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Abstract
Tablet subdivision by physicians or patients frequently occurs in various clinical settings for multiple reasons, including dose
adjustment, alleviation of swallowing difficulties, or cost savings. However, not all tablets are suitable for subdivision, and it might
cause side effects. It is informative to know which medicines are regularly subdivided, which healthcare institutions prescribe
subdivided medicines, and to whom the medicines are prescribed from the perspectives of quality of care and patient safety. In this
study, we aimed to examine recent trends in tablet subdivision and to address factors associated with subdivision of tablets both at
the patient and healthcare institution levels.
The yearly claims data in 2016 retrieved from the National Patients Sample provided by the Health Insurance Review and

Assessment (HIRA-NPS). This study used descriptive statistics to examine characteristics of medicines that were frequently
prescribed in subdivided forms, and retrieved information regarding the medicines to assess the appropriateness for tablet splitting.
Then, we selected five medicines, and performed a multivariate logistic regression analysis to estimate the effect of the variables of
interest on tablet subdivision.
We presented the top 25 medicines prescribed in subdivided forms in 2016, and confirmed these medicines could be relevantly

halved according to their Summary of Product Characteristics. Of the 25 medicines, 14 (56%), 5 (20%), and 3 (12%) medicines
belonged to the respiratory system (R), nervous system (N), and systemic hormonal preparations (H), according to the first category
of Anatomical Therapeutic Chemical (ATC) classification system, respectively. Being female at the patient level and tertiary healthcare
institutions and private owned institutions at the institution level were positively associated with subdivision of medicines.
Subdivision of tablets frequently occurred for vulnerable populations with various reasons. Female and geriatric patients are

prescribed split medicines for clinical reasons, while low-income patients are prescribed nonsplit medicines for cost savings. It would
be better if medicines were not so small, and if they had dividing lines on their surfaces to enable successful splitting of the tablet and
to protect the health of vulnerable patients. Furthermore, avoid splitting those pharmacotherapies with a narrow therapeutic range,
and provide a pharmacist assistance and a splitting device for unavoidable splitting.

Abbreviations: ATC = Anatomical Therapeutic Chemical, FDA = United States Food and Drug Administration, HIRA = Health
Insurance Review and Assessment, SPC = Summary of Product Characteristics.
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1. Introduction

Subdivision of tablets, sometimes called tablet splitting, by
physicians or patients frequently occurs in various clinical
settings for multiple reasons.[1–3] Tablet subdivision by physi-
cians has numerous advantages, such as dose adjustment and
alleviation of swallowing difficulties,[4–7] in addition to enabling
provision of a proper dose in cases where dose tapering and dose
titration are necessary, such as for antihypertensive or statin
drugs. Geriatric and pediatric patients who cannot swallow
tablets also benefit from tablet subdivision. Furthermore, tablet
subdivision by patients can lead to cost savings.[5,6,8,9] For
instance, prices do not increase proportionally with increasing
dose strength, and sometimes the use of flat rate charges for
medications and medication dispensing have occurred.
However, not all tablets are suitable for subdivision.[1,2,10–12]

Subdivision of extended release formulations might induce
unintended consequences regarding the safety of patients.[12–14]

For instance, subdivision could result in toxicity fromuncontrolled
release of an active ingredient and sometimes active ingredients
in enteric-coated formulations are destroyed when subdivided.
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Given these unintended consequences, the United States Food and
Drug Administration (FDA), American Medical Society, and
American Pharmacists Association have advised that subdivision
of modified or sustained release, co-formulated, film-coated,
friable, or dose-critical tablets is not recommended.[15]

