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Thailand implemented the national 30-Baht health insurance policy in June 2001 to 

provide healthcare coverage (including drugs) for the uninsured population.  We 

retrospectively assessed the impact of this policy on drug utilization in community 

government hospitals using computerized patient-specific data from 8 hospitals in 

Ubonratchatani province.  Cross-sectional data from January 2000 to December 2003 

included all inpatients and outpatients with bacterial pneumonia (CAP), gastrointestinal 

(GI) infections, diabetes (DM), and hypertension (HTN).  We confirmed the internal 

validity of the database and conducted interviews of hospital personnel.  The primary 

measure was drug utilization rate (DUR), measured as the Defined Daily Dose 

(DDD)/10,000 population/month.  The secondary measures were percent prescribing 

appropriateness, hospital visit and admission rates.  Monthly observations (N=48) were 

analyzed using segmented time series regression analysis (SARIMA model). 
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Prior to the policy, the average monthly DUR of the 30-Baht group for DM, HTN, 

Infectious diarrhea, and CAP were 2,727.8, 1,414.0, 40.3, and 7.8 DDDs/10,000 

beneficiaries, hospital visit rates were 86.7, 25.8, 25.6, and 1.9 visits/10,000 

beneficiaries, and hospital admission rates were 2.5 and 0.3 admissions/10,000 

beneficiaries, respectively.  After the policy, average monthly DUR for DM, HTN, 

Infectious diarrhea, and CAP were 3,105.6, 2,983.5, 52.8 and 12.4 DDDs/10,000 

beneficiaries, monthly hospital visit rates were 87.4, 36.2, 26.5, and 1.9 visits/10,000 

beneficiaries, while admission rates for Infectious diarrhea and CAP were 3.0 and 0.6 

admissions/10,000 beneficiaries, respectively.  Appropriate antibiotics were prescribed to 

less than one half of the patients with Infectious diarrhea (43.4% before and 47.5% after 

the policy). 

Analysis revealed no immediate or trend effect in DUR, hospital visit/admission 

rates for DM, HTN, infectious diarrhea, or CAP after the 30-Baht HI policy was 

implemented (p>.05 for all measures).  There was no significant change on the percent 

appropriate antibiotic prescribing for Infectious diarrhea, p>.05.  

The study did not detect a change in drug and hospital service utilization associated 

with the 30-Bath HI policy, although there were positive trends in rates of drug 

utilization, hospital visit, and admission after the policy.  Computerized hospital database 

prove valid and useful resource for research.   
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CHAPTER 1 
INTRODUCTION 

Background  

The Institute of Medicine (IOM) Report 2002 (1) addressed significant health 

problems of the uninsured.  The report stated that approximately 30 million Americans 

with no health insurance had a higher risk of poor health and shorter life-expectancy than 

people with health insurance.  Poorer health in the uninsured was the consequence of 

limited access to care (1).   

Until the year 2000, approximately 30% of the Thai population had no health 

insurance coverage.  In 2001, the Thai government, to improve access to care and reduce 

healthcare disparity between the insured and uninsured Thais, implemented the 30-Baht 

Health Insurance (HI) Policy for the uninsured Thai population.  The uninsured were the 

poor, self-employed, and children 12 to 18 years of age, who did not have any benefits 

from the three existing governmental health insurance plans: the Civil Servant Medical 

Benefit Scheme (CSMBS), the Medical Welfare Scheme (MWS), and the Social Security 

Scheme (SSS).   

The 30-Baht HI policy offers coverage for most healthcare services and 

prescription drugs provided by government hospitals.  The National Health Insurance 

Office evaluates eligibility based on the uninsured status of an individual.  The 30-Baht 

HI beneficiaries are then registered with the government community hospital in their 

district as a main healthcare provider.  The HI benefits are not extended to care received 

by other providers except when the patients are referred to that facility.  Similarly, 

1 
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prescription drugs are covered by the policy only if they are dispensed from the hospital 

pharmacy at the designated hospital.   

Our study aims to assess the impact of the 30-Baht HI policy on drug utilization 

because drug therapy is a core component of medical care.  Although previous literature 

suggests that lack of drug benefits is associated with underutilization of prescription 

drugs (2-7) and that an increase of drug utilization was expected, our study evaluated any 

changes of drug utilization associated with this policy.    

Need for Study  

After this national policy was implemented in October 1, 2001, the government 

authorities, including the National Health Security Office (NHSO) and the National 

Health System Research Institute (HSRI), conducted various health policy evaluation 

studies to evaluate the effects of the policy on various aspects.  However, most of the 

research from the NHSO and the HSRI focused only on administrative and economic 

issues, and patients’ and providers’ satisfaction with the policy (8-10).  Few studies have 

yet examined the impact of the policy on drug utilization (8). 

Evaluating the effect of the new policy on drug utilization required identifying the 

effect of the policy on changes in the disparity of drug between subpopulations.  While 

national healthcare expenditures in Thailand increased greatly over the last 2 decades 

(3.82% of GDP in 1978 to 6.21% in 1998) the distribution of this spending is skewed 

toward the insured.  The increase mostly occurred in the insured population.  Only a 

small proportion occurred in the uninsured, which indicates healthcare utilization 

disparity or unequal opportunity in healthcare service access and utilization among 

uninsured versus insured populations.  The disparity was associated with various factors 

that inhibit access to care, including financial status (11). 
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Assessments of national health policies in developing countries are often 

compromised by weak study designs that fail to establish a causal relationship between 

the policy, and health indicators and health outcomes (12).  For example, various studies 

use cross-sectional designs, post-only intervention designs, or pre-post comparisons with 

no control group (13-19).  Moreover, the selection of reliable and clinically significant 

outcomes measures is often compromised by data unavailability or inappropriate data 

format for the analysis (e.g., healthcare data was collected in paper format, with no record 

linkage among databases).  Our study applied a sound study design (interrupted time 

series of impact analysis) to evaluate the causal association between the 30-Baht HI 

policy and drug use by the targeted population. 

Currently, Thailand has no standardized data source that contains drug utilization 

data at a national level.  Available drug utilization data were derived from quarterly 

government hospital purchasing and inventory reports, which lack patient-level detail.  

Estimates of drug utilization can also be derived from drug importation and/or 

manufacturing reports put forward by pharmaceutical companies on an annual basis.  No 

drug utilization data are available at a patient level, which would allow assessments of 

drug utilization in a certain disease state or across subpopulations.    

The opportunity for our study was offered by a novel computerized administrative 

database, “Health Insurance (HI) database”, used in every hospital in Ubonratchatani 

province since 1997.  This database includes electronic medical records and drug 

dispensing data for every patient who received healthcare services (outpatient and 

inpatient) from the hospitals.  Although never used in research, the database offers a 
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unique opportunity for health outcomes and drug utilization studies because of its level of 

detail and its uniform structure in all community hospitals of the province. 

Evaluating of the effect of the health policy on drug utilization would contribute to 

an objective assessment of healthcare services established by the Thai government.  It 

would also offer suggestions to stakeholders for further improving access to drug 

utilization and eliminating disparities in healthcare.   

Purposes of Study 

We proposed to quantitatively evaluate the impact of the 30-Baht HI policy on drug 

utilization in terms of drug utilization rates and prescribing quality, using drug data from 

the HI database.  Drug utilization rates are measured using the Defined Daily Dose 

(DDD) and prescribing quality is assessed based on the appropriateness of prescribing for 

a given disease state.  Effects of the 30-Baht HI policy on access to hospital services were 

also measured as hospital outpatient visit rates and hospital admission rates.  Four disease 

states (diabetes, hypertension, bacterial pneumonia, and infectious diarrhea) are studied.  

We selected the listed disease states for two reasons.  First, they are prevalent and 

associated with high mortality rates in Thailand.  Second, they represent acute and 

chronic conditions and allow a more comprehensive assessment of the policy impact on 

healthcare.   

From the computerized patient-specific healthcare database (HI database) of the 

government community hospitals in Ubonratchatani province, Thailand, we chose 

subjects who were eligible for the 30-Baht HI policy during 2000 and 2003 as a study 

group.  The Civil Servant Medical Benefit Scheme (CSMBS) was selected as a control 

population because of its comprehensive healthcare and drug benefits.  For the control 

group, access to care and choices of treatment were not limited by the patients’ ability to 
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pay for services.  We analyzed the effect of the 30-Baht HI policy on drug utilization and 

access to hospital services using an interrupted time series analysis.  By using a control 

group, we adjusted for the natural trend and other factors that might have an effect on 

drug utilization rather than the 30-Baht HI policy.  In addition, we compared drug use 

disparity (difference of drug utilization between the 30-Baht HI beneficiaries and the 

CSMBS group) at one year before and after the implementation of the policy.  

Definitions and terminology used in our study are presented in Appendix A. 

This study was approved by the Institutional Review Board, University of Florida. 

Study Objectives 

 To test the validity of the patient-specific healthcare data in the HI database of the 
community government hospitals in Ubonratchatani province, Thailand 

 To assess the impact of the 30-Baht HI policy on drug utilization rates, the percent 
appropriate prescribing, hospital visit and hospital admission rates in the 30-Baht HI 
population controlling for longitudinal changes in the CSMBS group 

 To evaluate the change of drug utilization disparity between the 30-Baht HI 
population and the CSMBS at one year before and after the policy was implemented. 

Research Questions 

 Research question 1: Did drug utilization rates in the 30-Baht beneficiaries for the 
selected disease states change after the 30-Baht HI policy was implemented, 
controlling for trends of the drug utilization rates of the previously uninsured group 
and those of the CSMBS group? 

 Research question 2: Did the prescribing quality in the 30-Baht beneficiaries change 
after the 30-Baht HI policy was implemented, controlling for the drug utilization 
quality of the previously uninsured group and those of the CSMBS group? 

 Research question 3: Did hospital admission rates related to pneumonia and gastro 
intestinal infections for inpatient services in the 30-Baht beneficiaries change after the 
30-Baht HI policy was implemented, controlling for the hospital admission rates of 
the previously uninsured before the policy and those of the CSMBS group? 

 Research question 4: Did hospital outpatient visit rates related to diabetes and 
hypertension in 30-Baht beneficiaries change after the 30-Baht HI policy was 
implemented, controlling for the hospital visit rates of the previously uninsured 
before the policy and those of the CSMBS group? 
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 Research question 5: Did the extent of drug utilization disparity between the 30-
Baht HI policy beneficiaries and the control group change at one year after the policy 
compared to the extent at one year before the policy? 

Significance 

We evaluates whether the 30-Baht HI policy improved drug utilization rates and 

quality of drug utilization as provided in governmental insurance schemes.  Comparisons 

of drug utilization rates and quality between this population and the control population 

also addressed its effect on drug utilization disparity.  Our results will complement other 

epidemiologic and/or economic evaluations of this policy and suggest areas of 

improvement of the health insurance benefit program to reach the goal of comprehensive 

national healthcare coverage.   

We used comprehensive electronic patient medical records from the HI databases 

that have never been validated or used for research purposes.  Although this issue posed 

an additional challenge for main study objectives, we hope the validation of the HI 

databases facilitates future health service research and quality improvement activities.

 



 

CHAPTER 2 
REVIEW OF LITERATURE 

Healthcare Care System in Thailand 

Most healthcare services in Thailand are provided to the population by the public 

sector.  Most of these facilities are affiliated with the Ministry of Public Health, followed 

by the Ministry of Defense (veteran hospitals) and the Ministry of Internal Affairs 

(municipal hospitals).  Healthcare services provided by the private sector include private 

hospitals, private outpatient clinics, and independent pharmacies.  Additionally, many 

patients seek cures from traditional treatments, although modern medicine is widely 

available.      

Health-Seeking Behavior and Healthcare Utilization   

Even though self-medication (44.2% to 86.3%) (20;21) is commonly practiced in 

Thailand, it decreased from 54.1 to 17.62% (more than 36%) from 1970 to 1996, while 

healthcare utilization from public health services increased from 15.5-44.0% (almost 

30%) (22).  Socio-economic factors, the healthcare infrastructure, and type of health 

problems appear to affect health seeking behaviors.  For example, the 1999 Health and 

Welfare Survey indicated that people living in rural areas mainly seek healthcare services 

from public settings, while people who live in urban areas are more likely to seek 

healthcare services from private clinics or hospitals than from the public facilities (23) 

(Figure 2-1).   

A study of health-seeking behavior of the villagers in rural areas of Thailand using 

health diary by Osaka et al.(24) found that most patients with chronic diseases were more 

7 
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likely to receive treatment and medications from local health centers or community 

hospitals, while patients with severe and acute symptoms (e.g., high fever or abdominal 

pain) sought urgent care from private clinics.  For minor illness, most villagers rarely 

used healthcare services from a local health center or a community hospital.    
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Figure 2-1.  Health seeking behavior, Thailand 1999 (23). 

Access to Drugs 

Regarding the current drug delivery systems, almost all classes of drugs are 

accessible for Thais, from prescription drugs to herbal medications.  Drug distribution 

channels include hospitals, private clinics, pharmacies, health centers, public health 

centers, and even grocery stores.  Prescription drugs are sold in drug stores with 

pharmacists and without pharmacists.  Some pharmacies are open for service with no 

pharmacists on duty, thus patients receive drug products from the store owner or a store 

clerk.     

In 1999, nearly half of the drug stores (5,351 of 12,548 stores) were authorized to 

sell prescription and controlled-substances (e.g., corticosteroids, benzodiazepines, and 
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narcotics).  The remaining drugstores were authorized to sell most of the commonly 

prescribed drugs, including antibiotics, with or without a pharmacist.  Moreover, over 

400,000 small grocery stores in villages around the country have prescription drugs 

available.  Drug regulations and enforcement do not control this type of retail drugstores 

in Thailand (25).  

Not only pharmacists can dispense prescription drugs and controlled substances: 

Thai drug regulations allow physicians to dispense medications as well.  It is commonly 

acknowledged that drugs are the major source of income of healthcare facilities.  So 

every hospital has a hospital pharmacy department where most prescriptions are 

dispensed. 

While drugs can be obtained through various channels only government hospitals 

can dispensed drugs under the 30-Baht HI policy.  Thus, the study databases can assess 

whether reimbursement for drugs from hospital improved, but it is not possible to assess 

whether overall drug access increased as a results of the 30-Baht HI policy.  

Healthcare Financing 

To understand how healthcare services are provided to Thai people, it is important 

to be familiar with existing healthcare financing schemes before the 30-Baht HI policy 

was implemented.  The 30-Baht HI policy was created based on the four established 

health insurance schemes offered by the government, and targeted to fill the gap between 

the insured and uninsured.  The four health insurance schemes offered by the Thai 

government included the Civil Servant Medical Benefit Scheme (CSMBS), the Social 

Security Scheme (SSS), the Medical Welfare Scheme (MWS), and the Health Card 

Scheme (HCS).  Private Health Insurance (PHI) is also available for people who can 

afford it.   

 



10 

The next section provides some background information on the CSMBS in terms of 

its benefits, program financing and related problems.  This group was used as a control 

group to analyze the impact of the 30-Baht HI policy on drug utilization.  We will not 

discuss details of the other health benefit schemes.     

The civil servant medical benefit scheme   

 The CSMBS is the health benefit program provided by the government for civil 

servants who currently work for government entities and respective retirees.  The benefits 

extend to immediate family members, including a spouse, parents, and children younger 

than 20 years of age.  In 2000, there were approximately seven million beneficiaries.  

However, the exact number of beneficiaries is unknown due to lack of a registry 

database. 

The benefits include outpatient and inpatient, medical and surgical services, 

emergency services and drug expenses.  The benefits exclude a small number of services 

such as cosmetic surgery and preventive services (vaccination and contraceptive 

medication), except for an annual health check-up.  The beneficiaries have access to care 

from government hospitals or private hospitals that have registered with the plan.    

This program uses a retrospective reimbursement method to pay for healthcare 

based on a fee-for-service system.  This type of payment system has minimal control on 

healthcare expenditure.  Consequently, healthcare expenditures in the CSMBS population 

have increased dramatically over time both for outpatient and inpatient services and are 

expected to rise continuously.  It has been reported that the expenditures per person were 

twice as much as those for patients in other healthcare benefit plans or those with no 

health insurance(11).  
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As part of the Healthcare Reform in 1998, the benefit package of the CSMBS has 

been reviewed.  Two major changes were proposed to control healthcare costs and 

improve the quality of care.  First, the previous focus on treatment has shifted to health 

promotion and disease prevention (disease screening and vaccination plans are now 

included in the plan).  Second, a certain level of healthcare quality is assured by the 

requirement that the providers must register with the Ministry of Public Health in order to 

get reimbursement for inpatient services for this population.  These changes affect both 

drug utilization rates and quality, and the sources of drug utilization data of this 

population.  

The 30-Baht health insurance policy  

The concept of universal health insurance, which was ratified in the new national 

constitution amendment in 1998, states that “All Thai people have an equal right to 

access quality health services…”  Despite a quite substantial number of existing schemes 

offered by the government and by private insurance companies, only 70% of the 

population was covered by these plans.  To expand the previous insurance schemes 

towards the goal of “universal health coverage”, the Thai government introduced the “30-

Baht HI Policy” for the remaining uninsured population.   

The 30-Baht HI policy was introduced by the new government elected in 2000.  

This policy is a product that responds to the 1998 Thai Health Care Reform which 

focuses on the improvement of access to care and reduction of health disparities.  The 

pilot phase of this policy was implemented in 4 provinces (out of a total of 75 provinces 

in Thailand) in February and expanded to another 15 provinces, including 

Ubonratchatani, in June 2001. After successful completion of the pilot phase, the policy 

was implemented nationwide in October 2001.   
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The policy covers every person who did not have any healthcare benefits from the 

existing healthcare benefit schemes mentioned earlier.  Each person can register with the 

primary care center, or a community government hospital in their local district.  The 

eligibility to participate in the plan is verified by the Office of National Health Insurance.  

Registered persons receive a “gold card” that has to be presented when healthcare 

services are sought.  The beneficiaries are required to pay 30-Baht (75 US cents) per 

episode of care. 

The benefits of the policy include medical treatment and disease prevention, 

disease screening and diagnosis, and rehabilitation as necessary.  They also include Thai 

traditional medicine and alternative medicine under the provision of a medical 

professional.  Regarding prescription drugs, the 30-Baht HI policy covers only drugs 

listed in the National Drug Formulary that include most essential drugs recommended by 

the World Health Organization.  These drugs are required by the Ministry of Public 

Health to be included in a hospital drug formulary of government hospitals.  More recent 

and expensive drugs can be added to a hospital drug formulary, but are typically 

restricted to patients who are willing to pay for extra costs (e.g., the CSMBS and SSS 

population).   

Evaluating Health Policy  

In the past two decades, quality improvement (QI) has been a major focus in health 

care services worldwide.  Among other QI initiatives, an increasing number of health-

related policy interventions has been implemented to improve quality, and reduce and/or 

contain costs.  As a consequence, the number of health policy evaluation studies and the 

use of automated healthcare databases for this purpose has increased dramatically in the 

public (e.g., Medicaid and Medicare populations) and private sectors such as Health 
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Maintenance Organizations, such as the Group Health Cooperative of Puget Sound, 

Kaiser Permanente.  

Most health policies that have been implemented are either “regulation” or 

“deregulation”, both, with the intent to affect health service utilization and health 

outcomes.  Examples of regulation policies are the state antibiotics vigilance in the 

Medicaid population, antibiotics restriction in hospitals (26), or co-payments and drug 

reference pricing (27).   

The evaluation of the impact of health policies is difficult because they are 

implemented in non-experimental conditions: the policy typically affects the entire target 

population and thus, control groups are difficult to establish.  In addition, the policy is 

implemented in an already dynamic healthcare environment, and other factors that may 

affect the outcome of interest may not be excluded.  A review of drug policy evaluations 

in developing countries found that most policy evaluation studies used weak study 

designs and were based on post-intervention measures only.  Thus, the studied results 

were not conclusive (28).  From a measurement perspective, evaluations of health 

policies are often restricted to administrative databases, which raise problems such as 

poor data quality, inability to ascertain the outcomes of interest, and incomplete patient 

information data.   

Methodology in Evaluating Health Policy  

Various methods have been used to evaluate the effects of health policy on 

healthcare utilization and health outcomes of the population.  Among more advanced 

study design are randomized controlled trial, uncontrolled time series, and controlled 

time series.  Only time series design, its methods, strengths, weaknesses, and its 

applications are discussed in this section. 
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Time series in observational design 

Time series analysis in a longitudinal study design has been used in the fields of 

economics, political science, and engineering research for several decades.  It has also 

been an increasing number of research studies using time series in the field of drug 

utilization, health policy evaluations, and pharmacoepidemiology.  Several time series 

studies in healthcare research focused on the assessment of the impact of health policy on 

prescribing behavior and drug utilization (26;29-31;31-34). 

There are three major purposes of applying time series analysis: 1) identifying 

patterns of the series of the data, 2) evaluating the effect of an intervention, and 3) 

forecasting future values of the data.  Our study intends to use the analysis of time series 

data to evaluate the effect of the policy (considered an intervention), thus, only the 

literature on the evaluation of interventions is included in this section. 

Segmented regression analysis requires a series of data that was collected regularly 

and is equally spaced over time, e.g., monthly, seasonally, yearly.  There are several data 

sources that can be used to measure the effects of health policy on drug use.  Data are 

derived either from primary data collection (e.g., direct follow-up of patients to ascertain 

information on health outcomes), or secondary data collection (e.g., medical records, 

insurance claim data, pharmacy dispensing data, or hospital discharge data).  The benefit 

of using healthcare data that have been routinely collected for the purpose to document 

clinical interventions or reimbursement is the availability of the data longitudinally in 

large populations (35).  

Outcomes of interest can be healthcare or drug utilization, clinical measures, or 

costs.  The outcome measures can be applied as averages, proportions or rates.  Drug 

utilization measures that are often used in policy evaluation research are number of drugs 
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prescribed per patient, average prescription cost, percent of beneficiaries receiving a 

particular drug, or percent of patients treated according to treatment guidelines (35).  

Lengths of stay and hospital admission rates are widely used to determine the effect of 

the intervention on access to healthcare services.  For clinical measures, surrogate 

markers such as blood pressure can be used.   

Time series is composed of a set of observations that are measured longitudinally 

(36).  The desired number of observations is usually more than 50 to yield sufficient 

sample size to precisely model the data (37). The observations can be measured from a 

single case (e.g., weight of a person over 10 years) but more often are seen in aggregate 

data from several cases, e.g., average drug utilization rates in diabetes patients over 10 

years.   

Nonconcurrent time series design 

The time series design that has no concurrent controls is useful to identify 

immediate effects of a policy intervention; however it always encounters internal validity 

problems due to other causes that may affect the outcome of interests.  Since it is 

impossible to control other factors that might affect the outcomes at the same time as the 

policy did, it is important to base the conclusion on the assumption that there is a close 

temporal relationship between the policy and the outcome, and the extrapolation of the 

baseline trend must be estimated as if the intervention was not implemented.  Figure 2-2 

shows the dotted line indicating the measure before policy and an extrapolation after the 

policy was implemented under the assumption that the policy has no effect on this 

measure.  The full line represents the observed values of the measure if the policy has a 

negative effect on the measure. The time series analysis of non-concurrent data becomes 

more accurate when there is large number of observations before and after the 
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intervention because the prediction of the trend before the intervention is more accurate 

(38).  Time series analysis requires an adequate number of observations (some 

researchers have recommended more than 200 to produce accurate results) (37) before 

and after the intervention to be able to control for trends or seasonal effects.     

Intervention 

Expected 
trend without 
intervention 

Intervention 
group 

Time 

U
ni

te
 

 
Figure 2-2.  Nonconcurrent control group in observational design (27) 

Concurrent time series design 

To overcome the validity problem due to other factors that might affect the 

outcome rather than the intervention, a concurrent control group time series design 

should be used if a comparison group exists.  The concurrent control group can help 

adjusting for the effect of other factors that might oppose or distort the effect of the 

studied intervention.  However, the conclusion of the analysis must be based on the 

assumption that the control trend is equal to the trend in the intervention group if there 

were no effect of the intervention.  The dotted line in Figure 2-3 demonstrates the 

observations in a control population, which has similar trend before the policy (straight 
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line).  After the policy, trend in the control group remains the same as the trend before the 

policy.  In the intervention group, there is a change in the trend after the intervention 

implementation, which suggests a negative effect in decreasing the value of the measures.  

The difference in the slope can indicate the effect of the intervention. 

Control 
group 

Intervention 
group 

Intervention 

U
ni

t 

 

Figure 2-3.  Concurrent control group in observational design (27) 

In this study, the researcher chose to apply a time series design using the CSMBS 

population as a control group to evaluate the effect of the 30-Baht HI policy on hospital 

drug utilization over a 4- year period.  This method is appropriate for aggregate data, e.g., 

drug utilization, hospital visit or hospital admission rates.  Using a concurrent control 

group, the design provides strong evidence of a causal relationship between the 

intervention and outcome measures. 

The following section presents some examples of published studies of health/drug 

policy evaluations using the analysis of time series data.  Some studies used concurrent 

control groups and some did not.  The methods are presented for each study.   
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A study in Manitoba, Canada, evaluated the drug benefit policy change from a 

fixed deductible and co-payment system to an income-based deductible system on receipt 

of prescriptions for inhaled-corticosteroids in children with asthma.  This study compared 

a cohort before and after the drug benefit policy was changed.  No concurrent control 

group was included in the study.  Receipt of prescription and number of inhaled 

corticosteroid doses were compared by visual observation and odds ratios (39).   

Blais et al. conducted a study in Quebec to assess the unintended effects of a cost 

sharing drug insurance plan on drug utilization among individuals receiving social 

assistance.  Drug utilization in three classes of medications was studied: inhaled 

corticosteroids, neuroleptics, and anticonvulsants.  A control group was applied in this 

study.  The Seasonal Autoregressive Integrated Moving Average (SARIMA) model was 

implemented to adjust seasonal effects on drug utilization(40).  

In 1997, the reference pricing policy for angiotensin-converting enzyme inhibitors 

(ACEIs) was implemented in British Columbia, Canada.  Schneeweiss and his colleagues 

conducted a study to evaluate the effects of this policy on quantity and timing of drug 

utilization.  Autoregressive time series of prescription drug claims data for 3 years was 

used to identify the effects of the policy.  The authors conclude that analysis of time 

series data is able to provide detailed information for the policy makers regarding the 

extent and duration of the effects of the drug policy. 

In 1989, the State of New York implemented a Triplicate Prescription Program 

(TPP) as a drug prescribing surveillance system.  After the TPP was implemented, there 

was 55% reduction in the monthly number of benzodiazepine recipients in the Medicaid 

cohort (41). Wagner and his research team further studied the intended and unintended 
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effects on new post-hospitalization benzodiazepine use(42). The effects of the TPP were 

evaluated by an interrupted time-series of post-hospitalization benzodiazepine dispensing 

rates and the substitute medications in a Medicaid population.  The control group in this 

study was the Medicaid population in New Jersey, which adds strength to this study in 

controlling for extraneous factors that might affect benzodiazepine prescribing behavior.  

In 2000, hospitals in Columbia implemented an educational intervention to improve 

appropriateness of antibiotic prescribing practices.  Interrupted time series were 

conducted on three antibiotic groups (aminoglycosides, cephradine/cephalothin, and 

cefazidime/cefotaxime), comparing the hospital weekly rates of incorrect prescriptions, 

and prophylactic antibiotic use in elective surgery to assess the effects of the intervention.  

From a statistical method perspective, this study applied the Autoregressive Integrated 

Moving Average (ARIMA) model of time series data because the series of the data are 

not linear.  The study did not have a reference group because of inability to find a 

comparable setting (31). 

Another study by Ansari et al. in Tayside, Scotland, applied segmented regression 

of interrupted time series analysis to identify the effect of an Alert Antibiotic Policy on 

improving use of appropriate antibiotics (26).  The authors commented that segmented 

regression analysis of pharmacy data is a feasible method for the assessment of the 

effects of the policy (26). 

A study of drug prescribing in primary care practices was conducted in Boston, 

Massachusetts after all non-formulary drugs were removed from the formulary and 

generic samples stocked.  Segmented linear regression analysis was applied to estimate 

changes in levels or trends in formulary compliance (43).    
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In addition to quasi-experimental designs, time series is useful in identifying the 

impact of natural changes or influences.  A study by Tu et al. intended to evaluate the 

effect of the finding from the Heart Outcomes Prevention Evaluation (HOPE) study that 

ACE inhibitor (ramipril) are effective in the prevention of secondary cardiovascular 

disease.  By applying segmented regression of time series of prescribing data, the study 

was able to identify the effect of each publication type on ACE inhibitors prescribing 

(44).  

The above studies have applied time series design and analysis using a segmented 

regression model to evaluate the effect of the interventions or policies.  Some studies 

allowed lag times in the ARIMA process in order to incorporate delayed effects of the 

intervention.  Very few studies utilized a concurrent control group; however those studies 

had sufficient historical observation points to ensure that any change after the policy was 

not associated with the factors that affected the measure before the policy was 

implemented.  For non-linear data (e.g., the percentage of prescribing appropriateness) 

the studies applied various transformation methods (e.g., logits) to establish more linear 

series.  Seasonality that might cause non-linearity of the data was sometimes incorporated 

by using a SARIMA model.      

Quantitative and Qualitative Measurement of Drug Use 

Quantitative drug utilization studies usually refer to the measurement of numbers 

and rates of drug consumption or exposure in the population of interest in a certain period 

of time (e.g., number of drug doses/10,000 population/year, and proportion of patients 

receiving a certain drug per 10,000 population per year).  A qualitative approach of 

measuring drug utilization is the evaluation of “appropriateness” of utilization of a certain 

drug or a class of drugs in a specific population with a certain disease states.  Since the 
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definition of the appropriateness of drug use theoretically incorporates every aspect of 

drug use, it is complicated to conduct a conclusive evaluation of the process of care and 

patient outcomes.    

In the section on qualitative measurements of drug utilization, definitions of 

quality, interpretation, and measurement methods, including explicit criteria and quality 

indicators are discussed.  Sources of the data that have been used in assessing 

appropriateness of drug use are also discussed regarding their applications and the 

limitations.   

