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Abstract 

To keep up with the contemporary health landscape, there is an imperative need for healthcare professionals to prac-
tise health advocacy through health promotion on the individual, population, and systems levels. In the Academic 
Year of 2020/2021, the National University of Singapore (NUS) Department of Pharmacy implemented a new spiral 
curriculum integrating basic, clinical, and systems sciences with one of its aims to deepen students’ health advocacy 
internalisation and prepare them as future health advocates. A mixed-methods approach was adopted. Question-
naires were disseminated across three time-points to elicit students’ levels of internalisation of health advocacy, which 
were then categorised into levels, and a Mann–Whitney U test was conducted. In comparison with prematricula-
tion, no significant difference was found after students underwent the first year of the curriculum, while a signifi-
cant difference was found after students underwent two years of the curriculum. Semi-structured interviews were 
also conducted after each Academic Year to gain deeper insights into the questionnaire results. Thematic analysis 
of the interviews revealed that curricular integration in the first year was perceived to be lacking. However, with learnt 
knowledge constantly reinforced and more experiential learning opportunities incorporated throughout the second 
year, students found the integrated curriculum beneficial in instilling confidence to practise health advocacy. This 
study offers insights into the prospects of a spiral integrated curriculum in imparting health advocacy, and may even 
suggest its potential to be applied to other educational settings. Future follow-up studies can also be conducted 
on the same study population to evaluate long-term impacts and areas for improvement of the curriculum.
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Introduction
Health goes beyond healthcare, with most health prob-
lems stemming from upstream factors, including housing 
[1], education and diet [2]. Thus, it has become increas-
ingly imperative to consider upstream social deter-
minants of health together with downstream medical 
problems [3].

These rapidly evolving public health needs have been 
paralleled by an expansion of healthcare professionals’ 
roles to include the practice of health advocacy [4]. This 
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involves promoting the health of individuals or popu-
lations, such as advocating for equal healthcare and 
reviewing health policies and institutional practices to 
reduce health disparities [5]. Considering its signifi-
cance in providing holistic healthcare, health advocacy 
is now a core competency expected of healthcare pro-
fessionals according to the widely adapted CanMEDS 
framework [6]. Pharmacists’ frequent interactions with 
patients render them well-positioned to advocate for 
health [7]. However, it remains challenging to empower 
pharmacists to address health disparity [8] as many 
believe that health advocacy is beyond their scope of 
practice [9].

To prepare future pharmacists to become health 
advocates and recognise its value, pharmacy educa-
tion should holistically encompass medical concepts, 
clinical experience [10], and health advocacy concepts 
[11]. However, traditional pharmacy curricula are inad-
equate [12] as the public health sciences are taught 
independently in a separate module from the clinical 
sciences and experiential learning is introduced belat-
edly [13]. Subsequently, students fail to connect mul-
tidisciplinary concepts [14, 15]. and perceive health 
advocacy as a separate field from their clinical duties.

It is postulated that integrating basic, clinical, and 
systems sciences [11] in pharmacy curricula cultivates 
health advocacy by reframing the traditionally sepa-
rately taught pillars into an interdependent framework 
[16, 17]. Integrated learning is paramount for students 
to extend beyond self-awareness of health advocacy, 
and to practise it on the individual, population, and 
ultimately, systems levels [18].

At the National University of Singapore (NUS) 
Department of Pharmacy, the longstanding cur-
riculum was structured as a traditional block cur-
riculum, which taught pharmaceutics, patient care, 
medicinal chemistry, physiological systems and 
other modules separately. In the Academic Year of 
2020/2021 (AY20/21), the NUS Department of Phar-
macy introduced an integrated, spiraled curriculum 
to transform the undergraduate program based on 
the CanMEDS framework [6], of which health advo-
cacy is one of the competencies. Essentially, the new 
curriculum sought to iteratively reinforce intrinsic 
health advocacy concepts, allowing students to inter-
nalise its connection with various sciences. While 
various educational institutions worldwide have 
adopted integrated pharmacy curricula [19], there is 
a lack of evaluation of their impacts and much less 
on health advocacy outcomes. This study aims to 
address this gap by evaluating the internalisation of 
the intrinsic role of health advocacy after pharmacy 

students underwent the new integrated pharmacy 
curriculum at NUS.

