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Abstract
OBJECTIVES: To compare prescribing errors arising from prescribing 
drugs by computerized prescribing system and handwritten prescribing 
system and to explore the possible factors that cause prescribing errors             
between the two systems.
MATERIALS AND METHODS: : A retrospective study collected data 
from outpatient prescriptions at Bangkok Hospital Chiang Mai from January 
1- December 31, 2019 by a simple random sampling method. A total of 18,211 
drug prescriptions were included in this study which consisted of prescribing 
the drug with the computerized prescribing system and the handwritten 
prescribing system. The data obtained were analyzed by frequency distribution, 
percentage, mean and standard deviation. Factors that caused discrepancies 
in prescribing drugs during computerized prescribing and handwritten                 
prescriptions were tested by means of Chi-square test. A value of 0.05 odds 
ratio and 95% Confident interval was considered statistically significant.
RESULTS: In this study, the discrepancy from the handwritten prescribing 
system was 2.6 % higher than that of the computerized prescribing system 
(0.24%). The study was also classified by the severity of the discrepancy 
which demonstrate both systems experienced the highest severity on a scale 
of 0 (Near miss event) by 2.6 % for the handwritten prescribing system and 
0.2 % for the computerized prescribing system. In addition, the top three 
discrepancy errors from computerized prescribing were wrong time, wrong 
dose and wrong quantity at 0.07%, 0.06% and 0.05 %, respectively. As for 
the handwritten prescribing system, the discrepancy errors were wrong time, 
wrong quantity and wrong dose at 1.24%, 0.56% and 0.35%, respectively.     
CONCLUSION: There were significant differences in the proportion of 
errors in the group of the handwritten prescribing system and the computerized 
prescribing systems (OR = 0.091, p < 0.05); namely, the risk of errors by the 
computerized prescribing systems was reduced by 91% compared with the 
handwritten prescribing system. However, there were no statistically                 
significant differences in physician ‘s work experience, departments, and age 
groups

Keywords: prescribing error, computerized prescribing system, handwritten 
prescribing system.

Medication error is still a serious problem in many countries 
which lead to errors in administering medication. The errors 
are divided into working processes such as: prescribing error, 

transcribing error, dispensing error and administration error. Errors can 
occur throughout every step of drug administration.1 The characteristic 
of the errors are wrong patient, wrong drug, wrong dose, wrong type, 
wrong quantity, wrong route, wrong drug concentration, wrong dosing 
rates or giving advice on the misuse of the drug or not specifying the 
name of the drug, the strength, the concentration, the frequency of drug 
usage.2 Based on a study of medication errors, it was found that prescribing 
errors were the most common 77.8% 3, and those also were classified 
by type of error, including errors of omission where patients were not 
prescribed medicines that they should have received (23 %), wrong dose 
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(20%), wrong type (16%),  and wrong route (15%).4 These 
errors cause an adverse event to the patient themselves which 
can be severe and life-threatening and can also affect the                
patient’s family and result in increasing costs for all parties.5,6 

This study’s results were in line with the study of Songkramsri, 
S. and Laopaiboon, M.7 which found  that 88.3% of the drug 
errors were being screened and corrected by pharmacists 
prior to administration, and 11.7% of the patients had to stay 
in the hospital for an average of 2-5 days longer.	

