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Abstract: Rural areas are often difficult to access reliably with medicine and vaccines. This study
aimed to examine rural health care workers’ attitude towards drone delivery for medicine and
vaccines and the factors that influenced it. Health care workers from four rural health care facilities
were sampled. Participants self-reported their demographic information, attitude towards medicine
and vaccine delivery using drones, perception of benefits and risks of using drones, and perceived
leadership innovativeness through an online or a pen-and-paper questionnaire. A total of 272 health
care workers (mean age = 36.19, SD = 8.10) from all of the sites participated in this study. More
than half of the study participants agreed or strongly agreed that using a drone to deliver medicine
and vaccines is a good idea (54.2%, 95% CI [47.5, 60.8]), a wise idea (54.6%, 95% CI [47.9, 61.2]),
and is desirable (52.5%, 95% CI [45.7, 59.0]). Males (β = 0.223), workers from the Obstetrics and
Gynaecology department (β = 0.135), a lower perceived delivery risk (β = −0.237), and higher
leadership innovativeness (β = 0.336) predicted positive attitudes towards drone usage. Assistant
medical officers (β = −0.172) had a negative attitude. There is a need to further understand the roles
of occupation and leadership innovativeness in predicting health care workers’ attitude towards
drone usage, as these differences could be embedded within their roles in the health care system.

Keywords: drone delivery; rural; vaccine; medicine health care worker; attitude; COVID-19

1. Introduction

Accessibility is a fundamental prerequisite for sustainable development, as an intrinsic
right and condition of living. People living in rural areas face major challenges due to
long distances between the community and the nearest health facility, be it a health centre,
district hospital, or central hospital. People living in rural areas also face less reliable
access to transport and facilities [1]. Most of the rural areas are often difficult to access;
thus, logistics processes become complicated, and local contracting capability is limited [2].
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A recent study [3] had also concluded that rural territories often suffer from scarce and
inadequate access to basic services, amenities, and opportunities, resulting in territorial and
socioeconomic marginalisation. This was previously supported by [1], who had confirmed
that transport and health are inextricably linked.

In terms of demographics, 23.9% of Malaysians live in rural areas in about 26,400 villages.
There continues to be a gap between rural and urban household incomes, in which the gross
monthly income of household by strata was RM4359 (USD1032) in rural areas and RM7671
(USD1816) in urban areas [4]. There is an annual growth of 1.8 percent for those above the age
of 65, which means the rural population is ageing faster than the urban population [4]. Even
though absolute poverty is largely a thing of the past, the prevalence of low socioeconomic
status is higher in rural areas in Malaysia [5]. Apart from income, there appears to be a gap in
the health status of the rural population. For example, according to the National Health and
Morbidity Survey 2015, the rural population has about 3% more cases of hypercholesterolemia,
at 33.5%, compared to the urban population at 29.3% [6].

Medical technologies are fast developing and enable solutions to the problems that
still exist. Medical technologies in health care include automatisation and robotisation in
the delivery of medical services, the use of information technology in maintaining hospital
records, and artificial information to make diagnoses [7]. Unmanned aerial vehicles or
drones are fast becoming a health care technology application; these have been used in
various ways, such as search-and-rescue in natural disasters, the transport of blood samples,
and even the delivery of vaccines and medications to rural areas [8,9].

To overcome disparities in health care provision, the use of medical technology should
be disseminated to rural areas. Malaysia faces various obstacles to providing health
services to rural communities, including disparities in population density, accessibility,
and accessible service types. About two-thirds of public clinics in Malaysia are located in
rural areas. Nevertheless, a study has revealed that the distribution of health care services
is unequal and has favoured urban areas [10]. For example, in terms of government and
private clinics, the distribution in rural areas was 1.1 per 10,000 population, whilst in urban
areas, it was 2.2 per 10,000 population [10]. Although transportation has long been cited as
a concern for rural residents, reported rural transportation challenges are rarely the focus
of health services research [11]. As a social determinant of health, access to high-quality,
affordable transportation is fundamental to mental, physical, and emotional well-being.
Thus, this problem leads to a huge gap between the people who are living in rural areas.
They will face major challenges due to the long distances between the community and the
nearest health facility [1].

With the option of drone delivery services available, deliveries could be done in
a quicker and eco-friendlier manner at a reduced cost, as compared to traditional delivery
options, such as vans and trucks [12]. The transformation of the delivery method has the
potential to replace manual delivery. Using the drone system may help to achieve automatic,
unmanned, and information-based delivery in order to improve delivery efficiency and
service quality. This will bridge the gap between the demand for order and delivery
service capability.

