
demographic variables age, gender, mother’s qual-
ification and Father’s qualification showed a statisti-
cally significant association among Groups.
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DISCUSSION
In the contemporary era, despite significant 
advancements in synthetic drugs, their association 
with serious adverse effects has become apparent. 
The absence of adverse effects in plant products 
and homeopathic drugs underscores their distinc-
tive position. Consequently, a systematic explora-

tion is warranted to ascertain the efficacy of 
plant-derived products as agents for anti-inflamma-
tory, anti-nociceptive, and antipyretic purposes. The 
findings of the present study reveal that the n-hex-
ane fraction of Indigofera gerardiana (IG) exhibits 
both anti-inflammatory and anti-nociceptive activi-
ties, yet does not demonstrate antipyretic effects. 

From the results, it can also be postulated that the 
n-hexane fraction of IG has peripheral effects of PG 
synthesis but lacks central effects.
 
The carrageenan-induced paw edema model is a 
well-established experimental design utilized for 
assessing the anti-inflammatory properties of plant 
extracts20, 21 .This edema, which is characterized by a 
biphasic event, involves a non-phagocytic edema-
tous phase in the first hour to 1.5 hours, influenced by 
chemical mediators like serotonin, histamine, and 
bradykinin affecting vascular permeability. Subse-
quently, second phase unfolds from the second 
hour to fifth hour, marked by increased edema 
formation attributed to the overproduction of 
prostaglandins.22, 23

Pre-treatment with the n-hexane fraction significant-
ly reduced carrageenan-induced paw edema at 
100mg/kg (p values less than 0.05 and 0.01), 
15mg/kg (p values less than 0.05 and 0.001), and 
200mg/kg (p values less than 0.01 and 0.001) after 2 
and 3 hours, with the maximum anti-inflammatory 
effect observed at 200mg/kg at the 3rd hour (p < 
0.001). Acetylsalicylic acid (standard) at 100mg/kg 
exhibited moderate to highly significant alleviation 
of paw edema from 1 to 5 hours, with a peak effect 
of 74% reversal at the 3rd hour. However, the effect 
remained significant but similar during all estimated 
times. The study confirms that the n-hexane fraction 
at 150 and 200mg/kg is most effective, showing 
anti-inflammatory activity from the 2nd to the 5th 
hour, particularly pronounced in the second phase 
after the 1st hour, potentially attributed to its flavo-
noid content24, 25.

The acetic acid-induced writhing model serves as a 
screening tool to assess the anti-nociceptive proper-
ties of plant extracts and new agents26, 27. This model 
explicates the peripheral anti-nociceptive activity of 
extracts. Intra-peritoneal acetic acid injection 
induces the release of prostaglandins (PGE2 and 
PGF2α) and cytokines, leading to local inflamma-
tion and elevated cyclooxygenase levels in perito-
neal fluid, causing visceral pain28, 29 .Compounds 
reducing writhing may inhibit prostaglandin synthe-
sis, contributing to peripheral anti-nociceptive activ-
ity. The percent analgesia exhibited dose-depen-
dency at 16.90% (100mg/kg), 20.76% (150mg/kg), 
and 26.13% (200mg/kg). The hot-plate test, com-
monly utilized for assessing centrally acting anti-no-
ciceptive agents, employed tramadol, an opioid 
agonist as an alternative to acetylsalicylic acid for 
inducing a thermal pain model. At 30 minutes, 
nociceptive response latencies for doses of 100, 200, 
and 300 mg/kg were 8.72 ± 0.15, 10.44 ± 0.62, and 
11.70 ± 0.51, respectively. After 1 hour, the decrease 
in pain sensation for the same doses was 8.65 ± 0.28, 
10.32 ± 0.42, and 11.00 ± 0.87. At 90 minutes, 
nociceptive responses were 8.60 ± 0.15, 10.22 ± 0.45, 

and 11.20 ± 0.53. Significant latency of nociceptive 
response at 2 hours, particularly at 300mg/kg (p 
value less than 0.001) was observed. Tramadol (stan-
dard) exhibited its analgesic effect within 30 min. 
The observed weak analgesic effect suggested the 
exclusion of centrally acting agents, implying that 
only peripherally acting components contribute to 
the anti-nociceptive action of the n-hexane fraction 
of IG.

Yeast-induced pyrexia serves as a standard screen-
ing test for evaluating the antipyretic activity of both 
plant materials and synthetic drugs30, 31. Subcutane-
ous injection of yeast causes fever through prosta-
glandin production32. Paracetamol reduces prosta-
glandin synthesis by inhibiting the cyclooxygenase 
enzyme, affecting mediators of pyrexia and contrib-
uting to its antipyretic effect33. However, the n-hex-
ane fraction of IG did not demonstrate significant 
antipyretic effects at doses of 100, 150, and 
200mg/kg, when compared to paracetamol. This 
suggests that while IG exhibits anti-inflammatory 
and anti-nociceptive activities, it lacks antipyretic 
properties, akin to the behavior of cyclooxygen-
ase-2 inhibitors.
 
The study limitations include testing only a limited 
range of doses for the n-hexane fraction, necessitat-
ing a broader range to understand the optimal 
therapeutic dose. Additionally, there was no 
detailed phytochemical profiling to identify the 
specific bioactive compounds responsible for the 
observed effects. The study also lacked mechanistic 
insights, requiring further research to elucidate the 
underlying pathways and molecular targets 
involved.

