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Abstract: There is need for Inter-professional education and collaboration among health professionals in order to avoid
misconceptions and under-utilization. The primary aims of this study were to investigate the familiarity of Nigerian
pharmacists with Finger Tip Unit (FTU) as a means of quantifying dose for topical medications; and also assess their
knowledge on the effects of electro-physical modalities on drugs. A structured questionnaire was used to obtain information
from 110 pharmacists. Descriptive statistics and Non- parametric inferential statistics were used to analyze the data. The result
showed that only 48 respondents (43.6%) were familiar with Finger Tip unit (FTU). There was no significant difference in the
number of respondents who were familiar and those unfamiliar with FTU. Among 84 respondents who answered questions on
active ingredients, a total of 60.7% were rated between good and excellent in knowledge. The result of the Chi-square test
showed that a significant number of respondents agreed that exercise can increase kinetic molecular movement of drugs, and
that the effect of exercise depends on the type of drugs while drug absorption can also be increased by external massage (P <
0.001). This study concluded that pharmacists have good knowledge of active ingredients in the selected drugs. Also, about
half the respondents knew the effects of physiotherapy agents on drugs and a moderate number were familiar with the use of
FTU as a means of quantifying dose for topical medications.
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1. Introduction
Knowledge is a fluid mix of framed experience, contextual
information, values and expert insight that provides a
framework for evaluating and incorporating new experiences
and information [1]. It refers to what is known through study
or experience and it is synonymous with information,
learning, erudition, lore and scholarship; and it also extends
to awareness, consciousness, or familiarity gained by
experience or learning [2]. North American Nursing
Diagnosis Association viewed knowledge as the absence or
deficiency of cognitive information related to a specific topic
[3].
Inter-professional
education
and
collaboration

interventions aims at improving inter-professional
relationship; facilitate knowledge translation and also
improve evidence-based practice [4]. Inter-professional
learning (IPL) is when two or more professions learn with,
from and about each other in order to improve collaboration
and the quality of care [5]. The concept is not new because
over the past 10 years it has become an inevitable part of
most pre- and post-registration health and social care
professional programmes throughout the United Kingdom [6,
7]. Also, World Health Organisation is an advocator for interprofessional approach to learning globally [7, 8].
Physiotherapy profession remains the major focus in the
centre of rehabilitative care; hence it is becoming
increasingly important for other health professions to gain
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more knowledge about it. Jackson reported that lack of
knowledge or poor knowledge about a profession may lead to
misconceptions about the profession and may also lead to
inter-professional conflicts, and that good awareness of the
role of physiotherapy in health care delivery may influence
its use and this will probably reduce under-utilization [9].
Inter-professional education and collaborations among health
professionals, requires continuous interaction, coordinated
efforts, and knowledge sharing among themselves [10].
Currently, in the health team, there is limited understanding
of collaborations [11].
There is increasing interest in pharmacotherapy among
physiotherapists and this may necessitate collaboration with
pharmacists. Pharmaco-physical therapy and Rehabilitative
pharmaco-therapeutics are specialties in physiotherapy which
involves the use of pharmacotherapy (therapeutic application
of drugs) in conjunction with physiotherapy in the treatment
of medical conditions [12].
Inter-professional knowledge of topical dosage
prescription is an area where strong collaboration is required
between pharmacists and physiotherapists to ensure accurate
dosage specificity for patients. The Fingertip Unit (FTU) is
the adopted method for dosages of topical drugs because
topical prescription unlike other dosage forms is generally
considered an inaccurate procedure but little attention is
given to ensure specificity and this is a potential source of
side-effects and treatment failure [13 - 15]. Moreover, it is
uncertain if pharmacists have adequate knowledge about the
roles of physiotherapists in transdermal application of
therapeutic medications. All these necessitated this study.
The objectives of this study were to assess the knowledge
of Nigerian pharmacists on physiotherapy procedures
involving the use of drugs and also determine their
knowledge on the effects of electro-physical modalities,
exercise and massage on drugs; and to assess their familiarity
with the use of Finger Tip Unit (FTU) as dosage tool for
topical medications.

