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Abstract
Objectives Respondent-driven sampling (RDS), a modified chain-referral system, has been proposed as a strategy for

reaching ‘hidden’ populations. We applied RDS to assess its feasibility to recruit ‘hard-to-reach’ populations such as

migrants and the unemployed in a general health survey and compared it to register-based sampling (RBS).

Methods RDS was applied parallel to standard population RBS in two superdiverse neighbourhoods in Bremen, Germany.

Prevalences of sample characteristics of interest were estimated in RDS Analyst using the successive sampling estimator.

These were then compared between the samples.

Results Only 115 persons were recruited via RDS compared to 779 via RBS. The prevalence of (1) migrant background,

(2) unemployment and (3) poverty risk was significantly higher in the RDS than in the RBS sample. The respective

estimates were (1) 51.6 versus 32.5% (95% CIRDS 40.4–62.7), (2) 18.1 versus 7.5% (95% CIRDS 8.4–27.9) and (3) 55.0

versus 30.4% (95% CIRDS 41.3–68.7).

Conclusions Although recruitment was difficult and the number of participants was small, RDS proved to be a feasible

method for reaching migrants and other disadvantaged persons in our study.
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Introduction

Although migrants make up quite a substantial proportion

of the population in many countries (United Nations 2016),

they are often underrepresented in health research (Weber

et al. 2009; Redwood and Gill 2013; Quay et al. 2017).

This not only limits the validity and generalizability of

findings, but also negatively impacts on healthcare provi-

sion equity (George et al. 2014). Register-based sampling

(RBS) is cited as one of the main contributors towards the

lower participation of persons with a migrant background,

due to difficulties in identifying migrants and language

barriers (Reiss et al. 2014). To try and combat this, dif-

ferent methods, including snowball sampling, targeted-

sampling as well as respondent-driven sampling (RDS),

have been put forward (Shaghaghi et al. 2011; Hu et al.

2015). RDS is a modified chain-referral sampling approach

which was developed by Heckathorn (1997). Recruitment

starts with seeds (initial respondents), well-connected

persons in the target population, who are purposefully

recruited. Each seed is issued with a small number of

coupons which they use to recruit further participants. The

coupons serve as invitations to the study and also identify

the presenting person as a valid recruit. Recruited persons

are also issued with coupons and asked to recruit further

persons from their own social networks. The coupons have

unique identifying numbers used to link the recruiter with

the recruited person, thereby enabling the reconstruction of

recruitment chains. This also allows RDS to take clustering

and similarities among the respondents as well as post hoc

sampling probabilities into account during the analysis,

which is a great advantage over other chain-referral

methods such as snowballing (Salganik 2006; Johnston

2014). Another important aspect of the method is that

recruiters receive incentives for each person they recruit for

the study.
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RDS has been used in numerous studies focusing on

‘hidden populations’, that is, persons belonging to a group

whose members are stigmatized or for whom membership

is associated with illegal behaviour. Up to now, the method

has mostly been used to recruit specific populations, i.e.

clearly defined groups with a common characteristic, e.g.

men who have sex with men, those having or at risk of

acquiring HIV or children living on the street (Salganik

2006; Johnston et al. 2010).

Where it has been used to recruit migrant populations,

the focus was on specific migrant groups (Frere-Smith et al.

2014; Górny and Napierała 2016). To our knowledge, RDS

has yet to be used in an epidemiological survey not

focusing on a specific disease or health outcome and con-

ducted among the general population. In our study, we used

RDS to recruit a broader spectrum of ‘hard-to-reach’

individuals within the context of a general health survey

whose aim was to investigate how people in superdiverse

neighbourhoods address their health problems. Superdi-

verse neighbourhoods are described as urban areas in

which population groups from different countries, of dif-

ferent religion, age, sex, gender and with different lengths

of residence and legal status, live alongside the local

population (Vertovec 2007).

The RDS approach was implemented parallel to a reg-

ister-based approach. The main objectives of the study

were to assess the feasibility of implementing RDS in a

general health survey and whether ‘hard-to-reach’ persons

such as migrants and the unemployed are better reached via

RDS than via RBS. Our hypothesis was that compared to

the RBS group, the RDS sample would comprise a higher

proportion of persons with a lower socio-economic status,

of migrant background and with lower German language

competencies, with lower self-reported health and/or lower

health literacy.