Health care workers are at the forefront of medical technology acceptance. They
will be one of the main players in managing and delivering the services to the general
public. A study in Oslo, Norway, showed that that health care workers have a positive
attitude towards the usage of drones [7]. Especially in the era of COVID-19, there is a more
urgent need to reach rural areas with vaccines using a fast but safe manner. Several studies
have explored the possibility of using drones to deliver COVID-19 vaccines to inaccessible
areas [13,14]. A few studies had studied consumer acceptance of drone delivery during
the pandemic; these studies, however, had focused on the attitudes towards general goods
or food delivery [15,16]. There is, therefore, a need to explore the attitude of health
care workers towards drone delivery of medicines and vaccines during the COVID-19
pandemic. Drones are currently being explored in Malaysia for use in delivering medicines
and vaccines. However, there is a lack of studies addressing rural health care workers’
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acceptance of drones as a mode of delivery of vaccines and medicines to rural areas. In
addition, health care workers are already burdened with various responsibilities [17].

Rural health care will benefit greatly from the development of alternative delivery
options, such as using drone delivery. This study was a substudy of an Industry Promotion
and Development Grant titled “Designing a Green Delivery Network for Medicine and
Vaccine Delivery in Rural Areas Using Drone” (refer to Funding section and Supplementary
Material S1). The original study had outlined the development and testing for delivering
medicine and vaccines in rural areas using the Visual Line of Sight (VLOS) and Extended
Visual Line of Sight (EVLOS) operational methods as prototypes. In addition, we developed
a platform for placing and tracing orders and managing the delivery fleet. This includes
placing an order by scanning a QR code, submitting an order to the delivery supervisor
to decide on the suitable drone and container to be deployed, notifying the user when
the parcel is being delivered, and notifying the delivery company when the parcel has
been received (refer to Supplementary Material S1 for more details). However, the VLOS
and EVLOS operational methods were shown to be inadequate for vaccine and medicine
delivery in rural areas [18,19]. Therefore, when envisioning a future possibility of delivering
vaccines and medicine in rural Malaysia, using a Beyond Visual Line of Sight (BVLOS)
is more appropriate. Based on the BVLOS operating concept, in this substudy, we aim
to examine rural health care workers’ attitude towards drone delivery for medicine and
vaccines, and the factors that influenced it during the COVID-19 pandemic. To our best
knowledge, this is the first study addressing rural health care workers’ attitude towards
drone delivery conducted during the COVID-19 pandemic.

2. Materials and Methods
2.1. Study Design

This is a cross-sectional study.

2.2. Study Location

The study was held in one district health clinic (Klinik Kesihatan Pengkalan Hulu in
Perak) and three district hospitals without specialists (Hospital Sabak Bernam in Selangor,
Hospital Raja Charles Brooke Memorial in Sarawak, and Hospital Marudi in Sarawak). The
study sites were appropriate as they were identified as district hospitals and a district clinic
that were indicative of their rural locality.

2.3. Sample Size

Based on the recommendation by Tabachnick and Fidell [20] for performing a regres-
sion analysis, the rule-of-thumb formula of 50 + 8 m (where m = number of predictors)
was used to calculate the sample size. Based on this assumption, there should be at least
196 participants recruited from these health centres. Inclusive of a drop-out rate of 20%,
235 participants in total were targeted.

2.4. Participants and Sampling Method

Universal sampling was used to recruit all hospital/clinic staff from the sites. The
inclusion and exclusion criteria of health care workers to be involved in this study were as
follows: aged 18 years old and above, hospital-based occupations (Medical Officer, Assistant
Medical Officer, Nurse, Pharmacist/Assistant Pharmacist, or Attendant/Administrator in
the clinic/hospital), and the health care worker has served in the hospital/clinic for at least
6 months. Exclusion criteria were: not able to read Bahasa Malaysia and English (Form
3 level) and not willing/able to provide informed consent.

