
VOL. 20 | NO. 1 | ISSUE 77 | JAN.-MARCH 2022

Page 29

Oral Solid Dosage form Modification in Community Pharmacies 
of Kavrepalanchok and Bhaktapur Districts of Nepal
Shrestha J,1 Shrestha A,2 Shrestha B,3 Gamal K,4 Manandhar S,5 Koju S,6 Koju Shrestha R1

1Department of Pharmacy,   

Kathmandu University,   

Dhulikhel, Kavre, Nepal.  
2Dirghayu Medical,    

Banepa, Kavrepalanchowk, Nepal.  
3Seer Imaging and Diagnostic Center,  

Banepa, Kavrepalanchowk, Nepal.  
4Curex Pharmaceutical Pvt. Ltd.,   

Sanga, Kavrepalanchowk, Nepal.   
5Bhomi Hospital,    

Banepa, Kavrepalanchowk, Nepal.   
6Arrow Pharmaceuticals Pvt. Ltd.  

Changunarayan, Bhaktapur, Nepal.

Corresponding Author

Joshna Shrestha

Department of Pharmacy, 

Kathmandu University,

Dhulikhel, Kavre, Nepal. 

E-mail: joshna.shrestha@ku.edu.np

Citation

Shrestha J, Shrestha A, Shrestha B, Gamal K, 
Manandhar S, Koju S, et al. Oral Solid Dosage 
form Modification in Community Pharmacies of 
Kavrepalanchok and Bhaktapur Districts of Nepal. 
Kathmandu Univ Med J. 2022;77(1):29-37.

ABSTRACT 
Background

People may modify their oral solid dosage form of medicine to deal with problem 
faced during medicine administration. The modification of dosage form may 
adversely affect the quality, safety and efficacy of the medicine.

Objective

To investigate the causes and practices of oral solid dosage form modification among 
the consumers going to community pharmacies.

Method 

A descriptive, cross-sectional study was conducted in five community pharmacies 
of Kavrepalanchok and Bhaktapur districts of Nepal. The consumers visiting these 
pharmacies for their oral solid dosage form of medicine were invited to participate in 
interview using structured questionnaire.

Result

Among 419 participants,13.6% of participants reported having problem of taking 
intact medicine. Most of them (12.4% of total participants) experienced difficulty 
swallowing the medicine. The swallowing difficulty is significantly associated with 
age and sex (p < 0.05). Around one third (36.8%) of participant with medicine 
administration problem modified the dosage form of medicines. One quarter of 
medicine dosage form modifications (25.0%) were inappropriate. Medicine dosage 
form modification is associated with age and number of daily medicine intake (p < 
0.05). Among participants modifying dosage form of medicines, 66.7% were advised 
to do so mainly by family and friends; 33.3% were modifying on their own and 76.2% 
were unaware of possible effects of medicine dosage form modification. About 62.3% 
of total participants were never asked about any problems on taking medicines by 
doctor/pharmacists.

Conclusion

Difficulty swallowing medicines and medicine dosage form modification were 
prevalent in the Nepalese population. Medicine dosage form modifications also 
involved inappropriate modifications due to specialized design of such dosage forms. 
So, it seems important to provide proper counseling while dispensing such dosage 
forms.

KEY WORDS
Capsules, Dosage forms, Medication error, Oral medicine, Pharmaceutical 
preparations, Tablets

Original Ariticle



KATHMANDU UNIVERSITY MEDICAL JOURNAL

Page 30

INTRODUCTION
Oral solid dosage forms such as tablets and capsules 
have been the most popular and commonly used dosage 
form due to its ease of handling, convenience of use, 
physical, chemical and microbiological stability and dosing 
accuracy.1 The administration of such dosage forms of 
medicine for some patients such as elderly, children, 
patients with dysphagia and patients on enteral tube 
feeding may be difficult due to swallowing difficulty or 
unavailability of proper dose.2 As a result, the patients or 
the health care provider may modify their dosage form 
prior to administration, which include crushing or splitting 
the tablets, opening the capsules, mixing the dosage form 
in food or juice.3-8

Dosage form modifications for some medicines are equally 
safe and efficacious as that when administered intact.9-12 
However, some dosage form should not be modified 
resulting the possibility of harmful consequences as 
change in pharmacokinetics, side effects, unacceptable 
taste, incorrect dosage administration, medicine 
instability, potential risks to health care provider etc.8,13-17 
For this reason, the prevalence of oral solid dosage form 
modifications and inappropriate medicine administration 
have been studied in various countries.3-6,18-25 These 
modifications may be done under the guidance of health 
professional. Meanwhile, in many cases, this is done by the 
patients themselves without knowing the possible harmful 
effects.3-6 Therefore, it is important to understand the solid 
dosage form modification practice in the community level 
in order to plan any intervention required to prevent an 
inappropriate medicine administration problem.

