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Abstract

Background: Older population often have multiple and complex needs that are consequently challenged by the
presence of polypharmacy, adverse drug reactions and drug-drug interaction. We aimed to determine home
medication management practices (MMP) and its associated factors among chronically ill older population of
selected districts of Nepal.

Methods: A community based cross-sectional survey was conducted among 386 chronically ill older individuals
from selected areas of Nepal between April to September 2016. Appropriateness of MMP was assessed through
scores of questions using interview method. Multivariate logistic regression analysis using potential variables from
bivariate analysis were used to determine factors affecting MMP.

Results: The overall home MMP was mostly inappropriate (80.1%). Most participants had multiple prescribers for
single disease (202, 52.3%) and inappropriate medication storage (188, 48.7%). Though the majority of them had
drug administration schedule (378, 97.9%), expired medicines were also used (2, 0.5%). Regression analysis showed
less than one year duration of disease (odds ratio [OR] =3.901, 95% confidence interval [Cl] = 1.528 to 9.959, P=0.
004), 1-2 years duration of disease (OR=2415, 95% Cl=1.210 to 4821, P=0.012) and smokers (OR = 2.025, 95% Cl
=1.036 to 3.956, P=0.039) as the major factors affecting appropriate home MMP.

Conclusions: The home MMP was associated with duration of disease and smoking status among chronically ill
older patients living in selected districts of Nepal. Proper counselling and monitoring of such patients might be
necessary to improve the practice.
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Background
The demographic shift in the age distribution to an increas-

reactions, and the use of potentially inappropriate medica-
tions have been commonly reported in the literature [2].

ingly older population has significant social, health and eco-
nomic impacts. Health-related issues are challenging
among elderly people in terms of prevalence of multiple
diseases [1], related medication problems [2] and additional
complexity of their changing physiology [3]. Among several
medication-related problems, polypharmacy, adverse drug
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Poor home medication management practice (MMP) also
accounts for such problems [4, 5], which is often underesti-
mated in the aged population.

Poor home management of medicines includes poor
drug storage practices, lack of medication administration
schedule, use of drugs from multiple prescribers, use of
discontinued medicines, expired medications or medi-
cines that are no longer needed and the use of
over-the-counter medications which are not suitable for
their condition [6]. Studies have identified a number of
factors associated with these practices including gender,
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age, confusion between trade and generic names [6],
education level [7] and the number of medicines [8].
Particularly with older patients; it has been known that
they tend to experience multiple practical problems
using their medicines such as difficulty reading and un-
derstanding the instruction, handling the packaging,
preparation before use, and taking the medicine; all of
which have the potential to cause negative impacts on
their health [9, 10]. On the other hand, the ageing popu-
lation is more prone to chronic diseases and is more
likely to be prescribed multiple medications [11-13].
Additionally, inappropriate MMP has been linked with a
decline in the cognitive functioning of older patients
[14]. But several other factors such as wrong storage
condition of prescribed medications, omission of medi-
cation dose, wrong time and frequency of administra-
tion, wrong route of administration, lack of medication
administration schedule, use of discontinued or expired
medication are often seen as poor home MMP in the
older population [6]. It is therefore crucial to understand
about the MMP in older population in order to ensure
that drugs maintain their potency through appropriate
storage along with drug safety by avoiding a mix-up of
drugs and minimizing the possibility of overdosing and
wastage of resources [15].

Studies on medication management at homes in
Australia revealed that most older individuals keep their
medicines in the kitchen, around 4% store them in a
bathroom and 8.3% store them in multiple locations [6,
16]. Also, 14% of elderly Australians fail to keep their
prescription medications in the original container and
9% of them mix more than one prescription medications
in the same container [16]. Another study in the similar
setting reported that home MMP of chronically ill pa-
tients discharged from acute hospital care was also
sub-optimal [17]. Similarly, more than half of the pa-
tients (52%) discharged from the hospital in the United
States were found to have one or more medication dis-
crepancies at home [18]. In another study in the United
States it was found that patients with inadequate literacy
skills had higher odds (10 to 18 times) of being unable
to identify all of their medications as compared to ad-
equately literate skilled patients [19]. A cross-sectional
study as a part of a randomized controlled trial con-
ducted in Australia states that community pharmacists
and general practitioners have identified number of
medication related risk factors such as poor adherence,
expired medications, number of prescribers and dis-
pensers, hoarding, multiple storage, no administration
schedule, presence of discontinued medication repeats,
and confusion between generic and brand names during
their home visit [4]. Although the literature on the status
of MMP in developing countries is often rare, a study
from Uganda reported inappropriate home MMP among
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70% of the participants [5]. One of such developing
countries is Nepal, which is having an upsurge of older
population aged 60years and above (6.5% in 2001 to
8.1% in 2011) [20]. But there is a paucity of data on
MMP among older population from this country. There-
fore, we aimed to determine the current status of MMP
and its associated factor(s) among chronically ill older
population of selected districts of Nepal.