2. Materials and Method
2.1. Subjects and Sampling Technique
One hundred and ten (110) practising pharmacists
participated in the study. They were sample of convenience
from purposively selected hospitals and drug companies.

drugs. The respondents were expected to choose level of
agreement for each opinion statement (Agreed, Disagreed
and undecided).
2.3. Research Design
The study was a cross sectional exploratory survey study.
2.4. Procedure
The Research and Ethics Committee of the Institute of
Public Health, Obafemi Awolowo University Ile-Ife, Osun
state, Nigeria granted approval for the study. Approval was
also given by the authorities of the different work settings.
The study took into consideration the willingness of the
participants to answer the questionnaire and return it
immediately. This was necessary to prevent the participants
from interacting and cheating. The respondents were
expected to define the words: iontophoresis and
phonophoresis. Each correct definition was allotted a
maximum score of 2. On knowledge of active ingredients,
the answers provided were marked and graded. Six (6) was
the maximum score allotted for correct identification of ionic
charges on the checklist of selected topical medications
(Lidocaine, Methyl salicylate, Gentamicin sulphate,
Glucosamine sulphate, Diclofenac sodium and Piroxicam). A
consensus rating was done using the method of Onigbinde et
al [16] and the respondents overall score were graded thus
(Table 1):
Table 1. Range of scores
Range of Scores
0–1
1–2
2–3
3-4
4–5
5–6

Grades
Very Poor
Poor
Fair
Good
Very Good
Excellent

2.5. Data Analysis
For the purpose of analysis, those who chose undecided
were merged with those who disagreed; collapsing the
agreement options into agreed and disagreed. The data were
analyzed using descriptive statistics and Non- parametric
inferential statistics of Chi-square test. Statistical package for
social sciences software (SPSS Inc., Chicago, and U.S.A)
was used.

2.2. Instrumentation
The instrument used in obtaining information was a slight
modification of the questionnaire used by Onigbinde et al,
[16]. The questionnaire sought for demographics and
academic- related data, responsibility of authorities to
provide information on relevant topical medications to
physiotherapists, knowledge about FTU, Dosage card,
iontophoresis and phonophoresis and knowledge of dominant
ions in some relevant topical drugs to physiotherapy. There
are 8 positive opinion statements on effects of electrophysical modalities, therapeutic exercises and massage on

3. Results
Most respondents (46 [41.4%]) were within the age range
of 20 – 30 years, 24 (21.6%) and 15 (13.5%) were within the
age ranges of 31 – 40 and 41 – 50 years respectively (only 85
respondents provided information on their ages). Sixty-six
(60%) respondents had Bachelor’s degree while10
respondents (9.1%) had Doctorate degree in relevant fields of
pharmacy. Forty-six (41.8%) respondents were practicing in
Teaching hospitals. The percentage distribution of
qualifications and work settings are represented in figures 1a
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and b. Only fifty (45.5%) respondents were familiar with
iontophoresis and 39 (35.5%) were familiar with
phonophoresis.
The result of the Chi square showed that there was no
significant difference in the number respondents who were
familiar and those who were unfamiliar with iontophoresis.
However, there was significant difference in number of those
familiar and those unfamiliar with procedure of
phonophoresis (X2 = 5.65, P < 0.02), (Figure 2). Respondents
who were familiar with iontophoresis scored 1.76 ± 0.61
while those familiar with phonophoresis scored 1.81 ± 0.53
out of a maximum score of 2 allot-able in the definition of
the two procedures. The result showed that 48 (43.6%)
respondents were familiar with the use Finger Tip unit (FTU).
There was no significant difference in the number of
respondents who were familiar and those unfamiliar with
FTU.
Also, 68 (61.8%) respondents were aware that dosage card
could be used in quantifying dose of topical medications.
There was significant difference in the number of
respondents who were familiar and those unfamiliar with the
use of dosage cards (X2 = 10.57, P < 0.001), (Table 2). Also,
84 (73.36%) respondents attempted the questions on
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Figure 1b. Work settings of participants

Figure 2. Familiarity with iontophoresis and phonophoresis
Table 2. Familiarity with FTU and dosage cards
Variables
Fingertip Unit:
Dosage Card:

Options
YES
NO
YES
NO

Freq
48
57
68
35

%
43.6
51.8
61.8
31.8

X2

P

0.77

0.38

10.57

0.001

Figure 1a. Qualifications of participants
Table 3. Knowledge levels of pharmacists on active ingredients in selected drugs and its association with work setting.
Frequency (N = 84)
Settings
State hospital
Teaching hospital
Academics
Pharm. Company
Private
Column total
Column total %

V. poor
0
3
4
5
0
12
14.4

Poor
2
0
7
2
0
11
13.1

Fair
0
1
5
3
1
10
11.9

Good
0
3
7
1
6
17
20.2

V. good
2
0
5
5
9
21
25.0

Excellent
0
0
5
4
4
13
15.5

X2

P

59.90

0.002

Table 4. Knowledge of pharmacists on the effects of elctro-physical modalities, exercise and massage on drugs
Variables
Exercise increases kinetic movements of drugs
Effect of exercise depends on the type of drug
External massage increases absorption
Physiotherapy affects bio-availability
Thermal agents increase regional blood flow
Exercise affects absorption at injection sites
Antibiotic application through iontophoresis
Exercise alters cardiovascular effects

Agreed N (%)
94(88.7)
77(77)
91(85.8)
75(72.8)
37(36.3)
24(23.1)
23(23.5)
71(68.3)

