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Abstract. ‘Hard-to-reach’ is a term used to describe sub-groups of the population that may 

be difficult to reach or involve in research and social statistics. Examples include LGBT+ 

people, irregular migrants, homeless people and more in general those living in vulnerable 

social and economic situation and people at risk of discrimination. Invisibility and cumulative 

disadvantages may characterize hard-to-reach populations. These groups are difficult to 

identify and recruit, and their sampling frames are usually unavailable. Moreover, official 

statistics need to gather data that can help to design and monitor policies to combat 

inequalities, discrimination and disadvantages. The National Statistical Institute of Italy has 

a long tradition on investigating different hard-to-reach groups. This paper critically analyses 

these different experiences, focusing on two main aspects: a) sampling techniques and b) 

civil society involvement. Strengths and limitations, as well as future prospects are discussed. 

 

1. Introduction  

The term ‘hard-to-reach’ populations is often used to describe “underground 

communities whose members may be reluctant to self-identify and for whom no 

sampling frame is available or can be constructed” (Raifman, et al. 2022) such as 

LGBT+ people, irregular migrants, people experiencing homelessness, and more in 

general people in vulnerable social and economic situation and at risk of 

discrimination. They have different levels of visibility and social recognition related 

to their marginalized status. Invisibility and cumulative disadvantages may 

characterize hard-to-reach populations, as well as stigma associated with group 

membership. This can lead to reticence to participate in research, desire for 

anonymity (choose not to be identified) and mistrust of social research and statistics. 

In addition, researchers are rarely members of the community under study.  

Defining hard-to-reach populations and sampling strategies are common 

challenges of this kind of research. 

The “Human Rights-Based Approach To Data Collection” (2018) calls for the 

principle of self-identification: respondents must be placed in a position to choose 

whether or not to identify themselves as members of certain groups. Ideally, specific 

questions about protected grounds by international legislation such as sex, age, racial 

or ethnic origin, religion or belief, disability and sexual orientation should be 

addressed in surveys targeted to the whole population. While some self-
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identification questions and their associated conceptual issues and definitions are 

clear and data well available in social statistics, as for the grounds of sex, age and 

disability, there is a need to improve the definitions and data availability for other 

characteristics, namely, gender identity, sexual orientation, racial or ethnic origin, 

religion or belief. In addition, extensions beyond the social domain should be 

considered when relevant, considering social class and cross equality and multiple 

dimensions.  

In terms of sampling techniques these can be placed on a continuum from 

probabilistic to non-probabilistic. The approach most often used to recruit hard-to-

reach populations is snowball but for official statistical agencies probability 

sampling is their preferred tool to meet information needs and make statistical 

inferences. Common methods for facilitating the participation in surveys, include the 

use of self-completed questionnaire to ensure maximum privacy of the respondents 

or questionnaire administered by experienced interviewers with knowledge of the 

specific populations/phenomena. At the same time different strategies to recruiting 

enough number of study participants and break down barriers are adopted such as 

developing partnerships with stakeholder organizations and relationships within the 

target population, community-engagement activities, including as researchers or 

surveyors’ members of the target population, working with a community advisory 

board. 

The National Statistical Institute of Italy (Istat) has a long tradition on 

investigating hard-to-reach groups such as homeless, LGBT+ people and other 

groups at risk of inequality and discrimination. Besides conceptual and 

methodological challenges, a deep knowledge of the groups investigated and the 

involvement of civil society emerge as common aspects when designing and 

producing official data on hard-to-reach populations. 

The aim of this article is to critically analyses these different experiences 

focusing in particular on two main aspects: sampling techniques and civil society 

involvement, and the interplay between these two aspects. What are the most 

common samples used? At what stages of the data value chain does the civil society 

involvement take place?  What can civil society do to contribute to the construction 

of the sample design? Main challenges, strengths, and limitations of designs for 

surveys of hard-to-reach populations, as well as future prospects are discussed. 

Instead, in order to analyse the role of civile society, we start from the “Generic 

Statistical Business Process Model” that describes and defines the set of business 

processes needed to produce official statistics, namely specify needs, design, collect, 

analyse and evaluate. This model is integrated with the UN framework “Harnessing 

data by citizens for public policy and SDG monitoring” (Pratesi, 2023) that defines 

citizen’s contribution to data as “the engagement of citizens in multiple processes in 

the data value chain, from specifying needs to use of the data to inform policy… is 
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increasingly recognized for its unique ability to help overcome many data challenges 

of our times” (UN, 2022, p. 2).  