2.5. Measures

Demographic sheet: The following information were collected from the demographic
sheet: age, gender, ethnicity, religion, marital status, occupation, department, hospi-
tal/clinic where they are working, and highest education attained.
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Drone Acceptance Questionnaire: The questionnaire developed by Yoo et al. [12]
measured the factors affecting consumers’ attitudes towards drone delivery and their in-
tention to adopt it. We adapted the questionnaire to specifically address attitude towards
drone delivery of medicine and vaccines. The final questionnaire consists of 30 items an-
swered on a five-point Likert scale ranging from “strongly disagree-1” to “strongly agree-5”
(see Supplementary Material S2). The domains were (1) attitude towards drone delivery
of vaccines and medicine, (2) intention to use drone to deliver vaccines and medicine,
(3) advantage of speed, (4) advantage of environmental friendliness, (5) compatibility with
lifestyle, (6) complexity of using drone for the delivery of vaccines and medicine, (7) perfor-
mance risk, (8) delivery risk, and (9) personal innovativeness. The original questionnaire
had demonstrated acceptable convergent and discriminant validity, as well as reliability of
Cronbach’s alpha ranging from 0.752–0.975. In the current study, the domains of personal
innovativeness (α = 0.598) and performance risk (α = 0.655) were excluded from further
analysis due to an internal consistency reliability of less than 0.70. The remaining domains
recorded the internal consistency reliability, which ranged from 0.868–0.954.

Innovative leadership: Two questions on perceived leadership innovativeness were
added to the questionnaire. They were: “My leader supports innovative ideas” and “My
leader is open to innovative ideas,” adapted from Comtet and Johannessen [7] and an-
swered on a five-point Likert scale ranging from “strongly disagree-1” to “strongly agree-5”.
They were found to have a good internal consistency reliability to form the domain of
innovative leadership influence (α = 0.846).

2.6. Procedures

All questionnaires were forward–backward translated into Malay independently by
two linguistic and two subject matter experts. A harmonisation meeting between the
researchers determined the final version of the Malay questionnaire.

Permission to approach participants was obtained from the director of each hospital
and the head of each department. Participants were approached using two modalities:
an online survey (Hospital Marudi and Hospital Raja Charles Brooke Memorial) and
a pen-and-paper survey (Sabak Bernam Hospital and Pengkalan Hulu Health Clinic). The
researcher briefed the participants on the aim and procedures of this study. Participants
were given sufficient time to consider their participation in the study. Upon obtaining
informed consent, the questionnaires were distributed in hard or soft copy to each of the
health care workers. Filling out the questionnaire would take approximately 15 min. The
researcher approached the participant again the next day to collect the questionnaire in
hard copy or to remind them to fill out the online questionnaire.

Data was processed using IBM SPSS for Windows, Version 25 (SPSS Inc.: Armonk, NY, USA).
The normal distribution of the data was established using skewness and kurtosis values
of < ±2. The independent samples t-test and one-way ANOVA were used to test whether
there were significant differences in attitude towards drone usage in terms of gender, age,
occupation, department, and the hospital/clinic where they were working. We had in-
cluded gender and age in the analysis because a past study in Germany found that males
and younger participants had a more positive attitude towards the adoption of civil drones
than females and older participants, respectively [21]. The correlations between the contin-
uous variables were tested using Pearson’s correlation. Predictors that were significantly
associated with attitudes towards drone usage were included in a multiple linear regression
model. All two-tailed statistical analyses were deemed significant at p < 0.05.

3. Results

A total of 272 health care workers (mean age = 36.19, SD = 8.10) from all of the
sites participated in this study between April and September of 2021. Most of the partici-
pants were female (77.5%), aged 30–39 years old (49.3%), Malay (63.9%), married (78.4%),
had a diploma (49.8%), nurses (47.6%), and from the medical department (30.0%). The
demographic characteristics of the participants are reflected in Table 1 (refer to Table 1).
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Table 1. Demographic variables and association with total drone acceptance scale (n = 227).

Variable Number (n) Percentage (%)
Attitude towards Using Drone

Mean Standard
Deviation F/t Statistic (df) p-Value

Institution 3.51 (3223) 0.016 *
Hospital Tuanku Ampuan Jemaah, Selangor 100 44.1 9.62 2.86
Hospital Memorial Raja Charles Brooke III, Sarawak 44 19.4 9.64 2.14
Hospital Marudi, Sarawak 43 18.9 10.86 1.85
Pengkalan Hulu Health Clinic, Perak 40 17.6 10.73 3.16

Age (years) 1.253 (3221) 0.292
Mean (Standard Deviation) 36.19 (8.10)
18 to 29 47 20.9 9.72 2.98
30 to 39 111 49.3 10.38 2.60
40 to 49 45 20.0 9.60 2.59
50 to 59 22 9.8 9.86 2.49