In our context, no such studies have been conducted, so 
this study aims to investigate the causes and practices of 
oral solid dosage form modification among the consumers 
going to community pharmacies of selected regions in 
Nepal.

METHODS
A descriptive, cross sectional study was conducted in five 
conveniently selected community pharmacies. Among 
them, three were located in Kavrepalanchok and two were 
located in Bhaktapur district of Nepal. The consumers above 
18 years old, visiting these pharmacies for purchasing the 
oral solid dosage form of medicine for themselves and 
were taking at least one oral solid dosage form of medicine 
for at least 5 days were invited to participate into the study. 
The sample size was calculated using the formula n= Z2pq/
d2, assuming: (i) the prevalence (p) to be 50% in order to 
obtain maximum sample size (ii) q=1-p (iii) 5% margin of 
error (d) and (iv) Z value 1.96 at 95% confidence interval.26 
The calculated sample size was 385 to which 10% was added 
to accommodate the incompletely filled questionnaire and 
obtained the value of 424. Written consents were obtained 
from both the participants and the community pharmacy 

personnel. During March to April 2021, the data were 
obtained via interview using the structured questionnaire 
by five researchers. In order to ensure uniformity in the 
data collection, all of the researchers involved in the data 
collections were provided with training.

The structured questionnaire was developed after reviewing 
the related literatures.3-6 The questionnaire consisted of 
basic socio-demographic information, oral solid medicine 
details (number, name, therapeutic class, type of dosage 
form, duration ), details of oral solid medicine administration 
problem (type of problem, onset, nature, duration, causes 
of swallowing difficulty), communication between doctors 
and patients about medicine administration problem, 
measures patients take to comply with medicine, details 
of medicine dosage form modifications (name, dosage 
form, type of medicine modification), general practices 
about medicine dosage form modification and knowledge 
about the effect of medicine dosage form modification. 
The appropriateness of observed dosage form modification 
was  determined by referring to Australian don’t rush to 
crush handbook.27 The questionnaire was initially drafted 
in English and then was translated into Nepali identifying 
required improvements, appropriateness, questions 
comprehensibility and content study. The face validity 
was obtained after reviewing the questionnaire by experts 
from Pharmacy Department, Kathmandu University and 
pretesting on 10 randomly selected participants and 
modifying the content accordingly. 

The ethical approval for the study was obtained from 
ethical review board of Nepal Health Research Council, 
Government of Nepal, Kathmandu, Nepal.

Data storage and analysis was done using Statistical Package 
for Social Sciences (SPSS) version 17. Descriptive data  were 
presented using frequencies and percentages in the form 
of figures and tables. Categorical variables were compared 
using Pearson’s chi-square test at 0.05 level of significance.
While testing the association between the variables, the 
expected frequencies were below the required minimum 
(i.e. 5) in some cases; hence, the data from the adjacent 
categories were pooled to achieve the required minimum.

RESULTS
Out of recruited 424 participants, 5 were excluded due to 
incomplete information. A total of 419 participants were 
included in the study. Most of the participants (29.1%; 
n=122) belonged to 40-49 years age group and the least one 
tenth (11.7%; n=49) belonged to 60 years and above. Equal 
participants were found between males (49.9%; n=209) 
and females (50.1%; n=210). Most of the participants 
(34.6%; n=145) completed primary education and about 
three fourth (73.5%; n=308) were from Kavrepalanchok 
district. The participants from two districts were similar 
with respect to age group, gender, religion and education 
(p > 0.05) (Table 1).



