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Abstract

Background

The success of any randomized clinical trial relies on the willingness of people to be

recruited in the trial. However, 90% of all clinical trials worldwide have been reported to have

failed to recruit the required number of trial participants within the scheduled time. This

study aimed to qualitatively explore the motivations and barriers for healthy participants to

participate in herbal remedy clinical trials in Tanzania.

Materials and methods

This study used a qualitative descriptive research design based on the theory of planned

behaviour. A total of five Focus Group Discussions (FGD) were conducted at Bagamoyo

Clinical Trial Facility from 29 to 30 May 2021. Each group consisted of 5 to 10 participants.

The participants of the study were 30 healthy males aged 18 to 45 male who participated in

the clinical trial that evaluated the safety, tolerability, and efficacy of Maytenus Senegalen-

sis. The focus group discussions were recorded audio-recorded. Verbatim transcription and

thematic analysis were performed on the data.

Results

The prominent motivations mentioned were the opportunity for self-development, altruism,

flexible study visit schedule, and financial compensation. Furthermore, the Participants’

mothers and friends were reported as those most likely to approve of participation in an

herbal remedy. The most mentioned barriers were inconvenience related to time commit-

ment requirements, possible side effects, inflexible study visit schedule, and having other
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commitments. Moreover, the participants’ father was reported to be more likely to disap-

prove of participation in a clinical trial of herbal remedy clinical trial.

Conclusions

The results of this study showed that the motivations and barriers of healthy participants to

participate in clinical trials of herbal remedies are varied and that participants are motivated

by more than financial gains. The identified motivations and barriers can be used as a guide-

line to improve the design of recruitment and retention strategies for herbal remedy clinical

trials.

Introduction

The use of Traditional herbal medicine as a treatment of various diseases and health conditions

has a very long historical background [1]. In Africa, traditional herbal is much more prevalent

compared to conventional medicine, and around 80% of people in African countries are regu-

lar users [2].

Herbal medicines, also called botanical medicines, vegetable medicines, or phytomedicines.

As defined by World Health Organization (WHO), herbal medicines are herbal materials,

herbal preparations, and finished herbal products that contain as active ingredients parts of

plants, or other plant materials, or combinations as active ingredients [3]. Despite its wide use,

there is a dearth of clinical evidence supporting the safety and efficacy information for most

traditional herbal medicines.

Randomized clinical trials (RCTs) are seen as the gold standard for the evaluation of medi-

cal products. The introduction of randomized clinical trials in the evaluation of traditional

herbal medicines could open up the possibility of testing many herbal products in Africa. The

success of any randomized clinical trial depends on the willingness of people to be recruited in

the trial. However, 90% of all clinical trials worldwide have been reported to have failed to

recruit the required number of trial participants within scheduled time [4].

Sluggish recruitment for clinical trials adversely affects the timely accrual of clinical data.

Therefore, the delay in obtaining of clinical data could lead to a further delay in the develop-

ment of a medical product or result in the abandonment of a product before its true value is

known [5–11].An understanding of the motivation of clinical trial participants to participate

in the trials is, therefore, imperative.

Previous studies have been suggested several potential influences or motivation factors for

the participant’s decision to participate in randomized clinical trials. These include the percep-

tion of study procedures, clinical trial staff, the travel times during study visits, altruism,

expected health benefits, and financial consequences attached to the participation in the trial

[12–24].

To our knowledge, no previous published studies have investigated motivations and barri-

ers for the decision to participate in clinical trials of herbal remedies. In addition to that, most

of those studies were also not based on a theoretical framework. The theoretical framework

provides a general theoretical lens through which investigators approach study methods and

analysis to make sense of social phenomena [25]. There is a need to explore the motivations

and barriers of Healthy participants to participate in herbal remedy clinical trials of herbal

remedies in Tanzania using the Theory of Planned Behaviour (TPB). This theory of planned

behaviour has improved our understanding of the participants of the the motivations of herbal

remedy clinical trials. Theory of Planned Behaviour (TPB) is a well-validated decision-making
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model and is widely used to improve our understanding of health-related human behaviour

[26].

The Theory of Planned Behaviour (TPB) proposes that an individual behaviour is deter-

mined by intention to adopt a behaviour. Furthermore, TPB proposes three best determinants

of intention to adopt a behaviour: attitude, subjective norms, and perceived behavioural con-

trol. Attitude is defined, by behavioural beliefs (i.e., perceived advantages or disadvantages of

the behaviour), subjective norms by normative beliefs (i.e., social pressures to adopt the behav-

iour), and perceived behavioural control by control beliefs (i.e., perceived ease or difficulty of

adopting the behaviour) (Fig 1) [26,27].

This study aimed to qualitatively explore the motivations and barriers for healthy partici-

pants to participate in herbal remedy clinical trials in Tanzania. In particular, the study aimed

to identify the commonly held beliefs related to attitudes (behavioural beliefs), subjective

norms (normative beliefs) and perceived behavioural control (control beliefs) motivations and

barriers for healthy participants’ participation in clinical trials of herbal remedies.

Materials and methods

Study setting and population

The study was carried out at the Bagamoyo Clinical Trial Facility (BCTF), located on the Kingani

Estate, 74 kilometers north of Dar-es-salaam in the Coastal region. The study population con-

sisted of healthy male adults aged 18 to 45 years who were taking part in the first stage of a ran-

domized clinical trial that evaluated the safety, tolerability and efficacy ofMaytenus Senegalensis.