Gender 2.241 (225) 0.026 *
Male 51 22.5 10.78 2.47
Female 176 77.5 9.84 2.70

Occupation 3.382 (4222) 0.010 *
Medical Officer 21 9.3 10.81 2.09
Nurse 108 47.6 10.52 2.46
Assistant Medical Officer 20 8.8 9.75 2.83
Hospital Attendant/Administrative Officer 35 15.4 9.66 3.20
Pharmacist/Assistant Pharmacist 43 18.9 8.98 2.60

Department 3.571 (5221) 0.004 **
Medical 68 30.0 10.41 2.21
Pharmacy 43 18.9 11.38 1.41
Accident and Emergency 20 8.8 10.16 2.83
Paediatrics 19 8.4 9.25 2.65
Obstetrics and Gynecology 16 7.0 8.84 2.75
Others 61 26.9 10.39 3.00

Note. * significant at <0.05. ** significant at <0.01.

In terms of attitude towards using drones to deliver medicine and vaccines, more than
half agreed or strongly agreed that using drone delivery for medicine and vaccines is a good
idea (54.2%, 95% CI [47.5, 60.8]), is a wise idea (54.6%, 95% CI [47.9, 61.2]), and is desirable
(52.5%, 95% CI [45.7, 59.0]). The results of the independent samples t-test and one-way
ANOVA revealed that institution, gender, occupation, and department were significantly
different in terms of attitude. The bivariate correlation showed that intention to adopt,
advantage of speed, environmental friendliness, compatibility, complexity, delivery risk,
and leadership influence correlated significantly with attitude towards drone usage. These
significant variables were entered into the multiple linear regression to test the adjusted
influence of each variable on attitudes towards drone acceptance. Furthermore, intention
to adopt, advantage of speed, environmental friendliness, compatibility, and complexity
had a strong correlation (r > 0.7) with attitude towards drone usage, and, therefore, were
also excluded from further analysis (refer to Table 2).

The results of the multiple linear regression showed that the predictors accounted for
a significant variability in attitude towards drone usage: R2 = 0.334, adjusted R2 = 0.286,
F (15,211) = 7.049, p < 0.001. Males (β = 0.223), workers from the Obstetrics and Gynae-
cology department (β = 0.135), a lower perceived delivery risk (β = −0.237), and higher
leadership innovativeness (β = 0.336) predicted positive attitudes towards drone usage
to deliver medicine and vaccines. Conversely, assistant medical officers (β = −0.172) had
a negative attitude towards drone usage (refer to Table 3).
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Table 2. Correlational analysis of attitude towards drone delivery, intention to adopt drone for
delivery of vaccines and medicine, and related factors.

Variable Mean (SD) Cronbach’s α 1 2 3 4 5 6 7 8

Attitude (1) 10.05 (2.67) 0.921 - 0.878 *** 0.772 *** 0.746 *** 0.796 *** 0.764 *** 0.276 *** 0.351 ***

Intention to
adopt (2) 9.65 (2.87) 0.954 - 0.847 *** 0.847 *** 0.898 *** 0.884 *** 0.252 *** 0.447 ***

Advantage of
speed (3) 10.57 (2.60) 0.945 - 0.839 *** 0.817 *** 0.765 *** 0.183 ** 0.413 ***

Environmental
friendliness (4) 10.50 (2.46) 0.933 - 0.816 *** 0.782 *** 0.179 ** 0.404 ***

Compatibility (5) 9.75 (2.63) 0.927 - 0.896 *** 0.237 *** 0.403 ***

Complexity (6) 9.44 (2.69) 0.923 - 0.267 *** 0.417 ***

Delivery risk (7) 6.56 (2.10) 0.868 - 0.024

Leadership
influence (8) 7.28 (1.38) 0.846 -

Note. *** significant at <0.001. ** significant at <0.01.

Table 3. Multiple linear regression of factors affecting attitude towards drone acceptance.

