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Abstract
Background Elderly patients are at high risk of unintentional medication discrepancies during transition of care as they are 
more likely to have multiple comorbidities and chronic diseases that require multiple medications.
Objective The aim of the study was to assess the frequency of unintentional medication discrepancies and identify the asso-
ciated risk factors and potential clinical impact of them in elderly inpatients during hospital admission.
Patients and Methods A prospective observational study was conducted from July to December 2018 in an 800-bed geri-
atric hospital in Hanoi, North Vietnam. Patients over 60 years of age, admitted to one of selected internal medicine wards, 
taking at least one chronic medication before admission, and staying at least 48 h were eligible for enrollment. Medication 
discrepancies of chronic medications before and after admission of each participant were identified by a pharmacist using a 
step-by-step protocol for the medication reconciliation process. The identified discrepancies were then classified as intentional 
or unintentional by an assessment group comprising a pharmacist and a physician. A logistic regression model was used to 
identify risk factors of medication discrepancies.
Results Among 192 enrolled patients, 328 medication discrepancies were identified, with 87 (26.5%) identified as uninten-
tional. Nearly a third of enrolled patients (32.3%) had at least one unintentional medication discrepancy. The most common 
unintentional medication discrepancy was omission of drugs (75.9% of 87 medication discrepancies). The logistic regression 
analysis revealed a positive association between the number of discrepancies at admission and the type of treatment wards.
Conclusions Medication discrepancies are common at admission among Vietnamese elderly inpatients. This study highlights 
the importance of obtaining a comprehensive medication history at hospital admission and supports implementing a medica-
tion reconciliation program to reduce the negative impact of medication discrepancy, especially for the elderly population.
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1 Introduction

Medication discrepancies are defined as inconsistencies 
between two or more medication lists of patients and can 
occur during the transition between healthcare facilities, 
including on admission, transfer, and discharge [1]. The 
discrepancies (e.g., medication omission, addition of a new 
medication, change in medication dose, or change in the 
route of administration) can be either intentional or unin-
tentional, but not documented in any of the patients’ medi-
cal records [1]. These discrepancies, especially those that 

are unintentional, can often lead to preventable medication 
errors and potentially be harmful to patients [2, 3]. In prac-
tice, medication errors due to unintended discrepancies have 
been reported to occur in up to 50–70% of patients during 
transitions in care [3].

The majority of these medication discrepancies can be 
intercepted through medication reconciliation at all transi-
tions in care [1]. Many organizations have demonstrated that 
implementing medication reconciliation at every interface 
of care is an effective and necessary strategy for identifying 
medication discrepancies and thus ensuring patient safety 
[1, 4, 5]. According to the World Health Organization 
(WHO), “medication reconciliation is the formal process 
in which health care professionals partner with patients to 
ensure accurate and complete medication information trans-
fer at interfaces of care” [1]. The Institute for Healthcare 
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Key Points 

This is the first study that assessed the frequency of 
unintentional medication discrepancies and the associ-
ated risk factors in elderly patients at hospital admission 
in Vietnam.

Unintentional medication discrepancy was common in 
elderly inpatients at admission and persisted throughout 
the patients’ hospital stay until discharge.

The study highlights the importance of implement-
ing standard operating procedures to attain a complete 
preadmission medication history for patients as well as 
implementing a medication reconciliation program in 
Vietnam.

standard operating procedure for medication reconciliation 
in Vietnam. This is further attested by a literature search 
performed by our research team that found no studies on 
this topic performed in Vietnam to date. Hence, the fre-
quency and clinical impact of medication discrepancies 
remain unknown as a potential clinical problem in Vietnam. 
Without this information, it is difficult to request allocation 
of appropriate resources to rectify this clinically important 
but amendable problem.

Therefore, the main objective of the present study was to 
assess the frequency of medication discrepancies and iden-
tify the associated risk factors and potential clinical impact 
of them in elderly patients at hospital admission in Viet-
nam. The results were expected to support the importance 
of obtaining a comprehensive medication history at hospi-
tal admission and implementing a medication reconciliation 
program to reduce the negative impact of medication dis-
crepancy, especially for the elderly population. This would 
also provide evidence to persuade the healthcare adminis-
trators in Vietnam to allocate additional resources to rectify 
this problem.