Quantitative Approach to Measuring Drug Utilization 

According to the WHO, drug utilization is defined as marketing, distribution, 

prescription and use of drugs in a society and economic consequences (45).  A drug 

utilization study refers to the assessment of medical, sociological-behavioral and 

economic factors influencing drug utilization, including the effects of drug utilization at 

all levels.  

Lunde and Baksaas (46) describe general objectives of drug utilization studies as 

“problem identification and problem analysis in relation to importance, causes, and 

consequences, and an establishment of a weighted basis for decisions on problem 

solution; assessment of the effects of the action taken.  These objectives are relevant to 

problems and decision making throughout the drug and healthcare systems.  The 

approaches may vary according to the purpose and the needs of the users.  Those include 

the health authorities, the drug manufacturers, the academic and clinical health 

professionals, social scientists, and economists as well as the media and the consumers 

(46)”.  
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Measurement Units of Drug Utilization  

Quantitative drug utilization studies involve drug utilization statistics (e.g., 

utilization rates) of the population by age, gender, disease stage, geographical area, or 

across time.  Drug utilization rates can be used to determine access to care or areas that 

are under- or over-utilized.  These statistics are also useful to plan for drug importation, 

production, and distribution by pharmaceutical industries and government authorities.  

Drug utilization rates have been used as crude estimates of disease prevalence, morbidity 

and mortality rate, e.g., digitalis utilization for congestive heart failure.  In addition, drug 

utilization rates allow monitoring of drug use in specific therapeutic groups that are 

associated with drug therapy problems (e.g., NSAIDs, narcotic analgesics, hypnotics and 

sedatives) (47).  In addition, drug utilization rates can be used to monitor the effects of 

health-related policy and activities over time and across populations.  

The defined daily dose (DDD) 

There are several widely accepted measurements of drug utilization in research 

depending upon the purpose of the study, research community and institution, country, or 

the type of available database.  In early 1970’s when drug databases were not fully 

established and detached from population data, the researchers in drug utilization studies 

predominantly used costs of drug use and volume of prescription as an index of drug use.   

However, there are several limitations of using cost data to represent actual drug 

use in the population.  Costs of drugs were drastically varied over time, depending on 

pricing policy, country, currency exchange rate, and quantity of drug purchasing. 

Additionally, cost does not have any correlation to the population denominator, such as, 

demographic factors, disease conditions, prescribers, or health of the population; thus, it 

is difficult to interpret this cost data in drug utilization studies.     
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Another measurement unit of drug use is the number of prescriptions per patient 

or per population.  This unit has been used in drug utilization review studies for several 

decades since prescription records, were recorded in the computer systems.  The number 

of prescriptions could be used to indicate the number of patients who received drugs; 

however, it still has some limitations as various quantities may be prescribed per 

prescription or the gap between drug prescribed and dispensed.  The number of 

prescription units remains insufficient in evaluation associations between drug use and 

the indication (disease) and patient health outcomes.  This unit may not be an appropriate 

measure if numbers of drugs and quantity per prescription vary largely. 

In late 1980’s, the World Health Organization introduced a standardized 

measurement unit of drug utilization, that is, the Defined Daily Dose (DDD).  This effort 

aimed to provide a unit for comparison across countries and to enable drug utilization 

monitoring over time.  The DDD is a technical unit of drug utilization that provides an 

estimate of the number of patients within a community who receive a drug(s) of 1 

maintenance dose.  It is calculated based on the assumed average dose per day for a drug 

product used for its major indication in actual practice (48). The identified dose is 

suggested by the medical literature and presumed to be the average maintenance dose 

when used for the major indication (with full patient compliance).  We used Equation 2-1 

to estimate utilization of a drug in a population of 10,000 per month, expressed in DDDs.    

DDDs/10,000 people/month = amount of drug (mg) sold in 1 year x 10,000   (2-1) 
               DDD (mg) x 12 month x number of people 

 

Strengths of the DDD  

 Measurement of drug use is independent of brand name, package size, and sales price  
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 Measuring drug utilization based on the same DDD allows comparison across 
settings, regions, and countries 

 DDD could be used to monitor drug use overtime if the main indication and dosage of 
the drug remains the same  

 DDD could be used to estimate drug utilization of the population using aggregate 
data, e.g., sales data  

 DDD has been adopted widely for more than two decades in research and health 
policy and the WHO, which offer advantages to current researchers in understanding 
the application of the DDD and then apply to their research.    

Limitation of the DDD  

 DDD is defined based on Scandinavian data using the therapeutic maintenance dose 
for an adult person of 70 kg bodyweight and normal organ functions.  
Generalizability to other countries or patient populations, such as children or patients 
with renal failure, is limited.    

 DDD is only defined for the main indication of the drug for a disease and does not 
refer to other uses, e.g., prophylaxis.  Moreover, several drugs are used with no 
indication (off-labeled).  

 DDDs are not defined for a preparation for topical use, sera and vaccines, 
antineoplastic drugs, anesthetics, or contrast media. 

 Number of patients receiving DDD based on population-based drug utilization 
estimates is a rough estimate under the assumption that patients have full compliance, 
and may not represent actual drug use.     

Defined daily dose in drug utilization research  

A good example of the applications of the DDD is demonstrated by the study of 

trend in drug consumption of calcium channel blockers in the Czech Republic (49).  This 

study focused on the drug utilization pattern overtime and comparison across selected 

countries.  This study applied the DDDs to identify effects of the intervention 

(publication of the adverse drug events of short acting nifedipine) on drug use. Drug 

utilization was measure by the DDD system using wholesale data from the General 

Health Insurance Company of each country.  The DDD unit was used in a retrospective 
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study of antipsychotic agent utilization in Spain, which indicates the benefit of this unit to 

compare pattern of drug use nationally and longitudinally (50).      

Defined daily dose in health policy and healthcare delivery 

A study by Damiani et al. in 2002, identifying the effect on non-hospital 

prescribing of intramuscular administered cephalosporins (IACs) in Italy, showed an 

application of the DDD in measuring drug overtime.  Since drug expenditure for 

parenteral cephalosporins was a major part of the country’s healthcare drug budget, there 

was a community-level regulation to restrict use of IACs called CUF55, which limit the 

use of these antibiotics to specific infections that are resistant to other common 

antibiotics, or in patients with immunodeficiencies.  CUF55 was then modified to 

deregulate second-generation cephalosporins, cefonicid and cefmetazole.  The research 

applied DDD to measure changes of the targeted drugs (cefonicid and cefmetazole) and 

the drugs that might be used as a supplement (3rd generation or 1st generation 

cephalosporins) associated with the regulation (51).  This study shows that DDD is 

sensitive to a measure change of drug use overtime and offer the detection of the effect of 

the health policy on drug utilization of the country using sales data.    

Defined Daily Dose in drug utilization review study (clinical analysis) 

Problems of drug use addressed by the IOM in the report in 1998 are well-known 

as overuse, underuse, and misuse (52).  Can DDD be applied to find the evidence 

regarding problems of drug use?  The selected examples using the DDD system below 

addressed appropriateness of drug use in different countries. 

The first example is the study of misuse of sumatriptan by measuring number of 

DDD prescribed from a prescription database in Denmark by Gaist et al.(53).  Second 
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example is a study of appropriateness of DM drug use between settings, GPs and 

specialists in two different geographical areas in Sweden (54).  This method applied 

actual prescribed dose compared the DDD to detect change over time and identify the 

differences of prescribing practice in between the two towns.  Another example is a 

comparison of quinolone use in general population in long-term care facilities, and within 

a single institution in the Netherlands.  This is a good example of the DDD application 

for exploratory research on appropriateness of drug use and prescribing behavior(55).   

Alternatives measurements to the DDD 

There are several units of drug utilization measurement available and have been 

used in drug utilization studies.  However, at this time the alternatives do not prove much 

advantage over the DDDs.  Five alternative measures of drug use are presented below 

and offer some strength and weaknesses in different issues.
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Table 2-1.  Alternative units for measuring drug utilization  

 Alternative Advantage Disadvantage
Prescribed Daily Dose (PDD) (56) 
Description: 
A defined actual prescribed dosage by 
prescribers in a selected geographical area or 
setting 

Useful for a study of prescribing behavior 
and therapeutic traditions 
Useful for a study of morbidity prevalence 
Reflect actual practice than can be compared 
to the DDD 

Non-standardized measure make it difficult to compare across 
settings, regions, countries, and overtime 

Minimum marketed dose (MMD)(57) 
Description: 
A minimum dose that will produce a desired 
therapeutic effect, which is the minimum dose 
marketed by the manufacturer   

Same as the DDD Only reflect how many people received a minimum dose 
Minimum dose is subject to change depends on the market, thus 
it is not consistent for longitudinal comparison 
Variations of minimum dose produced by different 
manufacturers who produced the same drug make it difficult to 
decide which one to use 
Comparisons of drug use between countries are limited, because 
of the unavailability of the minimum dosage of a drug in some 
countries 
Because of the limitations there is only little information 
available in the literature to compare the results of a new study 
with.  

Therapeutic Course  
(TC)(58) 
Description: 
Measurement of drug dose for the whole 
course of treatment.  This parameter is 
accounted for time of drug therapy. 

DDD combined with TC offer a more 
reliable information about exposure to drug 
use  
Provide meaningful drug utilization measure 
of how many people receive full course of 
therapy (appropriate care),e.g., antibiotics 

Length of some therapies may vary, e.g., infection becomes 
chronic with complications that the set length of TC may not 
apply.  
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Table 2-1.  Continued 
Alternative   Advantage Disadvantage
Equipotential dose (ED)(59) 
Description:  
ED is created by two doctors in a Danish 
research group for treatment of hypertension.  
It is defined as “the amount of efficacious 
substance in relation to a given amount of a 
given drug, the amounts having the same 
potential effect on the blood pressure”. 

Not obvious advantage over the DDD, 
because the DDD is calculated based on 
equipotency assumption. 

Defined by only two doctors, thus generalizability is 
questioned. 
Indicate treatment effort in terms of lowering blood pressure, 
but does not indicate how many patients received the drugs.   

Average Daily Dose (ADD), (German Drug 
Index)(60;61) 
Description: 
Defined by pharmacologists in the German 
Scientific Institute of General Health 
Insurance according to German drug use 
situation.   

Same concept as the DDD, but specific to 
German drug therapy situation 

No advantage over the DDD 
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Qualitative Approaches in Measuring Drug Utilization 

To discuss the measurement methods of drug utilization quality, it is necessary to 

understand how quality is defined from the level of quality of healthcare services to 

quality of drug use in the literature.  Then, the measurement tools will be discussed for 

this application in quality improvement and drug safety studies. 

Concept of quality of care and its measurements 

In the US, since 1965 when the government offered Medicaid and Medicare 

programs to the poor and older populations, the need to monitor and improve quality of 

care has required most healthcare institutions to set a framework to assess and improve 

quality of care.     

Quality of care is a multifaceted concept. The most widely referred concept of 

quality of care was introduced by Donabedian in 1978 (62), which suggests that quality 

of care can be measured at three levels; health-related structure, process, and outcomes.  

Health-related structure is described as factors related to healthcare systems and health 

policy, such as the healthcare delivery system, population needs, or an economic 

situation.  Heath-related process is a measure of ability to access care financially and 

non-financially, and a level of health risks.  Lastly, the ultimate goal of healthcare quality 

is to produce efficient and equitable of health status (health outcomes) (62-64).  

There are six types of access to healthcare: potential, realized, equitable, 

inequitable, effective, and efficient (65).  The definitions of access to care and the types 

of health policy that target each level of access are described in Table 2-2.  Literature 

studying access to care has emphasized that access to care is a relative term based on 

healthcare needs (66;67).  In 1993, the IOM redefined access as the timely use of 

personal health services to achieve the best possible health outcomes(68).  From this 
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definition, the interpretation of access to care is expanded to include patient’s needs and 

the consequent health outcomes.   

In this study, three levels of access, potential access, realized access, and 

inequitable access, are studied.  This study intends to evaluate the effects of the health 

policy that offer health benefits to increase healthcare service utilization (potential 

access).  Drug utilization rates are measured to determine realized access as a result of the 

30-Baht HI policy.  Prescribing appropriateness is the measure of effectiveness access to 

drugs.  Equitable access is measured by comparing drug utilization measures (rates and 

quality) between two populations.  Gaps of drug utilization rates and quality suggest 

inequity (disparity) of access to drug therapy.  

 
Table 2-2.  Types, definitions, and policy purposes of access to healthcare services 
 Type Definition Policy Purpose 
1. Potential access Healthcare system characteristics and 

enabling resources that influence use of 
health services 

To increase or decrease health service 
use 

2. Realized access Use of health services To monitor and evaluate policies to 
influence health service use 

3. Equitable access Use of health services is determined by 
demographic characteristics and need 

To ensure health services distribution is 
determined by need 

4. Inequitable access Use of health services is determined by 
social characteristics and enabling 
resources  

To reduce the influence of social 
characteristics and enabling resources 
on health services distribution 

5. Effective access Use of health services improve health 
status or satisfaction 

To improve the outcomes (health status, 
satisfaction) from health services use 

6. Efficient access Minimizes the cost of health services 
use and maximizes health status or 
satisfaction 

To minimize the costs of improving 
outcomes from health services use 

Source: Adapted from Measuring access and trend. Introduction to health services, 5ed.(65) 
 
Donabedian (63;63) further discussed the concept and the measurement of quality 

of care in the subsequent publications and suggested that quality is composed of seven 

attributes: 1) efficacy: the ability of care to improve health; 2) effectiveness: the actual 

health improvement resulted from care; 3) efficiency: the greatest health improvement 

with the lowest cost; 4) optimality: marginal health improvement compared with cost; 5) 
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acceptability: access to care, patient-practitioner relationship, convenience of care, patient 

preference to effectiveness and cost of care; 6) legitimacy: value of care to the society; 

and 7) equity: distribution of access and quality of care that is fair based on needs (63). 

The evaluation of quality of drug therapy, healthcare product and service, must be 

conducted based on these attributes.   

However, in defining quality of drug therapy in this study the researcher focuses on 

only two attributes: effectiveness and equity, more than the rest of the attributes, because 

they are feasible to operationalize and measure with the hospital data sources, which the 

researcher selected for the analyses of this study.  Further more, other attributes are less 

likely to be affected by the implementation of the 30-Baht health insurance policy.   

Definitions of efficacy, effectiveness, and equity of drug therapy are described below.    

Effectiveness 

Effectiveness of drug therapy is the ability to improve health outcomes in patients 

with a specific disease under the “real world” of everyday practice.  The real world 

situation may include heterogeneous patient’s characteristics comparing to the patients in 

the clinical trials (e.g., age, race, compromised renal function), low patient adherence 

(e.g., patients stop taking the drugs, or miss doses), and inappropriate prescribing by 

physicians resulting from certain conditions (e.g., limited choice of drug in the formulary, 

limited resources, or lack of knowledge).  The evidence of drug effectiveness is available 

in randomized clinical trials and for a number of diseases. This evidence is summarized 

as clinical treatment guidelines that can be used as a gold standard to evaluate the 

effectiveness of drug use in the population of interest (63).  However, there are some 
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limitations of using clinical treatment guidelines to support drug effectiveness (e.g., some 

patients fail to respond the recommended drugs or dosage). 

Equity 

Equity is fair distribution of drug utilization and quality based on individual needs.  

Individual needs include patient’s disease condition, co-morbidities, and demographics 

(63).  Equity is a relative measure that can be measured by comparing drug utilization 

rates and quality with those of other population(s).  This means that patients with the 

same disease state, and with similar co-morbidities and demographics, should receive 

similar drug therapy.     

The Global Health Equity Initiative (GHEI), a collaborative research network of 

twenty countries addressing the increasing inequities in health, has defined equity as 

“fairness” that healthcare services should be available and accessible as needed.  This 

definition could imply that needy (sicker or more vulnerable) groups within a society 

require access to care at a higher level of resource consumption than those people who 

have better health status.  Then, the gap of equity of care will be reduced (69).   

In Minnesota, Minnesota Health Care Commission applied the concept of equity in 

providing universal health care coverage to the residents that set the goal as affordable, 

accessible, and accountable healthcare for everyone.  It addresses financial barriers and 

non-financial barriers to access to care related to geography, culture, language, race, 

transportation, and a shortage of providers (70).  The provision of the 30-Baht HI policy 

is different from the universal healthcare in Minnesota, as it did not include non-financial 

factors.  Thus, these factors remain influence on drug utilization. 
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Approaches in measuring appropriateness of drug use 

Quality of drug use has been evaluated and studied by a method called drug 

utilization review or drug utilization evaluation.  Drug utilization review is defined as “an 

authorized, structured process that reviews, analyzes, and interprets the pattern of drug 

use in a given health care delivery system in relation to explicitly predetermined criteria, 

guidelines or standards(71;72).”  In general, quality is used interchangeably with 

“appropriateness” in drug utilization review literature.  Schmader and his colleagues have 

defined the term “appropriateness”  as “the selection of a medication and instructions for 

use that agrees with accepted medical standards to provide safe, effective care(73).”  

Assessment of quality is judged by appropriateness of drug use, including choice, 

dosage, duration of therapy, drug administration, drug monitoring, and patient 

compliance (74).  In many cases, practitioners use their expert judgment for 

appropriateness.  On the other hand, researchers seek to apply methods that are more 

objective and based on the evidence published in the literature.  Some researchers used 

categorical measures to evaluate the appropriateness in terms of whether a drug was 

present or not (e.g., the percentage of patients who received antihypertensive medications 

to control blood pressure).  However, there are several reviews criticizing that it provides 

insufficient information addressing the complexity of medication use (75-77).  

As stated earlier, quality of drug use is defined as quality of prescribing in this 

study because drug use quality is based on what physician prescribed in the hospital 

environment.  Three components of quality of prescribing are selected for the assessment 

in this study: choices of drug, dosage, and duration of therapy, as these components are 

addressed by the WHO regarding quality of prescribing.  The WHO has defined quality 

of prescribing as “prescribing the right drug, with the correct dose, duration, and drug 
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form for the right indication, with adequate information and instruction to the right 

person in accordance with co-morbidity and other medication used”.  In evaluating the 

quality of prescribing, various data should be available, e.g., patients’ demographics, 

disease diagnosis, and detailed information of prescribed drugs (dose regimen, duration 

of therapy), and reimbursement methods (78).  In this study, these required data are 

available in the administrative database of the selected hospitals. 

Measuring quality of drug utilization using explicit criteria 

In drug utilization studies, explicit criteria have been introduced to evaluate 

prescribing appropriateness at a patient-level, mostly in inpatient populations, where a 

usual amount of information related to drug use is available.  These explicit criteria were 

established based on current clinical knowledge, practicality, and the available data 

sources.  Extensive literature on drug appropriateness using explicit criteria exists in 

elderly populations because of their vulnerability and complexity of care.  An example of 

an explicit criterion for elderly populations is an indicator that evaluates the 

inappropriateness of benzodiazepine use. 

Talerico (79) conducted a critique of six measures (Beer’s criteria, Avorn index of 

potentially inappropriate drug use, Medication Appropriateness Index, the Defined Daily 

Dose, Panel Assessment for drug regimen, and Swedish medical product agency 

guidelines) for their utility in assessing inappropriate psychoactive drug utilization in the 

elderly.  This critique applied six criteria to evaluate the measures’ validity and 

reliability: 1) indication for drug therapy, 2) the effectiveness of drug therapy, 3) correct 

dosage adjusted for pharmacodynamic and pharmacokinetic changes in elderly, 4) 

appropriate duration of therapy, 5) duplication of drug therapy, and 6) the risk of adverse 

events.(79)  The results from the review confirmed that most measures based the 
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appropriateness of drug use on the effectiveness or choice, dosage, and duration of 

therapy.  This finding indicates that the three criteria are important components in 

assessing quality of drug use.  Other criteria are also important, however, difficult to 

measure without complete drug information and patient outcomes.  Thus, other criteria 

that are not used in this study where not discussed in this chapter.  

A study by Owen et al.(80) estimated the sensitivity and specificity of explicit 

criteria in assessing quality of antipsychotic drug use compared with implicit criteria as a 

gold standard.  The explicit criteria produced high sensitivity (84.6%), however, 

relatively low specificity (71.7%).  Using the explicit dose criterion may result in a 

systematic overestimation of inappropriate dosing.   

Medicaid claims data has been used to measure inappropriateness of psychotropic 

drug use.  However, the researchers suggest that the finding has a potential 

overestimation of inappropriateness of psychotropic drug, because many filled 

prescriptions are never taken, and the adherence with the prescribed drugs is often not 

verified (81).  Thus, prevalence of (in) appropriateness of drugs in the population based 

on prescription refill data should be interpreted carefully. 

Measuring quality of drug use by quality indicators (QIs) 

 Quality indicators have been introduced with the concept of quality improvement 

for more than a decade(82).  Almost every healthcare institution has adopted the concept 

of quality improvement to be able to achieve standards set by accreditation organizations 

and to compete in the healthcare market.  To be able to measure quality of healthcare 

services, quality indicators must be established.  The Agency of Healthcare Research and 

Quality (AHRQ), and Health Care Financing Administration (HCFA), the Joint 

Commission on Accreditation of Healthcare Organization (JCAHO), and the Center of 
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Medicaid and Medicare Services (CMS) are responsible to provide guidelines for quality 

for each type of services, healthcare institutions, and populations.   

The AHRQ is responsible for creating tools and resources that help healthcare 

providers and their institutions to provide high quality of care that is safe, accessible and 

affordable to the patients.  These tools include surveys of medical expenditure, and 

healthcare utilization, questionnaires to assess patients’ experience in healthcare services, 

and quality measurement tools to assess clinical performance, including the AHRQ 

Quality Indicators (QIs). 

The AHRQ developed three sets of QIs to identify specific areas that are potentially 

problematic in hospital services: prevention, inpatient care, and patient safety.  These QIs 

are specifically developed to allow the assessment of quality using hospital inpatient 

administrative data.  The following discussion focuses only on inpatient care quality 

indicators that are applied to this current study.  Process of developing the indicators and 

the criteria of the selection of quality indicators are described. 

The AHRQ inpatient QIs have been developed based on the Healthcare Cost and 

Utilization Project (HCUP) QIs, which are consisted of 33 clinical performance 

measures.  The HCUP QIs covers three dimensions of care: 

1. Potentially avoidable adverse hospital outcomes, e.g., measurement of mortality rates 
among low-risk patients receiving common procedures, complication rates during 
hospitalizations, e.g. UTIs 

2. Potentially inappropriate utilization of hospital procedures, e.g., overuse or underuse 
of a certain healthcare services (cesarean section)  

3. Potentially avoidable hospital admissions, e.g., immunization rates to prevent 
pneumonia in elderly population 

However, there are several limitations of measuring quality of care using the HCUP 

QIs.  These indicators do not include considerations of severity of risk adjustment; the 
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denominators of the measurement were based on hospital discharges rather than 

populations; and the indicators mainly focus on surgical procedures and did not represent 

chronic diseases or pediatric illnesses (83). 

The revised Inpatient QIs by the AHRQ include the following areas: volume of 

healthcare utilization (esophageal resection volume), mortality indicators for inpatient 

procedures, and mortality indicators for inpatient conditions, utilization rates (healthcare 

services overuse, underuse or misuse, e.g., cesarean delivery rate) (84). The 

measurements of quality related to drug use mandated to report to the Congress, are the 

percentages of persons with outpatient visit and the percentage of persons with 

prescription drugs. 

It is important to understand what criteria are used to establish those indicators to 

be able to justify the selection of the QIs in measuring the quality or appropriateness of 

drug utilization in this study.   

Reliability and validity criteria for QI selection 

Quality indicators to measure quality should be valid and reliable.  The AHRQ has 

used six criteria (84) to evaluate the validity and reliability of the established quality 

indicators as follows:  

1. Face validity: the QIs must be established based on sound clinical evidence from the 
literature and must be able to indicate quality aspects that apply to providers or the 
healthcare system. 

2. Precision: the QIs should be able to capture the quality across populations (e.g., types 
of providers or health plans) 

3. Minimum bias: the QIs should take into account of the disease severity and patient 
co-morbidity.  The differences of quality must not be biased because of different 
patients’ disease-related characteristics. 

4. Construct validity: the QIs should be consistent with other QIs measures that evaluate 
the same aspect of quality.  An example for construct validity is that prescribing of 
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beta-blocker after myocardial infarction should correlate to reduction of 
cardiovascular mortality. 

5. Fosters real quality improvement: the QIs should facilitate the implementation of 
quality improvement programs. 

6. Application: the QIs should be able to implement with other indicators and together 
provide broader picture of the quality. 

Proposed measures of the three targeted quality criteria: efficacy, effectiveness, and 

equity will be described, and the operationalization discussed. 

Challenges of Measuring Quality of Drug Use 

Validity of the measures  

In our study, effectiveness of drug therapy will be measured based on only three 

health-related-process components: drug choice, dosage, and duration of the therapy. 

Other levels of health-related processes are not measured, e.g., severity of the diseases 

that affects choices, dosage, and duration of therapy.  In addition, the measurement of 

quality neither includes health-related structure (e.g., availability of drugs in the hospital 

formulary), nor health-related outcomes (e.g., lengths of stay in the hospital, adverse drug 

events, and mortality).    

Secondly, this unit of measurement of quality of drug use in the unit of proportions 

of patients receiving effective drugs based on the US clinical treatment guidelines from 

reputable sources may not have some limitations, in the situation that physician 

compliance to the guidelines is low.  Standard treatment guidelines are not well-

established or well-adopted from the practitioners in primary care hospital level in 

Thailand.  It seems unfair to use standard dose, duration, and choice of therapy of some 

institutions to measure quality of care before introducing them prior to the measurement 

of the quality in their settings.  However, modern practice of medicine came from 
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evidence-based that the researcher would assume that the practitioners learn this concept 

from medical school, and should update their practice based on current published 

evidence.  From this reason, variation of effectiveness of drug therapy may be observed 

from different hospitals.   

Reliability of the measures 

The measurement of quality of drug use that is reliable should allow the 

comparison of drug use overtime.  The measurement unit is not able to capture the 

change of effectiveness of drug use over time, if the standard of quality changes (e.g., 

new drugs are approved and recommended by the guideline, or dosage recommendation 

is changed).  It is important to clarify the standard of effectiveness of drug use when 

comparison over time is conducted. 

Sensitivity and specificity 

Since effectiveness of a drug will be concluded only if all three components 

(choice, dosage, and duration of therapy) are correct based on the guideline the measure 

have high specificity, but low sensitivity.  By this, it means the measure has ability to 

capture drug ineffectiveness better than drug effectiveness (i.e., patient received a correct 

choice of antibiotic and dosage, but the duration was one day shorter to the 

recommendation, it will be categorized as ineffective, however patients might recover as 

well as receiving full course of therapy).  

Validating Computerized Administrative Databases 

Administrative databases have been collected primarily for reimbursement 

purposes.  Additionally, clinical data in these databases are collected in the electronic 

format that facilitates data extraction and statistical analyses.  For these reasons, these 

databases have become one of the main sources of drug and disease data for 
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pharmacoepidemiologic research and health policy evaluations(85).  The characteristics 

of the databases differ depending on the size of the data, timeliness of the data (e.g., how 

recent the data is available in the databases), number of variables collected in the 

databases, and types of institution that provide healthcare services (e.g., hospital 

databases, community pharmacy databases, and claims databases).  Most administrative 

databases contain patient demographics (e.g., age, gender, marital status, disease 

diagnosis, drugs, hospital charges, and health insurance status), which are necessary for 

the charge reimbursement and suffice to identify disease condition and drug utilization 

for health policy evaluations.  Van Eijk et al. suggested in his article about data 

requirement for research in 2001 that the data should be accurate and in computerized 

and standardized format.  In addition, record linkage should be unique and easy to link 

the data on patients’ characteristics, medical, and prescription drug data (78).  

Examples of administrative databases that have been used in 

pharmacoepidemiologic and drug utilization research and quality assurance purposes are: 

Medicaid Management Information System (38;42;72;76;85-128), the Group Health 

Cooperative of Puget Sound(42;129), the Manitoba Health Service Commission(39;130-

142), and the Medicare database (94;143-148).  

Data Validation Methods 

Data validation methods widely used to validate healthcare data are the external 

and internal data validation.  External data validation means the data is compared with 

other data sources that contain the same data.  The comparison data source for external 

data validation should be accurate and, thus, is considered the gold standard database.  

However, when a gold standard or a validated database is not available, internal 

validation methods are used for evaluation.  Internal validation method is basically a 
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cross-check within the same database, or longitudinal comparisons to identify any 

inconsistency of the data that are unexpected (e.g., downward peak of prescription drug 

claims in a particular month).  Methods of data validation, measurements of data quality, 

and information from the literature regarding data validation from administrative 

databases are discussed below.    

External data validation 

 West et al. describes three major quantitative methods of measurement errors of 

the data in a database that is compared with one or more other data sources: 1) reliability, 

2) validity, and 3) agreement (149).  The reliability measure is used when the same 

source of the data is used more than once for the same information on the same person.  

An example of reliability is the consistency of blood pressures in repeated measurements 

of an individual.    

Validity or accuracy of the data can be assessed by comparing specific data from 

one database to a superior source(s) that is considered the gold standard.  There are two 

measures for validity testing, sensitivity and specificity.  Sensitivity or completeness is 

used to represent the extent to which the studied database correctly identifies individuals 

who have the characteristics of interest (e.g., benzodiazepine users, or patients with 

diabetes) compared with the true occurrence in the gold standard source.  Specificity 

measures the extent to which the studied database correctly identifies individuals who do 

not have the characteristics of interest (e.g., elderly who never used benzodiazepines, or 

patients without diabetes) (149). (Figure 2-5)   

In general, data that has high sensitivity are more likely to have low specificity 

(149).  West et al. suggests that absolute values of these measures can be falsely 

interpreted.  For example, if the true prevalence of insulin use is 5%, and by using claims 
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data with a specificity of 95% (and 100% sensitivity) the prevalence will double to 10% 

(149).  For these reasons, the benchmark (or expected values) of the sensitivity and 

specificity should be carefully set and interpreted. 
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Sensitivity = A/n1 
Specificity = D/n2 
Positive predictive value = A/m1 
Negative predictive value = D/m2 

Figure 2-4.  Formulas for calculating sensitivity, specificity  

Adapted from Pharmacoepidemiology, 3rd ed. Strom BL, 2000.(45) 
 
Other terms that have been used in research to identify the “performance” of a 

database are positive predictive values (PPV) and negative predictive values (NPV).  

