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ABSTRACT

Introduction: This study aimed to provide
information about the clinical and physiochemical
effects of pill splitting training in elderly cardiac
patients in Hong Kong.

Methods: A parallel study design was adopted.
Patients taking lisinopril, amlodipine, simvastatin,
metformin, or perindopril who needed to split pills
were recruited from the Prince of Wales Hospital.
Patients were divided into two groups at their first
visit. Patients in group A split drugs using their
own technique, whereas patients in group B used
pill cutters after relevant training until their next
follow-up visit. The primary outcome was the
change in drug content between before and after
the pill splitting training. Assays were performed to
determine the drug content. Secondary outcomes
were the changes in clinical outcomes, patients’
attitudes and acceptance towards pill splitting, and
patients’ knowledge about pill splitting.

Results: A total of 193 patients were recruited, and
101 returned for the follow-up visit. The percentage
of split tablets falling within the assay limits
increased from 39.13% to 47.82% (P=0.523) in group
A and from 48.94% to 51.06% (P=1.000) in group B.

The changes did not reach statistical significance.
As for clinical outcomes, the mean triglyceride level
decreased from 1.62+1.05 to 1.36+0.80 (P=0.049),
whereas the mean heart rate increased significantly
from 73.97+11.01 to 77.92+12.72 (P=0.026). Changes
in other parameters were not significant.

Conclusion: This study highlights the high variability
of drug content after pill splitting. Pills with dosages
that do not require splitting would be preferable,
considering patients’ preference. Patients should be
educated to use pill cutters properly if pill splitting is
unavoidable.
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* There is high variability of drug content after pill splitting.
* Patients prefer to take pills that do not require splitting.

* DPatients should be supplied with formulations that do not require splitting if possible.
* Patients should be educated to use pill cutters properly if pill splitting is unavoidable.

Introduction

Pill splitting by patients is common globally. A
German study observed that 24.1% of all drugs
required splitting,’ and a Swiss study found that
10% of all discharged prescriptions contained pill
splitting.? In Sweden, 10% of 600000 investigated
prescriptions required splitting, and over 30% of
the Swedish patients stated that they had problems
dividing the tablets®> The observed prevalence
of pill splitting has been observed to range from
10% to >35% worldwide'*® and was even higher in
elderly patients (35-67%).>” One of the reasons for
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pill splitting is cost saving because it may result
in institutions not needing to stock too many
drug items in their formularies.! In addition, drug
splitting may achieve dose flexibility, particularly
for patients requiring frequent dosing adjustment.?
Furthermore, some dosages may not be commercially
available, especially those for off-label drug use.
In these cases, splitting drugs may be essential.®!!
Nevertheless, it can also create other clinical issues
including medication non-compliance, difficulties
experienced by patients in handling unscored pills,
drugs that crumble after splitting, and inappropriate
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drug splitting of extended release formulations,
which may lead to treatment failure or toxicity.'* A
published study reported that most hypertensive
patients preferred not to split pills and that over 70%
of patients were willing to pay more for medications
with dosages that they did not need to split.®
Limited published studies have addressed this drug-
related problem. In this study, we aimed to identify
the effects of pill splitting on drug physiochemical
properties and clinical outcomes among elderly
cardiac patients.

Methods
Study design

A parallel design was adopted in this study. Patients
were recruited from the Cardiac or Hypertension
clinics of the Prince of Wales Hospital, Hong Kong.
After medical records review, it was found that
lisinopril, amlodipine, simvastatin, metformin,
and perindopril were among the most commonly
prescribed medications that required splitting in
the two clinics. Therefore, patients who needed to
split their pills when taking lisinopril, amlodipine,
simvastatin, metformin, or perindopril were
recruited. Patients were randomised into either
group A (pill splitting with self-technique) or group
B (pill splitting with instructions and training) after
their first clinic visit. All patients were asked to sign
an informed consent form before enrolment. Group
A patients were asked to split drugs using their own
technique and continue until their next clinic visit.
Group B patients were given proper instruction by
pharmacists or pharmacy students on using pill
cutters at their first visit and were asked to cut their
pills accordingly until their next clinic visit. Patients
watched a 2-minute video that explained the reasons
for using pill cutters and described the proper way
to open the pill cutter, position the drug in the pill
cutter, clean the pill cutter, and store the split pills.
Subsequently, the pharmacist answered patients’
enquiries regarding the video or other questions
related to pill splitting. The current study did not
change any drug or dosage of the patient’s existing
treatment regimens. Follow-up clinic visits were
scheduled with mean duration between first and
follow-up clinic visits of 23.1+7.3 weeks.