Methods

This study was part of the UPWEB project, Understanding

the Practice and Developing the Concept of Welfare Bri-

colage, whose aim was to look at how residents of super-

diverse neighbourhoods address their health problems

(Phillimore et al. 2015).

In this paper, we report on the survey conducted in

Bremen, Germany, in the neighbourhoods Neustadt and

Groepelingen. Both neighbourhoods are characterised by a

high level of diversity in terms of nationalities of the res-

idents, length of residence, legal status, age structure and

languages spoken, but differ regarding their degree of

deprivation. While Neustadt is popular with upper- and

middle-income families and individuals, Groepelingen is

one of the most deprived of the city’s 23 neighbourhoods

(Senatorin für Arbeit 2009).

Both RBS and RDS were applied in parallel in the two

neighbourhoods. As our aim was to assess the feasibility of

the RDS approach, we did not perform pre-survey sample

size calculations.

Recruitment was carried out from February to May

2017, and the interviews were conducted face-to-face in

rooms that had been specifically leased for the survey in the

neighbourhoods. The interviewer team was multi-ethnic

and multilingual. At the onset of the interview, all partic-

ipants were again informed about the study aims and then

requested to sign a consent form. The study was approved

by the ethics committee of the University of Bremen.

Register-based sampling (RBS)

A randomly drawn address file of 6000 persons aged 18

and above, 3000 for each neighbourhood, was obtained

from the Bremen population registry office. The data set

was then used to draw random samples of about 150 per-

sons at a time, who were then contacted by letter and

requested to take part in the survey. On the reverse side of

the letters, which were in German, was a short text about

the study and how to get in touch with the study centre in

English, French, Turkish, Arabic and Bulgarian. An

incentive of 10 Euro was offered. Those willing to par-

ticipate were requested to contact the study centre in the

respective neighbourhood via a toll-free telephone number

to make an appointment for the interview. All non-re-

sponders received two letters of reminder, and at least one

attempt was made to reach 683 persons for whom tele-

phone numbers were available. Further, one door-to-door

visit was conducted for about 1700 persons.

Respondent-driven sampling (RDS)

Selection of seeds

Before the onset of the survey, a convenience sample of 16

persons was identified as seeds, seven in Groepelingen and

nine in Neustadt. The persons had either been involved in

the qualitative phase of the study as community researchers

and/or interviewees, or were acquainted with study staff.

They were informed about the aims of the study and their

role. After they had indicated their willingness to take part

in the study, they were required to contact the respective

study centre to make an appointment for their interview.

Coupons

As recommended in the literature on RDS (Johnston 2014),

the seeds were each issued with three coupons after being
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interviewed, which they were to use to recruit further

participants. The information on the coupons summarised

the purpose of the study, the characteristics of the persons

being looked for (aged 18 and above and resident in the

respective neighbourhood), the incentives being offered as

well as specific neighbourhood interview venue and con-

tact details, in the six study languages. The coupons had

serial numbers on them that were used to link the recruited

person to the recruiter.

Incentives

As in RBS, RDS participants received 10 Euro after their

interview. In addition, RDS participants received another

10 Euro for each successful recruitment, that is, for each

person they had recruited who was interviewed.

Only persons who presented with a valid coupon were

interviewed. Enrolment and payment of incentives was

managed using a database application specifically created

for this purpose in Microsoft Access (Reineke et al. 2018).

The serial number on the presented coupons was scanned

and linked with the ID of the recruiter.

Each recruited person who presented for an interview

was instructed about how to recruit further persons using

the coupons. As RDS is based on the social network theory,

the RDS recruits were informed that they should distribute

the coupons to persons known to them personally.

Although no deadline was set for the distribution of the

coupons, the respondents were told that time was of

essence as the study period was only 4 months.

As RDS recruitment progressed slowly, with only four

of the seeds and one recruit having been interviewed

2 weeks into the survey, the number of seeds was increased

from 16 to 24, 13 in Groepelingen and 11 in Neustadt.

Three of the additional seeds were originally RBS partic-

ipants who were recruited during the interviews. They

reported having a large social network in response to the

survey question on personal network size (see following

section) and were prepared to try and recruit further per-

sons from their social networks. The other five were

recruited through the researchers’ networks. A further step

taken to speed up recruitment was to increase the number

of coupons issued from three to six.

