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Ya Chud and Polypharmacy Situation of Muang District 

in Suphanburi Province
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Abstract
Ya Chud is a type of self-medication that is used to treat various 

ailments such as pain and common cold. It’s also considered a form 

of polypharmacy that is particularly affiliated with drug-related 

problems (DRPs). This cross-sectional study aimed to investigate the 

prevalence of Ya Chud use and polypharmacy situation, and assess 

the factors that were associated with this situation. In total, 353 

people participated in the study. All participants lived in the Muang 

district, Suphanburi province. Data collection was performed using 

an interview questionnaire. We calculated descriptive statistics for 

general demographic information and the prevalence of medication 

use. Moreover, we utilized logistic regression to evaluate the factors 

related to polypharmacy. The majority of the participants were 

female, and about half of them were more than 60 years old. The 

prevalence of Ya Chud usage was about 37%. The symptoms or 

diseases of Ya Chud use were pain and the common cold. The 

prevalence of polypharmacy (using more than 5 medications) among 

Ya Chud users was 58.46%, while the prevalence was 32.58% among 

all participants. Having cardiovascular disease was associated with 

polypharmacy in the age-adjusted model (OR = 3.05, 95% CI = 1.28-7.59). 

Ya Chud use contributed to an increase in polypharmacy. To prevent 

and reduce this problem, health care practitioners should set up 

more vigorous programs on pharmacy health literacy to increase 

people’s awareness, particularly in those who have cardiovascular 

diseases. A surveillance system for polypharmacy and Ya Chud use 

would also help address this continuing problem in the community.
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Introduction
One of problems of inappropriate drug use that 

still exists in Thailand particularly in the rural area is 
the use of a set of medicine or “Ya Chud.” (ยาชุุด) The 
definition of Ya Chud is a set of several non-prescribed 
medicines which can be purchased for self-medication 
over the counter and normally available in grocery 
stores in Thailand. The type of Ya Chud is varied 
depending on the purpose of use for example a set 
for pain (such as back pain, and knee pain), fever, and 
allergy. Basically, in one set or combination of Ya Chud 
contains at least 3 medications.(1-3) Although Ya Chud 
is illegal, this kind of medicine can normally be found 
at the groceries, drug peddlers, private clinics, and 
from doctors performing illegal injections in the villages, 
especially in the suburbs.(2) However, patients 
purchasing Ya Chud do not receive supervision from 
pharmacists or healthcare personnel providing correct 
drug information.(2-4) At the present time, people can 
even order Ya Chud via the Internet as well.(5)

In addition, Ya Chud is a form of polypharmacy 
that has been defined as inappropriate drug use of 
multiple medications at the same time from one or 
more than one source. Other definitions for 
polypharmacy that apply to Ya Chud use include: the 
use of medications more than clinical indication,(6-10) 
the use of two or more drugs for the same treatment,(7, 11) 
and the use of two or more drugs that are in the same 
chemical group.(7) The cut-off value for the minimum 
number of medications taken simultaneously used to 
define polypharmacy is variable and varies among 
experts. However, the number of medications that 
normally used to define polypharmacy is the use of 
3 to 5 medications per day.(6, 12) The excessive use of 
medications from polypharmacy has been proved to 
cause negative health outcomes(13) that may be arise 
from the adverse outcomes of drug therapy or drug 
related problems (DRPs) such as drug adverse events, 
drug-disease interactions and drug-drug interactions.(14-17) 
Factors inconsistently associated with polypharmacy 
in the previous studies include gender, age, socio-economic 
status, having a comorbidity or chronic illness, and 
place of living (ie. urban or rural).(3, 6)

Although there are restrictions and the threat of 

law enforcement against Ya Chud, it’s still not difficult 

to find Ya Chud in the community. The outstanding 

problems due to the use of Ya Chud arise due to: 1) some 

drugs are always added to a set of Ya Chud such as a 

steroid entity, 2) having DRPs involving polypharmacy 

from the use of Ya Chud itself, or Ya Chud together 

with other medications such as prescribed medicines. 

Based on the annual community-based survey 

conducted by Sirindhorn College of Public Health, 

Suphanburi, it was found that Ya Chud, or a non-prescribed 

poly-pharmaceutical pack, is commonly available at 

the local retail stores around Muang District where 

patients can freely buy it whenever they want to. This 

study, therefore, aimed to explore the situation of the 

excessive use of medications from Ya Chud and 

polypharmacy among participants in Muang District, 

Suphanburi Province. Moreover, we also assessed the 

factors that were associated with polypharmacy among 

participants. The information from the study will be 

used to establish pharmacy programs that expand 

health literacy to reduce polypharmacy, increase 

awareness about rational drug use (RDU), prevent the 

adverse drug events, and lower health care costs from 

the inappropriate use of medications of people in the 

community.

