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Abstract

Background – When patients are admitted to, and discharged from hospital there is a high chance 

of discrepancies and errors occurring during the transfer of patients’ medication information. This 

often causes drug related problems. Correct and fast communication of patients’ medication infor-

mation between community pharmacy and hospital is necessary.

Objective – To investigate the number, type, and origin of discrepancies within discharge documents 

and between discharge documents and information in the pharmacy computer system, concerning 

the medication of patients living independently when they are discharged from hospital. Second, 

to test which variables have an impact on the number of discrepancies found and to study the time 

spent on the medication reconciliation process.

Setting – One quality-certified community pharmacy in the Netherlands.

Methods – Pharmacists reviewed discharge documents of patients discharged over one year. This in-

formation was compared to information available in the pharmacy computer system. Discrepancies 

were discussed with medical specialists and/or general practitioners. Type and origin of discrepancies 

were classified. Differences in variables between hospitals were tested using Independent-Samples 

Mann-Whitney U Test and Pearson Chi Square test. Poisson Regression Analysis was performed to 

test the impact of variables on the number of discrepancies found.

Main outcome measure  –  Number, type and origin of discrepancies for all independently living 

patients discharged from the hospital.

Results  –  During the study period, 100 discharges took place and were analyzed. No differences 

were found between the two main hospitals, a university hospital and a teaching hospital. In total, 

223 discrepancies were documented. Sixty-nine discharges (69.0%) required consultation with a 

patients’ medical specialist. A majority of the discrepancies (73.1%) have their origin in hospital in-

formation. The number of discrepancies found increased with the number of medicines prescribed 

at discharge. The community pharmacist spent, on average, 45 min on the medication review after 

discharge. This included 11 min for counseling the patient.

Conclusion  –  Many discrepancies were found between different information sources at patient 

discharge from hospital. A majority of the discrepancies had their origin in hospital information. 

The number of medicines after discharge was related to the number of discrepancies found. The 

medication reconciliation process took an average of 45 min per patient.
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Introduction

Transfer of patients’ medication information from the community pharmacy to the hospital1-3 and 

vice versa4-6 is a source of discrepancies and errors. These discrepancies may cause serious drug 

related problems after discharge from the hospital and could lead to hospital (re)admissions7-9.

Drug related problems (DRPs), problems related to the use of a medicine, include medication er-

rors, adverse drug reactions and adverse drug events. DRPs need the attention of the dispensing 

pharmacist to avoid harm to patients10. Information about treatment in the hospital and changes 

made to medication should be documented in discharge letters to inform healthcare providers in 

primary care. However, discharge letters are only sent to patients’ general practitioners (GP) and not 

to the community pharmacy. Karapinar et al.11 showed that GPs should be informed on the day of 

discharge so, they can arrange care activities after discharge. But the complete discharge informa-

tion usually arrives late, when the patients are already at home. When patients are discharged from 

the hospital and visit their pharmacy with a discharge prescription, pharmacists are usually unaware 

of the changes made to the medication. Patients are not always capable of informing pharmacists 

about changes in treatment themselves. However, this information is necessary to provide proper 

pharmaceutical care to patients.

In the Netherlands, most patients visit only one community pharmacy, where they receive their 

medicines and pharmaceutical care12. All pharmacies have an electronic data system to store patient 

drug data and perform medication surveillance whenever a new medicine is to be dispensed13. In 

our research setting the pharmacy computer system is linked to the GP computer system. The phar-

macists have access to information concerning the indication of the medicine and clinical values 

(such as renal clearance, and electrolytes). Patients usually have a discharge letter with them when 

they visit the pharmacy, along with their discharge prescription(s) and medicine card. In most cases 

the discharge letter is handed to the patient (and not sent digitally to the GP). Discharge letters 

contain information about the reason for hospital admission and the reason why a new medication 

is started, a medication is discontinued, or a dose is changed. The letters also contain descriptions 

of contra-indications and side effects, which occurred in the hospital. Discharge prescriptions are 

the prescriptions patients receive upon discharge from the hospital. A medicine card is provided 

by the hospital, meant for the patient, and shows an overview of all medications and how the 

patient should take the medicines. The discharge letter, together with discharge prescriptions and 

the medicine card make up the discharge documents available to primary care physicians and 

dispensing pharmacists. Until 2011 discharge prescriptions were handled the same way as regular 

prescriptions.