CONCLUSION
In conclusion, our findings affirm the n-hexane 
fraction of Indigofera gerardiana (IG) as a natural 
therapeutic option for alleviating pain and inflam-
mation. The study provided scientific validation for 
the traditional use of IG as a remedy for analgesic 
and anti-inflammatory purposes. Notably, our inves-
tigations revealed peripheral analgesic activity 
while central analgesic effects were not observed. 
Isolating pure compounds from the plant has the 
potential to unveil the mechanisms behind these 
activities. 
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DISCUSSION
Health education programs that aim to promote 
oral health and control the rising burden of oral 
diseases find the ideal home in schools. As a compo-
nent of oral health promotion, oral health education 
has long been regarded as a fundamental and 
necessary aspect of dental health services14. It is 
defined as “a process that informs, motivates, and 
helps persons to adopt and maintain healthy prac-
tices and lifestyles; advocates environmental 
changes as needed to facilitate this goal; and 
conducts professional training and research to the 
same end15.Health education, which should begin in 
early childhood and be reinforced in schools, is the 
key to promoting good oral hygiene practices 
because it helps children form lifelong healthy habits 
in their early years16 .The main aim of intervention 
strategies is to drastically change personal behavior 
from harmful to productive5.Traditionally, informa-
tion, education, and counseling have been used to 
achieve this. According to this study, school going 
students can improve their oral hygiene with the aid 

of a school-based educational intervention that is 
easy to set up and inexpensive. The individuals were 
chosen at random and shared a number of back-
ground traits, including similar socioeconomic status, 
age ranges, and city school districts. The reduction 
in dental plaque score was observed in this study 
and it was concluded that lecture method followed 
by Pamphlet method showed reduction in plaque 
as compared to the control group.  As from baseline 
to 1st follow-up (T1) both lecture and pamphlet 
groups had good plaque scores (0.1-0.9mm) 
among 85.7% and 82.1% of students which at base-
line(T0) was only 51.8% in the lecture group and 
73.2% in pamphlet groups; Moreover, at 2nd follow 
up(T2) both groups had 69.9% students with good 
plaque score (0.1-0.9mm). No change was 
observed among the control group Contrary to this 
a study supporting the current findings showed 
61.7% of the lecture group and only 32.6% of the 
control group showed a reduction in plaque score2.

Another similar study reported that at two months 

follow-up Plaque Index decreased in the lecture 
group former to the Pamphlet group10.  Compared 
to the control groups, the study groups underwent 
proper toothbrushing teaching sessions and they 
showed a significant reduction in plaque and gingi-
val scores11. Among different dental health educa-
tion strategies used it was found that a Positive 
impact on dental plaque was seen among 58% of 
the students in the leaflet group whereas only 37% in 
the videotape and 10% among controls. Hence the 
use of leaflets instead of videotapes improved oral 
hygiene among Nigerian children12. Another similar 
study by L. Gavic and colleagues found that Pam-
phlet method of dental education was weaker then 
lecture method17.The pamphlet is still useful even 
though the study's results were less than ideal. Pam-
phlets are now a popular and widely used tool for 
public education in health promotion. The pam-
phlet's benefits as an instructional tool include its 
affordability, ease of distribution, and ease of 
display. Additionally, readers have the option to go 
back and reread content whenever they see fit or 
when additional information is required. As a result, 
they are among the preferred media for educating 
the broader public. Sadly, pamphlets can occasion-
ally be difficult to understand, having no effect on 
the reader and being ineffective as a teaching tool. 
The level of linguistic expressions used in pamphlets is 
the primary factor contributing to their inefficiency.18

According to our research only 9(5.4%) of the 168 
study participants had a excellent(0mm) Plaque 
score at the start of the study. Following baseline(T)), 
13 (8%) of the subjects had excellent (0mm)plaque 
score at one month(T1) follow up; this value is 4% 
higher than baseline. Additionally, at three 
months(T2) follow up, 29 people (17.3%) had plaque 
scores of excellent (0mm), making this value 12% 
higher than the baseline (5.4%). After three months 
of follow-up, the plaque score dropped from 2-3mm 
at baseline, when it was 5(3%), to 2(1.2%). Similar to 
our study a previous study found proper brushing 
techniques adoption proved significant reduction in 
plaque among pre-school students as recorded 
from baseline at 1st and 2nd follow ups but later at 3rd 

follow up it matches baseline, hence there was a 
rise in plaque index19. Another literature supported 
plaque index further decreased as a result of 
interactive educational sessions with kids using the 
right tools20.In line with current findings a decline in 
plaque was reported as formerly it was 75.5% which 
later declined to 66.5% post-intervention21. A meta 
analysis by Handayatun, N.N., concluded that 
dental health education initiatives carried out in 
schools can lower children's plaque scores. It is 
evident from the analysis that the plaque scores 
from the pre-and post-test differ. There was a nota-
ble difference between the intervention group and 
the control group22.
 