Objectives

1) To investigate the prevalence of Ya Chud use 

and polypharmacy situation 

2) To assess the factors that were associated 

with Ya Chud use and polypharmacy situation

Methods
Study design and study population

We conducted a cross-sectional study. Our study 

population were people who lived in Muang district, 

Suphanburi province, Thailand. We calculated the 

sample size using Hair et al. criteria for multivariate 

data analysis (with alpha = 0.05, the effect size = 0.2).(18) 

The optimal sample size should be at least 200 participants. 

Then, we conducted multistage random sampling to 

select participants into our study. We randomly enrolled 
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and proportionately selected participants from 3 

subdistricts of the Muang district of Suphanburi 

Province, including the Tubteelek, Tarahad and Ruayai 

subdistricts. The eligibility criteria for this study included 

age of over 20 years old and included on the list of 

subdistrict (thambol) health promoting hospital for 

each selected subdistrict. People with disabilities or 

had mental disorders and communication difficulties 

were excluded from this study. In total, 353 villagers 

were eligible and interviewed in the study. Data were 

collected from May through June 2016. The study 

protocol was approved by the Institutional Review 

Board (IRB) of Sirindhorn College of Public Health, 

Suphanburi. All study participants provided their 

informed written consent before participating in the 

study interview.

Data Collection

The participants were interviewed by well-trained 

pharmacy technician students. The study questionnaire 

included demographic, anthropometric, socio-economic 

information, as well as illness history and medication 

use information. Ya Chud was defined as a set of 

medications which normally consists of 3-9 tablets/

capsules in a pack using to treat specific symptoms 

such as pain, infection and diarrhea. The examples of 

the questions about medication use were: 1) “Have 

you ever used Ya Chud since last month?”, 2) “If yes, 
for what reason?”, 3) “How many medicines were in 

each set?”, 4) “How many medicines do you receive 

from the hospital since your last visit?”, and 5) “Have 
you ever used Ya Chud together with prescribed 
medicines since last month?”. Additionally, polypharmacy 

was defined as the concurrent use of either 3 or more 

or 5 or more medications. We assessed polypharmacy 
by counting all the items of medication use from Ya 
Chud and prescribed medications. Then, we categorized 

polypharmacy into 2 levels: 1) use of 3 or more 

medications, and 2) use of 5 or more medications. 
Statistical Analysis
We conducted descriptive statistics to gain of various 

lifestyle factors from participants including anthropometric 

measurements, socio-economic factors, and 
comorbidities. Moreover, we also explored descriptive 

statistics for use of prescribed medication and self-
medication from Ya Chud use. Then we applied logistic 
regression to evaluate the association of factors such 
as age, gender, socio-economic factors, and comorbidities 
with medication use. The categorical outcome was 
based on the combined number of medications, including 
prescribed medication and Ya Chud, that a participant 
reported taking. The outcome had 2 categories: 1) less 
than 5 medications, or 2) 5 or more medications. First, 
we investigated the bivariate associations for the 
relationship between each variable and the categorical 
medication use. We selected all the variables with 
statistically significant associations (p <0.05) with 
medication use. To construct the final age-adjusted 
model, we added all selected variables into the model.

Results 
There were 353 people in this cross-sectional 

study. Most participants in this study were female 

(77.90%), and about half of them were over 60 years 

old (49.57%). A majority of them were married (82.72%), 

had 1-3 births (62.32%), and had normal body mass 

index (BMI) (51.27%). In addition, a minority of participants 

had monthly income of more than 10,000 Thai baht 

(13.03%), bachelor’s degree (7.37%), and occupation 

in government sector (7.65%). Most of them were 

non-smokers (85.84%) and non-drinkers (85.84%). 
However, about 53.26% of these participants had 

cardiovascular diseases as shown in Table 1.

