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ABSTRACT 

Medication errors have continued to pose one of the most critical issues to global healthcare systems. To improve 

patient safety and to reduce the risks concerning the use of medications, it is better to be aware of the views of 

healthcare professionals. Hence, this study aims at investigating the perception of the pharmacists and physicians 

about medication errors and other pertinent issues. The survey was conducted to 200 health care practitioners in 

Iraq, in a cross-sectional survey. The data were analysed by employing a validated questionnaire (Cronbach’s 

alpha = 0.86) and using SPSS software version 24 with a significance level of p < 0.05. Results revealed that 

participants showed strong agreement regarding the significance of educating patients, medication labeling, and 

the use of appropriate medication in minimizing medication errors. No significant differences were observed by 

gender or years of experience. Meanwhile, physicians were more likely than pharmacists to associate oral solid 

dosage forms with increased medication-error risk. 
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1. INTRODUCTION 

Dosage form design plays a crucial role in pharmaceutical care, as it contributes to therapeutic efficacy and helps 

minimize medication-related errors.1 In addition to being the vehicle through which the drug will be delivered, 

the dosage form determines how fast, extensively, and at what site the drug is absorbed and therefore its 

pharmacokinetics and pharmacodynamics.2 An appropriately designed dosage form makes it possible to achieve 

maximum efficiency, safety, and effectiveness, making sure that patients adhere to the treatment regimen. This is 

viewed as one of the key factors influencing therapy outcomes.3 

It is necessary to develop an overall approach to selecting the most appropriate dosage form by taking into 

consideration certain factors.4 

Pharmacists are often the final healthcare professionals involved before medication use and therefore could be 

viewed as an effective measure in preventing pharmaceutical errors. Pharmacological errors still occur in any 

health care setting and constitute one of the leading causes of avoidable adverse outcomes among patients.5 The 

pharmacists and physicians play a crucial role in reducing these errors by employing various strategies. They are 

educating patients about correct dosing and administration, reconciling medications to address discrepancies in 

prescriptions, and observing patients’ reactions to the treatments. In addition, the incorporation of these strategies 

in health care delivery helps reduce medication errors as well as improve treatment outcomes.6 

Comprehensive medication review may help optimize therapy and reduce medication errors and help the patient 

use them appropriately, thus preventing medication errors. Medication errors should be reported to prevent their 

reoccurrence and ensure that the health care system becomes safe. It is equally important for the physician to 

communicate with the patient on drug sensitivity because it will help prevent any adverse drug reaction, especially 

in instances when the kidney or liver function has been impaired, and doses need to be adjusted depending on the 

level of dysfunction.7 

As per the findings of previous studies, dosing-related prescribing errors are quite common. For instance, 

according to the meta-analysis carried out by Alhomoud et al., inappropriate doses are one of the most common 

prescription mistakes committed by healthcare professionals.8 Moreover, from the study of error patterns in 

pharmacological interventions, it can be observed that inappropriate dosage strength and duration often result in 

unfavorable consequences. In addition, the advent of modern techniques in pharmacy has emphasized the 

significance of formulation design in enhancing therapeutic outcomes and decreasing adverse events.9 

Statistical data demonstrates the extensive frequency of drug errors in healthcare settings. In acute care hospitals, 

around 6.5 medication errors occur per 100 patients.9 Medication-related errors occur in 5% to 41.3% of all 
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hospital admissions and 22% of readmissions after discharge. Patients who take five or more drugs are 30% more 

likely to make such errors, as are those aged 75 and up (38%).10 Medication errors are a major cause of 

preventable healthcare harm worldwide. Drug absorption, patient adherence, and administration accuracy depend 

on pharmaceutical dosage forms, affecting medication safety.11 Physicochemical pharmacological properties, 

mode of administration, and patients’ factors influence the choice of dosage forms. Pharmacists and physicians 

ensure proper use of drugs by means of prescribing, dispensing, counseling, and monitoring. 

Medication errors are a multidimensional and ubiquitous problem of modern healthcare delivery systems with 

important consequences to patient morbidity, mortality and the socioeconomic health services burden at large. 

Medication errors have been estimated to harm millions of patients annually all around the globe as millions of 

dollars of unnecessary healthcare costs are added to the burden of healthcare expenses.21,22 These issues are 

amplified in resource-constrained environments such as in Iraq through issues such as shortages of workforce, 

ineffective infrastructure to support medication management systems, poor access to further professional 

education, and a relative lack of local research evidence on which to base policy and practice. 

Pharmaceutical dosage form selection and design is a cornerstone of clinical pharmacotherapy which is often not 

given due attention to in terms of discussing medication safety. The characteristics of dosage forms such as, but 

not limited to, physical state, route of administration, release profile, organoleptic properties, and unit dose 

container directly affect the risk of administration mistakes, patient compliance and effect of therapy. For instance, 

the difficulties of dividing pills, dosing liquids or the delivery of parenteral drugs under less-than-optimal 

circumstances creates particular risk of error that vary considerably across dosage groups. Although strong oral 

dosage forms are the most common type of medications prescribed globally, they have specific issues regarding 

difficulty in swallowing, confusion between prescribed medications by lookalike and incorrect frequency of 

dosing.23 In contrast injections are increased in danger of contamination, inaccurate calculation when preparing 

the dosage and wrong route of administration. 

