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INTRODUCTION

Lower spinal back pain is a very common everyday 
problem which most people experience at some 

point in their life1. It can be specified and non-speci-
fied lumbar back pain. Most patients present 
without any specific underlying cause of back pain, 
but in about 10% of cases there is a specific known 

cause of pain2. Nonspecific low back pain consti-
tutes about eighty five percent which are treated in 
primary care settings also a great number of back-
aches are managed by physical therapists3. Since, 
nonspecific low back pain varies with changes in 
posture and activity so it is also called mechanical 
low back pain4. Backache presented with spasm, 
tenderness and pain in lumbar back area which is 
not due to tumor, sepsis, fracture, ankylosingspon-
dylitis or other inflammatory diseases is known as 
non-specific lumbar back pain3. Lower spinal back 
pain is very frequent in younger and middle aged 
individuals5.

According to6spinal muscle contraction and stabili-
ty exercises are very useful for the avoidance and 
management of lower back pain. While according 
to Stevens et al., 2006, therapeutic exercises are 
beneficial for development of lumbar-pelvic stabili-
ty and bridging exercises are especially used for this 
purpose. So clinician or physical therapists must 
educate the patients thoroughly about exercise 
and also explain those sets and repetitions7

Therapeutic ultrasound (US) is utilized in the man-
agement of damaged tissues but there is less 
evidence for the management of back pain with 
therapeutic ultrasound.8Phonophoresis is a proce-
dure in which therapeutic ultrasound is used to 
administer pharmacological agents, mainly NSAIDs 
or analgesic medicines, over the unharmed skin to 
the subcutaneous tissues9. Ketoprofen, known as 
NSAID, is frequently prescribed simply as 'an anti-in-
flammatory', or as an 'NSAID'. It acts by inhibiting the 
synthesis of chemicals inducing pain and tender-
ness in the body. When ketoprofen is used topically 
on the skin as a gel, it  produces localized instead of 
a generalized effect. It penetrates deeper into 
areas of the skin which are inflamed10. So efficacy of 
this drug has remained ambiguous via phonophore-
sis.  

Analgesic or anti-inflammatory drugs could be 
added into ultrasound gel for improving treatment 
efficacy.11Ultrasound waves cause temporary skin 
changes, causing drug molecules to be absorbed 
through the skin, when directed towards inflamma-
tory area, the muscle pain is relieved. Drugs added 
in ultrasound gel must not block the intensity or 
power density of the ultrasound wave12 Diclofenac 
emulgel has been studied for combination usage 
with ultrasound therapy. In order to reduce treat-
ment cost for patients, some herbal medicines such 
as plaiemulgel might be substituted for diclofenac 
emulgel in ultrasound therapy13The optimization of 
drug absorption through skin is of great value in 
modern therapy. Phonophoresis is the use of thera-
peuticultrasound to increase percutaneous drug 
absorption. However, few studies have compared 
pulsed and continuous modes of therapeutic 
ultrasound.14

During the absorption of ultrasonic waves in tissues 
and their reflection among the surfaces, heat 
energy is produced and provides deep heating. At 
the same time, ultrasound therapy has analgesic 
effects, increases nutrition, and also speeds up 
blood circulation.15 Phonophoresis is noninvasive 
and has potential benefits over oral administration 
and injection of pharmaceutical agents, including 
eliminating both injection site morbidity and 
first-pass metabolism in the gastrointestinal 
tract.16According to theoretical models of phono-
phoresis, US acts at the skin surface, resulting in 
cavitation of the micro channels within the stratum 
corneum, the most protective and outermost layer 
of the skin.17  

Pulsed mode US is preferred for the treatment of 
acute and subacute cases.18 Therapeutic pulsed 
ultrasound (TPU) is a form of mechanical energy 
that is transmitted through and into living tissue as 
acoustic pressure waves. It has been theorized that 
the micromechanical strains produced by these 
pressure waves in biological tissues may trigger 
biochemical events that accelerate tissue repair19

Ketoprofen were effective at controlling pain, swell-
ing, and trismus after the surgical removal of third 
molars20 ketoprofen at therapeutic doses is more 
efficacious than ibuprofen in pain management of 
rheumatoid arthritis, supporting its use in clinical 
practice.21 Oral ketoprofen is superior in efficacy 
than diclofenac/ibuprofen in relieving moder-
ate-severe rheumatic pain and in improving func-
tional status and general conditions, with an overall 
good safety profile, comparable to ibuprofen and 
diclofenac.22 This study was conducted to examine 
the effectiveness of therapeutic ultrasound with 
ketroprofen gel and aqua sonic gel in the reduction 
of pain and disability level in non-specific low back 
pain.

METHODS

This research design was Randomized Clinical Trial. 
Convenient sample of selected patients was 
between ages 20-35 years both male and female 
visiting physical therapy center of Madinah Teach-
ing Hospital, and SugrahTrust Hospital Faisalabad 
during the period of February to June, 2016. Patients 
not included in this study were presented with mild 
pain according to VAS < 3 and having inflammatory 
disease, disc herniation, radiculopathy, vertebral 
fracture, spinal degenerative changes and preg-
nant women. 

Before collecting the data, all information about 
the study was provided to the patients and they 
were required to sign consent forms. Privacy of 
patients was taken into consideration. There were 
30 males and 30 females which were randomly 
allotted into two treatment groups. Total sample size 
was 120. In group A, Therapeutic Ultrasound with 
ketoprofen along with routine physical therapy 

(stretching and strengthening exercises) was 
applied while in group B,Therapeutic Ultrasound 
with aqua sonic gel along with routine physical 
therapy (stretching and strengthening exercises) 
was applied. 

Participants in each group received 10 sessions of 
treatment on consecutive days within two weeks. 
The pain intensity level was recorded by visual 
analogue scale (VAS) and daily life activities were 
recorded by Oswestry Disability Questionnaire 
(ODQ). Pain intensity and Functional level were 
measured before the treatment and after 5 sessions 
then at the end of 10 sessions of treatment.(treat-
ment was discontinued if pain increased then other 
modalities were used). 

Ultrasound application: Each group received; 
continuous US that applied on the paravertebral 
region of lumbar spine at 1 MHz frequency while 
intensity was 1.5W/cm2 with continuous mode for 
ten minutes as described by Ebadi et al.8

Patients were instructed to perform stretching 
exercises prone on elbow; rise on elbows as much 
as possible while keeping hips on the floor and 
strengthening exercise bridging; Supine lying flat on 
the back with bent knees while feet should be 
flattened on the floor, then squeeze abdominal and 
buttock muscles and lift buttocks off the floor. 
Patients were asked to perform2 sets with 10 repeti-
tions during each treatment session, depending on 
the ability of each patient. 