In January 1, 2011 a guideline from government, ‘Transfer of Medication Data’ was introduced in 

the Netherlands14. The guideline states that every time a new prescription is dispensed, there must 

be an up-to-date medication overview in the dispensing pharmacy. Secondly (but not relevant for 

this study), at an emergency admission or after transfer to another healthcare provider, there must 

be an up-to-date medication overview as soon as possible, or at least within 24 h. We believe the 
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community pharmacist is an important link in this process and that admission to and discharge 

from hospital is a crucial time to perform a medication review. We wanted to know if it is indeed 

feasible to have a comprehensive overview of the actual medication of a patient at discharge, using 

only discharge documents and the pharmacy medication history.

Aim of the study

To investigate the number, type, and origin of medication discrepancies within discharge documents 

and between discharge documents and the pharmacy computer system when independently living 

patients are discharged from hospital. Secondly, to test which variables have an impact on the num-

ber of discrepancies found and to estimate the time spent for the medication reconciliation process.

Methods

This retrospective single site study is performed in a quality-certified community pharmacy in the 

Netherlands with a rather unique specific emphasis on discharge medication management, allow-

ing the review of all the relevant data for analyses. During a 1-year period (January – December 

2010) all independently living patients discharged from a hospital were asked if the pharmacist 

could review their discharge letter. All patients gave consent. There were no additional inclusion 

and exclusion criteria.

Intervention

After consent from the patient and GP, pharmacists performed a medication reconciliation and 

reviewed the patient’s discharge letter, discharge prescription(s), and medicine card. After review 

of the discharge documents this information was compared with information in the pharmacy 

computer system. All discrepancies, within the discharge documents and the between discharge 

documents and the information in the pharmacy computer system, irrespective of the sever-

ity, type or origin, were discussed primarily with prescribing medical specialists in the hospital. 

When discrepancies were resolved the discharge medication was discussed with the patient and 

documented. GPs agreed with the medication therapy management activities of the community 

pharmacists and were informed afterwards.

Data collection

Medical data were collected anonymously using unique patient IDs. For each discharge the follow-

ing data were collected: gender, date of birth, date of admission, date of discharge, hospital, number 

medicines before admission, and number of medicines after discharge. Patient age at admission (in 

years) and length of hospital stay (days) were calculated based on the collected data.

A classification system was used in order to categorize the discrepancies found. The first five catego-

ries (additional drug therapy, unnecessary drug therapy, wrong drug, dosage too low, and dosage 
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too high) were derived from the literature15. Category one (starting a medicine) represents the start-

ing of a medicine, which was accidentally stopped in the hospital (1A); starting a medicine required 

based on pharmacotherapy and/or guidelines (1B); and starting a medicine because a discharge 

prescription for this specific medicine was missing (1C). Category two (stopping a medicine) has the 

sub-categories stopping a medicine because it was accidentally continued after hospital discharge 

but should be stopped (2E); because it was already stopped before admission but accidentally con-

tinued during hospital admission (2F); and stopping a medicine because this was required based on 

pharmacotherapy and/or guidelines (2G). Third category (switching to another medicine) consists 

of switching between brand and generic medicines (3I); switching to another medicine in the same 

drug group (3J); switching due to a drug – drug interaction (3K); and switching due to a side effect 

(3L). Category four (increase dosage because dosage is too low) has the sub-categories increasing 

dosage due to dosage too low at admission (4N); or at discharge (4O); and different dosages in 

discharge letter and discharge prescription (4P). Fifth category (decrease dosage because dosage 

is too high) represents decrease dosage due to dosage too high at admission (5R); or at discharge 

(5S); and different dosages in discharge letter and discharge prescription (5T). A sixth category (use 

unknown in hospital) was added. This category represents discrepancies because the use of one or 

more medicines was not known in the hospital. The medicine use was not known at admission (6V); 

not mentioned at discharge (6W); or not mentioned on the medicine card (6X). If none of the above 

mentioned sub-categories were applicable discrepancies were classified as ‘other’. The patient file 

before admission was taken as a reference point on actions to be taken. All discrepancies were clas-

sified and documented in a Microsoft Excel work sheet. Secondly, the origin of each discrepancy 

was classified in one of four categories (deviation from treatment guidelines, discrepancy according 

to GP information, discrepancy according to hospital information, and extra check/verification). 