 

2. Sampling technique: representativeness and generalizability of results  

For sampling purpose, surveying hard-to-reach populations occurs when 

(Marpsat and Razafindratsima, 2010): the population of interest has a relatively low 

number of people, which makes a survey of the entire general population very 

expensive; the members of the target population are difficult to identify; there is no 

sampling frame or there is only a very incomplete one that produces biased results; 

the persons concerned do not wish to reveal that they are members of the population 

of interest, because their behaviour is illicit, because it is socially stigmatised, and 

for other causes; the behaviour of the target population is not known, which leads to 

an inappropriate choice of places to interview them, or more in general, an 

inappropriate choice of method for recruitment. The sampling of hard-to-reach 

populations partly overlaps with the sampling of rare populations for which the 

frame is generally unavailable, incomplete or consists of general population lists. 

In the latter case, an efficient sampling design that includes specific/rare 

populations must take into account that in order to have representative samples of 

these aggregates, a large number of people need to be surveyed. Representativeness 

may be compromised as the units to be selected is not controlled a priori, making it 

difficult to define the optimal sample size for the particular domain. Also, the 

estimates may be biased for differences in the socio-demographic distribution of the 

target population compared to the general population. One solution to the 

representativeness issue, as suggested by Kalton (2009) in defining sampling designs 

for rare populations, might be to start from a large sample to conduct a screening that 

can generate an adequate sample size for the domain of interest. 

Observing hard-to-reach populations often involves a range of solutions based on 

quantitative and qualitative methods, with non-standard probability sampling 

techniques based on the locations frequented by the population (location/venue 

based sampling, time location sampling, centre sampling, capture-recapture) or their 

social network (respondent driven sampling - RDS) and non-probability sampling 

techniques based on social network or other (snowball, network sampling, 

convenience or random sampling, voluntary sampling, quota sampling, web panel, 

etc.). 

The absence of ‘lists’ of people raises some important questions, primarily on 

how to construct a frame of reference population for the design of probability 

samples when possible or how to reach the population of interest through different 

techniques in such a way that statistical representativeness is guaranteed. 

Sampling techniques based on the locations require the construction of lists: 

depending on the type of information available on the frame it is possible to refer to 
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different techniques. In the case of the homeless population, for example, an indirect 

sampling design (Lavallée, 2007; Deville and Lavallée, 2006) that uses the list of 

services provided in centres for the homeless can be used as a sampling frame. 

Indirect sampling strategy exploits the link that exists between the target population 

and services for obtaining the final weight of homeless person based on the 

probability of inclusion of the selected services and the total number of service links 

with the user. Other approaches that count homeless people in the places they 

frequent, such as the point-in-time census (Boeri et al., 2009), can indeed provide a 

framework to define sampling techniques for a subsequent survey with interviews. 

The indirect sampling produces correct estimates, only the coverage of the part of 

the homeless population that does not use services may be affected. The point-in-

time census does not ensure a complete and accurate count of the population for 

areas not covered because inaccessible or unknown (under-coverage) and the 

inclusion of people who are not homeless or are counted several times (over-

coverage): errors in the count, and hence in the frame, will affect the final sample 

estimates. From an inferential point of view, the effectiveness of such approaches 

depends on the completeness of the locations list and the possibility of using 

probabilistic selection methods.  

Sampling techniques, which exploit the social network of the population of 

interest, through a snowball type recruitment, allow to build a list from scratch or to 

build a larger one. These techniques move between probability and non-probability 

sampling depending on the type of population, the research question and objectives; 

also include a variety of procedures different for a series of elements, such as the 

methods of choosing the people who are part of the initial group/sample, the methods 

of recruitment and selection of the people who gradually enter the sample. RDS is 

an example of probability sampling that combines the snowball technique with a 

mathematical model that formalises the recruitment process as a Markov chain 

(Heckathorn, 1997, 2002; Crawford et al., 2018). The recruitment process evolves 

in waves generated by the initial recruiters, selected non-randomly on the basis of 

the criterion of differentiation and ability to recruit. The data collected during the 

sampling process are used to make inferences about the structure of the social 

network and to obtain unbiased estimates. The applicability of the RDS may be 

limited by the strict assumptions required to achieve the desired inference results that 

are not easily verifiable a priori. Some conditions can be verified by information 

obtained from respondents, such as the dimension of their social network or the 

reciprocity of links between recruits and recruited.  