Methods
Curriculum integration
In AY20/21, the NUS Pharmacy Class of 2024 was placed 
under the new integrated curriculum. Physiological  
systems formed the bedrock, and basic, clinical, and  
systems sciences were taught around it interconnectedly.

Figure  1 shows how health advocacy concepts were 
integrated into modules and how they spiral in increasing 
complexity during the first two years of the curriculum.

In alignment with the CanMEDS framework [6], the 
curriculum aimed to train students to prevent and allevi-
ate diseases by addressing social determinants of health, 
encouraging healthy lifestyle habits and through close 
health monitoring. These should be conducted for (1) 
individual patients by establishing partnerships with 
both patients and their families, and (2) communities by 
addressing system-level upstream factors of health ineq-
uity through improving clinical and institutional prac-
tices. The list of competencies can be found in Additional 
file 1: Appendix 1.

For example, through the PR2156 Integumentary and 
Ocular Systems (physiological system) module in Year 
1, students would become cognisant of exponentially 
rising healthcare costs due to increasing drug prices 
(basic sciences) by leveraging on the theme of effica-
cious yet costly biologics (systems science involving 
drug cost-effectiveness), which is used for psoriasis 
treatment (clinical science). In Year 2, the Transtheo-
retical Model of Change was introduced to explore 
individual behavioural change (basic science) during 
the topic of smoking cessation (systems sciences as part 
of health promotion activities) in asthma exacerbation 
prevention (clinical science) in PR2154 Respiratory 
Systems (physiological system).

A spiral integrated approach [20] should enhance 
health advocacy understanding by (1) incorporating the 
concept in progressive difficulty, (2) reinforcing it on 
multiple occasions, (3) demonstrating its relevance to 
real-life problem-based scenarios, and (4) increasing stu-
dent interest by showcasing its application across various 
settings [21, 22].

Experiential learning opportunities were introduced 
earlier in the revised curriculum. For example, con-
trary to only participating in Pre-Employment Clinical 
Training (PECT) in Year 4 previously, students are now 
attached to outpatient polyclinics and exposed to inter-
disciplinary teamworking with other healthcare pro-
fessionals in Year 2. Students were also tasked to write 
a short critical reflection after each PECT activity to 
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gain meaningful insights into the social determinants 
of health and into how pharmacists have the poten-
tial to take charge and act against health inequity [23]. 

These were done concurrently during the semester with 
classes to connect theoretical content with its applica-
tion in clinical practice.

Fig. 1  Health advocacy integration nodes throughout the new Bachelor of Pharmacy curriculum
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Data collection
A qualitative, pre-post study design was conducted on 
the Class of 2024. A mixed-methods approach was con-
ducted using two types of instruments – questionnaires 
and interviews.

Recruitment of NUS Pharmacy students for the inter-
views was conducted by a research assistant who has no 
responsibility in the design and teaching of the phar-
macy curriculum. During recruitment in AY20/21 and 
AY21/22 respectively, an invitation email was sent out 
to the students to obtain voluntary informed consent to 
participate in the questionnaires and semi-structured 
interviews. Students who consented were then provided 
with the attached participant information sheet and con-
sent form.

Voluntary open-ended questionnaires were dissemi-
nated across three timepoints in AY20/21 and AY21/22 
(Fig.  2), while voluntary semi-structured interviews 
were conducted at the end of each Academic Year. The 
interviews explored specific topics in-depth [24, 25], and 
aimed to understand students’ experiences and percep-
tions to rationalise the results obtained from the ques-
tionnaires [26].

Pilot testing was not conducted for both data collection 
methods as the instruments utilised in the study were 
unambiguous and straightforward in nature. Multiple 
internal reviews were done to enhance the validity and 
clarity of the instruments. Furthermore, the participants 
were also assumed to be highly familiar with the topic of 
interest since they were directly enrolled in the new spi-
ral integrated curriculum, hence the questions involved 
in the instruments would be easy for the participants to 
comprehend and respond to accordingly.

Data collection in AY20/21 – Year 1
The Pre-Year 1 and Post-Year 1 questionnaires were dis-
seminated during AY20/21 Semester 1 before the start 
of the Academic Year and after their final examinations 
in Semester 2 respectively. The same questionnaire was 
used for both tests, posing two questions—one asking 

what health advocacy means to the students, and one 
asking them to cite an example of how pharmacists can 
contribute to health advocacy. The Post-Year 1 interviews 
consisted of 11 open-ended guiding questions. Both 
questionnaire and interview guiding questions can be 
found in Additional file 1: Appendix 2.