Sample characteristics

Apart from age and sex, socio-demographic variables

collected included migration-related and socio-economic

indicators. Migrant background was defined as being born

outside the country or having parents or grandparents who

were born abroad. Among those who were born abroad,

self-reported German language proficiency was assessed on

a five-point scale, from very good to very poor. For the

analysis, the scale was dichotomized into high (very good

and good) and low (medium to very poor) language pro-

ficiency. Level of education was assessed according to the

International Standard Classification of Education (ISCED)

using three categories (low: ISCED 0-2; medium: ISCED

3-4; and high: ISCED 5-6). We calculated net equivalent

household income according to OECD standards (OECD

2011). Respondents were classified as being at risk of

poverty if they earned less than 60% equivalent household

income in Germany in 2017 (\ 1064€ per month). In

addition, respondents reported their employment status.

This information was used to calculate the unemployment

rate in the samples (number of unemployed divided by the

number of employed plus unemployed).

For the analysis of RDS data, it is necessary to calculate

the sampling probabilities for each respondent based on

their personal network size (PNS) as those with larger

networks are more likely to be recruited than those with

smaller ones. During the analysis, the latter are weighted

higher than the former to prevent over- and underrepre-

sentation of particular subgroups (Johnston et al. 2014).

The PNS was assessed based on a two-part question as

recommended by Johnston et al. (2014). In the first part,

respondents were asked how many people eligible for this

survey they know (‘How many adults who live in your

neighbourhood do you know?’). Knowing meant that the

participant knows at least the name of the other person and

the person knows theirs. In the second part, participants

were asked how many of these people they had seen during

the previous 4 weeks. The latter was then used for the

calculation of the sampling probabilities as it seemed more

plausible that participants would be able to reach at least

this number of persons during the course of the study.

Other variables of interest that indicate vulnerability

were: self-reported health (Ware and Sherbourne 1992),

health literacy (Pelikan et al. 2014) and perceived dis-

crimination (adapted from European Social Survey 2012).

Analysis

Using RDS Analyst (Handcock et al. 2014), bias due to

recruitment homophily was assessed for sex, age (B 50

and[ 50), migrant background, employment status and

poverty risk. Recruitment homophily is defined as the

tendency for individuals to recruit those with similar

characteristics to themselves (Tyldum and Johnston 2014).

It is calculated as the ratio of the number of recruits sharing

the same characteristic of interest as their recruiter, in

relation to the number that would be expected under the

assumption of independence. A value greater than one

indicates a higher level of similarity in characteristics,

while a value of one means that similarities, respectively

ties, are random (Johnston and Luthra 2014). Similar to
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homophily, seed dependence describes the extent to which

the characteristics of the sample reflect those of the seeds

rather than of the population of interest. Long recruitment

chains generally serve to reduce this source of bias. We

used recruitment trees to visualize the composition of the

different waves and branches of our sample.

The successive sampling (SS) estimator (Gile 2011) was

used to estimate the prevalence of the variables of interest

based on the RDS sample. The estimator, which assumes

that network connections are completely random and that

sampling occurs successively without replacement,

requires the input of the underlying population size. To this

end, statistical data for the years 2015 and 2016 were used

(Statistisches Landesamt Bremen 2015, 2016). Underlying

population data were not available for the variables such as

poverty risk, educational level, interview language, Ger-

man language proficiency, self-reported health, health lit-

eracy and perceived discrimination. Hence, comparisons

were done based on the observed RBS point estimates and

the RDS-based estimates only. RDS-based estimates of the

sample characteristics were then compared to the charac-

teristics of the RBS sample and the distribution in the

underlying population. Differences were regarded as sta-

tistically significant if the RBS point estimator or the

proportion in the underlying population did not lie within

95% confidence interval of the RDS-based estimates.

RDS Analyst also provides post hoc design effect esti-

mates, which indicate the increase in variation of RDS

estimates compared to estimates from simple random

samples. For our study, this information can be used to

assess the loss of precision of the estimator under RDS.

High values in the design effect ([ 2) mean that a sub-

stantial increase in sample size is required to achieve the

same precision in estimates as with simple random sam-

pling (Salganik 2006; Johnston et al. 2016).

Results

Of the 5299 persons contacted via RBS, 779 persons, three

of whom became seeds for the RDS approach, participated

in the survey (15% response proportion).