Table 1 Demographic characteristics among Ya Chud 
users and non-users (n = 353)

Characteristics n (%)

Age (years)
< 30 15 (4.25)
30-60 163 (46.18)
> 60 175 (49.57)

Gender
Male 78 (22.10)
Female 275 (77.90)

Marital status
Single 44 (12.46)
Married 292 (82.72)
Divorced 17 (4.82)
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Table 1	 Demographic characteristics among Ya Chud 
users and non-users (n = 353) (Continued)

Characteristics n (%)

Parity
Nulliparous 67 (18.98)
1-3 births 220 (62.32)
>3 births 66 (18.70)

Body Mass Index (BMI, kg/m2)
<18.5 20 (5.67)
18.5-24.9 181 (51.27)
25.0-29.9 105 (29.75)
>30 47 (13.31)

Income (Thai baht per month)
No income 138 (39.09)
Less than 5,000 107 (30.31)
5,000-10,000 62 (17.57)
More than 10,000 46 (13.03)

Education
High school 304 (86.12)
High vocational 23 (6.51)
Bachelor 26 (7.37)

Occupation
Government 27 (7.65)
Farmer 48 (13.60)
Own business 71 (20.11)
Company worker 74 (20.96)
Other or unemployed (no job) 133 (37.68)

Smoking
Non-smoker 303 (85.84)
Former smoker 25 (7.08)
Current smoker 25 (7.08)

Alcohol consumption
Non-drinker 303 (85.84)
3 times per month 15 (4.25)
Less than 3 times per month 35 (9.91)

Comorbidities
None 123 (34.84)
Cardiovascular diseases 188 (53.26)
Others 42 (11.90)
The prevalence of Ya Chud use was approximately 

37.00% (n = 130). Basically, most participants used Ya 

Chud for pain (38.46%) and common cold (35.38%). 

Other reasons for using Ya Chud included diarrhea, 

migraines, allergies, stress, and gastric ulcers. But about 

12.30% of participants did not specify their exact the 

reason for Ya Chud use. Thus, we classified the 

participants Ya Chud use in the “unidentified” category 

as shown in Table 2.

Table 2	 Symptoms and diseases for using Ya Chud 

reported by study participants (n = 130) 

Symptoms or diseases n (%)

Pain 50 (38.46)

Common cold 46 (35.38)

Diarrhea 3 (2.31)

Migraine 4 (3.08)

Allergy 5 (3.85)

Stress 3 (2.31)

Gastric ulcer 3 (2.31)

Unidentified* 16 (12.30%)

* “Unidentified” included “use on regular basis,” “use 
for health tonic,” and others

We looked at the polypharmacy situation among 
only Ya Chud users and among all types of medication 
users by using 2 cutoffs for defining polypharmacy, 
either more than 3 medications or more than 5 medications 
simultaneously. Using these two different cutoffs and 
study subgroups, we found distinctly different patterns. 
When using 3 medications or more as the cutoff (first 
cutoff), everyone in the subgroup of Ya Chud users 
would be defined as having the polypharmacy 
condition. However, when using 5 or more medications 
as the cutoff (second cutoff), nearly 60% of Ya Chud 
users had the polypharmacy condition as shown in 
Table 3. 

Table 3	Polypharmacy situation considering two different 
cutoff values among study participants 

Number of total medications 

used for each cutoff
n )%(

Ya Chud users subgroup (n = 130)

First cutoff 

< 3 medications -

≥ 3 medications 130 (100.00)

Second cutoff

< 5 medications 54 (41.54)

≥ 5 medications 76 (58.46)



Ya Chud and Polypharmacy Situation of Muang District in Suphanburi Province

60 Health Sci J Thai 2023 January - March 5(1): 56-63. 

Table 3	Polypharmacy situation considering two different 

cutoff values among study participants (Continued)

Number of total medications 

used for each cutoff
n )%(

All participants (n = 353)

First cutoff

< 3 medications 149 (42.21)

≥ 3 medications 204 (57.79)

Second cutoff

< 5 medications 238 (64.42)

≥ 5 medications 115 (32.58)

On the contrary, polypharmacy prevalence 

calculated for all study participants was not as high as 

the prevalence for the Ya Chud users subgroup using 

both cutoffs. For the first cutoff, about 58% of all study 

participants were in polypharmacy condition. However, 

for the second cutoff, only 33% of all study participants 

were in polypharmacy condition. Moreover, when 

considering the sources of polypharmacy among only 

Ya Chud users, the average number of medications used 

from only Ya Chud use was about 4 medicines. However, 

more than half of Ya chud users (n = 69, about 53.08 %) 

used both Ya Chud and prescribed medications from 

the hospital at the same time. In addition, among Ya Chud 

users who simultaneously used prescribed medications, 

the average number of medications used rose to 7.55 

(nearly 8) medications per person as shown in Table 4.