VOL. 20 | NO. 1 | ISSUE 77 | JAN.-MARCH 2022

Page 31

Oral solid dosage form of medicine profile

All of the participants reported a total of 826 medicine 
administration. More than half of the participants (54.4%; 
n=228) reported of taking medicines regularly and nearly 
half of the participants (42.2%; n=177) took at least one 
medicine daily. The number of participants decreased 
as the number of daily medicine increased (Table 
2).Out of total medicine administrations, the commonly 
administered categories of medicine were cardiovascular 
medicines (20.1%; n=166), analgesics (18.6%; n=154), 
medicines acting on gastrointestinal tract (15.7%; n=130) 
and hormones and related drugs (14.3%; n=118) (Table 
3). Within the hormones and related drugs, 72.9% (n=86) 
accounted for oral hypoglycemic medicines and within 
the cardiovascular medicine, 76.5% (n=127) accounted 
for anti-hypertensive medicines. In terms of medicine, 
the top five commonly administered medicines reported 
were pantoprazole (8.1%; n=67), metformin (6.6%; n=55), 
amlodipine (5.1%; n=42), paracetamol and ibuprofen in 
fixed dose combination form (5.1%; n=42) and paracetamol 
(4.3%; n=36). Most commonly used dosage form was 
conventional immediate release tablets (36.3%; n=300) 
(Table 3). About half of the total medicines (50.8%; n=420) 
were administered for more than one month and the 

Table 1. Socio-demographic characteristic of participants 
(n=419)

Variable District Total p value

Kavrepalanchok Bhaktapur

Age (years)a

     18-29 72 (17.2) 33 (7.9) 105 (25.1) 0.092

     30-39 54 (12.9) 29 (6.9) 83 (19.8)

     40-49 98 (23.4) 24 (5.7) 122 (29.1)

     50-59 46 (11.0) 14 (3.3) 60 (14.3)

     > 60 38 (9.1) 11 (2.6) 49 (11.7)

Total 308 (73.5) 111 (26.5) 419 (100.0)

Gendera

     Male 152 (36.3) 57 (13.6) 209 (49.9) 0.718

     Female 156 (37.2) 54 (12.9) 210 (50.1)

Total 308 (73.5) 111 (26.5) 419 (100.0)

Religiona

     Hindu 287 (68.5) 104 (24.8) 391 (93.3) 0.853

     Buddhist 21 (5.0) 7 (1.7) 28 (6.7)

Total 308 (73.5) 111 (26.5) 419 (100.0)

Educationa

     Graduate 55 (13.1) 13 (3.1) 68(16.2) 0.118

     Secondary 
(9-12 grade)

93 (22.2) 28 (6.7) 121 (28.9)

     Primary 
(upto 8 grade)

97 (23.2) 48 (11.5) 145 (34.6)

     Illiterate 63 (15.0) 22 (5.3) 85 (20.3)

Total 308 (73.5) 111 (26.5) 419 (100.0)
aResult expressed as number of participants (percent). Percent calcu-
lated out of 419 participants.

Table 2. Regularity, number and duration of oral solid dosage 
form of medicine taken daily

Age (years)

18-29 30-39 40-49 50-59 > 60 Total

Consumption of oral solid medicine regularlya

Yes 16 (3.8) 31 
(7.4)

87 
(20.8 )

49 
(11.7)

45 
(10.7 )

228 
(54.4)

No 89 
(21.2)

52 
(12.4)

35 
(8.4)

11 
(2.6)

4 (1.0) 191 
(45.6)

Total 105 
(25.1)

83 
(19.8)

122 
(29.1)

60 
(14.3)

49 
(11.7)

419 
(100)

Number of oral solid medicine taken dailya

One 59 
(14.1)

37 
(8.8)

47 
(11.2)

23 
(5.5)

11 
(2.6)

177 
(42.2)

Two 34 (8.1) 25 
(6.0)

38 
(9.1)

17 
(4.1)

12 
(2.9)

126 
(30.1)

Three 8 (1.9) 19 
(4.5)

18 
(4.3)

14 
(3.3)

9 (2.1) 68 
(16.2)

Four and 
above

4 (1.0) 2 (0.5) 19 
(4.5)

6 
(1.4)

17 
(4.1)

48 
(11.5)

Total 105 
(25.1)

83 
(19.8)

122 
(29.1)

60 
(14.3)

49 
(11.7)

419 
(100)

Duration of oral solid medicine (days)b

Less than 7 116 
(14.0)

69 
(8.4)

56 
(6.8)

18 
(2.2)

8 (1.0) 267 
(32.3)

8-14 22 (2.7) 24 
(2.9)

28 
(3.4)

6 
(0.7)

7 (0.8) 87 
(10.5)

15-30 11 (1.3) 13 
(1.6)

19 
(2.3)

7 
(0.8)

2 (0.2) 52 (6.3)

More than 
30

19 (2.3) 46 
(5.6)

150 
(18.2)

93 
(11.3)

112 
(13.6)

420 
(50.8)

Total 168 
(20.3)

152 
(18.4)

253 
(30.6)

124 
(15.0)

129 
(15.6)

826 
(100)

aResult expressed as number of participants (percent). Percent calcu-
lated out of 419 participants.
bResult expressed as number of medicines (percent). Percent calcu-
lated out of 826 medicines.

medicine administration was higher (30.6%; n=253) in 40-
49 years age group (Table 2). The distribution of medicines 
across two districts were significantly different (p < 0.001). 
On further post hoc analysis of chi-square test, statistically 
different distribution of antimicrobial (p < 0.001), hormones 
and related medicine (p < 0.001) and other medicines 
(p=0.01) in two districts were observed.