Validity cannot be concluded with these measurements because they are calculated using 

the denominator from the studied database (not from the gold standard). (Figure 2-4)  The 

PPV and the NPV rely on sensitivity and specificity (or validity) of the data source and 

the prevalence of the exposure or the outcome of interest.  For example, even if the 

database has the same validity of drug exposure in two populations, the PPV and NPV 
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will be different if the prevalence of drug exposure in the two populations is not 

similar(149). 

In this study, percent agreement will be used to identify validity of the diagnosis 

and prescription drug data.  An example of assessing validity of diagnosis data for 

pneumonia from the HI database is to compare the ICD-10 code of J13 and J15 with 

prescribed antibiotics (in this database bacterial culture results are not available for 

comparison).  Using the same method, the reliability of prescribed drug data can be 

assessed using the diagnosis codes for any bacterial infections that are sensitive to the 

prescribed antibiotics. 

Disease diagnosis code  

Diagnostic codes that are found in databases are either the International Code of 

Diagnosis (ICD) version 9 or 10 (150).  The first concern in using the ICD Codes to 

identify patients with the disease is whether the ICD Codes are accurately and completely 

assigned to the corresponding clinical conditions (151;152).  The ICD code system does 

not provide any disease description (i.e., standardized diagnostic criteria), which might 

produce misclassification of the disease.  Diagnosis coding accuracy varies depending on 

various factors, e.g., institutional policy of coding for reimbursement purposes, whether 

the disease is easy to diagnose or not, incentive for coding, and how well the data coding 

personnel are trained (150).  

Examples of disease diagnosis coding bias were found in a study by Hsia et al. in 

1988, when data accuracy was tested by comparing the claim data with the diagnosis 

from original medical records in Medicare patients in 239 hospitals  The results show that 

20.8% of diagnosis codes was not accurate, and 61.7% of these discrepancies financially 
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favored the hospitals (153).  The study was repeated in 1988 (154), the results showed the 

same problem that 14.7% of records contained errors that altered the diagnosis-related 

groups; 50.7% of these errors financially benefited hospitals.      

The validity of the ICD coding varies across disease states.  Payne et al. addresses 

that the ICD-9-CM system is not able to capture several clinical problems in outpatient 

settings and important functional, socioeconomic, and psychosocial factors. For example, 

Alzheimer’s disease and related dementias (ADRD) were under-coded in Medicaid, 

Medicare and managed care populations (155).   

Generally, administrative databases are designed to contain a limited number of 

slots for assignment of ICD codes, which might be sufficient for uncomplicated cases, 

but inadequate for patient with multiple complications.  However, the studies of validity 

of disease diagnosis codes in Medicare population (156;157) suggest an increase in the 

number of slots for diagnosis and procedure coding might not assure the improvement in 

completeness of the data.    

Medicare claims data has been validated for different purposes, e.g., measurement 

of drug utilization, disease prevalence, and adverse drug event.  Buchmueller validated 

the Medicare data for measuring tumor stage by comparing with SEER data as a gold 

standard.  For the inpatient population, the diagnosis (ICD-9-CM) (158) was obtained 

from the Medicare Provider Analysis and Review (MEDPAR) files, while the data for 

outpatients were extracted from Medicare claim database.  Sensitivity was higher in the 

inpatient than the outpatient population.  Sensitivity was lower in regional disease than 

distant disease.  Positive predictive values varied with the affected organs (38.3%-

84.8%).  The sensitivity and PPV values were never simultaneously 80% within one 
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stage of a specific cancer.  The findings suggest that Medicare claims data have limited 

utility for the study of cancer stage due to the high rate of misclassification (143). 

Another data source that has been used in research is the Group Health Cooperative 

of Puget Sound (GHC) database. The automated data of GHC was validated to identify 

complications and co-morbidities of diabetes patients by comparing the ICD-9-CM and 

Current Procedural Terminology codes with medical chart data (gold standard) (129). 

The overall sensitivity of diabetes complications was high, but varied by each 

complication (79.2% for ostomyelitis to 95.2% for myocardial infarction).  The PPV was 

low (mean 46.3%, [8.6%-88.5%], except for amputation (82.9%).  Even though, 

sensitivity was acceptable to detect the complications and co-morbidities of diabetes, the 

overall PPV was low.    

Prescription drug data 

Completeness (or accuracy) of prescription drug data in administrative databases 

varies depending upon various factors (e.g., whether it is voluntary data collection or 

mandatory) and the complication of data submission.    

A study by Kozyrskyj et al. (138), the Drug Programs Information Network (DPIN) 

electronic prescription claims database in Manitoba, Canada, confirmed that voluntary 

data collection is prone to data incompleteness.  The completeness was assessed by 

comparing the prescription number from the DPIN with the original pharmacy records.  

The results showed that prescriptions reimbursed from the province’s drug befit plan, 

Pharmacare, were 93% (98%CI 92.4% to 93.6%) with the original records.  The 

completeness of prescription were lower for the treaty status Indians (Indian Affairs) and 

social assistant recipients (Manitoba Family Services/City of Winnipeg Social Services) 
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compared to the Pharmacare group (79.7%, 98% CI 78.0% to 81.4% and 90.1%, 98% CI 

88.8% to 91.4%, respectively).  The study found that the completeness of the data was 

varied by type of drug benefit plans, where the pharmacists receive drug reimbursement 

from Pharmacare based solely on the data entered in the DPIN, while the drug data for 

Indian Affairs and the social assistant recipients were voluntarily collected for drug 

utilization evaluation purposes (138).     

McKenzie et al. validated the accuracy of Medicaid pharmacy claims for estimating 

drug use among elderly nursing home residents in Oregon by comparing drug data with 

medical charts found that the percent agreement and PPV were above 85% for 

antipsychotics, antidepressants, and anxiolytics (kappa = 0.81, 0.63, and .0.52, 

respectively) (107).  The findings suggest that Medicaid pharmacy claim data are 

accurate (107). 

Since the computerized healthcare database in this study is used in place of paper 

patient records, external data validation (comparing the data from the HI database with 

other data sources) is not possible.  Thus, internal validation methods will be used.   

Internal validation methods 

Internal validation of the data has been used widely for disease incidence(159), 

diagnosis confirmation(151), and adverse drug event measurement(97;160-162).  The 

researchers validated specific data, e.g., disease diagnosis (ICD-9-CM) codes by 

comparing with other data that represent the disease such as laboratory results or 

prescription drug data. For example, the ICD-10 for community-acquired pneumonia can 

be validated with positive results of the blood culture for Streptococcus pneumoniae.  

Gerstman et al. used prescription drugs (e.g., anticoagulants) with the disease 

diagnosis (deep vein thrombosis or pulmonary embolism) to identify patients with venous 
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thromboemobolism (163).  Movig et al. validated the ICD-9 codes for hyponatremia 

(276.1) from the Dutch PHARMO record linkage database by comparing them to 

laboratory serum sodium (Na+) measurements.  The study found that sensitivity was low 

and only 30% of the cases were found using the ICD-9 compared to the Na+ 

measurements.  However, specificity was high (>99%). (151)     

Hennessy and his colleagues conducted a macro-level data quality assessment of 

Medicaid data, the Computerized On-line Medical Pharmaceutical Analysis and 

Surveillance System (COMPASS) (164) from six states.  The authors used descriptive 

explanation of the data quality based on missing data, unusual presence of the disease in 

patients with specific characteristics, and the data inconsistency over time periods.  The 

study classified potential data errors into 4 types: incomplete claims for certain time 

periods; absences of an accurate indicator to identify patient hospitalizations; incomplete 

hospitalization data for the beneficiaries; and diagnosis codes in demographic groups that 

would be expected to have a low frequency of the diseases (99).   

The study first examined missing data by comparing the number of enrollees and 

the prescription claims over time periods.  Secondly, the incompleteness of the data in a 

suspect group (in this study elderly patients because Medicare data may be more 

complete) compare with other age groups.  Thirdly, the researchers examined the validity 

of diagnosis and demographic data.  The disease diagnoses were cross-checked with 

patient characteristics: 1) the diseases that are specific to a certain age or gender, e.g., 

breast cancer in female, childbirth and pregnancy complications in patients younger than 

60, and lung cancer in patients older than 40.   
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Data quality was identified by using graphs of the number of prescription drug 

claims plotted longitudinally to indicate unusual data (upward or downward peaks).  

Number of hospitalizations per enrollee was observed by age group.  Other analyses were 

to assess the accuracy of diagnosis code with patients’ demographics.  The level of the 

graph and its consistency overtime indicate whether the data is valid and reliable, or not.   

The macro-level data quality assessment methods used in this study suggests that 

despite the comparison data is not available; it is possible to check internal data validity 

using various data cross-checking and longitudinal comparisons. 

 



 

CHAPTER 3 
VALIDATING DATA QUALITY 

The HI databases contain electronic medical records, pharmacy dispensing data, 

and administrative information.  The databases were designed by a physician to facilitate 

a report of information required by the Ministry of Public Health, to generate disease 

statistics, to monitor of healthcare utilization, financing, and lastly for quality 

improvement purposes.  Accordingly, these databases have comprehensive clinical and 

administrative data.    

The electronic medical records included patient demographics, type of health 

insurance, disease diagnosis (ICD-10), and details of dispensed medications, some 

physical examination information and laboratory test values (e.g.,  blood pressure, 

virology and serology test results).  However, laboratory data were incomplete and not 

usable for this study.  Drug names, drug classes, dosage, amount of drug supplies, and the 

instruction for use were completely available in the pharmacy dispensing database.   

The clinical information appears on the computer screen when healthcare staff 

renders hospital services.  Physicians are able to view past medical history, previous 

diagnosis and treatment, including the medications that have been dispensed.  Any new 

clinical information obtained during a patient encounter is immediately updated in the 

database system.  Once the physicians prescribe medications to the patients, the order is 

sent electronically to the pharmacy department of the hospital and, as a result, most 

prescriptions are dispensed at the hospital pharmacy.  Moreover, only prescriptions that 

are dispensed at the hospital pharmacy are covered by most health insurance plans, 

49 



50 

except the CSMBS group while provide retrospective reimbursement for the prescriptions 

dispensed at retail pharmacies.  Most CSMBS patients fill prescriptions at the hospital 

pharmacy, if the drugs were available in the hospital drug formulary.  Because dispensing 

activities are directly limited to the electronic record, we assumed that drug dispensing 

data from these hospital databases represent hospital drug utilization for both inpatients 

and outpatients.    

Since the HI database system was implemented in the hospitals, paper medical 

records are no longer used.  Healthcare providers at the hospitals rely solely on these 

electronic medical records for clinical intervention and administrative purposes.  For this 

reason, data validation could not be performed by comparing the electronic medical 

records and pharmacy database with the medical chart in paper format. 

The databases were selected for this study because they are able to capture most 

aspects of care provided by the community government hospitals, while are the main 

provider of primary and secondary care to the 30 HI beneficiaries.  By applying the 

patient-specific healthcare data from the 19 government hospitals in Ubonratchatani 

province, the researcher was able to measure drug utilization covered by the 30-Baht HI 

policy at the provincial level.  

The researcher used two steps to obtain the datasets from the target hospitals: 1) an 

official letter for data request to the Ministry of Public Health, Thailand, who has 

authority to suggest the hospitals participate in the research project and to allow the data 

to be used for research purposes, 2) interviews wtih hospitals directors and database 

managers regarding data quality.  The request was approved by the Minister of Public 

Health, and the approval communicated to the 19 targeted hospitals in December 2003.  
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Fourteen of 19 hospitals agreed to provide the data.  Two hospitals did not agree to 

provide the data, two hospitals did not use the HI database, and one is a tertiary care 

hospital that use different database system.  One tertiary care hospital in Ubonratchatani 

was not included in this study because it was not the main provider of primary care of the 

patients covered by 30-Baht HI policy.  Officially, services by tertiary care hospitals are 

only covered under the 30-Baht HI policy if patients are referred from the community 

government hospitals.  The HI Database System was used only in the community 

government hospitals in Ubonratchatani province.   

Healthcare data extracted for data validation analysis in this study were: 1) patient 

demographics, 2) disease diagnoses and, 3) dispensed drugs.  These data were the core 

elements to this study in identifying the effect of the 30-Baht HI policy on hospital drug 

utilization in the affected population and in the control group.  The data in the HI 

database were linked with a unique patient identification number (HN) assigned when 

patients first visited the hospital.  For demographic data, the researcher included age, 

gender, marital status, and job based on the data availability.  Disease diagnoses were 

extracted separately for inpatient and outpatient services using discharge diagnosis codes.   

To be able to understand, interpret and generalize the results of this study, the 

researcher interviewed experts that were involved with the HI database regarding data 

quality, and the healthcare providers from the hospitals who used the database and were 

experienced in patient care.  The interview had two major purposes: 1) to explore the 

possible errors from data collection, data coding, and data entry, and 2) to identify 

extraneous factors that could compromise internal validity of the effect of the policy on 

drug use.  Details of each expert interview were described as follows: 
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Interview of Hospital Directors  

Interviews with hospital directors of 8 community hospitals were conducted to 

gather information of how well the data in the databases represent the actual clinical 

practice, clinical interventions, and the treatment.  The researcher interviewed one 

hospital director of each hospital.  If the hospital director was not available, another 

knowledgeable practitioner in the hospital was interviewed.  The following issues were 

discussed: 

• Completeness and accuracy of patient-specific data in the database 

• Factors affecting prescribing behaviors that might have an effect on drug utilization 
rates rather than or in addition to the 30-Baht HI policy (choice of drugs, amount of 
medical supplies, hospital admission decision);disease severity, type of patients, 
(health insurance benefit), drug price, or physical factors (physical factors, i.e., 
clinic schedule, census) 

Interviews of Hospital Database Managers  

To explore the validity of the data, interviews of database managers were 

conducted to determine the coding system, relationship of the databases (i.e., links 

between medical database and pharmacy database), limitations of the software, similarity 

of the database between hospitals, and known problems reported from the current users.  

Completeness of the data, potential information bias (e.g., from coding errors), frequent 

missing data, and other possible factors that lead to lower quality of the data was also 

gathered.  Finally, eight hospital databases from 19 community government hospitals 

were selected for data validation based on data availability and the qualitative 

information provided by the hospital directors and the database managers.   

Quantitative Assessment of Data Quality 

The assessment of the quality of the hospital data was extensively conducted 

because the data had not been used for drug utilization research purposes.  Quantitative 
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assessment of the data was performed in regards to four major characteristics: descriptive 

analysis of the HI database and data characteristics, face validity, missing data, and 

coherence of the data. 

If the data quality did not met the criteria specified in each validation process, the 

data from that hospital was excluded from the study.  Details of how to handle the data 

problems and the data exclusion criteria are discussed below. 

Database Characteristics 

Initially, the researcher explored the data structure and located patient-specific data 

on demographics, disease diagnoses, types of health insurance plan, and dispensed drugs.  

Next, the linkage was established in the HI database among patient demographics, 

disease diagnoses, types of health insurance, and dispensed drugs.    

In this study, the database was designed to link patient demographics and diagnosis 

data by medical record number and hospital admission number.  However, the diagnosis 

and prescription drug data from the pharmacy database was linked by prescription 

number.  The differences of the record linkage posed some difficulties in combining the 

data.     

Missing Data and Outliers 

Descriptive statistics were generated to present types and magnitude of missing 

data in the databases.  Missing data from the following variables were examined: patient 

demographics, types of health insurance, disease diagnosis codes (ICD-10), lists of 

prescription drugs, volume of drug dispensed, and directions of drug use.  For ICD-10, 

the cases that contained missing diagnosis codes were excluded from the data analysis.   

Unusual and outlier values resulting from data entry error of patient demographics, 

disease diagnosis codes, and prescription drugs and doses were identified based on the 
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clinical knowledge and experience of the researcher.  If unusual values appeared to occur 

at random and did not exceed 5% of the total number of values for a given variable, they 

were deleted from the dataset (107).  If the unusual values exceeded 5%, the whole 

database of the hospital would have been excluded from the study, but this was not 

necessary. 

Face Validity (Plausibility of the Data) 

If data were similar among the studied hospitals and the studied years the 

researcher assumed that the data were valid and could be combined among the hospitals 

for further analysis of the policy.  The assessment of the plausibility of the data focused 

only on the five most prevalent drugs that were prescribed in the studied period.  The five 

most prevalent drugs were compared among hospitals, and studied years.  Secondly, the 

five most prevalent drugs were compared with disease prevalence/incidence provided by 

the provincial disease statistics.  If the five most dispensed drugs were consistent with the 

diseases epidemiology, it was assumed that the hospital drug data was valid.    

Data Coherence  

The researcher applied the internal data validation method to assess validity of the 

data recommended by Hennessy et al., when external validation was not possible.  

Hennessy and his colleagues conducted a macro-level data quality assessment of 

Medicaid data, the Computerized On-line Medical Pharmaceutical Analysis and 

Surveillance System (COMPASS) (164) from six states.  The authors used descriptive 

explanation of the data quality based on missing data, unusual presence of the disease in 

patients with specific characteristics, and the data inconsistency over time periods.  The 

study classified potential data errors into 4 types: incomplete claims for certain time 

periods; absences of an accurate indicator to identify patient hospitalizations; incomplete 
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hospitalization data for the beneficiaries; and diagnosis codes in demographic groups that 

would be expected to have a low frequency of the diseases. (99)   

The study first examined missing data by comparing the number of enrollees and 

the prescription claims over time periods.  Secondly, the incompleteness of the data in a 

suspect group (in this study elderly patients because U.S. Medicare data may be more 

complete) was compared with other age groups.  Thirdly, the researchers examined the 

validity of diagnosis and demographic data.  The disease diagnoses were cross-checked 

with patient characteristics: 1) the diseases that are specific to a certain age or gender, 

e.g., breast cancer in female, childbirth and pregnancy complications in patients younger 

than 60, and lung cancer in patients older than 40.   

Data quality was identified by using graphs of the number of prescription drug 

claims plotted longitudinally to indicate unusual data (upward or downward peaks).  

Number of hospitalizations per enrollee was observed by age group.  Other analyses 

concerned the accuracy of diagnosis code with patients’ demographics.    

The macro-level data quality assessment methods used in this study suggests that 

even though the comparison data was not available it was possible to check data validity 

using various internal data cross-checking and longitudinal comparisons.   

The data was considered valid if the percent coherence was equal to or greater than 

80% (113).  Coherence was measured as a percent agreement between two related 

variables, e.g., a particular disease diagnosis and drugs dispensed to treat the disease, or a 

gender-specific disease and the corresponding gender.    
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Validating disease diagnosis codes (ICD-10) 

Coherence between ICD-10 and patient demographics 

The percent coherence was observed across the studied hospitals and among the 

studied years.  Graphic plots of the percent coherence of each hospital by study year were 

generated and compared with the plots from other hospitals.  Coherence between a 

gender-specific disease and gender was checked for the following conditions: 

• Pregnancy x female 
• Prostate cancer x male 
 
Coherence between ICD 10 and dispensed drugs 

Three disease diagnosis codes were cross-checked against the drugs usually used to 

treat these diseases, including diabetes and antidiabetic drugs, hypertension and 

antihypertensive drugs, and bacterial pneumonia and antibiotics.  Gastrointestinal tract 

infections were not validated because there are varieties of treatment methods depending 

on the pathogens, severity and the onset of type symptoms.  Coherence level was 

cautiously interpreted because it was not only associated with reliability of the data, but 

also with the appropriateness of drug prescribing.  Even though, the measure was not an 

exact measure of validity, it provided valuable information about reliability, in the 

absence of a gold standard. 

• Diabetes ((ICD10=E1xx) x all antidiabetes drugs in the hospital drug formulary 

• Hypertension (ICD10 = I1xx) x all antihypertensive drugs in the hospital drug 
formulary   

• Bacterial pneumonia (ICD10= J13x or J15x or J16x or J17x or J18x) x all 
prescribed antibiotics that were effective for the treatment of pneumonia 
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Drug data 

To identify coherence of drug data, we cross-checked the antidiabetic drugs with 

the diagnosis codes of diabetes.  The researcher calculated the percent of unmatched data 

between drugs and the diabetes diagnosis codes, i.e., the percentage of patients who were 

prescribed insulin without a diagnosis code of diabetes.  The percent coherence and the 

percent mismatched was summarized in Chapter 4.   

 
 

 



 

CHAPTER 4 
DATA VALIDATION RESULTS 

Hospitals Demographics 

The HI database system is used in 16 out of 18 community government hospitals in 

Ubonratchatani province (2004).(Table 4-1)  The HI databases were installed in the 

hospitals at different times depending on the financial and staff readiness to implement 

this database system. The completeness and accuracy of the data appeared to be 

associated with the length of time the databases have been used.    

Of 18 community government community hospitals in Ubonratchatani province, 

Thailand, eight hospitals had complete data for disease diagnosis, dispensed drugs, and 

types of health insurance available for the entire study period, six hospitals had 

incomplete data in 2000, two hospitals did not use the HI database system, and two 

hospitals refused to provide the data for our study. Locations of the eight included 

hospitals suggest good geographic representation of the government community hospitals 

in Ubonratchatani province. (Figure 4-1)     

Descriptive information of hospital service utilization, including the number of 

medical records in the studied period, hospital visits, hospital admissions, and 

prescription drugs is shown in Table 4-1. The capacity of the government community 

hospitals varied from 30 to 90 beds.  The medical record data or censuses ranged from 

36,572 to 179,986 per hospital.  This information corresponds with the size of the 

hospitals.  The numbers of hospital visits, hospital admissions, and prescriptions during 

the study period also appeared to correlate with the size of the hospitals.     
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Figure 4-1.  Geographic locations of the included eight community government hospitals 
in Ubonratchatani province, Thailand 

 
Table 4-1.  Hospital information, numbers of hospital visits, hospital admissions, and 

prescriptions from 2000 to 2003  
Hospital Number 

of beds 
 Start HI 
database 
(year) 

Number of 
medical 
records 

Number of 
hospital visits  

Number of 
hospital 
admissions  

Number of 
prescriptions  

A 30 1999 50,840 264,097 12,832 564,058 
B 60 1998 108,131 494,615 31,294 1,147,042 
C 30 1999 62,990 254,670 11,766 579,203 
D 30 1998 45,075 227,583 11,296 573,720 
E 90 1999 179,986 711,957 46,418 1,770,982 
F 60 1997 166,116 640,928 34,188 1,373,993 
G 60 1998 36,572 568,611 31,839 1,368,213 
H 30 1999 63,788 410,585 24,152 902,064 
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Healthcare providers were able to enter up to 16 diagnosis codes in the HI 

database. However in most instances, one to two disease diagnosis codes were used at 

each visit/admission.  There were higher percentages of patients assigned with two or 

more diagnosis codes in inpatient than outpatient settings.  For outpatient services, the 

percent of patients assigned two or more diagnosis codes were 8.3% in 2000 and 

increased to 19.6% in 2003, while the percentage increased in inpatients from 10.03% to 

49.3%. (Figure 4-2)  The hospital directors commented in the interviews that at the 

beginning of the implementation of the HI database system, there was a dual (paper and 

electronic) system to keep medical records until the systems were considered stable.  

Because of limitations in numbers of data entry personnel, only data that were important 

for patient care and billing were entered.  In addition, physicians and the data entry 

personnel were not familiar with the ICD-10 lists in the databases, thus, it required more 

time to enter more diagnosis codes into the database.  An increased number of diagnosis 

codes does not suggest an increase in co-morbidity, but rather increasing 

comprehensiveness in coding as personnel became more familiar with the system.   
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Figure 4-2.  Percent of patients with two or more disease diagnosis codes assigned in the 
HI database (Hospital F) 
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Database Characteristics 

Healthcare data used for our study were stored in four main databases: 1) TBL 

containing table files, e.g., data coding sheets, and patient demographics, 2) IPD 

containing data related to inpatient services, 3) OPD containing data related to outpatient 

services, and 4) PHM containing dispensed drug data.  Patient demographics, types of 

health insurance, disease diagnosis, and dispensed drug data were linked using unique 

identification numbers (in our study, the identification numbers were deidentified by the 

hospitals). (Figure 4-3) 

 “TBL” folder containing the following tables:  

o PT table containing patient demographic data 
o Code book tables for the data in HI database 
 

 “IPD” folder: 

o IPTyear containing admission date and time, types of health insurance, 
and length of hospital stay 

o IPTDXyear: hospital admission date and time, and disease diagnoses  
 

 “OPD” folder: 

o OVSTyear: hospital visit date and time, types of health insurance 
o OVSTDX: hospital visit date and time, and disease diagnoses  
 

 “PHM” folder: 

o PRSCyear: unique patient identifier, prescription number  
o PRSCDTyear: prescription number and drug data 

 
The HI database has been continuously updated, e.g., changing disease diagnosis 

coding system from ICD-9 CM to ICD-10, adding drug codes for new drugs in the 

hospital drug formulary.  Additionally, the system was supplementedwith drug 

information tools such as drug interaction database to improve quality of service.   Based 
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on its elements, the HI database appears to be a comprehensive source of computerized 

patient-specific healthcare data, including drug utilization.  

 

 
Figure 4-3.  Linkage among the selected patient data in the HI database  AN: scrambled 

hospital admission number; DRUGITEM: drug item code; HN: hospital 
number (scrambled medical record number); ICD10: disease diagnosis code; 
IPD: inpatient service folder; IPT: inpatient admission folder; IPTDX: 
inpatient diagnosis folder; OPD: outpatient service folder; OVST: outpatient 
visit folder; OVSTDX: outpatient diagnosis folder; PRSCNO: prescription 
number; PHM: pharmacy folder; PRSCD: prescription and patient 
information; PRSCDT: dispensed drugs; PTTYPE: type of health insurance; 
REGISTERDATE: hospital admission date; REGISTERTIME: hospital 
admission time; ; TBL: table folder; VISITDATE: hospital visit date; and 
VISITTIME: hospital visit time;  
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Face Validity 

Comparisons of dispensing frequencies suggested that the most frequent by 

dispensed therapeutic categories were similar across hospitals.(Table 4-2)  Analgesics, 

antidiabetic drugs, antianxiety drugs, antibiotics, vitamin supplements, antihypertensive 

drugs, and drugs for gastrointestinal disorders were most prevalent among the hospitals 

and across the studied period.  Analgesic drugs including acetaminophen in both tablet 

and solution preparation, and its combination with muscle relaxants, e.g., orphenadrine. 

NSAIDs (ibuprofen and indomethacin) were commonly found.  The most commonly 

dispensed antidiabetic drug was glibenclamide, while metformin was prevalent in only 

some hospitals (6 out of 8 hospitals).  Antianxiety drugs included diazepam in various 

strengths (2-10 mg), furazepam and amitriptyline.  In the antibiotic class, only 

amoxicillin was found within the top five prescribed drugs.  Vitamin B complex, 

multivitamin, and ferrous sulfate were the most prevalent vitamin supplements.  For 

antihypertensive drugs, hydrochlorothiazide and enalapril were prescribed frequently.  

Lastly, antacid and H2-receptor antagonist (ranitidine) were found within the five most 

prevalent dispensed drugs across hospitals and over time.  
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Table 4-2.  Five most prevalent dispensed drugs for inpatient and outpatient use of the eight included hospitals (A-H) during from 
2000 to 2003 
Hospital 2000 2001 2002 2003
A Para* 500 Mg Tab Para 500 Mg Tab Para 500 Mg Tab Para 500 Mg Tab 
 Para Syr. 120 Mg/5ml  Para Syr. 120 Mg/5ml  Para Syr. 120 Mg/5ml  Para Syr. 120 Mg/5ml  
 Diazepam 2 Mg Ibuprofen 400 Mg Tab. Diazepam 2 Mg Diazepam 2 Mg 
 Ibuprofen 400 Mg Tab. Diazepam 2 Mg Mtv Coated Tab. Mtv Coated Tab. 
 Glyceryl Guiacolate Syr 

 
Ammonium Carbonate Mixture 

 
Para 325 Mg Tab. Para 325 Mg Tab. 