2  Methods

2.1  Study Setting and Patient Recruitment

This prospective observational study was conducted at 
Friendship Hospital, an 800-bed public geriatric hospital 
in Hanoi, which has 23 clinical units in total with 22,700 
admissions in 2018. Patients over 60 years of age, admitted 
to seven selected internal medicine units of the hospital, 
taking at least one chronic medication before admission, 
and staying at least 48 h were eligible for enrollment. The 
selected internal medicine units were endocrine and metabo-
lism, orthopedics, cardiovascular, respiratory, gastroenterol-
ogy, psychiatry and neurology, and general internal medicine 
(coded from 01 to 07, respectively, in the present study). 
These selected units practically covered all the internal med-
ical specialties at the hospital. Patients were excluded if they 
were unable to give consent due to their clinical conditions 
or refused to participate in the study. The patient recruit-
ment process took place over 14 non-consecutive weeks 
from July 2018 to December 2018, with 2 weeks of recruit-
ment for each unit. During this period, all patients admitted 
to the units who met the selection criteria were eligible to 
be included in the study.

2.2  Data Collection

For each enrolled participant, the following information 
was collected: age, gender, comorbidity, current admission 
diagnosis, treatment unit, outpatient management status (i.e., 

Improvement (IHI) defines medication reconciliation as 
the process of creating the most accurate list possible of 
all medications a patient is taking and comparing that list 
against the physician’s order at all transition of care [5]. The 
medication reconciliation service has shown to be successful 
in identifying most discrepancies and preventing harm to 
patients [3, 6], thus resulting in significant financial saving 
[7, 8]. Currently, medication reconciliation has become a 
standard healthcare practice recommended by the WHO [9] 
and many countries [5, 10, 11].

Often with multiple morbidities requiring multiple med-
ications, elderly patients theoretically have a high risk of 
many medication issues, including inappropriate prescrib-
ing [12], drug–drug interactions, drug–disease interactions, 
adverse drug events (ADEs) [13], and medication errors, 
especially medication discrepancies [14]. Actually, regard-
ing medication discrepancies, prevalences of 49.5–81.9% 
during transitions in care had been reported in this popula-
tion [15–18]. Furthermore, elderly patients can also have 
psychological (e.g., anxiety, depression, and dementia) and 
physiological factors (e.g., impaired hearing and vision func-
tion) that may impair their ability to communicate effectively 
with medical and healthcare staff, thus further contributing 
to potential medication discrepancies in this population. 
Elderly patients are, therefore, more vulnerable to medica-
tion discrepancies and should be a priority target population 
for medication reconciliation.

In Vietnam, obtaining the medication history of patients 
is the responsibility of doctors, nurses, and clinical phar-
macists during ward rounds. However, the concept of 
medication reconciliation is still very new and has not 
been mandated in any government regulations or stand-
ard professional practice guidelines. As such, there is no 
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whether the patient was managed as an outpatient by the 
study hospital), patient’s existing chronic medical conditions, 
and the available sources for patients’ medication informa-
tion (e.g., electronic medical records, paper-based outpatient 
medical records, and paper-based inpatient medical records). 
The patients’ medication history and current treatment during 
the hospital admission were collected as part of the medica-
tion reconciliation process described below.

2.3  Process of Identifying Medication Discrepancies

At the time of the study, there was no standard operating 
procedure (SOP) available for healthcare staff to obtain the 
medication history from patients and to reconcile the infor-
mation with the admission medication prescriptions. The 
physician or nurse would normally collect the information 
regarding patients’ preadmission medications during the 
medical examination and record this in the patients’ medi-
cal record (paper-based medical record) without a SOP to 
perform any reconciliation for discrepancy. To identify any 
medication discrepancies at admission, the research group 
conducted a process of medication reconciliation that was 
independent of the normal practice of other healthcare pro-
fessional staff (i.e., physicians and nurses). The activities of 
the study researchers did not interfere with the healthcare 
process for the patients.

Using the information from the WHO High 5s program, a 
step-by-step protocol for the medication reconciliation pro-
cess was developed and training was provided for a group 
of study data collectors. Overall, the process of medication 
reconciliation for each participant consisted of the follow-
ing key steps:

• Step 1: Obtain the Best Possible Medication History 
(BPMH) list for patients. The BPMH form suggested by 
the WHO High 5s program was employed to obtain pre-
admission medication information of patients [1]. The 
BPMH was obtained from multiple available sources, 
including patient interviews, computer-based medical 
record systems, and paper-based medical records. Patient 
interviews were conducted at the patients’ bedside, using 
a structured form to guide the interview and record the 
data (Supplementary file 1: Interview guide; see elec-
tronic supplementary material [ESM]).

• Step 2: Identify medication discrepancies in chronic 
medications. The list of admission medication pre-
scriptions (i.e., prescribed during the first 24 h after a 
patient’s admission to the hospital) was collected from 
paper-based medical records for each patient. The list 
was then compared with the BPMH obtained by a study 
researcher as described above. Any differences between 
the chronic medications on the BPMH and admission 
medication prescription list was considered a potential 

medication discrepancy. Herbal products, traditional 
herbal medicine, dietary supplements, and other nonpre-
scription medications were excluded from assessment as 
these products were usually stopped by the physicians at 
patient’s admission.

