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Abstract

Medication discrepancies at hospital admission are common and may lead to adverse
outcomes. Medication reconciliation is a critical process for minimizing medication dis-
crepancies and medication errors at the time of hospital admission. This study aimed to
evaluate the role of clinical pharmacists in identifying pharmacotherapy-related issues
upon patient admission in a low-resource setting. A prospective observational study was
conducted at a university hospital between 1 March and 31 May 2023. Within 24 h of
admission, a clinical pharmacist documented each patient’s pre-admission medication
regimen and compared it with the medication history obtained by the admitting physi-
cian. Discrepancies and pharmacotherapy problems were subsequently identified. Among
65 patients, pharmacists documented 334 medications versus 189 recorded by physicians
(p < 0.01). The clinical pharmacist identified 155 discrepancies, 112 (72.26%) of which were
unintentional. The most frequent type was drug omission (91.07%), followed by incorrect
dosage (4.46%), incorrect dosing interval (2.68%), and medications with unknown indica-
tions (1.79%). Most discrepancies were classified as errors without harm (53.57%), while
41.07% were potentially harmful. These findings underscore the importance of integrating
clinical pharmacists into the healthcare team. Their active participation during hospital
admission can significantly enhance medication safety and reduce preventable adverse
drug events.

Keywords: medication errors; pharmacist; clinical; hospital admission; medication reconciliation

1. Introduction
Medication discrepancies (MDs) are defined as any observed disagreement in the way

medications are used at different levels of healthcare. These discrepancies are typically
classified as intentional or unintentional, and further subcategorized as documented or
undocumented. Intentional and clinically justified discrepancies that are properly docu-
mented are not considered errors; however, undocumented intentional discrepancies are
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recognized as potential pharmacotherapy problems [1]. Among all types, medication omis-
sions are the most common and may significantly affect the course of a patient’s treatment.
Such omissions are considered pharmacotherapy errors and can lead to the manifestation of
side effects. It is estimated that up to 40% of pharmacotherapy discrepancies occur during
hospital admission, intra-hospital transfers, or at discharge [2].

The Institute for Healthcare Improvement (IHI) defines the medication reconciliation
process as the systematic approach to obtaining accurate and complete information on
all medications a patient is currently taking—including the name, dosage, frequency, and
route of administration—and comparing this information with the medication orders
documented at key transition points, such as admission, transfer, and discharge. The
primary goal of medication reconciliation is to ensure the safe and appropriate use of
medications throughout the continuum of care during hospitalization [3].

Accurate documentation of all medications upon hospital admission is essential for
determining appropriate dosing regimens throughout hospitalization. A complete and
precise medication list contributes to the safe use of pharmacotherapy and helps prevent
various types of medication errors, ultimately reducing the overall cost of treatment. Studies
have reported that the prevalence of medication errors identified at admission ranges
from 26.9% to 86.8%, highlighting the importance of medication reconciliation at the time
of admission and during intra-hospital transfers as a key measure in preventing and
minimizing adverse drug reactions (ADRs) [4,5]. An incomplete or inaccurate medication
history upon admission may lead to MDs or inappropriate therapy during hospitalization,
potentially compromising patient safety and clinical outcomes [6]. One study found that
37% of patients had at least one MD at admission, with the most frequent types being
omitted medication (35%), incorrect dose (35%), and improper dosing interval (27%) [7].

According to recommendations from international organizations, hospitals should
implement a structured medication reconciliation process upon admission to reduce the
risk of unintentional medication errors and enhance patient safety [8]. The primary goal
of medication reconciliation is to ensure that patients continue receiving all necessary
medications as intended, while avoiding prescription errors, omissions, therapeutic du-
plications, and harmful drug–drug or drug–disease interactions [9]. This process should
be standardized and initiated as early as possible upon admission, preferably within the
first 24 h. Furthermore, all modifications to therapy should be clearly documented, and
any discrepancies between the medication history obtained at admission and the current
therapeutic plan must be recorded and addressed accordingly (Figure 1) [10].

Observed discrepancies in medication lists can be classified as unintentional, inten-
tional, and undocumented intentional deviations. It is essential to communicate with the
prescribing physician to determine whether the identified discrepancies are intentional or
unintentional and to make the necessary therapeutic adjustments accordingly [11].