As the last point of contact before a drug is given to a patient, pharmacists are in a uniquely-placed position in the 

healthcare continuum. The scope of their professional duties goes beyond the proper dispensing of prescribed 

drugs to also verifying the suitability of the dosages, any possible drug interactions, counselling the patients and 

taking an active role in the interprofessional drug review procedures.24 Physicians are on the other hand the ones 

who are first responsible in the prescribing decision which is the choice of the most suitable therapeutic agent, 

dose form, dose, route and frequency of administration. The two professional groups thus have a complementary 

set of competencies in preventing medication errors and it is pertinent to understand where the views of the two 

are similar or different so that specific educational and systemic interventions can be developed. 

The pharmacist-physician interface of preventing medication errors in the Iraqi healthcare setting has been 

properly investigated with several studies showing limited systematic investigation. Before this research, the 

evidence that existed on the rates and types of medication errors in Iraq was mostly anecdotal or based on reported 

incidences, and few utilised standardised, validated tools. Additionally, the comparative studies of perception in 

the professional categories, among the demographic groups or among the levels of experiences had not been done 

appropriately. This gap stimulated the current study that aimed to give structured evidence-based understanding 

on the attitudes and beliefs of the pharmacists and physicians on the dosage form factors and the medication safety 

factors in relation to the protection of medication errors. 

In this way, by finding areas where there is common ground between two scientists, researchers and policymakers 

can strengthen shared best practice and use professional consensus as a foundation towards clinical guidelines. In 

comparison, diversification areas can indicate an unmet education need or gaps in the system, which need specific 

efforts to address. The information about the differences (or similarity) in perceptions by gender and the years of 

professional experience is also helpful in terms of inclusiveness and sustainability of professional training. 

There have only been a few attempts at comparing opinions held by pharmacists and physicians about dosage 

form importance regarding reducing medication errors, particularly in less developed nations such as Iraq. 

This study aimed to: (i) investigate strategies for reducing medication errors related to dosage forms, (ii) compare 

pharmacists’ and physicians’ perspectives, (iii) assess differences according to gender, and (iv) assess differences 

according to years of experience. The study tested the following hypotheses: 

• There are no statistically significant differences between the opinions of pharmacists and physicians regarding 

the effect of pharmaceutical dosage forms in reducing medication errors. 

• There are no statistically significant differences between sample members according to the gender variable. 

• There are no statistically significant differences between sample members according to the years of experience 

variable. 

 

2. MATERIALS AND METHODS 

2.1 Study Area and Study Design 

Iraqi licensed pharmacists and physicians participated in this descriptive cross-sectional study. Staff members in 

public and private hospitals, community pharmacies, and outpatient clinics in Baghdad and Al-Anbar 

governorates provided data. The study was conducted between June and August 2025. All registered pharmacists 

and physicians in Iraq under the Ministry of Health and the professional regulatory authority oversight were 

studied. Accessible institutional staff lists and professional networks in chosen healthcare facilities formed the 

sampling frame. 
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The minimum sample size was estimated using a two-proportion formula to detect a 20% difference in agreement 

between pharmacists and physicians, resulting in a sample size of 97 participants per group (total N = 194). 

However, due to differences in professional workforce distribution and voluntary participation rates, the group 

numbers were unequal (152 pharmacists and 48 physicians). The total sample size (N = 200) exceeded the 

minimum required overall sample size, and statistical analyses were carried out using methods that can handle 

unequal group sizes. 

To ensure accessibility, convenience sampling was used to select participants. The STROBE standards for cross-

sectional research were followed in this study.12 

The research was conducted by the best practice standards of conducting a cross-sectional research on health 

services. The selection of healthcare facilities to take part in the study was done by geographic representation and 

diversity of professionals including both urban and semi-urban locations in Baghdad and Al-Anbar governorates. 

The reasons why these areas have been chosen have to do with the fact that these regions are contrasting in terms 

of healthcare settings such as Baghdad, a capital area, is characterised by highly developed tertiary hospitals and 

specialised outpatient services, whereas Al-Anbar is a province with rather limited resources. This strategic 

geographical difference enhances the extrapolability of the results on practice settings in different settings in Iraq. 

The convenience sampling was used to recruit subjects. The participants were contacted during work hours in 

their respective healthcare facilities face-to-face, ensuring that they were eligible participants. Questionnaire was 

administered by research assistants, who clarified the purposes of the study and gave it to the participants who 

agreed to participate in the study. The survey was self-administered which means that the participants could have 

some time to fill out the survey. To minimise the biasness of the responses, researchers explained that there were 

no correct and incorrect answers and that their answers would remain strictly confidential. Sealed envelopes were 

used to send questionnaires. 