Participants

Chinese patients aged >65 years, both male and
female, and currently prescribed one or more of
metformin, lisinopril, perindopril, amlodipine, or
simvastatin (which require splitting) were included
in the current study. Patients with dementia or severe
physical limitations such as hemiplegia, blindness,
or upper limb contractures were excluded from the
study.

In our pilot study, we found that the change in
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drug assays of metformin, atenolol, and amlodipine
varied from 52.7% to 147.2% after splitting.!* In our
previously published study, systolic blood pressure
decreased significantly (from 152.38+18.80 mm Hg
to 147.04+20.72 mm Hg, P=0.021) after pharmacist
intervention.”® The sample size for the primary
outcome was calculated based on a population
standard deviation of 0.75, and that for the secondary
outcomes was based on a population standard
deviation of 0.85. To achieve a 5% significance level
and 80% power, 30 and 45 patients in each group
would be needed for the primary and secondary
outcomes, respectively. We expected a 10% dropout
rate, and therefore, at least 80 patients were recruited
for each group. There were 193 total participants in
this study.

The participants were randomised into group
A or B using a computerised dynamic allocation
programme and stratification according to types of
medications taken, sex, age, and visit dates to ensure
balanced patient allocation. All operations were
performed by the same pharmacist who conducted
the survey.

Outcome measures

The primary outcome was the change of drug
content before and after the pill splitting training.
At baseline, patients in groups A and B were asked
to split three tablets of the drugs that they were
currently taking using their usual technique. At
follow-up visit, group A patients were asked to split
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three tablets using their own technique, and group B
patients were asked to split three tablets using a pill
cutter. Two halved tablets were randomly selected for
analysis each time. The halved tablets were weighed,
and standard drug assays were performed. The drug
content of metformin was assessed by ultraviolet-
visible spectrophotometry; that of amlodipine,
simvastatin, and perindopril was assessed by ultra-
performance liquid chromatography; and that of
lisinopril was assessed by high-performance liquid
chromatography.

The secondary outcomes were the changes in
clinical outcomes between before and after the pill
splitting training, including the change in blood
pressure measurements, haemoglobin Alc, and

TABLE |. Patients’ demographics at first (baseline) and follow-up clinic visits (mean
duration 23.1 £ 7.3 weeks)*

Baseline (n=193) Follow-up (n=101)

Group
A
B
Clinic
Cardiac
Hypertension
Gender
Female
Male
Mean age, y

Education level

Less than primary

Primary
Secondary

Tertiary or above

106 (54.9%)
87 (45.1%)

47 (46.5%)
54 (53.5%)

154 (79.8%)
39 (20.2%)

82 (81.2%)
19 (18.8%)

78 (40.4%)
115 (59.6%)
73.09 + 6.16

36 (35.6%)
65 (64.4%)
72.03 +5.53

7.9%)
25.7%)
22.8%)
8.9%)

2

8 (
6 (
23 (
9 (

Average monthly household income

(HK$)
<5000
5000-9999
10 000-14 999
15 000-19 999
20 000-24 999
25 000-29 999
=30 000

Major caregiver
Self
Spouse
Self, spouse
Children

Domestic helper

Social Welfare Department

* Data are shown as
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No. (%) or mean + standard deviation

cholesterol levels, the changes in patients’ attitudes
towards and acceptance of pill splitting, and the
changes in patients’ knowledge about pill splitting.
Haemoglobin Alc and lipid levels were usually
collected in hospital 1 week before patients’ clinic
visit. Upon initiating their clinic visits, patients had
their blood pressures measured in the hospital’s
nurse station before they met their physicians. Blood
pressure, haemoglobin Alc, and cholesterol levels
were collected at baseline and at follow-up visit, and
the patients’ knowledge about and attitudes towards
pill splitting were assessed by questionnaires.