Special attention should be given to vulnerable patient populations during the medica-
tion history-taking process, including older adults, individuals with multiple comorbidities,
and patients receiving multiple medications (polypharmacy). Although no universally
accepted definition exists, polypharmacy is commonly defined as the concurrent use of five
or more medications. Older patients are particularly at risk due to the increased likelihood
of drug interactions, ADRs, cognitive impairment, and reduced adherence. However,
regardless of age, an increase in the number of medications is associated with a higher
likelihood of discrepancies in the medication history [8]. Other factors that may contribute
to discrepancies include the use of high-risk medications, the timing of hospital admission
(e.g., weekends or nights), and the type of hospital admission (emergency vs. elective) [12].
High-risk medications are defined as drugs that bear a heightened risk of causing significant
harm when used incorrectly [13].
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Figure 1. Medication reconciliation process.

A systematic review of nineteen studies found that 20% of hospital readmissions
are medication-related, and 69% of these readmissions are potentially preventable. The
most common risk factors include older age, the presence of multiple comorbidities, and
polypharmacy [14]. To reduce the rate of hospital readmissions, it is essential to accurately
identify the underlying causes in order to implement the most effective interventions. This
process requires gathering comprehensive information from the patient, including details
on the method of medication administration, all regularly used medications—whether
prescription or over-the-counter—as well as a history of any previous ADRs [15,16].

By carefully evaluating the benefits and risks of each medication, screening for drug–
drug interactions, and continuously monitoring therapeutic outcomes, ADRs can be both
prevented and promptly recognized. Early identification of ADRs allows for timely inter-
ventions that minimize potential harm. However, if an ADR is misinterpreted as a new
medical condition requiring treatment (treating a side effect of an already administered
drug), it may result in the prescription of an additional drug—a practice known as cascade
prescribing. This can lead to unnecessary pharmacotherapy, further increasing the risk of
adverse effects and drug interactions, while also contributing to higher healthcare costs
and potential patient harm [17].

The National Coordinating Council for Medication Error Reporting and Prevention
(NCC MERP) has categorized medication errors according to severity into four groups,
or nine categories, in the Pharmacotherapeutic Error Categorization Index, as shown in
Table 1 [18].

Identification of treatment-related problems is essential for achieving therapeutic goals
and is one of the key roles of the clinical pharmacist. Recognizing MDs helps prevent
adverse outcomes, which is crucial not only for patient safety but also for the efficiency of
the healthcare system as a whole [16].
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Table 1. NCC MERP Index for Categorizing Medication Errors.

No Error Category A Circumstances or Events That Have the Capacity to Cause Error.

Error, No Harm

Category B An error occurred but the error did not reach the patient
(an “error of omission” does reach the patient).

Category C An error occurred that reached the patient but did not cause patient harm.

Category D
An error occurred that reached the patient and required monitoring to confirm

that it resulted in no harm to the patient and/or
required intervention to preclude harm.

Error, Harm

Category E An error occurred that may have contributed to or resulted in temporary harm to
the patient and required intervention.

Category F An error occurred that may have contributed to or resulted in temporary harm to
the patient and required initial or prolonged hospitalization.

Category G An error occurred that may have contributed to or
resulted in permanent patient harm.

Category H An error occurred that required intervention necessary to sustain life.

Error, Death Category I An error occurred that may have contributed to or resulted in the patient’s death.

According to the European Society of Clinical Pharmacy (ESCP), clinical pharmacists,
as integral members of the healthcare team, are responsible for ensuring the safe and
appropriate use of medications. During hospitalization, clinical pharmacists carry out
several key activities to identify MDs, including:

• Medication reconciliation
• Medication management
• Therapeutic drug monitoring (TDM)
• Patient education at discharge [19].

The involvement of a clinical pharmacist during care transitions ensures proper med-
ication use, provides verified medication information to all members of the healthcare
team, and facilitates the monitoring of patients at high risk for ADRs. Pharmacotherapy
reviews conducted by clinical pharmacists during these transitions reduce the likelihood of
therapy-related adverse outcomes and subsequent hospital readmissions [10].