B 2000 2001 2002  2003
 Paracetamol Tab. 500 Mg Paracetamol Tab. 500 Mg Paracetamol Tab. 500 Mg Paracetamol Tab. 500 Mg 
 Paracetamol Syr.120 Mg/5ml Ibuprofen Tab. 400 Mg Ibuprofen Tab. 400 Mg Ibuprofen Tab. 400 Mg 
 Para 450 +Orphenadrine 25 Mg Para 450 +Orphenadrine 25 Mg Para 450 +Orphenadrine 25 Mg Para 450 +Orphenadrine 25 Mg 
 Bromhexine Tab. 8 Mg Paracetamol Syr.120 Mg/5ml Paracetamol Syr.120 Mg/5ml Paracetamol Syr.120 Mg/5ml 
 Ascorbic Acid Tab. 100 Mg 

 
Amoxycillin 125mg/5ml  

 
Amoxycillin Cap. 500 Mg 

 
Ranitidine 150 Mg Tab 

 C 2000 2001 2002 2003
 Paracetamol Tab. 500 Mg Paracetamol Tab. 500 Mg Paracetamol Tab. 500 Mg Paracetamol Tab.500 Mg 
 Paracetamol Syr.120 Mg/5ml Paracetamol Syr.120 Mg/5ml Paracetamol Syr.120 Mg/5ml Paracetamol Syr.120 Mg/5ml 
 Diazepam Tab. 2mg Vitamin B Complex Tab. Vitamin B Complex Tab. Vitamin B Complex Tab. 
 Antacid Suspension 240 Ml Diazepam Tab. 2mg  Diazepam Tab. 2mg Glibenclamide Tab. 5 Mg 
 Indomethacin Cap. 25 Mg 

 
Antacid Suspension  

 
Antacid Suspension 240 Ml 

 
Diazepam Tab. 2mg 

 D 2000 2001 2002 2003
 Para 500 Mg Tab. Para 500 Mg Tab. Para 500 Mg Tab. Para 500 Mg Tab. 
 Diazepam 2 Mg Para Syr.120 Mg/5ml  Para Syr.120 Mg/5ml  Para Syr.120 Mg/5ml  
 Multivitamin Tab Diazepam 2 Mg Ibuprofen 200 Mg Tab. Norgesic 
 Para Syr.120 Mg/5ml  Multivitamin Tab Balm Balm 
 Diazepam 5 Mg Diazepam 5 Mg Ammonium Carbonate  Ibuprofen 400 Mg 
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Table 4-2.  Continued 

  Hospital 2000 2001 2002 2003
E Paracetamol Tab. 500 Mg Paracetamol Tab. 500 Mg Paracetamol Tab. 500 Mg Paracetamol Tab. 500 Mg 
 Alumina And Magnesia Susp. Diazepam Tab. 5mg Diazepam Tab. 5mg Alumina And Magnesia Susp. 
 Diazepam Tab. 2mg Diazepam Tab. 2mg Diazepam Tab. 2mg Diazepam Tab. 5mg 
 Diazepam Tab. 5mg Alumina And Magnesia  Alumina And Magnesia  Diazepam Tab. 2mg 
 Ibuprofen Tab. 400 Mg 

 
Ibuprofen Tab. 400 Mg 

 
Ibuprofen Tab. 400 Mg 

 
Paracet.500 +Orphenadrine 

 F 

 

 

  

2000 2001 2002 2003
 Para  500 Mg Tab. Para  500 Mg Tab. Para  500 Mg Tab. Para  500 Mg Tab. 
 Glibenclamide 5 Mg Para Syr.120 Mg/5ml 60 Ml Para Syr.120 Mg/5ml 60 Ml Para Syr.120 Mg/5ml 60 Ml 
 Hctz Tab. 50 Mg Glibenclamide 5 Mg Amoxy 250 Mg Balm 
 Para Syr.120 Mg/5ml 60 Ml Ammonium Carbonate Mixture Balm Ranitidine 150mg 
 Ammonium Carbonate   

 
Hctz Tab. 50 Mg 

 
Ammonium Carbonate   

 
Amoxy 250 Mg 

 G 2000 2001 2002 2003
 Para  500 Mg Tab. Para  500 Mg Tab. Para  500 Mg Tab. Para  500 Mg Tab. 
 Diazepam 2 Mg Diazepam 2 Mg Diazepam 2 Mg Diazepam 2 Mg 
 Para Syr.120 Mg/5ml 60 Ml Ranitidine 150 Mg. Tab. Para Syr.120 Mg/5ml 60 Ml Para Syr.120 Mg/5ml  
 Ranitidine 150 Mg. Tab. Para Syr.120 Mg/5ml   Furapam Tab. 500 Mg Ranitidine 150 Mg. Tab 
 Furapam Tab. 500 Mg 

 
Furapam Tab. 500 Mg 

 
Ranitidine 150 Mg. Tab. 

 
Furapam Tab. 500 Mg 

 H 2000 2001 2002 2003
 Paracetamol Tab. 500 Mg Paracetamol Tab. 500 Mg Paracetamol Tab. 500 Mg Paracetamol Tab. 500 Mg 
 Paracetamol Syr.120 Mg/5ml Paracetamol Syr.120 Mg/5ml Paracetamol Syr.120 Mg/5ml Paracetamol Syr.120 Mg/5ml 

Paracetamol+Orphenadine Diazepam Tab. 2mg Antacid Suspension 240 Ml Ranitidine 150 Mg Tab. 
 Antacid Suspension 240 Ml Multivitamin Tab. Multivitamin Tab. Ibuprofen Tab. 400 Mg 
 Multivitamin Tab. Antacid Suspension  Ibuprofen Tab. 400 Mg Antacid Suspension  
*PARA: paracetamol or acetaminophen
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Drug utilization pattern were consistent with the data from Provincial Disease 

Statistics Report in 2002 (165). (Table 4-3) The 10 most common causes of morbidity for 

outpatient servies include respiratory tract and gastrointestinal tract disorders.  , 

musculoskeletal disorders, and infectious diseases.  

 
Table 4-3.  Provincial Disease Statistics (2002) on the 10 most common causes of  

morbidity for outpatient services, Ubonratchatani province, Thailand 
Cause of morbidity Number of cases Incidence/1,000 population 

Respiratory tract disorders 857,007 483.22 

Gastrointestinal tract disorders 572,429 322.76 

Musculoskeletal system disorders 301,827 170.18 

Infectious diseases 249,033 140.42 

Endocrine disorders 230,662 130.06 

Unindentified causes 213,488 120.37 

Skin and connective tissue disorders 195,440 110.20 

Urogenital disorders 168,024 94.74 

Metal and behavioral disorders 161,917 91.30 

Cardiovascular diseases 147,528 83.18 

Source: Annual Epidemiological Surveillance Report 2002. Ministry of Public Health, Thailand (165) 
 

The results suggest that the patterns of drug prescribing were not different among 

the studied hospitals.  Similar patterns of dispensed drugs across the studied years 

indicate that validity of drug data was maintained over time.  The congruence between 

the most frequently dispensed drugs and disease incidences suggests that the data were 

accurate.   

Missing Data  

Small numbers of missing data were observed in patient demographics, types of 

health insurance, disease diagnosis codes for outpatient and inpatient service (defined as 

presence of at least 1 disease diagnosis code), and prescription drugs among hospitals and 

across the studied period. The data in Table 4-4 shows that age (date of birth) contains 

 



67 

 

0.02-0.22% missing data, while gender, marital status, and occupation have 0% missing, 

with an exception of hospital A, C and D, which have a small percentage of missing data 

in one or two characteristics.  This suggests the demographic data were sufficient for   

subgroup analyses. 

There was no missing data on disease diagnosis of inpatient data in most 

hospitals, except hospital F (0.02%) (Table 4-5).  However, it is unknown whether all 

disease diagnoses related to a patient’s conditions were recorded in the database.  There 

were higher percentages of missing data in the outpatient dataset with a median of 1.83% 

[0.05, 3.13] compared with the inpatient data. This result might suggest that missing data 

was not specific to a particular hospital, but rather the process of data entry in outpatient 

and inpatient care.      

Pharmacy databases of the HI database systems contained small amounts of 

missing data with a median of 0.04% [0.01, 0.08] for drug codes assigned to dispensed 

drugs. The percent missing data on drug quantity were higher (0.25% vs. 0.04%). 

Hospital A and G had complete data on drug quantity. (Table 4-6)  Again, we could not 

verify whether all dispensed drugs were entered into the database. 

Overall, patient demographics, disease diagnosis, and drug data contained small 

percentage of missing data, which was acceptable by common standards (<5%). The 

results from the analysis of missing data suggest that the HI database had sufficient data 

quality and could be used for the analyses in our study. 
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Table 4-4.  Missing data on patient demographics Hospital Missing data 

     Data/Hospital A B C D E F G H
Numbers of patients N=50,840 N=108,117 N=62,974 N=4,900 N= 179,986 N= 166,116 N=36,572 N=63,788 
Age 10  (0.02) 

 
240  (0.22) 

 
11  (0.02) 

 
0 40 (0.02) 63 (0.04) 

 
24 (0.06) 

 
80 (0.12) 

 Gender  0 0 0 0 1 (<0.01) 0 0 0
Marital status 0 0 154  (0.24)  0 0 0 0 0 
Occupation 2 (<0.01) 0 32  (0.05) 0 0  0 0 0 
 
Table 4-5.  Missing data on disease diagnosis codes for inpatient and outpatient data of eight studied hospitals (2000-2003) 
    Missing data (%)
Hospital        A B C D E F G H
Inpatient 
ICD-10 

0/16,253 (0) 0/44,779 (0) 0/16,647 (0) 1/16043 (0) 2/63923 (0) 7/34461 (0.02) 0/41756 (0) 0/34323 (0) 

Outpatient 
ICD-10 

140/264,086 
(0.05)  

11,940/443,989 
(2.69)  

7585/242,558 
(3.13) 

5874/305,427 
(1.92) 

13447/792,365 
(1.70) 

5143/470,923 
(1.09) 

9497/556,875 
(1.70) 

8130/407,121 
(2.00) 

 
Table 4-6.  Missing data on prescribed drugs of eight studied hospitals over four years (2000-2003) 
 Missing data (%)   
Hospital  A

N= 564,058 
B 
N= 960,965 

C 
N= 429,641 

D 
N= 573,720 

E 
N=  1,770,976 

F 
N=  1,030,151 

G 
N= 1,368,213 

H 
N= 902,064 

Drug name 279 (0.05) 255 (0.03) 152 (0.04) 164 (0.03) 652 (0.01) 601 (0.06) 1081 (0.08) 411 (0.05) 
Prescribed 
quantity 

0 2573 (0.27) 2066 (0.48) 1433 (0.25) 3919 (0.22) 12248 (1.19) 2 (0) 2479 (0.03) 
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Data Coherence  

Disease Diagnosis and Gender 

The percent coherence between gender-specific diagnosis and gender was high for 

pregnancy and female among eight hospitals over the studied period with a median of 

98.89% [95.42, 99.86].  Inpatient data tended to have a higher percent coherence than 

outpatient data (median 99.18% [96.63, 99.86] vs. 98.68% [94.74, 99.83]).  The accuracy 

remained high from the beginning of the study period to the end. There was no significant 

change of the percent coherence over time. 

Disease diagnosis with benign prostate hyperplasia and prostate conditions 

validated with male gender yielded 100% accuracy in every hospital, except hospital E in 

the year of 2000 (87.5%).  There were two hospitals (Hospital A and D) that did not have 

any cases of the above conditions in 2001 and 2002, thus the percent coherence could not 

be calculated.    

Disease Diagnosis and Drugs 

The researcher validated the accuracy of the disease diagnosis codes by calculating 

the percent of persons who were diagnosed with the disease and received medications.  

The diagnosis codes for three disease states, diabetes, hypertension, and pneumonia, were 

included in the validation of the accuracy of the diagnosis code.  The disease diagnosis 

codes for gastrointestinal tract infections were not validated because there were a variety 

of drug therapy regimens for these conditions, and which in tern are not specific enough 

to identify the percent coherence between the disease diagnosis codes and the drugs. 

Diabetes and antidiabetic drugs 

The type of antidiabetic drugs available in the hospital formulary varied among 

the hospitals.  However, every hospital included oral antidiabetics and insulin.  Most of 
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the hospitals contained only glibenclamide in the sulfonylurea class.  Chlorpropamide 

were found in only 6 hospitals (except A and H). Glipizide and glyburide were found in 

only 2 hospitals (Hospital B and G).  In the biguanide group, only metformin was 

included in the hospital drug formulary in all hospitals.  Regular and intermediate-acting 

insulin (NPH) were included in the drug formulary of every hospital.   

Disease diagnosis codes and antidiabetic drugs showed a median percent 

coherence of 89.81% [74.56, 97.71]. (Figure 4-4)  The percent coherence of the inpatient 

population was lower than the findings for the outpatient populations, 80.44% [65.20, 

89.47] (Figure 4-5).  The findings for both inpatients and outpatients appear reasonable as 

a small proportion of diabetes patients is typically managed with dietary restrictions only.   

In our study, the researcher used only ICD-10 codes to select patients with the 

disease for the measurement of drug utilization and hospital visits/admission.  Thus, 

accuracy of the diseases diagnosis is crucial for patient identification of the disease.  

Using disease diagnosis with low accuracy might underestimate drug use in a population 

and impose misclassification bias. 
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Figure 4-4.  Percent data coherence between disease diagnosis of diabetes and 
antidiabetic drugs of outpatient data among eight hospitals, 2000-2003 
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Figure 4-5.  Percent data coherence between disease diagnosis of diabetes and 
antidiabetic drugs of inpatient data among eight hospitals, 2000-2003. 
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Hypertension and antihypertensive drugs     

Antihypertensive drugs included in every hospital formulary were diuretics, beta-

blockers, alpha-blockers, and ACEIs.  Most of the drugs were diuretics, including 

hydrochlorothiazide (HCTZ), furosemide, amiloride and the combination of the two 

drugs (amiloride and HCTZ).  Calcium channel blockers (verapamil and felodipine) were 

included in only three hospitals (B, E and H).  There were limited choices of beta-

blockers (propranolol and atenolol) and ACEIs (enalapril and lisinopril). However, they 

were available in every hospital.   

The median percent coherence between the diagnosis of hypertension (I1xx) and 

the above antihypertensive medication was 89.53% [80.81, 95.56] for the outpatient 

population.  Similar coherence levels were found across hospitals and studied years. 

(Figure 4-6)  For the inpatient population, the percent coherence varied with a median of 

80.24% [58.46, 100] (Figure 4-7).  Four hospitals showed lower coherence in 2000 and 

2001 than in the following years. 

A median of 10-20% of the patients who had a diagnosis of hypertension did not 

receive any antihypertensive drugs, which appears reasonable as some patients may try 

behavioral changes prior to drug treatment.  Alternatively, patients may not be able to 

afford drugs, or patients may have obtained antihypertensive drugs from other sources.  

Therefore, it is not appropriate to conclude misclassification for diagnosis for 

diabetes or hypertension.  While the coherence levels appear realistic no final decision 

about diagnosis accuracy can be made.  Coherence levels varied more for outpatient data 

when individual hospitals were compared, suggesting that either diagnosis coding 

accuracy or the completeness of drug records may vary. 
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Figure 4-6.  Percent data coherence between disease diagnosis of hypertension and 
antihypertensive drugs of outpatient data among eight hospitals, 2000-2003 
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Figure 4-7.  Percent data coherence between disease diagnosis of hypertension and 
antihypertensive drugs of inpatient data among eight hospitals, 2000-2003 
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Bacterial pneumonia and antibiotics 

Since there was no official treatment guideline for the treatment of bacterial 

pneumonia implemented in the community hospitals, we selected all antibiotics that had 

an indication for the treatment of bacterial pneumonia based on Clinical Pharmacology 

Online 2005 drug information database (166).  These include beta-lactams (e.g., 

amoxicillin, penicillin, and cloxacillin), cepalosporins (e.g., cephazolin, ceftriazone), 

macrolides (e.g., erythromycin, tetracycline, doxycycline, and roxithromycin), 

fluoroquinolone (e.g., norfloxacin, ciprofloxacin), aminoglycosides (e.g., gentamicin), 

sulfamethoxazole and trimethoprim, and lincomycin.   The selected antibiotics had 

indications for multiple infectious diseases and thus, were non-specific for the treatment 

of bacterial pneumonia.  Bacterial cultures were not commonly ordered in the community 

hospitals, i.e., empirical treatment was common. 

Most of the hospitals similar coherence levels between disease diagnosis of 

bacterial pneumonia and antibiotics with a median of 92.52% [64.25, 100] for outpatient 

service and 89.20%, [42.67, 100] for inpatient services.  Hospital E had distinctively 

lower coherence compared with other hospitals 72.08%, [64.25, 72.47] and 53.95%, 

[42.67, 59.33] for outpatient and inpatient service, respectively.  

All patients who were diagnosed with bacterial pneumonia should be given an 

antibiotic.  From this analysis, 7% of the outpatient population did not receive any 

antibiotics.  The number was higher in the inpatient population.  These discrepancies 

might be the results of coding errors.  Thus, using the ICD-10 codes in identifying 

patients with bacterial pneumonia approximately 10% of the patients may be falsify 

classified as having pneumonia, or may have missing medication records.  
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Figure 4-8.  Percent data coherence between disease diagnosis of bacterial pneumonia 
and antibiotics of outpatient data among eight hospitals, 2000-2003 
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Figure 4-9.  Percent data coherence between disease diagnosis of bacterial pneumonia 
and antibiotics of inpatient data among eight hospitals, 2000-2003 
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Drugs and Disease Diagnosis 

Antidiabetic drugs and diabetes 

The median percent data coherence of antidiabetic drugs with the diagnosis of 

diabetes had a median of 99.16% [95.09, 100], indicating good data accuracy.  There 

were small variations of the percent coherence of antidiabetic drugs and disease diagnosis 

codes, however they were not significant.  The percent coherence of Hospital E decreased 

slightly over the studied period (98.76%-95.46%). (Figure 4-10)  Since antidiabetic drugs 

have few non-diabetes indications, only small discrepancies between codes for 

antidiabetic drugs and diagnosis codes of diabetes should be expected. 
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Figure 4-10.  Percent data coherence between antidiabetic drugs and disease diagnosis of 
diabetes among eight hospitals, 2000-2003 

No comparisons between drugs and diagnosis were conducted for antihypertensive 

drugs and hypertension, and bacterial pneumonia and antibiotics, because both drug 

groups have multiple indications and thus low coherence levels would be expected. 
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The results from data validation analysis using data coherence method suggest that 

disease diagnosis code had sufficient accuracy to be used to identify patients with 

diseases.  The disease diagnosis codes captured approximately 90% of the patient who 

received corresponding drug therapy.  Dispensed drugs in this database were a good 

indicator only for patients with diabetes.  At least 10% of diabetes patients were not 

captured by antidiabetic drugs.    

In conclusion, the results of the validation of data quality, including the observation 

of database characteristics, the assessment of missing data, face validity of drug data, and 

the assessment of data coherence, suggest that the data contains sufficient quality for the 

analysis of the effect of the 30-Baht HI policy on hospital drug utilization.  As stated 

earlier, the assessment lacked comparison with a gold standard, thus, it is recommended 

to revalidate data quality before using the database for other purpose.  

Results from the Expert Interviews 

A summary of the interviews with representatives of 8 study hospitals is 

summarized below.  Details of the interviews are presented in Appendix E.  Regarding 

major health problems in the community, diabetes, hypertension, acute illness related to 

seasons, e.g., cold or muscle soreness in rainy season related to working in the rice field, 

and infectious diseases, e.g., tuberculosis, Infectious diarrhea, urinary tract infections, 

were common.  HIV/AIDS was one of the prevalent conditions in this area. 

Most hospital directors commented that the hospitals did not have any specific 

action plan to accommodate increases in census due to the 30-Baht HI policy, except in 

one hospital where the P&T committee had set up plans for patient referral and drug 

dispensing (allowed local public health office to dispense some antibiotics (e.g., 

amoxicillin, tetracycline).  Regarding the impact of the 30-Baht HI policy, the hospital 

 



78 

directors found there was a natural increase in numbers of patients visiting the hospitals, 

but no significant change in the numbers of hospital visits by diabetes patients.  There 

was no difference in drug choice amongst different health insurance plans.  Prescribing 

patterns were reported as being“patient centered” that focused on the patients’ needs.  In 

addition, prescribing choice was mostly restricted by the hospital drug formulary.  One 

hospital reported that CSMBS beneficiaries received more drug supply per visit.  Another 

hospital reduced the duration of supplied drugs (e.g., dispensing of antidiabetic drugs was 

changed from 3-month to 2-month supply after the 30-Baht HI policy was implemented.   

Regarding other factors that might affect drug utilization rates, every hospital 

director referred to the Hospital Accreditation program that helps foster hospitals to set 

standards and assure equity of care regardless of patients’ health insurance status.  One 

hospital initiated patient education programs for patients with chronic diseases (diabetes 

and hypertension).  In addition, this hospital adapted nine clinical practice guidelines 

from the Royal Medical School, Thailand for the treatment of common illnesses (e.g., 

infectious diseases, and asthma).   

Experts from three from eight interviewed hospitals reported no data available in 

2000.  Of the five hospitals that had data during the study period, the experts commented 

that patient data in the HI database were accurate and useful for providing information on 

hospital services and administrative tasks.  However, several hospital directors 

commented that physicians might not know all the available disease diagnosis codes in 

the database.  One hospital instituted a data validation team to randomly check 

completeness and accuracy of the data (only for inpatient service by comparing the 

computerized patient data with the medication administration record (MAR).   
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In summary, the interviewees felt that an increasing numbers of patients eligible for 

30-Baht policy were encountered after implementation of the 30-Baht policy.  There was 

no different in the patterns of drug prescribing between 30-Baht beneficiaries and those 

with others health insurance plans.  Most hospitals did not have any plan to support the 

implementation of the 30-Baht HI policy.  Accuracy and completeness of the data in the 

electronic database was rated high, however, formal quantitative validation was broadly 

missing. 

 

 
 

 



 

CHAPTER 5 
METHODS 

Our study applies a cross-sectional observational design using segmented 

regression analysis of time series data with a concurrent control group to evaluate the 

impact the 30-Baht HI policy on hospital drug utilization in Ubonratchatani province, 

Thailand.  In other words, only observations of patients who visited or were admitted to 

the hospital at a given month were measured; no cohort of the patients was followed 

during the study period.  To identify the effect of this policy, we selected drug utilization 

rates and drug utilization quality as primary measures, and hospital visit rates or hospital 

admission rates as secondary measures.  These measures were calculated based upon data 

extracted for the 30-Baht HI beneficiaries (considered the intervention group) and the 

CSMBS group (control group) from the patient-specific healthcare data from the HI 

database from the eight community government hospitals.   

The impact of the 30-Baht HI policy was evaluated in four of the most prevalent 

diseases that affect the Thai population.  The four diseases states included community-

acquired pneumonia, gastrointestinal tract infections, hypertension, and diabetes.  

Pneumonia and gastrointestinal tract infections were selected to identify whether the 

policy had an effect on acute conditions, while hypertension and diabetes were selected to 

identify the effect of the policy on chronic conditions.   

The measurement of drug utilization included all drugs that were available in the 

hospital drug formulary and had an indication to treat the selected diseases based on 

official labeling by the US Food and Drug Administration.  Drug utilization rates of each 

80 
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selected disease were measured using the DDD unit per population.  Drug utilization 

quality was assessed based on the percent appropriateness of prescribing.  Hospital 

visit/admission rates were estimated based on the eligible population registered for each 

of the study hospitals.  Linear regression analysis of time series data was used to analyze 

the effect of the policy on drug utilization rates, drug utilization quality, hospital visit 

rates or hospital admission rates.  By using a time series technique with a concurrent 

control group, any immediate change (level) and a gradual change (trend) of the measures 

associated with the 30 Bath HI policy could be identified.  The concurrent control group 

was included in the regression model by differencing the study measures between the 

intervention and the control group.  Including a concurrent control group, we were able to 

control for external factors that might influence the measures at the same time when the 

30-Baht HI policy was implemented.   

In addition to the above measures, drug use disparity (i.e., differences of drug 

utilization between the two populations) was calculated based on the assumption that the 

previously uninsured population had lower rates of drug utilization.  Changes of drug use 

disparity related to the 30-Baht HI policy was identified by comparing the differences of 

drug utilization rate and quality between the two groups one year before and one year 

after the implementation of the policy using T-test and Chi-Square test at an alpha level 

of .05.   

Hypotheses 

There were six hypotheses for statistical tests for research questions 1 to 6.  We 

chose an Seasonal Autoregressive Integrated Moving average (SARIMA) linear 

regression model because it incorporated associations (a trend) of the measures during the 

pre-policy period and intervention (input) variables, including a pulse function variable to 
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identify an abrupt effect, and a step function variable to identify trend change.  The 

model was set up to integrate seasonality or the association of the measures in a repeated 

interval (e.g., annually).  If trend is taken into account in the analysis, history and 

maturation biases on the measures can be reduced.  A constant in the regression model 

was not included by centering the data with the mean of the measures of the whole series 

to simplify the model.  We allowed a delay in the effect of the 30-Baht Hi policy, if 

visual observations of the plots suggested changes of the study measures after the 

implementation of the policy.  However to simplify the model, we did not include a 

decay parameter (the rate that the policy took effect) into the model.  Equation 5-1, 5-2, 

and 5-3 were chosen for testing the hypothesis 1 to 4.  Hypothesis 5 and 6 were tested 

with t-test and Chi-Square, respectively.  All hypotheses were tested at the significance 

level of 0.05.  Equation 5-1 is the full regression model that includes historical trends, 

immediate impact variable, and trend impact variables.  Equation 5-2 illustrates the 

regression model for autoregressive process, while Equation 5-3 illustrates the moving 

average process.  We used logit in the regression analysis for the measure of appropriate 

prescribing. 

Yt = β1Tt + β2 Pt + β3 St +et     (5-1) 

Autoregressive process  

Yt = φ1yt-1 + φ2yt-2 + φ3yt-3+… φnyt-n + et   …… (5-2) 

Moving Average  

Yt = et – θ1e t-1 – θ2e t-2 –  θ3e t-3 – … –  θne t-n  ... (5-3) 

 
Yt : A difference of the studied measure between the 30-Baht HI beneficiaries and the CSMBS group after 
the policy in month t 
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Tt: A continuous variable indicating time in months from the beginning of the observation period to the 
month before the implementation of the policy (prepolicy period from January 2000 to May 2001) 

Pt: A nominal variable for time t indicating the presence of the policy only at month 18.  t < 18,  Pt = 0; t = 
18, Pt =1; t >18, Pt = 0 

St: A nominal variable for time t indicating the presence of the policy at month 18 and after.  t < 18,  St = 0; 
t >=18, St =1  

β1:  A regression parameter of the slope of the measure in prepolicy period (prepolicy trend) 

β2: A regression parameter estimating the level change in the measure immediately after the policy (abrupt 
change) 

β3: A regression parameter estimating the trend change in the measure after the policy   

φt: Autoregressive coefficient 

θt: Moving Average coefficient 

n: numbers of observation 

 

For infectious diarrhea, bacterial pneumonia, diabetes and hypertension:  

Research question 1: Did drug utilization rates of the 30-Baht beneficiaries (DRi) 

change after the 30-Baht HI policy was implemented, controlling for the DRi before the 

policy and the drug utilization rates of the control group (DRc)? 

Hypothesis1: DRi changed after the 30-Baht HI policy was implemented, controlling for 

the DRi before the policy and the DRc   

H0:  β2 =0; β3 = 0 

H1:  β2 ≠ 0; β3 ≠ 0 

Research question 2: Did the percent prescribing appropriateness of the 30-Baht 

beneficiaries (DQi) change after the 30-Baht HI policy was implemented, controlling for 

the DQi before the policy and those of the control group (DQc)? 

Hypothesis2: DQi changed after the 30-Baht HI policy was implemented, controlling for 

the DQi before the policy and the DQc   
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H0:  β2 =0; β3 = 0 

H1:  β2 ≠ 0; β3 ≠ 0 

Research question 3: Did hospital admission rates for inpatient services for bacterial 

pneumonia and infectious diarrhea change in the 30-Baht beneficiaries (ARi) change 

after the 30-Baht HI policy was implemented, controlling for admission rates of the 

control group (ARc)? 

Hypothesis 3: ARi change after the 30-Baht HI policy was implemented, controlling for 

the ARi before the policy and ARc  

H0:  β2 =0; β3 = 0 

H1:  β2 ≠ 0; β3 ≠ 0 

Research question 4: Did hospital visit rates for outpatient services for diabetes and 

hypertension of the 30-Baht beneficiaries (HRi) change after the 30-Baht HI policy was 

implemented, controlling for the HRi before the policy and the rates of the control group 

(HRc)? 

Hypothesis 4: HRi change after the 30-Baht HI policy was implemented, controlling for 

the HRi before the policy and HRc 

H0:  β2 =0; β3 = 0 

H1:  β2 ≠ 0; β3 ≠ 0 

Research question 5: Did the difference of drug utilization rates (dDA) between the 30 

Bath HI and the CSMBS groups change after the 30-Baht HI policy? 

Hypothesis 5: dDA change after the 30-Baht HI policy 

H0:  pbefore = pafter       

H1:  pbefore ≠ pafter 
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pbefore: dDA before the 30-Baht HI policy 

pbefore: dDA after the 30-Baht HI policy 

Research question 6: Did the difference of the percentages of prescribing 

appropriateness (dDQ) between the 30 Bath HI and the CSMBS groups change after the 

30-Baht HI policy? 

Hypothesis 6:  dDQ change after the 30-Baht HI policy 

H0:  pbefore = pafter       

H1:  pbefore ≠ pafter 

pbefore: dDQ before the 30-Baht HI policy 

pbefore: dDQ after the 30-Baht HI policy 

Patient Selection 

The primary and secondary measures were extracted for patients 18 and older, who 

visited the hospitals in Ubonratchatani for outpatient services and/or were admitted to the 

hospitals for inpatient services from January 1, 2000 to December 31, 2003.  Patients 

who were admitted to the hospital for inpatient services were excluded if they were 

referred to other healthcare facilities with less than 1 day from the admission time.  

Patients who visited outpatient clinics, but did not have any assigned disease diagnosis 

code were not included, because these patients might have “self discharged” prior to 

seeing the healthcare providers for examination, diagnosis, or treatment.  We included 

patients who were diagnosed with at least one of the four most prevalent 

diseases/conditions in Thailand, according to The Thai National Disease Statistics 2002 

(110;165).   

The selected diseases defined by the International Statistical Classification of 

Diseases and Related Health Problems, Version 10 (ICD10) (167) were: 1) bacterial 
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pneumonia (ICD-10:J13, J15), gastrointestinal tract infections (A00-A09), hypertension 

with no complications (I1xx), and diabetes (E1xx).  As these disease states largely affect 

health of the Thai population, they were considered suitable indicators of improvements 

in healthcare quality.  In addition, treatment of these diseases relies heavily on drug 

therapy and thus, measures the effect of the 30-Baht HI policy on drug use as intended in 

our study.  Because our study did not measure a direct effect on health outcomes, it was 

important to select disease states where drug therapy (process) was closely related to the 

health outcomes (e.g., cure rates, or mortality).   

Patients were identified using the dates and time of visits or admissions, ICD-10, 

and the type of health insurance at each episode of care to classify the patients into 

intervention and control groups.  Patients who were uninsured before June 1, 2001 (the 

introduction of the 30-Baht HI policy) were coded as “cash” or “health card” or “no 

health insurance”.  Patient’s status and codes are listed in Appendix B.      

We chose the CSMBS group as a control in our study because the 30-Bath HI 

policy coverage did not extend to this group, thus the CSMBS was used to control 

external factors that might affect drug utilization rather than the 30-Baht HI policy.  The 

CSMBS group lives in the same geographical, so we assumed similar disease exposure.  

No other control groups were available within this database.  More importantly, 

considering equity of drug use, the CSMBS group was considered a gold standard (110).  

This population received full healthcare coverage from the Thai government with the 

most comprehensive prescription drug benefits with no co-payment, except non-

formulary drugs.  Thus, using the CSMBS as a control, the issues regarding economic 

barriers to receive prescription drugs in the 30-Baht HI population could be addressed.  
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From the above reasons, the CSMBS population seemed to be an appropriate control 

population for our study.  Given their type of employment, there were some differences 

in population demographics, socio-economic status and likely, overall health between the 

two populations.  In order to utilize the CSMBS group in this study, the following 

assumptions had to be made: the CSMBS group is not different from the 30-Baht HI 

population, and the exposures to other factors that might affect the study measures are 

similar in both groups.    