Data collection in AY21/22 – Year 2
At the end of AY21/22 Semester 2, the same cohort of 
students was invited to participate in another question-
naire. Considering the decrease in response rate from the 
Pre-Year 1 to Post-Year 1 questionnaire, which could be 
attributed to students’ lack of inclination to participate in 
school-related activities after examinations, the Post-Year 
2 questionnaire was disseminated before their final exam-
inations to increase response rate. This would reduce the 
risk of non-response bias and preserve data quality.

A different set of questions was used in the Post-Year 2 
questionnaire to avoid repetition and thus survey fatigue. 
These questions aimed to elicit what students thought 
a pharmacist can do in common, day-to-day scenarios. 
Question 1 was set in a patient interaction scenario, 
while Questions 2 and 3 discussed reactions to broader 
healthcare news on different media platforms. The dif-
ferent question settings provided ample opportunity for 
students to articulate their thoughts, thereby eliciting the 
depth of their internalisation of health advocacy.

Similar to the Post-Year 1 interviews, the Post-Year 2 
interviews also aimed to determine changes in students’ 
level of internalisation of health advocacy after undergo-
ing the integrated curriculum, and to recognise their driv-
ing factors, if any. The Post-Year 2 interviews consisted of 6 
guiding questions. Both questionnaire and interview guid-
ing questions can be found in Additional file 1: Appendix 2.

Evaluation framework for coding questionnaire responses
Based on the concept of critical reasoning from generic 
questioning [27], if health advocacy was internalised and 
formed the basis for action, students would be able to 
incorporate its concepts in their responses. As there are 

Fig. 2  Instruments in the pre-post study design
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no standardised methods for measurements of critical 
reasoning [28], the model proposed by Westheimer and 
Kahne [29] was adapted as a means to evaluate students’ 
degree of internalisation of health advocacy.

Westheimer and Kahne’s Good Citizenship Model 
identified three conceptions of a “good citizen” – “Per-
sonally Responsible Citizen”, “Participatory Citizen”, 
and “Justice-Oriented Citizen”. A “Personally Respon-
sible Citizen” would uphold an individualistic sense of 
responsibility in maintaining oneself as a good citizen. 
Meanwhile, a “Participatory Citizen” would surpass an 
individualistic viewpoint and consciously organise and 
lead community efforts to solve social problems. Superla-
tively, a “Justice-Oriented Citizen” would critically assess 
and attempt to solve the social, political and economic 
root causes of inequity.

These categories were formed by the efforts of various 
teams of educators and reflected ideals that aligned with 
the educational aims of practitioners, including educators 
and curriculum designers [29]. The distinct framing in 
this educational model renders it a useful analytical tool 
when adapted in the context of health advocacy to high-
light differences in the internalisation of health advocacy.

While the Good Citizenship Model required citizens to 
be of good character intrinsically to be categorised mini-
mally, not all questionnaire responses assessed in this 
study displayed a sufficient individualistic responsibility 
of health advocacy to qualify for the minimal level. Such 
responses should neither be disregarded during the cat-
egorisation process to avoid cherry-picking of responses 
which would introduce bias, nor should they be qualified 
as “Personally Responsible” as they are misaligned with 
its categorical definition and would threaten the valid-
ity of the model if they were to be categorised as such. 
To account for these responses, an additional level of 

categorisation was conceived – the “Understanding Phar-
macist” level.

Questionnaire responses were assessed and categorised 
into the four levels (Table  1) – Level 1 ‘Understanding 
Pharmacist’, Level 2 ‘Personally Responsible Pharmacist’, 
Level 3 ‘Participatory Pharmacist’, and Level 4 ‘Justice-
Oriented Pharmacist’. All questionnaire responses were 
coded using a computer-assisted qualitative data analysis 
software, NVivo.

Interview procedures
Each interview began with general, context-setting 
questions to initiate conversation about the inter-
viewee’s beliefs. Subsequently, specific core questions 
revealed how the curriculum led to an improvement 
in students’ internalisation of health advocacy, or lack 
thereof [26]. Given the flexibility of semi-structured 
interviews, follow-up questions could be asked to 
probe further [24, 30].