For RDS, a total of 310 coupons were distributed during

the course of the survey and 91 persons (non-seeds) were

recruited. This translates into a response proportion of

29%. Only 13 of the 24 seeds managed to recruit at least

one person. Of the 13, one was male; seven were older than

50 years and two-thirds had a migrant background. More

than half of the 91 recruited persons belonged to the first

three generations (56%) of the sample, and 38% managed

to successfully recruit a further person. Recruitment was

generally more successful in Neustadt than in

Groepelingen, with females comprising the majority of the

sample in both neighbourhoods (Fig. 1).

Assessment of bias

Recruitment homophily was lowest for the variable

unemployed (1.07). The highest values were observed for

poverty risk (1.40) and age (1.41). The respective values

for sex and migrant background were 1.25 and 1.12.

Homophily as well as seed dependence among the

respondents could also be visually assessed using the

recruitment trees in Figs. 1 and 2. As women were over-

represented in the sample, clusters of women were

observed in the sample. Men also tended to recruit men and

seeds with a migrant background were more likely to

recruit persons who also had a migrant background. The

latter resulted in five distinct groups in Groepelingen and

one in Neustadt (Fig. 2). Further, in both neighbourhoods,

participants generally did not recruit across poverty risk

subgroups.

Comparison of characteristics of RDS and RBS
participants

The proportion of persons with a migrant background, of

unemployed persons and of those at poverty risk was sig-

nificantly higher in RDS than in RBS (Table 1). No sig-

nificant differences between the two groups were observed

for sex, age, self-reported health, health literacy, personal

network size and educational level of participants.

Comparison of the RBS and RDS samples to the

underlying population in the neighbourhoods could only be

done for the variables sex, age, migrant background and

unemployed. In both RBS and RDS, females were over-

sampled compared to the actual neighbourhood figures,

while no differences were observed for age. The proportion

of unemployed persons in the RDS sample was similar to

that in the underlying population, while that of persons

with a migrant background was significantly higher

(Table 1). In the RBS sample, the proportion of the

unemployed and those with a migrant background was

lower than that in the underlying population. The estimated

design effect of RDS values for most of the variables

ranged between 1.17 and 2.89, with a few outliers beyond

this range (Table 1).

Discussion

To our knowledge, this is the first epidemiological survey

to use RDS in a non-condition-related health survey and to

compare the approach to the standard RBS. In contrast to

other studies, we did not focus on ‘hidden’ populations or
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only on specific migrant groups (Strathdee et al. 2008;

Montealegre et al. 2013; Frere-Smith et al. 2014; Górny

and Napierała 2016), but aimed to reach ‘hard-to-reach’

groups in the general population.

Our results show that compared to RBS, RDS can be

more effective for recruiting ‘hard-to-reach’ populations

that are not necessarily ‘hidden’, for example documented

persons with a migrant background, the unemployed or

those at poverty risk.

Although the recruitment success proportion for RDS

almost doubled the response proportion for RBS (29 vs

15%), the small RDS sample size is a limiting factor for the

study. Even though our main focus was on assessing the

feasibility of the RDS approach and not on the sample size,

we had hoped to reach a sample size comparable to the

Groepelingen Neustadt

female male

Fig. 1 Recruitment tree for respondent-driven sampling with nodes differentiated by neighbourhood and sex. [Understanding the practice and

developing the concept of welfare bricolage (UPWEB Study), Bremen, Germany, 2017]

Groepelingen Neustadt 

No migrant background, poverty risk

No migrant background, not poverty risk

Migrant background, poverty risk

Migrant background, not poverty risk

Fig. 2 Recruitment tree for respondent-driven sampling for the two

neighbourhoods, Groepelingen and Neustadt, with nodes differenti-

ated by migrant background and poverty risk. [Understanding the

practice and developing the concept of welfare bricolage (UPWEB

Study), Bremen, Germany, 2017]
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Table 1 Comparison of register-based sample characteristics

(n = 779) with respondent-driven sampling-based population preva-

lence estimates (Gile’s SS) calculated based on the respondent-driven

sampling sample (n = 115) and available underlying population size

figures for the two neighbourhoods (69,259 for 2015 and 70,118 for

2016)

RBS sample

(%)

Actual population

size (%)

RDS-based

estimate (%)