Data Source 

The measures were extracted from the HI databases from 8 community government 

hospitals in Ubonratchatani province, Thailand, which had been validated for the purpose 

of our study.  Since our study intended to measure access to drugs and hospital services, 

we chose to relate hospital-specific utilization data to the expected numbers of the people 

who were eligible for the 30-Baht HI policy.  For the control group, the expected 

numbers of people in the CSMBS group was used as the denominators as well.  Both 

denominators were extracted from the health insurance registry database of the National 

Health Security Office, Thailand (168).   

Several studies of health service access have presented their measures based on the 

whole population to demonstrate the effect of the interventions on the large scale 

(27;29;51).  Comparing rates of drug utilization based on the population who accessed 

the hospital can only identify changes within this hospital but it does not incorporate 

possible changes in the total population assigned to a specific hospital.    

Measures 

Primary measures of the study are monthly drug utilization rates and the 

percentage of appropriate prescribing of each month.  The assessment of prescribing 
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appropriateness was conducted only for infectious diarrhea and bacterial pneumonia.  

Appropriateness prescribing for antidiabetic and antihypertensive drugs was not 

conducted because it required more clinical data that were unavailable in the HI database.  

Secondary measures were monthly hospital visit rates for diabetes and hypertension, and 

monthly hospital admission rates for gastrointestinal infection and bacterial pneumonia.  

The measures were calculated for each selected disease for the 30-Baht HI group and the 

CSMBS group.  Since we intended to identify the effect of the 30-Baht HI policy not 

only on utilization, but also on access to drug therapy and hospital services of the target 

population, the expected number of beneficiaries for the 8 selected hospitals for each 

health insurance plan was used as a denominator for the measurement of drug utilization 

and hospital visit/admission rates.   

Drug Utilization Rate (DR) 

Drug utilization rates of patients with diabetes and hypertension were calculated 

only for outpatient visits.  DRs of bacterial pneumonia and Infectious diarrhea were 

calculated for outpatient and inpatient services because approximately half of the patients 

were treated in outpatient clinic and the other half in hospital wards.  Drug utilization 

rates were calculated by using the total number of the DDDs of all drugs that were 

prescribed for patients with the disease, divided by the expected number of beneficiaries.   

Lists of the drugs used for the calculation of drug utilization rates are presented in 

Appendix D. 

DR = Number of the DDDs of prescribed for outpatient with the disease   
The expected number of beneficiaries 
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Percentage of Appropriate Prescribing (Drug Use Quality, DQ) 

The assessment of prescribing appropriateness in our study included three major 

components: 1) selection of appropriate drugs with the FDA-approved medication for the 

disease; 2) appropriate dosage for the specified disease state; and 3) appropriate duration 

of therapy.  Criteria of the appropriateness of drug therapy were set based on the current 

evidence in recognized clinical practice guidelines published in Thailand and in the US.   

Quality of drug use was expressed as binary measure (YES: correct choice, dosage, 

and duration; or NO: incorrect for at least one of the three components).  For example, 

drug therapy was appropriate for patients with community-acquired pneumonia (CAP) 

patients, if at least one macrolide (erythromycin or clarithromycin), doxycycline, beta-

lactam antibiotic (amoxicillin, amoxicillin-clavulanate, cefotaxime, ceftriaxone), or 

fluoroquinolone (ciprofloxacin, levofloxacin) (169) was prescribed. In addition, the dose 

and duration had to be correct, for examples amoxicillin was prescribed, the appropriate 

dosage had to range between 1.5-2.0 gram/day, and the appropriate duration of therapy 

had to be 10-14 days(170).   

DQ = Number of visits/admissions with appropriate prescribing   
                  Total number of visits/admissions for the selected disease 
 
The percentage of appropriate prescribing was an aggregate of the assessment of 

drug(s) prescribed for a patient at each visit/admission.  If two drugs were prescribed at 

one visit, we assessed the appropriateness for both drugs, and the visit was assigned 1, if 

at least one drug was appropriate.  The denominator was the total number of 

visits/admissions of each month.  The appropriate prescribing algorithm is illustrated in 

Figure 5-1. 
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Hospital Visit Rates (HR) 

Hospital visit rates were calculated by the monthly number of outpatient visits 

divided by total number of expected beneficiaries.   

HR =    Number of outpatient visits  
           Total number of expected beneficiaries 
 

Hospital Admission Rates (AR) 

Hospital admission rates were calculated by the number of hospital admissions 

divided by the total number of expected beneficiaries.   

HR =         Number of hospital admissions 
Total number of expected beneficiaries 

 
Drug Disparity (DP) 

Drug disparity was calculated separately for utilization rates and the percentage of 

appropriate prescribing at one year before and one year after the implementation of 30-

Baht HI policy. 

Disparity of drug utilization rate:    DPdr = DR 30-Baht – DRCSMBS 

Disparity of appropriate prescribing:    DPdq = DQ 30-Baht – DQCSMBS 

In our study, drug utilization rates, the percentage of appropriate prescribing, 

hospital visit rates, and hospital admission rates were calculated monthly from January 1, 

2000 to December 31, 2003.  This totaled 48 observations: 17 before and 31 observations 

after the implementation of the 30-Baht HI policy.  The segment from month 1 to 17 was 

called the pre-policy period, and month 18 to 48 was called post-policy period.  The 

number of the observations was considered sufficient for the statistical analysis using 

segmented linear regression of time series data (48 observations) and with 4 year-

observation period, we were able to be adjusted for any seasonal factor that might affect 

the measures.   
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Patients with community- 
acquired pneumonia 

(ICD10 code = E10-E14) 

1. Choice of drug 
Prescribed drug is in the 

following class: 
 Macrolide 
 Doxycycline 
 Beta-lactam 
 Fluoroquinolone 
 Cephalosporin  
 The combination of 

the above drug classes

2. Dosage range 
 The drug is used in the 

appropriate dosage range as 
recommended by guidelines 
for adults with the condition  

3. Duration of therapy 
  

YES

YES

Appropriate drug use 
Quality of drug utilization 

(DQ) = 1 

YES

NO

Inappropriate  
drug use 

Quality of drug 
utilization (DQ) = 0

NO

NO

 

Figure 5-1.  Algorithm to assess quality of drug utilization (DQ) using community-
acquired pneumonia as an example.(169;170)   
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Statistical Analyses   

Analysis of the Effects of the 30-Baht HI Policy on the Study Measures 

First, we used visual observation of the plots between the measure and time to 

observe sudden change or change of the slope after the implementation of the policy.  

Then, segmented regression analysis of interrupted time-series was used to test for a 

statistical significant change of the measures, controlling for historical trends and external 

factors using the control group.  Any abrupt or sudden change at month 18 or later and 

gradual change (slope change) could be identified using the selected regression model. 

(Figure 5-2)   

Box-Jenkins Autoregressive Integrated Moving Average (ARIMA (p,d,q)) was 

applied to identify autocorrelation and to transform non-stationary data into stationary 

data, and to identify the order of the model for chronic diseases (diabetes and 

hypertension). Seasonal Autoregressive Integrated Moving Average (SARIMA (p,d,q) x 

(P,D,Q)) models (Season cycle is 12 months) were used for acute conditions (Infectious 

diarrhea and bacterial pneumonia).  Seasonality was adjusted (decomposed) in the 

autoregressive process, because drug utilization for acute conditions varied by season, 

e.g., high antibiotics use for infectious diarrhea in the summer months.  The level of 

significance for all statistical tests was 0.05 two-sided.  For statistical analysis, SAS 

version 8 (171) was used to conduct regression analysis of time series data.   

The direction of the change of the measure was not predetermined because it was 

not certain that the policy had negative or positive effect on drug utilization rates, 

prescribing quality, or hospital visit/admission rates.     
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Figure 5-2.  Interrupted time series analysis of a drug utilization rate in the 30-Baht HI 
group and the control group before and after the policy 

 
Changes of Drug Disparity Associated with the 30-Baht HI Policy 

The assessment of changes of disparity levels of DR and DQ associated with the 

policy was conducted by comparing levels of disparity at one year before and at one year 

after the policy implementation.  The differences of the disparity levels of DR were 

identified using unpaired T-test at two-sided significance level of .05.  Statistically 

significant changes of disparity levels of DQ (%) were identified using Chi-Square test at 

a significance level of .05.  We expected that the 30-Baht HI group had a lower drug 

utilization rate and a lower percentage of appropriate prescribing than those of the 

CSMBS group during the pre-policy period associated with its uninsured status.  The 

difference of the measure between the two populations should be smaller if the policy has 

a positive effect in improving drug utilization rates and quality.   
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Patient-specific healthcare data 
• 8 Community government hospitals 
• Adult patients admitted or visited 

during January 2000 to December 
2003 with the selected diseases* 

Data quality assessment 
• Qualitative assessment: expert interview 

of hospital directors and database 
managers  

• Quantitative tests: data structure, 
missing data, plausibility, coherence 

 

Test an effect of 30-Baht HI policy: 
Segmented linear regression of time series 
monthly data 
• 48 observations (17 before and 31 after 

the 30  Baht policy implementation) 
• Controlled for the extraneous effects 

using control group 

Acute condition  
(inpatient and outpatient 
service) 
 Pneumonia 

Gastrointestinal tract

Chronic condition 
(outpatient service) 
 Hypertension 
 Diabetes 

Measures of the 30-Baht HI group 
and the control group 
 Drug utilization rates 
 % of appropriate prescribing 
 Hospital visit rates or  

admission rates or  

 
Figure 5-3.  Study framework demonstrating sources of the data used in the study, 

inclusion criteria for data extraction, measurements, and the analyses  
*The selected diseases are: diabetes, hypertension, pneumonia, and gastrointestinal tract infection  
¶   Civil Servant’s Medical Benefits Scheme 
 
 

 



 

CHAPTER 6 
RESULTS 

Patient Demographics  

The expected eligible population was 324,931 for the 30-Baht HI policy and 

38,109 for the CSMBS group in 2003.  These numbers were used for the calculation 

throughout the study period because only minor changes occurred during 2000-2003.  

These numbers represent the population with health benefits provided by the 8 selected 

government community hospitals in the eight districts of Ubonratchatani province, 

Thailand. (Table 6-1)   

Table 6-1.  Expected populations eligible for the 30-Baht HI policy and the CSMBS in 8 
selected government community hospitals, Ubonratchatani province, Thailand 
(2003) 

Hospital Total number of  
30-Baht HIa Policy 

Total number of 
CSMBSb 

A 18,201  855 
B 43,575 3,794 
C 18,928 929 
D 16,179 1,389 
E 78,198 5,498 
F 67,240 14,237 
G 45,759 4,074 
H 36,852 1,389 
Total 324,931 38,109 
a 30-Baht health insurance policy. b The Civil Service Medical Benefit Scheme  
 

 On average, the 30-Baht HI patients were younger than the CSMBS patients. 

(Table 6-2)  There was a higher proportion of female in the 30-Baht HI population than 

the CSMBS.  Most patients in both groups were married.  Most patients in the 30-Baht 

group were farmers, while only 42% in the CSMBS group were reported as farmers.  It 

appears that the two groups were different, particularly, in age and occupation.  
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Table 6-2.  Patient demographics   
Patient demographics 30-Baht HI group CSMBS group 
Total number of patient   132,397  10,148 
Age, year (mean ± SD)  29.7±9.4 35.0±13.1 
Gender male (%) 60,771(45.9) 5,068 (50.1) 
Marital status (%) 
     Married  
     Single  
     Widowed  
     Others  

  
123,262 (93.1) 
4,672 (3.5) 
3,341 (2.5) 
1,122 (0.8) 

 
9,120 (89.9) 
388 (3.8) 
552 (5.4) 
88 (0.9) 

Occupation (%) 
     Farmer 
     Worker 
     Trade 
     Government officer 
     No full-time job/student 
     Others 

 
110,176(83.2) 
6,617 (5.0) 
4,114 (3.1) 
4,013 (3.0) 
4,009 (3.0) 
3,468 (2.7) 

 
4,299 (42.5) 503 
0 
0 
4,099 (40.5) 
495 (4.9)   
1,255 (12.1) 

 

Diabetes 

Drug Utilization Rates 

The mean of the drug utilization rates for the 30-Baht HI population was 

approximately ten times greater than the rates of the CSMBS group in the pre-policy 

period (2,727.79 vs. 348.84/10,000 population/month). (Figure 6-1)  After the policy was 

implemented, the rate in the 30 Bath HI population slowly increased about 14 % (from 

2,727.79 to 3,105.61), while the rate in the CSMBS continuously increased 4.5-fold from 

month 25 until the end of the observation period (from 348.84 to 1,892.76).  At the end of 

the 2003, the rate of the CSMBS was as high as the rate of the 30-Baht HI population.  

Comparing these figures with the diabetes prevalence of 8.6% (165), each diabetic with 

30-Baht HI benefits used approximately a daily maintenance dose of a antidiabetic drug 

for 3 days per month.  In other words, about 10% of diabetics received a diabetic drug 

every day. 

The utilization rates of antidiabetic drugs of the 30-Baht group showed a positive 

trend during pre-policy period.  At month 18, the rate slightly increased, then remained 
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stable.  The drug utilization rates in the CSMBS group were steady until month 18, and 

then increased significantly and continuously until the end of the observation period.   
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Figure 6-1.  Monthly drug utilization rates for diabetes in the 30-Baht HI population and 

of the CSMBS population from January 2000 to December 2003 

Hospital Visit Rates 

Hospital visit rates in the 30-Baht HI population were steady over the study period 

(86.66 and 87.35 visits/10,000 beneficiaries before and after the policy).  Comparisons of 

these rates with the diabetic prevalence in 2002 suggest that only 10% of the diabetics in 

both groups used hospital services.  In the CSMBS group, the rates was significantly 

lower than those of the 30-Baht population (25.14 vs. 86.66) in the pre-policy period, but 

increased drastically in month 25 and remained high through the end of the observation 

period (from 25.14 to 73.66).(Figure 6-2)   

Since the drug utilization and hospital visit rates in the CSMBS group started to 

increase at 7 months after the policy was implemented, it suggests that the factors 

associated with these increase were not likely to affect changes associated with the30-
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Baht HI policy at month 18 in the 30-Baht HI population.  For this reason, we decided to 

analyze the effect of the policy on drug utilization and hospital visit rates of the 30-Baht 

HI population without the control group.  If the control group were used, differences in 

rates would show a large decrease after month 25 due to a significant increase of the rates 

in the CSMBS group, which were neither associated with the 30-Baht HI policy nor 

could they be explained by every other phenomenon.  The drastic increase in drug 

utilization rates and hospital visit rates was also observed from the plots for hypertension, 

Infectious diarrhea, and bacterial pneumonia.  Therefore, the control group was excluded 

from the analyses of the impact of the policy on drug utilization and hospital visit rates of 

all selected disease states.  
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Figure 6-2.  Monthly hospital visit rates for diabetes in the 30-Baht health insurance 

population and of the CSMBS population from January 2000 to December 
2003 
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Impact of the 30-Baht HI Policy on the Study Measures 

The results from the segmented time series analysis show no significant sudden or 

trend change of the drug utilization rates at month 18 after the policy was implemented 

(p= 0.7484 and p=.5907, respectively) using autoregressive order of 3. (Table 6-3)  

Table 6-3.  Regression parameters for drug utilization and hospital visit rates of diabetes 
Measure Ordera Delayb Parameter (SEc) T-ratio p AICd 
A. Drug utilization rate  of 

the 30-Baht HI group 
AR 
AR 
AR 
Level change 
Trend change 

 
 
1 
2 
3 

 
 
0 

 
 
-0.003 (0.121) 
0.288 (0.116) 
0.557 (0.130) 
76.667 (239.0) 
146.960 (273.237) 

 
 
-0.02 
2.45 
4.29 
0.32 
0.54 

 
 
0.9825 
0.0141 
<.0001 
0.7484 
0.5907 

 
 
 
 
687.38 

B. Hospital visit rate of the 
30 Bath HI group 
AR  
AR 
AR 

       Level change 
       Trend change 

 
 
1 
2 
3 
 

 
 
0 

 
 
-0.094 (0.144) 
0.286 (0.139) 
0.362 (0.146) 
4.005 (6.849) 
0.663 (4.062) 

 
 
-0.65 
2.06 
2.47 
0.58 
0.16 

 
 
0.5137 
0.0394 
0.0135 
0.5587 
0.8704 

 
  
 
330.61 
 

a ARIMA order of the linear regression model. b Expected time delay (month) of the effect of the policy. 
c Standard error. d Akaike Information Criteria 
 

The parameter for level change suggests that at month 18 the drug utilization rate 

was 76.67 DDDs above the mean of the data series.  With a very large standard error 

(239.0) it is evident that the increase of the drug utilization rate at month 18 was not 

statistically significant.  The trend parameter suggests that during the post-policy period 

the drug utilization rates increased by 146.96 from the mean before the policy, however 

with a large standard error no statistically significant difference were observed.  Visual 

observation from Figure 6-1 suggests that no delay effect should be included in the 

model.   

The analysis of the hospital visit rates in the 30-Baht population proposes that the 

30-Baht HI policy did not have an immediate or trend impact on hospital visits related to 

diabetes (p =0.5587 and p=.9704, respectively). (Table 6-3)  The monthly numbers of 
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DDDs and visits, the expected number of beneficiaries, and the rates of drug utilization 

and hospital visit are presented in Table 6-4. 

Table 6-4.  Rates of drug utilization and hospital visits related to diabetes of the 30-Baht 
health insurance beneficiaries   

Month DDDsa Visits Population Drug 
utilization 
rate 

Hospital 
visit rate 

Time Pulseb Stepc 

Jan-2000 65,752.19 2,502 324,931 2023.57 77.00 1 0 0 
Feb-2000 78,679.51 2,556 324,931 2421.42 78.66 2 0 0 
Mar-2000 86,707.72 2,932 324,931 2668.50 90.23 3 0 0 
Apr-2000 74,255.62 2,560 324,931 2285.27 78.79 4 0 0 
May-2000 92,560.67 3,048 324,931 2848.63 93.80 5 0 0 
Jun-2000 80,677.08 2,764 324,931 2482.90 85.06 6 0 0 
Jul-2000 73,517.54 2,614 324,931 2262.56 80.45 7 0 0 
Aug-2000 94,979.10 3,177 324,931 2923.05 97.77 8 0 0 
Sep-2000 80,139.11 2,581 324,931 2466.34 79.43 9 0 0 
Oct-2000 94,293.16 2,740 324,931 2901.94 84.33 10 0 0 
Nov-2000 89,880.15 2,662 324,931 2766.13 81.93 11 0 0 
Dec-2000 68,766.66 2,407 324,931 2116.35 74.08 12 0 0 
Jan-2001 107,414.80 3,084 324,931 3305.77 94.91 13 0 0 
Feb-2001 100,049.81 2,858 324,931 3079.11 87.96 14 0 0 
Mar-2001 102,295.92 3,056 324,931 3148.24 94.05 15 0 0 
Apr-2001 96,868.78 2,851 324,931 2981.21 87.74 16 0 0 
May-2001 119,946.78 3,476 324,931 3691.45 106.98 17 0 0 
Jun-2001 104,063.41 3,021 324,931 3202.63 92.97 18 1 1 
Jul-2001 105,184.19 3,131 324,931 3237.12 96.36 19 1 0 
Aug-2001 109,844.40 3,226 324,931 3380.55 99.28 20 1 0 
Sep-2001 96,947.37 2,861 324,931 2983.63 88.05 21 1 0 
Oct-2001 117,656.64 3,386 324,931 3620.97 104.21 22 1 0 
Nov-2001 107,435.19 3,077 324,931 3306.40 94.70 23 1 0 
Dec-2001 99,096.62 2,827 324,931 3049.77 87.00 24 1 0 
Jan-2002 109,111.14 3,032 324,931 3357.98 93.31 25 1 0 
Feb-2002 90,985.12 2,482 324,931 2800.14 76.39 26 1 0 
Mar-2002 101,378.25 2,834 324,931 3119.99 87.22 27 1 0 
Apr-2002 106,743.65 2,890 324,931 3285.12 88.94 28 1 0 
May-2002 105,869.21 2,953 324,931 3258.21 90.88 29 1 0 
Jun-2002 90,921.33 2,584 324,931 2798.17 79.52 30 1 0 
Jul-2002 104,388.42 2,809 324,931 3212.63 86.45 31 1 0 
Aug-2002 95,356.83 2,730 324,931 2934.68 84.02 32 1 0 
Sep-2002 90,126.05 2,633 324,931 2773.70 81.03 33 1 0 
Oct-2002 103,947.83 2,989 324,931 3199.07 91.99 34 1 0 
Nov-2002 90,154.76 2,580 324,931 2774.58 79.40 35 1 0 
Dec-2002 95,759.91 2,779 324,931 2947.08 85.53 36 1 0 
Jan-2003 95,917.96 2,560 324,931 2951.95 78.79 37 1 0 
Feb-2003 88,155.86 2,422 324,931 2713.06 74.54 38 1 0 
Mar-2003 89,734.46 2,559 324,931 2761.65 78.76 39 1 0 
Apr-2003 110,590.91 3,015 324,931 3403.52 92.79 40 1 0 
May-2003 96,581.02 2,791 324,931 2972.35 85.90 41 1 0 
Jun-2003 91,140.80 2,590 324,931 2804.93 79.71 42 1 0 
Jul-2003 113,902.26 3,144 324,931 3505.43 96.76 43 1 0 
Aug-2003 91,859.71 2,549 324,931 2827.05 78.45 44 1 0 
Sep-2003 104,044.30 2,929 324,931 3202.04 90.14 45 1 0 
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Table 6-4.  Continued 
Month DDDsa Visits Population Drug 

utilization 
rate 

Hospital 
visit rate 

Time Pulseb Stepc 

Oct-2003 112,809.16 3,058 324,931 3471.79 94.11 46 1 0 
Nov-2003 108,528.65 2,794 324,931 3340.05 85.99 47 1 0 
Dec-2003 100,001.90 2,754 324,931 3077.63 84.76 48 1 0 
a Numbers of the  define daily dose; b Pulse variable for the test of immediate or sudden change; c Step 
variable for the test of long-term or trend change  

 
Hypertension 

Drug Utilization Rates 

The drug utilization rates of the 30-Baht HI population remained constant in the 

first 11 months of the study.  The rate abruptly increased in December 2000 and remained 

steady until the end of 2003.(Figure 6-3)  The average drug utilization rate of the 30-Baht 

HI population was 1,413.99 DDDs/10,000 beneficiaries before the implementation of the 

policy.  After the policy, the average drug utilization rate of the 30-Baht population was 

2,172.00 DDDs/10,000 beneficiaries/month.  Comparing with the prevalence of 

hypertension of 9.5% before the policy (165), the results suggested that every 

hypertensive patient in the 30-Baht HI population used 1.5 doses of antihypertensive drug 

per month or approximately 5% of the patients received at least one dose every day.  

After the policy, the proportion of hypertensive patients in the 30-Baht group who 

received a drug at one dose for the whole month increased by approximately 5%. 

Hospital Visit Rates 

The average hospital visit rate was 25.84 visits/10,000 beneficiaries/month during 

pre-policy period.  Compared with the disease prevalence of 9.5%, this means only 2.6% 

of hypertensive patients in the 30-Baht HI group had one visit at the hospitals per month.  

After the policy, the rates increased by about one third (36.20 visits/10,000 

beneficiaries/month) ( Figure 6-4).  An additional 1% of the 30-Baht patients with 
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hypertension had one visit to the hospitals per month after the policy compared to the 

rates during the pre-policy period.   
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Figure 6-3.  Drug utilization rates for hypertension of the 30-Baht health insurance 

benefit group from January 2000 to December 2003 
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Figure 6-4.  Monthly hospital visit rates for hypertension of the 30-Baht health insurance 
benefit group from January 2000 to December 2003 
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Impact of the 30-Baht HI Policy on the Study Measures 

The analysis of the linear regression model of the drug utilization rate for the 30-

Baht HI population showed no statistically significant difference between the 30-Baht HI 

policy and the level or trend changes in the drug utilization rates (p= 0.2461, and p= 

0.6626, respectively) with autoregressive of 2.  The results from the analysis of hospital 

visit rates suggest that the 30-Baht policy did not have any sudden or gradual effects on 

hospital visit rates with autoregressive of 4 (p=0.3742, and p=0.2473, respectively). 

(Table 6-5)  The monthly numbers of DDDs and visits, the expected number of 

beneficiaries, and the rates of drug utilization and hospital visit are presented in Table 6-

6. 

Table 6-5.  Regression parameters for drug utilization and hospital visit rates of 
hypertension 

Measure Ordera Delayb Parameter (SEc) T-ratio p AICd 
A. Drug utilization rate of 30-

Baht HI group 
AR 
AR 
Level change 
Trend change 

 
 
1 
2 
 
 

 
 
0 

 
 
0.439 (0.129) 
0.494 (0.132)  
257.589(222.066) 
106.702 (244.571) 

 
 
3.40 
3.74 
-1.16 
0.44 

 
 
0.0007 
0.0002 
0.2461 
0.6626 

 
 
 
661.27 

B. Hospital visit rate of the 
30-Baht HI group 
AR 
AR 
AR 
AR 

        Level change 
        Trend change 

 
 
1 
2 
3 
4 

 
 
0 
 

 
 
0.300(0.153) 
0.357 (0.137) 
0.571 (0.154) 
-0.253 (0.178) 
-0.170 (2.441) 
0.984 (2.450) 

 
 
1.96 
2.60 
3.71 
-1.42 
-.070 
0.40 

 
 
0.0499 
0.0093 
0.0002 
0.1560 
0.4864 
0.6879 

 
 
 
 
243.53 
 

a ARIMA order of the linear regression model. b Expected time delay (month) of the effect of the policy. 
c Standard error. d Akaike Information Criteria 
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Table 6-6.  Monthly rates of drug utilization and hospital visit related to hypertension of 
the 30-Baht health insurance beneficiaries    

Month DDDsa Visits Population Drug 
utilization 
rate 

Hospital 
visit rate 

Time Pulseb Stepc 

Jan-2000 37,356.31 852 324,931 1149.67 26.22 1 0 0 
Feb-2000 40,851.25 829 324,931 1257.23 25.51 2 0 0 
Mar-2000 48,051.00 949 324,931 1478.81 29.21 3 0 0 
Apr-2000 35,313.31 789 324,931 1086.79 24.28 4 0 0 
May-2000 38,527.69 887 324,931 1185.72 27.30 5 0 0 
Jun-2000 36,476.88 829 324,931 1122.60 25.51 6 0 0 
Jul-2000 35,513.44 857 324,931 1092.95 26.37 7 0 0 
Aug-2000 40,218.75 949 324,931 1237.76 29.21 8 0 0 
Sep-2000 39,981.69 893 324,931 1230.47 27.48 9 0 0 
Oct-2000 36,897.63 785 324,931 1135.55 24.16 10 0 0 
Nov-2000 41,080.50 861 324,931 1264.28 26.50 11 0 0 
Dec-2000 35,945.75 782 324,931 1106.26 24.07 12 0 0 
Jan-2001 61,391.69 805 324,931 1889.38 24.77 13 0 0 
Feb-2001 54,421.00 738 324,931 1674.85 22.71 14 0 0 
Mar-2001 67,884.19 826 324,931 2089.19 25.42 15 0 0 
Apr-2001 60,680.88 767 324,931 1867.50 23.61 16 0 0 
May-2001 70,474.31 876 324,931 2168.90 26.96 17 0 0 
Jun-2001 58,257.38 772 324,931 1792.92 23.76 18 1 1 
Jul-2001 68,688.63 871 324,931 2113.95 26.81 19 1 0 
Aug-2001 64,937.50 882 324,931 1998.50 27.14 20 1 0 
Sep-2001 58,157.75 793 324,931 1789.85 24.41 21 1 0 
Oct-2001 74,871.06 973 324,931 2304.21 29.94 22 1 0 
Nov-2001 66,568.56 924 324,931 2048.70 28.44 23 1 0 
Dec-2001 68,646.63 886 324,931 2112.65 27.27 24 1 0 
Jan-2002 62,564.90 1,073 324,931 1925.48 33.02 25 1 0 
Feb-2002 57,700.94 959 324,931 1775.79 29.51 26 1 0 
Mar-2002 62,509.75 1,019 324,931 1923.79 31.36 27 1 0 
Apr-2002 67,827.44 1,023 324,931 2087.44 31.48 28 1 0 
May-2002 62,687.77 1,094 324,931 1929.26 33.67 29 1 0 
Jun-2002 68,610.81 1,078 324,931 2111.55 33.18 30 1 0 
Jul-2002 66,052.75 1,152 324,931 2032.82 35.45 31 1 0 
Aug-2002 67,086.63 1,192 324,931 2064.64 36.68 32 1 0 
Sep-2002 70,208.00 1,221 324,931 2160.70 37.58 33 1 0 
Oct-2002 78,892.96 1,378 324,931 2427.99 42.41 34 1 0 
Nov-2002 68,856.21 1,144 324,931 2119.10 35.21 35 1 0 
Dec-2002 71,971.33 1,296 324,931 2214.97 39.89 36 1 0 
Jan-2003 78,021.43 1,340 324,931 2401.17 41.24 37 1 0 
Feb-2003 67,967.30 1,231 324,931 2091.75 37.88 38 1 0 
Mar-2003 71,429.07 1,294 324,931 2198.28 39.82 39 1 0 
Apr-2003 71,609.37 1,363 324,931 2203.83 41.95 40 1 0 
May-2003 75,833.56 1,334 324,931 2333.84 41.05 41 1 0 
Jun-2003 68,263.11 1,277 324,931 2100.85 39.30 42 1 0 
Jul-2003 82,619.45 1,491 324,931 2542.68 45.89 43 1 0 
Aug-2003 70,606.46 1,317 324,931 2172.97 40.53 44 1 0 
Sep-2003 77,727.86 1,448 324,931 2392.13 44.56 45 1 0 
Oct-2003 94,676.13 1,747 324,931 2913.73 53.77 46 1 0 
Nov-2003 82,450.57 1,436 324,931 2537.48 44.19 47 1 0 
Dec-2003 81,524.27 1,455 324,931 2508.97 44.78 48 1 0 
a Numbers of the  define daily dose. b Pulse variable for the test of immediate or sudden change. c Step 
variable for the test of long-term or trend change  
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Infectious Diarrhea  

Drug Utilization Rates 

Before the policy was implemented, the average drug utilization rates related to 

Infectious diarrhea was 40.28 DDDs/10,000 beneficiaries/month in the 30-Baht HI group.  