All students were interviewed via ZOOM video con-
ferencing, which provided the flexibility to overcome 
resistance to participate in in-person interviews due to 
inconvenience and COVID-19 restrictions. Individual 
interviews rather than focus groups were conducted 
to understand individual behaviour, experiences, and 
opinions.

To consolidate the interview responses and identify 
recurring themes, a thematic analysis was conducted [31] 
and coded using NVivo.

Data analysis and evaluation process
During the analysis and evaluation process for both 
questionnaire responses and interview transcripts, 
the researchers methodically adhered to a structured 
workflow. The researchers preliminarily familiarised 

Table 1  Evaluation framework for assessing the level of internalisation of health advocacy

Level of internalisation Description Core assumptions Sample action

Level 1: Understanding Pharmacist Comprehends the concept 
of health advocacy and its impor-
tance

Informed of pharmacists’ role 
in advocating for health as health-
care providers

Is aware of the need to promote 
healthy living

Level 2: Personally Responsible 
Pharmacist

Advocates for the individual Acts as a socially responsible health-
care provider and educates patients 
through counselling and advising

Educates patients on lifestyle 
modifications, attempts to under-
stand patients’ beliefs and addresses 
patients’ health-related misconcep-
tions

Level 3: Participatory Pharmacist Advocates for the community Actively participates and/or initiates 
programmes for the community

Organises nationwide campaigns 
to promote healthy living

Level 4: Justice-Oriented Pharmacist Ideates innovative strategies 
to solve public health issues 
on a societal level by addressing 
root causes

Critically evaluates social, economic, 
and political systems to identify 
and address underlying causes 
of health inequity by initiating 
system-wide changes

Understands the barriers to cultivat-
ing healthy living habits and over-
comes them by implementing 
healthy eating policies in schools 
and workplaces
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themselves with the questionnaire responses and inter-
view transcripts content. Next, the two researchers 
coded the data independently. Each researcher catego-
rised the questionnaire responses according to the evalu-
ation framework in Table 1, and conducted the thematic 
analysis of the interview transcripts by identifying and 
categorising recurring and prominent themes. The Pre-
Year 1 questionnaire, Post-Year 1 questionnaire, and 
Post-Year 2 questionnaire were treated as separate data-
sets, and data analysis was conducted distinctly for each 
dataset. The results were then evaluated together to allow 
for comparison between the different datasets. Similarly, 
the Post-Year 1 interview and Post-Year 2 interview were 
coded distinctly, and a separate thematic analysis was 
conducted for each dataset before comparing and evalu-
ating the results and trends between both datasets.

Both researchers were final year university students 
enrolled in NUS Pharmacy, but were completely unin-
volved in the new spiral integrated curriculum. Their 
academic background endowed them with a requisite 
level of familiarity with the subject matter, including 
the scientific and technical jargon frequently encoun-
tered in the students’ questionnaire and interview 
responses. This unique perspective facilitated the cod-
ing process while mitigating potential biases as the 
researchers approached the analysis objectively due to 
their lack of direct involvement in the new curriculum 
under investigation.

Ethical considerations
For all questionnaires and interviews, participants 
were not approached directly by the researchers and 
faculty during recruitment. Open invitation to partici-
pate was made by a research assistant uninvolved in 
teaching the pharmacy curriculum. It was emphasised 
that participation was voluntary and failure to partici-
pate would not result in any adverse consequences, nor 

was it part of any academic assessment. No personal 
information was requested nor needed. Recorded 
interview audio clips were transcribed and destroyed 
no later than two weeks once transcripts were verified 
as accurate.

All personal data unintentionally revealed in the inter-
view were masked or coded in the transcripts and all 
research results were de-identified. Responses were 
coded by two separate researchers and any disagree-
ments were adjudicated by the Principal Investigator.

Approval for the research protocol was granted 
by the Learning and Analytics Committee on Ethics 
(LACE) of NUS.

Results
Analysis of coded questionnaire responses
Responses to each question were coded as individual 
responses. In AY20/21, within the Class of 2024 cohort 
of 150 students, a total of 215 (72%) responses were 
obtained for the Pre-Year 1 questionnaire (2 ques-
tions), and 126 (42%) responses were obtained for 
the Post-Year 1 questionnaire. In AY21/22, 383 (85%) 
responses were obtained for the Post-Year 2 question-
naire (3 questions).