Incomplete medication histories are commonly recorded by physicians during hospital
admission, which may result in medication omissions and compromise patient outcomes.
Clinical pharmacist involvement in medication coordination during hospitalization has
been shown to significantly reduce the rate of unintentional MDs [20].

Numerous studies have demonstrated that pharmacists, owing to their comprehensive
pharmacological knowledge and communication skills, are best equipped to gather accurate
and complete medication histories at admission. Their collaboration with physicians and
other healthcare professionals, combined with their consistency and dedication, plays a
critical role in identifying MDs [21,22].

Most of these studies were conducted in high-resource settings where hospitals have
established patient safety systems [23]. However, over two-thirds of the global popula-
tion reside in countries identified as low-resource settings where progress in developing
clinical pharmacy is hampered by various barriers, including the absence of clear policies,
outdated academic curricula, workforce shortages, lack of effective incentive structures,
and limited opportunities for practical training. Further challenges—such as insufficient
clinical and communication skills, low self-confidence, negative professional attitudes,
and the longstanding dominance of physicians in healthcare—also contribute to the slow
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pace of development [24]. The aim of this study was to evaluate the impact of clinical
pharmacist-led medication reconciliation on hospital admission in a low-resource setting.

2. Materials and Methods
2.1. Study Design and Settings

This prospective observational study was conducted at the University Clinical Center
of the Republic of Srpska (UCC RS), specifically within the abdominal surgery, orthopedics,
and internal medicine wards (gastroenterology and endocrinology). UCC RS is a 1200-bed
teaching hospital which comprises 27 wards and serves as a regional medical center for the
Republic of Srpska.

The study was approved by the Ethics Committee of the UCC RS (No. 01-19-45-2/21).

2.2. Patients and Methods

Between 1 March and 31 May 2023, a prospective observational analysis of hospitalized
patients’ pharmacotherapy was performed. The study included adult patients admitted to
the selected wards who had been taking at least one chronic medication prior to admission.

Pharmacists collected comprehensive data on patients’ medication use within 24 h of
admission. This information was then compared to the medication history recorded by the
attending physician to identify MDs. Patients who were not taking any medications prior
to admission or who were transferred from other hospital departments were excluded.

Data sources used to compile the complete pre-admission medication list included
patient or caregiver interviews, primary care (family medicine) records, previous medical
documentation, and medications brought by patients upon hospital entry. For patients
undergoing planned interventions, anesthesiologist reports were also reviewed.

A structured questionnaire was used to collect the following information:

1. All pre-admission medications (name, dosage, pharmaceutical form, route of adminis-
tration, dosing interval, duration, and indication);

2. Over-the-counter (OTC) medications, herbal products, and dietary supplements;
3. History of drug allergies and previously experienced ADRs;
4. Medication adherence.

Once the medication list was obtained, it was compared with the physician’s record in
the clinical information system. Pharmacists discussed any identified discrepancies with
the attending physicians to determine whether they were intentional or unintentional.

In addition, the following data were collected: patient initials, age, sex, lifestyle habits,
method of medication organization at home, type of hospital admission (emergency or
planned), admission diagnosis, comorbidities, and laboratory values. Information was
retrieved from the hospital chart, family medicine records, anesthesia documentation,
laboratory findings, and other available medical documentation.

2.3. Outcomes

The primary outcome was the difference in the number of medications recorded by
pharmacists versus those documented by physicians upon admission. The secondary out-
come was the classification of unintentional discrepancies in the medication histories and an
assessment of their potential clinical impact using the NCC MERP Index for Categorization
of Pharmacotherapeutic Problems.

2.4. Statistical Analysis

Descriptive and comparative statistical methods were used for data analysis. Con-
tinuous variables were presented as means with standard deviations or medians with
interquartile ranges, while categorical variables were reported as numbers and percent-
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ages. Normality was assessed using the Kolmogorov–Smirnov and Shapiro–Wilk tests.
Comparisons between continuous variables were performed using Student’s t-test or Mann–
Whitney U-test, and categorical variables were compared using the Pearson’s chi-square
test or Fisher’s exact test, as appropriate. A p-value of <0.05 was considered statistically
significant. All statistical analyses were performed using SPSS version 26 [25].

