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ABSTRACT

Aims: School-based research involves a multi-level process to ensure recruitment of 
an adequate and reliable sample. The aim of this study is to present the experience of 
school recruitment of the DEMOCOPHES study in Cyprus. Moreover, methods and strat-
egies to improve recruitment rates are described.
Methods: The target population of the DEMOCOPHES study were children aged 6–11 
years old and their mothers. Cyprus was required to recruit 60 children and their 
mothers. Random selection of the schools was followed. The information material was 
provided to the teacher of the selected classes who subsequently distributed it to the 
children. Personal follow-up contact via telephone call was made with the parents living 
in rural areas only.
Results: Twenty-one percent eligibility and consent rate for participation were reached. 
In schools where parents were followed-up by telephone calls, the response rate was 
significantly higher compared to those not followed-up by reminders (58% vs 42%,  
p < 0.05).
Conclusion: Despite the limitations of applicability and representativity, school-based 
recruitment has been shown to be a feasible and reliable strategy. It is an attractive 
approach to enrolling young populations into epidemiological studies. Follow-up remind-
ers via telephone calls significantly increased the response rate.
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Introduction

Human biomonitoring (HBM) is an important 
tool for measuring the levels of pollutants or their 
metabolites in body fluids and tissues. Furthermore, 
HBM can raise awareness of harmful substances 
and toxic elements in the public, as well as the 
policy-makers [1]. DEMOCOPHES (a funded HBM 
study) was conducted in 17 European countries 
in order to collect data on the distribution of 
specific biomarkers and related lifestyle data 
among defined study populations, which are 
comparable on a European scale [2,3]. The design 
of the DEMOCOPHES study allowed two alternative 
approaches for the recruitment of participants, 
either via inhabitants’ registries or via schools. In 
Cyprus, the school-based recruitment method was 

chosen [4]. School-based recruitment is an attractive 
way of approaching and inviting young populations 
into epidemiological studies. Schools are often used 
to recruit participants into research studies because 
they enable researchers to efficiently reach large 
numbers of children and their families. Whenever 
this method of recruitment is selected, necessary 
steps should be taken to ensure that sufficient 
numbers of participants are recruited into a study.

However, school-based recruitment is 
accompanied by the limitation of excluding part 
of the population. Effective ways of increasing 
participation level should be considered [5,6].

The aim of this paper is to present the experience 
and challenges identified during the recruitment 
phase of the DEMOCOPHES study in Cyprus, 



2 J Environ Occup Health • 2019 • Vol 8 • Issue 1

Adamos Hadjipanayis, Elisavet Efstathiou, Antonia Hadjieftychiou, Lia Demetriou, Giagkos Lavranos, Andromachi Katsonouri

following the selection of the school-based strategy. 
Moreover, the wider advantages and disadvantages 
of a school recruitment strategy are addressed and 
measures to achieve optimal participation rates are 
proposed.

Methods

Study design and participants

The cross-sectional survey was designed to include 
120 children (6–11 years of age) and their moth-
ers, aged up to 45 years old, in each country. 
Standardized operating procedures and commu-
nication materials were prepared centrally by the 
COPHES project and were adapted at the national 
level by each DEMOCOPHES country [2].

In each implementing country, children and 
mothers were recruited from two different sam-
pling locations; 30 pairs were recruited from an 
urban area and 30 from a rural area. Industrial 
sites or hot-spots (i.e., areas next to highways) were 
excluded. Cyprus was required to include 60 healthy 
children (children with metabolic disturbances and 
kidney diseases were excluded) and their mothers 
in this pilot study. All participants should have suf-
ficient knowledge of the local language and they 
should had been living at the sampling locations for 
the last 5 years at least.

Details and rationale for the study design are 
reported by Becker et al. [7].

Following the detection of eligible schools 
(according to the exclusion criteria for the 
participating areas described above) based on 
population density data from the Statistics Authority 
and the provision of approval by the National 
Bioethics Committee and the Ministry of Education, 
random selection of the participating schools was 
applied. The principal of each selected school and 
the parent–teacher association committees were 
contacted by the leading physician to explain the 
purpose of the project.

A random number table was used to select the 
individuals taking part in the study whenever the 
eligible and consenting population exceeded the 
required sample size according to the study design 

since this was a pilot study and there was a limit 
on the number of participants (60 pairs).

In the selected classes, teachers distributed the 
information material to the children and informed 
them to give it to their parents to fill and return 
the reply card. The information material consisted 
of an invitation letter accompanied by an infor-
mation leaflet (one for the parents and a special 
one for the children). Information on the study 
and how to participate (or to not participate or to 
withdraw later on if they so wished) including eth-
ical and data-protection aspects were included in 
the material. A reply card to express participation 
or non-participation interest and a description of 
further steps of the survey was also provided.

