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Abstract 
Thai hospitals are overcrowded, with patients spending half of their time waiting for medicines, 
resulting in increasing patient unhappiness and strain on staff, which leads to medication errors. 
So, the reducing overcrowding policy was launched to minimize overcrowding by using the e-
prescribing system (EPS) that allows patients to obtain medicines at drug stores. However, the 
existing EPS does not give adequate operational assistance since the system does not cover all 
areas and there is insufficient financial support. Besides, the EPS does not facilitate information 
sharing. Therefore, our research objective was to develop an EPS protocol that allows for 
interoperability between drug stores and outpatients in a government hospital. For this, we 
utilized a case study in Kalasin province, Thailand. This design and development research was 
separated into four stages: review of Thailand's EPS, stakeholder analysis, system analysis and 
design, and system evaluation. Data were collected from 17 key stakeholders at a community 
hospital, a subdistrict health promoting hospital, and two drug stores in Kalasin province. The 
new EPS protocol allows patients to choose from a variety of health settings (all-tier hospitals, 
community health center, and drug stores) to obtain laboratory tests or refill medications 
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anywhere and at convenient time based on their condition by modifying an appointment through 
a LINE official account named Morprom. Nevertheless, this protocol should be deployed in 
practice in the future with numerous settings in Thailand and a larger sample size. 
 
Keywords: Electronic prescribing system, reducing overcrowding policy, Kalasin province 
 
What was Known 
• Some Universal Health Coverage Scheme patients can obtain medicine via an electronic-

prescribing-system  
• Community pharmacists monitor symptoms, refill medicines, and arrange appointments 
 
What’s New and Next 
• The new protocol allows patients to choose where and when they want laboratory tests or 

medicine refills 
•   The protocol must be implemented in practice 
 
Introduction 

Overcrowding appears to be a hospital-wide problem for many health care facilities1-3, 
and Thailand is no exception. There is currently no clear guideline for how long patients must 
wait for medicine4. Even though certain sites use strategies to lessen waiting times, the average 
wait time is still prolonged and exceeds the desired requirement. While the average total time 
from patient registration to obtaining medicine spans from 88 to 112 minutes, patients spent 
26.79 to 50.90 minutes (approximately 50% of total time) waiting for medicine5-8. 

Consequently, the longer the waiting time, the greater the patient displeasure, the greater 
the strain on staff, and the more crowded the hospital9,10 leading to errors that result in patient 
harm ranging from minor to fatal11. Some researchers have revealed that these mistakes were 
caused by fatigued staff as well as computer system problems12. Furthermore, problems have 
developed at drugstores, where it was determined that 27% of prescription drugs were not 
reported by patients when going to hospital13. 

Therefore, the demand for Healthcare Information Technology (HIT) system 
interoperability ensures safe and efficient healthcare14. The electronic prescribing system (e-
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prescribing system or EPS) is the first step toward achieving interoperability between 
pharmacists and physicians15.  

The benefits of EPS have been cited as improving the quality of health services14,16,17, 
increasing efficiency in prescribing and dispensing14,16, reducing medication errors, lowering 
medication costs, and reducing patient waiting time14,16,17. By great benefits of EPS, health 
authorities throughout the world have advocated for the use of EPS14,16-20. Thai Ministry of Public 
Health (MOPH) also launched a policy that made use of the EPS to reduce crowding in 
hospitals2.  

 By 2020, 29,299 patients in 130 hospitals around Thailand had joined in the policy, of 
which 37.69% were community hospitals and 25.38% were tertiary hospitals. However, only 
1,033 drugstores21,22 from 16,174 pharmacies joined in23. Most hospitals (80.77%) use model 1, 
in which hospitals prepare medicine and send it to be dispensed at drugstores, followed by 
model 2 (13.85%), in which hospitals purchase medicine but stock it and have it dispensed at a 
drugstore. Few hospitals use model 3 which dictates that drugstore do all processes21,22. 

Researchers have found that this system can reduce waiting time and travel time by 37.5 
minutes (22%), increase pharmacist consultation time by 4.5 minutes (56%), and reduce 
overcrowding by 10-20%24. Furthermore, hospital pharmacists indicated that EPS minimized 
their workload, and community pharmacists stated that they had more time to consult and 
readily identify drug-related problems25.  

However, the current EPS faces three major challenges: the system does not cover all 
areas, cost support is insufficient, and the information system does not support the transfer of 
information between hospitals and drugstores24,26.  