Finally, the total time spent per patient was recorded.

Analysis

Patient data were analyzed using descriptive statistics from Microsoft Excel 2010 and SPSS 18.0.3. 

Differences in variables (gender, age at admission, number of medicines before admission and after 

discharge, length of admission, and number of discrepancies) between hospitals were tested us-

ing Independent-Samples Mann-Whitney U Test and Pearson Chi Square test. Impact of variables 

(gender, age at admission, length of admission, and number of medicines before admission and 

after discharge) was tested using Poisson Regression Analysis with the number of discrepancies as 

the dependent variable. Results were considered statistically significant at a significance level of 

P < 0.05.
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Results

During the study period, 100 discharges were analyzed for 83 individual patients. Most discharges 

were from two main hospitals in the area: a university hospital (n=36), and a teaching hospital 

(n=59). Five patients were discharged from another smaller hospital or nursing home.

Table 1 shows general patient and discharge characteristics per hospital. A comparison was made 

between the two main hospitals. The third category could not be included in this test due to small 

numbers. No differences in the variables between the two main hospitals were found.

Medication reconciliation identified a total of 223 discrepancies, an average of 2.2 discrepancies per 

discharge (range 0–9). For 27 discharges, no discrepancies were found. Classification of discrepan-

cies and their origin are presented in Tables 2 and 3. Fifty-four discrepancies (24.2%) were due to the 

fact that the hospital did not know the medicine should be used. When we looked at their origin, 

163 (73.1%) discrepancies were due to a discrepancy in the information from the hospital. If it was 

not possible to resolve the discrepancy with only the discharge documents, pharmacists contacted 

the patients’ medical specialist. In total 69 discharges (69.0%) required consultation with a patients’ 

medical specialist. In the end 155 of 223 discrepancies (69.5%) led to a change in the medication to 

be taken after discharge. Pharmacists made changes in the pharmacy computer system in order to 

have all the information up-to-date. GPs were informed afterwards and, if necessary, made changes 

in their computer system.

Table 1. Patient (n=83) and discharge (n=100) characteristics.

Patient characteristic
University 

hospital (n=29)
Teaching 

hospital (n=49)

Smaller hospital 
or nursing home 

(n=5) P valuea

Gender, male (%) 58.6 57.1 60.0 0.898

Age at admission (years), mean ±SD 69.3 ± 11.2 66.4 ± 17.3 53.6 ± 22.7 0.804

Discharge characteristic
University 

hospital (n=36)
Teaching 

hospital (n=59)

Smaller hospital 
or nursing home 

(n=5) P valuea

Number of medicines (n), mean±SD

Admissionb 8.3 ± 5.6 8.2 ± 4.1 4.7 ± 5.0 0.670

Dischargec 9.3 ± 5.2 9.6 ± 4.3 7 ± 3.7 0.696

Length hospital stay (days), mean±SDd 8.4 ± 10.1 6.2 ± 5.6 57.5 ± 100.6 0.439

Discrepancies, mean ± SD 2.4 ± 2.0 2.2 ± 2.2 1.6 ± 1.7 0.359
a Based on university hospital vs. teaching hospital.
b Based on 93 records, 7 missing values.
c Based on 97 records, 3 missing values.
d Based on 88 records, 12 missing values.
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Table 2. Classification discrepancies (n=223) (derived from Cipolle et al.15).

Category Sub-category Description N

1. Additional drug therapy 17

A Continue after accidental stopping 10

B Based on pharmacotherapy 1

C Based on missing discharge prescription 3

D Other 3

2. Unnecessary drug therapy 38

E Stop after accidental continuation 14

F Drug already stopped before admission 3

G Based on pharmacotherapy 5

H Other 16

3. Wrong drug, switch to another drug 17

I Switch between brand and generic 0

J Switch within same drug group 2

K Switch based on drug – drug interaction 5

L Switch based on side-effect 1

M Other 9

4. Dosage too low 27

N Dosage too low at admission 4

O Dosage too low at discharge 15

P Discrepancy discharge letter / prescription 5

Q Other 3

5. Dosage too high 23

R Dosage too high at admission 4

S Dosage too high at discharge 15

T Discrepancy discharge letter / prescription 2

U Other 2

6. Use unknown in hospital 54

V Not mentioned during admission 26

W Not mentioned at discharge 23

X Not mentioned on medicine card 4

Y Other 1

Other 47

Total 223
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Figure  1 shows that the outcome variable, number of discrepancies, has a skewed distribution. 