Study design, sampling, and sample size

The study used a qualitative descriptive research design based on the Theory of Planned

Behaviour framework to gain an in-depth understanding of the motivations and barriers for

Fig 1. Application of the theory of planned behaviour model to investigate attitude, subjective norm, and perceived behaviour control in determine

healthy participants’ participation in herbal remedy clinical trial. Adapted from Ajzen [26,27].

https://doi.org/10.1371/journal.pone.0271828.g001
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healthy participants to participate in herbal remedy clinical trials. This qualitative study was

embedded within a randomized controlled trial evaluating the safety and efficacy ofMaytenus
Senegalensis (herbal remedy) to for the Treatment of Uncomplicated Malaria Episodes in

Adult Patients aged 18 to 45 years old Compared to Artemether-lumefantrine (ClinicalTrials.

gov Identifier: NCT04944966). Participants in the first stage of the randomized controlled trial

were healthy individuals and for the second stage were patients with simple malaria.

A qualitative study within trials has been used for different purposes, including to provide

insight into processes of behaviour change or to help understand the findings of the study, to

identify the acceptability of the intervention or the trial protocol, and to optimize recruitment

and informed consent strategies [28–31].

The sampling strategy was purposeful. All 30 participants who completed the screening

procedure of the first stage of the main randomized controlled trial were invited and agreed to

participate.

Data collection

A total of five Focus Group Discussions (FGD) were conducted at Bagamoyo Clinical Trial

Facility (BCTF) from 29 to 30 May 2021. Each group consisted of 5 to 10 participants

(Table 2). The focus group discussions were moderated and recorded. In addition, the notes

were taken by a designated note taker during discussions as a backup of the recorded data. At

the end of each focus group, participants were asked if they would like to add. The duration of

the focus group discussion ranged from 35 and 66 minutes.

The interview guide was developed based on relevant previous literature in the context of

TPB. Interview questions were grouped into predefined sets, each related to an element of the

theory of planned behaviour (TPB) (Table 1). Additionally, the interview guide was pretested

for the group of people who were not part of the study participants and necessary changes

were made to improve the clarity and length of the questions. The pre-tested data were not

included in the results in the present manuscript.

The interviews were conducted in Swahili language, recorded, later transcribed into Swahili

transcripts. Quality check was done by listening to the audios versus transcripts. The final Swa-

hili transcripts/results were translated into English by the researcher who conversant with

both languages (Swahili and English). The quotes were back-translated to ensure the fidelity of

the interviewees’ statements.

Table 1. Focus group discussion guide.

TPB

component

Elicited beliefs Question

Behavioural

beliefs

Advantages “What do you think are the advantages of volunteering for an herbal

remedy clinical trial?”

Disadvantages “What do you think are the disadvantages of volunteering for an herbal

remedy clinical trial?”

Normative

beliefs

Normative

approval

“Consider the people important to you, who are they and would they

approve of you volunteering for an herbal remedy clinical trial?”

Normative

disapproval

“Is there anyone who would disapprove of you volunteering for an herbal

remedy clinical trial?”

Control beliefs Barriers What factors would encourage you/make it easier to volunteer for an herbal

remedy clinical trial?

Facilitators What factors would discourage you/make it harder to volunteer for an

herbal remedy clinical trial?

https://doi.org/10.1371/journal.pone.0271828.t001
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The study population for this qualitative study was limited to only 30 healthy participants

who agreed to participate in the clinical trial of herbal remedies. Therefore, the data saturation

point was not used to decide when to stop further focus group discussion. However, it was

believed that the data saturation was reached because almost all the new themes were identified

before the analysis of the fifth focus group discussion session. Furthermore, according to the

previous literature, 3 to 6 focus groups are typically sufficient to achieve data saturation [32–

35].

Ethics statement

The randomized control trial in which this study was embarked, was approved by institu-

tional review boards (IRBs) of the Ifakara Health Institute (Ref. IHI/IRB/AMM/ No: 13–

2020), Senate Research and Publications Committee of Muhimbili University of Health

and Allied Sciences (Ref.No.DA.282/298/01.C/30), and the National Institute for Medical

Research Tanzania (NIMR/HQ/R.8a/Vol. IX/3639). The trial was also approved by the

Tanzania Medicines and Medical Devices Authority (TMDA) (Ref. No. TMDA0020/CTR/

0013/03). Written informed consent was sought from all participants in stage one of the

randomized clinical trial (study population for this study). The signing of consent was per-

formed after the participant had read the trial information sheet. Consent was re-affirmed

verbally with participants at each Focus Group discussion and documented in the session

notes by the note-taker.

Table 2. Descriptive data of focus group participants (n = 30).