The causes of the first and second challenges are the limited confidence of the hospital 
staff to send patients to the pharmacy26. The last issue is that the drugstore system is 
incompatible with the hospital system. Community pharmacies have worked in silos, with no 
access to or sharing of information about their activities with hospitals14.  

In conclusion, the purpose of this research is to develop an EPS protocol that allows for 
interoperability between private drug stores and outpatients in a government hospital. This has 
the potential to alleviate pressure on hospital staff as well as reduce overcrowding in hospitals. 
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Materials and Methods 
Ethical approval    

This research has been approved according to the Declaration of Helsinki by the Ethical Review 
Committee for Human Research, Faculty of Public Health, Mahidol University, Thailand (MUPH 
2022-037).  

Data collection method and research tools    
The method was designed and the developed research was divided into four stages.  

Stage 1: reviewing the EPS of Thailand: the existing EPS and healthcare system in 
Thailand, the restriction of EPS, and the reimbursement system were investigated by searching 
the internet. 

Stage 2: stakeholder analysis: qualitative research was used to assess users’ needs and 
identify some information to develop the system. In-depth interviews with stakeholders (either 
face-to-face or online) lasted 30-60 minutes. Two experts in health statistics and health 
informatics reviewed the research tools, which were a socio-demographic form and a semi-
structured interview form. The semi-structured interview form had 30 open-ended questions 
(current EPS, EPS software development, prescription detail, and other factors). Socio-
demographic information was analyzed using descriptive statistics.  

Stage 3: system analysis and design: a new EPS protocol that strictly adhered to 
HIPPA27-29 and Thailand's PDPA30, 31 was developed using information from a literature review 
(data from stage 1), stakeholder analysis (data from stage 2), and PESTLE32, 33 and SWOT 
analysis34 to fulfil the needs of stakeholders for usage in Kalasin province. The PESTLE analysis 
used all samples as the target group, and the SWOT analysis used healthcare staff as the target 
group. 

Stage 4: system evaluation: semi-structured in-depth interviews were used to suggest 
the system feasibility and stakeholder’s requirements for the new protocol produced in stage 3. 
Research tools were the same as in stage 2 and were reviewed by two experts in health statistics 
and health informatics. However, the semi-structured interview form was different, with 10 open-
ended questions (satisfaction and how to improve the new protocol and system feasibility).  

Sample size and sampling technique 
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The sample was collected by purposive sampling at all-tier government hospitals and 
private drug stores in Kalasin province because the author intended to develop the new EPS 
protocol that encompassed and utilized all available healthcare settings in Thailand. Kalasin 
province was chosen since the Northeast has the highest proportion of noncommunicable 
disease mortality in Thailand (31%)35. Moreover, 1 hospital and 7 drugstores in Kalasin province 
also joined in the existing EPS protocol36.  

Due to the nature of qualitative research, the sample size was chosen to give enough 
information37-40 until saturation was reached, or no new topics or patterns arose41-44. The sample 
in stage 2 and 4 was the same individual, however, the expert was only present at stage 4. The 
following stakeholders were related to the new EPS protocol (not every invitation was accepted):  

1. Physician: 3 doctors (as general practitioners) 
2. Pharmacist: 3 heads of the pharmacy department and 3 community pharmacists 
3. Healthcare administrators: 3 hospital directors, 3 drug store owners, and 1 

director of the Provincial Public Health Office  
4. Thai patients and caregivers: 5-10 Thai patients/caregivers in the medicine 

outpatient department 
5. Information technician: 3 information technicians 
6. Expert: 1 expert in health informatics  

Inclusion criteria 
The sample was over 18 years of age, able to speak, read, write, and understand Thai, 

and able to provide informed consent. 

Exclusion criteria 
The sample had been working at health care setting for less than 6 months45. 

 

Results 
Socio-demographic data of the respondents 
Data were collected from 17 key people at 1 community hospital, 1 subdistrict health 

promoting hospital, and 2 drug stores. They were as follows: 1 physician, 1 hospital pharmacy 
director, 2 community pharmacists (who both owned a drugstore, and 1 pharmacist who joined 
the existing EPS), 1 nurse from a subdistrict health promoting hospital (who worked as a doctor 
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and pharmacist), 1 hospital director, 9 patients/caregivers, 1 information technician, and 1 expert 
in health informatics. The socio-demographic data are presented in Table 1. The average age of 
the sample was 50.35 years (standard deviation 15.12 years). Chronic diseases such as 
hypertension, hyperlipidemia, asthma, and thyroid illness affected half of the sample. The other 
half is disease-free, but were caregivers. 