To examine the extent of the medication discrepancy res-
olution by physicians during the patients’ hospital stay, the 
medication discrepancy was also assessed at 48 h after admis-
sion and at the time of discharge using the same approach 
described above. After this time, each potential medication 
discrepancy was discussed with the physician to determine 
if it was intentional or unintentional. To ensure the accuracy 
of the process for determining the reason of each medication 
discrepancy, several potential reasons were considered such as 
diagnosis of a new clinical condition, occurrence of adverse 
drug events, or a specific medication was unavailable in the 
Department of Pharmacy at the hospital (Supplementary file 
2: Process of Medication Discrepancies Classification, see 
ESM). Medication discrepancies that were accepted by the 
physician as being unreasonable were classified as uninten-
tional medication discrepancies. Each unintentional medica-
tion discrepancy was then classified by drug class (according 
to the Anatomical Therapeutic Chemical Classification Sys-
tem—ATC) [19] and type of unintentional medication dis-
crepancy (e.g., omission of medication, change of medication, 
extra medication, or difference in dose or dosing frequency).

The potential clinical impact of unintentional medication 
discrepancies was assessed and rated jointly by a panel of 
clinical experts (TXP Dong, TT Nguyen and TTV Pham) 
using both an explicit tool and clinical judgment. A con-
sensus was reached by the expert panel for potential clini-
cal impact of all discrepancies after group discussion. In 
particular, for omission discrepancies, the panel used the 
“Reducing Harm from omitted and delayed medicines in 
hospital” tool developed by the Specialist Pharmacy Service, 
United Kingdom, which is a list of drug groups evaluated 
according to the degree of impact on the clinical condition 
if delayed in treatment [20]. Finally, each discrepancy was 
classified into three categories based on the following clas-
sifications used by several studies [2, 21–23]: Risk 1 dis-
crepancies with the potential to cause mild discomfort or 
clinical deterioration; Risk 2 discrepancies with the potential 
to cause moderate discomfort or clinical deterioration; and 
Risk 3 discrepancies with the potential to result in severe 
discomfort or clinical deterioration.

2.4  Ethics Approval

This study was granted ethics approvals by The Hospital 
Science and Technology Committee at Friendship Hospi-
tal (Vietnam) and the Human Research Ethics Committee 
(HREC) at the University of Newcastle (Australia).
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2.5  Data Analysis

The collected data were analyzed using the Statistical Pack-
age for Social Sciences (SPSS), version 20.0 (IBM statistics, 
Armonk, NY, USA). Percent and frequency were used to 
describe medication discrepancy.

Multivariate logistics regression was used to identify risk 
factors associated with unintentional medication discrepan-
cies in our study population. The Backward Stepwise (Wald) 
method was employed to identify appropriate multivariate 
logistic regression, with p values at 0.10 as the threshold for 
entering or removing variables. Based on previous research 
and our experience, we selected the independent variables 
that could have a significant impact on the likelihood of 
unintentional medication discrepancies. The independ-
ent variables then were examined to include in the logistic 
regression model by the univariate analysis. The regression 
analysis results were expressed as odds ratios with 95% con-
fidence intervals. The influence of factors was considered to 
be statistically significant with p < 0.05.

3  Results

3.1  Demographics and Baseline Characteristics 
of the Participants

During the study period, a total of 395 patients were admit-
ted to the study units. Of these, 203 patients were excluded 
from the study—14 were admitted for <48 hours, 127 were 
not taking any chronic medications or had no chronic dis-
ease, 30 refused to participate, and 32 were unable to give 
consent. There was a total of 192 eligible patients included 
in the study (Fig. 1).

The demographics and baseline characteristics of the 
192 patients included in the study are shown in Table 1. 
The average age of the study participants was 75.6 (± 7.0) 
years and 77.1% were males. Polypharmacy (at least 5 
medications) before admission was seen in almost half of 
the patients (44.8%). The most common chronic diseases 
in the study participants were hypertension (86.5%), hyper-
lipidemia (61.5%), type 2 diabetes mellitus (45.3%), chronic 
coronary syndrome (37.0%), and osteoarthritis (25.5%). The 
average number of co-morbidities was 5.1 ± 1.8.

3.2  Frequency and Type of Medication Discrepancy

Among the 192 patients recruited, there were 328 chronic 
medication discrepancies identified between the BPMH list 
and the 24-h medication prescription (intentional and unin-
tentional), with a mean ± SD of 1.7 ± 1.4 discrepancies per 
patient. All of the identified discrepancies had no documented 
reason in either the paper-based medical records or electronic 

medical records of the patients. After discussion with the phy-
sicians in charge, 87 discrepancies were classified as uninten-
tional in 32.3% of patients (n = 62). The frequency of medica-
tion discrepancies among the study population is presented 
in Table 2. Among the types of unintentional medication dis-
crepancies, medication omission accounted for the highest 
proportion (75.9%), followed by medication change (21.8%). 
After the first 48 hours of admission, the number of uninten-
tional medication discrepancies remained high (90.8%) and 
persisted until the time of discharge (77.0%).