Focus group number n Age Education level Marital status Occupation status

FG 1 5 24–30 yrs. Higher education 0 Single 2 Business 3

Mean = 27.4 Secondary Education 5 Married 3 Peasant 0

Primary Education 0 Co-habit 0 Fishery 0

No education 0 Employed 2

FG 2 5 24–44 yrs. Higher education 0 Single 4 Business 3

Mean = 28.8 Secondary Education 4 Married 1 Peasant 0

Primary Education 1 Co-habit 0 Fishery 1

No education 0 Employed 1

FG 3 05 21–31 yrs. Higher education 0 Single 4 Business 5

Mean = 24.8 Secondary Education 3 Married 1 Peasant 0

Primary Education 2 Co-habit 0 Fishery 0

No education 0 Employed 0

FG 4 00 21–34 yrs. Higher education 0 Single 4 Business 3

Mean = 25.6 Secondary Education 4 Married 1 Peasant 0

Primary Education 1 Co-habit 0 Fishery 0

No education 0 Employed 2

FG 5 10 18-27yrs. Higher education 1 Single 8 Business 5

Mean = 25.7 Secondary Education 4 Married 2 Peasant 0

Primary Education 4 Co-habit 0 Fishery 1

No education 0 Employed 4

Total 30 18–44 yrs. Higher education 1 Single 22 Business 19

Mean = 26.3 Secondary Education 20 Married 8 Peasant 0

Primary Education 9 Co-habit 0 Fishery 1

No education 0 Employed 10

https://doi.org/10.1371/journal.pone.0271828.t002

PLOS ONE Healthy participants motivations and barriers for the participation in herbal remedy clinical trial

PLOS ONE | https://doi.org/10.1371/journal.pone.0271828 July 21, 2022 5 / 21

https://doi.org/10.1371/journal.pone.0271828.t002
https://doi.org/10.1371/journal.pone.0271828


Data analysis

Data processing begins with copying the audio recordings into verbatim transcripts. The tran-

scriptions were supplemented with notes taken during the focus group discussions. The analy-

sis was done manually and broadly followed the six stages of thematic analysis. Thematic

analysis is a method to identify, analyze and reporting patterns of meaning or theme patterns

found within the qualitative data set [32]. The six steps of thematic analysis are (i) familiarisa-

tion with the data, (ii) generation of initial codes, (iii) searching for themes and patterns, (iv)

reviewing themes and patterns, (v) defining and (vi) naming themes.

The theory-led approach was employed in the development of code and theme. The

ordered data were reviewed and revised in discussion amongst team members and subse-

quently organized into themes that reflected the constructs and language of the TPB (beha-

vioural, normative, and control belief categories). At the end of the data analysis, a content

analysis was conducted on each theme and subtheme to identify the most common responses.

Quotes were included in the manuscript to reflect the intended meaning of the participants.

The data analysis was conducted in the original language (Swahili) to minimize the possibil-

ity of losing the original meaning of concepts.

In this study, motivation is defined as all themes and subthemes categorized as perceived

advantages, participants’ important people’s approval, and perceived ease of participation. Fur-

thermore, the barrier is defined as all themes categorized as perceived disadvantages, partici-

pants’ important people’s disapproval, and perceived difficulty in participating in the herbal

remedy clinical trial.

Results

Socio-demographic characteristics of participants

A total of 30 participants attended one of five focus groups ranging in size from five to 10 par-

ticipants. All participants were men aged between 18 to 44 years (mean = 26.3 years). The edu-

cation level of 20 out of 30 participants was secondary education. The marital status of the 22

out of 30 participants was Single. Furthermore, the occupation of 19 out of 30 participants was

business. Please see Table 2 for a description of each focus group and its participants.

All identified themes related to health participants’ intention and behaviour to participate

in herbal remedy clinical trial raised by participants in the five focus groups are categorized

and displayed in Table 3 according to the three constructs of the Theory of Planned Behaviour.

Furthermore, the summary of themes in Table 3 includes the number of times a theme was

expressed irrespective of whether a theme was raised multiple by the same participants.

Behavioural beliefs: Advantages and disadvantages

Participants were asked about the advantages of volunteering for an herbal remedy clinical

trial. Most of them believed that the opportunity for self-development was the main advantage

of participating in the herbal remedy clinical trial. Moreover, this advantage was divided into

three sub-themes of (i) the valuable learning experience, (ii) the opportunity to expand the

social network, and (iii) valuable life experience. Most of the participants thought that one of

the advantages of participating in the herbal clinical trial was a valuable learning experience

(intellectual motivation). On this, one participant said,

“I participate for the first time. I have heard that my colleagues came to participate in the
study and stayed for about 14 days. So, I was eager to participate in the study one day and see
what it would be like to participate in the research (FGD 1, P2)”
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Another participant added:

“For me, curiosity is what made me interested in participating in the research. I have many
questions whenever I go to the pharmacy. I found a lot of drugs, and I wonder what these guys
have mixed up?What have they done until they have become these drugs?Whenever these
opportunities arise, I would like to come and participate because it helps me learn. I enjoy
learning many new things (FGD 1, P3)”

Furthermore, some participants thought that the opportunity to expand social networks

was one of the advantages, as illustrated in the following quote.

“Since I started participating in this study, it is not long. But I have met with doctors. I am
already used to them. I have also made new friends. So, we exchange ideas with new people.
(FGD 1, P2) “

Table 3. Themes and subthemes matched with theory of planned behaviour components.