In this study, the authors used three main modalities 
of health education, two of which were a pamphlet 
and a lecture. The pamphlet was chosen as the 
drafting method because of its advantages, includ-
ing content summarized form, rapid replication, 
easy-to-use design, reusability, and multitasking 
capability. On the other hand, the pamphlet was 
unable to effectively communicate the information 
and the subtleties of a practical instruction. Less 
specialized equipment and facilities were needed 
for verbal instruction/lecture using a dental model, 
which helped kids know how to brush their teeth 
more cautiously. The benefit of the lecture method is 
that it enables multiple students to learn at once. 
With a predetermined lesson plan, schedule, venue, 
and flexibility, the lecture technique is easy to use, 
practical, and popular23.  The same age group 
encountered in both national and international 
literature may be the cause of the synonymous 
findings between this study and earlier ones. Addi-
tionally, similar social and cultural norms prevailing in 
the community may help people understand oral 
health education.

This study proved a statistically significant associa-
tion exists between different categories of 
age(p=0.005) gender (p=0.00), mother’s qualifica-
tion(p=0.001)and Father’s qualification(p=0.003) 
among study and control groups. Similar findings 
were observed by authors previously they found 
statistically significant differences among study and 
control groups and different categories of gender 
(Male/Female)2,10. Another study showed dental 
health awareness has a significant correlation with 
parents' education only whereas family income and 
parents' education had a positive and significant 
correlation with the dental health practice24.

Overall health well as oral health promotion/educa-
tion is critical. Moreover, oral health facility should 
be available to all not just to primary school going 
children. Many different types of health education 
interventions to improve children's oral health are 
planned and they may lead to instill good oral 
health knowledge, attitudes, and healthy behaviors 
among them. Oral health education includes 
proper brushing methods implementation, food and 
nutritional strategies and dental flossing, according 
to many countries' standards.25 Oral health as well as 
oral hygiene are inextricably linked and neglected 
oral hygiene behaviors can lead to morbidities like 
caries and gingivitis. On the contrary lifestyle adap-
tations, such as eating vigorously, sugary drinks 
ingestion, smoking cigarettes and alcohol consump-
tion have bad impact on oral health; however 
improved oral health strategies emphasize at 
preventive intervention. All of these behaviors can 
be controlled in school settings by improving the 
physical environment and provision of oral health 
promotion intervention in school policy4.

This study had small sample size, despite being a 
multi-centered investigation and only government 
schools were approached no private institution 
were encountered. Furthermore, at the first 
follow-up, there was a notable decrease in the 
frequency of plaque in both the lecture and pam-
phlet groups (85.7% and 82.1%, respectively). How-
ever, these numbers later declined to 69.6% each, 
so we are unable to determine which approach is 
superior between lecture and pamphlet. Based on 
current findings dental health education should be 
implemented at school level to promote better oral 
hygiene practices. Furthermore, incorporating 
dental health education sessions into curriculum will 
aid school going children to build good oral habits 
at early age.

CONCLUSION
This study concluded that oral health education via 
Bass brushing method demonstration resulted in the 
reduction of plaque score from baseline to three 
months follow up in the lecture group followed by 
Pamphlet group whereas no change was seen in 
control group. Hence lecture method was found 
effective in reducing plaque scores. Moreover, 
demographic variables age, gender, mother’s qual-
ification and Father’s qualification showed a statisti-
cally significant association among Groups.
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DISCUSSION
Health education programs that aim to promote 
oral health and control the rising burden of oral 
diseases find the ideal home in schools. As a compo-
nent of oral health promotion, oral health education 
has long been regarded as a fundamental and 
necessary aspect of dental health services14. It is 
defined as “a process that informs, motivates, and 
helps persons to adopt and maintain healthy prac-
tices and lifestyles; advocates environmental 
changes as needed to facilitate this goal; and 
conducts professional training and research to the 
same end15.Health education, which should begin in 
early childhood and be reinforced in schools, is the 
key to promoting good oral hygiene practices 
because it helps children form lifelong healthy habits 
in their early years16 .The main aim of intervention 
strategies is to drastically change personal behavior 
from harmful to productive5.Traditionally, informa-
tion, education, and counseling have been used to 
achieve this. According to this study, school going 
students can improve their oral hygiene with the aid 

of a school-based educational intervention that is 
easy to set up and inexpensive. The individuals were 
chosen at random and shared a number of back-
ground traits, including similar socioeconomic status, 
age ranges, and city school districts. The reduction 
in dental plaque score was observed in this study 
and it was concluded that lecture method followed 
by Pamphlet method showed reduction in plaque 
as compared to the control group.  As from baseline 
to 1st follow-up (T1) both lecture and pamphlet 
groups had good plaque scores (0.1-0.9mm) 
among 85.7% and 82.1% of students which at base-
line(T0) was only 51.8% in the lecture group and 
73.2% in pamphlet groups; Moreover, at 2nd follow 
up(T2) both groups had 69.9% students with good 
plaque score (0.1-0.9mm). No change was 
observed among the control group Contrary to this 
a study supporting the current findings showed 
61.7% of the lecture group and only 32.6% of the 
control group showed a reduction in plaque score2.