Oral solid dosage from of medicine administration 
problem and associated risk factors

A 13.6% of total participants reported altogether 8.4% 
(n=69) medicine administration problem (Table 4). Most of 
the participants (12.4%; n=52) had difficulty swallowing their 
medicine and rest of participants (1.2%; n=5) had not found 
their required dose of medicine commercially. Majority of 
participants with swallowing difficulty were female (73.1%; 
n=38); belonged to 18-29 years (44.2%; n=23) followed by 
60 years and above (21.2%; n=11) and were taking one 
medicine daily (38.5%; n=20). A three fourth (75.0%; n=39) 
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had ongoing swallowing difficulties and 78.8% (n=41) were 
experiencing swallowing difficulty for less than one year 
(Table 4). About half of the participants (50.0%; n=26) 
with swallowing difficulty believed big tablet size or tablet 
stuck in throat as the cause of swallowing difficulty (Fig. 
1). The prevalence of swallowing difficulty is significantly 
associated with age (p < 0.001) and gender (p < 0.001) but 
not with the number and duration of daily medicine intake 
(p > 0.05) (Table 5). In terms of medicine, 64 medicines 
were reported difficult to swallow with the common 
medicines being paracetamol and ibuprofen combination 
tablet (20.3%; n=13), metformin tablet (15.6%; n=10) and 
paracetamol tablet (12.5%; n=8).

Table 3. Therapeutic category and type of dosage form of 
administered medicines (n=826)

Variable n (%)

Therapeutic category

     Analgesic 154 (18.6)

     Antimicrobial 54 (6.5)

     Drug acting on nervous system 57 (6.9)

     Drug acting on cardiovascular system 166 (20.1)

     Drug acting on gastrointestinal tract 130 (15.7)

     Drug acting on respiratory system 24(2.9)

     Nutritional supplement 82(9.9)

     Hormones and related drug 118(14.3)

     Other 41(5.0)

Type of dosage form

     Immediate release uncoated tablet 300 (36.3)

     Film coated tablet 265 (32.1)

     Enteric coated tablet 114 (13.8)

     Modified release tablet 57 (6.9)

     Hard gelatin capsule 53 (6.4)

     Soft gelatin capsule 18(2.2)

     Other 19(2.3)

Table 4. Details of oral solid dosage form of medicine 
administration problem

Age (years)

18-29 30-39 40-49 50-59 > 60 Total

Presence of oral solid medicine administration problema

Yes 24 (5.7) 5 (1.2) 5 (1.2 ) 10 
(2.4)

13 
(3.1 )

57 
(13.6)

No 81 
(19.3)

78 
(18.6)

117 
(27.9)

50 
(11.9)

36 
(8.6)

362 
(86.4)

Presence of 
swallowing 
difficultya

23 (5.5) 5 (1.2) 5 (1.2) 8 (1.9) 11 
(2.6)

52 
(12.4)

Onset of swallowing difficultyb

Ongoing 
swallowing 
difficulty

18 
(34.6)

2 (3.8) 4 (7.7) 6 
(11.5)

9 
(17.3)

39 
(75.0)

Past swal-
lowing 
difficulty 

5 (9.6) 3 (5.8) 1 (1.9) 2 (3.8) 2 (3.8) 13 
(25.0)

Total 23 
(44.2)

5 (9.6) 5 (9.6) 8 
(15.4)

11 
(21.2)

52 
(100)

Duration of swallowing difficulty (year)b

< 1 19 
(36.5)

5 (9.6) 4 (7.7) 8 
(15.4)

5 (9.6) 41 
(78.8)

1-3 1 (1.9) - - - 2 (3.8) 3 (5.8)

3-5 1 (1.9) - - - 1 (1.9) 2 (3.8)

>5 2 (3.8) - 1 (1.9) - 3 (5.8) 6(11.5)

Genderb

Male 6 (11.5) - 1 (1.9) 4 (7.7) 3 (5.8) 14 
(26.9)