Statistical analysis

Paired-samples ¢ tests were used for intra-group
comparisons, and independent-samples ¢ tests
were used for inter-group comparisons of mean
tablet weight between before and after pill splitting
training. Paired-samples ¢ tests were also used to
assess the changes in clinical outcomes. McNemar’s
test was used for intra-group comparisons, and
Fisher’s exact test (two-sided) was used for inter-
group comparisons of content uniformity, change
in patients’ acceptance towards pill splitting, and
change in patients’ knowledge about pill splitting.
A P value of <0.05 was considered statistically
significant. All analyses were performed using the
SPSS statistical programme (Windows version 25.0;
IBM Corp, Armonk [NY], United States).

Results
Participants

A total of 193 eligible patients were enrolled on or
before 17 January 2019, and they had follow-up
visits on or before 30 April 2019. The patients were
randomised into group A (n=106) and group B (n=87).
A total of 101 patients participated, of whom 47 from
group A and 54 from group B returned for follow-up
visit. Among them, 46 patients from group A and 47
patients from group B provided samples for assay.
The primary outcome analysis was conducted on
those patients, and the secondary outcomes analysis
was conducted on the 101 patients who returned for
follow-up visit. The patients’ demographic data are
shown in Table 1.

Drug content

The primary outcome was the change of drug content
between before and after the pill splitting training.
Patients were asked to split three tablets during each
visit. Two halved tablets were randomly selected as
samples. The samples were weighed, and assays were
performed. The mean weight of the halved tablets
at baseline and at follow-up visit is documented
in Table 2. Table 3 shows the percentage of halved
tablets that were within the assay specifications at
baseline and at follow-up visit. The percentage of

Hong Kong Med J | Volume 27 Number 3 | June 2021 | www.hkmj.org



samples with both halved tablets within range was
compared between groups A and B. In group A,
the percentage in range increased from 39.13% to
47.82% (P=0.523), and the corresponding increase
for group B was from 48.94% to 51.06% (P=1.000).
The difference in drug assay results between groups
A and B at baseline (P=0.406) and at follow-up visit
(P=0.837) also did not reach statistical significance.

Clinical outcomes

The correlation between pill cutting training and
clinical outcomes is summarised in Table 4. The
mean triglyceride in group B decreased significantly
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from 1.62+1.05 to 1.36+0.80 mmol/L (P=0.049),
whereas the mean heart rate increased significantly
from 73.97+11.01 to 77.92+12.72 bpm (P=0.026).
In group B, there was also improvement in the
mean diastolic blood pressure (from 73.40+14.39
to 73.05£9.33 mm Hg), high-density lipoprotein
(from 1.40+0.39 to 1.46+0.44 mmol/L), low-density
lipoprotein (from 1.87+0.88 to 1.85+0.73 mmol/L),
and total cholesterol (from 3.98+0.93 to
3.91+0.85 mmol/L), but those differences did
not reach statistical significance. In the overall
cohort, improvements were seen in diastolic blood
pressure (from 74.21+12.47 to 74.01+£9.98 mm Hg),

TABLE 2. Mean weights of drug samples at first (baseline) and follow-up clinic visits (mean duration 23.1 * 7.3 weeks)

Group A Group B P value
Baseline, g Follow-up, g Baseline, g Follow-up,g Group A: Group B: Baseline: Follow-up:

baseline vs baselinevs Group A  Group A
follow-up follow-up vs B vs B

Lisinoprii  n=22 0.0519 + 0.0126 0.0518 + 0.0081 n=24 0.0518 +0.0118 0.0519 + 0.0086 0.984 0.986 0.981 0.984

Perindopril n=4 0.0466 + 0.0072 0.0469 + 0.0078 n=8 0.0452 +0.0078 0.0476 + 0.0071 0.954 0.330 0.770 0.882