PESTLE analysis 
This PESTLE analysis investigated major macroenvironmental factors influencing EPS. 

Political factors 
The reducing overcrowding policy is useful in preventing the spread of COVID-19 

infection and relevant to the National Health Development Plan Issue 12. However, this study 
found that many patients were dissatisfied with the policy because the patient was required to 
travel back and forth from the hospital to the drug store due to the pharmacist’s inability to 
consult with the doctor when they discovered an incorrect prescription or the patient's 
symptoms worsened. The reason being that the doctor disliked speaking over the phone 
because they believed it would take too long and they were busy.  

Economic factors 
  According to Credit Suisse 2018, 1% of Thais own 66.9% of the country's assets. 
Thailand also has a Gini index of 0.90, which means high inequality. Besides, according to the 
Bank of Thailand 2022, the minimum wage in Thailand is 336 Baht per day. So, it is not surprising 
when someone refuses to spend their money on medication, or when people gather and split the 
cost of a car rental to save money. However, most interviewees are willing to spend 70 Baht or 
less than 50% of a drug's price if they can receive medicines quickly or choose the drug brand. 

Social factors 
According to March 2022 statistics, Kalasin province has 974,657 inhabitants living 

in 18 districts, with more than half under the age of 25 years, and more than a third over the age 
of 60 years. However, Thais lack health literacy, and almost all interviewees did not know the 
policy. Besides, Northeastern Thais will go to the hospital if they are extremely ill because they 
fear a doctor. However, someone enjoys seeing the doctor because they can share their 
concerns.  
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Table 1 Socio-demographic data (n=17) 
 n % 
Age (years)   
20-30 1 5.88 
31-40 6 35.29 
41-50 3 17.65 
51-60 1 5.88 
61-70 4 23.53 
71-80 2 11.76 
Sex   
Male 11 64.71 
Female 6 35.29 
Education level   
Elementary school 2 11.76 
Diploma certificate 1 5.88 
Bachelor degree 6 35.29 
Master degree 2 11.76 
Doctoral degree 2 11.76 
No data 4 23.53 
Insurance status   
UHCS 5 29.41 
CSMBS 7 41.18 
SSS 1 5.88 
Other 4 23.52 
UHCS, Universal Health Coverage Scheme; CSMBS, Civil Servant Medical Benefit Scheme; SSS, Social 
Security Scheme; Other, Insurance for elderly, insurance for persons with disabilities, and insurance for retired 
civil servant. 
 

Technological factors 
According to 2020 statistics, 94.0% of Northeastern Thais own a phone, and 

70.9% have internet access. Although the young and middle-aged have smartphones, the 
elderly do not. This research found that rural areas have no electricity or have frequent power 
failures. Nevertheless, people want to talk to doctors via telemedicine, but doctors despise it. 
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Furthermore, because hospitals and drugstores use various EHR systems, each patient's health 
records are not linked. 

Environmental factors 
Kalasin province has 18 districts, with 1 tertiary hospital in Muang District, 17 

community hospitals (one hospital in each district), 59 subdistrict health promoting hospitals, 
and 120 drug stores (most in the city). However, only 1 hospital and 7 drug stores have adopted 
the policy. So, the community health center was constructed in 2010 in every village to expand 
health services. Every 3-6 months, Village Health Volunteers (VHM) assess patients' blood 
pressure and blood sugar levels and record the results in a patient book. VHMs may also invite 
people to the community health center. Then, healthcare providers from a subdistrict health 
promoting or community hospital visited the community health center to evaluate each patient's 
chart and perform blood tests. They then gave medicines to VHMs and allow them to dispense 
the medicines. 

Legal factor 
This finding showed that paying 70 Baht per prescription, or the median drug price, 

is not worth it because overall expenses are higher. Each healthcare setting pays a varied drug 
price based on order quantity; the higher the quantity, the lower the drug cost. Furthermore, the 
roles of Thai doctors and pharmacists overlap. However, in several countries, pharmacists and 
doctors have independent duties. A doctor prescribes medicine, while a pharmacist dispenses it. 

SWOT analysis 
This SWOT analysis examined internal and external factors that could affect EPS. 