	 Prescribing systems are the methods and processes of 
physicians prescribing medications, these can be divided into 
2 methods; computerized prescribing systems (Computerized 
Physician Order Entry; CPOE) and a handwritten prescribing 
system 8 which is a system that allows doctors to write                     
prescriptions along with entering the list of drugs that are 
prescribed into the system (as show in Figure 1).  Based on a 
study of medication errors using computerized prescribing 
system, it was found that errors from the handwritten                           
prescribing system were higher than the computerized                      
prescribing system (errors from dispensing drugs by                        
pharmacists) 0.35%, 0.29%, respectively.9 In addition, a study 
conducted by Shulman et al, 10  comparing prescribing errors 
from computer systems and those from handwritten                                
prescriptions, found  a significant reduction in error rates  for 
errors with computerized prescribing (4.8%) compared to 
handwritten prescription (6.7%).  In accordance with evidence 
of best practice for health professionals, computerized                     
prescribing systems could reduce errors such as administration 
errors caused by misreading the name of the drugs and also 
decrease the problem of being unable to read a physician’s 
handwriting, etc. Similarly, a study conducted by a medical 
university in Poland showed that before the computer system 
was used, the error rate of drug prescribing was 2.3% and 
after its adoption, it decreased to 0.7%.11  A comparative study 
in large tertiary care hospitals found that the effect of using a 
computer system in the drug prescribing process significantly 
lowered severe drug errors (p = 0.01) from 10.7 times to 4.86 
times per 1,000 patient days, counting as a 55% decrease.12   

Thus, the computerized prescribing systems are suitable for 
prescribing drugs as they can decrease the rate of prescribing 
errors and their severities.13,14  It can be concluded that using 
computers to prescribe drugs can reduce discrepancy in                 
copying and translating medication orders. 

	 At Bangkok Hospital Chiang Mai, originally in 2015, a 
prescription was written down in outpatient department (OPD) 
form recorded by physicians, followed by keying this in to a 
computer system. Next, the pharmacist received a prescription 
and screened the doctor’s order according to the A to G                 
principle, the process to conduct a review prior to dispensing; 
and finally compared this to the prescription that was keyed 
into the computer system before dispensing the drugs to the 
patient. During the period from January-December 2017, there 
were 447 prescription errors out of 21,509 or equal to 2.08%.15

	 From January 2018 until today, a hospital campaign was 
launched to encourage physicians to key in the computer 

system and route to the pharmacist when prescribing                      
medications to the patients. The pharmacist then reviews the 
order according to the A to G principle before dispensing the 
medications; A) Appropriateness of drug, dose frequency, route 
of administration, B) therapeutic duplication, C) real or                 
potential allergies, D) real or potential Interactions between 
the medication and other medication or food, E) variation for 
hospital criteria for use, F) patient’s weight and other                     
physiological information, and G) other contraindications.16  

By using this process, medication dispensing errors are               
decreased and improve medication dispensing waiting time. 
However, some physicians continue to order medication via 
handwritten OPD record and then key in his/her medication 
order. Nevertheless, there is no clear reason why some                     
physicians won’t key in medication order in CPOE directly.
	
	 For this reason, the Medical Affairs Office recognizes the 
importance of information and interests in studying the                       
incidence of medication errors arising from prescribing drugs 
via computer-based systems compared to the handwritten 
prescribing system. This will pave the way to minimize 
medication errors. As a result, patients are protected from                    
using the wrong medication as much as possible and this in 
turn will help reduce costs incurred from adverse events.

Definition

	 Prescribing error is defined as any error caused by a                 
doctor’s prescription resulting from wrong drug selection, 
wrong dose selection, prescribing the wrong amount of 
medication, selecting wrong dosage and prescribing to the 
wrong patient, etc., with direct impact on patients. The                     
handwritten prescribing system is defined as a physician’s 
prescription written in the OPD record and keyed into the 
computer system sent to the pharmaceutical department. The 
pharmacist receives a paper prescription and then checks the 
prescription against electronic prescriptions using the A to G 
principle before dispensing medicine to the patient. The                 
computerized prescribing system is defined as a physician’s 
prescription by entering the prescription into a computer                
system instead of writing on paper. The pharmacist receives 
and checks the prescription, using the A to G principle,                       
accessing only an electronic prescription and therefore not 
needing to compare the doctor’s handwritten order before 
dispensing medicine.

Material and Methods

	 This retrospective study obtained data from prescribing 
drugs in the outpatient department of Bangkok Hospital                
Chiang Mai from January 1 - December 31, 2019 by a simple 
random sampling method. We received a sample of 18,211 
prescriptions from both the computerized prescribing system 
and the handwritten prescribing system. The collected data 
were analyzed by using SPSS software and the details are as 
follows.
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1.	Demographic information of participants such as gender, 
age range groups, department and physician’s work               
experience.	