Tablet subdivision does not necessarily result in half tablets of
uniform weight.[14,16–20] Not surprisingly, the accuracy of tablet
subdivision is influenced by the size, shape, and hardness of the
tablet and by the subdivision method.[18–20] Small and unusually
shaped tablets have the greatest deviations in weight and harder
tablets are likely to be crushed or fragmented, whichmight lead to
drug loss. Additionally, dividing tablets into quarters results in a
greater range of weight differences than dividing tablets into
fewer pieces. These deviations may also result in incorrect dosing
that affects clinical outcomes.
Thus, from the perspectives of quality of care and patient

safety, it is informative to know which medicines are regularly
subdivided, which healthcare institutions prescribe subdivided
medicines, and to whom the medicines are prescribed.
However, little is known about tablet splitting in South Korea.
In this study, we aimed to examine recent trends in tablet
subdivision and to address factors associated with subdivision
of tablets both at the patient and healthcare institution
levels.
2. Methods

2.1. Subjects

This study was interested in the prescriptions for outpatients
that required tablet subdivision. For this study, we defined a
prescription with a decimal, such as 0.5 or 0.33, as a prescription
requiring tablet subdivision. Thus, we excluded solutions,
injections, and ointments. It should be noted that alternative
dosage forms, including tablet powdering, are frequently
performed for pediatric patients who cannot swallow tablets.[21]

Given this, we excluded patients under the age of 15.
2.2. Data source

South Korea has a unique National Health Insurance program
and all citizens, ∼97% of the population, are covered under
the program. The Health Insurance Review and Assessment
(HIRA) reviews claims for reimbursement submitted by
healthcare providers or healthcare institutions.[22–24] The
HIRA also provides the National Patients Sample (HIRA-
NPS) dataset by year. We used the 2016 HIRA-NPS dataset
in this study to provide recent trends in tablet subdivision in
South Korea.
The HIRA-NPS dataset is comprised of ∼1.4 million

individuals (∼3% of the total population), randomly selected
from among a population of 45 million, and their claims for
reimbursement that were submitted to the HIRA.[24] It provides
information on patients, health services that the patients utilized,
outpatient prescriptions, and healthcare institutions. Specifically,
the HIRA-NPS presents information on the sociodemographic
characteristics of the patients, including sex, age grouped in 16
strata, and types of health insurance, and it provides information
on healthcare institutions such as types of institutions, locations,
and ownership.[24] The dataset also provides information on
prescriptions for outpatients, including the active ingredients,
dosage, and number of days prescribed.
2

2.3. Statistical analysis

This study used descriptive statistics to examine characteristics of
medicines that were frequently prescribed in subdivided forms,
and retrieved information regarding the medicines, including
their shape and size, and the presence of a dividing line on the
surface, from the website of the Korea Pharmaceutical Informa-
tion Center (Available at http://www.health.kr/main.asp) to
assess the appropriateness for tablet splitting. Then, we selected
the five most frequently prescribed medicines in subdivided forms
in the following categories of the Anatomical Therapeutic
Chemical (ATC) classification system: respiratory system (R);
systemic hormonal preparations, excluding sex hormones and
insulins (H); nervous system (N); cardiovascular system (C); and
co-formulated drug. For these five medicines, we used a chi-
squared test to analyze differences in the variables of interest
between two groups: a split and a nonsplit group. Furthermore,
we performed a Cochrane-Armitage test to examine the trends in
subdivision of tablets according to the patients’ ages and types of
healthcare institutions.
We also performed a multivariate logistic regression analysis to

estimate the effect of the variables of interest on tablet subdivision
both at the patient and healthcare institution levels. At the patient
level,we collected informationon the sociodemographic character-
istics of the patients, including sex, age, and types of health
insurance. Types of health insurance included the National Health
Insurance program for the total population and the Medical Aid
program for low-income households.[25] At the healthcare
institution level, we collected information on the location, type
of institution, and ownership. First, we divided the location into
several regions based on the administrative district. In the end,
seven regions were created, including Seoul, Gyeonggi, Chung-
cheong, Gangwon, Gyeongnam, Gyeongbuk, and Jeonla. Second,
we categorized the healthcare institutions by primary care,
secondary care, and tertiary care[26]: primary care includes
clinic-level institutions that provide healthcare services to out-
patients, secondary care includes hospital-level institutions that
provide services primarily to inpatients, and tertiary care includes
superior general hospitals, designated by the Minister of Health
and Welfare, that provide service requiring expertise for treating
serious disease. Similarly, we categorized medical institutions by
ownership, including public and private. Data management and
analysis were conducted using R statistical software (version
3.4.3). Statistical significance is noted by P-values <.05.
2.4. Ethics