  Strengths  
NHSO web-based software establishes a communication channel between the 

hospital and the drugstore, providing interoperability, reduced bustling, and the opportunity for 
patients to select a drugstore. As it is easier and faster to attend, patients feel more relaxed while 
conversing with professionals at the drug store and subdistrict health promoting hospital. 
Furthermore, drug stores provide a wide range of medicine brands. For the same reason, 
patients can choose both high-quality and low-cost drugs. 

    Weaknesses 
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Health information is kept private and only used with the owner's permission. The 
lack of electricity and internet in some areas limits the sharing of healthcare information. 
Patients, particularly those living in rural areas, may be dissatisfied and ignore the policy 
because: 1) most pharmacists work in the evenings; 2) some drug stores employ non-
pharmacists; and 3) patients dislike the drugstore's medicine brand. The hospital, instead, will be 
dissatisfied because drug sales cost them a lot of money.  

     Opportunities 
Bringing the patient to the drug store for medicine and using telemedicine; boosting 

the drug store's customer base; limiting COVID-19 infection transmission; and expanding patient 
health services. 
        Threats 

 The incorrect prescription was found by a community pharmacist but not by a 
hospital pharmacist, resulting in disagreement between them. The pharmacist's and doctor's 
roles overlap. Both can diagnose and prescribe. 

The new EPS protocol 
 The new EPS protocol is divided into five processes (see Figure 1):  

Registration for the policy and the first-time getting medicine 
Policy registration and how to schedule a medication refill  
Patient signs a consent form and chooses a prescription form (paper-based or 

electronic-based), which can change at any time. Then, the doctor enters patient information into 
NHSO’s web-based software, print paper prescriptions for patients who want them, and allow 
patients to go home.  

Later, patients make an appointment for receiving medicine in the Line official 
account named “Morprom.” However, patients who are unable to access Morprom can inform 
medical staff to book an appointment before going home. Patients can also schedule or change 
an appointment at least three days before the date. Patients must choose the date, drug store, 
and service fee options. 

- Option 1: pay a service fee of 30 Baht but not possible to select a drug brand 
- Option 2: pay 50% of the medicine price as a service fee for those who want to 

choose the drug brand (patient must type the medicine's name). 
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Then, the patient will receive a confirmation SMS in Morprom (see the left picture 
in Figure 2). 

Getting medicine for the first time and at any time 
The pharmacist receives an SMS in the Line official account named “Rak-Ya” (see 

the middle picture of Figure 2). Then, the pharmacist enters the software to review the patient 
profile. If the pharmacist discovers any issues, he or she will contact the doctor through email or 
phone. Then, the pharmacist will prepare the medicine and make a phone call to the patient who 
selected Option 2 to inform them of the service price. If the patient doesn’t agree to the price, 
patient must reschedule the appointment. 

When the appointment day arrives, the receiver must show the patient's and 
receiver’s national ID card and paper-based prescription (if the patient chooses paper-based) to 
confirm their identities. Then, the pharmacist will ask the receiver to pay the service fee, 
dispense the medicine, and record dispensing data into the software.  

Besides, Morprom will notify the patient three times if he or she does not arrive to 
pick up the medicine. If the patient does not appear, the pharmacist must enter the absence into 
NHSO's web-based software. 

Appointment for physical examination and laboratory test process 
The patient receives a message (see the right picture of Figure 2) one month before the 

appointment date from Morprom to modify the date and location based on the patient’s 
condition. 

-  Stable condition: patient can choose any hospital and community health center  

-  Unstable condition: patient can choose only tertiary or community hospital  
Patients can reschedule at least 7 days before the scheduled date. If the patient does 

not respond to the message within one week or does not have electricity or internet, the hospital 
will contact the patient. If there is still no answer, the hospital will contact the VHMs to notify the 
patient. 

Physical examination and laboratory test  
Each environment has its own process which is divided into three.  

- Community hospital and tertiary hospital 
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After a patient receives a body checkup, healthcare staff enter the laboratory 
results into the software. Then the patient is allowed to go home. Patients who do not have 
smartphones or internet access can tell the staff which drugstore they want to visit before 
heading home.  

-  Subdistrict health promoting hospital 

The patient receives a body checkup and waits for medicine. The nurse then 
records the results in the patient book and the software.  

- Community health center 

VHM records the patient's blood pressure and blood sugar levels in a patient’s 
book one week before the appointment. When the appointment day arrives, VHM or patients 
who require a laboratory test travel to the community health center and deliver the patient book 
to the staff before receiving the test. After the test, VHM and the patient must wait for their 
medicine.  

