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Abstract

Purpose: This study aimed to investigate community pharmacists’ knowledge and certainty of adverse effects and con-
traindications of pharmaceutical products to estimate the risk of error. Factors influencing their knowledge and certainty 
were also investigated. Methods: The knowledge of community pharmacists was assessed in a cross-sectional design us-
ing a multiple-choice questions test on the adverse effects and contraindications of active pharmaceutical ingredients 
and excipients from May 2014 to March 2015. Self-rated certainty scores were also recorded for each question. Knowl-
edge and certainty scores were combined to estimate the risk of error. Results: Out of 315 subjects, 129 community phar-
macists (41.0%) completed the 30 multiple-choice questions test on active ingredients and excipients. Knowledge on 
active ingredients was associated with the year of graduation and obtaining a licence to practice pharmacy. Knowledge 
on excipients was associated with the degree obtained. There was higher risk of error in items on excipients than those 
on ingredients (P< 0.01). Conclusion: The knowledge of community pharmacists in Palestine was insufficient with high 
risk of errors. Knowledge of community pharmacists on the safety issues of active ingredients and excipients need to be 
improved.
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Introduction

Pharmaceutical products often contain both active pharma-
ceutical ingredients (APIs) and inactive pharmaceutical ex-
cipients. Knowledge of community pharmacists on the safety 
of pharmaceutical excipients was not assessed yet in Palestine. 
The goals of this study were to investigate knowledge and self-
rated certainty to estimate the risk of error in APIs and excipi-

ents and to explore factors influencing knowledge of commu-
nity pharmacists in Palestine.

Methods

Study design
This was a cross-sectional observational study conducted 

from May 2014 and March 2015 in the West Bank of Pales-
tine. Pharmacists who agreed to participate in the study gave 
their relevant background characteristics and performed a test 
composed of multiple choice questions (MCQs) on the ad-
verse effects and contraindications of APIs and pharmaceuti-
cal excipients.
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Participants
The number of pharmacies operating in the cities of the 

West Bank was 315. In the present study, we invited one phar-
macist working in each pharmacy to participate in the study. 
The inclusion criteria were as follows: a pharmacist with at 
least a basic degree in pharmacy; licensed to practice pharma-
cy in Palestine, and working in a community pharmacy with 
at least 50% part-time job. We did not include pharmacists 
who worked in pharmaceutical industry, insurance compa-
nies, or hospitals.

Items and examinees’ characteristics
The study tool was a test of two sections consisting of 30 

MCQ items with four options each. The test consisted of 15 
items on the adverse effects and contraindications of APIs and 
15 items on the adverse effects and contraindications of phar-
maceutical excipients. The items were based on the European 
Commission Guideline on Excipients in the label and package 
leaflet of medicinal products for human use available from: 
http://www.ema.europa.eu/docs/en_GB/document_library/
Scientific_guideline/2009/09/WC500003412.pdf.

The following characteristics of examinees were recorded: 
gender, age, qualifications (degrees), years after graduation, 
university and country from where the basic pharmacy degree 
was earned, years after obtaining a licensure to practice phar-
macy, length of work experience as a community pharmacist 
in at least a 50% part-time job, employment fraction in the 
last 12 months, and place of work (current city). Participants 
were asked if they studied the adverse effects of pharmaceuti-
cal excipients during their academic pharmacy courses, read 
the leaflets accompanying medications, informed their patients 
about the adverse effects of the pharmaceutical excipients when 
they dispensed pharmaceutical products, and if they thought 
the information provided by the manufacturers on the phar-
maceutical excipients was sufficient.

Validity and reliability test
Seven experts with different backgrounds in pharmacy, phar-

macology, pharmaceutical care, and medication errors were 
asked to complete the test for establishing the construct valid-
ity. The difficulty index of test items responded by seven ex-
perts was 0.943 (SD = 0.052) in the APIs section and 0.914 
(SD= 0.062) in the pharmaceutical excipients section. Testing 
experts’ scores against pharmacists’ scores in each section us-
ing an independent t-test, experts’ scores were significantly 
higher in both sections (P< 0.001), which indicated a valid 
test. The two sections of the test showed Cronbach’s alpha val-
ues of 0.53 and 0.56 and Guttman lambda values of 0.56 and 
0.60 for the APIs and pharmaceutical excipients, respectively.