Behavioural Belief (Attitudes) Normative Beliefs

(Subjective norm)

Control belief (Perceived behavioural Control)

Advantages Disadvantages People/

groups

approve

People/groups

disapprove

Facilitators Barriers

Themes Subthemes Themes Themes Themes Themes Themes

The opportunity for self-

development

Valuable learning

experience

Inconvenience related to

time commitment

requirements

Friends Mother Flexible study visit

schedule

Inflexible study visit

schedule and having other

commitments

Opportunity to expand

social network

Spouse/

partner

Sister Financial

compensation

Valuable life experience Possible side effects Other

family

Brother Novel nature of the

product to be tested

Inconvenience and

discomfort related to

study procedure

Altruism The desire to help

others’ wellbeing

Mother Father

Participate in the

development of new

and effective drug

Risk of not recovering

after using the herbal

remedy

Research staff

behavior

Fear related to mistrust of

clinical trial site

Support the future of

clinical trials

Father Good track record

of clinical trial site

Participate in the development

of new and effective drug

Time lost during the

study visits

Access to free full medical

checkup

Brother Easy access to

information about

trial

Feeling unappreciated by

study staff

Possibility to treat other health

conditions

Uncle

Sister Curiosity Insufficient compensation

Taking part in promote the

integration of herbal medicine

into mainstream healthcare

Advised to

participate by

someone known

Access of free to medical care Inadequate security of the

Clinical trial site

Financial reward Low risk

https://doi.org/10.1371/journal.pone.0271828.t003
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Lastly, participants thought that participation as a valuable life experience was one of

advantages for participating in herbal remedy clinical trial, as seen in the following quote,

“First of all, I am a history person. I always like to make history in certain places. The first
thing that has led me to participate is that I want to make history. I know when the research is
successful, I will be remembered for that. (FGD 1, P3)”

Some participants mentioned that altruism is the advantage of participating in the herbal

remedy clinical trial. This altruistic theme was further divided into three subthemes of (i) the

desire to help others’ wellbeing, (ii) support future of clinical trials, and (iii) participation in

development of new and effective drugs.

Most of participants mentioned that one of the advantages of participation is the fulfilment

the desire to help others’ wellbeing, as illustrated in the following quote,

“. . . . we have made a sacrifice for the community. After the result of this study, the commu-
nity will benefit from us who are doing this research (FGD 4, P2)”

One participant added,

“. . .. . . .. . . .. . . .. . . .maybe in the future. If this drug is approved, it will be beneficial to my rel-
atives and friends. . .. . . (FGD 5, P2)”

Also, participants mentioned that support for the future of clinical trials was an advantage,

as expressed by one participant,

“If this research is completed without any problems, it will dispel some misconceptions in the
community regarding this ongoing project. You will find people saying those projects that they
just want you to donate blood but nothing more (FGD 5, P7)”

The participants mentioned that participation in development of new and effective drug

was one of the advantages, as expressed by three participants,

“Artemether Lumefantrine causes Manyong’o nyog’o(Severe fatigue) until it is exhausted in
the body, and then you feel better. But I believe that herbs will be different (FGD 3, P3)”

“The advantage of herbal medicine is that although some drugs are available and treated. But
they do not cure some people quickly or do not cure at all. It means we get a natural herbal
remedy that is made by tablet design without any chemicals. Research results may show us
that it treats very effectively (FGD 1, P5)”

Several participants mentioned access to free full medical check-ups as one of the advan-

tages. One participant said,

“The first benefit is to have a health check-up of my body and, I consider it to be a huge bene-
fit.Health check-ups like this in other places are very expensive (FGD 2, P1)”

In addition to that, one participant mentioned the possibility of herbal remedy tested in the

trial might treat other health conditions as one of the advantages,
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“. . . .. . . .. herbal medicine treats malaria, but it can also treat other ailments like knee pain
or maybe body pain (FGD 4, P3)”

Some participants mentioned that taking part in promote the integration of herbal medi-

cine into mainstream healthcare as advantage of participating in the herbal clinical, as illus-

trated in the following quote,

“If it appears to be effective in this study, it will increase the status of herbal remedies (FGD 3,

P4)”

“The second thing that interests me is that I want this research to be successful so that we can
see this drug in pharmacies. (FGD 1, P3)”

Some participants mentioned access free to medical care was one of the advantages. On

this, one participant said,

“In our contract, there is medical insurance. I think that’s the benefit we will get if you get sick
within the project period you get free treatment (FGD 5, P2)”

Only one participant mentioned financial reward as the advantage of participating in the

herbal clinical trial, as seen in the following quote,

“Everyone has their own life.My life as I live, I know myself. To be honest, I have no job to do
all the time I am at Kijiweni (it is a place where unemployed people gather).When I come to
research, I earn more money than sitting at kijiweni. (FGD 4, P1)”

When participants were asked about the disadvantages of volunteering for an herbal rem-

edy clinical trial, most of them reported that inconvenience related to time commitment

requirements as a disadvantage. One participant said,

“For me, I probably see the much loss I get is time. Ok, it is a volunteer activity, but I see waste
of time as a loss. Some say that time is an asset (FGD 2, P2)”

Possible side effects were also mentioned as a disadvantage, and participants raising con-

cerns about internal organ failure and other health conditions. For example, one of the partici-

pants said,

“. . .. . ... you have tested me and found I have no problem, but after using this herb, you find
maybe one kidney is failing to function. . .. . . .. . . .. . . .. . . .. . . .. . .. . ..leg being swollen (FGD
4, P3)”

Lastly, one participant mentioned a risk of not recovering after using the herbal remedy

and getting severe malaria disease as a disadvantage,

“. . .. . . .. . . .. . . . ineffectiveness of the herb in treating malaria because it is the first time being
researched. . .. . . . A person can get malaria and use this medicine and then not recover (FGD
4, P4)”

PLOS ONE Healthy participants motivations and barriers for the participation in herbal remedy clinical trial

PLOS ONE | https://doi.org/10.1371/journal.pone.0271828 July 21, 2022 9 / 21

https://doi.org/10.1371/journal.pone.0271828


Normative beliefs: Approval or disapproval

Participants were asked to consider the people important to them, who among those impor-

tant people would approve their participation in the herbal remedy clinical trial. Several partic-

ipants reported that friends, mothers, and fathers were most likely to approve them to

participate in the herbal remedy clinical trial.