2.	Information about the type of errors that occurs, by the 
level of severity that affects the patient and prescribing drugs 
using computerized prescribing system (Computerized 
Physician Order Entry; CPOE) and handwritten prescribing 
system both analyzed by frequency distribution, percentage, 
mean and standard deviation. Moreover, analyzing the               
difference in the proportion of medication errors arising 
from computerized prescriptions and handwritten                              
prescriptions. The statistical significance level was                
determined at 0.05.

3.	Factors, including gender, age, department and Physician’s 
work experience were compared and the relationship                    
between the factors with the incidence was analyzed using 
chi square statistics and also presenting the odds ratio with 
a 95 % confidence interval.

4.	Criteria for determining the level of severity used in                  
Bangkok Hospital Chiang Mai are categorized as                 
follows: 9 
•	 Level 0 None: an error occurs but pharmacists can detect 

errors before dispensing. 
•	 Level 1 Minor: an error occurs, and reaches a patient but 

it is not dangerous to the patient. No treatment required.
•	 Level 2 Significant: an error occurs and it may be                  

dangerous to a patient. No special treatment is required.
•	 Level 3 Serious: an error occurs and it may cause serious 

harm to a patient. The patient needs additional treatment 
and may cause patient to stay in the hospital longer.

•	 Level 4 Potentially cause: an error occurs and may cause 
a patient to be permanently disabled.

•	 Level 5 Potentially Lethal: an error occurs and may cause 
a patient’s death.

(1) Prescibed Medications
Written in OPD Record by 

Physician

(2) Medications ordered by using
CPOE program by physician

Phamacists compare order
from (1) with (2)

Drug Transcribing by
Pharmacist

Correction
by physician

Not  Approved

Handwriting Prescribing System Computerized Prescribing System

Approved

Physicians order medications by
Electronic Medical Record and

Computer-Assisted Drug Prescribing

Drug Transcribing by Pharmacist

Ethical consideration

	 This study was approved by Institutional Review Board 
Bangkok Hospital Chiang Mai. (Project ID BCM-
IRB-2020-04-002)

Results

	 Demographic information collected from the outpatient 
department divided into handwritten prescribing system (6,288 
orders) and computerized prescribing system (11,923 orders). 
For the handwritten prescribing system, the majority of the 
drug prescriptions were male (55.4%) with an age group              
between 19 - 45 years (46.9%). Of all, the highest proportion 
found was in the emergency service department (25.4%) and 
when a physician’s experience was of working more than 3 
years (82.4%). As for, the computerized prescribing system, 
the majority of the drug prescriptions were female (56.5%) 
with an age group between 19 - 45 years (43.6%). The highest 
proportion was in the pediatrics unit (20.3%) and when a 
physician’s experience was of working more than 3 years 
(68.5%), see Table 1.

	 Handwritten prescriptions had a higher risk of prescribing 
errors than computerized prescriptions, 95% CI = 0.061, 0.135, 
indicating that there was significant difference in prescribing 
errors between computerized prescribing system and handwritten 
prescribing system. (OR = 0.091, P < 0.05), see Table 2.

	 A study of the prescribing errors showed that the                          
prescription of drugs using the handwritten prescribing system 
would cause the highest frequency errors in level 0, 162 times 
(2.60%), followed by level 1(0.02%) and level 2 (0.02%). 
Meanwhile, computerized prescribing system generates the 
highest frequency errors in level 0, 24 (0.20%). followed by 
level 1(0.03%) and level 3 (0.01%) respectively. (Table 3).