Amlodipine n=58 0.1034 +0.0129 0.1035 + 0.0144 n=40 0.1037 + 0.0181 0.1044 + 0.0113 0.946 0.866 0.911 0.766

Simvastatin n=8 0.0518 + 0.0064 0.0524 + 0.0047 n=22 0.0523 + 0.0103 0.0523 + 0.0051 0.854 0.989 0.901 0.976

TABLE 3. Number of halved tablets within assay specifications at first (baseline) and follow-up clinic visits (mean duration 23.1 + 7.3 weeks)*

Group A Group B P value
Baseline Follow-up Baseline Follow-up Group A: Group B: Baseline: Follow-up:
baseline vs baselinevs Group A Group A
follow-up follow-up vs B vs B
Lisinopril n=22 5 (22.7%) 11 (60.0%) n=24 9 (37.5%) 12 (50.0%) 0.109 0.549 0.346 1.000
Perindopril  n=4 2 (50.0%) 2 (50.0%) n=8 2 (25.0%) 5 (62.5%) 1.000 0.375 0.547 1.000
Amlodipine n=58 39 (67.2%) 35(60.3%) n=40 27 (67.5%) 27 (67.5%) 0.523 1.000 1.000 0.527
Simvastatin  n=8 4 (50.0%) 6 (75.0%) n=22 13 (69.1%) 17 (77.3%) 0.687 0.289 0.698 1.000
* Data are shown as No. (%), unless otherwise specified
TABLE 4. Change in clinical outcomes from first (baseline) to follow-up clinic visits (mean duration 23.1 * 7.3 weeks)
Overall Group A Group B
n Baseline Follow-up Pvalue n Baseline Follow-up Pvalue n Baseline Follow-up P value

SBP 73 129.53 + 16.94 132.68 + 16.01 0.121 33 128.97 +13.51 131.59 £ 13.15 0.262 40 129.75+19.55 132.6 +17.23 0.365

DBP 72 7421+12.47 7401+998 0878 32 7522+9.67 7522+10.77 1 40 73.40+14.39 73.05+9.33 0.86

HR 60 7558 +13.84 78.22+1225 0.052 24 78+17.23 78.67+11.76 0.753 36 73.97+11.01 77.92+12.72 0.026
HbA1c 37 6.54 +0.98 6.68+1.11 0.174 12 6.42 +0.70 6.43+0.70 0.897 25 6.6 +1.10 6.79+1.25 0.156
HDL 43 1.42 £ 0.37 1.43+0.40 0.781 17 1.44 + 0.36 1.36£0.34 0.154 26 1.40 = 0.39 1.46+0.44 0421
LDL 43 1.79+0.84 1.83+0.82 0.718 17 1.68 + 0.80 1.8+097 0545 26 1.87 +0.88 1.85+0.73  0.931
TC 45 3.90 + 0.97 3.88+096 0.784 19 3.79+1.04 3.83+1.11 0.846 26 3.98 + 0.93 391+0.85 0.565
TG 45 1.46 + 0.91 1.31£0.72 0.078 19 1.24 £ 0.63 1.24+059 1 26 1.62 £ 1.05 1.36 £0.80 0.049

Abbreviations: DBP = diastolic blood pressure (mm Hg); HbA Ic = haemoglobin Alc (9%); HDL = high-density lipoprotein (mmol/L); HR = heart rate (bpm);
LDL = low-density lipoprotein (mmol/L); SBP = systolic blood pressure (mm Hg); TC = total cholesterol (mmol/L); TG = triglyceride (mmol/L)
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TABLE 5. Patients’ backgrounds, attitudes, and compliance rates*

How many pills would you cut each time? (n=101)
Quantity for one dose
Quantity for 1 day
Quantity for 2 days to 1 week
Quantity for 1 week to 1 month
Quantity for more than 1 month

Have you been taught how to split pills properly by healthcare
staff? (n=97)

Yes
No

Do you think that learning how to split pills correctly was helpful
to you? (n=56)

Yes
No

How much money would you spend on buying a pill cutter (HK$)?