A comprehensive search of the published literature on the types of medication errors, risks related to dosages 

forms and pharmaceutical care practice would inform the development of the study instrument. The initial items 

were created by reviewing validated questionnaires of similar studies, and then the research team conceptualised 

to narrow down to final items. After the preliminary development, the instrument was discussed with a team of 

five experts consisting of the academic pharmacists and clinical physicians that have knowledge of the medication 

safety and pharmaceutical sciences. Reviewing their feedback led to content validity revision and every item was 

put in a clear wording, contextually appropriate and aligned with conceptual framework of the study. 

A pilot study was then done on 20 non-participants in the main sample amongst healthcare professionals. The aim 

of the pilot was to determine the level of clarity and understanding of items, approximate average time to complete 

the questionnaire and to identify any technical problems with the questionnaire administration. Some small 

changes were conducted on the wording of the items, depending on the pilot feedback, before the main data 

collection phase. The average time taken to complete was around 8-10 minutes. 

The questionnaire was conducted in English as it is apparent that all licensed pharmacists and physicians in Iraq 

are professionally educated in English (and have to prove their proficiency in English, as part of their licensing 

terms and conditions). The study had a bilingual research assistant to elucidate any terminological question which 

was necessary. 

To reduce the issue of error when entering data, data entry was done through a double entry confirmation method. 

Listwise deletion was used to handle any missing data where the item has a greater non-response at the item level 

(>10%). The entire dataset was subjected to the reliability analysis in terms of Cronbachs alpha and sensitivity 

analysis revealed that the estimates of internal consistency did not change whether the cases with any missing 

values were used or not. 

 

2.2 Inclusion/Exclusion Criteria 

The inclusion criteria were licensed pharmacists and physicians in Iraq with at least one year of hospital, 

community pharmacy, or outpatient clinical experience. Participants who consented and were actively practicing 

professionally during the study were eligible, regardless of gender, age, or occupational sector. Healthcare 

students and interns, and practitioners under one year were excluded. The final analysis removed incomplete 

questionnaires or replies with significant missing data. Based on these criteria, 200 healthcare workers were 

studied. 

 

2.3 Study Population 

The study population consists of 200 healthcare providers, including 152 pharmacists and 48 physicians from 

Iraq. Gender distribution: 102 females and 98 males. Years of experience: <5 years (142), 5–10 years (25), >10 

years (33). 

 

2.4 Study Instrument and Variable Measurement 

The study instrument was developed after a complete literature evaluation on dosage form–related medication 

error and medication safety risk factors. The English questionnaire assessed healthcare professionals’ views on 

how pharmaceutical dosage forms reduce prescription errors. The instrument had two parts. The first part collected 

respondents’ socio-demographic and professional data, including profession (pharmacist or physician), gender, 

and years of experience. The second part had 20 constructed statements to assess participants’ agreement with 



 

Genetics and Molecular Research 25 (5s): 2026                           4 

dosage form–related medication errors prevention variables. The items covered dosage form selection, labeling 

clarity, dose determination, route of administration, convenience of use, patient education, safety, and 

interprofessional collaboration. These perception items served as the study’s dependent variables, whereas socio-

demographic and professional traits were independent. All perception items were measured on a five-point Likert 

scale (5 = Strongly agree, 4 = Agree, 3 = Neutral, 2 = Disagree and 1 = Strongly disagree). Higher scores indicated 

stronger agreement. The total perception score was derived by adding the responses across the 20 items, producing 

a possible score range of 20–100. 

 

2.5 Construction Validity and Reliability 

The construct validity of the 20-item perception scale was examined using exploratory factor analysis. A Kaiser–

Meyer–Olkin (KMO) value of 0.799 indicated adequate sampling adequacy for factor analysis. A significant 

Bartlett’s test of sphericity (χ² = 893.09, p < 0.001) indicates that item correlations are sufficient for factor 

extraction. Principal component analysis with varimax rotation was used, and factors with eigenvalues >1.0 were 

retained. A four-factor structure explained 33.9% of the variance. Factor loadings ≥ 0.40 classified items as 

relevant and retained within their scopes. Patient education and safety, dosage form selection and design clarity, 

administration characteristics, and dose determination were recognised as critical dosage form and pharmaceutical 

safety aspects. Internal consistency reliability was assessed using Cronbach’s alpha. Overall, the scale showed 

high dependability (α = 0.86), above the minimum criteria of 0.70. 

 

2.6 Ethical Approval 

This study was approved by the College of Pharmacy Ethical Approval Committee, University of Almaarif, Iraq 

(Ref. No. 55; 4 April 2025). Participation was voluntary and anonymous, and informed consent was obtained 

before application of the questionnaire. 