Figure 1: Prescribing systems 
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Gender
Female
Male

Age(years)
0-1 
2-5 
6-18 
19-45
46-60 
>60 

Department
Anti-Aging Center
Bangkok Women s Health Center 
Beauty
Dental Center
Ear Nose Throat Center
Emergency Service Department
Eye Center
GI & Liver Center
Health Promotion Center
Heart Clinic
Hemodialysis Center
Internal Medicine Unit 
Neurology Unit
Oncology Unit
Orthopedic Unit 
Pediatrics Unit 
Rehabilitation Center
Special Unit 
Surgery Unit 

Physician’s work experience
< 2 years
2-3 years
> 3 years

Characteristics

 
2,806 (44.6)
3,482 (55.4)

 
114 (1.8)
427 (6.8)
600 (9.5)

2,947 (46.9)
1,089 (17.3)
1,111 (17.7)

 
31 (0.5)

157 (2.5)
215 (3.4)
616 (9.8)

724 (11.5)
1,600 (25.4)

791 (12.6)
36 (0.6)

3 (0.0)
71 (1.1)
12 (0.2)

542 (8.6)
59 (0.9)
85 (1.4)

633 (10.1)
271 (4.3)

11 (0.2)
                86 (1.4)
              345 (5.5)

            669(10.6)
              446(7.0)
         5,179(82.4)

 
6,740 (56.5)
5,183 (43.5)

 
  733 (6.1)

1,309 (11.0) 
 940 (7.9)

5,196 (43.6)
1,943 (16.3)
1,802 (15.1)

 
204 (1.7)

1,637 (13.7)
    709 (5.9)
       0 (0.0)
    290 (2.4)
    251 (2.1)
        0 (0.0)
    642 (5.4)

    40 (0.3)
   514 (4.3)
     83 (0.7)

1,840 (15.4)
   330 (2.8)
    103 (0.9)
    920 (7.7)
2,423 (20.3)

   185 (1.6)
    653 (5.5)
1,099 (9.2)

1,810 (15.2)
1,938 (16.3)
8,175 (68.5)

Handwritten
(n = 6,288)

n (%) n (%)

Computerized 
(n = 11,923)

Table 1: Demographic and characteristics data in this study (n =18,211)

Handwritten
Computerized

Category

164 (2.60)
29 (0.24)

6,124 (97.40)
11,894 (99.76)

Prescribing error
Yes No

Table 2:  Number and percentage of prescribing errors classified by 
type of computerized prescribing system and handwritten prescribing 
system (n =18,211).

* 95% CI = 0.061 - 0.135, P < 0.05, Odds Ratio = 0.091 times
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Level 0 None
Level 1 Minor
Level 2 Significant
Level 3 Serious

Level of severity

162 (2.60)
1 (0.02)
1 (0.02)
0 (0.00)

24 (0.20)
4 (0.03)
0 (0.00)
1 (0.01)

Handwritten
(n = 6,288), n (%)

Computerized
(n  = 11,923), n (%)

Table 3: Number and percentage of prescribing errors from computerized prescribing               
system and handwritten prescribing system classified by level of severity.

	 With regards to errors from drug prescribing classified by 
type of errors, the result showed that for the handwritten                 
prescribing system the top 5 errors were: wrong time (1.24%), 
followed by wrong quantity (0.56%), wrong dose (0.35%), 
wrong drug (0.21%) and omission (0.08%), respectively. 
Regarding drug prescribing by the computerized prescribing 
system, the top 5 errors were: wrong time (0.07%) followed 
by wrong dose (0.06%), wrong quantity (0.05%), wrong patient 
(0.03%) and wrong drug (0.02%), omission (0.02%),                           
respectively (Table 4).

	 Prescribing errors were classified by patient age groups. 
For handwritten prescribing system, most of them (1.34%) 
were in the range of 19-45 years old.  As for computerized 
prescribing system, most of them (0.09%) were in the same 
age group as the handwritten prescribing system (Table 5).