Cardiovascular agents were the most common drug 
therapies involved in medication discrepancies among the 
study participants. This included lipid-modifying drugs (39 
cases, 44.8%), antihypertension drugs (18 cases, 20.7%), and 
antithrombotic drugs (11 cases, 12.7%) (Table 3).

3.3  Risk Factors Associated with Unintentional 
Medication Discrepancies

The study used multivariate logistics regression with the 
Backward Stepwise (Wald) method to eliminate variables 
and selected suitable multivariate models to identify factors 
associated with the likelihood of unintentional medication dis-
crepancies. Accordingly, the frequency of unintentional medi-
cation discrepancies was significantly higher among patients 
admitted to the orthopedics, respiratory, and gastroenterology 
units in comparison to those admitted to the endocrine and 
metabolism unit (odds ratio 10.03, 5.44 and 6.98, respectively; 
p < 0.05). In addition, the risk of medication discrepancy sig-
nificantly increased among patients using at least five chronic 
medications (polypharmacy) before admission compared with 
patients who were taking only one or two chronic medications 
at preadmission (odds ratio 4.65, p < 0.05) (Table 4).

3.4  Clinical Importance of Unintentional 
Medication Discrepancies

Most of the unintentional medication discrepancies (n = 69, 
79.3%) were classified into the risk 1 group (i.e., associated 
with mild potential harm or deterioration in patients). There 
were three discrepancies belonging to the risk 3 group, 
including the omission of dabigatran in a patient with atrial 
fibrillation and the omission of levodopa + benserazide in a 
patient with Parkinsonism (Table 5).

4  Discussion

To the best of our knowledge, this is the first study to exam-
ine the frequency of medication discrepancies among hospi-
tal inpatients in Vietnam. The study was focused on elderly 
patients, as they are a particularly vulnerable population to 
medication discrepancies and other drug-related problems 
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(e.g., inappropriate indication, dose, or adverse effects). 
While the discrepancies can come from all kinds of patients’ 
preadmission medications, including for both chronic and 
non-chronic medical conditions, we focused only on chronic 
medications because of their importance in managing long-
term conditions of the elderly. The results showed an average 
of 1.7 (SD 1.4) medication discrepancies per patient at the 
time of admission and 32.3% of the study participants had 
at least one unintentional medication discrepancy regarding 
their chronic medications.

To interpret the results meaningfully, we compared our 
findings with similar studies conducted in other countries, 
which also focused on identifying unintentional medication 
discrepancies in elderly patients during admission from 
2010 onwards. As shown in Table 6, the prevalence of unin-
tentional medication discrepancies varied widely between 
the published studies from other countries. The studies 
that showed a much higher rate include those conducted by 
Belda-Rustarazo et al. in 2015 (64.5%) [24], Vargas et al. 

in 2016 (49.5%) [15], and Magalhães et al. in 2014 (48.0%) 
[25]. Similar and lower prevalence rates were reported in 
the study by Cornu et al. in 2012 (40.9%) [16], Quélennec 
et al. in 2013 (33.2%) [21], and Climente-Martí et al. in 
2010 (9.1%) [22]. Reasons for the marked variation in results 
include differences in the study population, the definition of 
unintentional medication discrepancy used, and the protocol 
applied to conduct medication reconciliation. For example, 
the studies by Belda-Rustarazo et al. [24], Vargas et al. [15], 
and Magalhães et al. [25] selected patients with at least three 
or five preadmission medications, whereas our study only 
required at least one preadmission medication. This may 
explain why the frequency of unintentional medication dis-
crepancy is lower in our current study when compared with 
some other published studies. Furthermore, we only classi-
fied medication discrepancies as being ‘unintentional’ after 
clarification and approval from the managing physicians, 
which could have reduced the proportion of unintentional 
medication discrepancies identified. Despite this, our study 

395 
admitted 

patients

203 patients excluded 

192 patients included 

Unit 02, n=35 

Unit 03, n=80 

Unit 04, n=52 

Unit 05, n=50 

Unit 06, n=66 

Unit 07, n=78 

Unit 01, n=34 

No chronic disease, n=56 

Unable to give consent, n=32 

Refuse to participate, n=30 

Unit 01, n=24 

Unit 02, n=20 

Unit 03, n=43 

Unit 04, n=22 

Unit 05, n=26 

Unit 06, n=20 

Unit 07, n=37 

No chronic medicine, n=71 

Hospital stay <48 hours, n=14 

Fig. 1  Flowchart of the patient recruitment process
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still indicates a relatively high frequency of unintentional 
medication discrepancies, and the current practice of obtain-
ing the medication history of patients and reconciliating this 
with the medications prescribed at hospital admission is not 
adequate in Vietnam.