Outcome measures: Both primary and secondary-
outcomes were measured. Primary outcome was 
reduction in pain measured through the visual 
analogue scale (VAS) with readings measuring from 
0-10, 0 means no pain while 10 means maximum 
pain.Pain is also divided into three levels mild, mod-
erate and severe. If a respondent scores within 0-3 

range it indicates mild pain while 3-7 and 7-10 is 
moderate and severe respectively. Respondents 
marked the pain level corresponding to the degree 
of pain they feel and were also provided freedom 
to express their exact pain intensity23

The secondary outcome was reduction in disability 
which is measured by modified oswetery scale. 
Modified Oswestery low back pain disability index 
questionnaire was used for assessment of low back 
pain during activities of daily living before and after 
this study. This questionnaire has two sections, one is 
personal data information name, age, sex, and 
other section include ten daily life activities such as 
pain intensity, sitting, standing, walking, washing, 
sleeping, social life, travelling, personal care, and 
employment/homemaking. In ODI each section 
has six points from 0-5. ODI score > 60% indicates 
severe disability while ≤ 20% indicates minimal 
disability.

Data analysis: The acquired data was entered in to 
SPSS version 20. Paired sample t- test were applied 
to compare the VAS. Frequency was used to deter-
mine the functional disability for both groups 
before, during and after treatment. The data was 
subjected to further analysis using 5% level of signifi-
cance.The data was then presented in the form of 
charts and graphs.

RESULTS

Figure 1 shows the participants recruitment in this 
study, total participants were 120. In group A total 
drop outs were 10 while in group B they was 13.The 
age ranged from 20 to 35 years. The overall mean 
age was 29.51 ± 4.95 years.The VAS before treat-
ment was 5 to 7 in both groups with a mean of 5.65± 
0.58 in Ketoprofen gel group and 5.70±0.79 in aqua 
sonic gel group 
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INTRODUCTION

Dental education is demanding and often stressful1 
as in other health professional education. Under-
graduates are required to obtain a distinct and 
varied collection of competences1. Competency 
includes knowledge, experience, critical thinking 
and problem-solving skills; professionalism, ethical 
values, and technical and procedural skills2. 
Recently many medical schools have started to 
modify their preclinical curricula to signify the 
relevance of basic science to practice3. It is gener-
ally expected that dental curricula should be 
clinically relevant, medically informed and also 
realize its role in building up social responsibility1. In 
the past decade, there has been extensive debate 
about the future direction of the dental curriculum4. 

The need for modification in dental education is 
often expressed but bringing change in it is a com-
plex issue1.

Basic science knowledge plays an evident role as it 
is enveloped in clinical knowledge5. Physiology is 
one of the basic science disciplines taught at 
undergraduate level in traditional & integrated 
curriculum5, in medical, dental and other health 
professional education.5. Its importance lies in its 
application in clinical practice6. Physiology faces 
immense challenges in relation to curriculum 
design, methods of implementation and applica-
tion of knowledge in clinical practice7. Clinical 
training is perhaps the most crucial aspect of dental 
education1. The integration of basic and clinical 
sciences in dental curricula promotes the applica-

tion of basic science principles to clinical decision 
making and enhances students’ critical thinking8. 
The earlier the contact with patients (in 1st & 2nd 
year) is, the easier it is for students to put in context 
the information acquired from basic sciences1.

Since its inception, Ziauddin Medical and Dental 
College has introduced educational system that is 
dynamic and is consistent with the best latest prac-
tices9.  It has played a proactive role in improving 
quality of medical education by integrating basic 
science disciplines into clinical disciplines9. An 
important feature of curriculum at Ziauddin Medical 
and Dental College is the semester system embed-
ded with integrated organ-system modules9. For 
each semester, guide books are made available to 
medical and dental students9, which comprise of 
the learning objectives for each integrated module 
to facilitate their learning management. The learn-
ing objectives were made by a panel of basic 
science faculty and clinicians from all specialties10. 
The idea was to formulate teaching material 
relevant to the requirement of a graduate10.  The 
other components of guide book are academic 
calendar, learning strategies, learning resources, 
student code of conduct and examination rules. As 
it is important to make the basic science curriculum 
clinically relevant for the dental graduates, this 
study was designed to determine the clinical 
relevance of Physiology learning objectives by 
dental graduates.

METHODS

The study design is cross sectional. The study partici-
pants include House officers from the field of 
Dentistry at the completion of one year training.  All 
the house officers had graduated from Ziauddin 
Dental College. Participants were explained the 
purpose of study. Informed consent was obtained 
from house officers.  Participants were advised to fill 
in the questionnaire without disclosure of their 
identity. Physiology learning objectives of Respirato-
ry, Cardiovascular and Hemopoietic & Immune 
system modules were given to 22 House officers 
from field of Dentistry. The questionnaire included 
the Physiology learning objectives from three mod-
ules, the information about requirement of this 
knowledge in clinical practice, the level of essence 
of the pre-requisite concept. There were 9 learning 
objectives from Respiratory system, 12 were from 
CVS and 17 from Hemopoietic & Immune system. 
The House officers were asked to determine the 
clinical relevance of objectives on Likert scale from 
1 to 5. The learning objectives having 1 & 2 
relevance were considered as least relevant, those 
marked as 3 were moderately relevant and 4 & 5 
were considered as highly relevant.

Figure 1: Learning objectives of Respiratory, Cardio-
vascular & Hemopoietic System
Descriptive statistics were used for analysis of data. 
Data is expressed in terms of frequency and 
percentage.

RESULTS

In order to study the clinical relevance of the Physi-
ology learning objectives, a questionnaire was 
designed and given to House officers from the field 
of Dentistry at the end of one year training. The 
clinical relevance was marked on Likert scale. The 
Relevance of learning objectives of Respiratory 
system, Cardiovascular system, Hemopoitic & 
Immune system are shown in Figure 2,3 & 4.

Total number of objectives and the number and 
percentage of relevance are shown in Table 4. Out 
of 38 learning objectives, 9 were from Respiratory 
system. Out of 9 objectives, 5 were highly relevant 
and 4 were moderately relevant. There were 12 
objectives from cardiovascular system, 9 were 
highly and 3 were moderately relevant. Out of 17 
objectives of Hemopoietic & Immune system, 16 
were found to have high relevance and only 1 has 
moderate relevance. Majority of the Physiology 
objectives of Cardiovascular, Respiratory and 
Hemopoietic & Immune system, marked by the 
House officers from the field of dentistry, were deter-
mined as highly relevant and some as moderately 
relevant.

Figure 2: Learning objectives of Respiratory System

Figure 3: Learning objectives of Cardiovascular 
System

Figure 4: Learning objectives of Hemopoietic & 
Immune System

Table 1: Clinical Relevance of Learning Objectives 
of Physiology

DISCUSSION

The most common critique on today’s dental curric-
ulum is that it is very compact in terms of the 
number of courses and clock hours4. The curriculum 
is loaded with unnecessary material and gives 
students too little time to consolidate concepts or 
develop critical thinking skills4. The importance of 
students giving feedback for curriculum planning 
and change is undeniable1. Refining the basic 
sciences education to meet their clinical applica-
tion is important in this respect1. There should be a 
closer integration with medicine and the overall 
health care system.