95% Confidence

interval

Estimated

design effect

Sex

Female 57.0 49.0 67.2 54.8–79.5 2.08

Male 43.0 51.0 32.8 20.5–45.2

Age

B 45 36.1 47.4 48.8 32.6–64.9 3.15

46–60 27.3 24.0 23.1 12.4–33.9 1.94

[ 60 36.6 28.6 28.1 14.4–41.9 2.81

Migrant background

Yes 32.5 34.8 51.6 40.4–62.7 1.51

No 67.5 65.2 48.5 37.3–59.7

Unemployed

Yes 7.5 19.6 18.1 8.4–27.9 1.93

No 92.5 80.4 81.9 72.1–91.6
¤Poverty risk

Yes 30.4 – 55.0 41.3–68.7 2.24

No 69.6 45.0 31.3–58.7
¤Educational level*2

Low 14.8 23.9 11.6–36.1 2.47

Medium 45.7 – 36.8 26.8–46.8 1.29

High 39.5 39.3 25.0–53.7 2.59
¤Interview language

German 96.5 – 87.3 74.1–100.6 4.74

Other 3.5 12.7 0.0–25.9
¤German language proficiency§

Poor/average 24.6 – 43.7 22.3–65.0 1.88

Good/very good 75.4 56.4 35.0–77.7
¤Discrimination*5

Yes 8.0 – 13.9 6.6–21.2 1.31

No 92.0 86.1 78.8–93.4
¤Self-reported health*1

Fair/poor 16.6 21.0 11.1–30.8 1.75

Good 49.0 – 33.4 23.6–43.3 1.29

Excellent/very good 34.4 45.6 32.8–58.4 1.97
¤Health literacy

Low 9.0 14.1 6.9–21.4 1.30

Medium 74.8 – 68.8 59.1–78.4 1.30

High 16.2 17.1 9.0–25.2 1.39

Understanding the practice and developing the concept of welfare bricolage (UPWEB Study), Bremen, Germany, 2017

RBS register-based sampling, RDS respondent-driven sampling
¤No underlying population data available
*xMissing data for x participants (e.g. education level*2)
§Applies only for those not born in Germany, missing data for 38 participants, leaving n = 205 for analysis
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RBS sample. As this was a feasibility study, we, however,

did not aim to fulfil the recommendations generally made

for RDS studies, that the sample size be twice as large as

required under simple random sampling (Salganik 2006).

Our RDS sample size was probably influenced by several

factors that have been discussed in the literature, such as

lack of networks and recency of arrival (Frere-Smith et al.

2014). To try and address these, we used persons who had

helped us identify interview partners during the qualitative

phase of the study as seeds. As the persons were able to

identify interview partners for us within a very short space

of time, we assumed that they were well connected in their

respective communities. Further, as recommended in the

literature (Kubal et al. 2014), we selected a diverse group,

including men and women, the young and old as well as

migrants and non-migrants. However, as experienced in the

study by Frere-Smith et al. (2014), in which, according to

the authors, 6 months into the study only five per cent of

the 164 participants were referrals and not seeds, recruit-

ment in our study took off very slowly. At study end,

almost half of our seeds had not managed to recruit another

person, raising questions about their suitability. One pos-

sible explanation could be that some had difficulties to

convince their contacts to participate in the survey as this

required the respondents to go to the study centres for the

interviews. Although the study centres were easy to reach

by public transport, transport costs and time aspects might

have reduced willingness to participate. The qualitative

interviews on the other hand were conducted at the inter-

viewee’s home or a place of their choice. The fact that the

survey did not focus on a specific health outcome might

also have led to reluctance to participate. This issue also

arose during the qualitative phase of the project, where

some people were initially reluctant to participate, stating

that they did not have any health concern. They eventually

agreed to participate after it had been explained to them

that the project aimed to investigate access to healthcare

and health-seeking behaviour in general. Having a specific

outcome or focusing on a particular population group

might have helped raise interest in the survey.

Compared to similar studies on ‘hard-to-reach’ popula-

tions, in which recruitment lasted 9–12 months (Mühlau

et al. 2011; Platt et al. 2015), the 4-month recruitment

period in our study was relatively short. This is also likely

to have contributed towards the limited success of the

approach. A longer recruitment period could have led to

longer recruitment waves, possibly resulting in more

diverse recruitment trees than observed in our study. Of

particular interest would have been to observe whether, or

at which stage recruitment between men and women would

have become stable.