This study also demonstrates that the number of unin-
tentional medication discrepancies remained very high at 
48 h after admission (90.8%) and even persisted until the 
patient was discharged (77.0%). Discrepancies in medication 
records can occur during transition between various health-
care facilities. If they are not identified and effectively com-
municated to the patient or the patient’s general practitioner 
(GP) following hospital discharge, the unresolved medica-
tion discrepancies may continue indefinitely and can lead 

to adverse consequences for the patient (e.g., omission of a 
vital medication).

The most frequent type of unintentional medication dis-
crepancy was medication omission (75.9%), followed by 
medication change (21.8%). This result is in line with pre-
vious studies that have reported medication omission as the 
most common type of discrepancy [15, 22, 24, 26]. Potential 
reasons for the unintentional omission of medications when 
patients are admitted to hospital or leave hospital include 
incomplete information regarding patients’ preadmission 
medication lists, issues surrounding amnesia of patients 
during interviews, and the complexity of patients’ medica-
tion regimens. These findings suggest the need for strate-
gies to identify and improve barriers in the transition of care 

Table 1  Demographics and 
baseline characteristics of the 
study participants

Characteristics No. of 
participants 
(%)
(n = 192)

Gender
 Male 148 (77.1)
 Female 44 (22.9)

Age (years), mean ± SD 75.6 ± 7.0
Age group:
 60–65 13 (6.8)
 66–85 165 (85.9)
 > 85 14 (7.3)

Activities of daily living (ADL)
 Independent 88 (45.8)
 Dependent (≥ 1 ADL) 104 (54.2)

Charlson Co-morbidity Index (CCI)
 0 43 (22.4)
 1–2 115 (59.9)
 ≥ 3 34 (17.7)

Number of comorbidities per patient, mean ± SD 5.1 ± 1.8
Top 5 common diseases
 Hypertension 166 (86.5)
 Hyperlipidemia 118 (61.5)
 Type 2 diabetes mellitus 87 (45.3)
 Chronic coronary syndrome 71 (37.0)
 Osteoarthritis 49 (25.5)

Number of preadmission medications per patient
 Mean ± SD 4.5 ± 2.2
 1–2 38 (19.8)
 3–4 68 (35.4)
 ≥ 5 86 (44.8)

Number of preadmission chronic medications per patient
 Mean ± SD 3.1 ± 1.5
 1–2 75 (39.1)
 3–4 81 (42.2)
 ≥ 5 36 (18.8)



147Unintentional Medication Discrepancies at Admission of Elderly Inpatients in Vietnam

pathways to ensure continuity and integration of care for 
the patient.

In term of medication class, unintentional medication 
discrepancy was identified mostly for cardiovascular drugs 
(e.g., lipid-modifying agents, antihypertensive agents, and 

antithrombotic agents), followed by blood glucose-lowering 
drugs. Other medication reconciliation studies had also iden-
tified cardiovascular drugs as being one of the most fre-
quent drug classes associated with medication discrepancies 
[15, 24, 25]. Other frequently reported medication classes 
include drugs affecting the blood and hematopoietic system 
[22, 24], the nervous system [15, 24], and the gastrointesti-
nal system [15, 22]. This may suggest that some medication 
classes require special attention when implementing medica-
tion reconciliation procedures.

Assessment of the potential clinical impact of the unin-
tentional discrepancies detected in the current study showed 
that 20.7% of unintentional medication discrepancies were 
judged to be from risk 2 and risk 3 groups, indicating that 
they had the potential to cause moderate discomfort or clini-
cal deterioration (17.2%) or severe discomfort or clinical 
deterioration (3.5%). In comparison, several previous stud-
ies showed a wide variation of proportions of unintentional 
medication discrepancies (from 1.5 to 65.0%) at hospital 
admission that were able to cause moderate to severe dis-
comfort or clinical deterioration [2, 21–23, 27, 28]. The lack 
of an appropriate explicit assessment tool can be the main 
reason leading to these differences. Nevertheless, our find-
ings highlighted the necessity to detect and resolve these 
discrepancies in a timely manner.