The total learning objectives of Physiology in this 
study were marked as highly relevant 79% and mod-
erately relevant as 21%. The dental house officers 
reported that the knowledge of Physiology is 

required in making diagnosis of disease and in 
prescribing treatment. As mentioned earlier, it was 
also reported by the house officers that until the 
clinical practice starts, students consider the basic 
science curriculum as irrelevant1. It was also report-
ed by the participants of this study that PBLs are 
conducted to highlight the application of objec-
tives; it is still taken as a theoretical assignment by 
dental students. Therefore, the clinical application 
of each of the Physiology objective should be 
highlighted from 1st year. As reported earlier, the 
suggestion given by house officers in this study is to 
start students’ community rounds from the very first 
year to make them realize the importance of it all.  
Early patient contact can be provided by allowing 
them to observe and assist in senior student clinics, 
or to perform simple noninvasive procedures, even 
in the first year of studies1.

To the best of our knowledge, no similar study has 
been published on our research topic, therefore, 
the results could not be compared with other 
studies.

The articles mentioned by the reviewer could not be 
incorporated in the current study as spiral integra-
tion does not apply in the dental curriculum and the 
article on blood pressure is based on clinical param-
eters that do not apply to the link of physiology 
teaching with clinical relevance.

CONCLUSION

The Physiology curriculum of Respiratory, Cardiovas-
cular and Hemopoietic & Immune system has high 
and moderate clinical relevance.

The limitations of this study are learning objectives of 
only Respiratory, Cardiovascular and Hemopoietic 
system modules were selected for this study and 
only dental house officers were included in the 
study. There should be a periodic review of learning 
objectives of basic sciences by the basic and 
clinical science faculty to make the curriculum 
clinically relevant.
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corneum, the most protective and outermost layer 
of the skin.17  

Pulsed mode US is preferred for the treatment of 
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the effectiveness of therapeutic ultrasound with 
ketroprofen gel and aqua sonic gel in the reduction 
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This research design was Randomized Clinical Trial. 
Convenient sample of selected patients was 
between ages 20-35 years both male and female 
visiting physical therapy center of Madinah Teach-
ing Hospital, and SugrahTrust Hospital Faisalabad 
during the period of February to June, 2016. Patients 
not included in this study were presented with mild 
pain according to VAS < 3 and having inflammatory 
disease, disc herniation, radiculopathy, vertebral 
fracture, spinal degenerative changes and preg-
nant women. 

Before collecting the data, all information about 
the study was provided to the patients and they 
were required to sign consent forms. Privacy of 
patients was taken into consideration. There were 
30 males and 30 females which were randomly 
allotted into two treatment groups. Total sample size 
was 120. In group A, Therapeutic Ultrasound with 
ketoprofen along with routine physical therapy 

(stretching and strengthening exercises) was 
applied while in group B,Therapeutic Ultrasound 
with aqua sonic gel along with routine physical 
therapy (stretching and strengthening exercises) 
was applied. 

Participants in each group received 10 sessions of 
treatment on consecutive days within two weeks. 
The pain intensity level was recorded by visual 
analogue scale (VAS) and daily life activities were 
recorded by Oswestry Disability Questionnaire 
(ODQ). Pain intensity and Functional level were 
measured before the treatment and after 5 sessions 
then at the end of 10 sessions of treatment.(treat-
ment was discontinued if pain increased then other 
modalities were used). 

Ultrasound application: Each group received; 
continuous US that applied on the paravertebral 
region of lumbar spine at 1 MHz frequency while 
intensity was 1.5W/cm2 with continuous mode for 
ten minutes as described by Ebadi et al.8

Patients were instructed to perform stretching 
exercises prone on elbow; rise on elbows as much 
as possible while keeping hips on the floor and 
strengthening exercise bridging; Supine lying flat on 
the back with bent knees while feet should be 
flattened on the floor, then squeeze abdominal and 
buttock muscles and lift buttocks off the floor. 
Patients were asked to perform2 sets with 10 repeti-
tions during each treatment session, depending on 
the ability of each patient. 

Outcome measures: Both primary and secondary-
outcomes were measured. Primary outcome was 
reduction in pain measured through the visual 
analogue scale (VAS) with readings measuring from 
0-10, 0 means no pain while 10 means maximum 
pain.Pain is also divided into three levels mild, mod-
erate and severe. If a respondent scores within 0-3 

range it indicates mild pain while 3-7 and 7-10 is 
moderate and severe respectively. Respondents 
marked the pain level corresponding to the degree 
of pain they feel and were also provided freedom 
to express their exact pain intensity23

The secondary outcome was reduction in disability 
which is measured by modified oswetery scale. 
Modified Oswestery low back pain disability index 
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other section include ten daily life activities such as 
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sleeping, social life, travelling, personal care, and 
employment/homemaking. In ODI each section 
has six points from 0-5. ODI score > 60% indicates 
severe disability while ≤ 20% indicates minimal 
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to compare the VAS. Frequency was used to deter-
mine the functional disability for both groups 
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subjected to further analysis using 5% level of signifi-
cance.The data was then presented in the form of 
charts and graphs.
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ment was 5 to 7 in both groups with a mean of 5.65± 
0.58 in Ketoprofen gel group and 5.70±0.79 in aqua 
sonic gel group 
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The earlier the contact with patients (in 1st & 2nd 
year) is, the easier it is for students to put in context 
the information acquired from basic sciences1.

Since its inception, Ziauddin Medical and Dental 
College has introduced educational system that is 
dynamic and is consistent with the best latest prac-
tices9.  It has played a proactive role in improving 
quality of medical education by integrating basic 
science disciplines into clinical disciplines9. An 
important feature of curriculum at Ziauddin Medical 
and Dental College is the semester system embed-
ded with integrated organ-system modules9. For 
each semester, guide books are made available to 
medical and dental students9, which comprise of 
the learning objectives for each integrated module 
to facilitate their learning management. The learn-
ing objectives were made by a panel of basic 
science faculty and clinicians from all specialties10. 
The idea was to formulate teaching material 
relevant to the requirement of a graduate10.  The 
other components of guide book are academic 
calendar, learning strategies, learning resources, 
student code of conduct and examination rules. As 
it is important to make the basic science curriculum 
clinically relevant for the dental graduates, this 
study was designed to determine the clinical 
relevance of Physiology learning objectives by 
dental graduates.

METHODS

The study design is cross sectional. The study partici-
pants include House officers from the field of 
Dentistry at the completion of one year training.  All 
the house officers had graduated from Ziauddin 
Dental College. Participants were explained the 
purpose of study. Informed consent was obtained 
from house officers.  Participants were advised to fill 
in the questionnaire without disclosure of their 
identity. Physiology learning objectives of Respirato-
ry, Cardiovascular and Hemopoietic & Immune 
system modules were given to 22 House officers 
from field of Dentistry. The questionnaire included 
the Physiology learning objectives from three mod-
ules, the information about requirement of this 
knowledge in clinical practice, the level of essence 
of the pre-requisite concept. There were 9 learning 
objectives from Respiratory system, 12 were from 
CVS and 17 from Hemopoietic & Immune system. 
The House officers were asked to determine the 
clinical relevance of objectives on Likert scale from 
1 to 5. The learning objectives having 1 & 2 
relevance were considered as least relevant, those 
marked as 3 were moderately relevant and 4 & 5 
were considered as highly relevant.