“My friend is aware of this project because he has participated in one of the previous projects.
So even as I told him, he said that even I would participate, but I have more stuff to sort out.
So, you can participate, there is no problem. (FGD 1, P2)”

“My mother allowed me to participate.. . . .. . . .. . . .. . . .. . . .. . . . She is a good user of herbal
medicine (FGD 4, P5)”

“My dad loves herbs.. . .. . ..when he suffered from diabetes did not go to the hospital, he has
used herbs. . . .” (FGD 4, P3)”

Participants were asked to mention important people to them who would disapproval their

participation in the herbal remedy clinical trial. Some of the participants reported that father,

mother, sister, and brother were most likely to disapprove their participation in the herbal

remedy clinical trial. Participants’ responses revealed family comes first. The family members

served as important groups that may negatively affect participants decisions, as illustrated in

the following quotes,

“My father will refuse because people have built up the belief that malaria projects suck blood
(FGD 3, P1)”

“I start with my mom. The way I see her, she won’t agree right away. She won’t say go or don’t
go. There are some questions she will ask me, and I will have to respond. If she understands,
she will let me participate (FGD 1, P4)”

“My sister, if I go to tell her that I am going to participate in the study at malaria project.
First, she will say that it is up to you. I know there. But her knowledge is based on information
circulated in the community. (FGD 1, P4)”

“My . . .. . . .. . .. . ..brother, during the first research they refused to allow me to participate
(FGD 1, P5)”

Control beliefs: Facilitators and barriers of behaviour

When participants were asked about factors that would encourage them or make it easier for

them to volunteer for an herbal remedy clinical trial, flexible study visit schedule was most

reported as a facilitator. One participant said,

“The schedules make it easier to participate in this study because they do not command us. In
fact, it considers our activities. (FGD 1, P1)”

Financial compensation was considered a motivator to encourage participation in the trial,

as illustrated in the following quotes,

“. . . .. . . .. . . .. . . ..let me tell you the truth the thing that will keep us participating in this proj-
ect is increasing the amount of compensation (FGD 5, P2)”
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“We are spending too much time at the center and leave your activities unattended. So, this
compensation for our time has made it easier even if you left your things, but you feel like
you’re doing your personal activities. (FGD 3, P4)”

The novel nature of the product to be tested (herbal remedy) also seen to facilitate participa-

tion in the trial, as expressed by one participant,

“The thing that made me participate in the study is the news that now herbal medicine is
being researched. This information inspired me to participate in order to find out how it helps
and how it will make our life easy? (FGD 1, P5)”

Research Staff behaviour was mentioned as a facilitator of participation in the trial. In this

regard, one participant said:

“Having collaborations with research doctors as people you have known for a long time
encouraged you to participate (FGD 1, P2)”

The good track record of the clinical trial site was mentioned by participants as a facilitator

to the participation in the clinical trial,

“The first thing that really motivates me to participate is that I know many people who partic-
ipate in this study. Although I participated for the first time,my colleagues who participated
in the previous study are ready to participate in this study. (FGD1, P4)”

“. . .the studies conducted here are going well. If I had heard the people participating in the
research had gotten into trouble, I would not have come (FGD 4, P2)”

Easy access to trial information made some participants feel comfortable to participate in

the trial, as illustrated in the following quotes.

“We have already read the information that anything may happen because human beings are
different. Some people may use it without getting any effect until they finish. So, if that hap-
pens, I will see it as just a normal result because everyone participant in research has their
own health status. (FGD 1, P2)”

“After being introduced to the study in the community and after coming here and reading us
all the information forms. I find it easy to participate. I find that none of the features was very
difficult or very harmful (FGD 2, P3)”

The thing that made it easier for participation, as mentioned by participants, was curiosity.

Participants wanted to see how the clinical research is conducted as said by one participant,

“Something that made it easy to participate is that I never got participated in the research. So,

when I heard the news about research and came to see for myself (FGD 3, P1)”

One participant mentioned being advised to participate by someone known as the facilita-

tor for the participation in the herbal remedy clinical trial, as illustrated in the following quote,

“The ones that made it easier for me to participate were my friends who had participated in
the research. They told us that participation in the research is a good thing (FGD 3, P3)”
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Lastly, a participant reported perception that the herbal clinical trial is a low-risk study, as a

facilitator for the participation. In the words of the participant,

“If the drugs had not been used anywhere, we would have used them for the first time.We
would have been a little scared. But the drugs have been used in society as herbal remedies.
Most people have used them and there are no problems. (FGD 2, P4)”