 

2.7 Data Analysis 

Statistical analysis was conducted with IBM SPSS Statistics, Version 24. Descriptive statistics, including means 

and standard deviations, were computed for each of the 20 survey items. Independent-samples t-tests were 

performed to examine variations in participants’ perceptions about binary variables (gender and professional title: 

pharmacist versus physician). A one-way analysis of variance (ANOVA) was employed for multi-category 

variables, such as years of experience. The significance threshold was established at p-value < 0.05 for all 

statistical analyses. 

 

3. RESULTS 

In terms of sociodemographic and professional profile of the sample, 200 healthcare professionals (including 152 

pharmacists (76%), 48 physicians (24%)) were enrolled in the study. The sex distribution was equal as 102 female 

participants (51%) were involved and 98 male participants (49%). Regarding years of work experience, most of 

the participants were less than five years (n = 142, 71%) and this is aligned with the age of younger workforce, as 

is the common case in healthcare institutions in the regions of the study. A lower percentage (n = 25, 12.5%) had 

a between five and ten years of experience and 33 participants (16.5%) had more than ten years of professional 

experience. 

The mean perception score of all the 20 items was 4.18 (SD = 0.48) which means that the agreement of all factors 

related to the dosage form and pharmaceutical care were generally high towards the minimisation of medication 

error. The highest mean scores were obtained by teaching patients about the correct dosage and how to take 

medicine (Item 13, mean = 4.36), reducing medicine errors, informing patients and caregivers to do so (Item 15, 

mean = 4.34), focusing on the five rights of medication administration (Item 17, mean = 4.31), tailoring dosing to 

patients with organ dysfunction (Item 18, mean = 4.31), finding it difficult to determine the correct dosage (Item 

3, mean = 4.31), and the instructions being unclear (Item 4, mean = 4.32). The overall results highlight a general 

trend in professional opinion of patient education, counselling and personalised management of dosage as the 

most valued policies to prevent errors. 

Simultaneously, the lowest mean score suggested that Item 5 was the most likely item to have the highest mean 

score (mean = 3.07, SD = 0.98) with respect to whether oral solid dosage forms are most likely to be connected 

with an increase in medication errors. This observation implies that participants as a group did not highly 

recommend oral solid dosages forms as the main high-risk group though this trend was highly tempered with 

professional category, as is discussed in the section below. 

In all four explored factors found by the principal component analysis, patient education and patient safety-related 

items were always the highest followed by the dose form selection, and design clarity-related items. Questions 

related to administration route traits, and dose decisions were rated slightly lower, but with a very high mean 

score, which confirms the multifactorial approach in the perceptions of the participants with medication errors 

prevention. 

Regarding the study’s first objective, participants were asked to evaluate various assertions about formulation 

qualities and pharmaceutical care procedures that prevent medication errors. Table 1 shows the statistical data for 

these questions, including mean scores, standard deviations, and study item rankings. It is worth noting that most 

items had mean values greater than 4.00, indicating that the participants agreed very strongly on the importance 
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of these criteria in reducing drug errors. One of the lowest mean scores was reported for the item about the risk of 

oral solid dose forms contributing to drug errors (mean = 3.07). The top-ranked factors included patient education, 

carer education, and clear directions. In conclusion, the preceding findings indicate that pharmacists and 

physicians agree on the importance of these factors. 

Table 2 shows the comparison of responses between pharmacists and physicians. There was no statistically 

significant difference between the two groups on the majority of items used in the study except for one item, i.e., 

oral solid dosage form, where a statistically significant difference (p = 0.03) was found as physicians scored it 

significantly higher in relation to increased risks of medication errors compared to pharmacists. In other words, 

the similarity between pharmacists and physicians responses indicates that both groups agreed on the impact of 

dosage form and medication safety strategies to minimize medication errors. 

Table 3 presents the comparison according to gender. No statistically significant differences were found between 

male and female participants across the study items. The mean scores were highly comparable between the two 

groups, indicating a strong degree of consistency in perceptions regarding the strategies assessed for reducing 

medication errors. 

Moreover, Table 4 presents the comparison according to years of professional experience. No statistically 

significant differences were observed among the three experience groups. Nevertheless, the average value of all 

scores tended to be slightly higher with respect to longer duration of experience as follows: participants with 

experience lower than five years had an average score of 4.14, those with 5 to 10 years of experience scored 4.18 

on average, and those with more than 10 years – 4.28. 

 

Table 1 Mean scores, standard deviations, and significance ranking of factors influencing medication 

errors due to drug dosage forms and medication management 

Rank SD Mean Item 
Item 

Number 

15 0.82 4.13 

Drug dosage forms (oral solid dosage (tablets, capsules and syrup), 

injection, suppositories, and topical dosage forms) reduce 

medication errors 

1 

10 0.76 4.20 
Similar names or appearances between medications lead to 

medication errors. 
2 

5 0.74 4.31 
Difficulty determining the appropriate dose leads to medication 

errors. 
3 

3 0.73 4.32 Lack of clarity in instructions leads to medication errors. 4 

19 0.98 3.07 
Oral solid dosage forms (tablets and capsules) are most likely to be 