Table 4	 Source of polypharmacy and the average number of medications used among Ya Chud users (n = 130) 

Source of medication
Number of 

users

The average number of 

medication (mean ± sd)
Min Max

Ya Chud 130 4.1 ± 1.12 3 10

Ya Chud plus prescribed medication 69 7.55 ± 2.68 4 15

In the bivariate model between each variable and 

categorical variable for the total number of medications 

used (<5 medications; 5+ medications), a statistically 

significant association was only found for having 

cardiovascular diseases (OR = 3.47, 95% CI = 1.59-7.62). 

Finally, in the final age-adjusted model, the association 

of cardiovascular diseases and the total number of 

medication use was still statistically significant. 

However, the magnitude of the association was 

attenuated (OR = 3.05, 95% CI = 1.28-7.59). 

Discussion
The prevalence of Ya Chud use in this study was 

moderate (~37%). Ya Chud is a form of self-medication 
that can also reflect polypharmacy in this community. 

This because the number of medicines in each set of 

Ya Chud is consistent with the definition of polypharmacy 
(3 or more medications taken at one time). The reasons 
highlighted for Ya Chud use were pain and common 

cold. In addition, more than of half of the participants 

used both Ya Chud and prescribed medication at the 
same time. Among Ya Chud users, the average total 

number of medications used at one time was almost 

about 8 medications in each individual. The average 

number of drugs used per person in our study was 

rather high compared to other studies in developed 

countries.(14, 19, 20) The prevalence of polypharmacy in 

this study ranged from 33-58% depending on the 
cutoffs which were used to define polypharmacy. Our 

results were in the same range as average rates of 

self-medication among Thais from national surveys.(3) 

Our study was consistent with other studies that found 
an increasing trend in the prevalence of polypharmacy.
(21-23) This scenario may ultimately lead to higher risk 
of getting negative health outcomes from multiple 

drug use. An 11–year cohort study revealed using 5 or 
more medications contributed to an increased risk of 

adverse drug events.(24) Moreover, in past studies, each 
additional medicine taken led to an increase in the 
risk of falls, fractures, and hospitalization and a rise in 

healthcare costs.(25-27) A factor that was associated with 
polypharmacy in this study was having cardiovascular 

diseases in both unadjusted and age-adjusted models. 
This finding was parallel with other studies in which 
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cardiovascular disease was one of the significant factors 
that were associated with polypharmacy.(14, 28, 29)

The inappropriate use of medicines from 
polypharmacy is a cause of drug related problems 
(DRPs) and failure to comply with rational drug use 
(RDU). DRPs which are caused by polypharmacy vary 
depending on type of drug use, therapeutic index of 
each medicine, characteristics of patient. Elderly 
patients may be particularly sensitive because drug 
absorption and distribution is different in older patients 
than younger ones.(21, 30, 31) In addition, the more 
medications people use, the higher the risks are for 
drug- drug interactions, drug-disease interactions and 
adverse drug events.(21) In this study, the average 
number of medication used among participants did 
not reach excessive polypharmacy (EPP), which was 

defined as the use of nine/ten or more medicines at 

the same time.(23) However, the number of medications 

used was near this cutoff. We found that some of the 

participants in our study were already in this category. 

According to Thailand’s health system, people have 

many choices to get medications other than prescribed 

medications from hospitals they regularly visit for their 

health services. Ya Chud is a problem in which 

prohibited drugs are still accessible within the country 

(Thailand). Moreover, the use of Ya Chud while using 

other medications, including those prescribed at a 
hospital, is especially a problem among elderly people 

with multiple diseases. Elderly with polypharmacy 

situation may have increased risk of negative health 
outcomes. This situation can lead to a “prescribing 
cascade” in which additional medications are 

prescribed in order to treat the adverse effects from 

current medication use. Therefore, our study focused 
on polypharmacy originating from both self-medication 
due to Ya Chud use and medications prescribed from 

the hospital. In contrast, previous studies examining 

polypharmacy normally focused only on prescribed 
medications.(32, 33) Our inclusion of Ya Chud use was a 
strength of this study. However, our study limitations 
were: 1) We did not explore knowledge and attitude, 

or health literacy about the use of multiple drugs 

among our participants, and 2) We did not collect 

information about the type of medications from the 
hospital that participants received. Therefore, we lack 
of this information. 