Refill medicine, referral, and therapeutic monitoring processes 
Following a review of the patient's profile and lab findings, patients with a critical 

condition should be referred to the hospital. If the patient's condition is stable, the refill process 
is separated as follows: 

- Community hospital and tertiary hospital 

The patient will receive an SMS to schedule a medication refill appointment in 
Morprom. This process is like the process 1.2. 

- Subdistrict health promoting hospital 

Nurse prescribes and dispenses the medicine to the patient. If the hospital 
doesn’t have electricity or internet, the nurse may send the record to their branch hospital for 
assistance in recording. 

- Community health center 

Then, the staff prescribes the medicine, enter the data into the patient book 
and the software, and follow by sending the medicines to VHM and the patient, who comes to 
the community health center. After that, VHMs distribute the medicine to patients who are 
waiting at home. 
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Figure 1 The new EPS protocol process 
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Figure 2 Notification in Line official account 
 

Reimbursement process 
NHSO will gather dispensing data from the software. Then, NSHO must pay the service fee 
depending on the health setting and personnel, which pay 33,000 Baht per subbranch drugstore 
and 20,000 Baht per community health center to hospitals, 70 Baht per prescription to 
drugstores, and 50 Baht per case to VHM. 
 
Discussion 

EPS is used by hospital-based physicians, community pharmacists, hospital 
pharmacists19, and insurers to generate prescriptions and exchange information20. Thailand has 
also attempted to deploy EPS in the reducing overcrowding policy to alleviate overcrowding in 
hospitals2. However, the existing policy has three challenges: it does not cover all areas, 
insufficient service fee, and hospital and drugstore systems are not connected24, 26.  

This study discovered that many patients requested to leave the policy program. This 
finding contradicts the studies of Lertsinudom et al26 and Loatrakul46, which found that patients 
were satisfied. The reasons for the contradiction could be that most healthcare settings in their 
research were in cities47, 48, while most people who participated in the research reported in this 
article lived in rural areas. So, patients may have found it difficult to travel between the hospital 
and drugstores. Besides, several areas in Kalasin province lack electricity and internet and there 
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are few full-time community pharmacists, but their research chose full-time pharmacists as a 
sample. So, the patient may have been unable to obtain medication at any moment23, 42. 

Therefore, the new protocol allows patients to choose and alter the health setting in 
which they feel safe and comfortable speaking with staff. Furthermore, getting a body checkup 
and receiving medicine at a subdistrict health promoting hospital or community health center 
that is near their home benefits the rural population since they save money and time.  

Utilizing the Line official account "Morprom," makes it easier and allows them to utilise a 
channel to complain. In addition, the Line official account "Rak-Ya" can alert pharmacists who 
do not work at the drugstore the whole day. Web-based software has the advantage of being 
more easily connected than two fully distinct systems49. 

This finding also showed that a service fee of 70 Baht per prescription was insufficient, 
causing the pharmacist to be displeased, which is relevant to Lertsinudom et al's research26. 
Consequently, the new EPS protocol uses patient co-pay to solve this problem, in which patients 
are allowed to select the service fee options that best suit their financial situation. 
 This research has some limitations. Firstly, only one community pharmacist had 
experience with EPS, but the others did not. Secondly, the idea for the protocol came from the 
narrative people group, and any bias or inaccurate facts from the subject must be accepted. 
Next, research tools have not been tested before implementation. Finally, the new EPS protocol 
has not been tested in the real world.  

The benefit of this study is that it included many perspectives. Healthcare providers, 
patients, and caregivers are considered. Furthermore, a protocol for use when users lack 
electricity or internet was developed, which might be applicable to other locations in any 
province that lack internet or electricity. 

To make this new EPS protocol work most efficiently, the government must publicize the 
policy information via social media and should extend electricity and internet access. Besides, 
the government must develop Morprom and Rak-Ya to cooporate with the policy to reduce 
overcrowding. The roles of the pharmacist and the physician must also be separated, which is 
relevant with the research of Kwon50 and Kijpan51. Furthermore, the protocol must be deployed in 
practise in various places with numerous samples to gather feedback on its strengths and flaws 
before being redesigned to fit all areas in Thailand. 
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Conclusion 
The goal of this study was to develop an EPS protocol for outpatients in the government 

sector and private drug stores, utilizing a case study in Kalasin province, to reduce hospital 
overcrowding and foster interoperability across healthcare settings. This new EPS protocol 
allows patients to choose where and when they want to get laboratory tests or medicine refills by 
modifying an appointment using the Line official account "Morprom," which includes all-tier 
hospitals, community health centers, and drug stores. However, this EPS protocol must be 
implemented in practice. 