Another similar study reported that at two months 

follow-up Plaque Index decreased in the lecture 
group former to the Pamphlet group10.  Compared 
to the control groups, the study groups underwent 
proper toothbrushing teaching sessions and they 
showed a significant reduction in plaque and gingi-
val scores11. Among different dental health educa-
tion strategies used it was found that a Positive 
impact on dental plaque was seen among 58% of 
the students in the leaflet group whereas only 37% in 
the videotape and 10% among controls. Hence the 
use of leaflets instead of videotapes improved oral 
hygiene among Nigerian children12. Another similar 
study by L. Gavic and colleagues found that Pam-
phlet method of dental education was weaker then 
lecture method17.The pamphlet is still useful even 
though the study's results were less than ideal. Pam-
phlets are now a popular and widely used tool for 
public education in health promotion. The pam-
phlet's benefits as an instructional tool include its 
affordability, ease of distribution, and ease of 
display. Additionally, readers have the option to go 
back and reread content whenever they see fit or 
when additional information is required. As a result, 
they are among the preferred media for educating 
the broader public. Sadly, pamphlets can occasion-
ally be difficult to understand, having no effect on 
the reader and being ineffective as a teaching tool. 
The level of linguistic expressions used in pamphlets is 
the primary factor contributing to their inefficiency.18

According to our research only 9(5.4%) of the 168 
study participants had a excellent(0mm) Plaque 
score at the start of the study. Following baseline(T)), 
13 (8%) of the subjects had excellent (0mm)plaque 
score at one month(T1) follow up; this value is 4% 
higher than baseline. Additionally, at three 
months(T2) follow up, 29 people (17.3%) had plaque 
scores of excellent (0mm), making this value 12% 
higher than the baseline (5.4%). After three months 
of follow-up, the plaque score dropped from 2-3mm 
at baseline, when it was 5(3%), to 2(1.2%). Similar to 
our study a previous study found proper brushing 
techniques adoption proved significant reduction in 
plaque among pre-school students as recorded 
from baseline at 1st and 2nd follow ups but later at 3rd 

follow up it matches baseline, hence there was a 
rise in plaque index19. Another literature supported 
plaque index further decreased as a result of 
interactive educational sessions with kids using the 
right tools20.In line with current findings a decline in 
plaque was reported as formerly it was 75.5% which 
later declined to 66.5% post-intervention21. A meta 
analysis by Handayatun, N.N., concluded that 
dental health education initiatives carried out in 
schools can lower children's plaque scores. It is 
evident from the analysis that the plaque scores 
from the pre-and post-test differ. There was a nota-
ble difference between the intervention group and 
the control group22.

In this study, the authors used three main modalities 
of health education, two of which were a pamphlet 
and a lecture. The pamphlet was chosen as the 
drafting method because of its advantages, includ-
ing content summarized form, rapid replication, 
easy-to-use design, reusability, and multitasking 
capability. On the other hand, the pamphlet was 
unable to effectively communicate the information 
and the subtleties of a practical instruction. Less 
specialized equipment and facilities were needed 
for verbal instruction/lecture using a dental model, 
which helped kids know how to brush their teeth 
more cautiously. The benefit of the lecture method is 
that it enables multiple students to learn at once. 
With a predetermined lesson plan, schedule, venue, 
and flexibility, the lecture technique is easy to use, 
practical, and popular23.  The same age group 
encountered in both national and international 
literature may be the cause of the synonymous 
findings between this study and earlier ones. Addi-
tionally, similar social and cultural norms prevailing in 
the community may help people understand oral 
health education.

This study proved a statistically significant associa-
tion exists between different categories of 
age(p=0.005) gender (p=0.00), mother’s qualifica-
tion(p=0.001)and Father’s qualification(p=0.003) 
among study and control groups. Similar findings 
were observed by authors previously they found 
statistically significant differences among study and 
control groups and different categories of gender 
(Male/Female)2,10. Another study showed dental 
health awareness has a significant correlation with 
parents' education only whereas family income and 
parents' education had a positive and significant 
correlation with the dental health practice24.

Overall health well as oral health promotion/educa-
tion is critical. Moreover, oral health facility should 
be available to all not just to primary school going 
children. Many different types of health education 
interventions to improve children's oral health are 
planned and they may lead to instill good oral 
health knowledge, attitudes, and healthy behaviors 
among them. Oral health education includes 
proper brushing methods implementation, food and 
nutritional strategies and dental flossing, according 
to many countries' standards.25 Oral health as well as 
oral hygiene are inextricably linked and neglected 
oral hygiene behaviors can lead to morbidities like 
caries and gingivitis. On the contrary lifestyle adap-
tations, such as eating vigorously, sugary drinks 
ingestion, smoking cigarettes and alcohol consump-
tion have bad impact on oral health; however 
improved oral health strategies emphasize at 
preventive intervention. All of these behaviors can 
be controlled in school settings by improving the 
physical environment and provision of oral health 
promotion intervention in school policy4.

This study had small sample size, despite being a 
multi-centered investigation and only government 
schools were approached no private institution 
were encountered. Furthermore, at the first 
follow-up, there was a notable decrease in the 
frequency of plaque in both the lecture and pam-
phlet groups (85.7% and 82.1%, respectively). How-
ever, these numbers later declined to 69.6% each, 
so we are unable to determine which approach is 
superior between lecture and pamphlet. Based on 
current findings dental health education should be 
implemented at school level to promote better oral 
hygiene practices. Furthermore, incorporating 
dental health education sessions into curriculum will 
aid school going children to build good oral habits 
at early age.