When participants were asked about factors that would discourage them or make it harder

for them to volunteer for a clinical trial of herbal remedies, the inflexible study visit schedule

and having other commitments were most reported as barriers for participation in the clinical

trial. As illustrated in the following quotes,

“A rigid study schedule can make it harder to participate. . .. . . .. . . .. . . .. . . .The difficulty
comes when you have an emergency the day of your study visit. For example, your parent or
child is sick. It will not be easy to participate on that day if the schedule is unchanged (FGD 3,

P4)”

“It is possible that I was scheduled to come at the same time. I have my responsibilities which
would probably make it difficult for me (FGD 4, P4)”

Inconvenience and discomfort related to study procedure also mentioned by participants as

a barrier for the participation in herbal remedy clinical trial, as seen in the following quotes,

“. . .. . . .. . . .. . . ..is the study procedure. For example, nurses may miss a vein during blood col-
lection more than three times and cause unnecessary pain (FGD 4, P3)”

“The difficulty may arise due to communication problems perhaps the phone run out of air-
time credit communication with the study team becomes difficult. (FGD1, P4)”

Fear related to mistrust of the clinical trial site about the malaria study at the clinical trial

site was mentioned as the barrier for participation in the herbal clinical trial. One participant

said,

“There are many bad words on the street about the study, people say that if you participate in
the study, your blood will be sucked or you will be put in a room with mosquitoes. I did not
know the truth. So, when you participate in the study, you find a different story (FGD 1, P5)”

Some participants deterred by the time lost during the study visits, as expressed by one

participant,

“For me maybe the difficulty would be coming here, for example from seven o’clock in the
morning until two o’clock in the afternoon because some of us have our job of carrying passen-
gers by motorcycle. And these motorcycles are owned by other people (FGD 2, P4)”

Feeling unappreciated by study staff was mentioned as a barrier for the participation in the

herbal clinical trial,

“The only thing that can discourage me from participating in research is lack of
appreciation. . . .. . . .. . . .If you (staff) are not value participants, it breaks a person’s heart.
(FGD 3, P5)”
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Only one participant was reported to have insufficient compensation as a barrier to partici-

pation in the clinical trial, as seen in the following quote,

“If you stay here for two days, your family asked to send money. . .. . .. . .I do not know if I will
be able to afford my responsibilities (FGD 5, P8)”

Lastly, a participant mentioned the inadequate security of the clinical trial site as an obstacle

to participation in the herbal clinical trial. In the words of the participant,

“Strict security oversight for the research center and us as a whole. . .. . . .. . .. . ..because this
facility is located in an isolated area. . .. . . .. . . .. . . .. . . .. . . .. . .. . .Theft can occur, and then
you come to involve the participants in the theft. Because throughout the period when the par-
ticipants were not here, there was no theft that occurred and could lead to participants being
involved in that theft (FGD 5, P7)”

In summary, the identified motivations for healthy participants to participate in herbal

remedy clinical trials were (i) the opportunity for self-development, (ii) altruism,(iii) participa-

tion in the development of the new and effective drug,(iv) access to free full medical checkup,

(v) possibility of treat other health conditions,(vi) taking part in promoting the integration of

herbal medicine into mainstream healthcare, (vii) access of free to medical care,(viii) financial

reward, (ix) flexible study visit schedule, (x) financial compensation, (xi) novel nature of the

tested product, (xii) research staff behaviour, (xiii) a good track record of clinical trial site,

(xiv) easy access to information about the trial, (xv)curiosity, (xvi)advised to participate by

someone known,(xvii) low risk and (xviii) Participants’ mothers and friends approval to

participate.

The identified barriers for healthy participants to participate in herbal remedy clinical trials

were (i) inconvenience related to time commitment requirements, (ii) possible side effects,

(iii) risk of not recovering after using the herbal remedy, (iv) inflexible study visit schedule and

having other commitments, (v) Inconvenience and discomfort related to study procedure, (vi)

fear related to mistrust of clinical trial site, (vii) time lost during study visits, (viii) feeling unap-

preciated by study staff, (ix) Insufficient compensation, and (x) inadequate security of the

Clinical trial site and participants’ father disapproval to participate.

Discussion

To our knowledge, this is the first study in Tanzania to use the Theory of Planned Behaviour

to qualitatively explore the motivations and barriers for healthy participants to take part in the

clinical trial of malaria herbal remedies. According to the TPB, to predict an individual’s inten-

tion to perform a certain behaviour, it must be known whether the individual is in favor of per-

forming the behaviour (behaviour beliefs), how much the person feels social pressure to do it

(normative beliefs) and whether the person feels in control of the action (control beliefs) [36].

In general, the findings of this study revealed that the motivations and barriers of healthy par-

ticipants to participate in clinical trials are varied.

Behavioural beliefs

The perceived advantages expressed by the participants were positive feelings and encourage-

ments to participate in the herbal remedy clinical trials. Similarly, the perceived disadvantages

reported by the participants were the negative feelings towards participating in the herbal rem-

edy clinical trial. Usually, when people have negative feelings and evaluations of a particular
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behaviour, the ultimate intention to perform the behaviour will be diminished. As intentions

are considered precursors of behaviour, the diminished intentions to perform the behaviour

will result in a limited adoption of that behaviour.

The majority of participants in this study perceived that opportunity for self-development

was the main advantage of participating in the remedy clinical trial. This finding is very similar

to other studies that have reported that the main motivators of participants of the clinical trial

participants were the opportunity to learn, the opportunity to increase social contact, and per-

ceived participation as a valuable life experience [37–39]. The desire to learn as a motivation

factor can be explained by the fact that more than two-thirds of the participants in this study

had completed secondary or higher education.