Method

Study population and design

A cross-sectional survey was conducted in selected dis-
tricts of Nepal from April 2016 to September 2016
among chronically ill older population aged =60 years
who were under medication for chronic illness for at
least 6 months, but were able to communicate and take
or manage their medication themselves. Those who de-
nied to participate or had impaired communication or
were unable to manage or take their medication without
assistance, such as those with cognitive impairment, de-
mentia, and psychiatric illness were excluded. A multi-
stage non-random sampling technique was used to
collect data. Firstly, a place called Devghat of Tanahun
district (Western Region) was purposefully selected be-
cause it is a pilgrimage area and high-resident site of
older people. Similarly, two districts in its periphery,
namely Chitwan (Central Region) and Nawalparasi
(Western Region), were selected. The places inside these
districts were also selected due to them being close to
Devghat, namely Bharatpur and Ratnanagar of Chitwan
district, and Gaidakot and Kawasoti of Nawalparasi dis-
trict. A total sample size of 386 was conveniently taken
each from Devghat (n = 106), Bharatpur (n = 142), Ratna-
nagar (n = 31), Gaidakot (n = 67) and Kawasoti (n = 40).

Data collection and measurement tool

The questionnaire on MMP was developed based on pre-
vious literatures [4, 5] and any issues of clarity, specificity
of variables to be measured and relevance of the contents
of the questionnaire in our context were taken into con-
sideration (see Additional file 1). Data was collected using
house-to-house survey by Bachelor of pharmacy final year
students who were trained on the objectives of this study,
medication management assessment techniques, and ap-
proach and interviewing techniques for older population.
A face-to-face interview was used to collect data. The data
collection sheet consisted of questions on demography
(age, sex, education, and marital status); illness (types of
diseases, duration of diseases); lifestyle (alcohol intake,
smoking, tobacco chewing, walk or yoga) and home
MMP. The MMP was assessed using seven questions that
covered drug administration schedule, drug hoarding
practice, use of expired medications, multiple prescribers,
route of drug administration, storage condition and
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medicine duplication. Each correct answer was scored
‘one’. A total score of seven was considered appropriate
MMP whereas any score below seven was considered in-
appropriate practice. Drug hoarding, multiple prescribers,
medicine storage and medicine duplication are elaborated
below.

Drug hoarding
We considered drug hoarding if the participant had their
prescription drugs even if they were discontinued.

Multiple prescribers

More than one prescribers for the same disease condi-
tion only. Face-to-face interview was used to minimize
the error on multiple prescribers in cases where patients
with multiple diseases had multiple prescribers.

Medicine storage

Storage was assessed considering the place of storage, is-
sues with the container of medicines and accessibility
from children (if present). Storing in a cool and dry place
or refrigerator according to the requirement was appropri-
ate. On contrary storing in bathrooms or kitchens or other
humid places or in direct sunlight was inappropriate. Add-
itionally, a single place of storage for all medicines unless
otherwise instructed or justifiable was appropriate. How-
ever, storing semi-solid dosage forms like creams and oint-
ments in a separate container from other medicines was
an appropriate practice. Storage of medicines required to
be in a refrigerator would be inappropriate if stored at
room temperature or not stored in an appropriate con-
tainer inside it and not kept separately from foods and
other consumable items. Medicines easily accessible to
children at places such as tables or low shelf or unlocked
places were inappropriate.

Medication duplication

Presence of same drug or drugs of the same therapeutic
category in two or more medicine brands was defined as
medication duplication. It was considered to be present
if participants had in hold duplicate medications regard-
less of whether they were taking them concurrently.

Statistical analyses

Descriptive statistics were performed for all variables and
the association of MMP with other study variables was
assessed using the Chi-square test and Mann-Whitney U
test where appropriate. Among all the variables, age was the
only numeric variable and it did not pass the test of normal-
ity (Shapiro-Wilk test p <0.05). Hence, Mann-Whitney U
test was used to determine the median difference of age
across the two categories of MMP (appropriate and in-
appropriate). Multivariate logistic regression analysis was
performed to determine the factors predicting MMP. A
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p-value of <0.05 was considered statistically significant.
Data were analyzed using IBM-SPSS 20.0 (IBM Corpor-
ation, Armonk, NY).