associated with increased medication errors. 
5 

12 0.81 4.14 Ease of use medication dosage reduces medication errors. 6 

17 0.77 4.10 
Positive previous drug dosage experiences reduce medication 

errors. 
7 

18 0.87 3.77 
The injections are fast acting and avoid gastrointestinal 

disturbances, thus reducing medication errors. 
8 

14 0.77 4.13 
The dosage form desired by the patient leads to adherence to it, 

which reduces medication errors. 
9 

13 0.74 4.13 
Improving the design and clarification of dosage forms can reduce 

medication errors. 
10 

11 0.74 4.16 
Choosing the appropriate dosage form affects reducing medication 

errors? 
11 

9 0.74 4.27 

Medication errors can be reduced by collaborating with other 

healthcare professionals to develop patient-centered medication 

management plans. 

12 

1 0.71 4.36 
Teaching patients the proper dosage and how to take their 

medication reduces medication errors. 
13 

7 0.72 4.28 
Patients can be engaged to identify barriers to medication 

adherence and develop strategies to overcome them. 
14 

2 0.72 4.34 
Reducing medication errors by educating patients and caregivers 

about the safe and effective use of medications. 
15 
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Rank SD Mean Item 
Item 

Number 

8 0.71 4.27 
Medication errors can be reduced by providing guidance on 

medication therapy. 
16 

4 0.71 4.31 
To reduce medication errors, the pharmacist emphasizes the five 

rights, (medication, dose, time, route, and patient). 
17 

5 0.74 4.31 
Adjusting the drug dosage for patients with liver and kidney 

dysfunction to avoid toxicity, which reduces medication errors. 
18 

6 0.75 4.31 
Encouraging reporting of medication errors is crucial to reducing 

them. 
19 

16 0.80 4.12 Lack of training for medical staff causes medication errors. 20 

 

Table 2 Differences between pharmacists and physicians in item scores 

Item 

Number 

Pharmacists Physicians p-value (t-test) 

Mean SD Mean SD 

1 4.09 0.72 4.29 0.80 0.18 

2 4.16 0.81 4.38 0.65 0.13 

3 4.29 0.74 4.43 0.68 0.32 

4 4.34 0.73 4.26 0.71 0.71 

5 3.01 0.97 3.48 0.96 0.03* 

6 4.13 0.80 4.19 0.77 0.67 

7 4.11 0.78 4.10 0.73 0.95 

8 3.79 0.85 3.67 0.77 0.50 

9 4.13 0.78 4.10 0.73 0.85 

10 4.13 0.75 4.19 0.68 0.67 

11 4.18 0.75 4.10 0.73 0.57 

12 4.27 0.75 4.29 0.71 0.90 

13 4.36 0.71 4.38 0.70 0.92 

14 4.28 0.72 4.29 0.71 0.97 

15 4.34 0.73 4.33 0.73 0.96 

16 4.27 0.71 4.29 0.71 0.91 

17 4.34 0.72 4.38 0.70 0.84 

18 4.32 0.74 4.29 0.71 0.97 

19 4.32 0.75 4.29 0.71 0.86 

20 4.13 0.80 4.19 0.77 0.75 

* Indicates significant difference (p ≤ 0.05) 

 

Table 3 Differences in item scores by gender (102 female, 98 male) 

Item 

Number 
Mean Male SD Male Mean Female SD Female p-value (t-test) 

1 4.13 0.76 4.16 0.82 0.80 

2 4.12 0.86 4.26 0.73 0.32 

3 4.30 0.75 4.31 0.74 0.97 

4 4.24 0.74 4.36 0.73 0.36 
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Item 

Number 
Mean Male SD Male Mean Female SD Female p-value (t-test) 

5 3.08 1.01 3.10 0.98 0.95 

6 4.12 0.81 4.17 0.82 0.73 

7 4.12 0.78 4.11 0.77 0.96 

8 3.78 0.88 3.77 0.88 0.98 

9 4.09 0.77 4.17 0.77 0.57 

10 4.13 0.76 4.13 0.73 0.99 

11 4.17 0.73 4.16 0.75 0.97 

12 4.23 0.75 4.30 0.73 0.71 

13 4.31 0.74 4.36 0.71 0.73 

14 4.27 0.72 4.29 0.72 0.92 

15 4.32 0.72 4.34 0.72 0.88 

16 4.24 0.73 4.29 0.73 0.76 

17 4.36 0.72 4.34 0.71 0.91 

18 4.29 0.73 4.33 0.74 0.82 

19 4.30 0.74 4.32 0.75 0.91 

20 4.13 0.80 4.13 0.80 1.00 

* Indicates significant difference (p ≤ 0.05) 

 

Table 4 Differences in item scores by years of professional experience 

Item 

Number 

< 5 yrs 

Mean 
< 5 yrs SD 

5–10 yrs 

Mean 

5–10 yrs 

SD 

> 10 yrs 

Mean 

> 10 yrs 

SD 

p-value 

(ANOVA) 