If the reply card was returned with a positive 
reply, the researchers then used a “responders’ 
questionnaire” to approve eligibility (age of the 
mother, language knowledge, and health status 
of the child) and include the family in a candi-
date list. A “non-responders questionnaire” was 
also filled for those who did not return the card to 
evaluate potential selection bias [7]. Potential bias 
was evaluated by examining the non-responders 
demographic characteristics. There was no signifi-
cant difference in the demographic characteristics 
of the non-responders versus the responders.

In an attempt to increase the participation rate 
of the study, the researchers gave a talk at each 
school to groups of parents, as well as to each 
school class.

Finally, follow-up telephone calls were con-
ducted with the parents from rural areas at 1, 2, 
and 3 weeks post distribution of the information 
material. This was performed with a purpose to 
investigate potential differences in participation 
rates between the two different approaches.

The flowchart from invitation to final selection 
is presented in detail in Figure 1.

Data Analysis

Statistical analysis was performed according to 
a centrally-developed standardized procedure 
developed by the COPHES project [3]. This proce-
dure included a codebook with predefined variable 

Figure 1. Flowchart from invitation to final selection.
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names, unities, formats, and coding rules, instruc-
tions on constructing a standardized national data-
base and on analyzing the data to calculate the 
response rates, non-responder analysis, descrip-
tion of the study population, and analysis of the 
assessed biomarkers. Cyprus, like all DEMOCOPHES 
countries, developed its respective national data-
base according to detailed instructions provided 
in a centrally-developed codebook, guidelines for 
quality control, and relevant training. Data clean-
ing was performed using the program R and the 
quality-assured national database was analyzed 
using SPSS and then was merged with the European 
database. Descriptive analyses were performed 
in order to obtain the percentages of response 
rates. We performed Chi-square test to compare 
differences in the response rates before and after 
telephone invitation. Statistical and descriptive 
analyses were performed using the statistical soft-
ware SPSS.

Results

In terms of validation of the recruitment process, 
the school-based approach employed in the case of 
Cyprus exceeded the preset goal of 60 participants 
nation-wide, with a final eligible and consenting 
population of 103 individuals (20.72% of all fami-
lies contacted, a surplus of 72% on the recruitment 
target). In schools (rural area) where parents were 
followed-up by telephone calls, the response rate 
was significantly higher compared to those who 
were not (58% vs 42%, p-value = 0.028). The final 
number of 103 eligible participants who responded 
positively out of 497 initially invited (20.72%) is 
one of the highest among the 17 countries partici-
pating in the DEMOCOPHES study.

Discussion

High return rates can be achieved with multiple 
reminders, especially via telephone contact, as 
has been clearly demonstrated in our study, and in 
other studies also [8–11].

School-based recruitment is an effective method 
to use in a research program, although it also poses 
an array of challenges. Convincing schools to par-
ticipate is a difficult task. Overload school curric-
ulum, concerns about losing valuable class time, 
staff reluctance to participate and have the respon-
sibility for a research project, and participation in 
another research project are the main obstacles.

During a school inner-city asthma study, the 
authors highlighted that convincing the schools to 

participate in the study was a very difficult pro-
cedure. In addition, they emphasized the need to 
repeat this procedure when a new school was inte-
grated into the study [12]. The complexity of the 
school approach is similarly described well by a 
research program in the United States that explored 
the challenges demonstrated by the study and con-
cluded that in order to plan a school study, all levels 
of the organization must be included [13].

The engagement of the entire system is needed 
for a successful school recruitment strategy: start-
ing from the Ministry of Education and Culture 
approval to the approval and engagement of school 
principals and school staff and finally, the engage-
ment of children and parents. According to another 
study, the school approach is an effective way to 
recruit children, even though a common adverse 
scenario is the non-participation of entire units 
(e.g., whole schools or classes), which may result in 
selective drop out [5].

Under the light of our experience, recruiting 
participants from schools into research projects is 
a time-consuming process. In order to make con-
tact with the schools, approval must be granted 
from Ministry of Education, which usually entails 
a relatively long application process. The applicant 
is required to submit among other documents the 
following:

• Details of the main partners, organizers, and 
main researchers of the project

• The aim and the research question of the study
• Description of the methodology of the study, 

research tools, and recruitment strategy
• Description of procedures which should be 

followed in case of complaints or concerns 
from the participants.

Once permission to commence the research 
project is granted, written agreement to participate 
must be obtained from each school principal.