Variable B
95% Confidence Intervals

Beta p-Value
Upper Lower

Constant 3.590 1.294 5.886

Institution
Hospital Tuanku Ampuan Jemaah, Selangor −0.436 −1.437 0.565 −0.081 0.391
Hospital Raja Charles Brooke Memorial, Sarawak −0.617 −1.658 0.425 −0.091 0.245
Hospital Marudi, Sarawak 0.760 −0.375 1.894 0.112 0.188
Pengkalan Hulu Health Clinic, Perak (ref)

Gender
Male 1.424 0.547 2.300 0.223 0.002 **
Female (ref)

Occupation
Medical Officer (ref)
Nurse −0.222 −1.432 0.989 −0.042 0.718
Assistant Medical Officer −1.617 −3.126 −0.108 −0.172 0.036 *
Hospital Attendant/Administrative Officer −1.079 −2.454 0.296 −0.146 0.123
Pharmacist/Assistant Pharmacist −0.289 −2.514 1.935 −0.043 0.798

Department
Medical 0.606 −0.252 1.465 0.104 0.165
Obstetrics and Gynecology 1.403 0.067 2.738 0.135 0.040 *
Paediatrics 0.456 −0.847 1.759 0.047 0.491
Accident and Emergency −1.009 −2.293 0.275 −0.107 0.123
Pharmacy −0.854 −2.892 1.184 −0.126 0.410
Others (ref) 0.606 −0.252 1.465 0.104 0.165

Delivery risk 0.302 0.150 0.453 0.237 <0.001 ***

Leadership influence 0.650 0.430 0.871 0.336 <0.001 ***

Note. *** significant at p < 0.001. ** significant at p < 0.01. * significant at p < 0.05. R2 = 0.334, adjusted R2 = 0.286,
F (15,211) = 7.049, p < 0.001.

4. Discussion

This study aimed to investigate the attitude of rural health care workers towards drone
delivery for medicine and vaccines, as well as the factors that influenced their attitude.
The COVID-19 pandemic has brought an emphasis on contactless delivery options, such
as drone delivery, in addition to reaching rural areas during a medical crisis with the
required medicine and vaccines at a fast speed [22]. Overall, slightly more than half of
the rural health care workers surveyed expressed a positive attitude towards drone usage.
In comparison, another study on public attitude towards drone delivery also reflected an
overall positive attitude towards its adoption (Mean = 3.65, SD = 1.20) [12]. A study in
Norway showed that a majority (70%) of the health care staff believed drones were a viable
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future option for medical transportation issues [7]. In contrast, the results of this study
showed that the attitude towards drone usage was still mixed, and, therefore, there is
a need to explore further the perceived barriers and facilitators towards its adoption.

Regarding health care workers’ attitude towards adopting drones in medical parcel
delivery, it appears that the most influential factor was an innovative leadership influence.
The results could be explained by the high levels of power distance among Malaysians,
where individuals unquestioningly accepted the presence of a powerful vs. powerless
hierarchical order [23]. The healthcare setting itself exemplified a strong tendency for
a greater power distance [24,25]. Therefore, perceived innovativeness of a leader may be
crucial in the implementation of using drones for delivering medicine and vaccines in rural
Malaysia. An innovative leader would be willing to support a new initiative such as this
and also provide the resources to carry it out well. Alternatively, failure by the leadership
to carry it out well may potentially lead to the failure of adopting drone usage.

The perceived delivery risk of using drones was the second most influential factor
associated with attitude towards drone delivery of medicine and vaccines. The results of
this study were not consistent with another study on drone usage for food delivery, where
delivery risk was not associated with attitude and acceptance of drones for this purpose [26].
Concerns regarding the delivery risk experienced by drones, due to theft or damage, may
be higher for the delivery of medicines and vaccines, in comparison with food delivery,
because the former may involve controlled medicine or potentially toxic substances.

Males also recorded a more positive attitude towards drone usage. This may be
because males have a higher risk acceptance in general [27], and, therefore, their percep-
tions of the benefits of drone usage may outweigh concerns about the risks. In addition,
females from rural areas may be more susceptible to the gender divide in new technology
acceptance [28,29]. This was perhaps a result of higher anxiety with regards to technology
usage [30] or due to a higher emphasis on traditional gender norms and a lack of opportu-
nity to use technology [31]. The results are consistent with other studies on public attitudes
towards drones, whereby males reported greater support for drone usage [32]. In terms
of the adoption of drones for medical transportation, a Norwegian study likewise demon-
strated greater acceptance among males as compared to female health care employees.