CONCLUSION
This study concluded that oral health education via 
Bass brushing method demonstration resulted in the 
reduction of plaque score from baseline to three 
months follow up in the lecture group followed by 
Pamphlet group whereas no change was seen in 
control group. Hence lecture method was found 
effective in reducing plaque scores. Moreover, 
demographic variables age, gender, mother’s qual-
ification and Father’s qualification showed a statisti-
cally significant association among Groups.
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DISCUSSION
Preeclampsia (PE), is a pregnancy-specific multisys-
tem disorder affecting 2 to 15% of pregnancies glob-
ally and controllable with the use of prophylactic 
aspirin in high-risk women15. Delivery is the only 
definite treatment of PE. Many studies evaluated 
low doses of Aspirin 60-80mg showing a 10%–50% 
reduction in the incidence of preeclampsia, while a 
few studies also evaluated the efficacy of a 150mg 
dose9,13. Keeping abreast of the variability of 
responses to different doses of the same medicine; 
this study compared low dose Aspirin (75mg) with 
higher dose (150mg). To our knowledge, this is 
among very few studies to investigate the effective-
ness of relatively higher doses of aspirin in the 
Pakistani population.

The current study noted as much as 17% fewer cases 
of PE as the incidence was 47% (n = 35) in group A 

(75mg) while 30% (n = 23) in group B (150mg) in the 
current trial; overall reduction in PE incidence was 
37%. The Aspirin for Evidence-Based Preeclampsia 
Prevention (ASPRE) a landmark trial study also noted 
a significant reduction of 62% for preterm PE at 11-14 
weeks of gestation with aspirin (RR = 0.38; 95% CI: 
0.20–0.72; P = 0.011) found that PE occurred in 15 out 
of 87 participants (17%) who received 75mg of 
aspirin, while in the group that received 150mg of 
aspirin, it occurred in 6 out of 91 participants 
(6.5%)12,16.

Use of daily aspirin of 150mg from 11 to 14 weeks of 
gestation until 36 weeks of gestation brought a 
reduction in preterm PE in women at high risk for Pre 
eclampsia17.  While a lesser dose of 100mg of aspirin 
started at 12–20 weeks of gestation to 34 weeks of 
gestation in high-risk groups of PE did not reduce it18. 
Wang Y and other studies found similar results19, 20, 21.

While looking at other doses,(data based on One 
large study in U.S. and U.K. each and 13 smaller trials 
with additional six randomized, controlled trials 
(RCTs)) reported that Aspirin (60 to 150mg) reduced 
the 10-24% risk of PE. According to  Bujold found 
decreased rates of fetal growth restriction (8% vs. 
2%; P = 0.20); PE (12% vs. 15%; P = 0.78), preterm 
preeclampsia (4% vs. 2%; P = 0.56), and early-onset 
PE (0% vs. 2%; P = 0.52) with 80mg and 160mg of 
aspirin22. In the Roberge’s article a dose-response 
relationship of up to 150mg of aspirin was identified 
in the prevention of preeclampsia before early 
onset, however, no cases of gastritis or other side 
effects23. In the current study, 4 women from group A 
and 2 from group B did not follow up however; no 
serious side effects were noted.

The mean age was 27.06 ± 4.79 years in group A 
(75mg) while in group B was 27.08 ± 4.32 years; there 
were no significant differences found concerning 
parity, gestational age at presentation, BMI 
(Kgs/m2), systolic & diastolic blood pressure and 
laboratory findings as platelets count. Further analy-
sis showed that the incidence of pre-eclampsia 
decreased slightly with increasing age among 
women treated with 75mg of Aspirin but was inverse 
150mg Aspirin (P values = 0.141 & 0.111 respectively). 
On the other hand, the higher the BMI, the higher 
the risk of pre-eclampsia (P values = 0.963, 0.007, 
0.153 & 0.024 respectively).

The studies as well as other studies, found an effect 
of age on the incidence of PE in high-risk women13,24. 
There was a maximum 30% reduction in risk of all 
gestational age preeclampsia at all aspirin doses.21

Henderson reported in their research that Aspirin (60 
to 150mg) reduced IUGR up to 20% and 14% 
preterm birth among women at elevated risk of PE. 
Also, there was no effect on perinatal mortality and 
no overall effect of low-dose aspirin on maternal 
health.

The current study found that among those who 
developed PE, the occurrence of Placental abrup-
tion (PA) was higher (54.3%) within group A com-
pared to group B [i-e; (21.7%); P value = 0.016]. The 
incidence of PA in a study conducted by Kumar N. 
was 2 (2.1%) in (150mg group) versus 4 (4.5%) in 
(75mg group). Thus; PA can be curtailed to half if PE 
is controlled with higher doses of Aspirin.

Incidence of pre-term delivery, miscarriage, IUGR, 
NICU admission, stillbirth & superimposed eclampsia 
were lower among group A compared to those 
treated with aspirin group B20,21.
We have found similar results i-e; PE declined by 18%, 
and 9% reduction in the RR for preterm births, 14% 
reduction in fetal deaths, neonatal deaths or death 
before hospital discharge. Contrary to that it was 
found that these agents probably slightly increase 

postpartum hemorrhage >500 mL. The study 
concluded that doses of aspirin less than 75mg 
appear to be safe however; higher doses might be 
better in effectiveness.

Among women with chronic hypertension, low-dose 
aspirin prophylaxis did not significantly reduce the 
odds of superimposed preeclampsia in the random-
ized controlled trials (OR = 0.83; 95% confidence 
interval)25. While; in our study, we found no signifi-
cant difference between the groups. The ASPRE trial 
suggests a 68% reduction in length of stay in the 
neonatal intensive care unit (NICU) mainly due to a 
reduction in early-onset PE and a reduction in the 
total number of small-for-gestational-age (SGA) 
infants22, 24.In the current study, there were no cases 
of IUGR and stillbirth in those treated with aspirin 
150mg.