The Mann–Whitney U test was used to compare the 
distribution of levels across responses between the Pre-
Year 1 and Post-Year 1 questionnaires, and between the 
Pre-Year 1 and Post-Year 2 questionnaires. Results were 
presented as median (IQR) (Table  2). All comparisons 
were one-tailed with a significance level of 0.05.

There was no statistically significant difference 
between the median levels of health advocacy inter-
nalisation (IQR) of the Pre-Year 1 questionnaire and the 
Post-Year 1 questionnaire [2.0 (2.0–2.0) vs 2.0 (2.0–2.0), 
p = 0. 44]. In contrast, there was a statistically significant 
difference between the median levels of health advocacy 
internalisation (IQR) of the Post-Year 1 questionnaire 

Table 2  Statistical analysis of questionnaire results

Level of internalisation Pre-Year 1 
Questionnaire

Post-Year 1 
Questionnaire

Post-Year 2 
Questionnaire

Mann–Whitney 
U test comparing 
Pre-Year 1 and 
Post-Year 1 
Questionnaires

Mann–Whitney U test 
comparing Pre-Year 
1 and Post-Year 2 
Questionnaires

Level 1: Understanding Pharmacist 16 (7.4%) 7 (5.5%) 9 (2.3%)

Level 2: Personally Responsible Pharmacist 192 (89.3%) 116 (92.1%) 286 (74.7%)

Level 3: Participatory Pharmacist 6 (2.8%) 2 (1.6%) 59 (15.4%)

Level 4: Justice-Oriented Pharmacist 1 (0.5%) 1 (0.8%) 29 (7.6%)

Total number of completed answers 215 126 383

Median level (IQR) 2 (2–2) 2 (2–2) 2 (2–2)

P-value 0.44 < 0.01
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and the Post-Year 2 questionnaire [2.0 (2.0–2.0) vs 2.0 
(2.0–2.0), p < 0.01].

Thematic analysis of Post‑Year 1 interviews
Five interviewees participated in the Post-Year 1 inter-
views, and a thematic analysis conducted revealed their 
understanding of health advocacy and views on the Year 
1 curriculum (Table 3).

Generally, internalisation of health advocacy was 
lacking among most interviewees, and many felt that 
curricular integration was not apparent enough. In 
consideration of this, more was done in the Year 2 cur-
riculum to make the integration between basic, clinical 
and system sciences clearer, such as making more ref-
erences to previous learning materials to help students 
interlink different topics. Furthermore, acknowledging 

Table 3  Thematic analysis of Post-Year 1 interviews

Themes and Description Sample interview excerpts

Understand the need for strong pharmacological knowledge in health advocacy
The interviewees commonly believed that extensive pharmacological 
knowledge is important for health advocates. They recognised that phar-
macists’ responsibilities include dispensing and counselling on drug use 
and lifestyle changes.

 “I think pharmacists naturally do play a role in actually promoting to the public 
about [the] upkeeping of health… our role is like medication experts…”
Interviewee 2
“So what roles [do] pharmacists play… I think the first important thing 
for health advocacy is basically the appropriate use of medications. Teach 
[patients] or educate them on how to appropriately use that medication.”
Interviewee 5

Apprehension towards pharmacists’ roles in improving health beyond the individual level towards the community level
The interviewees voiced reservations about their abilities to contribute 
to health advocacy on a macro level. Majority did not recognise pharma-
cists’ role in managing upstream social determinants of health as they felt 
that pharmacists had limited influence on the community and systems 
levels. This plausibly led to their belief that pharmacists’ role in health 
advocacy is limited to the individual level in direct patient care settings.
However, one interviewee acknowledged that the curriculum was effec-
tive in empowering students to advocate for health beyond the individual 
level.

“I think my role next time will be more towards maintaining health, not so 
much on prevention. And I think the role is not very big. In the sense that I think, 
perhaps advertisements online have a larger reach and impact than what 
pharmacists are telling the patient…”
Interviewee 3
“Some of us may feel that pharmacist[s] may not play such an important 
role in the healthcare setting, especially in health advocacy. So, with this 
new curriculum rolled out, in Year 1, you are already introduced [to] 
how important [your role as a pharmacist is] and what kind of role you play, 
and then we can build on that in the future.”
Interviewee 2

Desire for more experiential learning opportunities
The interviewees found the idea of experiential learning beneficial 
and showed interest in undertaking more opportunities to apply theo-
retical knowledge into practice to enhance their understanding of key 
concepts and skills.