Certainty
Pharmacists were asked to indicate a self-rated certainty on 

each answered question on a Likert scale graded from 0-3, where, 
0 indicated very uncertain which meant would search for help, 
consult colleagues/reference books, 1 indicated relatively un-
certain which meant would probably search for help, 2 indi-
cated relatively certain which meant would probably not search 
for help, and 3 indicated very certain which meant would not 
search for help.

Risk of error
Knowledge and certainty were combined for each question 

to estimate the risk of error rated from 1 to 3. Correct answers 
combined with high certainty (relatively certain and very cer-
tain, i.e., certainty score of 2 or 3) was assigned a low risk of 
error (score 1), low certainty (relatively uncertain and very 
uncertain, i.e., certainty score of 1 or 0) independent of cor-
rect answer was assigned a moderate risk of error (score 2), 
and incorrect answer combined with high certainty (relatively 
certain and very certain, i.e., certainty score of 2 or 3) was as-
signed as a high risk of error (score 3). Unanswered questions 
were considered as ‘incorrect answers,’ and unanswered cer-
tainty scores were considered as ‘very uncertain.’

Correlation between knowledge scores and certainty for active 
pharmaceutical ingredients and excipients related questions

Knowledge and certainty scores for each participant in each 
question were converted into percentages. A correct answer 
was given a score of ‘100%’ and a wrong answer was given a 
score of ‘0%.’ The self-rated certainty scores were converted 
into percentages as follows: ‘0’ which indicated very uncertain 
which meant would search for help, consult colleagues/refer-
ence books= 0%, ‘1’ which indicated relatively uncertain which 
meant would probably search for help= 33.3%, ‘2’ which indi-
cated relatively certain which meant would probably not search 
for help= 66.7%, and ‘3’ which indicated very certain which 
meant would not search for help= 100%. Correlation was in-
vestigated using Pearson’s correlation test.

Ethical approval
The protocol and ethics of this study were approved by the 

Institutional Review Board (IRB) Committee of An-Najah 
National University (An-Najah IRB #03/2014).

Data analysis
Depending on the data distribution, different groups were 

compared using t-test/Mann-Whitney U-test, analysis of vari-
ance/Kruskal-Wallis, and Pearson tests. Knowledge on adverse 
effects, contraindications of APIs, and pharmaceutical excipi-
ents were compared among groups. The scores of participants 
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in each APIs and excipients related question were compared 
with the arbitrary certainty scores using Mann-Whitney U-
test. Two-tailed significance tests were used, and a P-value of 

less than 0.05 was considered statistically significant. The anal-
yses were performed using IBM SPSS ver. 21.0 (IBM Co., Ar-
monk, NY, USA).

Table 1. Comparison of test scores on the APIs and excipients according to characteristics of the participants (N = 129)

Variable Value
P-value

APIs Excipients

Experience (yr) 7.92 ± 9.12 0.07 0.23
Fraction worked in the last 12 months 0.78 ± 0.68 0.99 0.44
No. of participants 129 (100.0) 0.21 0.67
No. of participants who passed the APIs section 113 (87.6)
No. of participants who failed the APIs section 16 (12.4)
No. of participants who passed the excipients section 76 (58.9)
No. of participants who failed the excipients section 53 (41.1)
Age (yr)

< 30 72 (55.8) 0.27 0.61
≥ 30 57 (44.2)

Qualifications (highest degree in pharmacy obtained)
Bachelor of science pharmacy 102 (79.10) 0.59 0.03
Doctor of pharmacy 21 (16.30)
Postgraduate studies (Master of science or Doctor of philosophy) 6 (4.65)

Year of graduation
1965-1980 5 (3.88) 0.01 0.91
1981-1990 7 (5.43)
1991-2000 27 (20.90)
2001-2010 37 (28.70)
2011-2014 53 (41.10)