US Preventive Services Task Force Recommendation 
Statement recommends the use of low-dose aspirin 
(81mg/d) as preventive medication for preeclamp-
sia after 12 weeks of gestation having a high risk for 
preeclampsia further stating that effective dosages 
of low-dose aspirin range from 60 to 150mg/d7, 9, 10.

As opposed to providing aspirin prophylactically to 
the entire population, it is advisable to administer it 
to women who are identified through screening as 
being at a high risk of developing preeclampsia as 
was done in the current study. The dose of 150mg of 
aspirin per day was selected on the basis of previous 
evidence of a dose-dependent benefit to therapy-
10,13,17,19,20. Concerns regarding premature closure of 
the fetal arterial duct have never been confirmed & 
there is a lack of data regarding such possible side 
effects.

The current study has generated robust evidence 
that Aspirin in a dose of 150mg is more effective and 
safer compared to the lower dose of 75mg for the 
prevention of preeclampsia among high-risk preg-
nancies. The limitation was its small sample; the 
sampling was consecutive and there was no control 
arm. Overall; the current study based on its findings, 
recommends Aspirin use in high PE-risk cases in a 
local population

CONCLUSION
The current study found that using Aspirin prophylac-
tically at a dose of 150mg among high-risk pregnan-
cies starting at 11-14 weeks is more effective and 
safer than 75mg in reducing the PE incidence. Thus; 
this study recommends its use in the local popula-
tion.
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DISCUSSION
Health education programs that aim to promote 
oral health and control the rising burden of oral 
diseases find the ideal home in schools. As a compo-
nent of oral health promotion, oral health education 
has long been regarded as a fundamental and 
necessary aspect of dental health services14. It is 
defined as “a process that informs, motivates, and 
helps persons to adopt and maintain healthy prac-
tices and lifestyles; advocates environmental 
changes as needed to facilitate this goal; and 
conducts professional training and research to the 
same end15.Health education, which should begin in 
early childhood and be reinforced in schools, is the 
key to promoting good oral hygiene practices 
because it helps children form lifelong healthy habits 
in their early years16 .The main aim of intervention 
strategies is to drastically change personal behavior 
from harmful to productive5.Traditionally, informa-
tion, education, and counseling have been used to 
achieve this. According to this study, school going 
students can improve their oral hygiene with the aid 

of a school-based educational intervention that is 
easy to set up and inexpensive. The individuals were 
chosen at random and shared a number of back-
ground traits, including similar socioeconomic status, 
age ranges, and city school districts. The reduction 
in dental plaque score was observed in this study 
and it was concluded that lecture method followed 
by Pamphlet method showed reduction in plaque 
as compared to the control group.  As from baseline 
to 1st follow-up (T1) both lecture and pamphlet 
groups had good plaque scores (0.1-0.9mm) 
among 85.7% and 82.1% of students which at base-
line(T0) was only 51.8% in the lecture group and 
73.2% in pamphlet groups; Moreover, at 2nd follow 
up(T2) both groups had 69.9% students with good 
plaque score (0.1-0.9mm). No change was 
observed among the control group Contrary to this 
a study supporting the current findings showed 
61.7% of the lecture group and only 32.6% of the 
control group showed a reduction in plaque score2.

Another similar study reported that at two months 

follow-up Plaque Index decreased in the lecture 
group former to the Pamphlet group10.  Compared 
to the control groups, the study groups underwent 
proper toothbrushing teaching sessions and they 
showed a significant reduction in plaque and gingi-
val scores11. Among different dental health educa-
tion strategies used it was found that a Positive 
impact on dental plaque was seen among 58% of 
the students in the leaflet group whereas only 37% in 
the videotape and 10% among controls. Hence the 
use of leaflets instead of videotapes improved oral 
hygiene among Nigerian children12. Another similar 
study by L. Gavic and colleagues found that Pam-
phlet method of dental education was weaker then 
lecture method17.The pamphlet is still useful even 
though the study's results were less than ideal. Pam-
phlets are now a popular and widely used tool for 
public education in health promotion. The pam-
phlet's benefits as an instructional tool include its 
affordability, ease of distribution, and ease of 
display. Additionally, readers have the option to go 
back and reread content whenever they see fit or 
when additional information is required. As a result, 
they are among the preferred media for educating 
the broader public. Sadly, pamphlets can occasion-
ally be difficult to understand, having no effect on 
the reader and being ineffective as a teaching tool. 
The level of linguistic expressions used in pamphlets is 
the primary factor contributing to their inefficiency.18

According to our research only 9(5.4%) of the 168 
study participants had a excellent(0mm) Plaque 
score at the start of the study. Following baseline(T)), 
13 (8%) of the subjects had excellent (0mm)plaque 
score at one month(T1) follow up; this value is 4% 
higher than baseline. Additionally, at three 
months(T2) follow up, 29 people (17.3%) had plaque 
scores of excellent (0mm), making this value 12% 
higher than the baseline (5.4%). After three months 
of follow-up, the plaque score dropped from 2-3mm 
at baseline, when it was 5(3%), to 2(1.2%). Similar to 
our study a previous study found proper brushing 
techniques adoption proved significant reduction in 
plaque among pre-school students as recorded 
from baseline at 1st and 2nd follow ups but later at 3rd 

follow up it matches baseline, hence there was a 
rise in plaque index19. Another literature supported 
plaque index further decreased as a result of 
interactive educational sessions with kids using the 
right tools20.In line with current findings a decline in 
plaque was reported as formerly it was 75.5% which 
later declined to 66.5% post-intervention21. A meta 
analysis by Handayatun, N.N., concluded that 
dental health education initiatives carried out in 
schools can lower children's plaque scores. It is 
evident from the analysis that the plaque scores 
from the pre-and post-test differ. There was a nota-
ble difference between the intervention group and 
the control group22.
 