Figure 1: Learning objectives of Respiratory, Cardio-
vascular & Hemopoietic System
Descriptive statistics were used for analysis of data. 
Data is expressed in terms of frequency and 
percentage.

RESULTS

In order to study the clinical relevance of the Physi-
ology learning objectives, a questionnaire was 
designed and given to House officers from the field 
of Dentistry at the end of one year training. The 
clinical relevance was marked on Likert scale. The 
Relevance of learning objectives of Respiratory 
system, Cardiovascular system, Hemopoitic & 
Immune system are shown in Figure 2,3 & 4.

Total number of objectives and the number and 
percentage of relevance are shown in Table 4. Out 
of 38 learning objectives, 9 were from Respiratory 
system. Out of 9 objectives, 5 were highly relevant 
and 4 were moderately relevant. There were 12 
objectives from cardiovascular system, 9 were 
highly and 3 were moderately relevant. Out of 17 
objectives of Hemopoietic & Immune system, 16 
were found to have high relevance and only 1 has 
moderate relevance. Majority of the Physiology 
objectives of Cardiovascular, Respiratory and 
Hemopoietic & Immune system, marked by the 
House officers from the field of dentistry, were deter-
mined as highly relevant and some as moderately 
relevant.

Figure 2: Learning objectives of Respiratory System

Figure 3: Learning objectives of Cardiovascular 
System

Figure 4: Learning objectives of Hemopoietic & 
Immune System

Table 1: Clinical Relevance of Learning Objectives 
of Physiology

DISCUSSION

The most common critique on today’s dental curric-
ulum is that it is very compact in terms of the 
number of courses and clock hours4. The curriculum 
is loaded with unnecessary material and gives 
students too little time to consolidate concepts or 
develop critical thinking skills4. The importance of 
students giving feedback for curriculum planning 
and change is undeniable1. Refining the basic 
sciences education to meet their clinical applica-
tion is important in this respect1. There should be a 
closer integration with medicine and the overall 
health care system.

The total learning objectives of Physiology in this 
study were marked as highly relevant 79% and mod-
erately relevant as 21%. The dental house officers 
reported that the knowledge of Physiology is 

required in making diagnosis of disease and in 
prescribing treatment. As mentioned earlier, it was 
also reported by the house officers that until the 
clinical practice starts, students consider the basic 
science curriculum as irrelevant1. It was also report-
ed by the participants of this study that PBLs are 
conducted to highlight the application of objec-
tives; it is still taken as a theoretical assignment by 
dental students. Therefore, the clinical application 
of each of the Physiology objective should be 
highlighted from 1st year. As reported earlier, the 
suggestion given by house officers in this study is to 
start students’ community rounds from the very first 
year to make them realize the importance of it all.  
Early patient contact can be provided by allowing 
them to observe and assist in senior student clinics, 
or to perform simple noninvasive procedures, even 
in the first year of studies1.

To the best of our knowledge, no similar study has 
been published on our research topic, therefore, 
the results could not be compared with other 
studies.

The articles mentioned by the reviewer could not be 
incorporated in the current study as spiral integra-
tion does not apply in the dental curriculum and the 
article on blood pressure is based on clinical param-
eters that do not apply to the link of physiology 
teaching with clinical relevance.

CONCLUSION

The Physiology curriculum of Respiratory, Cardiovas-
cular and Hemopoietic & Immune system has high 
and moderate clinical relevance.

The limitations of this study are learning objectives of 
only Respiratory, Cardiovascular and Hemopoietic 
system modules were selected for this study and 
only dental house officers were included in the 
study. There should be a periodic review of learning 
objectives of basic sciences by the basic and 
clinical science faculty to make the curriculum 
clinically relevant.
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INTRODUCTION

Lower spinal back pain is a very common everyday 
problem which most people experience at some 

point in their life1. It can be specified and non-speci-
fied lumbar back pain. Most patients present 
without any specific underlying cause of back pain, 
but in about 10% of cases there is a specific known 

cause of pain2. Nonspecific low back pain consti-
tutes about eighty five percent which are treated in 
primary care settings also a great number of back-
aches are managed by physical therapists3. Since, 
nonspecific low back pain varies with changes in 
posture and activity so it is also called mechanical 
low back pain4. Backache presented with spasm, 
tenderness and pain in lumbar back area which is 
not due to tumor, sepsis, fracture, ankylosingspon-
dylitis or other inflammatory diseases is known as 
non-specific lumbar back pain3. Lower spinal back 
pain is very frequent in younger and middle aged 
individuals5.

According to6spinal muscle contraction and stabili-
ty exercises are very useful for the avoidance and 
management of lower back pain. While according 
to Stevens et al., 2006, therapeutic exercises are 
beneficial for development of lumbar-pelvic stabili-
ty and bridging exercises are especially used for this 
purpose. So clinician or physical therapists must 
educate the patients thoroughly about exercise 
and also explain those sets and repetitions7

Therapeutic ultrasound (US) is utilized in the man-
agement of damaged tissues but there is less 
evidence for the management of back pain with 
therapeutic ultrasound.8Phonophoresis is a proce-
dure in which therapeutic ultrasound is used to 
administer pharmacological agents, mainly NSAIDs 
or analgesic medicines, over the unharmed skin to 
the subcutaneous tissues9. Ketoprofen, known as 
NSAID, is frequently prescribed simply as 'an anti-in-
flammatory', or as an 'NSAID'. It acts by inhibiting the 
synthesis of chemicals inducing pain and tender-
ness in the body. When ketoprofen is used topically 
on the skin as a gel, it  produces localized instead of 
a generalized effect. It penetrates deeper into 
areas of the skin which are inflamed10. So efficacy of 
this drug has remained ambiguous via phonophore-
sis.  

Analgesic or anti-inflammatory drugs could be 
added into ultrasound gel for improving treatment 
efficacy.11Ultrasound waves cause temporary skin 
changes, causing drug molecules to be absorbed 
through the skin, when directed towards inflamma-
tory area, the muscle pain is relieved. Drugs added 
in ultrasound gel must not block the intensity or 
power density of the ultrasound wave12 Diclofenac 
emulgel has been studied for combination usage 
with ultrasound therapy. In order to reduce treat-
ment cost for patients, some herbal medicines such 
as plaiemulgel might be substituted for diclofenac 
emulgel in ultrasound therapy13The optimization of 
drug absorption through skin is of great value in 
modern therapy. Phonophoresis is the use of thera-
peuticultrasound to increase percutaneous drug 
absorption. However, few studies have compared 
pulsed and continuous modes of therapeutic 
ultrasound.14