In general, these techniques are characterized by complexities linked both to the 

definition of the probability of inclusion of the sampling units and to the estimation 

phase in which the risk of multiple counting of the units must be faced, the same 

individuals can be indicated by different networks or frequent more places. 
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In order to derive conclusions about the population from the sample and to obtain 

generalizable results, it is necessary to assume that the sample is representative of 

the population of interest. In non-probability sampling - that constitutes a quick, easy 

and inexpensive way of obtaining data - the assumption of representativeness for the 

generalisation of results is a risky, as it is difficult to assess its validity. There is no 

way of estimating the inclusion probability of a unit and is no certainty that unit has 

a chance of being included, making it impossible to estimate sampling variability or 

identify possible bias. Statistical representativeness is an unattainable goal when 

using non-probability techniques, but it can also be a problem when using non-

standard techniques based on places attended or social network. The 

representativeness can be compromised by partial coverage, e.g. when people who 

do not attend venues intended for the population are excluded, when using a web-

based survey technique or survey techniques that are too invasive of people's 

privacy. Also in techniques based on social network, “the representativeness of the 

sample is conditioned by the way in which individuals are recruited” (Caputo 2013). 

 

3. Non-probability vs probability sampling techniques 

Probability sampling is the preferred tool adopted by statistical institutes to 

produce official statistics. In recent years, research on the use of data generated by 

non-probability sampling techniques for the production of official statistics has been 

increasingly explored (Kalton 2023, mainly thanks to the diffusion of big data. The 

use of alternative sources in official statistics has led to a paradigm shift and a change 

in the traditional approach to statistics. However, data from non-probability sources 

pose some challenges in terms of data quality, including the potential presence of 

participation and selection biases: data collected should be used with greater caution. 

In non-probability samples, the degree to which certain forms of bias occur can 

greatly affect the accuracy of the results; the efficiency of inference is not guaranteed 

by a theoretical-mathematical basis but depends exclusively on the correct 

specification of models defined on untestable assumptions on the phenomenon and 

on the similarity between the sample and the population; the presence of selection 

bias makes these hypotheses dangerous. To generalise the results to the whole 

population, it is necessary to use probability sampling or integration techniques. 

In adopting non-probability sampling techniques, specific strategies can be 

implemented at the sampling stage to reduce potential bias, e.g. by drawing the non-

random sample from a large panel of volunteers, taking care to ensure that there is a 

match of characteristics between sample units and those belonging to a probability 

sample selected from a frame covering the same reference population.  

In the data processing phase, various methods can be used to correct or reduce 

the effects of bias in the results, thereby making the inferential process more reliable 

and increasing the external validity of a survey. In general, estimation methods from 
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non-probability samples refer to integration techniques that use weighting or 

predictive approaches. Weighting approaches (calibration, propensity score 

adjustment, statistical matching) attempt to reduce selection bias and coverage 

problems by manipulating the data so that the sample comes to resemble the 

population in the distribution of covariates. Predictive approaches fall within the 

framework of super-population models. They treat the analysis variable as if it had 

been generated by a model specified on the basis of the data collected from the non-

probability sample. The values of the auxiliary variables must be known not only for 

the sample units but also for those of the target population, or at least the totals. 

Common to the different approaches is the use of auxiliary information observed in 

the non-random sample, including at least the totals (or averages) in the target 

population, the values for each unit in the target population, and the values for each 

unit in a reference probability sample. Data may be obtained from official statistics 

or high-quality probabilistic surveys. It may be necessary to conduct parallel 

probabilistic surveys in order to detect more relevant variables for the integration. 

 

4. Istat experiences: Surveying Homeless People 

In Italy, research on people living in extreme poverty was carried out in 2011 and 

2014 by Istat - in agreement with the Ministry of Labour and Social Policies, the 

Italian Federation of Organisations Working with the Homeless (fio.PSD) and Italian 

Caritas - and led to a national estimate of the homeless population (De Vitiis et al., 

2014). In 2014, an experimental survey was carried out only in the city of Turin to 

estimate also the part of the population that does not use the services. 

The surveys were based on the system of services used by homeless people. This 

made it possible to adopt a location sampling design referring to the theory of 

indirect sampling: in the national surveys the services were represented by soup 

kitchens, lunch and dinner places, and night shelters, while in the experimental 

survey conducted in Turin in 2014, they were services provided in public spaces by 

street units that carry out rescue and support activities for people in a state of social 

marginality (Inglese and Masi, 2019). The information on services were collected 

through censuses carried out prior to the implementation of the surveys, which 

provided the necessary information base for the development of the indirect 

sampling methodology. Starting from existing archives, the complete mapping of 

services was carried out using the snowball method, through a survey network 

selected by fio.PSD and composed mainly of operators in the sector. The list of street 

unit services was updated in 2014 from the previous complete mapping of services 

through interviews conducted with street unit managers. The censuses made it 

possible to build up a picture of the system of services provided by private and public 

organisations to people living in a state of social marginality, including the structures 

that operate "on the street". The definitions of "street unit" and "home service" 
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(services/support action distributed by street units in public spaces at the same time) 

provided the basis for applying the same methodology used in the national survey. 