Several participants in this study mentioned altruism as one of the advantages of participa-

tion in the herbal remedy clinical trial. The finding of this study mirrored the findings of other

earlier studies and supported previous claims that altruism is one key driver of participation in

the clinical trial [40–45]. Altruism has been defined in the number of previous literatures as

the desire to help others well-being, support the future of clinical trials and medical advances

[40,46–52]. In a nutshell, altruism is the undertaking of good acts without the thought of per-

sonal reward. In an effort to explain the reasons for altruism as the motivation among partici-

pants, it has been stated that these participants are more likely to be optimistic, grateful and

spiritual. In addition, they are more likely to be married and have somewhat lower stress and

fewer or no medical conditions. They are able to consider helping others because they are less

occupied with their own health problems [53].

Several participants in this study mentioned access to free full medical check-ups as one of

the advantages of participating in the clinical trial. The results of this study are consistent with

other studies exploring the motivation factors for healthy participants to take part in clinical

trials [51,54]. Many of these participants considered the medical check-up performed as a

requirement for the Phase I screening process for the early phase clinical trials a benefit

because it confirms their health status.

Furthermore, other participants thought access to free medical care was one of the advan-

tages. This study finding is not isolated. The findings of previous studies reported that access

to free better quality free medical care is an important motivation for clinical trial participation

[40,55–58]. In a developing country such as Tanzania, whereas the coverage of health insur-

ance is low [59] and poor service delivery, it is justifiable for participants to mention free medi-

cal check-ups and care in the clinical trial as a benefit.

Some participants thought that taking part in the effort to promote the integration of herbal

medicine into mainstream healthcare was an advantage. This finding is not surprising because

traditional herbal in Africa is much more prevalent than conventional medicine, and around

80% of people in African countries are regular users [2]. The finding of the previous studies

revealed that if participants considered the tested product in clinical trial represents a solution

problem that holds particular relevance to their lives, this is an important motivation in favor

of clinical trial participation [47,57].

Participants had not reported many disadvantages of participation in an herbal remedy

clinical trial. However, the most prominent perceived disadvantage reported was inconve-

nience related to time requirements. The findings echo previous literature, which stated that

participants’ willingness to participate in the clinical trial increased with the reduced inconve-

nience related to clinical trial participation [51]. However, participants in another previous

study were less likely to view inconvenience related to time requirements for participation in

clinical trial as an excuse for not volunteering [60]. The finding can be interpreted that

although clinical trial sites pay healthy participants as compensation for the time lost during
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study visits, they should implement methods that could increase efficiency and reduce partici-

pant inconvenience related to time.

One participant mentioned a risk of not recovering after using the herbal remedy and get-

ting the severe disease as a disadvantage of participating in the herbal clinical trial. The finding

in this study is consistent with the study carried out among participants of herbal medicine

clinical trials. The study revealed that worrying about the quality and efficacy of herbal reme-

dies diminished participants ‘decreased the motivation to participate in the clinical trial [61].

This finding suggested that the provision of reassurance to the study participant about the

presence of close follow-up of participants for the early sign of treatment failure as part of the

study procedures. In addition, participants will receive rescue therapy in case of an exacerba-

tion of symptoms or an insufficient therapeutic effect of the tested product. Furthermore, par-

ticipants should be aware that the tested product may not be effective for every individual.

Possible side effects were also mentioned as a disadvantage, with participants raising con-

cerns about the failure of internal organs and other health conditions. The finding of this

study is not isolated is in line with other studies. These studies found that fear of a new drug’s

potential side effects was a potential barrier to active participation in the trials [20,62,63]. This

finding suggested that participants should be aware that a side effect is generally regarded as

the therapeutic effect that occurs when treatment goes beyond the anticipated effect or a prob-

lem occurs in addition to the anticipated therapeutic effect. Side effects are studied during clin-

ical trials to weigh the benefits of the drug versus the risks. Side effects may vary for each

individual depending on the individual’s age, weight, gender, ethnicity, disease state, and gen-

eral health. In addition, the participant will be closely followed-up for the early dictation and

management of side effects related to the study product.

Normative beliefs

Participants in this study reported a variety of people as approving and disapproving of their

participation in the herbal remedy clinical trial. But most of the participants were mentioned

friend, mother, and father were most likely to approve, and father was the most likely to disap-

prove. Despite some participants perceived their father is most likely to disapprove of their

participation, the belief was not strong enough to prevent these study participants from partici-

pating in the trial. Similarly, in the previous study, participants reported that significant others

advised that they should not participate, they still took part in the study [51].

The finding of this study suggests the risk of influence of social pressure on study partici-

pants to participate or not participate in herbal remedy clinical trials because most of them

reported that their parents and friends play an important role in approving their decision. The

study participants conform to the norms of the African society in daily decision-making.

Therefore, successful recruitment strategies should involve parents and friends of the potential

participants of the herbal remedy clinical trial. In addition, clinical trial sites should make an

effort to involve significant others in the consent process and give them the opportunity to dis-

cuss with members of the clinical trial team.

Control beliefs

The TPB model suggests that perceived control reflects people’s confidence and capability to

perform the target behaviour[36].