“I think that [experiential learning] helps quite a lot because they [put] our skills 
to actual use, like going out [to] the field and talking to actual patients.”
Interviewee 1
“If we are able to do [virtual befriending sessions with] more people in the future, 
I think that’s quite inspiring for me, that’s why I think it really excites me to be 
learning more about health advocacy and actually doing more of these—get-
ting more experience.”
Interviewee 2
“[With regards to how the curriculum can be further improved] More com-
munity visits… Maybe if things were in real-life [in contrast to virtually during 
the COVID-19 pandemic], maybe that will be a better learning experience for all 
students.”
Interviewee 4

Varying opinions on the incorporation of health advocacy concepts in the curriculum
The interviewees expressed conflicting sentiments about the curricu-
lum’s effectiveness in teaching health advocacy. Some desired health 
advocacy concepts to be taught more explicitly. As internalising health 
advocacy does not occur intuitively for students, it should be fostered 
through clearer emphasis in the curriculum.

 “Maybe if [the professors] explicitly highlight [health advocacy] first, and then, 
tell us what is the importance of health advocacy… [and] cover it like an actual 
lesson itself so that we have better awareness of health advocacy.”
Interviewee 1
“[The curriculum] can have more case studies in terms of real-life examples on 
how pharmacists may be able to contribute to health advocacy.”
Interviewee 5

Contrarily, some interviewees felt that the curriculum was already effec-
tive in inculcating health advocacy and displayed enhanced awareness 
of it.

“From what we’ve covered in Year 1, I think they’re trying to impress on us that 
it’s not just about providing healthcare but also managing health, just to pre-
vent people from even being in the state to need healthcare services.”
Interviewee 2
“If you make the drug cheaper here in a way, then you tend to promote health 
because patients are able to purchase this drug and utilise it.”
Interviewee 4
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students’ enthusiastic feedback on experiential learn-
ing, more opportunities were also incorporated in Year 
2 for them to integrate content and skills and translate 
them into practice.

Thematic analysis of Post‑Year 2 interviews
Six students were interviewed after undergoing the Year 
2 pharmacy curriculum, and another thematic analysis 
was conducted (Table 4).

Table 4  Thematic analysis of Post-Year 2 interviews

Themes and Description Sample interview excerpts

Integration between basic, clinical, and systems sciences facilitated the internalisation of health advocacy concepts in students
The interviewees could clearly connect basic, clinical and systems sci-
ences and apply them in pharmacy practice, as a result of curriculum 
integration.
They displayed holistic understanding of the local healthcare landscape, 
and the social, political, economic, and cultural factors that affect health. 
They also acknowledged that health advocacy is an intrinsic responsibility 
of pharmacists.
Ideally, this would transpire them to practise health advocacy on an indi-
vidual, population, and ultimately, systems level. For instance, one 
interviewee suggested using online platforms to reach out to a wider 
audience beyond individual patients.

“We can see the integration… in the skills module [where] we use the informa-
tion and content that we learnt in the systems modules. And there is an over-
arching module that teaches us law regulations, ethics, and related matters.”
Interviewee 10
“We don’t view [health advocacy] as a separate part of being a pharmacist.”
Interviewee 6
“[There are modules that cover] social issues regarding inequality, pharmaco-
economics, pharm[acy] law… these develop us holistically as pharmacists, 
other than just the [basic and clinical] sciences, like how we treat patients, 
choice of therapy, et cetera…”
Interviewee 8
“[Health advocacy can be practised on both an individual and community 
level.] For example, during dispensing, that is a personal level. And maybe, using 
the public sites like the government websites [can help us] to expand to the 
public as well, so we can reach out to more people, and maybe tell them what 
does this medicine do, and what are the possible side effects and what they 
should look out for.”
Interviewee 7

Increasing complexity of content taught
The interviewees recognised how previous concepts were reinforced 
in increasing intricacy, a cornerstone of a spiral curriculum.