This study was approved by the Institutional Review Board of
Ewha Women’s University (IRB No. ewha-201812-0009-01).
3. Results

3.1. The top 25 medicines prescribed in subdivided forms

Table 1 presents the top 25 medicines prescribed in subdivided
forms in 2016. Pseudoephedrine hydrochloride (60mg), methyl-
prednisolone (4mg), and chlorpheniramine malate (2mg) were
the most frequently prescribed medicines in subdivided forms in
South Korea. Interestingly, medicines belonging to the respirato-
ry system were frequently prescribed in subdivided forms. Of the
25 medicines, 14 (56%), 5 (20%), and 3 (12%) medicines
belonged to the respiratory system (R), nervous system (N), and
systemic hormonal preparations, excluding sex hormones and
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Table 1

The top 25 medicines prescribed in subdivided forms.

Active Ingredient and strength

The
ATC∗

code

Number of
tablet splitted
prescriptions

Numbers of
available
products

† Tablet characteristics

Shape Size‡ Thickness‡
Dividing line

present
Relevance on
subdivision

Pseudoephedrine hydrochloride 60mg R 464,157 ≥3 Circle 8–9 3–4 �, +, n/a Available
Methylprednisolone 4mg H 226,897 ≥3 Circle 7–8 2–3 +, n/a Available

Oval 7–8, 5–6 2–3 �, +, n/a Available
Chlorpheniramine maleate 2mg R 141,506 1 Circle 6.5 2.4 n/a Available
Diazepam 2mg N 139,044 ≥3 Circle 7–8 2–3 � Available
Levocetirizine dihydrochloride 5mg R 126,041 ≥3 Circle 6–7 3–4 � Available

Oval 8–9, 4–5 3–4 n/a Available
Prednisolone 5mg H 124,432 ≥3 Circle 6–8 2–3 �, n/a Available
Chlorpheniramine maleate 1.5mg,

Dihydrocodeine tartrate 5mg,
DL-methylephedrine hydrochloride 17.5mg,
Guaifenesin 50mg

R 123,863 ≥3 Circle 9–11 3–4 �, n/a Available

Hydrochlorothiazide 25mg C 103,961 ≥3 Circle 6–7 2–3 � Available
Alprazolam 0.25mg N 69,798 ≥3 Oval 9–10, 5–7 2–4 � Available
Dimenhydrinate 50mg R 58,336 1 Circle 9 3.93 � Available
Piprinhydrinate 3mg R 56,790 1 Circle 7 2 � Available
Hydroxyzine hydrochloride 10mg N 47,488 1 Circle 7 2 � Available
Mequitazine 5mg R 44,886 1 Circle 9 3 � Available
Glimepiride 2mg A 41,233 ≥3 Oval 9–11, 4–6 2–4 � Available
Gurosemide 40mg C 39,312 ≥3 Circle 8–9 2–3 � Available
Azelastine hydrochloride 1mg R 36,397 ≥3 Circle 6–7 3–4 n/a Available
Cetirizine dihydrochloride 10mg R 35,536 ≥3 Oval 7–11, 4–5 3–4 n/a Available
Amitriptyline hydrochloride 10mg, N 29,839 ≥3 Circle 6–8 2–4 n/a Available
Caffeine anhydrous 10mg,

Chlorpheniramine maleate 1.5mg,
Dihydrocodeine tartrate 5mg,
DL-methylephedrine hydrochloride 17.5mg

R 28,786 ≥3 Circle 6–10 3–5 �, n/a Available

Ebastine 10mg R 26,948 ≥3 Oval 10–11, 4–5 3–4 � Available
Olopatadine hydrochloride 5mg R 26,441 ≥3 Circle 6–7 3–4 �, n/a Available
Fenoterolhydrobromide 2.5mg R 25,151 ≥3 Circle 6–7 2–3 � Available
Acetaminophen 0.325g,