Several facilitators and barriers for participation in herbal remedy clinical trials were men-

tioned in this study. But the most-reported facilitator was a flexible schedule. The finding of

this study is similar to the finding of previous studies on the participants’ motivation factors of

participants for participating in clinical trials. These studies revealed that logistic factors such
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as flexibility constitute the reasons for the decision over clinical trial participation

[37,47,57,64]. However, another study found suitable time frame was less significant in the

decision-making process of the unemployed than the employed study participants [50]. The

finding of this study implies that the clinical trial site and sponsors design the study protocol,

which includes an appropriate time window for the study visit without compromising the

quality of the study to allow flexibility for study visits. Furthermore, during study implementa-

tion, clinical trial investigators should allow flexibility of visit attendance around scheduled

time points by considering individual participants’ needs.

Several participants reported financial compensation as a motivator to encourage their par-

ticipation in the trial. This finding is consistent with the general trend in the literature about

the financial compensation motivation for participation in clinical trials [40,65–70]. The

majority of the participants (83.3%) in this study were in the age group 18 to 30 years old.

According to the previous study, participants in this age category were more likely to report

financial compensation as a motivator for participation than older participants [71]. Contrary

to our expectations, almost all study participants did not consider financial compensation an

advantage of participation in a herbal clinical trial, but several study participants considered it

as an important facilitator of their participation. This observation can be explained by the pre-

vious qualitative studies, which stated that financial incentives may not be initially reported as

motivation for participation in the clinical trial because it is not perceived as socially acceptable

[69,70].

The novel nature of the product to be tested (herbal remedy) was mentioned as a facilitator

of the participants taking part in the trial. According to the published literature review done by

Van Overbeeke et al., [72] the characteristics of the investigational product influence the value

of participants’ preferences decision making in the clinical trial. Furthermore, the use of an

innovative approach for the treatment of a certain disease is one of those characteristics of the

investigational product. This finding implies that the investigational product which presents

the innovative solution to the problem of study participants is an important motivation factor

for them taking part in the clinical trial.

Easy access to trial information made some participants feel comfortable taking part in this

trial. This finding is similar to the study done to investigate the motivations of healthy partici-

pants in phase I clinical trials [37]. The investigators of the Randomized clinical trial should

properly provide adequate information related to the purpose, procedures, potential risks, and

benefits of the Randomized clinical trial during the consenting process. This information

might facilitate potential participants to make an informed decision for participation in the

clinical trial.

The good behaviour of research staff was mentioned, as a facilitator of participation in the

trial. Previous studies revealed that the clinical trial staff to the study participants led to a good

relationship between them during the trial. A good relationship can have a huge impact on the

recruitment of new participants to the study through recommendations from previous partici-

pants. Not only that, but also, this relationship can lead to participants repeating participation

in future studies [51,73]. The finding of this study suggests that the good behaviour of the clini-

cal trial staff creates a good relationship and trust is an important element of the recruitment

process of clinical trial participants.

Other identified facilitators for participants to take part in this study were the good track

record of the clinical trial site, altruism, access to medical check, curiosity, perceived low-risk

herbal clinical trial study, and advised to participate by someone known.

The most mentioned perceived barrier to participation in the clinical trial was inflexible

scheduling and having other commitments. If the trial schedule is inflexible and participants

have other commitments during the proposed time slot for study appointments, the chance of
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that participant refusing participation is high [74]. Additional barriers reported by a few par-

ticipants were discomfort related to study procedure, fear related to mistrust of clinical trial

site, time lost during the study visits, feeling unappreciated by study staff, insufficient compen-

sation, and inadequate security of the Clinical trial site.

Limitations

This study has limitations. First, this study used a qualitative approach to explore the underline

motivation of participation in the herbal remedy clinical trial among 30 healthy male partici-

pants. Also, participation in this study was restricted to those participants who had already

agreed to participate in the trial. It is unknown how representative these results are of those

potential participants who have not participated in the herbal remedy clinical trial. They may

have quite different perspectives from those who participated in the present study. Therefore,

this makes the results cannot be generalized to a wider population. However, this study results

can be transferred to similar contexts. Second, the results of this study are possible to be lim-

ited by biases inherent in qualitative research, such as social desirability, self-reporting, and

non-response biases.

Conclusions

The study identified commonly held beliefs linked to behavioural, normative, and control

beliefs motivations and barriers for Healthy participants to participate in herbal remedy clini-

cal trials. Overall, the findings strongly support the suggestion that the motivations of healthy

participants in herbal clinical trials are varied and that participants are motivated by more

than financial gains.

The practical implication of the study findings includes the need for the clinical trial site to

provide training opportunity to study participants, such as entrepreneurship skills. The clinical

trial site should also develop a comfortable and stimulating environment for participants to

learn from each other. In addition, in order to strengthen participants’ altruism, the trial site

should convey more and accurate information, when relevant, about the potential societal ben-

efit of the tested product so that healthy participants have a broader sense of the process of the

drug development and their role in that process. The clinical trial site should be careful of

inflexible study visits schedule and provide more information to healthy participants about

their health status. Also, the recruitment and retention strategies should be designed to include

interventions that target parents and friends of the potential participants. More research of the

similar designed study is necessary in different contexts and countries. Additionally, there is a

need for further research to quantify the results of this qualitative research.
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