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Introduction: There is a predicted growth of up to 17% in an older adult of Malaysian above 60 years of age by 2040. This will
increase the workload of almost every healthcare provider to ensure optimal geriatric care.
Purpose: This study aimed to assess pharmacy students’ knowledge and attitudes towards geriatric pharmacy education and older
patients to determine their preparation in delivering appropriate medical care to the geriatric population.
Methods: Self-administered questionnaires were distributed among pharmacy students in different Malaysian universities. The survey
included several sections to assess multiple aspects such as sociodemographic information, assessment of knowledge using a validated
28-item Geriatric Knowledge Assessment Scale (GKAS), and attitudes towards geriatrics education.
Results: The response rate was around 70% of the respondents. The mean (± standard deviation) age of the cohort was 22.28 (±1.12)
years. Despite around 78% of pharmacy students claiming that their knowledge of geriatric care is adequate, their GKAS score showed
that only around 20% have high geriatric knowledge. Around 80% of them showed a positive attitude on the importance of taking
courses focused on geriatric care and demonstrated interest to further knowledge and training in geriatric care. However, more than
half of the students were uncertain of their answers towards their attitudes regarding older patients.
Conclusion: Given the growing role of pharmacists in the ageing population, this study highlights the importance of geriatric care
education among potential pharmacists. Therefore, we urge the need to improve/develop geriatrics education and training into the
pharmacy curriculum to ensure sufficient preparation for actual practice after graduation.
Keywords: geriatric care, older adult, pharmacy students, knowledge, attitude, Malaysia

Introduction
Global demographic trends predict an exponential increase in the older adult population aged 60 and above in most
countries worldwide by 2050.1 In Malaysia, the population growth of the older adults above 60 years has outpaced that of
the young, doubling from approximately 1 million people to over 2.2 million people between 1991 and 2010.2 This gap is
expected to extend further over time, with a predicted rise to 7 million (~17.6%) of the expected Malaysian population of
40 million people by 2040.3

Population ageing increases the strain on existing healthcare systems as the older adults population is more likely to
suffer from multiple comorbidities and tends to display a higher dependency and utilisation of healthcare services when
compared to the young.4,5 Consequently, future healthcare professionals must be prepared sufficiently throughout their
undergraduate degree programs to recognise, assess and manage the challenging healthcare needs of the older adult
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population. In addition, it is also essential that the communication skills of future healthcare professionals are strength-
ened sufficiently. Hence, they will be able to educate older adult patients, promote health literacy, respond efficiently to
any communication barriers, or empathise appropriately with their patient’s health difficulties.6

Some of the health difficulties unique to the older adult population may include decreasing manual dexterity, memory
impairment, hearing impairment and other age-related perception changes.7 These barriers can play a prominent role in
impacting an older adult patient’s treatment adherence behaviours and may directly affect the type and level of healthcare
provided. Additionally, at least half of the global older adult population has been found to suffer from three or more
chronic diseases, resulting in an increasingly challenging environment to provide optimal care.8 Inappropriate medication
use and polypharmacy are also common problems faced by older adults that will continue to dominate and burden the
healthcare system heavily.9

In the past decade, limitations in medical, pharmacy, and nursing students’ geriatric education and knowledge have
been noted.10–15 However, significant effort has been made to expand and improve geriatric education in education
programs related to these professional disciplines. Healthcare students need to be equipped with an adequate knowledge
base about biological ageing and pharmacological and lifestyle management in older adults. Suitable education initiatives
have taken place to prepare students in healthcare disciplines to deliver appropriate medical care. In pharmacy, these
initiatives include introducing relevant standards and recommendations and enhancing the curriculum guide to support
pharmacists’ education of geriatric-specific medication to ensure safe and effective medication management for older
adults.16,17

Currently, there is no published information regarding pharmacy students’ attitudes towards geriatric patients in the
Southeast Asia region, especially in Malaysia. Therefore, this is the first study conducted in Malaysia that aimed to assess
the knowledge and attitudes among pharmacy students towards older adult patients and the geriatrics-focused course
work within the pharmacy curriculum.

Materials and Methods
Study Design and Participants
A cross-sectional survey was conducted at five different public and private universities in Malaysia between September
and December 2018. The universities were selected according to preliminary approval conditions of the pharmacy school
for each university. This study included final-year pharmacy students only. The selection was chosen to ensure those
selected students had been exposed to geriatric care either in their course in the early years or through clinical rotations
and placements. Year 1 to year 3 of the undergraduate programme were excluded from this study based on the fact that
there might be a likelihood that they had not yet covered or been exposed to the concepts of geriatric care in their
curriculum or had not yet been rostered for clinical rotations or placements. The sampling frame included all final-year
(fourth year) pharmacy students enrolled full time at the participating universities during the study period. The number of
enrolled students during the study period was obtained from the respective lecturer coordinators in each university. The
study was conducted for 4 months, from 1st September 2018 to 31st December 2019.