Tramadol hydrochloride 37.5mg
N 24,739 ≥3 Oval 15–16, 6–7 4–6 n/a Available

Bepotastine 7.11mg R 23,946 ≥3 Circle 7–8 2–3 �, n/a Available
Levothyroxine sodium 50mg H 23,704 2 Circle 5.6 2.3 � Available

Oval 10.59, 5.76 3.76 � Available
∗
Anatomical therapeutic chemical classification: A (alimentary tract and metabolism); C (cardiovascular system); H (systemic hormonal preparations, excluding sex hormones and insulins); R (respiratory system);

N (nervous system).
†≥3 means that there are more than two products with the same active ingredient and the strength in the market.
‡ If there is more than one product in the market, the value is provided as a range. Units of measurement is millimeters.
jj� indicates half-scored tablet; + indicates quarter-scored tablet; n/a means no scored line on the tablet.
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insulins (H), respectively, according to the category of the ATC
classification system. Additionally, three co-formulated drugs
were on the list.
We investigated the physical characteristics of the medicines,

including the shape, size, and thickness, and the presence of a
dividing line on the tablet surface. Note that the pharmaceutical
market in South Korea is quite competitive.[27] Thus, several
products with the same active ingredient and strength are
available in the South Korean market. For these medicines,
the value is provided as a range. All medicines on the list were
circular or oval in shape, and their sizes were >6mm in
diameter, except for levothyroxine sodium (50mg). We found
several medicines without a dividing line on the surface. For
instance, chlorpheniramine maleate (2mg) with a 6.5mm
diameter does not have a dividing line on the surface. Finally,
we retrieved information regarding the Summary of Product
3

Characteristics (SPC) from the website of the Korea Pharma-
ceutical Information Center to evaluate its relevance in
subdivision. According to the SPC, the top 25 medicines on
the list could be relevantly halved.
3.2. Characteristics of patients and healthcare institutions

We selected five medicines, including pseudoephedrine hydro-
chloride (60mg), methylprednisolone (4mg), diazepam (2mg),
hydrochlorothiazide (25mg), and a co-formulated drug with
guaifenesin (50mg), in various categories of the ATC classifica-
tion system to examine characteristics of patients and healthcare
institutions as they related to subdivision of tablets. Then, we
extracted patients who were prescribed the eligible medicines
from the dataset, and categorized the patients into two groups: a
split and a nonsplit group. The split group was defined as patients

http://www.md-journal.com


Table 2

Characteristics of patients prescribed the selected medicines.

Pseudoephedrine
hydrochloride

60mg n=321,123
Methylprednisolone
4mg n=282,313

Diazepam 2mg
n=81,930

Guaifenesin
50mg + 3 others

∗

n=339,830
Hydrochlorothiazide
25mg n=29,953

Non-split Split P Non-split Split P Non-split Split P Non-split Split P Non-split Split P

97,585 223,538 169,969 112,344 28,128 53,802 269,627 70,203 9,360 20,593
Sex
Male 46,594 91,266 <.0001 75,103 46,229 <.0001 10,864 18,188 <.0001 115,503 27,882 <.0001 3,574 7,225 <.0001
Female 50,991 132,272 94,866 66,115 17,264 35,614 154,124 42,321 5,786 13,368

Age
16–40 44,921 106,186 <.0001 69,068 44,552 <.0001 5,578 9,820 <.0001 102,161 26,406 .369 620 1,166 .001
41–65 41,006 92,585 77,274 50,303 13,800 25,571 118,998 31,075 3,988 9,067
66–80 11,658 24,767 23,627 17,489 8,750 18,411 48,468 12,722 4,752 10,360

Types of health insurance
NHI program† 94,296 216,982 <.0001 164,878 108,711 <.0001 26,686 51,001 0.637 259,517 67,740 .003 8,662 19,276 .003
Medical aid program 3,289 6,556 5,091 3,633 1,442 2,801 10,110 2,463 689 1,326

∗
Chlorpheniramine maleate 1.5mg, Dihydrocodeine tartrate 5mg, DL-methylephedrine hydrochloride 17.5mg.