Female 17 
(32.7)

5 (9.6) 4 (7.7) 4 (7.7) 8 
(15.4)

38 
(73.1)

Number of oral solid medicine taken dailyb

One 16 
(30.8)

- 1 (1.9) 1 (1.9) 2 (3.8) 20 
(38.5)

Two 5 (9.6) 3 (5.8) 1 (1.9) 1 (1.9) - 10 
(19.2)

Three 1 (1.9) 2 (3.8) 1 (1.9) 5 (9.6) 3 (5.8) 12 
(23.1)

Four and 
above

1 (1.9) - 2 (3.8) 1 (1.9) 6 
(11.5)

10 
(19.2)

aResult expressed as number of participants (percent). Percent calcu-
lated out of 419 participants
bResult expressed as number of participants with swallowing difficulty 
(percent). Percent calculated out of 52 participants

Oral solid dosage form modification and associated risk 
factors

Among the participants with medicine administration 
problem, 56.1% (n=32) drank more water, 36.8% (n=21) 
modified medicine dosage form, 5.3% (n=3) asked for 
other formulation and 1.8% (n=1) did nothing as a 
technique to solve their problem. Most medicine dosage 
form modification was done by female participants (61.9%; 
n=13); participants taking three or more medicine (61.9%; 

Figure 1. Possible causes for difficulty swallowing oral solid 
dosage form of medicine reported by participants having 
difficulty swallowing oral solid dosage form of medicine (n=52). 
Multiple responses were possible.
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n=13) and from the age 50 years and above (61.9%; n=13) 
(Table 6). Significant association is observed between the 
medicine dosage form modification and age (p=0.01) and 
number of daily medicine intake (p=0.04). Meanwhile, 
there was no significant association between the medicine 
dosage form modification and gender, education level, 
district and duration of medicine intake (p > 0.05) (Table 7). 

Among total medicine administration, 2.9% medicines 
(n=24) were modified that include splitting tablets (70.8%; 
n=17), crushing tablets (16.7%; n=4), opening capsule 
(8.3%; n=2) and mixing with food and juices (4.2%; n=1). 
The modified dosage forms included immediate release 
uncoated tablets (41.7%; n=10), film coated tablets (20.8%; 
n=5), modified release tablets (20.8%; n=5), hard gelatin 
capsules (12.5%; n=3) and enteric coated tablet (4.2%; 
n=1) (Table 8). Most of these modifications were due to 
swallowing difficulty (79.2%; n=19) and rest were due to 
unavailability of required dose (20.8%; n=5). The three 
most commonly modified medicines were paracetamol 
and ibuprofen combination tablet (25.0%; n=6), metformin 
modified released tablet (20.8%; n=5) and frusemide and 
spironolactone combination tablet (12.5%; n=3) (Fig. 2). 

Table 5. Association of swallowing difficulty with different 
variables

Variable Swallowing difficulty Total p value

Yes No

Age (years)a

     18-29 23 (5.5) 82 (19.6) 105 (25.1) 0.000*

     30-39 5 (1.2) 78 (18.6) 83 (19.8)

     40-49 5 (1.2) 117 (27.9) 122 (29.1)

     50-59 8 (1.9) 52 (12.4) 60 (14.3)

     > 60 11 (2.6) 38 (9.1) 49 (11.7)

Gendera

     Female 38 (9.1) 172 (41.1) 210 (50.1) 0.000*

     Male 14 (3.3) 195 (46.5) 209 (49.9)

Districta

     Kavrepalan-
chowk

36 (8.6) 272 (64.9) 308 (73.5) 0.455

     Bhaktapur 16 (3.8) 95 (22.7) 111 (26.5)

Number of daily medicine intakea

     One 20 (4.8) 157 (37.5) 177 (42.2) 0.061

     Two 10 (2.4) 116 (27.7) 126 (30.1)

     Three 12 (2.9) 56 (13.4) 68 (16.2)

     Four and above 10 (2.4) 38 (9.1) 48 (11.5)

Duration of daily medicine intake (days)b

     < 7 23 (2.8) 244 (29.5) 267 (32.3) 0.650

     8-30 12 (1.5) 127 (15.4) 139 (16.8)

     > 30 29 (3.5) 391 (47.3) 420 (50.8)
aResult expressed as number of participants (percent). Percent calcu-
lated out of 419 participants.
bResult expressed as number of medicines (percent). Percent calcu-
lated out of 826 medicines.  
*Statistically significant