(n=56)
$0
$1-10
$11-20
$21-50
$51-100
>$100

If pill splitting service were provided, would you be interested in
using this service? (n=56)

Yes
No

How much would you be willing to spend on pill splitting service
each month? (HK$) (n=22)

$0
$1-20
Proportion of patients finding pill splitting troublesome (n=101)
First visit
Follow-up visit
P value
No. of missed doses in the past 6 months (n=94)
Never
<1 per month

1-2 per month

28 (27.72%)
1.98%)

36.63%)
26.73%)

6.93%)

8
2
37
27

7

(
(
(
(

14 (14.43%)
83 (85.57%)

47 (83.93%)
9 (16.07%)

10.71%)
28.57%)
28.57%)
23.21%)
7.14%)
1.79%)

6
16
16

3
4
1

(
(
(
13
(
(

22 (39.29%)
34 (60.71%)

18 (81.82%)
4(18.18%)

30 (29.70%)
25 (24.75%)
0.063

60 (63.83%)
21 (22.34%)
13 (13.83%)

* Data are shown as No. (%), unless otherwise specified

high-density lipoprotein (from
1.43+0.40 mmol/L), total

1.42+0.37
cholesterol
3.90+0.97 to 3.88+0.96 mmol/L), and triglyceride
(from 1.46+0.91 to 1.31+0.72 mmol/L), but the

changes did not reach statistical significance.

Patients’ backgrounds, attitudes, and

knowledge

In total, 57.43% of patients split their pills with their
bare hands, followed by pill cutters (24.75%), knives

188

to
(from

(13.86%), and scissors (10.89%). The major reasons
for not using pill cutters included: (1) the current
method could split pills evenly (68.18%), (2) using
pill cutters was time consuming (34.09%), and (3) the
pills could not be split evenly by pill cutters (15.91%).
The major reasons for using pill cutters included:
(1) pills could be cut evenly (80.95%) and (2) the
patient was able to exert force more easily (33.33%).
In total, 29.70% and 24.75% of patients found pill
splitting troublesome at baseline and at follow-up
visit, respectively (the difference was not significant,
P=0.063). The three major problems encountered
by patients while splitting pills were (1) difficulty
splitting the pills evenly (17.00%), (2) the pills easily
fragmented (10.00%), and (3) difficulty seeing the
pills clearly, as they were too small (9.00%). Overall,
61.00% of the patients claimed that they had no
difficulties. Nevertheless, 98.21% preferred to take
tablets with exact dosages so that no splitting would
be required. Patients’ responses to other questions
are listed in Table 5.

Table 6 shows that a significantly higher portion
of patients in group B had a correct understanding of
the following three questions after training: ‘Using
pill cutters allows pills to be divided into more
accurate doses’ (from 7.41% to 31.48%; P=0.002);
‘The pills should be put into the triangular tip of
the pill cutter’ (from 9.26% to 31.48%; P=0.008); and
‘Pill cutters should be stored in a cool and dry place,
away from sun or moisture’ (from 9.26% to 35.19%;
P=0.003). In contrast, patients in group A did not
show a statistically significant improvement in their
understanding of any question. During the interview
and evaluation of patients’ knowledge about pill
splitting at baseline and at follow-up visit, we did not
detect any patients with major physical or cognitive
abnormalities.

Discussion

Tablet splitting is a common practice in in-patient
and out-patient settings,’® and it may be desirable
in terms of dose adjustment, cost saving, and
ease of swallowing?'1>172° Nevertheless, it has
been reported that splitting pills may cause drug
instability, loss of drug due to powdering, uneven
dosage, and reduced drug strength.?*?? It is generally
understood that using tablet splitting devices can
provide a more consistent dose.'*! Previous studies
have identified some characteristics that might affect
the quality of halved tablets. Coated, unscored, and
small tablets were found to be more difficult to cut.?
Individual pill cutting skill was another crucial factor
that determined tablets’ uniformity.”® In the current
study, only 24.75% of patients split pills using pill
cutters, and only 14.43% of patients had received
pill splitting training. Therefore, it is likely that the
drug content in the halved tablets did not reach assay
standards.
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TABLE 6. Change in patients’ knowledge about pill splitting at first (baseline) and follow-up clinic visits (mean duration 23.1 £ 7.3 weeks)*