During the absorption of ultrasonic waves in tissues 
and their reflection among the surfaces, heat 
energy is produced and provides deep heating. At 
the same time, ultrasound therapy has analgesic 
effects, increases nutrition, and also speeds up 
blood circulation.15 Phonophoresis is noninvasive 
and has potential benefits over oral administration 
and injection of pharmaceutical agents, including 
eliminating both injection site morbidity and 
first-pass metabolism in the gastrointestinal 
tract.16According to theoretical models of phono-
phoresis, US acts at the skin surface, resulting in 
cavitation of the micro channels within the stratum 
corneum, the most protective and outermost layer 
of the skin.17  

Pulsed mode US is preferred for the treatment of 
acute and subacute cases.18 Therapeutic pulsed 
ultrasound (TPU) is a form of mechanical energy 
that is transmitted through and into living tissue as 
acoustic pressure waves. It has been theorized that 
the micromechanical strains produced by these 
pressure waves in biological tissues may trigger 
biochemical events that accelerate tissue repair19

Ketoprofen were effective at controlling pain, swell-
ing, and trismus after the surgical removal of third 
molars20 ketoprofen at therapeutic doses is more 
efficacious than ibuprofen in pain management of 
rheumatoid arthritis, supporting its use in clinical 
practice.21 Oral ketoprofen is superior in efficacy 
than diclofenac/ibuprofen in relieving moder-
ate-severe rheumatic pain and in improving func-
tional status and general conditions, with an overall 
good safety profile, comparable to ibuprofen and 
diclofenac.22 This study was conducted to examine 
the effectiveness of therapeutic ultrasound with 
ketroprofen gel and aqua sonic gel in the reduction 
of pain and disability level in non-specific low back 
pain.

METHODS

This research design was Randomized Clinical Trial. 
Convenient sample of selected patients was 
between ages 20-35 years both male and female 
visiting physical therapy center of Madinah Teach-
ing Hospital, and SugrahTrust Hospital Faisalabad 
during the period of February to June, 2016. Patients 
not included in this study were presented with mild 
pain according to VAS < 3 and having inflammatory 
disease, disc herniation, radiculopathy, vertebral 
fracture, spinal degenerative changes and preg-
nant women. 

Before collecting the data, all information about 
the study was provided to the patients and they 
were required to sign consent forms. Privacy of 
patients was taken into consideration. There were 
30 males and 30 females which were randomly 
allotted into two treatment groups. Total sample size 
was 120. In group A, Therapeutic Ultrasound with 
ketoprofen along with routine physical therapy 

(stretching and strengthening exercises) was 
applied while in group B,Therapeutic Ultrasound 
with aqua sonic gel along with routine physical 
therapy (stretching and strengthening exercises) 
was applied. 

Participants in each group received 10 sessions of 
treatment on consecutive days within two weeks. 
The pain intensity level was recorded by visual 
analogue scale (VAS) and daily life activities were 
recorded by Oswestry Disability Questionnaire 
(ODQ). Pain intensity and Functional level were 
measured before the treatment and after 5 sessions 
then at the end of 10 sessions of treatment.(treat-
ment was discontinued if pain increased then other 
modalities were used). 

Ultrasound application: Each group received; 
continuous US that applied on the paravertebral 
region of lumbar spine at 1 MHz frequency while 
intensity was 1.5W/cm2 with continuous mode for 
ten minutes as described by Ebadi et al.8

Patients were instructed to perform stretching 
exercises prone on elbow; rise on elbows as much 
as possible while keeping hips on the floor and 
strengthening exercise bridging; Supine lying flat on 
the back with bent knees while feet should be 
flattened on the floor, then squeeze abdominal and 
buttock muscles and lift buttocks off the floor. 
Patients were asked to perform2 sets with 10 repeti-
tions during each treatment session, depending on 
the ability of each patient. 

Outcome measures: Both primary and secondary-
outcomes were measured. Primary outcome was 
reduction in pain measured through the visual 
analogue scale (VAS) with readings measuring from 
0-10, 0 means no pain while 10 means maximum 
pain.Pain is also divided into three levels mild, mod-
erate and severe. If a respondent scores within 0-3 

range it indicates mild pain while 3-7 and 7-10 is 
moderate and severe respectively. Respondents 
marked the pain level corresponding to the degree 
of pain they feel and were also provided freedom 
to express their exact pain intensity23

The secondary outcome was reduction in disability 
which is measured by modified oswetery scale. 
Modified Oswestery low back pain disability index 
questionnaire was used for assessment of low back 
pain during activities of daily living before and after 
this study. This questionnaire has two sections, one is 
personal data information name, age, sex, and 
other section include ten daily life activities such as 
pain intensity, sitting, standing, walking, washing, 
sleeping, social life, travelling, personal care, and 
employment/homemaking. In ODI each section 
has six points from 0-5. ODI score > 60% indicates 
severe disability while ≤ 20% indicates minimal 
disability.

Data analysis: The acquired data was entered in to 
SPSS version 20. Paired sample t- test were applied 
to compare the VAS. Frequency was used to deter-
mine the functional disability for both groups 
before, during and after treatment. The data was 
subjected to further analysis using 5% level of signifi-
cance.The data was then presented in the form of 
charts and graphs.

RESULTS

Figure 1 shows the participants recruitment in this 
study, total participants were 120. In group A total 
drop outs were 10 while in group B they was 13.The 
age ranged from 20 to 35 years. The overall mean 
age was 29.51 ± 4.95 years.The VAS before treat-
ment was 5 to 7 in both groups with a mean of 5.65± 
0.58 in Ketoprofen gel group and 5.70±0.79 in aqua 
sonic gel group 

INTRODUCTION

Dental education is demanding and often stressful1 
as in other health professional education. Under-
graduates are required to obtain a distinct and 
varied collection of competences1. Competency 
includes knowledge, experience, critical thinking 
and problem-solving skills; professionalism, ethical 
values, and technical and procedural skills2. 
Recently many medical schools have started to 
modify their preclinical curricula to signify the 
relevance of basic science to practice3. It is gener-
ally expected that dental curricula should be 
clinically relevant, medically informed and also 
realize its role in building up social responsibility1. In 
the past decade, there has been extensive debate 
about the future direction of the dental curriculum4. 

The need for modification in dental education is 
often expressed but bringing change in it is a com-
plex issue1.

Basic science knowledge plays an evident role as it 
is enveloped in clinical knowledge5. Physiology is 
one of the basic science disciplines taught at 
undergraduate level in traditional & integrated 
curriculum5, in medical, dental and other health 
professional education.5. Its importance lies in its 
application in clinical practice6. Physiology faces 
immense challenges in relation to curriculum 
design, methods of implementation and applica-
tion of knowledge in clinical practice7. Clinical 
training is perhaps the most crucial aspect of dental 
education1. The integration of basic and clinical 
sciences in dental curricula promotes the applica-

tion of basic science principles to clinical decision 
making and enhances students’ critical thinking8. 
The earlier the contact with patients (in 1st & 2nd 
year) is, the easier it is for students to put in context 
the information acquired from basic sciences1.