“How [the professors] introduced to us, section by section, interacting with 
patients. So in Year 1 Semester 1, we [learnt] only history taking. In [Year 2 
Semester 1], [we learnt about] diagnosing minor ailments. This semester, we 
[learnt about the] suggest[ed] treatments for minor ailments. So that step-by-
step gradual exposure has also helped me to learn at a better rate.”
Interviewee 6
“[The curriculum] is organised like a ladder. The foundation is built in Year 1… 
there are then different systems modules coming in. And even on these systems 
modules, there are more systems modules that are built on it.”
Interviewee 8

Roleplaying and experiential learning helped students put knowledge into clinical or community care perspectives
The interviewees viewed roleplaying in patient interaction simulations 
as ideal avenues to apply their knowledge.
The interviewees also appreciated experiential learning and many cited 
PECT particularly, where students are attached to training institutions 
including community pharmacists, polyclinics, and hospitals.

“Knowledge [from the patient communication and skills module] is integrated 
into communicating information to patients or trying to get some information 
from patients… so we can suggest the appropriate pharamcological manage-
ment, non-pharmacological management and monitoring and follow-up, et 
cetera, in the pharmaceutical care plan.”
Interviewee 11
“I expect to do more experiential learning to actually try out the skills and [use 
the] content that we learnt, so we can actually apply it, instead of simply just 
learning about it.”
Interviewee 10
“[I would expect to experience] more PECT rotations and more time out of the 
[classroom] context and appreciating what pharmacists do. I think that, to 
me, plays the biggest role in helping to shape what I view about pharmacists 
and how pharmacists can make a huge impact in this healthcare system and 
continue to educate the general public.”
Interviewee 9

Curriculum instilled greater confidence in students to practise professionally
The interviewees expressed greater confidence towards their professional 
practice by virtue of the knowledge, attitude and experience gained 
from the curriculum.

“I am better able to make judgements in the future as a future healthcare 
provider.”
Interviewee 9
“I can help my family [by practising] health advocacy with their health… with 
all these integrated knowledge that I have learn from the curriculum.”
Interviewee 11
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Discussion
The insignificant improvement in students’ level of inter-
nalisation of health advocacy after Year 1 can be attrib-
uted to the lack of emphasis on health advocacy. During 
the Post-Year 1 interviews, many suggested that clearer 
definitions and objectives could be set for health advo-
cacy (Table 3). The implicit nature of health advocacy is 
a potential barrier in improving its internalisation as stu-
dents do not perceive it to be as important as clinical and 
basic sciences [32]. Furthermore, students still regarded 
it as an isolated concept, failing to establish its connec-
tion with basic, clinical, and systems sciences. Generally, 
while health advocacy could be made more apparent, it 
should be woven into the curriculum longitudinally to 
encourage students to formulate its practice into habit 
[33, 34].

Moreover, many students believed that pharmacists 
have limited roles in advocating for health beyond indi-
vidual patient care (Table 3). This is possibly due to the 
Year 1 curriculum being the beginning of the spiral cur-
riculum, where concepts were taught on an introductory 
level and more emphasis was placed on building strong 
conceptual foundations. For instance, the Year 1 curricu-
lum introduced the foundational concepts of healthcare 
financing and rising healthcare costs (Fig. 1). While these 
would help students understand the economic backdrop 
of healthcare, students would have yet to be exposed to 
how these concepts can be employed on a population 
and systems level, since these would be taught in subse-
quent years of the curriculum in increasing complexity. 
Therefore, the Post-Year 1 findings on the lack of inter-
nalisation of health advocacy in students are not neces-
sarily indicative of curricular flaws, and instead, may be 
an inevitable attribution of the rudimentary yet quintes-
sential beginning point of the spiral curriculum.

Following the Year 2 curriculum, there was an improve-
ment in the internalisation of health advocacy. In line 
with the spiral curriculum, the Year 2 curriculum rein-
forced previous concepts and built more complex ideas 
on them (Table  4). Moreover, integration enabled stu-
dents to see interrelationships more clearly, improved 
their retention of information by linking health advocacy 
concepts taught in Year 1 to specific contexts [35], and 
subsequently, facilitated their application of such knowl-
edge in actual settings [36]. This may explain the shift 
from integration being perceived as lacking in the Year 1 
curriculum to more apparent in the Year 2 curriculum as 
reflected in the thematic analysis.