Group A (n=47)

Follow-up

Group B (n=54)

Follow-up

Postoperative day

Baseline P value Baseline P value

8.51%
36.17%
72.34%

All pills can be cut
Different pills should be kept together after cutting

Doctors’ or pharmacists’ opinions should be
sought before cutting any pills

Pill cutters are suitable for cutting pills with 19.15%

different shapes

Using pill cutters allows pills to be divided into 40.43%

more accurate doses

Pill cutters can be cleaned by dish washer or 6.38%

sponge

Pill cutters can be bought from community 23.40%

pharmacies

To clean a pill cutter, we should soak it into soap 19.15%

and rinse it with water

The pills should be put inside the pill cutter’s 40.43%

triangular tip

Pill cutters should be stored in a cool, dry place, 42.55%

away from sun or moisture

12.96%
31.48%
77.78%

14.81%
18.52%
79.63%

12.77%
29.79%
59.57%

0.754
0.664
0.307

19.15% 1.000 7.41% 12.96%

36.17% 0.774 7.41% 31.48%

0.00% 0.250 0.00% 3.70%

25.53% 1.000 7.41% 11.11%

10.64% 0.388 1.85% 1.85%

40.43% 1.000 9.26% 31.48%

38.30% 0.791 9.26% 35.19%

1.000
0.167
1.000

0.508

0.002

0.500

0.727

1.000

0.008

0.003

* Percentage refers to the percentage of patients who answered ‘yes' to the question

Previous studies mainly focused on the weight
deviations among halved tablets, not on drug
content.”»? One study showed that more than one-
third of sampled half-tablets did not meet the United
States Pharmacopeia specifications.?* The measured
drug content variations among half-tablets were:
warfarin sodium (90.01%-109.40%), simvastatin
(95.21%-111.35%), metoprolol succinate (82.77%-
115.92%), metoprolol tartrate (94.83%-112.37%),
citalopram (96.50-111.93%), and lisinopril (81.15%-
125.72%). In another study;, five of eight drugs failed
to meet European Pharmacopoeia recommendations
for tablet weight deviation after splitting, with 25%
of samples deviating by >15% and 10% of samples
deviating by >25%.” The study drugs used were
phenobarbitone (maximum deviation: 80.45%),
digoxin (maximum deviation: 56.69%), chloroquine
(maximum deviation: 48.97%), atenolol (maximum
deviation: 45.37%), and doxycycline (maximum
deviation: 43.97%). In the present study, both halves
of the tablet were within the assay standard at baseline
for 39.13% and 48.94% of the patients in groups A
and B, respectively. After training, this percentage
increased to 47.82% and 51.06%, respectively, but the
improvement was not significant, and the percentage
of tablets in range was still relatively low. The results
corroborated those of previous studies.

Few studies have examined the effect of patient
education on the drug content of split pills.?>* In the
current study, we found no significant improvement
in content uniformity after pill splitting training. This
may be because our patients were elderly patients

Hong Kong Med J | Volume 27 Number 3 | June 2021

who may not have been able to perform the task well
after a single training session. Content uniformity
after pill splitting may be improved if pills are split by
pharmacists or qualified staff. A study of paediatric
pharmacists suggested that tablets >8 mm could be
split once to achieve an approximate half dose for
paediatric use.” Another study found a significant
difference in splitting accuracy between nurses
and laypersons.?® Nevertheless, only 39.29% of that
study’s patients were eager to partake of pill splitting
service, and only 18.18% were willing to pay extra
money for it. Therefore, pill cutting service may not
be practical without a financial incentive.
Triglyceride levels decreased significantly
and heart rate increased significantly in group B
patients after the intervention. Nevertheless, we
did not evaluate the patients’ diet consumption or
exercise levels, which may impact their triglyceride
levels. No significant change in clinical outcomes
was observed in other groups or other parameters.
Because the studied drugs were lisinopril,
perindopril, simvastatin, and amlodipine, which
are not narrow-therapeutic-index drugs, these
results were predictable and coincide with other
studies that concluded that drugs with long half-
life and wide therapeutic index are less likely to be
affected.”?® In view of the high variability of blood
pressure measurements in the clinic, all patients
were originally instructed to conduct daily blood
pressure measurements at home using a portable
blood pressure monitor. However, many patients did
not measure their blood pressure daily or did not