† NHI=National Health Insurance.
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who had been prescribed subdivided medicines at least one time
during the study period.
Table 2 provides the descriptive statistics for patients

prescribed the eligible medicines. We provide information on
sex, age, and type of health insurance for the patients in the table.
Significant differences between the split and nonsplit groups were
consistently reported in the variable of sex. However, age and
type of health insurance did not yield consistent results. For
instance, 223,538 patients out of 321,123 patients (70%) were
prescribed pseudoephedrine in a subdivided form, demonstrating
that tablet subdivision is a routine practice in South Korea.
Approximately 65% of males utilized pseudoephedrine in a
subdivided form, while 72% of females utilized pseudoephedrine
in a subdivided form. Additionally, a significant difference
between the split and nonsplit groups was noted among age
groups (P< .0001). We also performed a Cochran-Armitage test
Table 3

Characteristics of healthcare institutions prescribing the selected m

Pseudoephedrine
hydrochloride

60mg n=15,321
Methylprednisolone
4mg n=12,346

Non-split Split P Non-split Split P N

4,146 11,175 5,583 6,763
Location
Seoul 755 2,489 <.0001 1,197 1,548 <.0001
Gyeonggi, Incheon 1,064 3,353 1,444 1,982
Daejeon, Sejong,

Chungcheong
474 1,197 498 623

Gangwon 132 257 159 167
Busan, Ulsan, Gyeongnam 612 1,633 932 1,007
Daegu, Gyeongbuk 476 963 626 673
Gwangju, Jeonla, Jeju 633 1,283 727 763

Types of institutions
Primary care 3,706 10,062 <.0001 5,279 6,398 <.0001
Secondary care 410 831 239 191
Tertiary care 30 282 65 174

Ownership
Public 212 184 <.0001 92 42 <.0001
Private 3,934 10,991 5,491 6,721

∗
Chlorpheniramine maleate 1.5mg, Dihydrocodeine tartrate 5mg, DL-methylephedrine hydrochloride 17

4

to investigate the trends between age groups and being prescribed
the medication in a subdivided form, and found that the older the
age group was, the lower the rate of being prescribed
pseudoephedrine in a subdivided form (P< .0001). Last, patients
belonging to the Medical Aid program (67%) were less likely to
be prescribed subdivided medicines compared to patients
belonging to the National Health Insurance program (70%)
(P< .0001).
Table 3 presents the descriptive statistics for institutions

prescribing the eligible medicines. The split group comprised
institutions that had prescribed subdivided medicines at least one
time during the study period. We provide information on the
location, type of institution, and ownership of the healthcare
institutions in the table. Significant differences between the split
and nonsplit groups were consistently reported in the variables of
location and type of institution for the five eligible medicines.
edicines.

Diazepam
2mg n=10,165

Guaifenesin
50mg + 3 others

∗

n=15,543
Hydrochlorothiazide
25mg n=9,392

on-split Split P Non-split Split P Non-split Split P

3,110 7,055 10,554 4,989 2,454 6,938

579 1,229 <.0001 2,155 1,061 .001 418 1,223 <.0001
807 1,793 2,753 1,353 629 1,833
341 931 1,176 593 331 794

106 189 285 89 81 223
504 998 1,644 786 307 1,107
351 915 1,084 484 301 784
422 1,000 1,457 623 387 974

2,827 6,238 <.0001 9,279 4,621 <.0001 2,254 6,071 <.0001
264 510 1,123 277 187 554
19 307 152 91 13 313

41 77 0.377 461 40 <.0001 212 184 <.0001
3,069 6,978 10,093 4,949 3,934 10,991

.5mg.
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However, the variable of ownership did not yield consistent
results. Specifically, 11,175 institutions out of 15,321 institutions
(73%) prescribed pseudoephedrine in a subdivided form,
demonstrating that tablet subdivision is a routine practice among
healthcare providers in South Korea. A significant difference
between the split and nonsplit groups was noted in the variables
of location (P< .0001), type of healthcare institution (P< .0001),
and ownership (P< .0001).
3.3. Logistic regression analysis