These numbers can be interpreted as of ten thousand 30-Baht HI beneficiaries; there were 

40 patients with Infectious diarrhea receiving one maintenance dose of an antibiotic per 

month.  Comparisons of the rates with the incidence reported by the national disease 

incidence 2002 (165) of 67.9/10,000/year or approximately 14 cases/10,000 

population/month suggests that every 30-Baht HI patient with GI infection received an 

average defined daily dose of an antibiotic for 3 days.   

After the policy, the drug utilization rate in the 30-Baht population slightly 

increased (40.28 to 52.75). (Figure 6-5)  In comparison with the disease incidence, this 

means every 30-Baht HI patient with Infectious diarrhea received an antibiotic drug 

approximately 4 days for the 30-Baht HI population.  
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Figure 6-5.  Monthly drug utilization rates for infectious diarrhea of the 30-Baht HI from 
January 2000 to December 2003   
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Percent Appropriate Prescribing  

Approximately 43% of the hospital visits an appropriate antibiotic was prescribed 

for 30-Baht patients with Infectious diarrhea before the policy was implemented.  After 

the policy, the percent appropriate prescribing increased slightly from 43.41% to 47.47%. 

(Figure 6-6) 
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Figure 6-6.  Percentages of prescribing appropriateness for infectious diarrhea of the 30-

Baht HI from January 2000 to December 2003   

Hospital Visit and Admission Rates 

The average hospital visit rate of the 30-Baht HI population was 25.65 

visits/10,000 beneficiaries/month) during the pre-policy period.  Comparing with the 

disease incidence rate of 14 cases/10,000/month, the 30-Baht patients with Infectious 

diarrhea visited outpatient clinics twice.  After the policy, there was a modest change of 

the rate from 25.65 to 26.49 visits/10,000/month. (Figure 6-7).  In contrast, the average 

hospital admission rate was 2.52 admissions/10,000 beneficiaries/month before the 

policy.  Then the rate increased about 20% (2.52 to 3.02) after the policy. (Figure 6-8)   
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Figure 6-7.  Monthly hospital visit rates for infectious diarrhea of the 30-Baht HI from 
January 2000 to December 2003   
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Figure 6-8.  Monthly hospital admission rates for infectious diarrhea of the 30-Baht HI 
group January 2000 to December 2003 
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Impact of 30-Baht HI Policy on the Study Measures 

The results from the segmented regression analyses show that there was no 

statistically significant change in the level or the trend of the drug utilization rates in the 

30-Baht HI population (p=.6677 and .0915, respectively) using first order autoregressive 

process, Autoregressive of 1, without the seasonal trend in the regression model.  

Autoregressive of 1 indicated that the drug utilization rate at a certain month was 

correlated to the rate of the prior month. (Table 6-7)  Similarly, the policy was not 

associated with any change in the percent appropriate prescribing either at a sudden or 

gradual change (p=0.6799 and p= 0.0634, respectively).   

The results were similar for the hospital visit rates in that the policy had no 

statistically significant effect on hospital visit rates either on a sudden or a trend change 

in the 30-Baht HI population (p= 0.9868 and 0.1994, respectively).  The results are 

consistent with the plot in Figure 6-7 in that the hospital visit rates of the 30 Bath HI 

group remained steady over time.  The analysis of hospital admission rates show no 

statistical significance in a sudden (p=0.1033) or a gradual change (p=0.3672).   

The 30-Baht HI policy had no association on the change of drug utilization, 

hospital visits, and hospital admission rates, and the percent appropriateness of 

prescribing.  However, natural positive trends of drug utilization and hospital visit rates, 

and the percent of appropriate prescribing and natural negative trend for hospital 

admission rates were observed.  The monthly numbers of DDDs, the percent appropriate 

prescribing, hospital visits and admissions, the expected number of beneficiaries, and the 

rates of drug utilization and hospital visit are presented in Table 6-8. 
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Table 6-7.  Regression paramerters for drug utilization, prescribing quality, hospital visit, 
and hospital admission rates of infectious diarrhea   

Measure Ordera 

 
Delayb Parameter (SEc) T-ratio p AICd 

A Drug utilization rate for 30  
Baht HI population  
        AR 
        Level change  
        Trend change 

 
 
1 

 
 
0 

 
 
0.622  (0.129) 
-3.330(7.758) 
10.409(6.168) 

 
 
4.83 
-0.43 
1.69 

 
 
<.0001 
0.6677 
0.0915 

 
 
 
345.05 

B  Prescribing quality of   
    30-Baht group 
      AR 
      AR 
      Level change 
      Trend change 

 
 
1 
10 
 

  
 
0.390 (0.121) 
-0.436 (0.139) 
-0.028 (0.069) 
0.054 (0.029) 

 
 
3.21 
-3.13 
-0.41 
1.86 

 
 
0.0013 
0.0017 
0.6799 
0.0634 

 
 
 
-100.84 
 

C    Hospital visit rate for 30-Baht 
HI population   

AR 
AR 

       Level change 
       Trend change 

 
 
1  
12 

 
 
 
0 
 

 
 
0.693 (0.111) 
0.864 (0.227)  
0.040 (2.400) 
2.816 (2.194) 

 
 
6.24 
3.81 
0.02 
1.28 

 
 
<.0001 
0.0001 
0.9868 
0.1994 

 
 
 
250.01 
 

D   Hospital admission rate for 30-
Baht HI population   
       AR 
       Level change 
       Trend change 

 
 
1 

 
 
5 

 
 
0.963 (0.038) 
-5.521 (3.389) 
-4.280 (4.736) 

 
 
25.33 
-1.63 
-0.90 

 
 
<.0001 
0.1033 
0.3672 

 
 
 
234.55 

a ARIMA order of the linear regression model. b Expected time delay (month) of the effect of the policy. 
c Standard error. d Akaike Information Criteria              
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Table 6-8.  Monthly rates of drug utilization, hospital visit, hospital admission, and the percent prescribing appropriateness of the 30-
Baht group   

 DDDsa Visits Admis-
sions 

Population Drug
utilization 
rate 

Hospital 
visit 
rate 

Hospital 
admission 
rate 

Appropriate 
Prescribing 
(%) 

Log odds of 
appropriate 
prescribing  

Month Pulseb Stepc 

Jan-2000          1,438.94 690 66 324,931 44.28 21.24 2.03 52.69 0.047 1 0 0
Feb-2000            

             
            
             

             
             

            
             
             

            
           

             
             

           
            
             

             
          

         
             
             

            
          

             
             

         
             
             

            

996.80 709 56 324,931 30.68 21.82 1.72 39.46 -0.186 2 0 0
Mar-2000 1,765.63 1,003

 
100 324,931 54.34 30.87 3.08 48.53 -0.026 3 0 0

Apr-2000 1,285.72 833 87 324,931 39.57 25.64 2.68 44.28 -0.100 4 0 0
May-2000 1,141.53 884 90 324,931 35.13 27.21 2.77 45.40 -0.080 5 0 0
Jun-2000 1,197.24 892 104 324,931 36.85 27.45 3.20 43.23 -0.118 6 0 0
Jul-2000 1,483.80 804 132

 
324,931 45.67 24.74 4.06 45.10 -0.085 7 0 0

Aug-2000 1,345.96 762 76 324,931 41.42 23.45 2.34 35.24 -0.264 8 0 0
Sep-2000 1,420.33 719 68 324,931 43.71 22.13 2.09 39.42 -0.187 9 0 0
Oct-2000 993.22 642 46 324,931 30.57 19.76 1.42 35.83 -0.253 10 0 0
Nov-2000 788.44 560 74 324,931 24.26 17.23 2.28 35.15 -0.266 11 0 0
Dec-2000 792.10 710 58 324,931 24.38 21.85 1.78 56.27 0.110 12 0 0
Jan-2001 1,424.70 987 78 324,931 43.85 30.38 2.40 46.05 -0.069 13 0 0
Feb-2001 1,283.49 852 74 324,931 39.50 26.22 2.28 43.77 -0.109 14 0 0
Mar-2001 1,417.84 1,005 81 324,931 43.64 30.93 2.49 39.62 -0.183 15 0 0
Apr-2001 1,666.74 1,069 98 324,931 51.30 32.90 3.02 44.37 -0.098 16 0 0
May-2001 1,809.51 1,046 105 324,931 55.69 32.19 3.23 43.59 -0.112 17 0 0
Jun-2001 1,983.93 1,135 118 324,931 61.06 34.93 3.63 49.44 -0.010 18 1 1
Jul-2001 2,133.56 1,153 132 324,931 65.66 35.48 4.06 52.70 0.047 19 0 1
Aug-2001 2,035.16 1,088 117 324,931 62.63 33.48 3.60 50.29 0.005 20 0 1
Sep-2001 1,684.57 863 84 324,931 51.84 26.56 2.59 47.12 -0.050 21 0 1
Oct-2001 1,554.86 892 99 324,931 47.85 27.45 3.05 42.55 -0.130 22 0 1
Nov-2001 1,272.54 668 62 324,931 39.16 20.56 1.91 42.39 -0.133 23 0 1
Dec-2001 1,704.23 823 77 324,931 52.45 25.33 2.37 50.36 0.006 24 0 1
Jan-2002 1,727.57 884 103 324,931 53.17 27.21 3.17 49.84 -0.003 25 0 1
Feb-2002 1,669.73 904 98 324,931 51.39 27.82 3.02 47.45 -0.044 26 0 1
Mar-2002 2,108.36 1,011 109 324,931 64.89 31.11 3.35 52.57 0.045 27 0 1
Apr-2002 2,010.40 1,012 124 324,931 61.87 31.15 3.82 49.93 -0.001 28 0 1
May-2002 2,232.76 1,029

 
126 324,931 68.71 31.67 3.88 48.63 -0.024 29 0 1

Jun-2002 1,945.68 964 126 324,931 59.88 29.67 3.88 46.02 -0.069 30 0 1
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Table 6-8.  Continued 
  DDDsa Visits Admis-

sions 
Population Drug

utilization 
rate 

Hospital 
visit 
rate 

Hospital 
admission 
rate 

Appropriate 
Prescribing 
(%) 

Log odds of 
appropriate 
prescribing  

Month Pulseb Stepc 

Jul-2002          2,055.90 872 116 324,931 63.27 26.84 3.57 54.47 0.078 31 0 1
Aug-2002 1,673.58            

             
             

          
          
          
          
          

         
            

             
             

            
             
             

            
            

762 96 324,931 51.51 23.45 2.95 46.78 -0.056 32 0 1
Sep-2002 1,715.69 763 94 324,931 52.80 23.48 2.89 47.59 -0.042 33 0 1
Oct-2002 2,151.25 860 116 324,931 66.21 26.47 3.57 49.25 -0.013 34 0 1
Nov-2002 1,542.96 701 81 324,931 47.49 21.57 2.49 53.13 0.054 35 0 1
Dec-2002 1,881.91 807 86 324,931 57.92 24.84 2.65 52.35 0.041 36 0 1
Jan-2003 1,678.14 782 93 324,931 51.65 24.07 2.86 50.09 0.002 37 0 1
Feb-2003 1,688.84 815 96 324,931 51.98 25.08 2.95 51.40 0.024 38 0 1
Mar-2003 1,940.85 969 85 324,931 59.73 29.82 2.62 51.95 0.034 39 0 1
Apr-2003 2,130.03 1,022

 
 135 324,931 65.55 31.45 4.15 54.14 0.072 40 0 1

May-2003 1,848.86 873 101 324,931 56.90 26.87 3.11 48.03 -0.034 41 0 1
Jun-2003 1,652.25 785 104 324,931 50.85 24.16 3.20 45.93 -0.071 42 0 1
Jul-2003 1,705.25 870 93 324,931 52.48 26.77 2.86 43.11 -0.120 43 0 1
Aug-2003 1,169.84 665 79 324,931 36.00 20.47 2.43 42.01 -0.140 44 0 1
Sep-2003 1,176.71 719 74 324,931 36.21 22.13 2.28 39.54 -0.184 45 0 1
Oct-2003 1,141.79 728 75 324,931 35.14 22.40 2.31 39.44 -0.186 46 0 1
Nov-2003 971.92 598 76 324,931 29.91 18.40 2.34 38.97 -0.195 47 0 1
Dec-2003 942.26 661 63 324,931 29.00 20.34 1.94 34.04 -0.287 48 0 1
a Numbers of the  define daily dose. b Pulse variable for the test of immediate or sudden change. c Step variable for the test of long-term or trend change  
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Bacterial Pneumonia 

Drug Utilization Rates 

The average drug utilization rate for bacterial pneumonia of the 30-Baht HI 

population was 7.73 DDDs/10,000 population/month during the pre-policy period.  It 

could be interpreted as about 8 doses of an antibiotic were prescribed monthly for 

bacterial pneumonia in 10,000 of the 30-Baht HI population.  Comparing with the disease 

incidence report in 2002(165) of 19.6/10,000 population/month, about 40% of the 30-

Baht patients with bacterial pneumonia received one dose of antibiotic per month.  This 

means 5% of the 30-Baht HI patients with bacterial pneumonia received an antibiotic for 

7 days (full course of treatment).  After the policy, the rate increased from 7.73 to 12.40 

DDDs/10,000 beneficiaries/month. (Figure 6-9).  
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Figure 6-9.  Monthly drug utilization rates for bacterial pneumonia of the 30-Baht HI 
from January 2000 to December 2003   
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This means about 63% of the 30-Baht HI patients with bacterial pneumonia 

received an antibiotic for one day per month or 11% of the patients received a full course 

of antibiotic treatment per month after the policy.  The drug utilization rates increased 

gradually over time, with an exception of an outlier in month 40 (30.93 

DDDs/10,000/month) that were replaced with an average of the post-policy series for the 

statistical analysis (11.79 DDDs/10,000/month).   

Hospital Visit and Admission rates 

The average hospital visit rates of the 30-Baht population remained stable over the 

observation period (pre-policy of 1.88 and post-policy of 1.93 visits/10,000/month). 

(Figure 6-10)  The average hospital admission rate increased about 75% from 0.33 to 

0.58 admissions/10,000/month. (Figure 6-11)  Again, compared with the disease 

incidence of bacterial pneumonia, these numbers could be interpreted as only about 20% 

of the patients with bacterial pneumonia visited or were admitted to the hospitals.    
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Figure 6-10.  Monthly hospital visit rates for bacterial pneumonia of the 30-Baht HI from 
January 2000 to December 2003   
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Figure 6-11.  Monthly hospital admission rates for bacterial pneumonia of the 30-Baht HI 
from January 2000 to December 2003   

Impact of the 30 Bath HI Policy on the Study Measures 

The analysis of the segmented regression model of AR (1) showed that the 30-

Baht HI policy was not associated with any changes of the level or the trend of the drug 

utilization rates (p = 0.0911 and 0.0641, respectively) (Table 6-9).  Autoregressive order 

of 1 indicates that there was a correlation between the current measure and the measure 

one month prior.  The hospital visit rates showed a drop at month 18, however it was not 

statistically significant (p=0.7294).  The slope of hospital visit rates post-policy was not 

different from the slope during the pre-policy period (p=0.8288).  Similarly, the 30-Baht 

HI policy was not associated with any changes in the level and the trend of hospital 

admission rates related to bacterial pneumonia (p= 0.5565, and 0.8247, respectively.  The 

monthly numbers of DDDs, hospital visits and admissions, the expected number of 

beneficiaries, and the rates of drug utilization, hospital visit, and hospital admission are 

presented in Table 6-10. 
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Table 6-9.  Regression parameters for drug utilization, prescribing quality, hospital visit, 
and hospital admission rates of bacterial pneumonia 

Measure Ordera Delayb Parameter (SEc) T-ratio p AICd 
A. Drug utilization rate of the 

30-Baht HI group 
AR 
Level change 
Trend change 

 
 
1 
 
 
 

 
 
0 

 
 
0.406 (0.137) 
-5.095 (3.016)  
4.421 (1.540) 

 
 
2.97 
-1.69 
2.87 

 
 
0.0030 
0.0911 
0.0641 

 
 
 
249.36 

B. Hospital visit rate for 30-
Baht HI group 
AR 
MA 
Level change 
Trend change 

 
 
1 
1 

 
 
0 
 
 
 

 
 
0.508 (0.214) 
0.884 (0.107) 
-0.158 (0.455) 
-0.076 (0.353) 

 
 
2.38 
8.26 
-0.35 
-0.22 

 
 
0.0174 
<.0001 
0.7294 
0.8288 

 
 
 
65.61 

C. Hospital admission rate of 
the 30-Baht HI group  
AR 
AR 
Level change 
Trend change 

 
 
1 
2 
 

 
 
0 

 
 
3.064 (0.147) 
3.348 (0.148) 
-0.270 (0.460) 
0.076 (0.350) 

  
 
2.48 
2.35 
-0.59 
0.22 

 
 
0.0132 
0.0188 
0.5565 
0.8247 

 
 
 
65.40 

a ARIMA order of the linear regression model. b Expected time delay (month) of the effect of the policy.  
c Standard error. d Akaike Information Criteria 

 
In summary, the visual observations of the rates of drug utilization, hospital visit, 

hospital admission, and the percentage of the appropriateness of antibiotic prescribing in 

the acute conditions in the 30-Baht HI population alone, there were no abrupt changes 

when the policy was implemented.  The results from the analyses of segmented linear 

regression of the time series data propose that the 30-Baht HI policy had no effect on any 

change in hospital drug utilization, the quality of prescribing by physicians, or hospital 

outpatient and inpatient services in the selected acute and chronic conditions.  

 
 



 

Table 6-10.  Monthly rates of drug utilization, hospital visit, hospital admission related to bacterial pneumonia  
        DDDsa Visits Admissions Population  Drug

utilization 
rate 

Hospital 
visit rate 

Hospital 
admission 
rate 

Month Pulseb Stepc 

Jan-2000           209.25 56 15 324,931 6.44 1.72 0.46 1 0 0
Feb-2000           

           
           
           

           
           

           
           
           
           
           

           
           
           
           
           

           
           

           
           
           
           
           

           
           
           
           
           

           
           

369.75 63 13 324,931 11.38 1.94 0.40 2 0 0
Mar-2000 384.50 74 21 324,931 11.83 2.28 0.65 3 0 0
Apr-2000 315.50 61 8 324,931 9.71 1.88 0.25 4 0 0
May-2000 188.50 80 14 324,931 5.80 2.46 0.43 5 0 0
Jun-2000 200.00 69 15 324,931 6.16 2.12 0.46 6 0 0
Jul-2000 250.00 65 8 324,931 7.69 2.00 0.25 7 0 0
Aug-2000 160.25 54 4 324,931 4.93 1.66 0.12 8 0 0
Sep-2000 234.50 57 9 324,931 7.22 1.75 0.28 9 0 0
Oct-2000 326.00 50 8 324,931 10.03 1.54 0.25 10 0 0
Nov-2000 315.00 49 6 324,931 9.69 1.51 0.18 11 0 0
Dec-2000 184.50 71 11 324,931 5.68 2.19 0.34 12 0 0
Jan-2001 269.00 52 12 324,931 8.28 1.60 0.37 13 0 0
Feb-2001 205.00 55 7 324,931 6.31 1.69 0.22 14 0 0
Mar-2001 268.00 74 13 324,931 8.25 2.28 0.40 15 0 0
Apr-2001 241.50 71 9 324,931 7.43 2.19 0.28 16 0 0
May-2001 149.00 36 10 324,931 4.59 1.11 0.31 17 0 0
Jun-2001 186.38 43 14 324,931 5.74 1.32 0.43 18 1 1
Jul-2001 379.00 53 22 324,931 11.66 1.63 0.68 19 0 1
Aug-2001 251.75 35 13 324,931 7.75 1.08 0.40 20 0 1
Sep-2001 259.00 36 19 324,931 7.97 1.11 0.58 21 0 1
Oct-2001 304.55 46 18 324,931 9.37 1.42 0.55 22 0 1
Nov-2001 271.00 39 18 324,931 8.34 1.20 0.55 23 0 1
Dec-2001 95.50 22 5 324,931 2.94 0.68 0.15 24 0 1
Jan-2002 286.50 52 16 324,931 8.82 1.60 0.49 25 0 1
Feb-2002 337.50 45 13 324,931 10.39 1.38 0.40 26 0 1
Mar-2002 395.00 55 18 324,931 12.16 1.69 0.55 27 0 1
Apr-2002 219.50 43 11 324,931 6.76 1.32 0.34 28 0 1
May-2002 257.00 48 19 324,931 7.91 1.48 0.58 29 0 1
Jun-2002 364.00 45 14 324,931 11.20 1.38 0.43 30 0 1
Jul-2002 419.90 56 22 324,931 12.92 1.72 0.68 31 0 1
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Table 6-10.  Continued 
  DDDsa Visits Admissions Population  Drug

utilization 
rate 

Hospital 
visit rate 

Hospital 
admission 
rate 

Month Pulseb Stepc 

Aug-2002           370.75 59 14 324,931 11.41 1.82 0.43 32 0 1
Sep-2002           

           
           
           

           
           
           
          
           

           
           

           
           
           
           
           

603.55 77 27 324,931 18.57 2.37 0.83 33 0 1
Oct-2002 692.42 86 22 324,931 21.31 2.65 0.68 34 0 1
Nov-2002 360.38 45 12 324,931 11.09 1.38 0.37 35 0 1
Dec-2002 568.50 69 25 324,931 17.50 2.12 0.77 36 0 1
Jan-2003 335.38 60 13 324,931 10.32 1.85 0.40 37 0 1
Feb-2003 501.00 74 13 324,931 15.42 2.28 0.40 38 0 1
Mar-2003 452.00 108 13 324,931 13.91 3.32 0.40 39 0 1
Apr-2003 1,004.90 81 27 324,931 30.93 2.49 0.83 40 0 1
May-2003 505.80 96 24 324,931 15.57 2.95 0.74 41 0 1
Jun-2003 448.75 78 20 324,931 13.81 2.40 0.62 42 0 1
Jul-2003 608.50 112 25 324,931 18.73 3.45 0.77 43 0 1
Aug-2003 457.50 81 32 324,931 14.08 2.49 0.98 44 0 1
Sep-2003 439.25 91 22 324,931 13.52 2.80 0.68 45 0 1
Oct-2003 477.00 82 38 324,931 14.68 2.52 1.17 46 0 1
Nov-2003 302.75 73 22 324,931 9.32 2.25 0.68 47 0 1
Dec-2003 338.00 53 9 324,931 10.40 1.63 0.28 48 0 1
a Numbers of the  define daily dose. b Pulse variable for the test of immediate or sudden change. c Step variable for the test of long-term or trend change  
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Disparity of Drug Utilization Rates 

The change of drug disparity associated with the 30 HI policy was not conducted as 

proposed.  The evidence from the drug utilization and hospital visit rates of the CSMBS 

suggests that the data were not appropriate to use as a comparison to the measures in the 

30-Baht HI group.  Comparison of the rates using the number of the DDDs per eligible 

population to identify disparity would not be valid. 

Disparity of the Percent Appropriate Prescribing for Infectious Diarrhea 

The disparity of the percentage of appropriate prescribing was 16% at one year 

before the policy and 8% at one year after the policy.  The results from Chi-square test of 

the difference of the median percentages of prescribing appropriateness between the two 

populations at one year before and one year after the policy showed that there was a 

statistical significant reduction of the disparity with Pearson’s chi-square of 3.03, p= 

0.0817.  The direction of the disparity was however unexpected, in that the CMSBS 

patients had lower percentage of appropriate prescribing than the 30-Baht HI population. 

  

 
  



 

CHAPTER 7 
DISCUSSION 

The Effect of the 30-Baht HI Policy on Drug and Hospital Service Utilization 

Drug Utilization and Access to Care 

Drug utilization and hospital visit rates for bacterial pneumonia, hypertension, and 

diabetes found in our study were considered extremely low in the 30-Baht HI population, 

comparing to the disease incidence/prevalence.  This indicates that most of the patients 

with hypertension, diabetes, and bacterial pneumonia are either under-diagnosed or 

underutilized drug therapy and hospital services.  Approximately 2.6% of individuals 

with hypertension utilized hospital services and of these patients 5% received 

antihypertensive drugs.  In the US., the prevalence of hypertension was higher than the 

rate in Thailand 2002 (172) (28.6% vs. 9.5%), and approximately 12% used hospital 

services (173) and 84% of these patients received an antihypertensive drug (174).  Higher 

access rates in the US were also reported for diabetes.  Our study found that only 10% of 

patients with diabetes received care from the hospitals and of these 10% were prescribed 

an antidiabetic drug.  The US diabetes prevalence was reported 4.9% in 2004, with 42% 

using hospital services (173) (the hospital visit rate was 7.9 per person per year 

(175;176)), and 60-85% of these patients received an antidiabetic drug.  Overall, the 

access rates for hospital service and utilization of drugs in the selected chronic diseases in 

Thailand were incomparable to the rates in the US.    

The results suggested that the 30-Baht HI policy failed to improve access to drug 

and hospital services to the population who need it.  With only slow a natural positive 
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trend in drug utilization and hospital visit rates (approximately 2.5% per year for 

hypertension and 5% in diabetes), it is not likely that the health status of the population 

will improve in the near future. 

Effectiveness of the Implementation of the 30-Baht HI Policy   

Our study found no changes in the drug utilization rates, appropriateness of 

prescribing and/or hospital service utilization associated with the 30 Bath HI policy.  

Results were similar for both acute and chronic conditions.  The drug utilization, hospital 

visit, and hospital admission rates highly fluctuated throughout the observation period, 

which might pose difficulty to identify statistical significant changes of the measure 

associated with the policy.  However, there was a positive trend in drug utilization rates, 

quality, and/or hospital visit over time without the influence of the 30-Baht HI policy.   

The results did not support the hypothesis that the 30-Baht HI policy that offers 

healthcare with a considerably small co-payment changes drug utilization rates, drug 

utilization quality, and hospital visit/admission rates.  If the 30-Baht HI policy had an 

effect on these measures, an increase or decrease of the measures at or shortly after 

implementation of the policy would had been observed. 

There are several factors that might explain these results.  First, the provision of the 

30-Baht HI policy has changed from the beginning of the implementation to the end of 

the study period in regards of program eligibility, benefits, geographical allocation of the 

beneficiaries, and reimbursement rates.  While there were efforts in promoting the policy 

to the target population using health marketing techniques in several types of media, 

response to such promotions normally takes time to reach the poorest rural populations.  

Second, the healthcare providers at community government hospitals were required to 

provide services to larger numbers of patients and/or accommodate more patient visits. 
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While the infrastructure may have slowly improved to support the policy, the incentives 

to the health providers to promote the policy did not change.  Most community 

government hospitals had limited numbers of personnel, especially physicians and 

pharmacists.  This policy was seen by local providers as having the potential to overload 

the current healthcare system. 

Third, the 30-Baht HI policy not only includes the coverage for the treatment of 

diseases, it also included disease prevention and health promotion (e.g., vaccination, 

prenatal care, and health education programs).  The effect of disease prevention and 

health promotion could have had successful results in the prevention of acute conditions 

(bacterial pneumonia) and reduced the need for drug utilization and hospital 

visits/admissions over the course of our study.  The effects of disease prevention and 

health promotion were not likely to reduce the onsets of chronic conditions such as 

diabetes and hypertension however, it might prevent emergency visits from disease 

complications related to the uncontrolled condition. 

Fourth, the study was limited to government hospitals that provide primary and 

secondary care.  However, during the observation period, the government community 

hospitals delegated some tasks to a local primary care units (PCU), including dispensing 

of some antibiotics and the refill of medications for chronic diseases (e.g., diabetes and 

hypertension).  These drug dispensing records were not kept in the HI database and could 

not be included in the analysis.  PCUs play an important role in healthcare systems in 

Thailand as they are the gate keepers who provide basic primary care services to local 

population. However, only limited numbers of drugs could be dispensed by the healthcare 
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workers at the PCU compared with the included drugs in our study.  From this reason, the 

missing records seemed to have small influence to the findings of the study.   

Fifth, the co-payment might have been one of the economic barriers in the access to 

drug utilization and hospital care.  Even though 30-Baht ($0.75) was considered a small 

amount of money in developed countries and in wealthier urban areas in Thailand, this 

amount is almost 50% of the average daily wage in the poor population in Thailand.  The 

common generic drugs used to treat the studied conditions may be purchased from local 

drugstores for less than the 30-Baht co-payment.  The implementation of co-pays for 

health services and pharmaceuticals are used in the US healthcare system to limit the 

number of unnecessary patient visits and prescriptions filled.  With Thailand’s co-pay in 

the range of 50% of a workers daily pay, it is fair to assume that the co-pay effectively 

served as a barrier to needed health care access.  The 30-Baht population was considered 

poor compared to the populations with other health insurance status based on their 

income levels as farmers.  In addition, they lived in rural areas where access to care 

seemed to be cost of care, transportation, numbers of providers, and health information. 

Sixth, the 30-Baht ($0.75) had to be paid for every hospital encounter.  In our 

study, the population who were eligible for the 30-Baht HI policy was those without 

health insurance benefits and those who had elected to purchase a government health card 

that covered the costs of hospital care for the whole family for a period of one year.  

Patients without a health card who had to pay all healthcare costs out-of-pocket, would be 

more likely to pay for the 30-Baht co-pay, so an increase in utilization should have been 

observed in that population.  On the other hand, patients who used to purchase a health 

card for 500 Baht ($12.50) per year to cover the whole family before the policy was in 
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place, now might consider the 30-Baht per episode of care expensive and thus, be less 

likely to use healthcare services.  A negative impact of an increased co-payment on drug 

utilization has been reported the literature (40;109;177).  The increase in the use of 

healthcare services by the previously uninsured and the decrease of healthcare services by 

the families that normally would have purchased the health card may have counteracted 

the effects of the policy observed in the entire population. 