There are also many factors which deter schools 
from participating in research studies, including 
an already overloaded curriculum, participation in 
other research projects, and teachers’ reluctance to 
get involved in project activities.

Parental consent prior to commencing research 
involving school children is mandatory. Obtaining 
parental consent poses additional challenges 
in school recruitment strategies because the 
researcher must ensure that the information reaches 
the parent and is presented in a user-friendly for-
mat in order to encourage the return of consent 
forms.
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The early involvement and active participation 
of pupils, teachers, and parents in briefing sessions 
prior to the study onset help develop a positive 
environment and a supportive multidisciplinary 
collaboration that will enhance pupil inclusion into 
the study. Moreover, school-based recruitment also 
generates additional opportunities for benefiting in 
parallel with different public health interventions. 
These include the development of informative sem-
inars on environmental health issues for pupils, 
parents, and teachers, as well as effective commu-
nication of individual and overall results through 
relevant events, carefully organized in the school 
setting and tailored to the specific participants’ 
concerns and consultation needs.

Individual lifestyle factors also play a major role 
in the successful recruitment of individuals into a 
study. People often lead busy lives; they may have 
other priorities, may be skeptical of studies involv-
ing biological sampling and personal data collec-
tion, or could simply be uninterested. Furthermore, 
children may be nervous or peer-pressured against 
participation.

How to increase participation rate in school-based 
recruitment strategies

Measures to increase the participation rate are 
crucial in every epidemiological study [14]. 
DEMOCOPHES countries showed a preference for 
school-based recruitment [1,15]. The measures 
that lead to a higher participation rate in school 
recruitment studies in Cyprus are described below:

A. Measures for parents and students

1. Active interaction via face-to-face meetings 
between researchers and pupils is highly rec-
ommended [8]. Pupils interested in participat-
ing are more likely to convince their parents 
to consent. For this reason, researchers visited 
the schools and presented the project to the 
pupils. Moreover, they stayed with the pupils 
during recess to discuss any concerns that 
might have arisen during the presentation.

2. A small reward or gift can be offered to partic-
ipants as an additional incentive to enter the 
study although some researchers have ques-
tioned the ethics behind this practice [16–18]. 
Group incentives (such as going out to watch a 
movie) could be more effective than individual 
ones [19].

3. Parents should be informed about the 
project prior to the request for consent. 

Communication material should be concise 
and written in simple language for lay peo-
ple. Moreover, information about the project 
can be included in the school newsletter [20]. 
Personal contact with the parents at school 
in small groups is advisable. It provides an 
opportunity for parents to ask questions and it 
has been proved by Stein et al. [20] to increase 
the rate of return of consent forms from 53.2% 
to 89.8%. In our project, parents in rural areas 
were also contacted via telephone calls to 
explain the study and participation require-
ments, which was shown to be very effective. 
However, some ethics committees or schools 
may not approve requests to access the con-
tact details of the parents for this purpose.

4. Consent forms are usually distributed to par-
ents via pupils. Pokorny et al. [21] suggested 
that combining the delivery of consent forms 
with school request for a parent signature on 
school reports increases the return rate. This 
approach increased the participation rate 
from 55% to 81% in their study.

B. Measures for school staff

1. The timing of recruitment is an import-
ant consideration [22]. A sufficiently long 
preparation (minimum 3 months) is neces-
sary. Recruitment should ideally occur at the 
beginning of the school year because students 
and teachers are not overloaded with their 
academic activities such as examinations.
Associating study recruitment activities with 
school activities and the curriculum should 
be pursued. For example, it would have been 
ideal to incorporate the project in one of the 
modules of the curriculum (i.e., biology, chem-
istry, etc).

2. Approval of a new curriculum or program 
must fit into the school’s existing plans. The 
study should ideally present the school with 
the opportunity for educational and network-
ing actions.

3. The research team must know the manage-
ment structure of the school district and fol-
low the appropriate decision-making policy 
steps. Consent from the school principal is 
mandatory. The support from the school prin-
cipal will be influential in the parents’ deci-
sion to allow their children to participate [23]. 
Endorsement of the study by the school prin-
cipal through a signed letter to parents is an 
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important element to recruit participants [20]. 
Moreover, the school principal can encourage 
the active participation of the school faculty.

4. The research team should show respect and 
follow the procedures of the school author-
ities. For example, each school or school dis-
trict may have a research review committee 
that must approve the school’s involvement. 
Teachers and other staff often feel negativity 
toward researchers who do not respect the 
educational management system.

5. Involve as many people (teachers, student 
council members, and other individuals) as 
possible in each school. The experience gained 
from this study showed that the endorsement 
of the program by high-level administrators 
will not be as effective as an endorsement by 
the individuals who will actually implement 
the project. The endorsement of the project by 
the school faculty will increase the participa-
tion of the students.