Since its inception, Ziauddin Medical and Dental 
College has introduced educational system that is 
dynamic and is consistent with the best latest prac-
tices9.  It has played a proactive role in improving 
quality of medical education by integrating basic 
science disciplines into clinical disciplines9. An 
important feature of curriculum at Ziauddin Medical 
and Dental College is the semester system embed-
ded with integrated organ-system modules9. For 
each semester, guide books are made available to 
medical and dental students9, which comprise of 
the learning objectives for each integrated module 
to facilitate their learning management. The learn-
ing objectives were made by a panel of basic 
science faculty and clinicians from all specialties10. 
The idea was to formulate teaching material 
relevant to the requirement of a graduate10.  The 
other components of guide book are academic 
calendar, learning strategies, learning resources, 
student code of conduct and examination rules. As 
it is important to make the basic science curriculum 
clinically relevant for the dental graduates, this 
study was designed to determine the clinical 
relevance of Physiology learning objectives by 
dental graduates.

METHODS

The study design is cross sectional. The study partici-
pants include House officers from the field of 
Dentistry at the completion of one year training.  All 
the house officers had graduated from Ziauddin 
Dental College. Participants were explained the 
purpose of study. Informed consent was obtained 
from house officers.  Participants were advised to fill 
in the questionnaire without disclosure of their 
identity. Physiology learning objectives of Respirato-
ry, Cardiovascular and Hemopoietic & Immune 
system modules were given to 22 House officers 
from field of Dentistry. The questionnaire included 
the Physiology learning objectives from three mod-
ules, the information about requirement of this 
knowledge in clinical practice, the level of essence 
of the pre-requisite concept. There were 9 learning 
objectives from Respiratory system, 12 were from 
CVS and 17 from Hemopoietic & Immune system. 
The House officers were asked to determine the 
clinical relevance of objectives on Likert scale from 
1 to 5. The learning objectives having 1 & 2 
relevance were considered as least relevant, those 
marked as 3 were moderately relevant and 4 & 5 
were considered as highly relevant.

Figure 1: Learning objectives of Respiratory, Cardio-
vascular & Hemopoietic System
Descriptive statistics were used for analysis of data. 
Data is expressed in terms of frequency and 
percentage.

RESULTS

In order to study the clinical relevance of the Physi-
ology learning objectives, a questionnaire was 
designed and given to House officers from the field 
of Dentistry at the end of one year training. The 
clinical relevance was marked on Likert scale. The 
Relevance of learning objectives of Respiratory 
system, Cardiovascular system, Hemopoitic & 
Immune system are shown in Figure 2,3 & 4.

Total number of objectives and the number and 
percentage of relevance are shown in Table 4. Out 
of 38 learning objectives, 9 were from Respiratory 
system. Out of 9 objectives, 5 were highly relevant 
and 4 were moderately relevant. There were 12 
objectives from cardiovascular system, 9 were 
highly and 3 were moderately relevant. Out of 17 
objectives of Hemopoietic & Immune system, 16 
were found to have high relevance and only 1 has 
moderate relevance. Majority of the Physiology 
objectives of Cardiovascular, Respiratory and 
Hemopoietic & Immune system, marked by the 
House officers from the field of dentistry, were deter-
mined as highly relevant and some as moderately 
relevant.

Figure 2: Learning objectives of Respiratory System

Figure 3: Learning objectives of Cardiovascular 
System

Figure 4: Learning objectives of Hemopoietic & 
Immune System

Table 1: Clinical Relevance of Learning Objectives 
of Physiology

DISCUSSION

The most common critique on today’s dental curric-
ulum is that it is very compact in terms of the 
number of courses and clock hours4. The curriculum 
is loaded with unnecessary material and gives 
students too little time to consolidate concepts or 
develop critical thinking skills4. The importance of 
students giving feedback for curriculum planning 
and change is undeniable1. Refining the basic 
sciences education to meet their clinical applica-
tion is important in this respect1. There should be a 
closer integration with medicine and the overall 
health care system.

The total learning objectives of Physiology in this 
study were marked as highly relevant 79% and mod-
erately relevant as 21%. The dental house officers 
reported that the knowledge of Physiology is 

required in making diagnosis of disease and in 
prescribing treatment. As mentioned earlier, it was 
also reported by the house officers that until the 
clinical practice starts, students consider the basic 
science curriculum as irrelevant1. It was also report-
ed by the participants of this study that PBLs are 
conducted to highlight the application of objec-
tives; it is still taken as a theoretical assignment by 
dental students. Therefore, the clinical application 
of each of the Physiology objective should be 
highlighted from 1st year. As reported earlier, the 
suggestion given by house officers in this study is to 
start students’ community rounds from the very first 
year to make them realize the importance of it all.  
Early patient contact can be provided by allowing 
them to observe and assist in senior student clinics, 
or to perform simple noninvasive procedures, even 
in the first year of studies1.

To the best of our knowledge, no similar study has 
been published on our research topic, therefore, 
the results could not be compared with other 
studies.

The articles mentioned by the reviewer could not be 
incorporated in the current study as spiral integra-
tion does not apply in the dental curriculum and the 
article on blood pressure is based on clinical param-
eters that do not apply to the link of physiology 
teaching with clinical relevance.

CONCLUSION

The Physiology curriculum of Respiratory, Cardiovas-
cular and Hemopoietic & Immune system has high 
and moderate clinical relevance.

The limitations of this study are learning objectives of 
only Respiratory, Cardiovascular and Hemopoietic 
system modules were selected for this study and 
only dental house officers were included in the 
study. There should be a periodic review of learning 
objectives of basic sciences by the basic and 
clinical science faculty to make the curriculum 
clinically relevant.
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INTRODUCTION

Lower spinal back pain is a very common everyday 
problem which most people experience at some 

point in their life1. It can be specified and non-speci-
fied lumbar back pain. Most patients present 
without any specific underlying cause of back pain, 
but in about 10% of cases there is a specific known 

cause of pain2. Nonspecific low back pain consti-
tutes about eighty five percent which are treated in 
primary care settings also a great number of back-
aches are managed by physical therapists3. Since, 
nonspecific low back pain varies with changes in 
posture and activity so it is also called mechanical 
low back pain4. Backache presented with spasm, 
tenderness and pain in lumbar back area which is 
not due to tumor, sepsis, fracture, ankylosingspon-
dylitis or other inflammatory diseases is known as 
non-specific lumbar back pain3. Lower spinal back 
pain is very frequent in younger and middle aged 
individuals5.

According to6spinal muscle contraction and stabili-
ty exercises are very useful for the avoidance and 
management of lower back pain. While according 
to Stevens et al., 2006, therapeutic exercises are 
beneficial for development of lumbar-pelvic stabili-
ty and bridging exercises are especially used for this 
purpose. So clinician or physical therapists must 
educate the patients thoroughly about exercise 
and also explain those sets and repetitions7

Therapeutic ultrasound (US) is utilized in the man-
agement of damaged tissues but there is less 
evidence for the management of back pain with 
therapeutic ultrasound.8Phonophoresis is a proce-
dure in which therapeutic ultrasound is used to 
administer pharmacological agents, mainly NSAIDs 
or analgesic medicines, over the unharmed skin to 
the subcutaneous tissues9. Ketoprofen, known as 
NSAID, is frequently prescribed simply as 'an anti-in-
flammatory', or as an 'NSAID'. It acts by inhibiting the 
synthesis of chemicals inducing pain and tender-
ness in the body. When ketoprofen is used topically 
on the skin as a gel, it  produces localized instead of 
a generalized effect. It penetrates deeper into 
areas of the skin which are inflamed10. So efficacy of 
this drug has remained ambiguous via phonophore-
sis.  