1 4.06 0.79 4.22 0.72 4.30 0.76 0.37 

2 4.13 0.81 4.29 0.72 4.30 0.67 0.52 

3 4.27 0.76 4.36 0.69 4.43 0.68 0.46 

4 4.27 0.75 4.36 0.71 4.39 0.68 0.67 

5 3.10 0.97 3.00 0.97 3.30 0.95 0.64 

6 4.13 0.79 4.14 0.82 4.26 0.74 0.78 

7 4.10 0.77 4.14 0.74 4.22 0.67 0.76 

8 3.76 0.87 3.70 0.81 3.87 0.82 0.91 

9 4.11 0.77 4.14 0.75 4.26 0.74 0.80 

10 4.11 0.75 4.21 0.70 4.26 0.74 0.68 

11 4.15 0.75 4.21 0.73 4.26 0.74 0.81 

12 4.25 0.75 4.29 0.71 4.39 0.68 0.77 

13 4.34 0.72 4.36 0.71 4.48 0.67 0.81 

14 4.27 0.72 4.29 0.71 4.39 0.68 0.85 

15 4.33 0.72 4.36 0.71 4.48 0.67 0.81 

16 4.25 0.74 4.29 0.71 4.39 0.68 0.77 

17 4.33 0.72 4.36 0.71 4.48 0.67 0.81 

18 4.39 0.73 4.36 0.71 4.48 0.67 0.73 

19 4.30 0.74 4.36 0.71 4.48 0.67 0.75 
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Item 

Number 

< 5 yrs 

Mean 
< 5 yrs SD 

5–10 yrs 

Mean 

5–10 yrs 

SD 

> 10 yrs 

Mean 

> 10 yrs 

SD 

p-value 

(ANOVA) 

20 4.13 0.80 4.14 0.77 4.30 0.74 0.74 

* Indicates significant difference (p ≤ 0.05) 

 

4. DISCUSSION 

The present study explored pharmacists’ and physicians’ perspectives on the role of dosage form-related factors 

and pharmaceutical care practices in reducing medication errors. The findings showed strong agreement across 

most study items, particularly those related to patient education, safe medication use, and clarity of instructions. 

These findings highlight the importance of communication and counselling as central strategies in medication-

error prevention. In support of these results, a review of 28 studies conducted in Saudi hospitals reported that 

improper and incorrect dosing was among the most frequently identified medication errors. Likewise, the high 

scores observed for patient- and caregiver-education items in the present study suggest that participants consider 

these interventions essential for safer medication use.13 Effective counselling by pharmacists and physicians can 

improve adherence, increase patient understanding of therapy, and ultimately reduce medication-related 

problems.14–16 Furthermore, using multiple therapies may negatively affect patient compliance and burden of 

treatment.17 Medication errors can be extremely dangerous to children, thus making it important to focus more 

on pediatric health care services. Such risks may be reduced by training healthcare professionals to use 

computerized prescribing systems, consulting clinical pharmacists regarding dosage, and adjusting doses 

according to patient age, body weight, and organ function.18 

With regard to professional differences, the findings showed substantial similarity between pharmacists and 

physicians for nearly all study items. The only significant difference concerned oral solid dosage forms, which 

physicians were more likely than pharmacists to associate with increased medication-error risk. This may reflect 

differences in professional responsibilities. Physicians may consider the importance of solid oral forms more 

strongly than pharmacists, possibly because the physicians are more directly involved in prescribing drug doses 

for particular areas of treatment, while the latter has an occupation spanning a wider array of medicinal products 

and forms. Nonetheless, it can be noted that there is an underlying similarity in their answers. Previous studies 

have focused mainly on pharmacists’ roles in reducing medication errors, whereas fewer studies have examined 

the perspectives of both pharmacists and physicians together. This makes the current comparison valuable in 

identifying areas of agreement between the two professional groups. Collaboration between pharmacists and 

physicians may also contribute to improved outcomes. For example, a previous study reported in a review of 37 

studies that pharmacist-led interventions coordinated with physicians reduced hospital readmissions by up to 13% 

overall and by 22% within the first 30 days after discharge.6 

The results did not show any significant difference among gender groups. This implies that perceptions of 

medication safety practices depend on professional training, clinical experience, and familiarity with the subject 

rather than demographic factors. Similarity in answers between male and female respondents further validates the 

strategies and shows that these findings suggest broad agreement on their importance in minimizing medication 

errors. Any slight numerical differences noted do not carry any clinical significance but may be attributed to 

contextual differences and personal practices.18,19 

In addition, no significant differences were also found based on the number of years of professional experience, 

despite some indication of higher average scores based on increased years of professional experience. This may 

point to the fact that professional experience is related to improved accuracy in diagnosis and understanding of 

medication safety concepts. Both pharmacists and physicians who have been practicing for longer periods of time 

may be better equipped at distinguishing between look-alike and sound-alike drugs and managing prescriptions. 