The Post-Year 2 interviews suggested that roleplay-
ing and experiential learning are beneficial in teach-
ing health advocacy (Table  4). They expose students to 
patients’ multifaceted ideas, concerns, and expectations, 

humanising patients and spurring students to consider 
patients’ attitudes with their medical conditions [37]. 
Moreover, roleplaying and experiential learning are 
intuitive platforms for students to consolidate informa-
tion learnt and apply them to real-world scenarios [38, 
39]. The Year 2 curriculum introduced these experien-
tial learning opportunities, such as PECT (Table 4). The 
active community involvement provides an authentic and 
emotional lens for students to appreciate the impacts of 
social organisation, socioeconomic factors, health poli-
cies, and other factors on patient decisions and health 
outcomes [23, 40]. Hence, through meaningful reflection 
on their experiences, students would be more empow-
ered and confident in their abilities to tackle underlying 
upstream factors of health inequity during their under-
graduate journeys and during their professional careers 
[41–43].

The overall improvement in students’ internalisation of 
health advocacy reflects the effectiveness of spiral inte-
grated curricular designs in instilling health advocacy. 
This is consistent with cognitive psychology theories that 
have found that interweaving the teaching of basic sci-
ences with that of clinical sciences sets the context for the 
knowledge learnt in the formal academic setting [44]. As 
opposed to the traditional block curriculum, where basic 
sciences concepts are taught in isolation, the integrated 
curriculum enables students to organise and connect the 
fundamental concepts to clinical practice more easily [36, 
45]. This also improves the retention of knowledge as it 
provides opportunities for students to apply their knowl-
edge within a reasonable timeframe [22, 35, 46].

Study limitations
This study has several potential limitations.

Firstly, open-ended questions in the questionnaires 
relied on students’ abilities to give articulate accounts 
of their opinions, which might not accurately reflect 
their underlying attitudes towards health advocacy. Fur-
thermore, the coding process might be subjective as it 
depended on the researchers’ interpretation of students’ 
responses. To overcome bias in the assessment process, 
two researchers independently coded the question-
naire responses and themes recurring in the interview 
responses. All differences in opinions were adjudicated 
by the Principal Investigator.

Secondly, interviews were conducted on a voluntary 
basis, potentially introducing voluntary response bias. 
There was likely an oversampling of students who were 
more opinionated about health advocacy and the cur-
riculum, and thus, an overstatement of the effects of the 
curriculum on the internalisation of health advocacy.
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Thirdly, the limited sample size obtained for the inter-
views and any potential bias introduced as a result of the 
voluntary nature of the interview recruitment process 
contributed to a lack of diversity in the data, thus mak-
ing it difficult to ascertain if data saturation has been 
reached.

It is acknowledged that the quantitative and qualitative 
methods used each have their own limitations and biases 
[47], and their impact on the internal validity of this 
study may have been accentuated by the lack of a con-
trol group. To enhance the validity of the study findings, 
a mixed methods research design was used. Since the 
results of the questionnaires and interviews converged 
and corroborated with each other, the inherent biases 
of each method were counteracted, thus improving the 
credibility of the findings in this study [48, 49]. Addition-
ally, the mixed methods research design offered multi-
ple perspectives on the integrated curriculum’s impact 
on the internalisation of health advocacy, thus produc-
ing a comprehensive and holistic understanding of the 
obtained results [50, 51].

Future directions
While there is a lack of evaluation on whether the par-
ticipants would go on to actively practise health advo-
cacy during their professional careers, further follow-up 
evaluative studies can be conducted in the long run on 
the same cohort of students to investigate this. It is hoped 
that future studies can identify other crucial elements 
and areas of improvement in this integrated curriculum, 
and potentially, guide the implementation of similar inte-
grated curricula in postgraduate pharmacy education, 
other pharmacy and even other healthcare disciplines 
educational institutions.

Moreover, taking into account that the experiential 
learning opportunities in this integrated curriculum are 
primarily in patient care settings, designers of similar 
prospective curricula may also partner with social and 
political institutions to expose students to grassroots 
organisation and policy making [33]. This potentially 
enables students to internalise the scope of their roles in 
health advocacy more comprehensively beyond patient 
and community care settings.

Conclusion
This paper discussed and evaluated the effectiveness of 
a spiral integrated undergraduate Pharmacy curriculum 
on the internalisation of health advocacy in pharmacy 
students. The improvement in internalisation of health 

advocacy in the study population suggests promising 
results of spiral integrated curricular designs which inte-
grate basic, clinical, and system sciences.
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