Study Instrument
A pre-validated questionnaire was used as a data collection tool. It comprised three sections: a sociodemographic section,
a knowledge assessment section using a validated 28-item Geriatric Knowledge Assessment Scale (GKAS), and a section
assessing student attitudes towards geriatric care education and older patients. The GKAS measures geriatric knowledge
in the areas of ageing disease, physical activity, drug therapy, and nutrition with scores marked as either correct or
incorrect.18 The GKAS was chosen as an appropriate instrument of measure due to its good design being a multiple-
choice questionnaire rather than a dichotomous instrument. It was also a psychometrically sound instrument that assessed
students’ professional knowledge of ageing in older adults. Scores in this section ranged from 0 to 28 based on correct
responses. Each student received one mark for a correct response and a zero mark for an incorrect response. Each student
received a final knowledge score that indicated the number of questions answered correctly, where a higher score
indicated better knowledge of ageing in older adults. Item correct response rate was calculated for each student.
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The attitudes assessment section was divided into two parts. The first part was adapted from a previous study focused
on health professionals’ educational needs in geriatric care.19 The second part included ten statements used to determine
the students’ attitudes towards older adult patients. The selected statements were adopted from the Geriatrics Attitudes
Survey developed at the University of California, Los Angeles.20 This part was a 10-item, 5-point Likert scale, starting
from “Strongly disagree” to “Strongly agree”, validated for measuring health care professionals’ attitudes toward older
people and geriatric patients.21–23 Positivity of attitude was assessed by taking into account the whole cohort’s average
total score. Students who had a total score, from the ordinal data, above the average were considered to have a positive
attitude, while those who scored below the average were considered negative. Cronbach’s alpha was used to check the
reliability of the modified items. The alpha coefficient of the items was 0.71. A draft was given to a group of pharmacy
students (10) for feedback regarding the questionnaire validation.

Data Collection and Analysis
The principal investigator invited multiple schools/faculties from other universities to expand the survey distribution.
After getting approval from the institutes interested in distributing the survey among their pharmacy students, the self-
administered questionnaires were distributed at the end of their lecture session. The purpose of the study was explained to
the students using a participant information sheet. The students were assured that completing the questionnaire would not
affect their grades in the course, and their participation was completely voluntary. In addition, all enrolled participants
provided their implied consent form by answering and completing the survey. The students completed these question-
naires anonymously.

The collected data were encoded and analysed using IBM Statistical Package for the Social Sciences (SPSS) software
version 26.0. All participants’ answers were excluded from the study if they missed out >20% of the questionnaires. Data
analysis was carried out in the form of descriptive and inferential statistics. Subsequent questionnaires were presented in
categories by frequencies, percentages and mean ± standard deviation for descriptive analysis. Ethical approval for this
study was granted by the Human Ethics Committee at Monash University, Malaysia (ID No: 15274).

Results
Sociodemographic Characteristics
A total of 311/444 students agreed to participate in this study (response rate = 70.0%). The demographic characteristics in
this study are shown in Table 1. The majority of students who participated in this study were female (71.7%). In addition,
many students who participated in this study still had living grandparents (71.7%) and shared a close relationship with
their grandparents (74.3%).

Table 1 Demographic Characteristics of Pharmacy Students
(n = 311)

Respondent, n (%)

Age* (mean ± standard deviation) 22.28 ± 1.12

Gender

Male 66 (21.2)

Female 245 (78.8)

Living grandparents

Yes 223 (71.7)
No 88 (28.3)

Close and connected to grandparents*
Yes 228 (74.3)

No 79 (25.7)

Note: *N = 307 students and valid percent were considered.
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Knowledge and Attitude Toward Geriatric Care Education
The level of knowledge about geriatric patient care among pharmacy students is in Table 2. The majority of the students
highlight that they have low to average knowledge about geriatric care. Only 61 students (19.6%) highlight high geriatric
care knowledge (Table 2).

The attitude of the pharmacy students regarding pharmacy education is recorded in Table 3. The majority of the
students (89.2%) agree and strongly agree that taking a course focused on geriatric care is of great importance. Slightly
above three quarters (77.6%) of the students indicated that their knowledge of geriatric care is adequate. Similarly, a large
portion of the students (87.9%) showed interest in increasing their knowledge of geriatrics.