Therefore, Poisson Regression Analysis was used. The Poisson Regression Analysis showed that the 

number of medicines after discharge signifi cantly aff ected the number of discrepancies found after 

discharge (Table 4). Each increase in medicine after discharge showed an increase of 9.8% in the 

number of interventions performed.

Table 3. Classifi cation origin discrepancy (n=223).

Category Sub-category Description N

1. Discrepancy according to guidelines 25

A Based on drug – drug interaction 11

B Based on prophylaxis / risk 6

C Dosage too low 0

D Dosage too high 5

E Other 3

2. Discrepancy according to GP information 4

3. Discrepancy according to hospital information 163

F Discrepancy in medication at admission 50

G Discrepancy in medication at discharge 43

H Discrepancy in discharge prescription 10

I Discrepancy between discharge documents 31

J Unclear whether medicine is stopped 26

K Other 3

4. Extra check/verifi cation 31

Total 223

Figure 1. Number discrepancies per discharge (n=100).
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Medication reconciliation took an average of 45 min per patient. This included a mean of 11 min for 

counseling the patient to explain the changes and the use of the new medicines. The remaining 34 

min were spent reviewing the discharge documents and information from the pharmacy computer 

system, contacting medical specialists in the hospital to discuss discrepancies, and documenting 

medication changes due to the discrepancies found.

Discussion

This study shows primarily that there are many discrepancies between the different information 

sources at discharge. Secondly it showed that there is a significant relationship between the number 

of medicines after discharge and the number of interventions performed. Cooperation between the 

pharmacist, GP, and other healthcare providers is important to resolve medication discrepancies.

To allow the pharmacist to dispense the appropriate medication to the patient, the content of the 

discharge letter is very important. A study of GPs already showed their needs regarding the content 

of discharge letters11. Information about changes in medication and the reason for the change was 

found to be important to the majority of participating GPs11. Secondly, information about stopped 

medications, including the reason, was very important11. Our results show that information from 

discharge letters is equally important for pharmacists. With only the discharge prescription, it is 

sometimes hard to understand why a medicine is changed, started, or stopped. This study proved 

that when information on the discharge prescription differs from information in the pharmacy 

computer system it does not automatically mean that a medicine has been changed. It can also be 

a discrepancy leading to an error. If a change is described in the discharge letter then pharmacists 

Table 4. Poisson regression analysis (n=83).

Parameter Estimates

Parameter B SE Sig. Exp(B)
95% Confidence Interval 

for Exp(B)

Lower Upper

(Intercept) .126 .4657 .786 1.135 .455 2.827

[Gender=male] -.187 .1506 .214 .829 .617 1.114

Length admission (days) -.016 .0125 .193 .984 .960 1.008

Age admission (years) <.001 .0066 .940 1.000 .988 1.014

Medicines before (n) -.014 .0417 .745 .987 .909 1.070

Medicines after (n) .093 .0432 .031* 1.098* 1.009 1.195

Dependent variable: Number of discrepancies.
Model: (Intercept), Gender, Length admission, Age admission, Medicines before, Medicines after
* Significant result
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and GPs know why a medicine is changed and the information in the pharmacy- and GP-computer 

systems can be up-dated. In addition to the content of the discharge letter, timely access to the 

discharge letter is important for the pharmacist. In order to dispense the appropriate medication to 

the patient after discharge from the hospital, the pharmacist should have access to the discharge 

letter at the time of dispensing the discharge medication. This means the discharge letter should 

be available for the pharmacist together with the discharge prescriptions. This could be achieved 

by sending the discharge letter, together with the discharge prescriptions, to the community phar-

macy, right after discharge of the patient. A second option could be handing the discharge letter to 

the patient together with the discharge prescriptions.