	

Omission
Wrong drug
Wrong dose
Wrong patient
Wrong quantity
Wrong time 
Know allergy
Wrong form
Wrong IV solution
Wrong route
Drug information incomplete

Type or errors

  5 (0.08)
13 (0.21)
22 (0.35)
  2 (0.03)
35 (0.56)
78 (1.24)
  1 (0.02)
  2 (0.03)
  2 (0.03)
  1 (0.02)
  3 (0.05)

Handwritten
(n = 6,288)

n (%) n (%)

Computerized 
(n = 11,923)

Table 4: Number and percentage of prescribing errors from computerized                         
prescribing system and handwritten prescribing system classified by type of errors.

2 (0.02)
2 (0.02)
7 (0.06)
4 (0.03)
6 (0.05)
8 (0.07)

  1 (0.008)
0 (0.00)
0 (0.00)
0 (0.00)
0 (0.00)

0 - 1
2 - 5
6 -18
19 - 45
46 - 60
> 60

Age (years)

  1 (0.02)	
10 (0.16)	
20 (0.32)	
84 (1.34)	
25 (0.40)	
25 (0.40)	

Handwritten
(n = 6,288)

n (%) n (%)

Computerized 
(n = 11,923)

Table 5: umber and percentage of prescribing errors from computerized                           
rescribing system and handwritten prescribing system classified by age groups. 

 2 (0.02)
 2 (0.02)
 5 (0.04)
11 (0.09)
 7 (0.06)
 4 (0.03)
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Anti-Aging Center
Bangkok Women’s Health Center 
Beauty
Dental Center
Ear Nose Throat Center
Emergency Service Department
Eye Center
GI & Liver Center
Health Promotion Center
Heart Clinic
Hemodialysis Center
Internal Medicine Unit 
Neurology Unit
Oncology Unit
Orthopedic Unit 
Pediatrics Unit 
Rehabilitation Center
Special Unit 
Surgery Unit 
Total 

Department

31
157
215
616
724

1,600
791
36
3

71
12

542
59
85

633
271
11
86

345
6,288

  1 (3.22)
  3 (1.91)
  4 (1.86)
  7 (1.14)
35 (4.83)
42 (2.63)
13 (1.64)
  1 (2.78)

0a

  1 (1.41)
    2 (16.67)

24 (4.43)
  3 (5.08)
  2 (2.53)
16 (2.53)
  7 (2.58)

0a

0a

  3 (0.87)

204
1,637
709

0
290
251

0
642
40
514
83

1,840
330
103
920

2,423
185
653

1,099
11,923

1 (0.49)
1 (0.06)

0a

NAb

2 (0.69)
1 (0.40)

NAb

3 (0.47)
1 (2.50)
3 (0.58)

0a

6 (0.33)
0a

0a

2 (0.22)
7 (0.29)

0a

1 (0.15)
1 (0.09)

Handwritten
n (%)N N n (%)

Computerized 

Table 6: Number and percentage of prescribing errors from computerized prescribing system and 
handwritten prescribing system classified by departments.

Prescribing errors were classified by department revealed that 
the top 3 medication errors using the handwritten prescribing 
system occurred in the Hemodialysis Center (16.67%), Neurology 
Unit (5.08%) and Ear Nose Throat Center (4.83%),                               

respectively. As for the computerized prescribing system, the 
top 3 errors were found in Health Promotion Center (2.50%), 
Ear Nose Throat Center (0.69%) and Heart Clinic (0.58%), 
respectively. (Table 6).

aIn cases where prescriptions are available but there is zero error, this is considered zero percent.
bIn cases where there is no prescription available for evaluation is considered NA (not applicable).

Discussion

	 In this study, prescribing errors from two different prescrib-
ing systems, namely handwritten and computerized prescrib-
ing system were analyzed and the factors causing the errors 
were compared and were discussed according to two objectives 
of the study as follows: 

	 First, studying factors and comparing prescribing errors 
between two prescribing systems. It was found that there was 
significant difference in the proportion of prescribing errors 
between computerized prescribing system and handwritten 
prescribing system and the risk of errors by the computerized 
prescription was reduced by 91% compared to handwritten 
prescriptions. As for doctors’ work experiences in hospitals, 
age groups and departments, it was found that there was no 
statistically significant difference. According to Zakharov S 
et al.,17 studying the incidence of medication errors in                       
pediatric patients compared with adults showed that prescribing 
errors occurred in pediatric patients in the range of 1-5 years 
old (26%) more than other groups. Kaushal R et al. 18 also 
found the most common error was wrong dose (28 -31%). 
More interestingly, it was caused by physicians with less work-
ing experience.