Year of obtaining licensure to practice pharmacy in Palestine
1965-1980 3 (2.33) 0.05 0.53
1981-1990 5 (3.88)
1991-2000 23 (17.80)
2001-2010 32 (24.80)
2011-2014 66 (51.20)

Country from where the pharmacy degree was obtained
Palestine 70 (54.30) 0.48 0.66
Others 59 (45.70)

Did you take a course on the safety of excipients?
Yes 84 (65.10) 0.75 0.35
No 45 (34.90)

Do you read the leaflet accompanying medications?
Always 21 (16.30) 0.63 0.85
Usually 56 (43.40)
Sometimes 48 (37.20)
Never 4 (3.10)

Do you think the information on excipients provided in the leaflet is enough?
Always 6 (4.65) 0.66 0.14
Usually 47 (36.40)
Sometimes 40 (31.00)
No 36 (27.90)

During patient counselling, do you inform your patients with the adverse effects associated with the excipients?
Always 19 (14.7) 0.47 0.53
Usually 48 (37.2)
Sometimes 50 (38.8)
Never 12 (9.3)

Values are presented as mean ± SD or number (%).
APIs, active pharmaceutical ingredients.
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Results

Characteristics of the participants
We intended to include at least one pharmacist working in 

each of the 315 pharmacies in the cities of the West Bank. The 
total number of participants in this study was 129 pharmacists, 
giving a response rate of 41%. The characteristics of the study 
participants are summarized in Table 1.

Outcome of knowledge tests
The overall outcome of the knowledge tests on the adverse 

effects and contraindications of APIs and pharmaceutical ex-
cipients is shown in Table 2. In general, pharmacists scored 
higher knowledge on APIs than that on excipients. There was 
modest positive correlation between the scores of participants 
in APIs and pharmaceutical excipients (Pearson’s r = 0.353, 
P< 0.001). Knowledge in APIs was associated with year of gra-
duation (P< 0.01) and year of obtaining licensure to practice 

pharmacy (P< 0.05) (Table 1); while, knowledge of pharma-
ceutical excipients was associated with type of degree earned 
(P= 0.03) (Table 1). 

Certainty and risk
Pharmacists tended to be more certain of their answers when 

they gave correct answers as shown by the mean rank of cer-
tainty (Tables 3, 4). There was a positive correlation between 
the scores in APIs related questions and certainty scores as 
shown in Fig. 1. When high and medium risk of error were 
combined, there was higher risk of error (P< 0.01) in ques-
tions related to excipients as compared to questions related to 
APIs. The risks of errors are shown in Tables 5 and 6. The over-
all knowledge level in both medications and pharmaceutical 
excipients among practicing community pharmacists was low-
er than expected (Table 1). Despite the generally insufficient 
knowledge, pharmacists had better knowledge in APIs than in 
pharmaceutical excipients (Table 2). Interestingly, scores of 
APIs test positively correlated with the certainty scores (Fig. 
1A). However, no correlation was found between scores of 
pharmaceutical excipients test and certainty scores (Fig. 1B). 
Considering the mean rank for certainty scores, our results in-
dicate that the pharmacists were generally certain of their cor-
rect answers in APIs related questions when they answer cor-
rectly (Table 3, Fig. 1A).

Discussion

The present study tested knowledge and self-rated certainty 

Table 2. Scores, certainty, and risk of error in the knowledge test on the 
adverse effects and contraindications of APIs and pharmaceutical excipi-
ents of all participants (N = 129)

APIs section Excipients section P-value

Score (out of 15) 11.0 (2.3) 9.3 (2.7) < 0.001
Certainty 2.0 (0.9) 1.8 (0.9) < 0.001
Risk 1.6 (0.8) 1.8 (0.8) < 0.001

Values are presented as mean ± SD. The scores of participants in each section 
were compared using an independent t-test.
APIs, active pharmaceutical ingredients.