Analgesic or anti-inflammatory drugs could be 
added into ultrasound gel for improving treatment 
efficacy.11Ultrasound waves cause temporary skin 
changes, causing drug molecules to be absorbed 
through the skin, when directed towards inflamma-
tory area, the muscle pain is relieved. Drugs added 
in ultrasound gel must not block the intensity or 
power density of the ultrasound wave12 Diclofenac 
emulgel has been studied for combination usage 
with ultrasound therapy. In order to reduce treat-
ment cost for patients, some herbal medicines such 
as plaiemulgel might be substituted for diclofenac 
emulgel in ultrasound therapy13The optimization of 
drug absorption through skin is of great value in 
modern therapy. Phonophoresis is the use of thera-
peuticultrasound to increase percutaneous drug 
absorption. However, few studies have compared 
pulsed and continuous modes of therapeutic 
ultrasound.14

During the absorption of ultrasonic waves in tissues 
and their reflection among the surfaces, heat 
energy is produced and provides deep heating. At 
the same time, ultrasound therapy has analgesic 
effects, increases nutrition, and also speeds up 
blood circulation.15 Phonophoresis is noninvasive 
and has potential benefits over oral administration 
and injection of pharmaceutical agents, including 
eliminating both injection site morbidity and 
first-pass metabolism in the gastrointestinal 
tract.16According to theoretical models of phono-
phoresis, US acts at the skin surface, resulting in 
cavitation of the micro channels within the stratum 
corneum, the most protective and outermost layer 
of the skin.17  

Pulsed mode US is preferred for the treatment of 
acute and subacute cases.18 Therapeutic pulsed 
ultrasound (TPU) is a form of mechanical energy 
that is transmitted through and into living tissue as 
acoustic pressure waves. It has been theorized that 
the micromechanical strains produced by these 
pressure waves in biological tissues may trigger 
biochemical events that accelerate tissue repair19

Ketoprofen were effective at controlling pain, swell-
ing, and trismus after the surgical removal of third 
molars20 ketoprofen at therapeutic doses is more 
efficacious than ibuprofen in pain management of 
rheumatoid arthritis, supporting its use in clinical 
practice.21 Oral ketoprofen is superior in efficacy 
than diclofenac/ibuprofen in relieving moder-
ate-severe rheumatic pain and in improving func-
tional status and general conditions, with an overall 
good safety profile, comparable to ibuprofen and 
diclofenac.22 This study was conducted to examine 
the effectiveness of therapeutic ultrasound with 
ketroprofen gel and aqua sonic gel in the reduction 
of pain and disability level in non-specific low back 
pain.

METHODS

This research design was Randomized Clinical Trial. 
Convenient sample of selected patients was 
between ages 20-35 years both male and female 
visiting physical therapy center of Madinah Teach-
ing Hospital, and SugrahTrust Hospital Faisalabad 
during the period of February to June, 2016. Patients 
not included in this study were presented with mild 
pain according to VAS < 3 and having inflammatory 
disease, disc herniation, radiculopathy, vertebral 
fracture, spinal degenerative changes and preg-
nant women. 

Before collecting the data, all information about 
the study was provided to the patients and they 
were required to sign consent forms. Privacy of 
patients was taken into consideration. There were 
30 males and 30 females which were randomly 
allotted into two treatment groups. Total sample size 
was 120. In group A, Therapeutic Ultrasound with 
ketoprofen along with routine physical therapy 

(stretching and strengthening exercises) was 
applied while in group B,Therapeutic Ultrasound 
with aqua sonic gel along with routine physical 
therapy (stretching and strengthening exercises) 
was applied. 

Participants in each group received 10 sessions of 
treatment on consecutive days within two weeks. 
The pain intensity level was recorded by visual 
analogue scale (VAS) and daily life activities were 
recorded by Oswestry Disability Questionnaire 
(ODQ). Pain intensity and Functional level were 
measured before the treatment and after 5 sessions 
then at the end of 10 sessions of treatment.(treat-
ment was discontinued if pain increased then other 
modalities were used). 

Ultrasound application: Each group received; 
continuous US that applied on the paravertebral 
region of lumbar spine at 1 MHz frequency while 
intensity was 1.5W/cm2 with continuous mode for 
ten minutes as described by Ebadi et al.8

Patients were instructed to perform stretching 
exercises prone on elbow; rise on elbows as much 
as possible while keeping hips on the floor and 
strengthening exercise bridging; Supine lying flat on 
the back with bent knees while feet should be 
flattened on the floor, then squeeze abdominal and 
buttock muscles and lift buttocks off the floor. 
Patients were asked to perform2 sets with 10 repeti-
tions during each treatment session, depending on 
the ability of each patient. 

Outcome measures: Both primary and secondary-
outcomes were measured. Primary outcome was 
reduction in pain measured through the visual 
analogue scale (VAS) with readings measuring from 
0-10, 0 means no pain while 10 means maximum 
pain.Pain is also divided into three levels mild, mod-
erate and severe. If a respondent scores within 0-3 

range it indicates mild pain while 3-7 and 7-10 is 
moderate and severe respectively. Respondents 
marked the pain level corresponding to the degree 
of pain they feel and were also provided freedom 
to express their exact pain intensity23

The secondary outcome was reduction in disability 
which is measured by modified oswetery scale. 
Modified Oswestery low back pain disability index 
questionnaire was used for assessment of low back 
pain during activities of daily living before and after 
this study. This questionnaire has two sections, one is 
personal data information name, age, sex, and 
other section include ten daily life activities such as 
pain intensity, sitting, standing, walking, washing, 
sleeping, social life, travelling, personal care, and 
employment/homemaking. In ODI each section 
has six points from 0-5. ODI score > 60% indicates 
severe disability while ≤ 20% indicates minimal 
disability.

Data analysis: The acquired data was entered in to 
SPSS version 20. Paired sample t- test were applied 
to compare the VAS. Frequency was used to deter-
mine the functional disability for both groups 
before, during and after treatment. The data was 
subjected to further analysis using 5% level of signifi-
cance.The data was then presented in the form of 
charts and graphs.