Ethics

Ethical approval of this study was obtained from the
Chitwan Medical College- Institutional Review Committee
(CMC-IRC) and verbal informed consent were obtained
from each participant. Verbal consent was used due to
higher rate of illiteracy among older population of Nepal.
Also the study protocol presented no risk or harm to the
participants and the method of consenting was approved
by the IRC. For those participants who were under the care
of family members or care-staff, the consent was first
sought from the available next-of-kin or care-staff.

Results

Demographic characteristics

The demographic characteristics of the study population
have been depicted in Table 1. Age of the participants
ranged from 60 to 96 years, with the median age [inter-
quartile range (IQR)] of 69 (11) years. Males were pre-
dominant (58.5%) in this study. Most of the participants
never received formal education during their lifetime
(227, 58.8%) and below a quarter (90, 23.3%) of the par-
ticipants just received primary education. The majority
of the participants were married (255, 66.1%) while 103
(26.7%) were widows/widowers.

lliness characteristics

Of the 386 participants, the majority were suffering from
hypertension (126, 32.6%), followed by diabetes (68,
17.6%) and asthma (45, 11.7%). Fifty-eight (15%) partici-
pants had other diseases like gastritis, urinary tract prob-
lem, and heart problem. Likewise, 75 (19.4%) participants
were suffering from more than one chronic disease. Most
of the participants (218, 56.5%) were suffering from
chronic diseases for more than three years (Table 1).

Lifestyle characteristics

The number of participants taking alcohol, cigarette and
chewing-tobacco were 66 (17.1%), 95 (24.6%) and 53
(13.7%), respectively. Almost half of the participants did
morning or evening walks or did some form of physical
exercises (Table 1).

Home medication management practice

Significant number of participants (378, 97.9%) had drug
administration schedule. Two participants (0.2%) used ex-
pired medicines. More than half of the participants were
also reported to visit more than one prescriber for their
disease condition whereas 166 (43%) hoarded drugs for fu-
ture use. One hundred ninety-eight participants (51.3%)
were found to store their medication appropriately.



Shrestha et al. BMC Geriatrics (2019) 19:55

Table 1 Baseline characteristics of the study participants (n =
386)

Characteristics Categories n (%)
Demography “Age (years) 60-96 69(11)
Gender Male 226(58.5)
Female 160(41.5)
Level of education Never went to 227(58.8)
school
Primary 90(23.3)
Secondary 38(9.8)
Higher secondary 24(6.2)
Graduation and 7(1.8)
above
Marital Status Unmarried 4(1.0)
Married 255(66.1)
Divorced 3(0.8)
Widowed 103(26.7)
Separated 21(54)
llIness Types of disease Hypertension 126(32.6)
Diabetes 68(17.6)
Asthma 45(11.7)
Rheumatoid 14(3.6)
Arthritis
Multiple diseases 75(19.4)
Others 58(15.0)
Duration of diseases More than 6 29(7.5)
months
More than 1years  64(16.6)
More than 2 years 75(19.4)
More than 3 years 218(56.5)
Lifestyle Alcohol consumption Yes 66(17.1)
No 320(82.9)
Smoking Yes 95(24.6)
No 291(75.4)
Chewing tobacco Yes 53(13.7)
No 333(86.3)
Go for morning/ Yes 189(49.0)
evening walk or do yoga No 197(51.0)

“Median(IQR) instead of n(%)

Among those with poor storage conditions, most of them
had no specific location for medicines (88, 22.8%) and
kept them in inappropriate locations (60, 15.5%) (Table 2).
On the basis of seven questions as assessed in Table 2,
four-fifths of the participants (309, 80.1%) had inappropri-
ate home MMP (Fig. 1).

Table 3 demonstrates that there was a statistically sig-
nificant association of home MMP with the duration of
disease at p =0.002. It can be observed that the highest
number of participants who had inappropriate MMP
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(183, 59.2%) and who had appropriate practice (35,
45.5%) were those under medication for more than three
years. Also, those who had inappropriate practice were
slightly older than those who had appropriate practice
(69 years vs 67 years). Inappropriate MMP was high for
those participants who never went to school (186/386)
though those with graduation level of education also
failed to have appropriate MMP (7/386). Similarly, a
higher percentage of individuals with inappropriate
MMP were seen in those who had alcohol intake habit
[55(83.3%)] and were smokers [82(86.3%)] compared to
those without alcohol intake habit [11(16.7%)] and who
were non-smokers [13(13.7%)].