Seventh, our study only focused on drug utilization in the four prevalent diseases 

that were associated with hospital service utilization.  The 30-Baht policy could have had 

an impact on other diseases that were not studied such as upper-respiratory infections, 

musculoskeletal conditions, and mental health.  Similarly, the drug utilization rates were 

calculated for every drug on the hospital drug formulary, with an indication for the 

studied diseases.  Because all drugs were collapsed for a given disease state, any change 

in drug utilization rates of a specific drug could not be identified.      

Eight, for drug utilization quality, only drugs that were recommended in the 

selected standard practice guidelines were evaluated.  The evaluation of these drugs 

might not cover all the drugs that were used in the actual practice in the community 

government hospitals.  In other words, the studied drugs and the disease state might not 

be sensitive enough to capture the effect of the 30-Baht HI policy.   

Finally, while the 30-Baht policy to reduce the financial barriers to the low income 

population’s access of healthcare was a major step, there are other access to care barriers 

that must be corrected (i.e. distance to a provider and ability to set timely appointments  

Access to primary care issues must be addressed holistically.   
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Suggestions to Improve the Evaluation of 30-Baht HI Policy on Drug Utilization and 
Hospital Service Utilization 

 Our study results suggest that the implementation of the policy alone does not 

abide by the spirit in which the legislation was approved; access to drugs for the 

uninsured has not improved.  To improve the effectiveness of the 30-Baht HI policy in 

providing access to care and utilization of drugs in the target population, we recommends 

that policy makers should consider several strategies.  First, the channel of drug 

distribution should be expanded.  At this stage, only drugs received from the hospitals are 

free.  Patients who received drugs from local community pharmacies or other doctors’ 

clinics cannot get reimbursement.  Considering the 30-Baht HI population was poor, 

patients have limited ability to reach the main provider because of poor road conditions 

and/or no vehicle to travel. These patients might consider self-treatment from local 

pharmacies, traditional therapy, or even no treatment.  To improve patient outcomes, the 

policy should include doctor’s clinics in the district to provide primary care services (e.g., 

disease screening and diagnosis and prescribe medications).  Local community 

pharmacies should be included for dispensing drugs as prescribed.  Both settings should 

be included as a referral point and at the same time a gate keeper to prevent patient 

overflow to the hospitals.  In addition, these settings should be a center of health and drug 

therapy monitoring using the advantages of close proximity to the patients.   

 Second, community outreach by healthcare team and health workers should be 

implemented to reach the target population, but who have never been identified by the 

hospital databases should be considered.  These populations are more likely to fall 

through the screens of the healthcare service systems.  Health promotions along with 
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communication of the policy should be emphasized.  In particular with chronic disease, 

education about diseases and drug, and disease screening should be promoted.   

Lastly, a supportive infrastructure should be established in terms of physical 

facility, healthcare personnel, policy promotion, and database systems.  When the 30-

Baht HI policy results in larger numbers of patients receiving more hospital services and 

drugs, quality of healthcare service must be monitored to ensure that is not compromised.    

Methods in Evaluating the Health Policy 

A certain level of misclassification of the patients based on the assigned health 

insurance codes existed.  We selected patients who were eligible for the 30-Baht HI 

policy by the codes assigned for the patients who paid cash (when no reference to a 

health benefit was found), using a health card (considered poor), or who were labeled as 

having no health benefits.  Some patients who had benefits with the CSMBS or other 

health plans had to pay cash when they did not present their identification cards.  This 

misclassification of the 30 Bath HI group might have underestimated the effect of the 30-

Baht HI policy on drug utilization and hospital access rates when compared to the 

CSMBS group or the others.    

The CSMBS group was planned in our study as a concurrent control group to 

improve internal validity by controlling for external factors that might affect the measures 

rather than the 30-Baht HI policy.  Since the control group could not be used, external 

factors that might have an effect of the study measures were not controlled in our study.  

The selection of the control group was crucial to eliminate external factors that could 

affect the measures at the same time when the policy was implemented.    
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Time Series Design 

Segmented regression analysis of time series data is an analysis technique for 

observational studies that have multiple longitudinal observations, which improves 

internal validity when a randomization study is not possible.  For example, as health 

policies or drug policies are generally applied to large populations, random assignment of 

receivers and non-receivers of the policy is rarely possible.  Although in our study the 

concurrent control group was not valid, the historical control should be sufficient to 

isolate the effect of the policy, if there was any.   

Even though segmented regression analysis of time series data has several strong 

characteristics, it has some limitations.  The analysis in our study assumed a linear trend 

in the outcome measures in both pre-policy and post-policy periods.  This assumption 

may be incorrect, for example disease incidence follows seasonal pattern.  Advanced 

mathematical models (e.g., Box-Jenkins Tao model) may be employed to accommodate a 

non-linear trend; however it requires a large number of observations (at least 50) to 

achieve sufficient statistical power.    

Segmented regression analysis applied aggregate data of the population thus; 

individual data did not pertain anymore in the results.  Therefore, individual adjustment 

for one’s characteristics could not be conducted.  As a consequent, the results of the 

analysis may not apply to an individual. 

The Defined Daily Dose 

The measurement of drug utilization using the defined daily dose provided simple 

and objective measures of prescribing in studies of utilization of a single drug or several 

drugs with the same indication to treat a particular disease.  This unit of measurement 

was useful for comparisons of drug utilization among subpopulations or drug use 
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statistics in most developing and European countries where the defined daily dose was 

widely used to measure drug utilization.   

Quality of the Data in the HI database 

The results of the database validation using internal data validation methods 

suggested that the quality of the data from the HI database was sufficient for policy 

evaluation in our study.  The HI database contained a comprehensive backbone with 

several sub-databases (physician office, inpatient ward, pharmacy, laboratory, and 

billing) that were linkable, and was found sufficient to compliment paper medical records 

for both outpatient and inpatient services.  The database contained patient-specific 

healthcare data, which allowed drug and healthcare service utilization monitoring at the 

patient level.  Patient outcomes were available in this database as discharge status for 

inpatient records that can be included in a health policy evaluation.  In summary, the 

well-designed structure of the database and the comprehensiveness of the data at the 

patient-level offers opportunities for health policy evaluation, drug utilization, patient 

outcome, or even economic research.  The current limitation of the data for research 

associated with the database structure was the incomplete linkage of the databases. 

The assessment of data quality suggested that a minimal number of missing data 

was found throughout the observation period and across the studied hospitals.  However, 

there was evidence of higher percentage of missing data in the year 2000, in which 

several hospitals began to use the HI database system.  There was also a trend in 

decreasing missing data over time, especially for the number of disease diagnosis codes 

and health insurance status.  This could be explained by improvements of the data entry 

as users become more familiar with the system.  Outpatient data contained more missing 

data compared to the inpatient data, which might be related to a larger amount of data 
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that had to be recorded daily or the short duration of patient-provider interactions.  Data 

entry personnel may have focused on the necessary clinical and financial data needed for 

hospital service and billing transactions, while auxiliary data (e.g., vital sign, lab data, or 

disease severity) had lower priority (Personal communication, Hospital D & E Directors, 

July 20 & 22, 2004).   

The database missed all dictated reports containing clinical data that were 

necessary to justify the use of drugs in our study.  This incomplete clinical data posed 

limitations to accurately identify patients with a disease and to evaluate appropriateness 

of prescribing. 

Several studies of the validity of disease diagnosis codes (mostly ICD-9) suggested 

that over-coding issues took place often to take advantage of higher reimbursement in 

capitation-based payment systems(153;178).  On the other hand, under-coding of diseases 

such as mental health (155) and lung cancer (152) conditions have been described. In our 

study, most of the patients were assigned only one to two ICD-10 codes, while there were 

16 available spaces for data entry in the HI database.  Moreover, the proportion of 

patients with more than two disease diagnosis codes increased during the observation 

period.  The increased number of diagnosis codes and the smaller number of missing data 

suggested that the data input quality has improved over time and was less likelihood of 

over-coding. 

The reduction of missing data over time due to an improvement of data entry could 

affect the analysis in our study.  More patients with the disease were identified even 

though the disease incidence or hospital access did not change, thus resulting in an 
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artificially increased drug utilization rate.  The effect of increased data entry could bias 

the analysis of the effect of the 30-Baht HI policy on drug utilization rates.      

The assessment of the data validity for the disease diagnosis and drug coding 

suggested that the observed level of coding errors was minimal.  However, it was 

determined to be in an acceptable range for the analysis.  The results of the gender-

specific disease diagnosis validation showed a very small percentage of mismatched 

cases. This analysis offered important information about coding errors, which suggested 

the gender-specific disease diagnosis had considerably high accuracy.  However, our 

ability to validate diagnosis codes was limited as no paper records were available for the 

whole data set and internal cross checks were confined to demographic and drug data.  

Using drug therapy to validate disease coding was not useful because not every patient 

with the disease may have received drugs for the treatment. 

In contrast, validation of drug data using diagnosis codes was successful.  

Antidiabetic drugs should have prescribed only for diabetic patients.  Thus, most 

discrepancies were related to coding errors.  For hypertension, ACEIs, beta-blockers, 

alpha-adrenergic blockers, and diuretics had multiple indications to treat cardiovascular 

conditions.  These drugs were not specific to hypertensive conditions.  Non-specificity 

was more prominent in antibiotics, where each antibiotic could be used to treat any 

infectious conditions that were susceptible to the pathogens covered by the antibiotics.  

Even though, validation of drug data using disease diagnosis in our study was valid only 

for diabetes drugs, the information of the percentages of data coherence between disease 

diagnosis and drugs could be useful to identify coding errors when comparing these 

percentages across time and hospitals.  
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Patient demographic, disease diagnosis, and drug data appeared to be valid for our 

study, however, the lack of external validation suggests that the results of our study using 

the data in the HI data should be carefully interpreted.  External data validation for future 

drug utilization research is required. 

The results of the data’s face validity in terms of data consistency across the 

selected hospitals and longitudinally had several implications for the validity of the study.  

Similar lists of dispensed drugs among the studied hospitals allowed the assumption that 

the case mix and drug use were similar and thus, the data from each hospital could be 

combined for analysis purposes of our study.  Simultaneous analysis of the combined 

data in turn improved external validity.  

Study Limitations 

First, our study has some limitations related to the use of administrative healthcare 

databases.  Despite large benefits of administrative healthcare data including saved time 

related to data entry, large numbers of records, ease of computerized statistical analysis, 

and problems related to unavailability and incomplete clinical data exist.  Disease 

severity and laboratory results were not recorded in the hospital database, which limited 

the ability to adjust for healthcare needs and appropriateness of drug selection and dosage 

for the comparison of drug use between the 30-Baht HI patients and the CSMBS group. 

Second, because we calculated drug utilization rates from computerized pharmacy 

dispensing records, it represented only drugs that were prescribed and dispensed in the 

hospitals.  A prescription that was dispensed outside the designated hospital or drug use 

from other sources (e.g., private hospitals or clinics, local health offices, community 

pharmacy, or self-treatment) was not measured in our study.   Consequently, needs of 

healthcare services that might have been affected by other drug distribution channels, 
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could not be adjusted.  If the implementation of the 30-Baht HI policy was successful in 

improving access to services and drugs from hospitals, it is expected that drug utilization 

from other sources was steady if the policy improve utilization in the patients who had 

never used healthcare services, or drug utilization was reduced if the policy shifted 

patients from self-treatment to receive hospital services. 

Third, CSBMS patients were able to receive care from other hospitals, including 

private hospitals, provincial hospital and the tertiary hospital, that might have 

underestimated drug use through the government hospitals.  On the other hand, 30-Baht 

beneficiaries must have received care from the government hospitals to use the benefit of 

the new policy.  The unequal choice of care might affect patients’ use of healthcare 

services from the selected hospitals, which, unfortunately, could not be adjusted by using 

the data from the government hospitals.  Since the CSMBS beneficiaries have wider 

choice of providers, the measurement of drug and healthcare services from the selected 

community government hospitals might underestimate actual access and utilization in this 

population.  This may further explain why rates in the CSMBS group fluctuated heavily. 

Fourth, since the patient-specific data from the hospital databases has not been used 

for research purposes, there has not been any intensive investigation process of data 

quality by the hospitals.  A comparison of the data in electronic with paper records was 

not possible for outpatients because the paper records were no longer available.  As a 

consequence, data that were not entered to the database were not included. Without 

external validation, the magnitude of missing cases was unknown.  Validity assessment 

was conducted only through the self-data check and subjective quality assessment from 

database users, and expert opinions.   
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Fifth, our study focused heavily on the effect of the new policy on drug utilization 

rates and drug utilization quality as defined for the purpose of our study.  

Appropriateness of drug use or drug utilization review by other criteria other than 

choices, dosage, and duration of therapy was not evaluated in our study.  Patient health 

outcomes as a result of drug therapy (e.g., drug effectiveness, mortality, patient 

satisfaction, or costs) were not studied.   

Sixth, the study hypothesized that there was a positive effect on drug use as a result 

of the 30-Baht HI policy by reducing economic barriers.  However, other barriers to 

healthcare services (e.g., geographical, or personal barriers) were not studied.  These 

barriers might hinder the effect of the 30-Baht HI policy on drug use in the target 

population. 

Seventh, the time series study design utilized aggregate data of drug utilization 

rates, drug quality, and hospital visit/admission rates of a population and thus, the results 

do not provide any information at individual level whether the 30-Baht HI policy had an 

impact on drug use or the quality of prescription received or frequency of hospital visit of 

an individual.   

Eighth, since the control group could not be included in the analysis because of the 

unidentified changes in all measures, other external factors that might have had an impact 

on drug utilization (e.g., changing in prescribing patterns over time, changing a group of 

physicians periodically due to shortage of practitioners, or any other health-related 

policies) could not be controlled, and that might confound the results of the study. 

Ninth, since the data were extracted from only 8 from 19 government community 

hospitals in Ubonratchatani province, the results could not be generalized to other 
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hospitals in other districts, other types of hospitals, or other provinces.  This was because 

the prevalence of the diseases, patterns of care, geographical barriers to receive care from 

community government hospitals, and other related-factors might have been different 

from the studied populations in the selected 8 hospitals. 

Lastly, despite the assumption of geographical similarity among the selected 

hospitals there were some differences between community hospitals and the hospitals at 

the same level in other provinces (e.g., patterns of diseases, variations of medical practice 

among physicians and hospital drug formularies).  Thus, the finding from our study might 

not be generalized to drug use for other Thai provinces. 

Despite the study found no effect of the 30-Baht HI policy drug utilization and 

access to hospital services, the study was attempted to apply computerized patient-

specific drug utilization data extracted from the main providers of the 30-Baht HI 

beneficiaries that allow diseases-based analysis.  We utilized time series analysis that is 

the strongest study design for a policy evaluation where a randomized controlled trial is 

not possible and sufficiently powered statistical analysis to identify the effect of the 

health policy in our study.    

Recommendations for Future Research 

To study the effects of a health policy on drug utilization rates, researchers should 

consider including quality of care provided and patient outcomes (clinical and patient-

reported outcomes). 

It is recommended that future researchers validate disease diagnosis codes and drug 

data in the HI database by comparing with electronic data for inpatients with progress 

notes that are used in the hospital wards to ascertain that the data are accurate and reliable 

for use in drug utilization studies and the assessment of prescribing appropriateness.   
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Contribution to Scientific Society 

Our study utilized computerized patient-specific healthcare data that has never been 

used for health service research.  Internal data validation methods were used to ensure 

adequate data quality, while external data validation was not possible.  The initial data 

validation could lead to further assessment of the HI database’s quality for use in 

research, and for other assessment purposes, such as quality improvement programs in 

the hospitals.  From a public health perspective, this database was useful for generating 

meaningful disease and health statistics regarding service utilization of the population.  

While the availability of patient-specific data from hospital administrative databases in 

developing countries are typically limited, we demonstrated that this methodology 

produced useful estimates of drug and heath service utilization that may be more accurate 

than traditional techniques currently available.  Developing countries should look for 

existing databases within their current systems and validate the data for possible use, as 

was done for our study.  

The low rates of drug utilization, hospital visit, and admission from our study 

suggested problems of the healthcare delivery systems.  This information should alert 

governmental officials that the implementation of the 30-Baht HI policy is still ongoing 

that the development of a more supportive infrastructure in Thailand to improve access to 

care and drugs should be considered. 

The study applied the strongest statistical analysis for an observational study 

available to improve the validity of the findings.  The segmented regression analysis of 

time series data with a concurrent control group is recommended for future policy 

evaluation and health service utilization monitoring.   
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While the implementation of the 30-Baht HI policy to improve quantity of drug 

utilization was the major focus, its effects on quality should also be considered.  Our 

study provided the impact of the policy on both the quantity and the quality of drug 

utilization for, which may be useful to facilitate decision making in the improvement and 

continuation of such a policy.  

Conclusions 

The findings of our study indicated that the 30-Baht HI policy had no impact on 

drug utilization quantitatively and qualitatively, neither in acute or chronic conditions in 

community government hospitals.  Access to hospital services and drugs was extremely 

low in the target population and was not improved by the 30-Baht HI policy as intended.  

There was a natural positive trend in drug and hospital service utilization in the 30-Baht 

HI population; however the increase was not significant in improving health of the 

population.  Effective intervention of the 30-Baht HI policy is needed.    

  

 

 

 

 
  



 

APPENDIX A 
TERMINOLOGY AND DEFINITIONS 

Drug Utilization Study 

A study of drug utilization focuses on drug consumption in a specific population, 

patterns of use cross-sectional and overtime, drug use in specific disease states, the 

detection of adverse outcomes, drug use as a surrogate measure for disease states, drug 

use for health policy evaluation tool, drug use across geographical areas, and the effect of 

demographic variables on drug use.  Drug utilization studies are widely used for health 

policy evaluation worldwide (35).  

The 30-Baht Health Insurance Policy 

The 30-Baht HI policy is a strategy to expand the existing health insurance system 

in Thailand towards “universal health coverage”.  The Thai government introduced the 

new policy nationwide in October 2001.  This policy aims at reforming the health service 

system to provide health benefits to all Thai citizens for a small co-payment of 30-Baht 

per episode of care.  The 30-Baht HI policy beneficiaries are able to receive all available 

healthcare services, including outpatient, inpatient, medication, and preventive care from 

any government hospitals in Thailand.  30-Baht beneficiaries are required to pre-register 

to a primary care government hospital in the district of their residence.   

The 30-Baht HI policy is a separate health insurance benefit from in the existing 

health insurance plans.  There are five existing major forms of health insurance in 

Thailand: 1) the Low-income Card Scheme (LICS) for low-income individuals, 2) the 

Civil Servant’s Medical Benefits Scheme (CSMBS), which covers all government 
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employees and pensioners, and their dependents, 3) the Voluntary Health Card Scheme 

(VCS) aimed at the near poor, 4) the Social Security Scheme (SSS) and the Workman’s 

compensation Scheme (WCS), which covers workers using a co-payment method, and 5) 

Private Indemnity Insurance.    

Disparity of Drug Use 

In our study, disparity of drug use is defined as the differences of drug utilization 

rates and quality of drug use between 30-Baht HI beneficiaries and of CSMBS patients.  

Disparity can be explained by using the opposite term, “equity”, which is often used in 

healthcare policy and healthcare service utilization research.  

Equity is defined as an equal access to quality care based on needs, regardless of 

financial barriers(110).  Equity of receiving quality care in this study is defined as 

presence of pharmacological similar drugs with equally adequate dosage range and 

duration of treatment among the two groups.  However, equity of drug therapy may still 

be compromised by restricted hospital formularies and other costs control techniques or 

local treatment modalities if differently applied to groups.    

 
 

 

 
  



 

APPENDIX B 
HEALTH INSURANCE CODES 

Table B-1.  Codes for health insurance status for the Health Insurance database 
Patient status or payment method Code     

30-Baht health insurance*    

           Cash 10 

           Low income 52 

           No benefit 60 

           30-Baht in the district 81 

           30-Baht outside of the district 82 

           30-Baht outside of the province 83 

Civil Servant Medical Benefit Scheme    

            Government/Enterprise 20 

            Civil service medical benefit 21 

            Governmental retirement benefit 22 

            MOPH Civil service 23 

* Patients under the age of 18 are covered by the 30-Baht HI policy but will not be 
included in this study because of the age criteria.
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APPENDIX C 
RECORD LINKAGE 

Record Linkage of Outpatient Data 

 
 

 
 
Figure C-1.  Two tables identify patients who visited outpatient clinic during the study 

period.  A) The OVST year table.  B) The OVSTDX year table.  HN = 
hospital number, a unique patient identifier.  VSTDATE = visit date.  
VSTTIME = visit time.  PTTYPE = type of patient by health insurance 
status.  ICD10 = disease diagnosis code. 
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Record Linkage of Inpatient Data 

 

 
 

 
Figure C-2.  Two tables identify patients admitted to the hospital for inpatient services 

during the study period, and length of stay.  A) The IPT year table.  B) The 
IPTDX year table.  HN = hospital number, a unique patient identifier.  AN = 
admission numbers, restarted annually.  RGTDATE = hospital admission 
date.  RGTTIME = hospital admission time.  PTTYPE = type of health 
insurance.  PREDIAG = preliminary diagnosis.  DCHDATE = discharge 
date.  DAYCNT= length of stay.  ITEMNO = number of diagnoses.  ICD10 
= disease diagnosis code  
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Patient Demographic Table  

 
Figure C-3.  Patient demographic table identifies patient’s age, gender, marital status, 

types of health insurance.  HN = hospital number.  BRTHDATE = date of 
birth. MALE = gender.  OCCPTN = occupation.  PTTYPE = type of health 
insurance.  MRTLST = marital status.
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Record Linkage for Prescription Drug   

 
 
 
 

 
 

 

 

Link to OVSTyear, 
OVSTDXyear, or PT table 

Link to IPTyear, 
IPTDXyear  

Figure C-4.  Two tables contain drug data.  A) The PRSC year table. B) The PRSCDT 
year table.  PRSCNO = prescription number.  PRSCDATE = prescribing 
date.  PRSCTIME = prescribing time.  HN = hospital number, a unique 
patient identifier.  AN = hospital admission number.  PTTYPE = type of 
health insurance.  MEDITEM = medication item number.  QTY = quantity 
of dispensed drugs.  MEDUSAGE = instruction of drug administration

 
  



 