3. Results
Medication data were collected for a total of 65 patients admitted to the abdominal

surgery, orthopedic surgery, and internal medicine wards. Data collection was performed
within 24 h of hospital admission. The demographic characteristics of the study participants
are presented in Table 2.

Table 2. Patients’ demographic data.

Characteristic Value

Age, years, median (IQR) 67 (58–72)
Sex, male, n (%) 20 (30.8)

BMI, kg/m2, mean (SD) 25.8 (±6.2)
Organizing medicines at home

Alone, n (%) 54 (83.1)
Family, n (%) 7 (10.8)

Guardian, n, (%) 4 (6.2)
Admission to hospital

Urgent, n (%) 35 (53.8)
Non-urgent, n (%) 30 (46.2)

Internal medicine wards, n (%) 33 (50.8)
Endocrinology, n (%) 23 (35.4)

Gastroenterology, n (%) 10 (15.4)
Surgical wards, n (%) 32 (49.2)

Abdominal surgery, n (%) 20 (30.8)
Orthopedic surgery, n (%) 12 (18.5)

IQR—interquartile range; BMI—body mass index; and SD—standard deviation.

Medication reconciliation performed by the clinical pharmacist upon hospital admis-
sion identified a total of 334 medications, whereas the physicians recorded only 189 med-
ications during the initial anamnesis. A statistically significant difference was observed
between the median number of medications recorded by pharmacists and physicians
(p < 0.01), as presented in Table 3.

Table 3. Medians in the number of recorded drugs on admission.

Physician Pharmacist p-Value 1

Number of recorded drugs, median (IQR) 2 (1–4) 5 (3–7) <0.01
1 Mann–Whitney U-test, IQR—interquartile range.

The number of medications recorded by physicians and clinical pharmacists upon
admission, across different hospital wards, is presented in Figure 2.

In this study, a total of 155 MDs were identified. Among them, 112 (72.26%) were
unintentional, representing incomplete or inaccurate entries on the medication list, while
43 (27.74%) were intentional but undocumented discrepancies that were clinically justi-
fied. Figure 3 presents the distribution of unintentional and undocumented intentional
discrepancies across the different hospital departments.
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Figure 2. Number of medications recorded on different wards.

 
Figure 3. Number of detected discrepancies on admission across the hospital wards.

Further data analysis included only unintentional discrepancies.
The highest percentage of unintentional discrepancies during admission was related to

omitted medications 102 (91.07%). Other unintentional discrepancies were represented in a
small percentage and were related to incorrect dosage 5 (4.46%), dosage interval 3 (2.68%),
and medication without indication 2 (1.79%).

Figure 4 shows the number of different types of MDs observed when comparing the list
of medications recorded by clinical pharmacists and physicians during hospital admission.

A statistically significant (p < 0.05) association between patient age and the number of
MDs was observed, as shown in Table 4.

Table 5 presents the difference in the number of MDs between urgent and scheduled
hospital admissions, where the median number of discrepancies was higher in patients
admitted urgently; however, the difference was not statistically significant.
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Figure 4. Types of detected discrepancies on admission.

Table 4. Number of discrepancies in different age groups.

<65 Years, n = 25 ≥65 Years, n = 40 p-Value 1

Number of discrepancies,
median (IQR) 1 (0–2.5) 2 (1–3.75) 0.035

1 Mann–Whitney U-test, IQR—interquartile range.

Table 5. Number of discrepancies in regard to type of admission.

Urgent, n = 35 Scheduled, n = 30 p-Value 1

Number of discrepancies,
median (IQR) 2 (1–3) 1 (0–3) 0.877

1 Mann–Whitney U-test, IQR—interquartile range.

According to the ATC classification, the drug group most frequently involved in
unintentional MDs was group C (drugs that effect the cardiovascular system), followed
by group A (drugs that affect the alimentary tract and metabolism) and group N (drugs
that affect the nervous system). Table 6 presents the number of drugs associated with MDs
categorized by ATC classification.

Table 6. Distribution of discrepancies according to ATC classification.