Table 4 shows regression model for predicting appro-
priate home MMP developed from multivariable logistic
regression analysis of explanatory variables (p<0.25
from Table 3), namely age, disease type, duration of dis-
ease and smoking status. The model shows that the dur-
ation of disease and smoking status are statistically
significant predictors of appropriate home MMP. Those
with lesser duration of the disease had higher odds of
appropriate MMP but the odds were statistically signifi-
cant only with participants with disease duration of less
than one year and 1-2years when compared with the
duration of more than three years. Individuals aged =60
years with less than one year duration of disease (p =
0.004) and 1-2years duration of disease (p =0.012) had
3.901 (95% CI 1.528 to 9.959) and 2.415 (95% CI 1.210
to 4.821) times higher odds of appropriate MMP, re-
spectively than those with more than three years dur-
ation of disease. Similarly, smokers had 2.025 times
lesser odds (95% CI 1.036 to 3.956) of appropriate home
MMP than non-smokers at p = 0.039.

Discussion

Appropriate MMP is essential to ensure medication
safety, and to minimize the possibility of overdosing and
wastage of resources [15, 21]. However, the majority of
the participants (80%) in our study had inappropriate
home MMP. Our finding may be the indication of inad-
equate information provided by the healthcare profes-
sionals to such individuals in our setting, probably due
to their limited knowledge [22, 23]. MMP is not always
optimal or appropriate in both developing and devel-
oped countries. In Uganda, 70% of the study participants
had inappropriate MMP at home [5]. Similarly, the
MMP among Australian [4, 6, 17] and American [18]
population has also been noted unsatisfactory. Chronic-
ally ill individuals face numerous difficulties on a
day-to-day basis for the management of their own medi-
cations and it is challenging to develop, maintain, and
adjust their medication routines [24]. Moreover, a study
in a different setting has found low health literacy levels
among patients with chronic diseases [25], and
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Table 2 Individual aspect of medication management practices
of the participants (n = 386)

Characteristics Categories n(%)
Have drug administration schedule Yes 378(97.9)
No 821
Hoard/stock drug Yes 166(43.0)
No 220(57.0)
Use expired medicines Yes 2(0.5)
No 384(99.5)
Have multiple prescribers for Yes 202(52.3)
disease condition No 184(47.7)
Follow correct route/way of drug Yes 380(98.4)
administration No 6(16)
Have actual medication Yes 13(34)
duplication No 373(96.6)
Storage condition Good condition 198(51.3)
No specific location 88(22.8)
for medicines
Multiple medicines 27(7.0)
storage area
Medicines in wrong 13(34)
container
Keep medicines in 60(15.5)

inappropriate location
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inappropriate medication management has been linked
with low literacy level since such individuals are unable
to read and understand the medication instruction [26].
Nearly three-fifths of participants had never gone to
school, therefore, it might also be responsible for com-
paratively higher inappropriate practice as seen in our
study. In addition to this, inadequate pharmaceutical ser-
vice delivery by hospital pharmacy [27, 28] and delivery
of service by unauthorized personnel in the community
pharmacy of Nepal [29] might also have contributed to
the findings of our study.