Disagreed N (%)
12(11.3)
23(23.0)
15(14.1)
28(27.2)
65(63.7)
80(76.9)
75(76.5)
33(31.7)

X2
109.00
109.00
109.00
7.011
60.87
103.00
68.93
103.00

P
0.001
0.001
0.001
0.030
0.001
0.001
0.001
0.001
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Knowledge of active ingredients in topical drugs, out of
the maximum score of 6 allotted; the participants had a mean
score of 3.70± 1.75. The levels of knowledge of active
ingredients are presented in Table 3. There was significant
association between work settings and knowledge of active
ingredients in the selected drugs (X2 = 59.90, P < 0.002)
The number of respondents who agreed that exercise can
increase kinetic molecular movement of drugs was
significantly higher than those who disagreed (X²= 109.00; P
< 0.001) and similar trend was observed for other positive
opinion statements excluding opinion on the effect of thermal
agents, effect of exercise at injection sites and application of
antibiotics (Table 4).

4. Discussion
Knowledge is information that changes something or
somebody—either by becoming more knowledge-able for
actions, or by making an individual (or an institution) capable
of different or more effective action [17]. Inter-professional
education creates a good learning environment for health
workers to improve spirit required for teamwork in practice
[18].
Less than half of the pharmacists were familiar with
iontophoresis but a significant proportion of respondents
were unfamiliar with the procedure of phonophoresis.
Although, the knowledge levels of understanding what
electromotive
administration
(iontophoresis
and
phonophoresis) are were good. It is noteworthy, that 23.6%
respondents did not attempt questions on the procedures
which also implied lacked of knowledge. Among the 84
respondents; 60.7% were rated between good and excellent
in their level of knowledge. We observed significant
association between work settings and knowledge of active
ingredients. Most respondents in academic, private and
pharmaceutical settings had a better knowledge compared to
those in the hospitals. This may be attributed to regular and
continuous research work which is a routine in academic
institutions and pharmaceutical companies but we could only
attribute that of private setting to individual quest for
knowledge. In Australia, most pharmacists provide education
to hospital staff and are members on hospital committees;
and they also perform clinical duties including medication
chart review and counselling [19]. These responsibilities
might be tasking them to seek for adequate knowledge.
There is likelihood of in-discrepancies in the dosage being
prescribed for patients as almost half of the pharmacists were
unfamiliar with FTU which is a standard measure of
quantifying topical medications [13-15, 20]. They must have
been using the principle of ‘apply generously’. They were
familiar with dosage cards but dosage cards are not readily
available for most topical medications. The FTU is simple,
and it is easily applied by either the patients or care givers.
A significant proportion of respondents agreed that
exercise could affect kinetic molecular movements of drugs
and that the effect also depends on the type of drugs. The

bioavailability of drug is increased when exercising. There is
increase in tissue heat which subsequently leads to an
increase in kinetic molecular movement of the drug [21].
Although, there appears to be conflicting reports on the effect
of exercises on bioavailability but the differences have been
notably due to the type of drugs, intensity, duration and type
of exercises [22 - 24]. Khazaenia reported that exercise did
not have substantial effect on the absorption of orally
administered drugs but can aid absorption from intramuscular,
subcutaneous, transdermal and inhalation site [22].
Therapeutic exercises affect pharmacokinetic variables of
drugs resulting in either positive or negative influences and
this depends on factors such as bouts, repetitions, frequency
of exercises and excretory organs [25].
Similarly, a significant proportion of respondents agreed
that absorption of drugs can be increased by external
massage. Mattuci-Cerinic and Casini reported that exercises
increase the absorption of some drugs [26]. Similarly, most
respondents agreed that bioavailability can also be affected
by physiotherapy modalities. There was lack of knowledge
on the effects of thermal agents and exercise on regional
blood flow; and injection sites as most respondents disagreed
with the positive opinion statements. Thermal agents and
electrical stimulation of muscles increase regional blood flow,
thus increasing drug delivery to systemic circulation and
adjacent tissues at site of application [21]. Furthermore, there
was lack of knowledge on electromotive administration of
antibiotics. Several studies had administered antibiotics
through iontophoresis especially for management of skin
ulcers [27]. Generally, out of the 8 listed positive opinion
statements, a significant proportion agreed on 4 and
disagreed on another 4. We considered their knowledge on
the effects of physiotherapy agents on drugs to be fairly good.
There is a need for inter-professional education to be
included in students’ training curricula for all relevant
medical fields while continuing education program should be
organized for all qualified health workers. [28].
We concluded that most pharmacists in this study have
good knowledge of active ingredients in the selected drugs.
They also have fairly good knowledge of the effects of
electro-physical modalities, exercise and massage on drugs.
Most respondents were also more familiar with dosage cards
than FTU in prescribing dose for topical medications.
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