Table 6. Characteristic of participants modifying medicine 
(n=21)

Number of participants modifying medicine (%)

Age (years)

     18-29 6 (28.6)

     30-39 -

     40-49 2 (9.5)

     50-59 6  (28.6)

     > 60 7 (33.3)

Gender

     Male 8 (38.1)

     Female 13 (61.9)

Number of medicine daily

     One 4 (19.0)

     Two 4 (19.0)

     Three 8 (38.1)

     Four and above 5 (23.8)

Figure 2. Oral solid medicine undergoing dosage form 
modification (n=24) 

Among these modification, 25.0% (n=6) medicine dosage 
form modification were found to be inappropriate.

Practice and knowledge on oral solid dosage form 
modification

Overall, 6.9% of total participants (n=29) were advised to 
do medicine dosage form modification mainly by family 
and friends (62.1%; n=18) and about one fourth (26.3%; 
n=110) of participants advised other to make medicine 
modification (Table 9). Similarly, among those who modified 
their medicines, 66.7% (n=14) were advised to make 
medicine modification by family and friends (42.9 %; n=6) 
followed by doctors (35.7%; n=5) and pharmacists (21.4%; 
n=3) and 33.3 % (n=7) were doing medicine modification 
on their own. In addition, 28.6% of these participants (n=6) 
also had advised other to make medicine dosage form 
modification (Table 10).

More than half of the total participants (55.4%; n=232) 
believed that there may be harmful effects of medicine 
modification which most of them thought to be incorrect 
dose administration (56.0%; n=130) and undesirable side 
effect (43.5%; n=101). Among those who modified their 

Original Article
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Table 9. General knowledge and practices of medicine dosage 
form modification among participants (n=419) and their 
interaction with health professional.

n (%)

Participants being advised for medicine dosage form modificationa

     Yes 29 (6.9)

     No 390 (93.1)

Person who advised for medicine dosage form modificationb

     Family and friends 18 (62.1)

     Doctors 7 (24.1)

     Pharmacists 4 (13.8)

Participants advised other for medicine dosage form modificationa

     Yes 110 (26.3)

     No 309 (73.7)

Knowledge of possible effects of medicine dosage form modificationa

     Yes 232 (55.4)

     No 42 (10.0)

     I don’t know 145 (34.6)

Possible effects of medicine dosage form modificationc

     Increased effect 8 (3.4)

     Decreased effect 83 (35.8)

     Undesirable side effects 101 (43.5)

     Increased local toxicity 5 (2.2)

     Unpalatable taste 17 (7.3)

     Medicine instability 10 (4.3)

     Incorrect dose administration 130 (56.0)

     Others 4 (1.7)

Need of asking doctors/pharmacists before medicine dosage form 
modificationa

     Yes 311 (74.2)

     No 11 (2.6)

     I don’t know 97 (23.2)

Follow up of medicine administration problem by doctors/pharma-
cistsa

     Yes 158 (37.7)

     No 261 (62.3)

Participants ever consulted medicine administration problem with 
the doctors/pharmacists?d

     Yes 18 (31.6)

     No 39 (68.4)
aResult expressed as number of participants (percent). Percent calcu-
lated out of 419 participants
bResult expressed as number of participants being advised to modify 
medicine dosage form (percent). Percent calculated out of 29 partici-
pants
cResult expressed as number of participants with knowledge of effect 
of medicine dosage form modification (percent). Percent calculated 
out of 232 participants
dResult expressed as number of participants with medicine administra-
tion problem (percent). Percent calculated out of 57 participants

Table 7. Association of medicine dosage form modification 
among participants reporting medicine administration problem 
with different variables

Variable Medicine dosage form 
modification

Total p value

Done Not done

Age (years)a

     18 - 49 8 (14.0) 26 (45.6) 34 (59.6) 0.011*

     > 50 13 (22.8) 10 (17.5) 23 (40.4)

Gendera

     Female 13 (22.8) 28 (49.1) 41 (71.9) 0.198

     Male 8 (14.0) 8 (14.0) 16 (28.1)

Educationa

     Illiterate 10 (17.5) 12 (21.1) 22 (38.6) 0.549

     Upto secondary 6 (10.5) 12 (21.1) 18 (31.6)

     Graduate 5 (8.8) 12 (21.1) 17 (29.8)

Districta

     Kavrepalanchowk 13 (22.8) 27 (47.4) 40 (70.2) 0.297

     Bhaktapur 8 (14.0) 9 (15.8) 17 (29.8)