Associations between the number of unintentional medi-
cation discrepancies and the type of internal medicine unit 
as well as the number of medications at admission were 
found in the present study. The unintentional medication 
discrepancies were 10.03, 5.44 and 6.98 times more likely to 
occur among patients admitted to the orthopedics, respira-
tory, and gastroenterology units, respectively, in comparison 
to patients admitted to the endocrine and metabolism unit. 
Similar variations in the prevalence of unintentional medica-
tion discrepancy among hospital wards were also reported 

Table 2  Medication discrepancies (MDs) at 24 h after admission in 
all 192 study participants

MD medication discrepancy, UMD unintentional medication discrep-
ancy

Characteristics of MDs No. (%)

Number of MDs 328
 Intentional MDs 241 (73.5)
 Unintentional MDs 87 (26.5)

Number of MDs per patient (mean ± SD) 1.7 ± 1.4
 0 40 (20.8)
 1 55 (28.6)
 2 48 (25.0)
 3 29 (15.1)
 ≥ 4 20 (10.4)

Number of patients with no UMDs 130 (67.7)
Number of patients with at least 1 UMD 62 (32.3)

(95% CI: 25.7–
38.9)

 1 UMD 42 (21.9)
 2 UMDs 15 (7.8)
 3 UMDs 5 (2.6)

Number of different types of UMDs (n = 87)
 Medication omission 66 (75.9)
 Medication change 19 (21.8)
 Incorrect dose 2 (2.3)

Numbers of UMDs unresolved (n = 87)
 At 48 h 79 (90.8)
 At discharge 67 (77.0)

Table 3  Unintentional medication discrepancies (UMD) according to 
drug class

ATC  Anatomical Therapeutic Chemical classification system

Drug class ATC code Number Percentage

Lipid-modifying agents C10A 39 44.8
Antihypertensive agents C02 18 20.7
Antithrombotic agents B01A 11 12.7
Blood glucose-lowering drugs A10B 9 10.3
β-blocking agents C07A 5 5.7
Dopaminergic agents N04B 2 2.3
Calcium A12A 1 1.1
Thyroid preparations H03A 1 1.1
Antinematodal agents PP02C 1 1.1
Total 87 100.0

Table 4  Risk factors associated with unintentional medication dis-
crepancies

Factors No. (%) Odds ratio (95% CI) p Value

Treatment units
 Unit 01 (n = 24) 4 (16.7) 1 (control)
 Unit 02 (n = 20) 11 (55.0) 10.03 (2.32–43.37) 0.002
 Unit 03 (n = 43) 13 (30.2) 3.00 (0.81–11.05) 0.100
 Unit 04 (n = 22) 9 (40.9) 5.44 (1.30–22.83) 0.021
 Unit 05 (n = 26) 13 (50.0) 6.98 (1.73–28.12) 0.006
 Unit 06 (n = 20) 7 (35.0) 3.79 (0.87–16.44) 0.075
 Unit 07 (n = 37) 5 (13.5) 1.04 (0.24–4.55) 0.956

Number of chronic medicines using before admission
 1–2 (n = 75) 18 (24.0) 1 (control)
 3–4 (n = 81) 26 (32.1) 1.78 (0.83–3.81) 0.137
 ≥ 5 (n = 36) 18 (50.0) 4.65 (1.82–11.87) 0.001
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by other studies [22, 29]. For example, Tamiru et al. [22, 
29] found that the frequency of medication discrepancy was 
significantly reduced among patients admitted to the surgery 
ward compared with patients admitted to the medical ward 
(adjusted odds ratio 0.27 [0.10–0.74]). These variations 
may be due to not having a standard operating procedure for 
medication reconciliation in the different units of the study 
hospital. The different characteristics of patients admitted 
to these units and the different specialties of the physicians 
in these units may also be contributing factors. In resource-
limited settings such as Vietnamese hospitals, this informa-
tion could help the hospital administrators to strategically 
assign resources.

Furthermore, the likelihood of medication discrepancy 
was also significantly increased among patients taking a 
least five chronic medications prior to hospital admission 
compared with patients who had one or two preadmission 
chronic medications. This finding was consistent with other 
studies regarding the risk factors of unintentional medication 
discrepancies [15, 29]. For example, Vargas et al. reported 
that the risk of unintentional medication discrepancies 
increased by 20% for each additional drug [15]. In addition, 
this study also found that patients with unintentional medica-
tion discrepancies took significantly more medications than 
those without unintentional medication discrepancies (9.2 vs 
7.6; p < 0.01). Similarly, Cornu et al. showed that for every 
additional drug in the medication history, the likelihood of 
experiencing one or more drug discrepancies increased by 
47% (adjusted OR 1.47; 95% CI 1.24–1.74; p < 0.001) [16]. 
These findings suggest that medication reconciliation by 
clinical pharmacists can be prioritized to elderly inpatients 
with polypharmacy at hospital admission if resources are 
limited. It should be noted that, in contrast to several pre-
vious studies [15, 22, 24], multivariate logistic regression 
analysis did not show any associations between number of 
unintentional medication discrepancies and age, gender, or 
number of comorbidities in our present study. The absence 
of these associations may be due to the small sample size of 
our study, the different patient population, or the different 
study setting. In addition, the lack of association between the 
number of comorbidities and the number of unintentional 
medication discrepancies (while the number of medications 
was a risk factor in the study) might be explained by the 

commonly observed phenomenon of under-treatment for 
elderly patients in Vietnamese hospitals.