They may also be more likely to follow safety procedures and learn from previous errors. This interpretation is 

consistent with the findings of those who reported an inverse relationship between clinical experience and the 

frequency of medication errors. 

Overall, the findings of the present study indicate broad agreement among healthcare professionals on the 

importance of patient education, labeling clarity, dosage form optimization, and interprofessional collaboration in 

reducing medication errors. The highest-ranked items emphasized counselling and adherence support, reinforcing 

the importance of education in promoting medication safety. The findings also showed that pharmacists and 

physicians shared largely similar perceptions, while gender and years of experience did not significantly influence 

responses. Together, these results support the need to integrate pharmaceutical formulation considerations with 

routine clinical practice in order to improve patient safety and reduce medication errors. 

This trend of high consent scored in most of the items in this study is identical to an emerging world of evidence 

on the primary role of communication, education and systematic medication management in error prevention. 

Studies done in different healthcare systems have always found a shortage of patient knowledge, poor labelling 

and insufficient counselling are repeat factors in causing preventable harm due to medication.25 These 

conclusions are supported by the findings of this study in the context of the Iraqi healthcare, presenting a regionally 

specific evidence to back the argument about the need to enhance the pharmaceutical education and 

interprofessional clinical communication. 
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Interestingly enough, objects connected with the focus on highlighting the five rights of medication administration 

and promoting the occurrence of medication errors reports were the ones with the highest scores in the study. The 

five rights model of the right medication, right dose, right time, right route and right patient is a cornerstone of 

safety measures that are imparted universally to pharmacy and medical students.27 Its top position is a testament 

of the long-term importance practitioners accorded to this systematic method, throughout their career. Similarly, 

the firm support of the error-reporting as a prevention strategy should be associated with the principles of patient 

safety that contend with the promotion of non-punitive culture of reporting and the learning system of adverse 

events and near-misses. Practically, in most of the low and middle-income country environments, such as by Iraq, 

error reporting has not been put into practice yet, and the rationales of fear of professional retribution and systemic 

obstacles might deter disclosure. The high level of attitudinal support which is evident here is thus a good platform 

in which policies and reporting systems in the institutes can be made. 

The fact that the pharmacists and the physicians had a significant similarity in their perspective in all the domains 

has significant implications on interprofessional collaboration. The demonstration of convergent attitudes to 

medication safety by two professional groups, which are different in terms of clinical preparation and 

responsibilities, and the work with patients is an indication that universal professional values, which are formed 

during the education process and licensure are functioning as intended.24 The practical implication of this 

consensus into the design of joint continuing professional development activity and interdisciplinary medication 

review activities can also be made. Workplaces where pharmacists and physicians have similar safety models 

would be most capable of generating more aligned, and effective error-preventive approaches as opposed to works 

that are typified by professional silos. 

The only point of high difference, which is the increased propensity of physicians to identify oral solid form of 

dosages with increased risk of medication errors deserves keen attention. Oral solid dosage forms (such as tablets 

and capsules), are the most common type of medication that is prescribed, and are also the most frequently 

misinvolved in dispensing, administration, and errors in adherence. This ranking of this risk as higher by 

physicians than by pharmacists could be indicative of awareness of patient-reported challenges to swallowing a 

tablet especially in the elderly or pediatric population where this could be problematic.23 It can also be based on 

direct clinical experiences of prescribers with patients who have had adverse experiences in regard to getting the 

wrong dose of solids. The relative hazard of oral solids, as compared to the other, high-risk categories, may weigh 

differently with pharmacists, whose training focuses more on a wider range of dosage form categories, such as 

injectables, topical preparations, and controlled-release systems. The interpretation needs to be put to the test in 

the future in a qualitative study that tries to elaborate on reasoning of these professional differences deeply. 

The lack of strong gender differences is part of a literature indicating that pharmaceutical and medical training, in 

the form of standardisation and competency-based training, was more likely to generate uniform attitudes of 

professionals in terms of their demographic traits. Although some studies have linked gender to the variation in 

communication style and empathy, it has minimal effect on the attitude towards technical safety, when 

professional training is kept as constant. The positive implications of this finding are that the existing training 

paradigm of pharmacy and medicine in Iraq is a good indicator that, despite the differences between the genders 

in medicine, the competencies of medication safety are similar in the case of the two genders. 

The median tendency to increased mean scores in the samples that included over ten years of professional 

experience, although not statistically significant deserves extended research on bigger samples. The trend is that 

over time clinical experience can be expected to enhance practitioners in understanding the factors contributing 

to medication errors. The experienced practitioners might have developed a broader spectrum of error type, be 

involved in more complex medication management situations and acquired more pattern recognition on high-risk 

situations.26 The changes in medication safety attitudes in relation to career stage would be better evidenced by 

longitudinal studies that monitor changes in medication safety attitudes over a career. 