APPENDIX D 
DRUG LISTS FOR CALCULATING DRUG UTILIZATION RATES 

Table D-1.  Antidiabetic drugs for calculating drug utilization rates 
Hospital Drug code Drug name 
A 245 Glibenclamide Tab. 5 Mg 
 350 Metformin Tab. 500 Mg. 
 288 Isophane Insulin 100 Iu/Ml 
 810 Human Insulin 70/30 
 485 Regular Insulin Inj. 40 Iu/Ml 
B 54 Chlorpropramide Tab 250 Mg 
 771 Glipizide Tab 5 Mg 
 29 Glybenclamide 5 Mg Tab 
 800 Humulin N Cartidge 300 U X5 
 288 Isophane Insulin 100 Iu/Ml 
 289 Isophane Insulin 100 Iu/Ml,Human 
 350 Metformin Tab. 500 Mg. 
 170 Ri Inj 100 Iu/Ml,Human 
C 103 Chlorpropamide Tab.250mg 
 245 Glibenclamide Tab. 5 Mg 
 288 Isophane Insulin 100 Iu/Ml 
 350 Metformin Tab. 500 Mg. 
 172 Nph Insulin 
 485 Ri Insulin Inj. 
 797 Ri Stat Dose 40 Iu 
D 103 Chlorpropamide Tab.250mg 
 245 Glibenclamide Tab. 5 Mg 
 350 Metformin Tab. 500 Mg. 
 9 Nph 
 485 Ri Insulin Inj. 40 Iu/Ml 
E 103 Chlorpropamide Tab.250mg 
 245 Glibenclamide Tab. 5 Mg 
 288 Isophane Insulin 100 Iu/Ml 
 350 Metformin Tab. 500 Mg. 
 810 Ri  Insulin Inj 100 Iu/Ml 
 485 Ri Insulin Inj. 100 Iu/Ml 
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Table D-1.  Continued 
Hospital Drug code Drug name 
 103 Chlorpropamide Tab.250mg 
 248 Glybenclamide Tab. 5 Mg 
 288 Isophane Human Insulin 100 Iu/Ml 
 73 Humulin N 
 81 Biphasic30/70 Human Insulin 
 6031 Mixtard Penfill Insulin 300 U 
 350 Metformin Tab. 500 Mg. 
 6023 Penfill Nph Insulin 
 6035 Ri Insulin 1 Unit (Inj.At Er) 
 485 Ri Insulin Inj. 40 Iu/Ml 
G 248 Glibenclamide 5 Mg 
 245 Glybenclamide 5 Mg 
 350 Metformin 500 Mg 
 288 Nph Insulin 300 Iu/Ml 
 868 Nph 300 Unit/3ml (Penfill) 
 103 Diabenes 250 Mg 
 811 Diabenes 250 Mg 
 103 Chlorpropamide 250 Mg 
 840 Glipizide 5 Mg 
 18 Gliclazide 80 Mg. Tab. 
H 274 Glibenclamide Tab. 5 Mg 
 271 Insulin Regular 100 Iu/Ml 
 302 Isophane Insulin 100 Iu/Ml 
 545 Mixtard Insulin 
 450 Ri Insulin Inj. 40 Iu/Ml 
 343 Metformin Tab. 500 Mg. 
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Table D-2.  Antihypertensive drugs for calculating drug utilization rates 
Hospital Meditem Name 
A 25 Amiloride+Hctz Tab. 
 207 Enalapril 5 Mg Tab 
 233 Furosemide Inj. 10 Mg/Ml 
 235 Furosemide Tab. 40 Mg 
 262 Hctz Tab. 50 Mg 
 354 Methyldopa Tab. 250 Mg 
 475 Propanolol Hcl Tab. 40 Mg 
 474 Propanolol Hcl Tab. 10 Mg 
 804 Enalapril 20 Mg Tab 
 832 Furosemide Tab.500 Mg 
 828 Spironolactone 25mg 
B 25 Amiloride+Hctz Tab. 
 206 Enalapril Tab. 20 Mg 
 207 Enalapril Tab. 5 Mg 
 23 Felodipine Tab 5 Mg 
 115 Furosemide Hd Inj. 
 233 Furosemide Inj. 10 Mg/Ml 
 235 Furosemide Tab. 40 Mg 
 262 Hctz Tab. 50 Mg 
 373 Furosemide+Amiloride Tab. 
 353 Methyldopa Tab. 125 Mg 
 354 Methyldopa Tab. 250 Mg 
 457 Prazosin Tab.2 Mg 
 474 Propranolol Hcl Tab. 10 Mg 
 475 Propranolol Hcl Tab. 40 Mg 
 774 Verapamil 40 Mg Tab 
 775 Verapamil Inj 5mg/2ml 
C 106 Methyldopa Tab. 250 Mg 
 182 Prazosin 1mg 
 207 Enalapril Tab. 5 Mg 
 233 Furosemide Inj. 10 Mg/Ml 
 235 Furosemide Tab. 40 Mg 
 25 Amiloride+Hctz Tab. 
 262 Hctz Tab. 50 Mg 
 353 Methyldopa Tab. 125 Mg 
 474 Propanolol Hcl Tab. 10 Mg 
 475 Propanolol Hcl Tab. 40 Mg 
 524 Spironolactone Tab. 25 Mg 
 60 Moduretic 
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Table D-2.  Continued 
Hospital Meditem Name 
D 233 Furosemide Inj. 10 Mg/Ml 
 207 Enalapril Tab. 5 Mg 
 235 Furosemide Tab. 40 Mg 
 262 Hctz Tab. 50 Mg 
 354 Methyldopa Tab. 250 Mg 
 373 Moduretic Tab. 
 474 Propanolol Hcl Tab. 10 Mg 
 475 Propanolol Hcl Tab. 40 Mg 
 524 Spironolactone Tab. 25 Mg 
 628 Enalapril Maleate 20 Mg 
 759 Amiloride+Hctz 
 777 Furosemide 500 Mg Tab. 
 783 Prazosin 2 Mg Tab. 
 794 Furosemide 250 Mg/10ml 
 827 Felodipine 2.5 Mg 
E 186 Diltiazem 30 Mg. Tab. 
 152 Diltiazem Hcl 30 Mg. Tab. 
 183 Enalapril 20 Mg. Tab. 
 191 Felodipine 5 Mg. Tab. 
 767 Atenolol 100mg. 
 576 Verapamil Tab. 40 Mg 
 831 Diltiazem Hcl. 30 Mg. 
 207 Enalapril  5 Mg Tab. 
 233 Furosemide Inj. 10 Mg/Ml 
 234 Furosemide Inj. Hd 10mg/Ml 
 235 Furosemide Tab. 40 Mg 
 828 Furosemide Tab.500 Mg. 
 262 Hctz Tab. 50 Mg 
 353 Methyldopa Tab. 125 Mg 
 354 Methyldopa Tab. 250 Mg 
 373 Moduretic Tab. 
 474 Propanolol Hcl Tab. 10 Mg 
 475 Propanolol Hcl Tab. 40 Mg 
 524 Spironolactone Tab. 25 Mg 
 575 Verapamil Inj. 1 Mg 
 213 Verapramil Hcl 40 Mg. 
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Table D-2.  Continued 
Hospital Meditem Name 
F 207 Enalapril Tab. 5 Mg 
 6060 Enalapril 20 Mg 
 6007 Furosemide 500mg/Tab 
 233 Furosemide Inj. 20 Mg/Ml 
 235 Furosemide Tab. 40 Mg 
 25 Amiloride+Hctz Tab. 
 5990 Atenolol 100 Mg 
 262 Hctz Tab. 50 Mg 
 353 Methyldopa Tab. 125 Mg 
 354 Methyldopa Tab. 250 Mg 
 474 Propanolol Hcl. 10 Mg 
 62 Propranolol 40 Mg 
 524 Spironolactone Tab. 25 Mg 
G 280 Zestril (Lisinopril) 
 474 Inderal 10 Mg 
 262 Hctz 
 373, 806 Moduretic 
 474 Propanolol 10 Mg  
 37 Verapamil 40 Mg 
 614 Aldactone 
 29 Verapamil Inj  
 353 Aldomet 125 Mg 
 354 Aldomet 250 Mg 
 756 Atenolol 100 Mg 
 207 Enalapril 5 Mg 
 206 Enalapril 10 Mg 
 234 Furosemide Inj 10 Mg/Ml 
 794 Furosemide 500 Mg 
 233 Lasix Inj 10 Mg/Ml 
 235 Lasix Tab 40 Mg 
H 288 Hctz Tab. 50 Mg 
 106 Amiloride+Hctz Tab. 
 548 Atenolol 100 Mg. 
 536 Enalapril 5 Mg 
 7 Enarapril 20 Mg 
 268 Furosemide Inj. 10 Mg/Ml 
 269 Furosemide Tab. 40 Mg 
 438 Propranolol Hcl Tab. 10 Mg 
 543 Verapamil 40 Mg Tab. 
 148 Verapamil Hydrochloride 
 514 Verapamil Inj. 1 Mg 
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Table D-3.  Antibiotics for calculating drug utilization rates     
Hospital Drug Code Drug name 
A 35 Amoxycillin Cap. 250 Mg 
 36 Amoxycillin Cap. 500 Mg 
 38 Amoxycillin Syr.125mg/5ml 
 41 Ampicillin Inj. 1.0 Gm 
 42 Ampicillin Inj. 250 Mg 
 43 Ampicillin Inj. 500 Mg 
 108 Chloramphenicol Cap.250mg 
 111 Chloramphenicol Inj. 1 Gm 
 135 Cloxacillin Cap 250 Mg 
 138 Cloxacillin Sodium 1 Gm 
 139 Cloxacillin Syr. 125 Mg/Ml 
 150 Cotrimoxazole Susp. 
 151 Cotrimoxazole Tab. 
 184 Dicloxacillin Cap.250 Mg 
 200 Doxycycline Cap 100 Mg 
 219 Erythromycin Tab. 250 Mg (As Stearate) 
 220 Erythromycin Syr 125mg/5ml 
 238 Gentamicin Inj. 40 Mg/Ml 
 321 Lincomycin Inj. 300 Mg/Ml 
 400 Norfloxacin Tab. 100 Mg 
 401 Norfloxacin Tab. 200 Mg 
 402 Norfloxacin Tab. 400 Mg 
 424 Penicillin G 5 M Iu Inj. 
 425 Penicillin V Tab. 125 Mg 
 426 Penicillin V Syr.125mg/5ml 
 427 Penicillin V Tab. 250 Mg 
 543 Tetracycline Cap. 250 Mg 
 764 Lincomycin 300mg/Ml In 2 Ml 
 765 Streptomycin 
 811 Ceftriaxone 
 773 Roxithromycin 150 Mg 
 822 Ofloxacine 200 Mg 
B 108 Chloramphenicol Cap.250mg 
 111 Chloramphenicol Inj. 1 Gm 
 117 Ofloxacin Tab.100 Mg. 
 135 Cloxacillin Cap.250 Mg 
 137 Cloxacillin Cap.500 Mg 
 138 Cloxacillin Inj.1 Gm 
 150 Cotrimoxazole Susp. 
 151 Cotrimoxazole Tab. 
 200 Doxycycline Cap 100 Mg 
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Table D-3.  Continued 
Hospital Drug Code Drug name 
 219 Erythromycin Tab. 250 Mg 
 238 Gentamicin Inj. 40 Mg/Ml 
 3 Cloxacillin Dry Syrup 
 321 Lincomycin Inj.300 Mg/Ml 
 33 Roxithromycin 150 Mg Tab 
 35 Amoxycillin Cap. 250 Mg 
 36 Amoxycillin Cap. 500 Mg 
 38 Amoxycillin 125mg/5ml Syr 
 400 Norfloxacin Tab. 100 Mg 
 402 Norfloxacin Tab. 400 Mg 
 41 Ampicillin Inj. 1.0 Gm 
 42 Ampicillin Inj. 250 Mg 
 424 Penicillin G 5 M Iu Inj. 
 425 Penicillin V Tab. 125 Mg 
 426 Penicillin V Syr.125mg/5ml 
 427 Penicillin V Tab. 250 Mg 
 43 Ampicillin Inj. 500 Mg 
 526 Streptomycin Inj. 5 Gm 
 641 Ceftriazone 1g.Inj. 
 70 Benzathine Penicillin Inj 
 763 Dicloxacillin 250 Mg 
 787 Kanamycin Injection 1g/Vial 
 788 Ciprofloxacin Tablet 500 Mg 
 806 Amoxycillin 250mg/5ml Dry Syrup 
 808 Cefazolin Inj.1 Gm 
 826 Dicloxa Dry Syrup 
 92 Kanamycin 1 G.Inj 
C 136 Cloxacillin Cap. 250 Mg 
 138 Cloxacillin Sodium 1 Gm 
 139 Cloxacillin Syr. 25 Mg/Ml 
 150 Cotrimoxazole Susp. 
 151 Cotrimoxazole Tab. 
 184 Dicloxacillin Tab.250 Mg 
 189 Ceftriaxone 1 G 
 191 Roxithromycin 150 Mg 
 200 Doxycycline Cap 100 Mg 
 219 Erythromycin Tab. 250 Mg 
 220 Erythromycin Syr 125mg/5ml 
 238 Gentamicin Inj. 40 Mg/Ml 
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Table D-3.  Continued 
Hospital Drug Code Drug name 
 28 Norfloxacin Tab. 200 Mg 
 36 Amoxycillin Cap. 500 Mg 
 38 Amoxycillin Syr.125mg/5ml 
 402 Norfloxacin Tab. 400 Mg 
 41 Ampicillin Inj.1.0 Gm 
 42 Ampicillin Inj. 250 Mg 
 424 Penicillin G 5 M Iu Inj. 
 425 Penicillin V Tab. 125 Mg 
 426 Penicillin V Syr.125mg/5ml 
 427 Penicillin V Tab. 250 Mg 
 43 Ampicillin Inj. 500 Mg 
 525 Streptomycin Inj. 1 Gm 
 526 Streptomycin Inj. 5 Gm 
 543 Tetracycline Cap. 250 Mg 
 760 Lincomycin 300 Mg/Ml 10 Ml 
D 108 Chloramphenicol Cap.250mg 
 111 Chloramphenicol Inj. 1 Gm 
 136 Cloxacillin Cap. 250 Mg 
 137 Cloxacillin Cap. 500 Mg 
 138 Cloxacillin Sodium 1 Gm 
 139 Cloxacillin Syr. 25 Mg/Ml 
 150 Cotrimoxazole Susp. 
 151 Cotrimoxazole Tab. 
 200 Doxycycline Cap 100 Mg 
 219 Erythromycin Tab. 250 Mg 
 220 Erythromycin Syr 125mg/5ml 
 238 Gentamicin Inj. 40 Mg/Ml 
 321 Lincomycin Inj. 300 Mg/Ml 
 35 Amoxycillin Cap. 250 Mg 
 37 Amoxycillin Cap. 500 Mg 
 38 Amoxycillin Syr.125mg/5ml 
 41 Ampicillin Inj. 1.0 Gm 
 42 Ampicillin Inj. 250 Mg 
 424 Penicillin G 5 M Iu Inj. 
 425 Penicillin V Tab. 125 Mg 
 426 Penicillin V Syr.125mg/5ml 
 427 Penicillin V Tab. 250 Mg 
 43 Ampicillin Inj. 500 Mg 
 525 Streptomycin Inj. 1 Gm 
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Table D-3.  Continued 
Hospital Drug Code Drug name 
 526 Streptomycin Inj. 5 Gm 
 606 Norfloxacin 200 Mg. 
 776 Cotrimoxazole 960 Mg 
 784 Penicillin G Benzathine 
 790 Norflox 400 Mg 
 791 Dicloxa 250 Mg 
 805 Ceftriazone 
 813 Ceftriazone 
 826 Norfloxacin 100 Mg 
E 170 Amoxy 250 + Clavulanic Acid 125 Mg. Tab. 
 39 Ampicillin Cap. 250 Mg 
 40 Ampicillin Cap. 500 Mg 
 44 Ampicillin Syr. 125mg/5ml 
 761 Cloxacillin 250 Mg. Cap. 
 760 Cloxacillin 250mg.Cap. 
 35 Amoxycillin Cap. 250 Mg 
 36 Amoxycillin Cap. 500 Mg 
 38 Amoxycillin Syr.125mg/5ml 
 41 Ampicillin Inj. 1.0 Gm 
 42 Ampicillin Inj. 250 Mg 
 43 Ampicillin Inj. 500 Mg 
 70 Benzathine Penicillin Inj 
 97 Cefazolin Inj 1 Gm. 
 641 Ceftriazone 1 Gm. Inj. 
 111 Chloramphenicol Inj. 1 Gm 
 762 Cloxacillin 250 Mg Cap. 
 138 Cloxacillin Sodium 1 Gm 
 150 Cotrimoxazole Susp. 
 151 Cotrimoxazole Tab. 
 850 Dicloxacillin 62.5 Mg./Ml.Syr. 
 135 Dicloxacillin Cap 250 Mg 
 137 Dicloxacillin Cap. 500 Mg 
 139 Dicloxacillin Syr.125 Mg/Ml 
 200 Doxycycline Cap 100 Mg 
 220 Erythromycin Syr 125mg/5ml 
 219 Erythromycin Tab. 250 Mg 
 238 Gentamicin Inj. 40 Mg/Ml 
 402 Norflox. 400 Mg Tab 
 404 Norflox. 400 Mg Tab . 
 400 Norfloxacin Tab. 100 Mg 
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Table D-3.  Continued 
Hospital Drug Code Drug name 
 403 Norfloxacin Tab. 200 Mg 
 425 Penicillin V Tab. 125 Mg 
 427 Penicillin V Tab. 250 Mg 
 206 Roxithomicin 150 Mg. 
 142 Streptomycin 1 Gm Inj. 
 543 Tetracycline Cap. 250 Mg 
 321 Lincomycin Inj. 300 Mg/Ml 
 322 Lincomycin Inj. 300 Mg/Ml 
F 5997 Amoxy+Clavulanic Acid Susp. 
 6061 Amoxycillin Cap 500 Mg 
 35 Amoxycillin Cap. 250 Mg 
 38 Amoxycillin Syr.125mg/5ml 
 641 Ceftriazone 1 G. Inj. 
 135 Cloxacillin Cap 250 Mg 
 137 Cloxacillin Cap. 500 Mg 
 138 Cloxacillin Sodium 1 Gm 
 139 Cloxacillin Syr. 25 Mg/Ml 
 6009 Cotrimoxazole Inj. 
 150 Cotrimoxazole Susp. 
 151 Cotrimoxazole Tab. 
 200 Doxycycline Cap 100 Mg 
 220 Erythromycin Syr 125mg/5ml 
 219 Erythromycin Tab. 250 Mg 
 238 Gentamicin Inj. 40 Mg/Ml 
 606 Norfloxacin 200 Mg. 
 402 Norfloxacin Tab. 400 Mg 
 5988 Roxithromycin 150 Mg 
 321 Lincomycin Inj. 300 Mg/Ml 
G 35 Amoxycillin Cap. 250 Mg 
 36 Amoxycillin Cap. 500 Mg 
 38 Amoxycillin Syr.125mg/5ml 
 41 Ampicillin Inj. 1.0 Gm 
 42 Ampicillin Inj. 250 Mg 
 43 Ampicillin Inj. 500 Mg 
 70 Benzathine Penicillin Inj 
 108 Chloramphenicol Cap.250mg 
 111 Chloramphenicol Inj. 1 Gm 
 135 Cloxacillin Cap 250 Mg 
 138 Cloxacillin Sodium 1 Gm 
 139 Cloxacillin Syr. 25 Mg/Ml 
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Table D-3.  Continued 
Hospital Drug Code Drug name 
 150 Cotrimoxazole Susp. 
 200 Doxycycline Cap 100 Mg 
 219 Erythromycin Tab. 250 Mg 
 220 Erythromycin Syr 125mg/5ml 
 238 Gentamicin Inj. 40 Mg/Ml 
 292 Kanamycin Inj. 1 Gm 
 321 Lincomycin Inj.300mg/Ml 10 Ml. 
 322 Lincomycin Inj.300 Mg/Ml 2ml. 
 402 Norfloxacin Tab. 400 Mg 
 424 Penicillin G 5 M Iu Inj. 
 425 Penicillin V Tab. 125 Mg 
 426 Penicillin V Syr.125mg/5ml 
 427 Penicillin V Tab. 250 Mg 
 543 Tetracycline Cap. 250 Mg 
 641 Ceftriaxone 250 Mg. Inj. 
 768 Ceftriaxone 1 Gm. Inj. 
 783 Roxithromucin 150 Mg. 
 835 Cephalexin Syr. 
 843 Amoxicillin250+Clavulanic Acid Tab. 
 845 Cotrimoxazole Inj. 
 860 Clindamycin 150 Mg. Cap. 
 879 Ceftazidime 1 G. Inj. 
H 113 Amoxycillin Cap. 250 Mg 
 114 Amoxycillin Cap. 500 Mg 
 115 Amoxycillin Syr.125mg/5ml 
 8 Ampicillin 1 Gm Inj. 
 533 Ampicillin 250 Mg Inj. 
 118 Ampicillin Inj. 500 Mg 
 140 Benzathine Penicillin Inj 
 158 Cefazolin Inj 500 Mg 
 541 Ceftriaxone 1 G Inj. 
 540 Ceftriaxone 1 G Inj. 
 291 Cetrizine 10mg Tab 
 169 Chloramphenicol Inj. 1 Gm 
 189 Cloxacillin Sodium 1 Gm 
 190 Cloxacillin Syr. 25 Mg/Ml 
 194 Cotrimoxazole Susp. 
 195 Cotrimoxazole Tab. 
 305 Dicloxacillin 250 Mg 
 535 Dicloxacillin 500 Mg 
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Table D-3.  Continued 
Hospital Drug Code Drug name 
 242 Doxycycline Cap 100 Mg 
 256 Erythromycin Tab. 250 Mg 
 270 Gentamicin Inj. 40 Mg/Ml 
 322 Lincomycin Inj. 300 Mg/Ml 
 380 Norfloxacin Tab. 200 Mg 
 381 Norfloxacin Tab. 400 Mg 
 397 Penicillin G 5 M Iu Inj. 
 398 Penicillin V Syr.125mg/5ml 
 399 Penicillin V Tab. 125 Mg 
 400 Penicillin V Tab. 250 Mg 
 494 Tetracycline Cap. 250 Mg 
 

 

 

 
  



 

APPENDIX E 
EXPERT INTERVIEWS 

Details of the interviews of hospital directors and database managers of eight 
community government hospitals in Ubonratchatani province, Thailand are presented in 
this appendix.  However, the data from only five hospitals out of the eight hospitals were 
included in this study due to incomplete data.  Then, the detail of two additional 
interviews with director of the National Health Security Office and chief of Division of 
Health Insurance, Provincial Public Health Office, Ubonratchatani province, Thailand are 
provided. 

Five Included Hospitals 
 
Hospital C  
 1. Hospital Demographic Information: 

 Date of 30-Baht policy was implemented: June 2001 
 Major health problems: chronic disease, musculoskeletal systems 

2. Hospital Administrative plans in serving 30-Baht policy 
No specific plan was implemented.   

3. Impact of the 30-Baht Policy: 
 Number of patients: slightly increased. 
 Type of patients: N/A 
 Prescribing pattern: depend of physicians and interns.  Mostly, physicians 

prescribed drugs without consideration of the types of health insurance. 
 Drug utilization:  Drug utilization rate might increase because the number of 

patients increased. 
 Other health policies that might have an impact on pattern of care: Hospital 

Accreditation. 
 Patient Referral policy: severe cases, e.g., stroke, surgery 
 Economic impact: considering efficiency of drug prescribing, e.g., for diabetic 

patients. 
4. Hospital Database: good 

 The database is stable.  
 
Hospital D 
1. Hospital Demographic Information: 

 30-bed community hospital 
 Date of 30-Baht policy was implemented: June 2001 
 Major health problems: DM (E11), Dispepsia (K30), Musculoskeletal system 

(M791), Common cold (J00), Pharyngitis (J03)    
2. Hospital Administrative plans in serving 30-Baht policy 

Hospital P&T committee and health office committee met regarding the 
implementation of 30-Baht HI policy to set up plans for patient referral system 
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and drug dispensing.   Local health offices are allowed to dispense some 
medications including some antibiotics (amoxicillin, tetracycline).   

3. Impact of the 30-Baht Policy: 
 Number of patients: Significantly increasing number of patients visiting the 

hospital after the policy implementation 
 Type of patients: N/A 
 Prescribing pattern: Depend on clinical condition, disease severity, and efficiency 

of drug use.  There is no difference in dispensed drugs between patient groups, 
which might be influenced by limited number of drugs available in hospital 
formulary. There are some changes in pattern of drug use.  An example of the 
changes in prescribing pattern is the change in the duration of the supply; DM 
patients used to receive 3-month supply of DM medications after the policy 
implementation it was changed to 2-month supply.  Dr. Vilpong gave the rational 
to the change that this way MDs and other healthcare professionals could closely 
monitor DM patients because of the low compliance.  

 Drug utilization:  Drug utilization rate is increased because there is increasing 
number of patients. 

 Other health policies that might have an impact on pattern of care: Hospital 
Accreditation program is currently the major policy for Sirinthorn hospital.  There 
are several programs initiated to serve this policy and might have impacts on 
healthcare services and patient outcomes.  There are 9 clinical practice guidelines 
in prevalent conditions/diseases (e.g., asthma).  Drug Utilization Management 
Team monitors number and efficiency of drug use through local health offices 
affiliated to the hospital.  Drug Prescribing review by other healthcare 
professionals.   Death case conference was set up for quality improvement.  The 
hospital provided training to health officers in dispensing antibiotics to the 
patients.     

 Patient Referral policy: based on patient clinical conditions and hospital health 
service ability.  Costs are the least priority. 

 Economic impact: drug prescribing and dispensing is more efficient, e.g., number 
of DM drugs is decreased because of the closer monitoring and less supply/visit. 

 There are quite large numbers of patients register with this hospital, which benefit 
for their financial management. 

 After 30-Baht HI policy was implemented there were questions whether patients 
could go to other hospitals near their house without registration, will the same 
drugs dispensed as other patients, and will they receive less supply.  

5. Hospital Database: accuracy good to very good.  However, at the beginning only 
important clinical information was entered, e.g., primary diagnosis, patients’ health 
insurance, and drug data.  When the users are more familiar with the database system, 
more data were recorded. 

6. Data validation team works with database manager to randomly check completeness 
and correction of the data.  The validation is conducted only for IPD data by 
comparing data in paper-based with computer-based.  For OPD, there is only 
electronic data thus no validation with other sources. 
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7. There are sets of guideline to assign diagnosis codes, e.g., MD has to give at least 2 
digit code, for the case that no clear evidence was found (fever) MD has to make a 
note and then change to a proper code.   

 
Hospital E 
1. Hospital Demographic Information 

 90-bed hospital with 11 physicians 
 Date of 30-Baht policy was implemented: June 2001 
 Major health problems: chronic diseases, e.g., DM, HTN, upper-respiratory 

infections 
 The hospital covers patients from several nearby subdistricts. 

2. Hospital Administrative plans in serving 30-Baht policy 
 This hospital provided services for the eligible patients from nearby districts 

because of the better facilities. 
3. Impact of the 30-Baht Policy: 

 Number of patients: no effect on hospital admission rates 
 Type of patients: more 30-Baht HI patients    
 Prescribing pattern: there is no different of types of prescribed drugs for patients 

with different health insurance plan.  Prescribing pattern based on hospital drug 
formulary with cost conscience.  Focus on patient’s needs. 

 Drug utilization: drug utilization rate has been increasing but it is more likely 
caused by having specialists in the hospital.  Drugs that are significantly increased 
in use are ceftriazone, insulin, antihypertensive drugs. 

 Other health policies that might have an impact on pattern of care: Hospital 
Accreditation program drives the hospital to set a standard in providing care to all 
patients at the same quality. 

 Patient Referral policy: stroke cases are referred because there is no appropriate 
medical equipment (CAT scan), operations that require gas anesthesia.  There is 
no effect from 30-Baht policy on patient referral system. 

 Economic impact: Since there is an increasing in drug utilization rate in the 
hospital (even though it is not related to 30-Baht policy) hospital has an 
increasing in economic burden. 

 Patients moved from other hospitals to this hospital because the requirement that 
if the patient registers with one hospital by geographical area patient must go to 
that hospital first.  These are patients who registered with this hospital but usually 
used health care services from other hospitals that are easily accessed. 

4. Hospital Database   
 Accuracy of the data in the database: moderate.  The program had some problems 

at the beginning in 1999, but quite stable now.  Some data, e.g., lab results, 
disease severity were not complete because of limited numbers of data entry 
personnel. 

 OPD data is available in electronic format only since 1997. 
 IPD data is available both in MAR and electronic format. 
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Hospital F 
1. Hospital Demographic Information 

 Date of 30-Baht policy was implemented: June 2001 
 Major health problems: chronic diseases, e.g., DM, HTN, TB, AIDs 

2. Hospital Administrative plans in serving 30-Baht policy 
 No specific plans for 30-Baht policy at hospital level 
3. Impact of the 30-Baht Policy: 

 Number of patients: increasing in a natural rate 
 Type of patients: DM patients are the primary groups with no significant 

increasing in number or frequency of hospital visit. 
 Prescribing pattern: there is no different of types of prescribed drugs for patients 

with different health insurance plan.  However, Civil Servant group received more 
home medication supplies.  In other words, civil servant patients will come for 
hospital visit less often than other groups.    The major influence on choice of 
drugs is restricted hospital drug formulary.  Most medications have only one 
brand each. 

 Drug utilization: drug utilization rate has been increasing but it is more likely 
caused by having specialists in the hospital.  Drugs that are significantly increased 
in use are ceftriazone, insulin, antihypertensive drugs. 

 Other health policies that might have an impact on pattern of care: Hospital 
Accreditation program drives the hospital to set a standard in providing care to all 
patients at the same quality. 

 Patient Referral policy: stroke cases are referred because there is no appropriate 
medical equipment (CAT scan), operations that require gas anesthesia.  There is 
no effect from 30-Baht policy on patient referral system. 

 Economic impact: Since there is an increasing in drug utilization rate in the 
hospital (even though it is not related to 30-Baht policy) hospital has an 
increasing in economic burden. 

 Patients moved from other hospitals to this hospital because the requirement that 
if the patient registers with one hospital by geographical area patient must go to 
that hospital first.  These are patients who registered with this hospital but usually 
used health care services from other hospitals that are easily accessed. 

4. Hospital Database   
 Accuracy of the data in the database: accurate 
 OPD data is available in electronic format only since 1997. 
 IPD data is available both in MAR and electronic format. 

 
Hospital G 
1. Hospital Demographic Information 

 60-bed hospital with surgery care service with 8 physicians 
 Date of 30-Baht policy was implemented: June 2001 
 Major health problems: chronic diseases, e.g., DM, HTN, TB, AIDs 

 
2. Hospital Administrative plans in serving 30-Baht policy 
 No specific plans for 30-Baht policy at hospital level 
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3. Impact of the 30-Baht Policy: 
 Number of patients: did not increase, depending on the season.  In rainy season, 

numbers of patients decreased because the road conditions are not good.  Only 
severe case visits the hospital. 

 Type of patients: diabetic and hypertensive patients.  The numbers increased 
because of the disease screening promotion supported by the Ministry of Public 
Health 

 Prescribing pattern: depends on physicians and types of health insurance The 
hospital used standard practice guidelines for treatment of diabetes and 
hypertension. 

 Drug utilization: drug utilization rates might increase from having specialists and 
patients requested more per visit. 

 Patient Referral policy: other hospitals referred patients to this hospital for 
surgery.   

4. Hospital Database   
 Accuracy of the data in the database: accurate 
 Database system is stable with small user-related errors 

  
Hospital H 
1. Hospital Demographic Information 

 Date of 30-Baht policy was implemented: June 2001 
 30-Bed hospital with 5 physicians 
 Major health problems: infectious diseases, diabetes, hypertension, mental health 

2. Hospital Administrative plans in serving 30-Baht policy 
 No specific plans for 30-Baht policy at hospital level 
3. Impact of the 30-Baht Policy: 

 Number of patients: increasing in a natural rate 
 Type of patients: patient with chronic diseases 
 Prescribing pattern: there was no differentiation on drug prescribing based on 

health insurance.  However, if the patients concerned that 30-Baht group received 
low quality drug. 

 Drug utilization: drug utilization rate has been increasing naturally. 
 Other health policies that might have an impact on pattern of care: Hospital 

Accreditation program 
 Patient Referral policy: severe cases, e.g., pneumonia, or surgery cases were 

referred to the tertiary care hospital.  
 Economic impact: hospital has to better manage the budget of the hospital to 

cover the 30-Baht patients 
4. Hospital Database   

 Accuracy of the data in the database: quite accurate.  The hospital has random 
data validity check with progress notes for the data in 2003 (approximately 95% 
accuracy) 

 The database system is stable.   
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Three Excluded Hospitals 
 
Hospital I (Khong Jiam)  
1. Hospital Demographic Information: 

 30-bed community hospital 
 Date of 30-Baht policy was implemented: June 2001 
 Major health problems: Infectious diarrhea, URT infections, intoxication cases, 

acute illnesses by seasons, e.g., rainy season: cold, musculoskeletal disorders 
(backache) depending on activities in that area such as farming. 

2. Hospital Administrative plans in serving 30-Baht policy 
 No specific plans for 30-Baht policy at hospital level because there is a small 

number of patients registering with this hospital thus are difficult for financial 
management. 

3. Impact of the 30-Baht Policy: 
 Number of patients: no significant differences in number of hospital visits since 

30-Baht policy implementation. 
 Type of patients: N/A 
 Prescribing pattern: there is no different of types of prescribed drugs for patients 

with different health insurance plan.  However, there is a rotation of physicians 
working at this hospital thus; changing pattern of drug use is most likely caused 
by physician preference from their experience rather than an effect from the 30-
Baht health policy. 

 Drug utilization:  - 
 Other health policies that might have an impact on pattern of care: Hospital 

Accreditation program drives the hospital to set a standard in providing care to all 
patients at the same quality.  Patient education programs are also set up for 
patients who have chronic illness, e.g., DM, HTP. 

 Patient Referral policy: Reimbursement from 30-Baht policy is one of the factors 
that influence the inter-hospital referral decision.  However, it is not a restriction 
to refer patients who need more advanced care from other hospitals.   Stroke cases 
are referred because there is no appropriate medical equipment (CAT scan), 
operations that require gas anesthesia.    

 Economic impact: Since there is an increasing in drug utilization rate in the 
hospital (even though it is not related to 30-Baht policy) hospital has an 
increasing in economic burden. 

 This hospital is at the border to Laos; patients from Laos also came to receive care 
from this hospital.  They received the same quality care and medication as other 
patients.  From this situation, hospital has to cover these costs.   This hospital has 
10 health offices under their supervision, thus, drug utilization depends on the 
rates of drug utilization from these health offices.  It appears that there is an 
increasing in drug use from them. 

4. Hospital Database 
Hospital implemented the HI system in October 2000.  Thus, the data are 
incomplete. 
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Hospital J (Tansum)  
1. Hospital Demographic Information: 

 30-bed community hospital 
 MD 3, pharmacist (3), nurses (15), dentist (1), and other healthcare professionals 
 Major health problems: Respiratory system, GI, musculoskeletal, infectious 

diseases, endocrine.  Chronic health problems: HTN, DM, thyroid, heart diseases, 
mental health 

2. Hospital Administrative plans in serving 30-Baht policy 
 No specific policy set up   
3. Impact of the 30-Baht Policy: 

 Number of patients: increasing number of patients eligible for 30-Baht HI.   
 Type of patients:  30-Baht group 
 Prescribing pattern: There is no difference of dispensed drugs between groups of 

patients. No clinical treatment guidelines set up in the hospital for prescribing.  
Hospital has a policy on “patient center” that consider patients’ need.   

 Drug utilization:  Drug utilization rate is increased because there is increasing 
number of patients. 

 Other health policies that might have an impact on pattern of care: patient 
education programs, e.g., illicit drugs, exercise, elderly health, food safety, 
extended OPD service at the local primary care unit, and collecting family health 
information 

 Patient Referral policy: based on patient clinical conditions and hospital health 
service ability regardless of patient health insurance benefit.  MD tries to treat as 
much as the facilities allowed but severe cases and stroke cases are mostly 
referred. 

 Economic impact: increased debt because there are small numbers of patients 
registered with this hospitals, which make it difficult to manage the budget. 

4. Hospital Database:  
 Electronic data: since Oct 2000 
 No electronic data for dental care 
 Some ICD 10 codes were assigned with insufficient detail. 
 MD might not know all the available codes. 
 No data validation process 

 
Hospital K (Tung Sri Udon) 
1. Hospital Demographic Information: 

 10-bed community hospital 
 Major health problems: Respiratory system, Infectious diarrhea.  Chronic health 

problems: HTN, DM. 
2. Hospital Administrative plans in serving 30-Baht policy 
 No specific policy set up  
3. Impact of the 30-Baht Policy: 

 Number of patients: did not see much increase in the number of patients eligible 
for 30-Baht HI.   

 Type of patients:  30-Baht group and the UC with no copayment 
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 Prescribing pattern: There is no difference of dispensed drugs between groups of 
patients. No clinical treatment guidelines set up in the hospital for prescribing.    

 Drug utilization:  Drug utilization rate is the same 
 Other health policies that might have an impact on pattern of care: no other 

policies 
 Patient Referral policy: severe cases are referred to the tertiary care hospital 

4. Hospital Database:  
 Electronic data: since 2001 
 No permanent database system manager 
 The LAN systems had failed several times during the first year and the second 

year.  Sometimes the computer system could not be used for a few weeks.  Paper 
medical records were used during that time.  Data were not updated from the 
paper medical records after the computer system was  

 No data validation process 
In summary, increasing number of patients who are eligible for 30-Baht policy was 

observed after policy implementation.  There is no different in pattern of drug prescribed 
between 30-Baht beneficiaries and other groups.  The given explanations are the limited 
number of drugs in hospital formulary and ethics in medical practices that eliminate 
variation of practices from economic influences.  Most hospitals did not have any specific 
supportive plan for 30-Baht HI policy.  Hospital Accreditation policy has significant 
impact on every aspects of healthcare services in the hospitals, including quality of 
healthcare services and drug use.  Accuracy and completeness of the data in the 
electronic database is rated high, however, quantitative validation is needed.
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