Conclusion
In Thailand, inappropriate drug use contributes 

to polypharmacy. This issue is difficult and must be 
dealt with over a long period of time. Patients often 
lack knowledge and awareness about the harm of 
multiple drug use. There is easy access to Ya Chud 
and other medications even through online shopping 
and low prices. In addition, the Thai health system and 
law enforcement are not strong, fully effective, nor 
intense enough to manage and reduce drug use in the 
community. Therefore, people have many both legal 
or illegal sources to access the medicines as they need 
or want. Many people with a high number of prescribed 

medications have chronic diseases. Also, if the patients 

use both prescribed medicines and drugs from 

self-medication such as Ya Chud concurrently, they 

face higher risk of getting adverse effects from multiple 

drug use. Therefore, the problem of Ya Chud and 

polypharmacy is currently still an unsolved problem. 

In conclusion, as health professionals, we should 

construct some intensive and continuous programs to 

educate people about rational drug use (RDU), and 

the negative health outcomes or the adverse events 

from the use of many medications at the same time. 

Eventually, patients will have more awareness of drug 
utilization, resulting in reduced polypharmacy, adverse 

events, and negative health outcomes in the future. 

Acknowledgements
This research has grant support from Sirindhorn 

College of Public Health Suphanburi.

References
1.	 Chadbunchachai S. The behaviour of the people 

of NE Thailand towards medicines for self-treatment: 

Robert Gordon University; 1997.
2.	 Sringernyuang L, Hongvivatana T, Pradabmuk P, 

Drugs WHOAPoE. Implications of community health 

workers distributing drugs: a case study of Thailand. 

Geneva: World Health Organization; 1994.



Ya Chud and Polypharmacy Situation of Muang District in Suphanburi Province

62 Health Sci J Thai 2023 January - March 5(1): 56-63. 

3.	 Sunpuwan M, Punpuing S, Jaruruengpaisan W, 

Kinsman J, Wertheim H. What is in the drug packet?: 

access and use of non-prescribed poly-pharmaceutical 

packs (Yaa Chud) in the community in Thailand. 

BMC Public Health. 2019; 19(1): 971.

4.	 World Health Oganization. Guidelines for the 

regulatory assessment of medicinal products for 

use in self-medication. Geneva: World Health 

Organization; 2000.

5.	 Damkaew S. The use of Ya Chud among people in 

Tambon Khuanthani, Amphoe Kantang, Changwat 

Trang. Trang: Sirindhorn College of Public Health, 

Trang; 2018.

6.	 Bjerrum L, Sogaard J, Hallas J, Kragstrup J. 

Polypharmacy: correlations with sex, age and drug 

regimen. A prescription database study. Eur J Clin 

Pharmacol. 1998; 54(3): 197-202.

7.	 Brager R, Sloand E. The spectrum of polypharmacy. 

Nurse Pract. 2005; 30(6): 44-50.

8.	 Fulton MM, Allen ER. Polypharmacy in the elderly: 

a literature review. J Am Acad Nurse Pract. 2005; 

17(4): 123-32.

9.	 Jyrkka J, Enlund H, Korhonen MJ, Sulkava R, 

Hartikainen S. Polypharmacy status as an indicator 

of mortality in an elderly population. Drugs Aging. 

2009; 26(12): 1039-1048.

10.	Mason NA, Bakus JL. Strategies for reducing 

polypharmacy and other medication-related 

problems in chronic kidney disease. Semin Dial. 

2010; 23(1): 55-61.

11.	Faries D, Ascher-Svanum H, Zhu B, Correll C, Kane 

J. Antipsychotic monotherapy and polypharmacy 

in the naturalistic treatment of schizophrenia with 

atypical antipsychotics. BMC Psychiatry. 2005; 5: 26.

12.	Hanlon JT, Schmader KE, Ruby CM, Weinberger M. 

Suboptimal prescribing in older inpatients and 

outpatients. J Am Geriatr Soc. 2001; 49(2): 200-209.

13.	Maher RL, Hanlon J, Hajjar ER. Clinical consequences 

of polypharmacy in elderly. Expert Opin Drug Saf. 

2014; 13(1): 57-65.
14.	Brekke M, Hunskaar S, Straand J. Self-reported drug 

utilization, health, and lifestyle factors among 70-74 

year old community dwelling individuals in Western 
Norway. The Hordaland Health Study (HUSK). BMC 
Public Health. 2006; 6: 121.

15.	Fialova D, Topinkova E, Gambassi G, Finne-Soveri 
H, Jonsson PV, Carpenter I, et al. Potentially 
inappropriate medication use among elderly 
home care patients in Europe. JAMA. 2005; 293(11): 
1348-1358.