ATC Class of Medicines Medicines, n (%)

A Medicines that affect the alimentary tract and metabolism 21 (18.77)

B Medicines with effects on blood and blood organs 2 (1.75)

C Medicines that affect the cardiovascular system 37 (33.05)

G Medicines that affect genitourinary system 3 (2.69)

M Medicines that affect the musculoskeletal system 5 (4.47)

N Medicines that affect the nervous system 16 (14.29)

R Medicines that affect the respiratory system 3 (2.67)

OTC drugs 25 (22.33)
ATC—Anatomical Therapeutic Chemical, OTC—over-the-counter.
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The assessment of the potential severity of MDs was conducted exclusively for unin-
tentional discrepancies using the NCC MERP Index for Categorizing Medication Errors. Of
the total 112 unintentional discrepancies, 60 (53.57%) were classified as errors without harm,
while 46 (41.07%) were categorized as errors with potential to cause harm. Six discrepancies
(5.36%) were not considered errors. No discrepancies were identified that could potentially
result in fatal outcomes.

The drug group most frequently associated with errors with potential harm was the
cardiovascular system group—ATC group C (N = 37, 80.43%). The highest proportion
of errors without potential to cause harm was observed with OTC medications (N = 25,
41.67%), followed by drugs from ATC group A—proton pump inhibitors (N = 14, 21.53%).
Figure 5 presents the distribution of MDs according to error type.

 
Figure 5. Distribution of discrepancies according to the type of medication errors.

4. Discussion
During the hospital admission of the 65 patients included in the study, pharmacists

documented a total of 334 medications, whereas physicians recorded only 189. The number
of medications documented by pharmacists was significantly higher than that recorded by
physicians. These findings are consistent with previous studies, which also reported that
pharmacists identified a greater number of medications at admission [4,26,27]. Specifically,
in a study conducted by Abdulghani et al. involving 286 patients, physicians recorded
2548 medications, whereas pharmacists documented 3085. These findings may be at-
tributed to the limited involvement of physicians in the medication reconciliation process
at admission, possibly due to time constraints and the urgency associated with hospital
admissions [26]. In our study, 145 unintentional discrepancies were identified when com-
paring medication data collected by pharmacists and physicians. This finding highlights
the potential risk of incomplete or inaccurate medication histories when collected solely by
physicians. Consistent with previous research, several factors have been associated with
the occurrence of unintentional discrepancies at hospital admission, including advanced
patient age, a higher number of chronic medications, and multiple comorbidities [28]. These
factors may complicate the medication reconciliation process and underscore the impor-
tance of involving pharmacists to improve the accuracy and completeness of medication
histories [29].

Our study also examined the association between selected factors and the number of
MDs at hospital admission. A statistically significant association was observed between
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patient age and the number of discrepancies, indicating that older patients are more likely
to experience pharmacotherapeutic inconsistencies. These findings are consistent with
those reported by Guo et al., who also demonstrated a significant influence of age on the
number of discrepancies (p < 0.001) [11]. Similarly, another study found a higher incidence
of discrepancies among surgical and internal medicine patients over the age of 65 [4].

When comparing the type of hospitalization, a higher number of discrepancies was ob-
served in patients admitted on an urgent basis; however, this difference was not statistically
significant. This finding aligns with previous studies, including the study by Purat et al.,
which demonstrated that patients admitted emergently are at a higher risk of experiencing
an increased number of MDs [9].

The most common type of unintentional MD identified at admission was omitted
medication. Other types of discrepancies included incorrect dosage, incorrect dosing
interval, and the documentation of medications without a corresponding indication. While
previous studies have reported that the majority of patients experienced only one MD,
this proportion was lower than observed in our study. The reported frequency of such
discrepancies in the literature ranges from 40.8% to 83% [4,9,30–32].

The high percentage of omitted medications recorded by physicians may be attributed
to the methods used for collecting medication histories. Physicians primarily relied on
oral interviews with patients and anesthesiology reports, particularly in cases of planned
surgical interventions. In contrast, pharmacists employed a more comprehensive approach,
which included reviewing the patient’s medical records, conducting interviews with pa-
tients or their family members, examining medications brought to the hospital, preparing a
complete and detailed list of current medications including dosing regimens, and reviewing
any additional medical documentation provided by the patient. This multifaceted process
likely contributed to the higher accuracy and completeness of the medication histories
obtained by pharmacists.