| www.hkmj.org

189



@ lecectal =

190

keep a proper self-record, so the clinical outcomes
relied on the readings at clinic visits, which may not
be consistent with their usual readings. In addition,
management of chronic diseases like hypertension,
diabetes mellitus, and dyslipidaemia could be
influenced by multiple factors, and 3 months was
a relatively short period for observation. The effect
of drug content deviation after splitting on clinical
outcomes may be more obviousin antibiotics or drugs
with narrow therapeutic index (eg, digoxin).?**>%

In the current study, we focused on the effect
of pill splitting on drug content. Nevertheless, pill
splitting may have other effects on drugs. The pill
may carry a bitter taste, as the coating is broken,
and the active ingredients may be more susceptible
to moisture after exposure.*’ Over 70% of patients
prepared a sufficient quantity of pills for more than
1 day each time. In total, 36.63% of patients cut for
2 days to 1 week, 26.73% cut for 1 week to 1 montbh,
and 6.93% cut for more than 1 month each time.
Exposing the cut pills for too long may increase the
risk of crushing or cracking.” In total, 83.93% of
patients found pill splitting training helpful, and the
intervention produced significant improvement in
patients’ knowledge about pill splitting. This study
has identified the major difficulties encountered by
patients and the reasons behind their choices. Those
problems should be addressed in future patient
education. More than half of patients split pills with
their bare hands, and the majority of patients who did
not use pill cutters thought their own methods could
divide pills evenly and that the use of pill cutters
was time consuming. The major obstacles patients
faced were the difficulties in splitting pills evenly
and that the pills fragmented easily. Overall, 98.21%
of patients preferred to take tablets with the exact
dosage instead of splitting pills. Previous studies
also found that dispensing the exact dosage would
be more favourable.?*3? Nevertheless, if pill splitting
is unavoidable, pharmacists should encourage
patients to split coated, unscored, or irregularly
shaped tablets with pill cutters to reduce crushing
or fragmenting. Pharmacists should also educate
patients about the appropriate way to use and clean
pill cutters and remind patients to seek doctors’ or
pharmacists’ advice before cutting any pills.?*3

This project has several limitations. First, the
participants’ dropout rate was high, which might
result in attrition bias. Compared with group A, a
higher proportion of group B patients returned
for follow-up visits. The statistically significant
improvement in clinical outcomes among group B
patients might be caused by their higher awareness
about their own health instead of the effectiveness of
the pill splitting method. There were limited human
resources to make phone calls to patients between
the baseline and face-to-face follow-up visits, which
could have served as a reminder for patients to attend

follow-up visits and perform home monitoring of
their blood pressure and their pill splitting methods.

Second, dietary consumption and exercise
levels were not evaluated, even though they may affect
the clinical outcomes. Third, participants’ education
level, household income, and major caregivers were
not collected at baseline. Only approximately 65% of
participants who attended follow-up visits provided
such information. These confounding factors might
affect patients’ ability to understand and memorise
the steps of using pill cutters, thus affecting the
content uniformity of their split pills. The effects of
patients’ characteristics on their knowledge and pill
splitting skills were not assessed in the current study.

Conclusion

This study revealed that content uniformity can
hardly be achieved after pill splitting by patients.
No significant difference in clinical outcomes was
observed after pill splitting training. It is preferable
for pills with doses that do not require splitting
to be provided, considering the assay results and
patients’ preference. Currently, there is inadequate
patient education about pill splitting. Pharmacists
should educate patients to use pill cutters properly if
splitting is inevitable.
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