We performed a multivariate logistic regression analysis to
estimate the effect of the variables of interest on tablet subdivision
both at the patient and healthcare institution levels. Table 4 shows
that females (reference_males) were positively associated with
being prescribed subdivided medicines for all eligible medicines at
the patient level. However, ages above 65 years old (reference_16–
40 years old) did not present consistent results. Elderly individuals
were less likely to be prescribed pseudoephedrine in a subdivided
form, but more likely to be prescribed subdivided methylprednis-
olone, diazepam, and hydrochlorothiazide than younger individ-
uals. Table 5 also indicates that tertiary care (reference_primary
care) and privately owned institutions (reference_public owned)
and were positively correlated with prescribing subdivided
medicines at the healthcare institution level.
4. Discussion

Physicians frequently prescribe tablets in subdivided forms for
various reasons, and patients consider subdivided tablets a
Table 4

Factors affecting subdivision of tablet at the patient level.

Pseudoephedrine
hydrochloride

60mg
Methylprednisolone

4mg

EstimateStd. error P EstimateStd. error P E

Sex_Female (vs Male) 0.28 0.007 <.0001 0.12 0.007 <.0001
Age_(41–65) (vs 16–40) �0.05 0.008 <.0001 0.01 0.008 .293
(Above 65) �0.11 0.012 <.0001 0.13 0.011 <.0001
Insurance_Medical Aid (vs NHI) �0.13 0.021 <.0001 0.05 0.022 .037
∗
Chlorpheniramine maleate 1.5mg, Dihydrocodeine tartrate 5mg, DL-methylephedrine hydrochloride 17

Table 5

Factors affecting subdivision of tablet at the healthcare institution le

Pseudoephedrine
hydrochloride 60mg

Methylprednisolone
4mg

EstimateStd. error P EstimateStd. error P

Region (vs Seoul)
Gyeonggi, Incheon �0.31 0.054 .567 0.06 0.051 .219
Daejeon, Sejong, Chungcheong �0.23 0.068 .001 �0.03 0.071 .718
Gangwon �0.49 0.116 <.0001 �0.19 0.118 .111
Busan, Ulsan, Gyeongnam �0.18 0.063 <.0001 �0.17 0.059 .004
Daegu, Gyeongbuk �0.45 0.070 .004 �0.16 0.067 .016
Gwangju, Jeonla, Sejong �0.43 0.064 <.0001 �0.19 0.065 .004

Types of institutions (vs Primary care)
Secondary care �0.25 0.064 <.0001 �0.36 0.099 <.0001
Tertiary care 1.48 0.197 <.0001 0.99 0.153 <.0001

Ownership (vs Public)
Private 1.20 0.106 <.0001 1.17 0.197 <.0001

∗
Chlorpheniramine maleate 1.5mg, Dihydrocodeine tartrate 5mg, DL-methylephedrine hydrochloride 17

5

normal oral drug therapy.[1] However, not all tablets are suitable
for splitting.[2,10–12] Tablet subdivision might cause unintended
consequences, including deviations in dose that affect clinical
outcomes and patient safety.[12,14,20] Thus, tablet subdivision is
an important research area from the perspectives of quality of
care and patient safety. However, this issue has been neglected in
South Korea. Specifically, which medicines are regularly
subdivided, which healthcare institutions prescribe subdivided
medicines, and towhom themedicines are prescribed remain gray
areas. This study was conducted to examine recent trends in
tablet subdivision and to address factors affecting subdivision in
South Korea.
4.1. Summary of findings