Descriptive and univariate analysis showed that pharmacists/assistant pharmacists
had a low mean score for the acceptance of drone usage. However, in the multiple linear
regression, only assistant medical officers showed a negative attitude towards adopting
drones in medicine and vaccine delivery. Notwithstanding the non-significant results, the
negative attitude towards drone acceptance among pharmaceutical workers is of concern.
This is because pharmacists would be more involved in the logistics and planning of
a drone delivery system, through their expert input on the specifications of the medicines
and vaccines to be delivered, such as ideal temperature, safe handling, storage, and legal
concerns [33]. Their attitude may stem from their knowledge of the complexity of drone
delivery of these goods. In contrast, a study among pharmacists in the UK revealed that
a majority (73%) agreed to the use of drones in delivering an EpiPen® in anaphylaxis
emergencies, especially among younger pharmacists [34]. Further studies need to explore,
perhaps qualitatively, the perceived barriers that generated the relatively negative atti-
tude of Malaysian rural pharmacy workers towards using drones to deliver medicine
and vaccines. In addition, it would be beneficial to also explore the more negative atti-
tudes of assistant medical officers towards drone usage in comparison with those of the
medical officers.

This study has an impact on shaping policies and practices for the implementation of
and recommendations for the adoption of drones in the rural health care sector for the de-
livery of medicine and vaccines. For example, by understanding that perceived leadership
innovativeness is important, rural hospital and clinic directors could be encouraged to sign
up their hospitals as drone-friendly hospitals for a pilot project implementing drone deliv-
ery. Limited understanding and fears regarding drone delivery among health care workers
could be overcome by continuous education activities related to the medical logistics in-
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volving drones. The benefits and challenges of using drones in medical delivery could be
addressed during these activities. Best practices for implementing drone delivery in clinics
and hospitals could be shaped through workshops involving all stakeholders. Finally,
future research could focus on how to improve drone acceptance, not only among health
care workers, but also among patients and their caregivers. During a health crisis such as
the COVID-19 outbreak, innovative solutions for contactless, speedy, and cost-effective
delivery systems become more viable. Rural areas could be reached quickly to deliver
important vaccines and medicines that could combat life-threatening diseases. A study
has found that time savings from using drones to deliver biologic samples to rural areas
were between 65% and 74% when the drone speed is at 100 km/h [35]. However, the
cost of time gains is offset by the fact that a lesser volume of goods and samples could
be transported [35]. Understanding the enablers and barriers to implementing a drone
delivery system for medicines and vaccines among its core stakeholder, the rural health
care workers, is an important first step to its implementation. In our study, both the per-
ceived beneficial and risk factors played their parts, and therefore both need to be taken
into consideration.

There are a few limitations to this study. First of all, even though the study was
carried out during the COVID-19 pandemic, we did not control for factors related to this
pandemic. Due to the limited number of rural medical centres sampled in this study,
and because they were chosen using the convenience sampling method, we were unable
to generalise our results to all rural centres in Malaysia. Future studies could be more
extensive by randomly selecting a representative sample of rural medical centres to enable
better generalisation of the study. We did not explain to the participants the type of
drone delivery we were conceptualising, and therefore depended on the participants’ prior
knowledge and conceptions about drone delivery. This has pros and cons. On the one
hand, participants may have ideas about drones that do not match the current technology
available. Therefore, their misconceptions may have caused bias in their responses. On
the other hand, providing participants with information about our understanding of drone
delivery may inadvertently produce bias. The information we provide may be favourable
towards drone usage, leading to a more positive attitude towards using drones to deliver
medicine and vaccines. We should also find out how perceptions of drone delivery may
have been affected by the outbreak. For example, the pandemic may have tempered the
perceived risk of drone delivery, as contactless delivery has been perceived to be more
important after the outbreak [36]. Finally, as a cross-sectional study, cause-and-effect
between the variables could not be established.

5. Conclusions

In conclusion, the main finding of this study was that slightly more than half of the
rural health care workers surveyed had a positive attitude towards medicine and vaccine
delivery using drones, indicating that the attitude towards drone usage was still mixed.
Specifically, more than half agreed or strongly agreed that using drone delivery for medicine
and vaccine is a good idea (54.2%), is a wise idea (54.6%), and is desirable (52.5%). Factors
influencing their attitude include leadership innovativeness, perceived delivery risk, and
being male. In addition, the perceived benefits of using drones, such as the advantage
of speed, environmental friendliness, higher compatibility, and lower complexity were
strongly correlated with a positive attitude. Of note, there is a need to further understand
the role of occupation and department in predicting health care workers’ attitude towards
drone usage, as these differences could be embedded within their roles in the health care
system. Understanding the factors influencing drone acceptance could help to tailor policies
and practices that enable the adoption of drones into the delivery of medicine and vaccines
to rural areas.
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