There are a few limitations that should be considered 
when interpreting the findings of the present study. First, 
the study period was over 14 non-consecutive weeks during 
6 months, which may potentially affect the discrepancy rate 
due to variation in types of patients being admitted during 
the study period. Nevertheless, the study only identified dis-
crepancies related to medications in patients with chronic 
diseases, where their admissions were much less affected 
by season. In addition, the study took place within the same 
year with no change in the hospital formulary nor any SOP 
affecting our study. Therefore, we considered the effect of 
prolonged sampling time in the study to be minimal. Sec-
ond, the results may not represent the current practice of 
the whole country, as the study was only conducted at a 
single hospital in Vietnam. However, as mentioned above, 
the concept of ‘medication reconciliation’ is still very new 
in Vietnam and has not been mentioned in any official docu-
ments or professional practice standards. Hence, there is a 
lack of SOPs in Vietnamese hospitals for this practice. In 
addition, the study hospital is one of the biggest geriatric 
hospitals in Vietnam with a large number of elderly patients 
admitted each year. Therefore, the current results are likely 
to be applicable to other Vietnamese hospitals. The third 
limitation is that the review of the medications prescribed 
was limited to chronic medical conditions, which may have 
led to an underestimation of the frequency of unintentional 
medication discrepancies. We only focused on this group of 
medications due to their importance in managing the condi-
tions of the elderly population. Lastly, the potential clinical 
impact of some of the unintentional medication discrepan-
cies identified was assessed by an expert panel due to the 
lack of an appropriate assessment instrument.

5  Conclusion

This study highlights that the frequency of medication dis-
crepancies among elderly patients admitted to hospital in 
Vietnam is similar to the study results reported in other juris-
dictions. The most frequent type of unintentional medica-
tion discrepancy was medication omission, which commonly 
occurred for drugs of the cardiovascular system. Another 

Table 5  Potential clinical 
impact of unintentional 
medication discrepancies 
(UMDs)

Type of UMD Risk 1 Risk 2 Risk 3 Total

n % n % n % n %

Medication omission 52 59.8 11 12.6 3 3.5 66 75.9
Medication change 16 18.4 3 3.5 0 0.0 19 21.8
Incorrect dose 1 1.1 1 1.1 0 0.0 2 2.3
Total 69 79.3 15 17.2 3 3.5 87 100.0



149Unintentional Medication Discrepancies at Admission of Elderly Inpatients in Vietnam

Ta
bl

e 
6 

 S
um

m
ar

y 
of

 si
m

ila
r s

tu
di

es
 re

la
te

d 
to

 u
ni

nt
en

tio
na

l m
ed

ic
at

io
n 

di
sc

re
pa

nc
ie

s (
U

M
D

s)
 in

 e
ld

er
ly

 in
pa

tie
nt

s o
n 

ho
sp

ita
l a

dm
is

si
on

A
ut

ho
rs

 a
nd

 c
ou

nt
ry

Ye
ar

St
ud

y 
po

pu
la

tio
n

Ju
sti

fic
at

io
n 

of
 U

M
D

s
N

um
-

be
r o

f 
U

M
D

s

Pr
ev

al
en

ce
 

of
 U

M
D

s 
(%

)

C
om

m
on

 ty
pe

s o
f U

M
D

 (%
)

R
is

k 
fa

ct
or

s

D
on

g 
et

 a
l. 

(p
re

se
nt

 st
ud

y)
, 

V
ie

tn
am

20
18

19
2 

pa
tie

nt
s a

ge
d 

>
 6

0 
ye

ar
s 

us
in

g 
at

 le
as

t 1
 c

hr
on

ic
 

pr
ea

dm
is

si
on

 m
ed

ic
at

io
n

Id
en

tifi
ed

 b
y 

re
se

ar
ch

er
 a

nd
 

co
nfi

rm
ed

 b
y 

ph
ys

ic
ia

n
87

32
.2

M
ed

ic
at

io
n 

om
is

si
on

s 
(7

5.
9%

)
Tr

ea
tm

en
t u

ni
ts

; u
si

ng
 a

t l
ea

st 
5 

ch
ro

ni
c 

pr
ea

dm
is

si
on

 m
ed

ic
a-

tio
ns

Va
rg

as
 e

t a
l. 