Table 3. Test results with certainty scores for each item on active pharmaceutical ingredients

No. Item
Correct 
answers 

(%)

Certain 
(%)

Mean rank 
(certainty) when 
the answer was 

correct

Incorrect 
answers 

(%)

Uncertain 
(%)

Mean rank 
(certainty) when 
the answer was 

incorrect

P-value

  1 Salmeterol is contraindicated in tachyarrhythmia 81.4 79.1 69.1 18.6 20.9 47.0 < 0.01
  2 Clopidogrel is contraindicated in active peptic ulcer 89.1 82.9 67.8 10.9 17.1 41.7 < 0.01
  3 Atorvastatin is contraindicated in active liver disease 88.4 80.6 68.1 11.6 19.4 41.1 < 0.01
  4 Amlodipine is contraindicated in atrioventricular block 66.7 62.0 67.8 33.3 38.0 59.4 NS
  5 Sildenafil is contraindicated in hypotension 58.9 86.8 65.1 41.1 13.2 64.8 NS
  6 Metformin is contraindicated in metabolic acidosis 93.8 86.8 66.8 6.2 13.2 37.3 < 0.05
  7 Bupropion is contraindicated in seizure disorder 60.5 65.9 75.2 39.5 34.1 49.4 < 0.001
  8 Metoprolol is contraindicated in heart failure 71.3 65.9 67.5 28.7 34.1 58.9 NS
  9 Risedronate sodium is contraindicated in hypocalcaemia 49.6 73.6 68.5 50.4 26.4 61.6 NS
10 Fenofibrate is contraindicated in gallbladder disease 79.8 65.9 70 20.2 34.1 45.4 < 0.01
11 Propranolol is contraindicated in bronchial asthma 85.3 91.5 68.1 14 8.5 47.0 < 0.05
12 Niacin is contraindicated in active peptic ulcer 65.9 68.2 67.3 34.1 31.8 60.5 NS
13 Dabigatran is contraindicated in bleeding disorders 72.1 71.3 71.4 27.9 28.7 48.4 < 0.001
14 Solifenacin is contraindicated in urinary retention 62.8 58.9 72.6 37.2 41.1 52.2 < 0.01
15 Mannitol may cause diarrhoea 63.6 65.1 70.5 36.4 34.9 55.5 < 0.05

NS, not significant.
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Table 4. Test results with certainty scores for each item on pharmaceutical excipients

No. Item
Correct 
answers 

(%)

Certain 
(%)

Mean rank 
(certainty) 
when the 

answer was 
correct

Incorrect 
answers 

(%)

Uncertain 
(%)

Mean rank 
(certainty) 
when the 

answer was 
incorrect

P-value

  1 Asparatame containing preparations shouldn’t be given to patients with  
phenylketonuria

69.8 73.6 68.9 30.2 26.4 56.0 NS

  2 Benzoates cause jaundice in neonates 66.7 50.4 75.7 33.3 49.6 43.6 < 0.05
  3 Boric acid should not be used in children 57.4 62.8 64.6 42.6 37.2 65.5 NS
  4 In infants, menthol may cause spasms in the larynx 76.7 64.3 65.0 23.3 35.7 64.9 NS
  5 Xylitol may cause diarrhoea 61.2 62.8 73.2 38.8 37.2 52.0 < 0.001
  6 Castor oil should not be used in children 55.8 75.2 69.0 44.2 24.8 60.0 NS
  7 Formaldehyde has safety consequences on the gastrointestinal tract 55.0 55.0 65.9 45.0 45.0 63.9 NS
  8 Lactose-containing preparations should not be given to patients with  

galactosemia and fructose intolerance
58.9 73.6 68.9 41.1 26.4 59.4 NS

  9 Peanut oil should not be given to patients with known allergy to soya 80.6 70.5 69.1 19.4 29.5 48.1 < 0.01
10 Benzalkonium chloride can discolour soft contact lenses and can cause  

eye irritation
54.3 62.0 70.1 45.7 38.0 58.9 NS

11 Benzalkonium chloride should not be given to patients with asthma  
because of a possible bronchospasm

51.2 55.8 67.7 48.8 44.2 62.2 NS

12 Maltitol should not be given to patients with fructose intolerance 62.0 53.5 66.4 38.0 46.5 62.7 NS
13 Parabens may cause contact dermatitis 58.9 70.5 70.1 41.1 29.5 57.6 < 0.05
14 Benzyl alcohol is contraindicated in neonates 78.3 69.0 67.7 21.7 31.0 55.4 NS
15 Castor oil polyoxyl can be associated severe allergic reactions 45.0 71.3 71.7 55.0 28.7 59.5 < 0.05

NS, not significant.