 
Author Contributions 

WW, which is a community pharmacist, designed the study and the intervention tooled, 
conducted the study, analyze the findings, designed the protocol, and wrote the manuscript, 
with guidance from JS, PS, and HC. Author and all correspondences read and approved the 
manuscript prior to submission for publication. 
 
Acknowledgements 

I am grateful to my advisor and co-advisors for their infinite patience and advice, and for 
kindly sharing their knowledge and expertise. I would also like to thank Mr. Sirichai and Miss 
Piyanut Chadmuk, who helped me gain access to the research setting and contact respondents. 
Finally, I am also grateful to my family, friends, and partner. Their confidence in me has 
maintained my attitude and energy throughout the process. 
 
Source of Funding 

The work presented in this article was self-funded. 
 
Conflicts of Interest 

There are no conflicts of interest. 
 
References 
1. Moore L. Hospital overcrowding: A complex but solvable problem. Available from: 
https://www.3mhisinsideangle.com/blog-post/hospital-overcrowding-a-complex-but-solvable-
problem/, accessed 3 June, 2021. 



 

 
www.ph.mahidol.ac.th/thjph/ Thai Journal of Public Health Vol. 52 No. 3 (Sep-Dec 2022) 

E-Prescribing-System Protocol Development WATCHARAPINCHAI ET AL. 

2. Ministry of Public Health, Department of Health, Thailand.  Work manual of “solving 
overcrowding in healthcare settings of National Health Security Office” project. Ministry of Public 
Health; 2019.  
3. Hostetter M, Klein S. In Focus: Improving Patient Flow—In and Out of Hospitals and 
Beyond. Available from: https://www.commonwealthfund.org/publications/newsletter-
article/focus-improving-patient-flow-and-out-hospitals-and-beyond, accessed 3 June, 2021. 
4. Pharmaceutical system research and development foundation. Report of Performance 
indicator phase 1 for hospital pharmacy; 2007 [cited 2021 July 10]. Available from: 
https://www.hiso.or.th/hiso/picture/reportHealth/pro-8_chapter4(6).pdf.  
5. Sare H, Yapa P, Kaewsuwan K. Report of Development of Outpatient Drug Delivery System 
to Reduce Patient Waiting Time in Thepha hospital; 2018 [cited 2021 July 10].  
6. Narathkornrit N, Preampinijpong D. Report of Reducing waiting time for outpatient medicine 
at Saraburi hospital; 2018 [cited 2021 July 10].  
7. Chinvarakorn C. Reduction of Drug Dispensing Time for Out-patients at 
Somdetphraphutthalertla Hospital. Journal of Health Science 2016; 25(4): 664-72. (In Thai) 
8. Changeakwong P. Reducing waiting times for anti-tuberculosis drugs at the outpatient 
pharmacy of Nan Hospital. IJPS. 2021; 17(2): 15-25. (In Thai). DOI: 10.14456.ijps.2021.8 
9. Sawangdee Y, Isornpakdee P, Malee Sunpuwan. Problems and suffering of people when 
using the service at a public health service. Nakhon Pathom: Institute for Population and Social 
Research of Mahidol University; 2000. (In Thai) 
10. Sun J, Lin Q, Zhao P, Zhang Q, Xu K, Chen H, et al. Reducing waiting time and raising 
outpatient satisfaction in a Chinese public tertiary general hospital-an interrupted time series 
study. BMC Public Health. 2017;17. DOI: 10.1186/s12889-017-4667-z. 
11. Tewthanom K, Thananonniwat S. Medication error and Prevention guide for patient’s safety. 
Veridian E – Journal, Silpakorn University. 2009; 2(1): 195-217. (In Thai) 
12. Vajira Hospital. Report of A study of OPD medication errror in Petcharat Building at Vajira 
Hospital. 2018. 
13. Glintborg B, Poulsen HE, Dalhoff KP. The use of nationwide on-line prescription records 
improves the drug history in hospitalized patients. Br J Clin Pharmacol. 2008; 65(2): 265-9. DOI: 
10.1111/j.1365-2125.2007.03017.x. 
14. Goundrey-Smith S. The Connected Community Pharmacy: Benefits for Healthcare and 
Implications for Health Policy. Front Pharmacol. 2018; 9: 1352. DOI: 10.3389/fphar.2018.01352. 