According to the ATC classification, the drug group most frequently associated with
MDs during admission was group C (cardiovascular system), followed by group A (alimen-
tary tract and metabolism) and group N (nervous system). These findings are consistent
with previous studies, which also identified cardiovascular drugs as the most frequently
implicated in admission-related discrepancies. Subsequent categories commonly involved
included drugs acting on the alimentary tract and metabolism (group A), the nervous
system (group N), and the musculoskeletal system (group M) [4,11,23]. Guo et al. reported
similar results, with group C drugs accounting for 53% of discrepancies, followed by group
A (18.4%), group B (8.2%), and group N (5.1%) drugs [11]. Likewise, a 2016 study by
Marinović et al. found that 40.5% of discrepancies involved cardiovascular drugs (group
C), followed by group A (20.7%), group N (12.0%), and group B (9.2%) [23].

In our study, OTC medications were frequently and significantly omitted by physicians,
despite their potential to influence treatment outcomes. Notably, some previous studies
did not take discrepancies related to OTC medications into account [33]. However, Ling Oh
et al. reported that dietary supplements, a category of OTC products, accounted for 39.0%
of MDs in their study—an even higher proportion than observed in our findings [27].

In our study, the omission of cardiovascular and antidiabetic medications was clas-
sified as an error with potential to cause harm. Within the cardiovascular group, antihy-
pertensives were the most frequently omitted subgroup, consistent with findings from
previous research [23,27]. Overall, 41.07% of the MDs identified were categorized as errors
with potential to cause harm.

The reported incidence of unintended discrepancies varies widely across studies,
ranging from 10% to 68%. While most studies, including ours, employed the NCC MERP
Pharmacotherapy Problem Categorization Index to assess the severity of discrepancies,
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the lack of a universally accepted standard hampers objective comparisons between stud-
ies. The proportion of discrepancies classified as errors with potential harm also differed
significantly. For instance, Marinović et al. [23] reported that 60% of unintended dis-
crepancies were potentially harmful, whereas Ling Oh et al. [27] found a much lower
proportion—14.1%.

A potential explanation for the variation in our results is the inclusion of OTC medi-
cations in our analysis. In our study, the omission of OTC drugs, as well as proton pump
inhibitors, was considered an error without harm. These accounted for 53.57% of all dis-
crepancies categorized as non-harmful. For comparison, a study conducted in Saudi Arabia
reported a similar proportion of non-harmful discrepancies at 48.3% [26].

This study has several limitations. First, it was conducted at a single tertiary care
center across four departments, which may limit the generalizability of the findings to
other hospitals or healthcare settings, particularly those with different levels of clinical
pharmacy integration. Second, the study included a relatively small sample size (n = 65),
which may affect the statistical power and limit the detection of smaller differences between
subgroups. Third, the classification of discrepancies as intentional or unintentional relied on
the judgment of pharmacists in discussion with physicians, which introduces the possibility
of subjective bias. Additionally, the potential clinical impact of discrepancies was assessed
using the NCC MERP Index, which, while widely used, may be interpreted differently
across evaluators. Lastly, the study did not follow patients beyond admission to evaluate
whether discrepancies led to actual adverse drug events or changes in clinical outcomes.

5. Conclusions
This study demonstrated that, upon hospital admission, clinical pharmacists docu-

mented patients’ medication therapy more comprehensively than physicians, highlighting
their critical role within the multidisciplinary healthcare team. A considerable number of
intentional yet undocumented changes were observed, potentially jeopardizing the conti-
nuity of care. The number of MDs was significantly associated with patient age, identifying
elderly patients as a high-risk group requiring particular attention. Medication omission
was the most frequent type of discrepancy, with variations observed across hospital depart-
ments. According to the NCC MERP Index, most discrepancies were classified as errors
without harm, though a substantial proportion had the potential to cause harm, reinforcing
the need for systematic medication reconciliation at admission.
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