Fig. 1. Correlation between knowledge scores and certainty for (A) APIs and (B) excipients related questions. APIs, active pharmaceutical ingredients.
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of community pharmacists on the adverse effects and contra-
indications of contents of pharmaceutical products. The study 
demonstrates that the knowledge of community pharmacists 
on the adverse effects and contraindications of APIs and phar-
maceutical excipients was different. It showed that community 
pharmacists tended to have better knowledge on the adverse 
effects and contraindications of APIs than on pharmaceutical 
excipients. This insufficient knowledge might compromise the 

role of community pharmacists in providing optimal pharma-
ceutical care and prevention of medication errors.

Community pharmacists should have sufficient knowledge 
on the adverse effects and contraindications of medications in 
order to provide optimal pharmaceutical care [1]. Gold stan-
dards for sufficient knowledge on adverse effects and contra-
indications of APIs and pharmaceutical excipients are not 
available; hence, tests based on the learning goals of interna-
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Table 5. Results and distribution of risk of error for each item of test on active pharmaceutical ingredients

No. Item
Correct  

answers (%)

Risk of error

Low (%) Medium (%) High (%)
Combined high  

and medium (%)

  1 Salmeterol is contraindicated in tachyarrhythmias 81.4 69.0 20.9 10.1 31.0
  2 Clopidogrel is contraindicated in active peptic ulcer 89.1 77.5 17.1 5.4 22.5
  3 Atorvastatin is contraindicated in active liver disease 88.4 73.6 19.4 7.0 26.4
  4 Amlodipine is contraindicated in atrioventricular block 66.7 42.6 38.8 18.6 57.4
  5 Sildenafil is contraindicated in hypotension 58.9 52.7 14.0 33.3 47.3
  6 Metformin is contraindicated in metabolic acidosis 93.8 82.9 13.2 3.9 17.1
  7 Bupropion is contraindicated in seizure disorder 60.5 49.6 33.3 17.1 50.4
  8 Metoprolol is contraindicated in heart failure 71.3 48.1 34.1 17.8 51.9
  9 Risedronate sodium is contraindicated in hypocalcaemia 49.6 36.4 25.6 38.0 63.6
10 Fenofibrate is contraindicated in gallbladder disease 79.8 56.6 34.9 8.5 43.4
11 Propranolol is contraindicated in bronchial asthma 85.3 80.6 8.5 10.9 19.4
12 Niacin is contraindicated in active peptic ulcer 65.9 47.3 31.0 21.7 52.7
13 Dabigatran is contraindicated in bleeding disorders 72.1 55.8 28.7 15.5 44.2
14 Solifenacin is contraindicated in urinary retention 62.8 44.2 41.1 14.7 55.8
15 Mannitol may cause diarrhoea 63.6 45.0 34.9 20.2 55.1

Mean ± SD 42.5 ± 15.2

The risk of error scores: 1, low risk; 2, medium risk; 3, high risk.

Table 6. Results and distribution of risk of error for each item of test on pharmaceutical excipients

No. Item
Correct 
answers 

(%)

Risk of error

Low  
(%)

Medium 
(%)

High  
(%)

Combined high 
and medium 

(%)