In this study, the authors used three main modalities 
of health education, two of which were a pamphlet 
and a lecture. The pamphlet was chosen as the 
drafting method because of its advantages, includ-
ing content summarized form, rapid replication, 
easy-to-use design, reusability, and multitasking 
capability. On the other hand, the pamphlet was 
unable to effectively communicate the information 
and the subtleties of a practical instruction. Less 
specialized equipment and facilities were needed 
for verbal instruction/lecture using a dental model, 
which helped kids know how to brush their teeth 
more cautiously. The benefit of the lecture method is 
that it enables multiple students to learn at once. 
With a predetermined lesson plan, schedule, venue, 
and flexibility, the lecture technique is easy to use, 
practical, and popular23.  The same age group 
encountered in both national and international 
literature may be the cause of the synonymous 
findings between this study and earlier ones. Addi-
tionally, similar social and cultural norms prevailing in 
the community may help people understand oral 
health education.

This study proved a statistically significant associa-
tion exists between different categories of 
age(p=0.005) gender (p=0.00), mother’s qualifica-
tion(p=0.001)and Father’s qualification(p=0.003) 
among study and control groups. Similar findings 
were observed by authors previously they found 
statistically significant differences among study and 
control groups and different categories of gender 
(Male/Female)2,10. Another study showed dental 
health awareness has a significant correlation with 
parents' education only whereas family income and 
parents' education had a positive and significant 
correlation with the dental health practice24.

Overall health well as oral health promotion/educa-
tion is critical. Moreover, oral health facility should 
be available to all not just to primary school going 
children. Many different types of health education 
interventions to improve children's oral health are 
planned and they may lead to instill good oral 
health knowledge, attitudes, and healthy behaviors 
among them. Oral health education includes 
proper brushing methods implementation, food and 
nutritional strategies and dental flossing, according 
to many countries' standards.25 Oral health as well as 
oral hygiene are inextricably linked and neglected 
oral hygiene behaviors can lead to morbidities like 
caries and gingivitis. On the contrary lifestyle adap-
tations, such as eating vigorously, sugary drinks 
ingestion, smoking cigarettes and alcohol consump-
tion have bad impact on oral health; however 
improved oral health strategies emphasize at 
preventive intervention. All of these behaviors can 
be controlled in school settings by improving the 
physical environment and provision of oral health 
promotion intervention in school policy4.

This study had small sample size, despite being a 
multi-centered investigation and only government 
schools were approached no private institution 
were encountered. Furthermore, at the first 
follow-up, there was a notable decrease in the 
frequency of plaque in both the lecture and pam-
phlet groups (85.7% and 82.1%, respectively). How-
ever, these numbers later declined to 69.6% each, 
so we are unable to determine which approach is 
superior between lecture and pamphlet. Based on 
current findings dental health education should be 
implemented at school level to promote better oral 
hygiene practices. Furthermore, incorporating 
dental health education sessions into curriculum will 
aid school going children to build good oral habits 
at early age.

CONCLUSION
This study concluded that oral health education via 
Bass brushing method demonstration resulted in the 
reduction of plaque score from baseline to three 
months follow up in the lecture group followed by 
Pamphlet group whereas no change was seen in 
control group. Hence lecture method was found 
effective in reducing plaque scores. Moreover, 
demographic variables age, gender, mother’s qual-
ification and Father’s qualification showed a statisti-
cally significant association among Groups.
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DISCUSSION
Preeclampsia (PE), is a pregnancy-specific multisys-
tem disorder affecting 2 to 15% of pregnancies glob-
ally and controllable with the use of prophylactic 
aspirin in high-risk women15. Delivery is the only 
definite treatment of PE. Many studies evaluated 
low doses of Aspirin 60-80mg showing a 10%–50%  
reduction in the incidence of preeclampsia, while a 
few studies also evaluated the efficacy of a 150mg 
dose9,13. Keeping abreast of the variability of 
responses to different doses of the same medicine; 
this study compared low dose Aspirin (75mg) with 
higher dose (150mg). To our knowledge, this is 
among very few studies to investigate the effective-
ness of relatively higher doses of aspirin in the 
Pakistani population.

The current study noted as much as 17% fewer cases 
of PE as the incidence was 47% (n = 35) in group A 

(75mg) while 30% (n = 23) in group B (150mg) in the 
current trial; overall reduction in PE incidence was 
37%. The Aspirin for Evidence-Based Preeclampsia 
Prevention (ASPRE) a landmark trial study also noted 
a significant reduction of 62% for preterm PE at 11-14 
weeks of gestation with aspirin (RR = 0.38; 95% CI: 
0.20–0.72; P = 0.011) found that PE occurred in 15 out 
of 87 participants (17%) who received 75mg of 
aspirin, while in the group that received 150mg of 
aspirin, it occurred in 6 out of 91 participants 
(6.5%)12,16.