 

 
www.ph.mahidol.ac.th/thjph/ Thai Journal of Public Health Vol. 52 No. 3 (Sep-Dec 2022) 

E-Prescribing-System Protocol Development WATCHARAPINCHAI ET AL. 

15. Spiro S, Quach D. Interoperability: Plugging Community Pharmacy into the Clinical Data 
Superhighway. Pharmacy Times Oncology Edition. 2015; 2(3). 
16. Zadeh PM, Tremblay MC. A review of the literature and proposed classification on e-
prescribing: Functions, assimilation stages, benefits, concerns, and risks. Res Social Adm 
Pharm. 2016; 12(1): 1-19. DOI: 10.1016.j.sapharm.2015.03.001 
17. Samadbeik M, Ahmadi M, Asanjan S. A theorectical approach to electronic prescription 
system: lesson learned from literature review. Iranian Red Crescent Medical Journal. 2013; 
15(10): e846. DOI: 10.5812/ircmj.8436 
18. The Australian Digital Health Agency. Electronic prescriptions. Available from: 
https://www.digitalhealth.gov.au/initiatives-and-programs/electronic-prescriptions, accessed 
15 July, 2021. 
19. Motulsky A, Liang M, Moreault M, Borycki E, Kushniruk A, Sicotte C. Evaluation of a 
Nationwide e-Prescribing System. Stud Health Technol Inform. 2019; 264: 714-8. DOI: 
10.3233/SHTI190316. 
20. Aanestad M, Grisot M, Hanseth O, Vassilakopoulou P. Information Infrastructures within 
European Health Care Working with the Installed Base [Internet]. Cham: Springer; 2017. 
Information Infrastructures in Healthcare; [cited 2021 July 10]. Available from: 
https://link.springer.com/content/pdf/10.1007/978-3-319-51020-0.pdf.  
21.  National Health Security Office. The results of the reducing overcrowding policy in 2020. 
Available from: https://gnews.apps.go.th/news?news=67601, accessed 15 June, 2021. 
22.  National Health Security Office. The results of the reducing overcrowding policy in 2021. 
Available from: https://www.nhso.go.th/news/2984, accessed 15 June, 2021. 
23.  National statistical office. Number of Pharmaceutical Licences, by Type, Region, and 
Province: 2010 – 2019; 2019 [cited 2021 July 16]. 
24. National Health Security Office. The result from “picking medicine at near patient home ’s 
drug store” project. Available from: https://www.nhso.go.th/news/2865, accessed 3 June, 2021. 
(In Thai) 
25. Chalongsuk R, Lochind-amnuay S, Suntimaleewolagun W. A Study of a Refill Prescription 
Service System Comparing a Hospital Pharmacy and an Accredited Pharmacy. Journal of Health 
Systems Research. 2007; 1(3-4): 249-61. (In Thai) 
26. Lertsinudom S, Rintara W, Wanakamanee U, Thananithisak C, Anusornpanichakul P, 
Kaewketthong P. The synthesis of political suggestion for the development of Accredited 
Drugstore Co-working with Family Medicine Clinic [Internet]. 2020. [cited 2021 July 10]. Available 



 

 
www.ph.mahidol.ac.th/thjph/ Thai Journal of Public Health Vol. 52 No. 3 (Sep-Dec 2022) 

E-Prescribing-System Protocol Development WATCHARAPINCHAI ET AL. 