Number of daily medicine intakea

     Two or less 8 (14.0) 24 (42.1) 32 (56.1) 0.036*

     Three or more 13 (22.8) 12 (21.1) 25 (43.9)

Duration of daily medicine intake (days)b

     30 or less 12 (17.4) 24 (34.8) 36 (52.2) 0.792

     Above 30 12 (17.4) 21 (30.4) 33 (47.8)

Knowledge of possible effects of medicine dosage form modificationa

     Yes 5 (8.8) 20 (35.1) 25 (43.9) 0.020*

     No or don’t know 16 (28.1) 16 (28.1) 32 (56.1)
aResult expressed as number of participants with medicine administra-
tion problem (percent). Percent calculated out of 57 participants.
bResult expressed as number of medicines with administration prob-
lem (percent). Percent calculated out of 69 medicines.  
*Statistically significant

Table 8. Detail of medicine dosage form modification

Type of medicine dosage form modification

Crush 
tablets

Split tablets 
and swal-
low

Open 
capsules

Mix 
with 
food 
or 
juices

Total

Dosage form

Immediate 
release un-
coated tablet

1(4.2) 9(37.5) - - 10(41.7)

Film coated 
tablet

2(8.3) 3(12.5) - - 5(20.8)

Enteric coated 
tablet

1(4.2)* - - - 1(4.2)

Modified re-
lease tablet

- 5(20.8)* - - 5(20.8)

Hard gelatin 
capsule

- - 2(8.3) 1(4.2) 3(12.5)

Total 4(16.7) 17(70.8) 2(8.3) 1(4.2) 24(100)
*Inappropriate medicine dosage form modification
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medicines, 76.2% participants (n=16) were unaware of 
possible harmful effects of medicine modifications (Table 
10) that can be explained by the significant association 
between this knowledge and prevalence of medicine 
dosage form modification (p=0.02) (Table 7). Also the 
knowledge is significantly associated with the educational 
level of the participants (p < 0.001). Around 74.2% of total 
participants (n=311) thought that they should consult 
doctors or pharmacists before doing medicine dosage form 
modification (Table 9).

Doctors/Pharmacists awareness regarding patient’s oral 
solid dosage form of medicine administration problem

One third (31.6%; n=18) of the participants with problem 
taking the medicines had consulted about their problems 
with their doctors or pharmacists. Around 62.3% of 
total participants (n=261) were never asked about any 
difficulties taking medicines by doctors or pharmacists 
while prescribing or dispensing the medicines (Table 9).

DISCUSSION
For the therapeutic benefit, it is crucial to understand the 
practice of oral solid dosage form modifications including its 
determinants, types of involved medicine, communication 
between patient and health professional regarding this 
issue. This study had been of the profound importance 
in context of Nepal due to unavailability of any previous 
studies in this area.

Overall 12.4% of participants experienced difficulty 
swallowing their oral medicines. This result is comparable 
to the results of other studies. In Australia, 14.1% of 
consumers visiting community pharmacies; in Switzerland 
22.4% of polypharmacy patient going to community 
pharmacies; in Jordan, 10.4% of patients visiting outpatient 

Table 10. General knowledge and practices of medicine dosage 
form modification among participants doing medicine dosage 
form modification (n=21)

n (%)

Participants being advised for medicine dosage form modification

     Yes 14 (66.7)

     No 7 (33.3)

Person who advised for medicine dosage form modification

     Family and friends 6 (42.9)

     Doctors 5 (35.7)

     Pharmacists 3 (21.4)

Participants advised other for medicine dosage form modification

     Yes 6 (28.6)

     No 15 (71.4)

Knowledge of  possible effects of medicine dosage form modification

     Yes 5 (23.8)

     No 3 (14.3)

     I don’t know 13 (61.9)

pharmacies and in Germany, 37.4% reported to have trouble 
swallowing their medicines.3-6 In a systematic review, it 
was reported that approximately 14.0% of older patients 
residing in community experienced difficulty swallowing 
medicines.28 Swallowing difficulty was observed to be more 
in female; younger (18-29) and older participants (60 years 
and above) that was found to be consistent with previous 
studies.3,5 It was argued that the difference in anatomical 
and physiological processes with respect to size and 
function of mouth, pharynx, upper esophageal spincter, 
esophagus and women being more prone to mental illness 
(depression and anxiety disorder) which is related to 
swallowing difficulty is responsible for such observation. 
However in older people, swallowing difficulty is expected 
to be more frequent due to factors such as impaired control 
over ingestion of bolus, pharyngeal and laryngeal event 
initiation delay and cricopharyngeal muscle dysfunction.5