Politically, the study results underpin the argument of incorporating the dosage form considerations in 

undergraduate pharmacy and medicine programmes, postgraduate education and training programmes, and the 

continuing professional development models in Iraq. On an institutional level, the level of professional consensus 

could be exploited by leading hospitals and community pharmacies to put in place collaborative medication review 

systems, formal patient counselling system, and standard labelling system. It can also be of value to the national 

regulatory bodies to come up with evidenced based guidelines that deal with the error risks presented by different 

dosage form categories with special consideration of oral solid formulations since there is a strong divergence in 

their use as witnessed by the various workers. 

This research has several limitations other than those mentioned above. The cross-sectional design does not allow 

causality to be drawn between the attitudes, and real medication error prevention practices. The objective measures 

of medication safety performance (dispensing errors rate or prescription review results) and self-reported 

perceptions should be included in future research. The sample size of the participants was a small population 

(Baghdad and Al-Anbar) and, thus, could not be generalised to other Iraqi governorates with different healthcare 

infrastructure or culture. Additionally, voluntary character of the participation also leads to the issue of self-

selection bias in that practitioners might have been more inclined to join the study with better interest in 

medication safety. 

There are several limitations that should be considered when interpreting the results of this study. The unequal 

distribution of participants between the two professional groups, particularly the smaller number of physicians, 
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may have reduced the statistical power of group comparisons. In addition, the study assessed self-reported 

perceptions rather than actual medication-error practices, which may have introduced response bias or social 

desirability bias. This conclusion is supported by the studies that found a negative correlation between the level 

of clinical experience and the occurrence of medication errors.20 

In summary, the results obtained in this study suggest that healthcare workers have common grounds regarding 

the significance of patient education, clear labelling, improved dosing formulations, and cooperation across 

professions for the reduction of medication errors. The highest-ranking factors focused on counseling and 

compliance improvement, highlighting the relevance of education in ensuring medication safety. The results 

further indicated that pharmacists and physicians hold similar viewpoints, while gender and years of professional 

experience did not significantly influence responses. In conclusion, this study supports the necessity of combining 

pharmaceutical formulations into everyday clinical practice. 

 

5. CONCLUSION 

The results of this study highlighted the significance of pharmaceutical dosage form as a factor minimizing 

medication errors in Iraq, according to pharmacists and physicians. Indeed, there was high-level agreement 

concerning the effectiveness of certain measures in treating errors like educating patients, choosing proper dosage 

form, and working cooperatively among health care providers. 

It should be mentioned that, despite high-level agreement, physicians showed greater concerns regarding oral 

solid dosage forms. This can be explained by the fact that it is associated with physicians’ roles related to 

prescribing medications. 

Also, it was found that there were no significant differences depending on the gender and work experience. As 

such, professional training appears to play a central role in improving pharmaceutical safety competencies among 

health care providers. Nonetheless, the slight trend shows that work experience may be associated with greater 

awareness of medication errors. 

These findings highlight the need for more collaboration between pharmacists and physicians, as well as continued 

education and support for healthcare policy, to improve pharmaceutical safety outcomes. 

The implications of this study on the pharmaceutical practice, medical education and healthcare policy in Iraq and 

similar resource-restrained environments are enormous. The fact that the participants are in high agreement with 

each other on the importance of patient education, use of clear labels on medications, their selection of the proper 

dosage form, and organised counselling strategies might indicate that not only pharmacists in Iraq but also 

physicians are subject to a consistent theory on how to comprehend and respond to medication errors. This 

practitioner agreement is a significant resource to use in putting up aligned, system-wide measures to safety of 

medication. 

The future studies could aim to build on the current results because, using longitudinal designs, the effect of the 

professional attitude on the change over time and its connections to the observed rates of medication errors in 

clinical practices will be measured. To further elaborate on the interprofessional relationships involved in the 

dosage form-related errors, expanding the study to other healthcare workers (such as nurses) that are important 

participants in the delivery of medication would be quite insightful. Moreover, qualitative approaches, such as 

focus groups and in depth interviews might help to get more insight into the contextual factors and lived-in 

information, which these quantitative trends are beginning to be based on. 

On an applied level, constructing formal structures of pharmacist-physician collaboration in Iraqi healthcare 

facilities such as joint medication review committees, clinical pharmacist-on-ward programmes, formal 

interprofessional communication protocols, would make a pragmatic, evidence-based attempt at converting the 

common professional attitudes into tangible patient safety results. Another alternative that policymakers need to 

think about is the encouragement of medication errors reporting by non-punitive, anonymous reporting systems 

which could leverage the attitudinal support by practitioners towards error reporting as a prevention measure. 

Thus in summary, this paper offers a comparative validation of pharmacists and physicians attitudes towards 

factors of dosage forms and medication safety in Iraq, which would be the first systematic study. The results 

confirm that there is a high level of professional consensus in the primary areas of medication error prevention 

but also reveal areas of significant variation that can be used in the targeted responses to education and 

institutional. These attitudes must be translated into better patient safety outcomes throughout the Iraqi healthcare 

system by sustained investment in the pharmaceutical care infrastructure, interprofessional education and 

development of evidence-based policies explicitly in the long term. 
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