from:https://kb.hsri.or.th/dspace/bitstream/handle/11228/5298/hs2621.pdf?sequence=1&isAllo
wed=y. (In Thai) 
27. Connectia. What Does it Mean for Cloud Services to be HIPAA Compliant? (And are YOU 
actually compliant?). Available from: https://www.connectria.com/blog/what-does-it-mean-for-
cloud-services-to-be-hipaa-compliant-and-are-you-actually-compliant/, accessed 11 July, 
2021. 
28. Health Insurance Portability and Accountability Act of 1996 (Office of the assistant secretary 
for planning and evaluation) 
29. U.S. Department of Health & Human Services. Department of Health & Human Services. 
Guidance on HIPAA & Cloud Computing. Available from: https://www.hhs.gov/hipaa/for-
professionals/special-topics/health-information-technology/cloud-computing/index.html, 
accessed 11 July, 2021. 
30. Thailand’s Personal Data Protection Act 2019 (The Royal Thai Government) 
31. Secure privacy. Thailand PDPA Summary: What Businesses Need to Know. Available from: 
https://secureprivacy.ai/blog/thailand-pdpa-summary-what-businesses-need-to-know, 
accessed 12 July, 2021. 
32. The University of Sydney. What is PESTLE. Available from: 
https://libguides.library.usyd.edu.au/c.php?g=508107&p=5994242, accessed 20 July, 2021. 
33. Fosher H. Understanding the Marketing and Management of trails using PESTEL Analysis 
[dissertation on the Internet]. Durham: University of New Hampshire; 2018. [cited 2021 July 20]. 
Available from: https://scholars.unh.edu/cgi/viewcontent.cgi?article=2182&context=thesis. 
34. Sammut-Bonnici T, Galea D. SWOT Analysis [Internet]. Wiley Encyclopedia of Management; 
2015. Available from: https://onlinelibrary.wiley.com/doi/10.1002/9781118785317.weom120103.  
35. Division of Non Communicable Disease, the Ministry of Public Health. The number and 
mortality rate from NCD between 2017-2021. Available from: 
http://www.thaincd.com/2016/mission/documents-detail.php?id=14220&tid=32&gid=1-020; 
2021 [cited 2021 June 21].  
36. Kalasin Provincial Governor's Office. Kalasin province join in the reducing overcrowding 
policy. Available from: http://kalasin.go.th/t/index.php/en/features/1154-16.html, accessed June 
20, 2022. 
37.  Sandelowski M. Whatever happened to qualitative description?. Research in Nursing & 
Health. 2000; 23(4): 334-40. DOI: 10.1002/1098-240x(200008)23:4<334:aid-nur9>3.0.co;2-g 



 

 
www.ph.mahidol.ac.th/thjph/ Thai Journal of Public Health Vol. 52 No. 3 (Sep-Dec 2022) 

E-Prescribing-System Protocol Development WATCHARAPINCHAI ET AL. 

38. Patton MQ. Qualitative research and evaluation methods. Thousand Oaks: Sage 
Publications; 2002. 
39. Malterud K. Qualitative research: standards, challenges, and guidelines. Lancet. 2001; 
358(9280): 483-8. DOI: 10.1016/S0140-6736(01)05627-6 
40. Waltz C, Strickland OL, Lenz E. Measurement in Nursing and Health Research. New York: 
Springer; 2010. 
41. Graneheim UH, Lundman G. Qualitative content analysis in nursing research: concepts, 
procedures and measures to achieve trustworthiness. Nurse Education Today. 2004; 24(2): 105-
12. DOI: 10.1016/j.nedt.2003.10.001. 
42. Hsieh H, Shannon SE. Three approaches to qualitative content analysis. Qualitative Health 
Research. 2005; 15(9): 1277-88. DOI: 10.1177/1049732305276687. 
43. Im E, Chee W. An Online Forum As a Qualitative Research Method: Practical Issues. Nurs 
Res. 2006; 55(1): 267-73. DOI: 10.1097/00006199-200607000-00007. 
44. Sandelowski M. Sample size in qualitative research. Res Nurs Health. 1995;18(2) 179-83. 
DOI: 10.1002/nur.4770180211. 
45. Allen NJ, Meyer JP. Organizational Socialization Tactics: A Longitudinal Analysis of Links to 
Newcomers' Commitment and Role Orientation. The Academy of Management Journal. 1990; 
33(4): 847-58. DOI.10.2307/256294  
46.  Loatrakul O. The Success of Near-home Medicine Pick-up Project According to New 
Normal Medical Service Measure in Nakhon Pathom Province. Region 4-5 Medical Journal. 
2021; 40(2). 
47. Kalasin Provincial Public Health Office. Hospital in Kalasin province. Available from: 
http://203.157.186.15/institute.php, accessed 15 April, 2022. 
48. Piapengton S. Subdistrict health promoting hospital in Thailand in 2021. Available from: 
http://team.sko.moph.go.th/phi/report/view/?repid-link=40&cat-
link=47&page=6&sort=level_service, accessed 2 February, 2022.  
49. Khamooshi P. The benefits of using web-based applications. Available from: 
https://www.geeks.ltd.uk/insights/the-benefits-of-using-web-based-applications, accessed 5 
May, 2021. 
50. Kwon S, Reich MR. The Changing Process and Politics of Health Policy in Korea. J Health 
Polit Policy Law. 2005; 30(6): 1003–26. DOI: 10.1215/03616878-30-6-1003 
51. Kijpan P. Separation of prescribing and dispensing. FDA Journal. 2017: 4-8 