	 Second, this study showed that the errors were more 
prevalent in handwritten prescriptions (2.6%) than in                      
computerized prescriptions (0.24%). This finding was in line 
with the result of the study in Songklanagarind Hospital, which 
showed that prescribing errors resulting from the handwritten 
prescribing system produced errors at a rate of 0.16%,                       
compared to the computerized prescribing system (0.14%).9 

In addition, the results of an analysis of the ITS Computerized 
Prescription Efficiency Study (CPOE) in conjunction with the 
Basic Clinical Decision Support System (CDSS) found that 
the CPOE/CDSS system helps to decrease prescribing errors 
from 47.9% to 7.6%.6 Furthermore, a study conducted by 
Songkhramsri S.7in Nonghan Hospital Udonthani Province 
about drug prescribing by computer system in reducing                  
prescribing errors, showed that prescribing error rate was          
reduced by using computerized medication prescribing systems 
of a significant 39.6 per 10,000 bed days. 

	 Next, the results of the level of severity in this study,  
showed that the highest level of severity was level 0 (near miss 
event), which in drug prescriptions in the handwritten                       
prescribing system (2.6%) and computerized prescribing 
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system (0.2%).  Accordingly, the study of Songkhramsri S7 

studying the effect of the computerized prescribing system for 
reducing prescribing errors in the inpatient ward, found most 
of the errors to be at the level of severity B (77.3 %) ,                       
equivalent to level 0; not dangerous to the patient because the 
errors were screened and corrected by pharmacists before 
dispensing. 

	 Finally, the finding of this study, classified by type of               
errors, found that the top 3 errors from computerized prescribing 
system were wrong time, wrong dose, and wrong quantity 
respectively. As for the handwritten prescribing system, the 
top 3 most common errors were wrong time, wrong quantity 
and wrong dose. According to Mary P Tully’ s study18, regarding 
errors from drug prescriptions in hospitals, it was reported that 
both computerized drug prescriptions and the handwritten 
prescribing system produces a similar type of errors. A study 
of drug prescribing errors by Kaushal et al19revealed that the 
most common rate of errors was wrong dose (28-31%).	

	 The limitation of this study is that it is only the pharmacist 
who is reporting medication errors. If pharmacists are too busy 
with workload, they might forget to report the medication                  
error incidents.

Conclusion

	 It can be concluded from this study that the computerized 
prescribing system significantly reduced the errors from                    
prescribing in the outpatient department compared to the 
handwritten prescribing system. Apart from that, there is no 
difference between methods. The satisfaction of users and the 
factors influencing the usage of CPOE systems by physicians 
would be of interest for further study. 

Acknowledgments

	 The researcher would like to thank all involved in this 
study for their kind support in conducting and facilitating data 
collection. Furthermore, and most importantly, we want to 
express our gratitude to Asst. Prof. Weerachai Nawarawong, 
M.D., and Dr. Arisada Pitchayadechakoon, Bangkok Hospital 
Chiang Mai who actively participated in the implementation 
of this study and we thank them for their tireless support of 
the study. It is hoped that all stakeholders will benefit from 
this study and utilize the outcome in order to decrease the 
number of medication errors which will improve patient 
safety.

References

1.	 Karunrat Tewthanom K, Tananonthiwadi S. Medication error 
and Prevention guide for patient’s safety. Veridian E-J, SU 
2007; 2(1):195-217. 

2.	 Fener RE, Aronson JK. Clarification of terminology in 
medication errors: definitions and classification. Drug Saf 
2006; 29(11):1011- 12. doi: 10.2165/00002018-200629110-
00001.