Similar to other countries, tablet subdivision is a routine practice
among physicians in South Korea.[1,19] In this study, we reported
the most frequently prescribed medicines in subdivided forms in
2016, and confirmed that these medicines could be relevantly
halved. Interestingly, the majority of these medicines belonged to
the respiratory system in ATC classification system. Specifically,
physicians prescribed medicines to treat nasal disease, cough, or
other respiratory conditions for a short period of time in South
Korea. Thus, subdivision of medicines belonging to the
respiratory system category is not deemed dangerous in most
cases.
However, a few medicines, which should be used with caution,

are also frequently prescribed in subdivided forms. For instance,
diazepam is designated as a psychotropic drug in South Korea,[28]

and 70% of patients were prescribed diazepam in a subdivided
Diazepam
2mg

Guaifenesin
50mg + 3 others

∗
Hydrochlorothiazide

25mg

stimateStd. error P EstimateStd. error P EstimateStd. error P

0.20 0.015 <.0001 0.13 0.008 <.0001 0.14 0.025 <.0001
0.04 0.019 .041 0.01 0.009 .299 0.19 0.053 <.0001
0.17 0.021 <.0001 0.02 0.012 .204 0.15 0.052 .005

�0.02 0.033 .535 �0.08 0.023 .001 �0.15 0.048 .002

.5m.

vel.

Diazepam 2mg
Guaifenesin

50mg + 3 others
∗

Hydrochlorothiazide
25mg

EstimateStd. error P EstimateStd. error P EstimateStd. error P

0.05 0.066 .479 0.03 0.050 .600 0.01 0.073 .942
0.26 0.081 .001 0.08 0.063 .196 �0.18 0.087 .041
�0.20 0.132 .142 �0.40 0.128 .002 �0.06 0.142 .694
�0.08 0.075 .315 0.04 0.057 .458 0.20 0.086 .018
0.22 0.081 .006 �0.03 0.066 .679 �0.10 0.088 .259
0.11 0.077 .166 �0.05 0.061 .461 �0.15 0.083 .065

�0.10 0.080 .203 �0.71 0.069 <.0001 0.08 0.088 .381
2.11 0.241 <.0001 0.32 0.137 .018 2.22 0.284 <.0001

0.67 0.213 .002 1.75 0.166 <.0001 0.33 0.105 .002

.5mg.
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form. Similarly, methylprednisolone, which is a synthetic
glucocorticoid, is used primarily as an anti-inflammatory or
immunosuppressant agent,[29] and 54% of patients were
prescribed methylprednisolone in a subdivided form. Glucocor-
ticoid therapy can cause significant morbidity and adverse events,
including weight gain, skin thinning, and neuropsychiatric
disorder, and these unintended consequences appeared to be
dose- and duration-dependent.[30] Thus, physicians consciously
attempted to decrease unnecessary glucocorticoid exposure via
sparing, tapering, and subdivision.[31]
4.2. Factors affecting subdivision of tablet

Tablet subdivision as recommended by physicians has the
advantage of allowing for dose adjustment and aiding patients
with swallowing difficulties. To this end, physicians are more
likely to prescribe medicines in subdivided forms for female and
geriatric patients.
In our study, we confirmed that female sex was positively

associated with being prescribed subdividedmedicines for the five
eligible medicines, which included medicines belonging to
respiratory system, systemic hormonal system, nervous system,
and cardiovascular system classifications, and a combination
drug for the respiratory system. However, our analysis did not
yield consistent results for geriatric patients. For instance,
physicians were less likely to prescribe pseudoephedrine in a
subdivided form for geriatric patients, whereas physicians were
more likely to prescribe methylprednisolone, diazepam, and
hydrochlorothiazide in subdivided forms for geriatric patients.
The characteristics of the eligible drugs are noteworthy for

understanding these interesting results. Pseudoephedrine is used
as a nasal/sinus decongestant for short periods of time.[32]