In bivariate analysis of our study, the MMP (appropri-
ate or inappropriate) was found to be associated only
with duration of disease (p = 0.002), which indicated that
chances of inappropriate MMP increases with increase
in the duration of disease. However, multivariate analysis
showed a significant association between MMP with
both the duration of disease and smoking status. This
analysis showed that individuals aged >60years with a
lesser duration of the disease had higher odds of appro-
priate MMP but the odds were statistically significant
only in participants with disease duration of less than
one year and 1-2years when compared with the
duration of more than three years. Alternatively, longer
duration of the disease can be considered as a predictor
of inappropriate MMP at home. This highlights the im-
portance of assessment of knowledge of older patients
on medication management on follow-up visits and
continuing education in order to improve their practice
and therapeutic outcomes. A study in Uganda depicts
that on multivariate analysis longer disease duration is
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Fig. 1 The overall home medication management practice (N = 386)
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Table 3 Association of baseline characteristics with medication management outcome practice (n = 386)
Independent variables Medication management practice P-
Inappropriate Appropriate value
“Age (years) 69(12) 67(10) 0.176
Gender Male 179(79.2) 47(20.8) 0.714
Female 130(81.2) 30(18.8)
Level of education Never went to school 186(81.9) 41(18.1) 0.256
Primary 73(81.1) 17(18.9)
Secondary 26(68.4) 12(31.6)
Higher secondary 17(70.8) 7(29.2)
Graduation and above 7(100) 0
Marital status Married 200(78.4) 55(21.6) 0.329
Single 109(83.2) 22(16.8)
Types of disease Asthma 40(88.9) 5(11.1) 0.225
Diabetes 56(82.4) 12(17.6)
Hypertension 93(73.8) 33(26.2)
Rheumatic arthritis 10(71.4) 4(28.6)
Other disease 49(84.5) 9(15.5)
Multiple diseases 61(81.3) 14(18.7)
Duration of disease < 1years 18(62.1) 11(37.9) 0.002*
1-2 years 46(71.9) 18(28.1)
2-3 years 62(82.7) 13(17.3)
> 3 years 183(83.9) 35(16.1)
Alcohol consumption Yes 55(83.3) 11(16.7) 0573
No 254(794) 66(20.6)
Smoking Yes 82(86.3) 13(13.7) 0.107
No 227(78.0) 64(22.0)
Chewing tobacco Yes 42(79.2) 11(20.8) 1.000
No 267(80.2) 66(19.8)
Go for morning/evening walk or do yoga Yes 149(78.8) 40(21.2) 0.647
No 160(81.2) 37(18.8)

The values in the column ‘Appropriate’ and ‘Inappropriate’ of the outcome variable inside the small bracket are the percentage within independent variables and
those outside the bracket are the count per total unless otherwise marked in variable. °Median(IQR)& Mann-Whitney U test, “Significant at P < 0.05 and where not

marked chi-square test was performed

significantly associated with inappropriate home MMP.
The likelihood of inappropriate MMP was double among
those with more than five years disease duration than
those with five or less years [5]. Though this study was
not specifically on older patients and undertook patients

with treatment for chronic disease for at least two
months; it suggested that patients with prolonged dis-
eases may be associated with drug accumulation, visiting
multiple prescribers, and perceiving their disease as very
severe, thus leading to poor MMP.

Table 4 Regression model for prediction of appropriate home medication management practice (n = 386)

Variables Reference category B (SE) OR(95% Cl) P-value
Duration of disease (P = 0.006%) < 1years > 3years 1.361 (0478) 3.901 (1.528 to 9.959) 0.004*
1-2 years 0.882 (0.353) 2415 (1.210 to 4.821) 0.012*
2-3 years 0.025 (0.373) 1.025 (0493 to 2.131) 0.946
Smoking status Smokers Non-smokers —0.705 (0.342) 2,025 (1.036 to 3.956) 0.039*
Constant —1474(0.310) <0.001

Model x*=0.005, —2Log likelihood = 362.277, Cox & Snell R>=0.059, Nagelkerke R> = 0.093, p = 0.708 (Hosmer and Lemeshow test)
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Similarly, in our study smokers had two times lesser
odds of appropriate home MMP than non-smokers. A
possible explanation for this finding is that smoking is
found to be a significant risk factor for cognitive decline
and dementia among older adults [30-32]. Therefore,
non-smokers might have a good cognition leading to
better home MMP in our study. However, the effect of
smoking on MMP in people aged above 60 years needs
further elaboration. A study from Uganda states that
perceived severity of disease, duration of disease of more
than five years, and lack of treatment-response assess-
ment by health workers as predictors of inappropriate
medication practice [5]. Another study from Australia
showed greater number of medication at home as pre-
dictor of therapeutic duplication, hoarding and greater
severity of illness [6].

It has been known that patients with threshold or
sub-threshold health literacy have lower ability to perform
simple tasks and actualize the importance of tests or med-
icines [26]. Therefore, it necessitates the improvement of
the level of health literacy of chronically ill older popula-
tion which could be possible through interventions [33,
34] in order to improve MMP at home. The current status
among those with poor literacy levels might also be im-
proved through pictorial and audio-visual demonstrations.
Moreover, older age has been known to be associated with
decrease in memory power [35-37]. Furthermore, cogni-
tive impairment has been observed in a number of dis-
eases [38—42]. These indications emphasize the necessity
of continuous education and counselling on aspects of
medication management for chronically ill older individ-
uals, though cognitively impaired patients might need
dedicated attention.