3.	 Fortescue EB, Kaushal R, Landrigan CP, et al. Prioritizing 
strategies for preventing medication errors and adverse drug 
events in pediatric in patients. Pediatrics 2003;111(4 Pt 
1):722-9. doi: 10.1542/peds.111.4.722.

4.	 Kopp BJ, Erstad BL, Allen ME, et al. Medication errors and 
adverse drug events in an intensive care unit: direct                         
observation approach for detection. Crit Care Med 2006; 
32(2):415-25.doi:10.1097/01.ccm.0000198106.54306.d7.  

5.	 Moyen E, Camiré E, Stelfox HT. Clinical review: medication 
errors in critical care. Crit Care 2008;12(2):208. doi: 10.1186/
cc6813. 

6.	 Van Doormaal JE, Van den Bemt PM, Zaal RJ, et al. The influ-
ence that electronic prescribing has on medication errors and 
preventable adverse drug events; an interrupted time – series 
study. J Am Med Inform Assoc 2009;16(6):816-25. doi: 
10.1197/jamia.M3099.

7.	 Songkramsri S, Laopaiboon M. Computerized prescribing 
system for reducing prescription errors in Nonghan Hospital, 
Udonthani Province: IJPS, 2017;13(2):53-66. 

8.	 Thanathorn Tungkhasamit, Itsaraphong Bumrung. Computerized 
physician ordering entry system for chemotherapy at Udon 
Thani Cancer Hospital.  J Thai Med Info Assoc 2017;2: 65-71.

9.	 Nualsri A. Medication errors and in- patient computerized 
prescribing system. Songkla Med J 2006;24(1):1-8. 

10.	Shulman R, Singer M, Goldston J, et al. Medication errors: a 
prospective cohort study of hand-written and computerized 
physician order entry in the intensive care unit. Crit Care 
2005;9(5):R516-21. doi: 10.1186/cc3793.

11.	Knudsen P, Herborg H, Mortensen AR, et al. Preventing 
medication errors in community pharmacy; frequency and 
seriousness of medication errors. Qual Sef Health Care 
2007;16(4):291-6. doi: 10.1136/qshc.2006.018770.

12.	Bates DW, Leape LL, Cullen DJ, et al. Effect of computerized 
physician order entry and a team intervention on prevention 
of serious medication errors. JAMA 1998;280(15):1311-6. 
doi: 10.1001/jama.280.15.1311.

13.	Thawithangkul S, Thawithangkul W, Wananukul W. Benefits 
and bostacles of computerized physician order entry (CPOE) 
system in Ramathibodi Hospital. J Thai Med Info Assoc 
2016;2:128-33.	 

14.	Longhurst CA, Parast L, Sandborg CI, et al. Decrease in 
hospital - wide mortality rate after implementation of a                
commercially sold computerized physician order entry system. 
Pediatrics 2010;126(1):140-21. doi: 10.1542/peds.2009-3271.

15.	Medical Affair Office Bangkok hospital Chiangmai. Annual 
performance report in 2017. Chiangmai: Bangkok Hospital 
Chiang Mai; 2020.

16.	 Pintakiew P. Head of Pharmacy department. Chiangmai:               
Bangkok Hospital Chiang Mai; [interviews], December 7, 2021.

17.	Zakharov S, Tomas N, Pelcolva D. Medication errors: and 
enduring problem for children and elderly patient. Ups J med 
Sci 2012;117(3):309-17. doi: 10.3109/03009734.2012.659771. 

18.	 Mary P Tully. Prescribing errors in hospital practice. Br J Clin               
Pharmacol 2012;74(4):668-75. doi: 10.1111/j.1365-2125.2012.04313. x.

19.	Kaushal R, Bates DW, Landrigan C, et al. Medication errors 
and adverse drug events in pediatric in patients. JAMA 2001; 
285(16):2114-20. doi: 10.1001/jama.285.16.2114.

91