  1 Asparatame containing preparations shouldn’t be given to patients with phenylketonuria 69.8 54.3 26.4 19.4 45.8
  2 Benzoates cause jaundice in neonates 66.7 44.2 49.6 6.2 55.8
  3 Boric acid should not be used in children 57.4 34.1 37.2 28.7 65.9
  4 In infants, menthol may cause spasms in the larynx 76.7 49.6 35.7 14.7 50.4
  5 Xylitol may cause diarrhoea 61.2 43.4 36.4 20.2 56.6
  6 Castor oil should not be used in children 55.8 45.0 24.0 31.0 55.0
  7 Formaldehyde has safety consequences on the gastrointestinal tract 55.0 31.8 45.0 23.3 68.3
  8 Lactose-containing preparations should not be given to patients with galactosemia and  

fructose intolerance
58.9 47.3 25.6 27.1 52.7

  9 Peanut oil should not be given to patients with known allergy to soya 80.6 62.0 28.7 9.3 38.0
10 Benzalkonium chloride can discolour soft contact lenses and can cause eye irritation 54.3 35.7 38.0 26.4 64.4
11 Benzalkonium chloride should not be given to patients with asthma because of a possible 

bronchospasm
51.2 31.8 44.2 24.0 68.2

12 Maltitol should not be given to patients with fructose intolerance 62.0 34.9 46.5 18.6 65.1
13 Parabens may cause contact dermatitis 58.9 46.5 29.5 24.0 53.5
14 Benzyl alcohol is contraindicated in neonates 78.3 55.8 31.0 13.2 44.2
15 Castor oil polyoxyl can be associated severe allergic reactions 45.0 34.9 27.9 37.2 65.1

Mean ± SD 56.6 ± 9.4

The risk of error scores: 1, low risk; 2, medium risk; 3, high risk.

tional core pharmacy curricula might be used as a standard 
[2]. Therefore, the test used in this study might serve as a stan-
dard to gauge knowledge on the adverse effects and contrain-
dications of APIs and pharmaceutical excipients. Our results 
were consistent with those observed in a previous study con-

ducted in the West Bank in which community pharmacists 
showed insufficient knowledge on the safe use of medications 
[3]. Different knowledge level on APIs and pharmaceutical 
excipients according to year of graduation or type of degree 
earned was similar to previous results which showed that en-
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hanced medication knowledge was associated with obtaining 
postgraduate specialisations and experience [4].

In this study we included a self-rated certainty score for each 
question. The inclusion of this self-rated certainty score was to 
elucidate the connection between knowledge and risk of error 
in real life [4]. MCQs might be answered by some participants 
simply by guessing; however, inclusion of this self-rated cer-
tainty score could highlight the certainty or uncertainty of the 
answer given by each participant on each question. Findings of 
the present study showed that there were more medium and 
high risk of errors associated with items of pharmaceutical ex-
cipients test than items of APIs test (Tables 5, 6). This is par-
ticularly important since although physicians are responsible 
for safe prescribing, pharmacists have an important role in 
minimizing medication errors, especially those related to phar-
maceutical excipients. Physicians receive training in pharma-
cology, therapeutics and safe prescribing; however, pharma-
cists are supposed to know better on the active and inactive 
ingredients composing the pharmaceutical products.

It is important to note that there is no clear definition of 
what constitutes sufficient knowledge on the adverse effects 
and contraindications of APIs and pharmaceutical excipients 
[2]; however, sufficient knowledge is essential to prevent med-
ication errors, therefore, improving knowledge is essential for 
the optimal provision of pharmaceutical care.

The results of our study may be explained considering the 
following limitations. First, although we invited one pharma-
cist from each community pharmacy to participate in this 
study, the response rate was around 41%, which means that 
59% of the invited pharmacists did not participate in the study. 
This might affect the external validity of our study. It could be 
overcome since our sample included participants from differ-
ent age groups, genders, qualifications, and experience match-
ing the overall population of pharmacists. Second, the risk of 
error was interpreted very conservatively as it might not be 
automatically transferable to medication errors in real life. Add-
ing more conservation, we added the medium risk to the high 
risk for error in comparing scoring in APIs and pharmaceuti-
cal excipients.

In conclusion, community pharmacists included in this study 
showed a lack of adequate knowledge of side effects and con-
traindications of APIs and pharmaceutical excipients. Knowl-

edge level was different according to qualification obtained 
and year of graduation. Lack of knowledge might negatively 
affect the role of community pharmacists in providing phar-
maceutical care. There should be a policy to increase pharma-
cist knowledge on the adverse effects and contraindications of 
medications and pharmaceutical excipients by Palestine health 
authorities.
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