6. School staff should work closely with research-
ers to tailor all recruitment materials sent 
home to parents, including information packs 
and consent forms.

7. Detailed presentations should be given to 
all teachers who will work for the project in 
order to increase their understanding of the 
program.

8. The researchers should ensure that they pre-
pare adequately in order to present themselves 
as competent, trustworthy, and experienced 
scientists. They can present testimonials, if 
available, from others who have worked with 
them in previous projects.

9. The benefits for the school and the families 
should be clearly delineated.

10. The expectations, timelines, and responsibili-
ties for both the schools and the researchers 
should be communicated in advance.

C. General measures

1. The teachers, school principals, parents, and 
pupils should be actively involved in the devel-
opment of recruitment plans from the initial 
planning phase, even before the application 
to the ethics committee takes place [24]. They 
should work closely with researchers to tai-
lor all recruitment materials and voice their 
opinion on how to best engage the pupils and 
parents.

2. The consent form should not be very long. 
Many ethics committees require lengthy con-
sent forms, often written using difficult legal 
terms. This may deter parents from reading or 
considering the form. An accurate, simply writ-
ten short consent form can raise participation 
rates in school-based studies [25,26]. Belzer 
et al. [27] suggest adding an option on the 
consent form for parents to request an explan-
atory phone call prior to consenting. Working 
closely with the school partners to optimize 
the consent form and follow-up procedures is 
of utmost importance [28]. In many instances, 
school partners are not invited to recruitment 
planning meetings until problems arise, which 
is a mistake. School staff should be engaged as 
early as possible [29].

3. Reminders are important. The most com-
monly used method to follow-up parents is by 
distributing reminder notes to them via class-
room teachers. Some other researchers may 
choose to send postal reminders to parents 
directly to their home addresses. The need for 
improved communication is also emphasized 
in other studies based on school recruitment 
plans [12,30]. We found that following-up par-
ents via telephone call was most effective.

4. Communication activities proved extremely 
important in enhancing the participation rate. 
Small countries, such as Cyprus, appear to 
have a strong advantage regarding communi-
cation plans, which is attributable to shorter 
communication lines at all levels and during 
all phases of the study (recruitment, sampling, 
and communication of personal results). They 
can also be more effective in accomplishing 
widespread publicity by involving high-level 
officials, as well as TV/Radio/Press/electronic 
media coverage [4].

5. A dedicated research team to monitor and 
coordinate the recruitment process should be 
in place. Recruitment should not be left up to 
the teacher to manage. Leaky et al. [4] showed 
that this practice could lead to poor response 
rate because teachers may fail to distribute the 
consent forms or provide incorrect instruc-
tions or misplace the returned consent cards.

6. This study shows that strategies to contact the 
parents directly (telephone call reminders in 
our case) result in a higher return rate of con-
sent forms compared to less interactive meth-
ods, such as postcard reminders. Sometimes, 



6 J Environ Occup Health • 2019 • Vol 8 • Issue 1

Adamos Hadjipanayis, Elisavet Efstathiou, Antonia Hadjieftychiou, Lia Demetriou, Giagkos Lavranos, Andromachi Katsonouri

ethics committees and school authorities do 
not allow access to parents’ personal records, 
in that case, sending reminders via telephone 
calls is not possible. One way to overcome 
this obstacle is to follow a passive consent 
procedure, where parents are advised to 
notify the school only if they do not wish to be 
approached by researchers [18].

Limitations

The inhabitants’ registry strategy sets the whole 
population of a given area as potentially eligible for 
participation, whereas in a school-based recruit-
ment strategy, part of the population is inevitably 
excluded, such as children attending private schools 
or following home-schooling. This may cause bias 
and decrease the representativity of the study.

Implications for Practice

School-based recruitment is an alternative strategy 
for recruitment of school-aged children and their 
parents. Successful recruitment at the school level 
begins by ensuring the active participation of teach-
ers in the project. They are the ones who encourage 
children to take part but also raise the awareness 
and motivate the parents to return the consent 
forms, agreeing to participate. Communicating the 
significance of the project is of equal importance 
and should be conveyed directly to the parents. For 
this reason, the researchers should organize rele-
vant events at school, where the purpose and the 
procedure of the project should be explained to both 
pupils and parents using appropriate language. 
The school recruitment program in our study was 
shown to be a successful educational experience 
for everybody involved (parents, pupils, teachers, 
and school personnel) and raised the awareness of 
harmful substances and toxic elements.

Finally, follow-up reminders through personal 
telephone communication with the parents signifi-
cantly increase the response rate.
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