Sp
ai

n 
[1

5]
20

16
20

6 
pa

tie
nt

s a
ge

d 
>

 6
5 

ye
ar

s 
an

d 
us

in
g 

at
 le

as
t 5

 p
re

ad
-

m
is

si
on

 m
ed

ic
at

io
ns

Id
en

tifi
ed

 b
y 

cl
in

ic
al

 p
ha

r-
m

ac
ist

 a
nd

 c
on

fir
m

ed
 b

y 
ph

ys
ic

ia
n

35
9

49
.5

M
ed

ic
at

io
n 

om
is

si
on

s 
(6

5.
1%

)
Ph

ys
ic

ia
n 

ex
pe

rie
nc

e;
 n

um
be

r 
of

 p
re

ad
m

is
si

on
 p

re
sc

rib
ed

 
m

ed
ic

at
io

ns
; p

re
vi

ou
s s

ur
ge

r-
ie

s
B

el
da

-R
us

ta
ra

zo
 e

t a
l. 

Sp
ai

n 
[2

4]
20

15
81

4 
pa

tie
nt

s a
ge

d 
>

 6
5 

ye
ar

s 
an

d 
us

in
g 

at
 le

as
t 5

 p
re

ad
-

m
is

si
on

 m
ed

ic
at

io
ns

Id
en

tifi
ed

 b
y 

ph
ar

m
ac

ist
 a

nd
 

co
nfi

rm
ed

 b
y 

ph
ys

ic
ia

n
11

75
64

.5
M

ed
ic

at
io

n 
om

is
si

on
s 

(7
3.

6%
)

N
um

be
r o

f p
re

ad
m

is
si

on
 p

re
-

sc
rib

ed
 m

ed
ic

at
io

ns
; n

um
be

r 
of

 c
om

or
bi

di
tie

s
M

ag
al

hã
es

 e
t a

l. 
B

ra
zi

l [
25

]
20

14
58

 p
at

ie
nt

s (
m

ea
n 

ag
e 

65
 y

ea
rs

) u
si

ng
 a

t l
ea

st 
3 

pr
ea

dm
is

si
on

 m
ed

ic
at

io
ns

Id
en

tifi
ed

 b
y 

re
se

ar
ch

er
 a

nd
 

co
nfi

rm
ed

 b
y 

ph
ys

ic
ia

n
32

48
.0

D
iff

er
en

t m
ed

ic
at

io
n 

do
se

N
ot

 re
po

rte
d

Q
ue

le
nn

ec
 e

t a
l. 

Fr
an

ce
 [2

1]
20

13
25

6 
el

de
rly

 p
at

ie
nt

s
Id

en
tifi

ed
 b

y 
re

se
ar

ch
er

 a
nd

 
co

nfi
rm

ed
 b

y 
ph

ys
ic

ia
n

17
3

33
.2

M
ed

ic
at

io
n 

om
is

si
on

s 
(8

7.
9%

)
N

ot
 re

po
rte

d

C
or

nu
 e

t a
l. 

B
el

gi
um

 [1
6]

20
12

19
9 

pa
tie

nt
s a

ge
d 

>
 6

5 
ye

ar
s 

an
d 

us
in

g 
at

 le
as

t 1
 p

re
ad

-
m

is
si

on
 m

ed
ic

at
io

n

Id
en

tifi
ed

 b
y 

ph
ar

m
ac

ist
 a

nd
 

co
nfi

rm
ed

 b
y 

ph
ys

ic
ia

n
68

1
40

.9
M

ed
ic

at
io

n 
om

is
si

on
s

N
ot

 re
po

rte
d

C
lim

en
te

-M
ar

tí 
et

 a
l. 

Sp
ai

n 
[2

2]
20

10
12

0 
pa

tie
nt

s (
m

ea
n 

ag
e 

76
 y

ea
rs

) u
si

ng
 a

t l
ea

st 
1 

ch
ro

ni
c 

pr
ea

dm
is

si
on

 
m

ed
ic

at
io

n

Id
en

tifi
ed

 b
y 

ph
ar

m
ac

ist
 a

nd
 

co
nfi

rm
ed

 b
y 

ph
ys

ic
ia

n
14

9.
1

M
ed

ic
at

io
n 

om
is

si
on

s 
(9

2.
7%

)
A

ge



150 P. T. X. Dong et al.

important observation from our study was that unintentional 
medication discrepancies persisted throughout the patients’ 
hospital stays until discharge. Overall, our results support 
the importance of implementing SOPs to obtain a com-
plete preadmission medication history of patients as well as 
implementing a medication reconciliation program in Viet-
nam to facilitate better healthcare management for patients. 
Besides filling the information gap of unintentional medica-
tion discrepancies among Vietnamese patients with chronic 
disease at hospital admission, our results may provide some 
reference values for countries in a similar position to Viet-
nam for healthcare planning or conducting similar studies.
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