It was observed that the number of daily medicine intake 
and duration is not associated with the swallowing difficulty. 
This is similar to previous study conducted in Switzerland 
where for majority of participants experienced difficulties 
at single dose (83.7%) with single medication (59.8%).4 

In the present study, difficulty swallowing the medicines 
appeared to have due to large tablet size as the common 
medicines (paracetamol and ibuprofen in combination, 
metformin and paracetamol tablets) that were reported 
difficult to swallow had large dosage and it was reported in 
the literature that people with swallowing difficulty were 
more likely to have problem in swallowing tablets of size 
11 mm or more.29,30 This is further supported by our finding 
that, big tablet size or tablet stuck in throat were reported 
to be the most common causes of swallowing difficulty.

In concordance to previous studies, most of the participants 
deal with their medicine administration problem by 
drinking more water and by modifying their medicine 
commonly by splitting or crushing tablets.4,6 The present 
study reported the medicine dosage form modification 
to be done by 5.0% of overall participants and 36.8% 
of the participants with problems taking the medicine 
which is lower than previous studies. The prevalence 
of medicine modification was reported to be 10.6% of 
overall participants in Australia; about two third of studied 
population with swallowing difficulty in Jordan; 58.8% of 
the patients with swallowing difficulty in Germany.3,5,6 
Such discrepancies might have been observed due to 
the differences in the sociodemographic characteristic of 
participants and the inclusion of only two study regions. 
More regions of Nepal should be studied in order to obtain 
the representative data.

The higher prevalence of medicine modification in 
polypharmacy patient (taking three or more medicines) 
and above 50 years was found to be in accordance with the 
previous studies.3,4 The most prevalent form of medicine 
modification is splitting the tablet which is similar to 
previous studies.5,6 The reason may be because tablets form 
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of dosage form was frequently prescribed in this study and 
it is more convenient to break the tablets into two by hand 
or knife. It was observed that the one fourth of medicine 
modifications included modified release tablets that are 
not supposed to crushed or cut leading to inappropriate 
modification. This observation is in accordance with the 
previous studies where inappropriate modification ranged 
from 4.5% to 32% in hospital and aged care facility.19,21,24

Most of the participants (66.7%) modifying their medicine 
were advised to do so mainly by family and friends (42.9%) 
and one third were doing medicine modification on their 
own. Family and friends more often advised to medicine 
modification because most of the participants (68.4%) 
did not discuss their problems with doctors/pharmacists. 
The finding is supported by previous studies where 63.0% 
and 85.4% of participants with swallowing difficulty 
did not discuss their problems with their physician or 
pharmacist in the study conducted in Switzerland and 
Jordan respectively.4,6 Moreover, health professional were 
also failing to ask the participant about the presence of 
any difficulties taking the medicine which is found in some 
previous studies as well.4-6

There are some limitations in this study. First, the study was 
conducted in five conveniently selected pharmacies located 
in two districts of Nepal. So it may not be extrapolated to 
represent the data for whole nations. However, it does 
provide some indication of the prevalence and views of 
participants about the solid dosage form modification in 
the selected regions. Second, the study was focused toward 
the community pharmacies, so there is a possibility that 
those higher age group people who are not able to go the 
pharmacy to collect their medicines are being excluded in 
the study. So, this study may be reinforced by including the 
participant from hospitals and aged care facility. Lastly, this 

type of studies has not yet been conducted in Nepal and 
its neighboring region. So, there is requirement of more 
in-depth studies that include more participants of different 
facilities of different regions to have overall estimate. 
Furthermore, due to limited literature in the south Asian 
region, the comparison was limited to include developed 
counties only.

CONCLUSION
In the present study, swallowing difficulty and medicine 
dosage form modification were observed in the Nepalese 
population. Inappropriate medicine modifications were 
found that may compromise the therapeutic benefit to 
patient. So,there is a need of more detailed study covering 
the older cohort for deeper understanding of the scenario 
in the Nepalese population. In addition, there seemed lack 
of communication between the health care provider such 
as doctors or pharmacist regarding the issues of swallowing 
difficulty and medicine dosage form modification especially 
of the modified release type. This is a high time that the 
doctors should ask about the presence of swallowing 
difficulty and pharmacist to give enough information 
and counseling to patient about medicine dosage form 
modification especially for modified release type of dosage 
form.
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