Use of daily aspirin of 150mg from 11 to 14 weeks of 
gestation until 36 weeks of gestation brought a 
reduction in preterm PE in women at high risk for Pre 
eclampsia17.  While a lesser dose of 100mg of aspirin 
started at 12–20 weeks of gestation to 34 weeks of 
gestation in high-risk groups of PE did not reduce it18. 
Wang Y and other studies found similar results19, 20, 21.

While looking at other doses,(data based on One 
large study in U.S. and U.K. each and 13 smaller trials 
with additional six randomized, controlled trials 
(RCTs)) reported that Aspirin (60 to 150mg) reduced 
the 10-24% risk of PE. According to  Bujold found 
decreased rates of fetal growth restriction (8% vs. 
2%; P = 0.20); PE (12% vs. 15%; P = 0.78), preterm 
preeclampsia (4% vs. 2%; P = 0.56), and early-onset 
PE (0% vs. 2%; P = 0.52) with 80mg and 160mg of 
aspirin22. In the Roberge’s article a dose-response 
relationship of up to 150mg of aspirin was identified 
in the prevention of preeclampsia before early 
onset, however, no cases of gastritis or other side 
effects23. In the current study, 4 women from group A 
and 2 from group B did not follow up however; no 
serious side effects were noted.

The mean age was 27.06 ± 4.79 years in group A 
(75mg) while in group B was 27.08 ± 4.32 years; there 
were no significant differences found concerning 
parity, gestational age at presentation, BMI 
(Kgs/m2), systolic & diastolic blood pressure and 
laboratory findings as platelets count. Further analy-
sis showed that the incidence of pre-eclampsia 
decreased slightly with increasing age among 
women treated with 75mg of Aspirin but was inverse 
150mg Aspirin (P values = 0.141 & 0.111 respectively). 
On the other hand, the higher the BMI, the higher 
the risk of pre-eclampsia (P values = 0.963, 0.007, 
0.153 & 0.024 respectively).

The studies as well as other studies, found an effect 
of age on the incidence of PE in high-risk women13,24. 
There was a maximum 30% reduction in risk of all 
gestational age preeclampsia at all aspirin doses.21 
Henderson reported in their research that Aspirin (60 
to 150mg) reduced IUGR up to 20% and 14% 
preterm birth among women at elevated risk of PE. 
Also, there was no effect on perinatal mortality and 
no overall effect of low-dose aspirin on maternal 
health.

The current study found that among those who 
developed PE, the occurrence of Placental abrup-
tion (PA) was higher (54.3%) within group A com-
pared to group B [i-e; (21.7%); P value = 0.016]. The 
incidence of PA in a study conducted by Kumar N. 
was 2 (2.1%) in (150mg group) versus 4 (4.5%) in 
(75mg group). Thus; PA can be curtailed to half if PE 
is controlled with higher doses of Aspirin.
 
Incidence of pre-term delivery, miscarriage, IUGR, 
NICU admission, stillbirth & superimposed eclampsia 
were lower among group A compared to those 
treated with aspirin group B20,21.
We have found similar results i-e; PE declined by 18%, 
and 9% reduction in the RR for preterm births, 14% 
reduction in fetal deaths, neonatal deaths or death 
before hospital discharge. Contrary to that it was 
found that these agents probably slightly increase 

postpartum hemorrhage >500 mL. The study 
concluded that doses of aspirin less than 75mg 
appear to be safe however; higher doses might be 
better in effectiveness.
 
Among women with chronic hypertension, low-dose 
aspirin prophylaxis did not significantly reduce the 
odds of superimposed preeclampsia in the random-
ized controlled trials (OR = 0.83; 95% confidence 
interval)25. While; in our study, we found no signifi-
cant difference between the groups. The ASPRE trial 
suggests a 68% reduction in length of stay in the 
neonatal intensive care unit (NICU) mainly due to a 
reduction in early-onset PE and a reduction in the 
total number of small-for-gestational-age (SGA) 
infants22, 24.In the current study, there were no cases 
of IUGR and stillbirth in those treated with aspirin 
150mg.
 
US Preventive Services Task Force Recommendation 
Statement recommends the use of low-dose aspirin 
(81mg/d) as preventive medication for preeclamp-
sia after 12 weeks of gestation having a high risk for 
preeclampsia further stating that effective dosages 
of low-dose aspirin range from 60 to 150mg/d7, 9, 10.

As opposed to providing aspirin prophylactically to 
the entire population, it is advisable to administer it 
to women who are identified through screening as 
being at a high risk of developing preeclampsia as 
was done in the current study. The dose of 150mg of 
aspirin per day was selected on the basis of previous 
evidence of a dose-dependent benefit to therapy-
10,13,17,19,20. Concerns regarding premature closure of 
the fetal arterial duct have never been confirmed & 
there is a lack of data regarding such possible side 
effects.

The current study has generated robust evidence 
that Aspirin in a dose of 150mg is more effective and 
safer compared to the lower dose of 75mg for the 
prevention of preeclampsia among high-risk preg-
nancies. The limitation was its small sample; the 
sampling was consecutive and there was no control 
arm. Overall; the current study based on its findings, 
recommends Aspirin use in high PE-risk cases in a 
local population

CONCLUSION
The current study found that using Aspirin prophylac-
tically at a dose of 150mg among high-risk pregnan-
cies starting at 11-14 weeks is more effective and 
safer than 75mg in reducing the PE incidence. Thus; 
this study recommends its use in the local popula-
tion.
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