The attitude of the final-year students towards adult older patients is recorded in Table 4. Almost half of the students
(48.0%) are neutral in whether they would prefer to care for older or younger patients, though the remaining students
(18.7%) are more inclined towards caring for younger patients. Over half of the students (65.5%) agree that older patients
are less organised, and while they may not be contributing significantly to health care costs, over three quarters (78.5%)
of the students agree that society has to care for the older adult.

Discussion
This study is considered the first of its kind to evaluate pharmacy students’ level of knowledge and attitude regarding
geriatric care and older patients in Asia. Population ageing is increasing globally as well as in Malaysia. Hence, geriatric
care education has become an essential subject that pharmacy schools should not neglect or ignore.24

The results of the GKAS showed that pharmacy students in Malaysia have average knowledge about geriatric care.
Surprisingly, this score was higher than similar studies conducted among PharmD students in the US, a five-year programme
compared to the 4-year bachelor’s undergraduate programme studied by Malaysian students.18 The high knowledge score
may be attributed to the geriatric-specific learning content and clinical experiential training that the participating universities
have incorporated into their pharmacy curriculum. However, the knowledge scores fluctuated between the five individual
institutes, likely due to the different levels of the geriatric education exposure of the various programs in those institutes. It is
essential to provide foundational knowledge and skills that allow students to care for older patients.

Table 2 Level of Knowledge of Pharmacy Students
About Geriatric Based on Geriatric Knowledge
Assessment Scale (GKAS) Score (N = 311)

Level of Knowledge* Frequency (%)

Low 83 (26.7)

Average 167 (53.7)
High 61 (19.6)

Note: *Level of knowledge was categorised to each participant
based on the final knowledge score of GKAS.

Table 3 Pharmacy Students’ Attitudes Regarding Geriatric Pharmacy Education (N = 311)

Item Strongly Disagree,
n (%)

Disagree,
n (%)

Neutral,
n (%)

Agree,
n (%)

Strongly Agree,
n (%)

1.Importance of taking a course focused on

geriatric care

5 (1.6) 1 (0.3) 27 (8.8) 164 (53.4) 110 (35.8)

2.Adequacy of knowledge in geriatrics 5 (1.6) 16 (5.2) 48 (15.6) 138 (45.0) 100 (32.6)

3.Interest in increasing knowledge of geriatrics 3 (1.0) 2 (0.7) 32 (10.4) 153 (49.8) 117 (38.1)

4.Adequacy of training in geriatric care* 6 (2.0) 17 (5.6) 43 (14.1) 138 (45.4) 100 (32.9)

Note: *N = 304.
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The results also indicated that pharmacy students perceive the importance of having extensive knowledge in geriatric
care and express interest in increasing knowledge. This is consistent with the findings of Holmes et al, which
demonstrated that most students expressed the need to be trained more in geriatric care despite their current limited
knowledge.25 The growing number of patients in older age with complex chronic illnesses requires equally knowledge-
able personnel to tend to them. It is found that education in geriatric care is prioritised in postgraduate educations, such as
master's and doctorate programmes, rather than undergraduate ones. However, fewer students usually pursue their studies
until the doctorate level in the pharmaceutical field; thus, this lack of knowledge on geriatric care translates into the
workplace.24 When knowledge is not shared at the undergraduate level, it is reflected in the workplace as most personnel
still lack these skills. This supports the findings of a previous study that asserted how compulsory courses in geriatric
education at all levels of pharmacy school are an essential part of the curriculum that has directly applicable lessons in
the workplace.26

Moreover, interestingly, final-year pharmacy students showed a very positive attitude towards older adult patients.
This result is consistent with other studies investigating pharmacy students’ attitudes toward older adults.27–30 Based on
previous findings, the appropriateness of care provided by the pharmacists might be determined via their attitudes toward
this population.23 Most of the participants recruited in this study demonstrated a close connection to their grandparents
and could account for the observed positive attitudes toward older patients. Previous studies found that exposing
healthcare professional students to a geriatrics-care focussed-course improved their attitudes toward older patients.31–34

Table 4 Final-Year Pharmacy Students’ Attitudes Regarding Older Adult Patients (N = 311)

Items Mean (SD) Strongly
Disagree (1),
No. (%)

Disagree
(2), No.
(%)

Neutral
(3), No.
(%)

Agree
(4), No.
(%)

Strongly
Agree (5),
No. (%)

1.If I have the choice, I would rather see younger

patients than elderly ones. (N = 304) (#)

2.8 (0.93) 26 (8.6) 75 (24.7) 146 (48.0) 45 (14.8) 12 (3.9)

2.Medical care for the elderly uses up too many

human and material resources. (N = 305) (+)