Our study was a population-based study and we evalu-
ated the medications of our participants at their homes,
which signifies its strength. We were able to physically
evaluate their medications as they would bring them out
on every occasion, though we had to rely on verbal in-
formation from the participants about medication stor-
age. However, the direct evaluation enabled us to obtain
valid information about their medicines irrespective of
their storage place. This highly reduced the recall bias or
possibility of misinformation.

The sites of our study were selected on the basis of our
convenience due to constraints of finance and manpower.
Hence, probability sampling techniques such as stratified
or cluster methods can be considered. Study population
from rural areas and health services-deprived areas could
make this study more inclusive. Additionally, this study
could have incorporated more medication-related compo-
nents such as dose and use of any alternative medicines.
Furthermore, we collected information on all medicines
that were available, but in the analysis, we excluded OTC
and prn medicines. But we recommend considering the
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issue of self-medication practice of prescription medicine,
particularly of antibiotics, in future studies in similar set-
tings, as more recent finding suggests that antibiotics are
dispensed without prescription by non-pharmacists from
randomly selected community pharmacies in two districts
of Nepal [43]. Moreover, whilst storing medicines in a cool
and dry place (unless otherwise stated for different storage
condition), out of the reach of children or avoiding poten-
tially humid places such as bathrooms or kitchens, is an
appropriate MMP, realistically achieving these practice in
these group of patients in similar settings is seemingly dif-
ficult. However, an effort has to be directed towards im-
provising such practice. Similarly, consequences of
medicine hoarding should be explained to patients and
latter should be encouraged to return unused portions of
discontinued medication to the pharmacy. This can be
best achieved by advising them to bring all of their medi-
cations during their visit to the hospital or community
pharmacy and by performing medication reconciliation.

Conclusions

The home MMP among chronically ill older population
in the selected areas of Nepal was poor. Duration of dis-
ease and smoking status were the predictors of medica-
tion management by older population at home in our
study. It is possible to improve MMP of older patients
by early intervention. Healthcare professionals including
physicians, pharmacists and nurses should all re-assess
and adequately counsel the older patients about MMP at
home during their health institutions visits.

Additional file

Additional file 1: Data collection tool. A sheet designed to collect
information on four different aspects of participants including socio-
demographic characteristics, illness characteristics, life styles and medica-
tion management practice. (PDF 301 kb)

Abbreviations
Cl: Confidence interval; IQR: Interquartile range; MIMP: Medication management
practice; OR: Odds ratio; SPSS: Statistical package for social sciences

Acknowledgements

Authors are thankful to Priyanka Thapa (Department of Pharmacy, Shree
Medical and Technical College, Nepal) for assisting in data collection and
Praves Lamichhane (Faulty of Science, The University of Sydney, Australia) for
English editing.

Funding
No funding to declare.

Availability of data and materials
The datasets analyzed during the current study are available from the
corresponding author on reasonable request.

Authors’ contributions

SS is the principal investigator and conceived the study. All authors
collaboratively designed the study. SP, AA and AG participated in the
acquisition of data. SS and RSP were involved in the analysis and
interpretation of data. All authors contributed in manuscript writing. SS and


https://doi.org/10.1186/s12877-019-1081-7

Shrestha et al. BMC Geriatrics (2019) 19:55

AP contributed significantly to the revision of the manuscript. All the authors
read and approved the final manuscript.

Ethics approval and consent to participate

The study was approved by Chitwan Medical College-Institutional Review
Committee (CMC-IRC/2073/074-89) and verbal informed consent was ob-
tained from each participant. Verbal consent was used due to higher rate of
illiteracy among older population of Nepal. Also the study protocol pre-
sented no risk or harm to the participants and the method of consenting
was approved by the IRC. For those participants who were under the care of
family members or care-staff, the consent was first sought from the available
next-of-kin or care staff.

Consent of publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Pharmacy, Shree Medical and Technical College, Main Block,
Bharatpur-12, Chitwan, Nepal. °School of Pharmacy, University of
Queensland, Brisbane, QLD, Australia. *Hospital Pharmacy, Chitwan Medical
College Teaching Hospital, Bharatpur, Chitwan, Nepal. “Graduate School of
Health, University of Technology Sydney, Sydney, NSW, Australia. °School of
Clinical Sciences, Queensland University of Technology, Brisbane, Australia.