16.	Flaherty JH, Perry HM, 3rd, Lynchard GS, Morley JE. 
Polypharmacy and hospitalization among older 
home care patients. J Gerontol A Biol Sci Med Sci. 
2000; 55(10): M554-9.

17.	Haider SI, Johnell K, Thorslund M, Fastbom J. Trends 
in polypharmacy and potential drug-drug interactions 
across educational groups in elderly patients in 
Sweden for the period 1992 - 2002. Int J Clin 
Pharmacol Ther. 2007; 45(12): 643-53.

18.	Hair JF, Black, W.C., Babin, B.J., Anderson, R.E. 
Multivariate Data Analysis. 7 ed: Harlow: Pearson 
Education Limited; 2014.

19.	Haider SI, Johnell K, Thorslund M, Fastbom J. 
Analysis of the association between polypharmacy 
and socioeconomic position among elderly 
aged > or =77 years in Sweden. Clin Ther. 2008; 
30(2): 419-427.

20.	Jyrkka J, Enlund H, Korhonen MJ, Sulkava R, 
Hartikainen S. Patterns of drug use and factors 
associated with polypharmacy and excessive 
polypharmacy in elderly persons: results of the 
Kuopio 75+ study: a cross-sectional analysis. Drugs 
Aging. 2009; 26(6): 493-503.

21.	Hayes BD, Klein-Schwartz W, Barrueto F, Jr. 
Polypharmacy and the geriatric patient. Clin Geriatr 
Med. 2007; 23(2): 371-390, vii.

22.	Jyrkka J, Vartiainen L, Hartikainen S, Sulkava R, 
Enlund H. Increasing use of medicines in elderly 
persons: a five-year follow-up of the Kuopio 
75+Study. Eur J Clin Pharmacol. 2006; 62(2): 151-158.

23.	Walckiers D, Van der Heyden J, Tafforeau J. Factors 
associated with excessive polypharmacy in older 
people. Archives of public health = Archives belges 
de sante publique. 2015; 73:50.

24.	Bourgeois FT, Shannon MW, Valim C, Mandl KD. 
Adverse drug events in the outpatient setting: an 



Ya Chud and Polypharmacy Situation of Muang District in Suphanburi Province

63Health Sci J Thai 2023 January - March 5(1): 56-63. 

11-year national analysis. Pharmacoepidemiol Drug 
Saf. 2010; 19(9): 901-910.

25.	Damian J, Pastor-Barriuso R, Valderrama-Gama E, 
de Pedro-Cuesta J. Factors associated with falls 
among older adults living in institutions. BMC 
Geriatr. 2013; 13: 6.

26.	Fried TR, O’Leary J, Towle V, Goldstein MK, 
Trentalange M, Martin DK. Health outcomes 
associated with polypharmacy in community-dwelling 
older adults: a systematic review. J Am Geriatr Soc. 
2014; 62(12): 2261-2272.

27.	Hovstadius B, Petersson G. The impact of increasing 
polypharmacy on prescribed drug expenditure-a 
register-based study in Sweden 2005-2009. Health 
Policy. 2013; 109(2): 166-174.

28.	Jokanovic N, Tan EC, Dooley MJ, Kirkpatrick CM, Bell 

JS. Prevalence and factors associated with 

polypharmacy in long-term care facilities: a 

systematic review. J Am Med Dir Assoc. 2015; 16(6): 

535 e1-12.

29.	Lim LM, McStea M, Chung WW, Nor Azmi N, Abdul 

Aziz SA, Alwi S, et al. Prevalence, risk factors and 

health outcomes associated with polypharmacy 

among urban community-dwelling older adults in 

multi-ethnic Malaysia. PLoS One. 2017; 12(3): 

e0173466.

30.	Hammerlein A, Derendorf H, Lowenthal DT. 

Pharmacokinetic and pharmacodynamic changes 
in the elderly. Clinical implications. Clin Pharmacokinet. 

1998;35(1):49-64.

31.	Turnheim K. Drug dosage in the elderly. Is it rational? 
Drugs Aging. 1998;13(5):357-379.

32.	Rakleng S, Woradet S, Chaimay B. Prevalence of 

Using Polypharmacy in Diabetic Treatment among 

Diabetic Patients Type II in Phatthalung Province. 
Journal of Health Science. 2017; 26(6): 1073-1081.

33.	Rakleng S. Polypharmacy and blood pressure 

control among hypertensive patients in Phatthalung 

Province. The Southern College Network Journal 
of Nursing and Public Health. 2017; 4.