We found that 24% of interventions were classified as ‘use unknown in the hospital’. When we looked 

at the origin of the discrepancies, we found that almost 75% occurred because of a discrepancy in 

the hospital’s information. There were either discrepancies within discharge documents or informa-

tion was missing. Van der Linden et al.16 showed that 27% of drug treatments withdrawn during 

hospitalization were re-prescribed within six months after discharge. A follow-up study found that, 

in more than a third of the discontinued medications, the reason of discontinuation during hospi-

talization was not documented in patient records17. Our findings and the above mentioned studies 

show that communication between different healthcare providers about events during hospitaliza-

tions should be improved in order to prevent needless stopping and starting of medicines.

The number of discrepancies reported in the literature varies. Coleman et al.4 saw one or more dis-

crepancies in 14% of study patients, whereas Paulino et al.18 documented pharmacy interventions 

in 76% of patients discharged from hospital. One study even reported discrepancies in more than 

90% of study patients, but this was a total of discrepancies found at admission and discharge19. A 

possible reason for the large differences could be the variation in study population and differences 

in inclusion- and exclusion criteria. Also differences in health systems and international procedures 

makes it difficult to compare results from different countries. We found interventions were needed 

in almost 70% of discharges.

The literature shows that living in a dependent situation/care is an important determinant and risk 

factor for adverse drug events and medication-related hospital admissions in the Netherlands20. 

Our outcomes could be underestimated since this study focused only on Dutch patients living 

independently.

Patient involvement is very important. Without patient counseling no complete overview of a 

patient’s medication use, including their concerns and needs, can be acheived. Karapinar et al.21 

showed patient counseling results in a higher percentage of patients benefiting from the correc-

tion of discrepancies and the optimizing of pharmacotherapy. Secondly, it is important to inform 

patients about changes made to their medicine use in order for them to continue their medicine 

use at home. If this is not well communicated, medication errors could continue and medication 

adherence could decrease or patients’ lives could be in danger. When pharmacists and GPs are 

informed of medication changes in time, they can discuss this with the patient after discharge and 
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check if patients are informed about these changes. Not only should pharmacists and GPs have an 

active role in preventing discrepancies, but patients should also have an active role in managing 

their medication. In the ideal situation there should be one person responsible for an up-to-date 

patient file, why should this person not be the patient? A disadvantage could be, when patients 

are discharged from the hospital they often have a lot on their mind and wish to go home as soon 

as possible. Information about changes in medication could be forgotten soon after a patient gets 

home22. Patient involvement and their role in managing their medication should be studied in more 

detail for improving pharmaceutical care.

Limitations

This study illustrates the benefits of a Dutch community pharmacist reviewing discharge documents 

to prevent medication errors after hospital discharge. However, a limitation is that this is a single-

site study performed in a well resourced and certified pharmacy. It also only describes the results 

of discharge procedures from one university and one teaching hospital. Other, regional hospitals 

might perform differently.

The medication information between GP and pharmacy in our study was identical, because the GPs 

obtained all medicine related information always from the pharmacy database through a dedicated 

link. If the GPs are not linked with the pharmacy, additional bias and reason for discrepancies might 

be created.

Future research

Discrepancies in medication after discharge from hospital are partly caused by discrepancies that 

originate at the admission of a patient. These discrepancies could be prevented if there was a proper 

procedure for transferring patient information at the time of patients’ admission. When patients 

have a planned admission, they can go to the community pharmacy before admission to ask for an 

up-to-date medication overview, which they can take to the hospital. Many Dutch hospitals require 

this. For emergency admissions, however, the community pharmacist should be contacted as soon 

as possible in order to retrieve an up-to-date medication overview. This is also mentioned in the 

new Transfer of Medication Data guideline for the Netherlands14.

If there is an up-to-date medication overview at admission, the chance for medication errors and 

discrepancies after discharge would decrease. More research will be necessary to study the impact 

of optimal information transfer at admission.

A higher number of medicines increases the risk for discrepancies and errors. This study showed that 

the medication review after discharge took 45 min per patient. Pharmacists would not have the time 

to perform a medication review for all of their patients and therefore research is needed to identify 

the key medicines or patient characteristics that are frequently associated with discrepancies. These 

could then be used as triggers for a full medication review23.
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Conclusion

Many discrepancies between different information sources at patient discharge from the hospital 

were found. A majority of the discrepancies originated in the information from the hospital. A higher 

number of medicines leads to a higher chance of discrepancies between the different medicine 

information resources at discharge. The medication reconciliation process took an average of 45 

min per patient.
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