2.9 (1.0) 27 (8.9) 85 (27.9) 101 (33.1) 80 (26.2) 12 (3.9)

3.As people grow older, they become less
organised and more confused. (N = 307) (-)

3.6 (0.86) 7 (2.3) 24 (7.8) 75 (24.4) 167
(54.4)

34 (11.1)

4.Taking medical history from elderly patients is
frequently an ordeal. (N = 306) (-)

2.6 (0.87) 7 (2.3) 33 (10.6) 129 (41.5) 113
(36.3)

24 (7.7)

5.Old people in general do not contribute much
to society. (N = 307) (+)

3.7 (0.94) 67 (21.8) 124 (40.4) 84 (27.4) 29 (9.4) 3 (1.0)

6.Treatment of chronically ill old patients is
hopeless. (N = 304) (+)

3.8 (0.97) 73 (24.0) 122 (40.1) 78 (25.7) 26 (8.6) 5 (1.6)

7.Old persons do not contribute their fair share
in paying for their healthcare (N = 305) (+)

3.7 (0.87) 59 (19.3) 116 (38.0) 110 (36.1) 18 (5.9) 2 (0.7)

8.In general, older people act too slowly for
modern society. (N = 304) (n)

3.4 (0.99) 50 (16.4) 84 (27.6) 116 (38.2) 50 (16.4) 4 (1.3)

9.Elderly patients appreciate medical care more
than younger patients. (N = 305) (+)

3.5 (0.93) 9 (3.0) 25 (8.2) 119 (39.0) 110
(36.1)

42 (13.8)

10.It is society’s responsibility to care for its
elderly patients. (+)

4.1 (0.88) 4 (1.3) 10 (3.3) 52 (17.0) 126
(41.2)

114 (37.3)

Notes: A plus sign (+) after an item indicates that students had a positive attitude about that item, while a minus sign (-) indicates students had a negative attitude about that
item. Sign (#) indicates students were unsure about the item, having neither a positive nor negative attitude.
Abbreviation: SD, standard deviation.
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Participants somehow agreed that older adults might not contribute much to healthcare. However, their contribution
towards healthcare in their younger years should not be dismissed, as it is reported that 43% of adults do not use their
health insurance until their older adult years.35 This asserts the studies of De Geer et al, which indicate that society has to
care for older adult patients.36 Furthermore, the higher chances of contracting chronic illnesses and lower chances of
recovery lead to older adults appreciating healthcare more than, the younger population. Therefore, these sentiments
should be reinforced in the early stages of pharmacy to improve personnel’s knowledge of geriatric care and adopt a more
cooperative and collaborative attitude when they come across geriatrics in further study or practice.

Additionally, pharmacy students agreed that geriatric patients are less organised and may fail to provide comprehen-
sive information on their medical history. However, it is not a reason for them to receive negligent health care.37 There is
a need to increase the knowledge of healthcare personnel in geriatric care, as this would improve the quality of healthcare
administered to older adults. The current state of a patient should not be considered to measure whether they deserve
optimum health care. Instead, the focus of health care should be on providing each patient with a fair chance at recovery
and survival. However, it concerns to note how older adults are often given biased health care.38 When the health
personnel feel that the older adult patient has well advanced in illness and would probably die, they would have a relaxed
approach towards their treatment.39 Therefore, geriatric care and education must be prioritised to reduce the incidents of
older adults being taken advantage of without any accountability. Instead of withholding resources in treatment and
giving way to the older adult to fight for their wellbeing with limited resources, the attitude of the healthcare personnel
should be channelled towards a more thoughtful approach.40 Educating potential pharmacists to have a positive attitude
toward older patients is a critical step that helps to improve geriatric healthcare system as well as increase their survival
rate.

Finally, the study has certain limitations. The sample size collected may have contributed to some recall bias in the
survey answers, though the bias should be minimal with a 70% response rate.41 Additionally, the study did not account
for work experience with the older patients outside of their educational activities, which may impact their knowledge and
attitudes.

Conclusion
There is a necessity to increase the knowledge and attitude of the personnel on geriatric health care to improve the health
care of the older adult patients and increase their chances of survival from chronic illnesses. Therefore, it is urged that
faculties, schools, and pharmacy colleges in Malaysia reconsider implementing more comprehensive geriatrics-focused
courses within their curriculum, for example, including a simulation and other teaching methods within the teaching
activities. Furthermore, long-term observational studies are needed to assess the impact of implementing these courses on
future graduates while pursuing their practice careers. In addition, making these courses as a compulsory component in
the pharmacy accreditation program, courses with a more profound emphasis on geriatric care will be beneficial to equip
the future generation of pharmacists in providing better medical care for geriatric patients in Malaysia.
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