RESULTS

Figure 1 shows the participants recruitment in this 
study, total participants were 120. In group A total 
drop outs were 10 while in group B they was 13.The 
age ranged from 20 to 35 years. The overall mean 
age was 29.51 ± 4.95 years.The VAS before treat-
ment was 5 to 7 in both groups with a mean of 5.65± 
0.58 in Ketoprofen gel group and 5.70±0.79 in aqua 
sonic gel group 

INTRODUCTION

Dental education is demanding and often stressful1 
as in other health professional education. Under-
graduates are required to obtain a distinct and 
varied collection of competences1. Competency 
includes knowledge, experience, critical thinking 
and problem-solving skills; professionalism, ethical 
values, and technical and procedural skills2. 
Recently many medical schools have started to 
modify their preclinical curricula to signify the 
relevance of basic science to practice3. It is gener-
ally expected that dental curricula should be 
clinically relevant, medically informed and also 
realize its role in building up social responsibility1. In 
the past decade, there has been extensive debate 
about the future direction of the dental curriculum4. 

The need for modification in dental education is 
often expressed but bringing change in it is a com-
plex issue1.

Basic science knowledge plays an evident role as it 
is enveloped in clinical knowledge5. Physiology is 
one of the basic science disciplines taught at 
undergraduate level in traditional & integrated 
curriculum5, in medical, dental and other health 
professional education.5. Its importance lies in its 
application in clinical practice6. Physiology faces 
immense challenges in relation to curriculum 
design, methods of implementation and applica-
tion of knowledge in clinical practice7. Clinical 
training is perhaps the most crucial aspect of dental 
education1. The integration of basic and clinical 
sciences in dental curricula promotes the applica-

tion of basic science principles to clinical decision 
making and enhances students’ critical thinking8. 
The earlier the contact with patients (in 1st & 2nd 
year) is, the easier it is for students to put in context 
the information acquired from basic sciences1.

Since its inception, Ziauddin Medical and Dental 
College has introduced educational system that is 
dynamic and is consistent with the best latest prac-
tices9.  It has played a proactive role in improving 
quality of medical education by integrating basic 
science disciplines into clinical disciplines9. An 
important feature of curriculum at Ziauddin Medical 
and Dental College is the semester system embed-
ded with integrated organ-system modules9. For 
each semester, guide books are made available to 
medical and dental students9, which comprise of 
the learning objectives for each integrated module 
to facilitate their learning management. The learn-
ing objectives were made by a panel of basic 
science faculty and clinicians from all specialties10. 
The idea was to formulate teaching material 
relevant to the requirement of a graduate10.  The 
other components of guide book are academic 
calendar, learning strategies, learning resources, 
student code of conduct and examination rules. As 
it is important to make the basic science curriculum 
clinically relevant for the dental graduates, this 
study was designed to determine the clinical 
relevance of Physiology learning objectives by 
dental graduates.

METHODS

The study design is cross sectional. The study partici-
pants include House officers from the field of 
Dentistry at the completion of one year training.  All 
the house officers had graduated from Ziauddin 
Dental College. Participants were explained the 
purpose of study. Informed consent was obtained 
from house officers.  Participants were advised to fill 
in the questionnaire without disclosure of their 
identity. Physiology learning objectives of Respirato-
ry, Cardiovascular and Hemopoietic & Immune 
system modules were given to 22 House officers 
from field of Dentistry. The questionnaire included 
the Physiology learning objectives from three mod-
ules, the information about requirement of this 
knowledge in clinical practice, the level of essence 
of the pre-requisite concept. There were 9 learning 
objectives from Respiratory system, 12 were from 
CVS and 17 from Hemopoietic & Immune system. 
The House officers were asked to determine the 
clinical relevance of objectives on Likert scale from 
1 to 5. The learning objectives having 1 & 2 
relevance were considered as least relevant, those 
marked as 3 were moderately relevant and 4 & 5 
were considered as highly relevant.

Figure 1: Learning objectives of Respiratory, Cardio-
vascular & Hemopoietic System
Descriptive statistics were used for analysis of data. 
Data is expressed in terms of frequency and 
percentage.

RESULTS

In order to study the clinical relevance of the Physi-
ology learning objectives, a questionnaire was 
designed and given to House officers from the field 
of Dentistry at the end of one year training. The 
clinical relevance was marked on Likert scale. The 
Relevance of learning objectives of Respiratory 
system, Cardiovascular system, Hemopoitic & 
Immune system are shown in Figure 2,3 & 4.

Total number of objectives and the number and 
percentage of relevance are shown in Table 4. Out 
of 38 learning objectives, 9 were from Respiratory 
system. Out of 9 objectives, 5 were highly relevant 
and 4 were moderately relevant. There were 12 
objectives from cardiovascular system, 9 were 
highly and 3 were moderately relevant. Out of 17 
objectives of Hemopoietic & Immune system, 16 
were found to have high relevance and only 1 has 
moderate relevance. Majority of the Physiology 
objectives of Cardiovascular, Respiratory and 
Hemopoietic & Immune system, marked by the 
House officers from the field of dentistry, were deter-
mined as highly relevant and some as moderately 
relevant.

Figure 2: Learning objectives of Respiratory System

Figure 3: Learning objectives of Cardiovascular 
System

Figure 4: Learning objectives of Hemopoietic & 
Immune System

Table 1: Clinical Relevance of Learning Objectives 
of Physiology

DISCUSSION

The most common critique on today’s dental curric-
ulum is that it is very compact in terms of the 
number of courses and clock hours4. The curriculum 
is loaded with unnecessary material and gives 
students too little time to consolidate concepts or 
develop critical thinking skills4. The importance of 
students giving feedback for curriculum planning 
and change is undeniable1. Refining the basic 
sciences education to meet their clinical applica-
tion is important in this respect1. There should be a 
closer integration with medicine and the overall 
health care system.

The total learning objectives of Physiology in this 
study were marked as highly relevant 79% and mod-
erately relevant as 21%. The dental house officers 
reported that the knowledge of Physiology is 

required in making diagnosis of disease and in 
prescribing treatment. As mentioned earlier, it was 
also reported by the house officers that until the 
clinical practice starts, students consider the basic 
science curriculum as irrelevant1. It was also report-
ed by the participants of this study that PBLs are 
conducted to highlight the application of objec-
tives; it is still taken as a theoretical assignment by 
dental students. Therefore, the clinical application 
of each of the Physiology objective should be 
highlighted from 1st year. As reported earlier, the 
suggestion given by house officers in this study is to 
start students’ community rounds from the very first 
year to make them realize the importance of it all.  
Early patient contact can be provided by allowing 
them to observe and assist in senior student clinics, 
or to perform simple noninvasive procedures, even 
in the first year of studies1.

To the best of our knowledge, no similar study has 
been published on our research topic, therefore, 
the results could not be compared with other 
studies.

The articles mentioned by the reviewer could not be 
incorporated in the current study as spiral integra-
tion does not apply in the dental curriculum and the 
article on blood pressure is based on clinical param-
eters that do not apply to the link of physiology 
teaching with clinical relevance.

CONCLUSION

The Physiology curriculum of Respiratory, Cardiovas-
cular and Hemopoietic & Immune system has high 
and moderate clinical relevance.

The limitations of this study are learning objectives of 
only Respiratory, Cardiovascular and Hemopoietic 
system modules were selected for this study and 
only dental house officers were included in the 
study. There should be a periodic review of learning 
objectives of basic sciences by the basic and 
clinical science faculty to make the curriculum 
clinically relevant.
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