Similarly, combination drugs including guaifenesin are pre-
scribed to treat a similar disease for a short period. Given the
characteristics of these drugs belonging to respiratory system, it is
not surprising that geriatric patients are less likely to be
prescribed subdivided medicines. However, the other remaining
medicines should be prescribed with caution. For instance,
methylprednisolone is used to decrease inflammation or
sometimes to suppress the immune system,[33] hydrochlorothia-
zide is prescribed to treat high blood pressure and swelling due to
fluid build-up, and diazepam is used to treat a range of
conditions, including anxiety.[34] Furthermore, these medicines
are prescribed for long periods of time compared to the drugs
belonging to the respiratory system. Thus, it is realistic to
interpret the results as indicating that physicians are more likely
to prescribe potent medicines in subdivided forms for geriatric
patients. In the same vein, we found that tertiary-level healthcare
institutions were more likely to prescribe medicines in subdivided
forms. For instance, tertiary care institutions, designated by the
Minister of Health and Welfare, provide medical services
requiring a high level of expertise for treating serious diseases.[25]

Thus, physicians at the tertiary care institutions were more likely
to prescribe medicines with subdivided forms for debilitated
patients.
Finally, tablet splitting by patients could lead to cost savings

because the price of the drug does not increase proportionally with
increasingdose strength.[6,9] In this case, physiciansdonotprescribe
medicines in subdivided forms, andpharmacists donot need to split
the medications. Instead, patients subdivided the medications on
their own. In our analysis, several medicines, including pseudo-
ephedrine, hydrochlorothiazide, and combination drugs, including
6

guaifenesin, were less likely to be prescribed in subdivided forms
for low-income patients in the Medical Aid program.
4.3. A way forward to improve patient safety

The top 25 medicines on the list could be relevantly halved.
However, the size and shape of a tablet, and the presence of a
dividing line on a tablet could affect weight variation when
splitting the tablet.[4,18,19,35] For instance, medicines without a
dividing line are less accurately split than scored tablets.[19]

Furthermore, splitting a smaller size tablet is more challenging
than splitting a larger size tablet.[4,35] Given this information, we
assessed the appropriateness of tablet splitting for the 25 most
frequently prescribed medicines. Generally, the shape of these
medicines was round, their size and thickness were above 6mm
and above 2mm, respectively, and they had dividing lines on their
surfaces. However, few medicines are very small, with 5.6-mm
diameters, and a fewmedicines do not have dividing lines on their
surfaces. It would be better if these medicines were not small, and
if they had dividing lines on their surfaces so that the tablet could
be split successfully. In this vein, we suggest that manufacturers
market low-dose medicines for the safety of vulnerable patients.
Furthermore, minimizing the number of splitting and avoiding
splitting pharmacotherapies with a narrow therapeutic range for
vulnerable patients is essential. Pharmacists also provide
assistance and a splitting device with a razor blade for
unavoidable splitting.
4.4. Study limitations

This study has several limitations. First, we used country-level
HIRA-NPS data that do not contain information on clinical data
of patients. This means that we could not assess prescription
patterns by disease severity. In the same vein, this study noted
subdivision of tablets by physicians or patients in various clinical
settings. Subdivision by physicians is medically advised or
recommended, indicating that subdivision is outside of the
control of the patient or physicians, while subdivision by patients
is made at the discretion of the patient for various reasons. Thus,
further information on clinical data of patients are needed to
determine whether tablets are subdivided by physicians or
patients. Finally, this study was a cross-sectional study that
provided a snapshot of tablet subdivision in 2016, indicating that
it is necessary to expand the study period to fully understand
trends in tablet subdivision in South Korea.
5. Conclusions

This study was conducted to examine recent trends in tablet
subdivision and to address factors associated with subdivision
both at the patient and institution levels. In this study, we
reported the most frequently prescribed medicines in subdivided
forms in 2016 and confirmed that these medicines could be
relevantly halved. However, it would be better if medicines were
not so small, and if they had dividing lines on their surfaces to
enable successful splitting of the tablet and to protect the health of
vulnerable patients. We also found that vulnerable populations,
including females and geriatric patients, were more likely to be
prescribed split medicines, while low-income patients participat-
ing in the Medical Aid program were less likely to be prescribed
split medicines. This means that tablet splitting in South Korea
occurs for various reasons. Female and geriatric patients are
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prescribed split medicines for clinical reasons, while low-income
patients are prescribed nonsplit medicines for cost savings.
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