Received: 9 December 2017 Accepted: 19 February 2019
Published online: 27 February 2019

References

1. Sinnige J, Braspenning J, Schellevis F, et al. The prevalence of disease
clusters in older adults with multiple chronic diseases - a systematic
literature review. PLoS One. 2013;8:¢79641. https://doi.org/10.1371/journal.
pone.0079641.

2. Elliott RA. Problems with medication use in the elderly: an Australian
perspective. J Pharm Pract Res. 2006;36:58-66.

3. Omari T, Kritas S, Cock C, et al. Swallowing dysfunction in healthy older
people using pharyngeal pressure-flow analysis. Neurogastroenterology &
Motility. 2014;26:59-68.

4. Sorensen L, Stokes JA, Purdie DM, et al. Medication management at home:
medication-related risk factors associated with poor health outcomes. Age
Ageing. 2005;34:626-32.

5. Kalyango JN, Hall M, Karamagi C. Home medication management practices
and associated factors among patients with selected chronic diseases in a
community pharmacy in Uganda. BMC Health Serv Res. 2012;12:323.

6. Sorensen L, Stokes J, Purdie D, et al. Medication management at home:
medication risk factor prevalence and inter-relationships. J Clin Pharm Ther.
2006;31:485-91.

7. Yousif M. In-home drug storage and utilization habits: a Sudanese study;
2002.

8. Alkema GE, Wilber KH, Simmons WJ, et al. Prevalence of potential
medication problems among dually eligible older adults in Medicaid waiver
services. Ann Pharmacother. 2007;41:1971-8.

9. Mehuys E, Dupond L, Petrovic M, et al. Medication management among
home-dwelling older patients with chronic diseases: possible roles for
community pharmacists. J Nutr Health Aging. 2012;16:721-6.

10.  Notenboom K, Beers E, van Riet-Nales DA, et al. Practical problems with
medication use that older people experience: a qualitative study. J Am
Geriatr Soc. 2014:62:2339-44.

1. Catania PN. Risk factors for drug-related problems in elderly ambulatory
patients. Home care provider. 1998;3:20-4.

12. Mclachlan AJ, Bath S, Naganathan V, et al. Clinical pharmacology of
analgesic medicines in older people: impact of frailty and cognitive
impairment. Br J Clin Pharmacol. 2011,71:351-64.

13. Hubbard RE, O'Mahony MS, Woodhouse KW. Medication prescribing in frail
older people. Eur J Clin Pharmacol. 2013;69:319-26.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Page 8 of 9

Gray SL, Mahoney JE, Blough DK. Medication adherence in elderly patients
receiving home health services following hospital discharge. Ann
Pharmacother. 2001;35:539-45.

Kiyingi K, Lauwo J. Drugs in the home: danger and waste; 1993.

Thompson S, Stewart K. Prescription medication use practices among non-
institutionalised older persons. Int J Pharm Pract. 2001,9:141-51.

Stewart S, Pearson S. Uncovering a multitude of sins: medication
management in the home post acute hospitalisation among the chronically
ill. Aust NZ J Med. 1999,29:220-7.

Hain DJ, Tappen R, Diaz S, et al. Cognitive impairment and medication self-
management errors in older adults discharged home from a community
hospital. Home Healthcare Now. 2012;30:246-54.

Kripalani S, Henderson LE, Chiu EY, et al. Predictors of medication self-
management skill in a low-literacy population. J Gen Intern Med. 2006,21:
852-6.

N C. National Population and Housing Census 2011. 2012. Central Bureau of
Statistics, National Planning Commission, Government of Nepal.

Mirelles C. Unused and expired medicines: a national pandemic. Symbiosis J
Ecol Sustain Med. 2007;4:40-1.

Shrestha M, Maharjan R, Prajapati A, et al. Assessment of knowledge and
practice of community pharmacy personnel on diabetes mellitus
management in Kathmandu district: a cross sectional descriptive study. J
Diabetes & Metabolic Disorders. 2015;14:71.

Poudel R, Shrestha S and Piryani R. Knowledge on obstructive airway
diseases and inhaler techniques among nurses. Saudi J Health Sciences
2016; 5: 25-27. Original Article. https://doi.org/10.4103/2278-0521.182862.
Haslbeck JW, Schaeffer D. Routines in medication management: the
perspective of people with chronic conditions. Chronic Iliness. 2009;5:184-
96.