To speed up response in the aforementioned study by

Frere-Smith et al. (2014), researchers asked seeds for

contact details of the eligible persons acquainted with them

and consequently contacted such persons themselves. In

contrast, we followed the standard RDS procedure,

whereby contact to potential recruits is made at their own

initiation (Heckathorn 1997). While adapting the procedure

might have led to increased participation and faster

recruitment, we believe that the request to divulge their

acquaintances’ contact details without the concerned per-

son’s acquiescence would have been met with resistance.

Indeed, Frere-Smith and colleagues do report that some of

their participants were less willing to give the requested

contact details than others. Most importantly, data protec-

tion laws in Germany would not permit such an approach.

The fact that we did not follow-up on the seeds is a

further limitation as we lack information on whether or not

the coupons were distributed. Reminder calls might have

encouraged or reminded them to distribute coupons and

also helped shed light into factors that apparently made it

difficult for male seeds to recruit a further person. We

could then have used this information to make necessary

adaptations where possible. Further, post-survey focus-

group discussions with seeds could have helped provide

insight into factors that need to be taken into consideration

or improved on in future studies.

A further reason that could have contributed towards the

limited success of the approach is the fact that recruited

persons were required to call the respective study centre to

make an appointment for the interview. The telephones

were manned during set times by staff who spoke only

German and English, thereby posing a barrier to those who

could not call during these times and those not proficient

enough in either language. This problem, however, does

not only apply to the RDS sample, but also to the RBS, as

all prospective participants were required to make an

appointment by telephone. Using an app-based appoint-

ment system could possibly have benefitted the survey.

Setting up the system, however, requires time, technolog-

ical know-how and financial resources. In addition, persons

not having smart phones or lacking sufficient computer

competencies would have been excluded from the survey.

We did not conduct an online survey for similar reasons.

Offering to conduct the interviews at the participant’s

home rather than just site specific might, however, have

improved survey participation in general. A combination of

home-based interviews with flexible interview times that

include early evening hours or possibly even Saturdays

might have enabled more men to participate. The interview

times offered, daytime on normal weekdays, were more

suitable for persons not employed or with part-time

employment, generally women, thereby possibly partly

leading to the oversampling of women in both RBS and

RDS. As has already been mentioned, the shortness of the

recruitment waves, coupled with the fact that women were
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more successful seeds than men, also led to women being

oversampled.

The difference in the way sampling progressed in the

two neighbourhoods is also notable. While the fact that

RBS was more successful in the wealthier neighbourhood,

Neustadt than in Groepelingen is in line with findings that

persons with a lower socio-economic profile participate

less in health surveys (Demarest et al. 2013), we had

expected that RDS would function better in the more

impoverished neighbourhood, surmising that the offer of

double incentives would be a great motivator. We offered

10 Euro for the own interview and a further 10 Euro for

each recruited person, meaning that an individual could get

up to 40 Euro. Although the 10 Euro was slightly above the

then minimum wage of 8,84 Euro, it was nevertheless

possibly perceived as being too little. Further, for some

people contacting the study centre and going there for the

interview probably meant them incurring costs, financial as

well as time, which they perhaps felt were not reimbursed

enough, particularly the time aspect.

The fact that compared to Neustadt, Groepelingen has in

recent years received more different groups of new

migrants as the rentals there are lower, possibly led to the

very short recruitment trees and more distinct seed-de-

pendent groupings observed. Although RDS has been

effectively used to recruit specific groups of migrants

(Tyldum and Johnston 2014), Frere-Smith et al. (2014)

argue that it might not necessarily be the most suitable way

to reach non-specific migrant groups in diverse urban set-

tings. Selecting the ‘right’ seeds in such neighbourhoods is

also challenging due to the diversity and clustering of

subpopulations as well as limited networks, which hinder

networking at a larger level. One solution could be to

recruit a large number of seeds as was done in the study by

Mühlau et al. (2011), in which 55 seeds were recruited.

This, however, might induce a stronger bias due to seed

dependence.

Conclusion

RDS can be a feasible, albeit challenging approach to

recruit persons not normally reached using standard

recruitment methods. To enable the optimisation of the

approach, enough time and resources should be set aside

for getting to know the characteristics of the study popu-

lation of interest and selection of appropriate seeds. Fur-

ther, mechanisms to follow up and support the seeds should

be set up. The use of modern technology such as app-based

appointment systems or online surveys should also be

considered. Care should, however, be taken not to exclude

those with limited or no access to the internet, respectively,

with limited or no computer competencies.
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