Williams MV, Baker DW, Parker RM, et al. Relationship of functional health
literacy to patients' knowledge of their chronic disease: a study of patients
with hypertension and diabetes. Arch Intern Med. 1998;158:166-72.

Minn S. Health Literacy and Medication Adherence. http://repository.usfca.
edu/dnp/9. Accessed 20 Oct 2017.

Poudel BK and Ishii I. Hospital pharmacy service in developing nations: the
case of Nepal. Research in social & administrative pharmacy: RSAP 2016; 12:
1038.

Poudel RS, Prajapati A. Hospital pharmacy profession in Nepal through the
eye of a pharmacist. J Chitwan Medical College. 2017;6:56-7.

Poudel BK, Ishii I, Khakurel B. Assessment of regulatory compliance in
selected pharmacy outlets of Nepal. J Pharm Health Serv Res. 2016;7:31-6.
Anstey KJ, von Sanden C, Salim A, et al. Smoking as a risk factor for
dementia and cognitive decline: a meta-analysis of prospective studies. Am
J Epidemiol. 2007;166:367-78.

Peters R, Poulter R, Warner J, et al. Smoking, dementia and cognitive decline
in the elderly, a systematic review. BMC Geriatr. 2008;8:36.

Sabia S, Elbaz A, Dugravot A, et al. Impact of smoking on cognitive decline
in early old age: the Whitehall Il cohort study. Arch Gen Psychiatry. 2012,69:
627-35.

Prevention CfDCa. Improving Health Literacy for Older Adults: Expert Panel
Report 2009. 2009. Atlanta: U.S.: Department of Health and Human Services.
Bickmore TW, Pfeifer LM, Byron D, et al. Usability of conversational agents
by patients with inadequate health literacy: evidence from two clinical trials.
J Health Commun. 2010;15:197-210.

Park DC. Ageing and memory: mechanisms underlying age differences in
performance. Australasian J Ageing. 1998;17:69-72.

American Psychological Association. Memory and aging. https://www.apa.
org/pi/aging/memory-and-aging.pdf. Accessed 20 Oct 2017.

Queensland Brain Institute. Memory and age. https://gbi.ug.edu.au/brain-
basics/memory/memory-and-age. Accessed 20 Oct 2017.

Schou L, @stergaard B, Rasmussen LS, et al. Cognitive dysfunction in
patients with chronic obstructive pulmonary disease-a systematic review.
Respir Med. 2012;106:1071-81.

Yawn BP, Colice GL, Hodder R. Practical aspects of inhaler use in the
management of chronic obstructive pulmonary disease in the primary care
setting. Intern J Chronic Obstructive Pulmonary Disease. 2012;7:495.

Dai W, Duan W, Alfaro FJ, et al. The resting perfusion pattern associates with
functional decline in type 2 diabetes. Neurobiol Aging. 2017,60:192-202.
Esme M, Yavuz BB, Yavuz B, et al. Masked hypertension is associated with
cognitive decline in geriatric age-geriatric MASked hypertension and
cognition (G-MASH-cog) study. J Gerontology: Series A. 2017;73:248-54.


https://doi.org/10.1371/journal.pone.0079641
https://doi.org/10.1371/journal.pone.0079641
https://doi.org/10.4103/2278-0521.182862
http://repository.usfca.edu/dnp/9
http://repository.usfca.edu/dnp/9
https://www.apa.org/pi/aging/memory-and-aging.pdf
https://www.apa.org/pi/aging/memory-and-aging.pdf
https://qbi.uq.edu.au/brain-basics/memory/memory-and-age
https://qbi.uq.edu.au/brain-basics/memory/memory-and-age

Shrestha et al. BMC Geriatrics

42.

43.

(2019) 19:55

Otobe Y, Hiraki K, Hotta C, et al. Mild cognitive impairment in older adults
with pre-dialysis patients with chronic kidney disease: prevalence and
association with physical function. Nephrology. 2017.

Ansari M. Evaluation of community pharmacies regarding dispensing

practices of antibiotics in two districts of Central Nepal. PLoS One. 2017;12:

€0183907.

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Method
	Study population and design
	Data collection and measurement tool
	Drug hoarding
	Multiple prescribers
	Medicine storage
	Medication duplication

	Statistical analyses
	Ethics

	Results
	Demographic characteristics
	Illness characteristics
	Lifestyle characteristics
	Home medication management practice

	Discussion
	Conclusions
	Additional file
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent of publication
	Competing interests
	Publisher’s Note
	Author details
	References