For the city of Turin it was possible to obtain an overall estimate of homelessness. 

In 2023, Istat provided support for the implementation of a survey of the homeless 

people in the city of Rome, in collaboration with Roma Capitale. The “Notte della 

solidarietà survey” (a point in time survey) was carried out on the evening of 20 

April 2024, and counted people sleeping in the overnight shelters and on the streets, 

by means of a short web questionnaire that captured some of their basic 

characteristics. Difficulties in measuring homelessness lay in how to reach them but 

also in the lack of a definition on which living conditions may lead to consider a 

person as a homeless. More than 1700 volunteer surveyors (from associations, 

universities and citizens) participated in the night survey. Volunteers, organized in 

teams, were in charge of conducting the survey on the street, while the survey in the 

night shelters was carried out by the people in charge of running these facilities. The 

pilot survey (2023) showed how in point-in-time approach to investigate 

homelessness, training of non-professional surveyors is fundamental in approaching 

homeless people but also a critical issue, to guarantee the quality of data. Therefore, 

for the finale survey, a more targeted training on the questionnaire was designed for 

a more professional approach, and an increased care in the team composition by 

providing for each team at least one student, always keeping a gender balance. The 

involvement of civil society was crucial, also in terms of socio-cultural impact on 

the representation and knowledge of homeless people (Table 1). 

Table 1  Sampling strategies and civil society involvement in the Istat and Istat-Roma 

Capitale surveys on homeless people (2011, 2014, 2024). 

Target  Sampling Civil Society Engagement 

Homeless people who 

frequent services  

(soup kitchens, night shelters)  

(2011, 2014) 

Non standard 

probabilistic 

 

▪ Fio.PSD, the Italian Caritas and surveyors 

from services 

 

 

Homeless people in 

Rome (2024) sleeping rough 

and in overnight shelters 

Homeless Census – 

Point in Time 

 

 

▪100 associations and entities, 6 Universities 

and citizens 

▪ 1,700 volunteers and state workers spend the 

night walking the streets of Rome to make a 

count/survey  

In 2024, Istat launched a project for the continuous monitoring of extreme 

poverty, which involves numerous research activities and types of surveys. The 

survey on homelessness in the 14 metropolitan areas of Italy is currently being 

carried out. The approach used is the point-in-time census (shelter and street night) 

Collect Design 

Disseminate 

and Trust 

Collect 
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followed by a sample survey with in-depth thematic interviews. Istat investigated 

also the severe housing exclusion of Roma people within a project carried out in 

collaboration with the National Antidiscrimination Office (Unar), during the period 

2018-2023 (Di Leo and Nur, 2023).  
 

5. Istat experiences: Surveying Group at risk of discrimination 

 To date, Istat adopted two main strategies to investigate the condition of groups 

at risk of discrimination, by introducing self-identification questions into (a) 

Discrimination surveys targeted to the whole population and (b) Surveys targeted to 

specific population such as LGBT+ people.  

In 2011, Istat addressed for the first time issues related to diversity in terms of 

sexual orientation and gender identity with the “Survey on Discriminations by 

Gender, Sexual Orientation and Ethnic Origin” (Istat, 2013). The survey, CAPI 

(mandatory) and with an optional paper self-administered questionnaire, included 

questions on sexual orientation which allowed to provide a first estimate of the 

homosexual and bisexual population in Italy. However the limited sample size (7,725 

individuals aged between 18 and 74) did not allow for estimates on some specific 

groups at risk of discrimination as for transgender people or bisexual man and 

women. In view of the new edition of the Discrimination Survey (2025), the mode 

technique was redesigned as well as the sample size of the whole population - about 

50 thousand people. At the same time updated and more self-identification questions 

have been introduced. This opens up an interesting scenario in terms of estimation 

possibilities as well as corrections of results from non-probabilistic sample surveys. 

In general, the involvement of civil society was on the questionnaire design of 

the first edition of the survey. In 2018, Istat dealt with these issues again in the 

framework of a collaboration agreement signed with Unar to fill an information gap 

on LGBT+ populations. The Istat-Unar project “Labour discrimination against 

LGBT+ people and diversity policies” (2018-2023) is characterized by a mixed 

method approach (probabilistic and non-probability sampling technique; qualitative 

and quantitative tools), multiple perspective approach (LGBT+ people, employers, 

stakeholders) as well as a participatory approach with the interaction of experts, 

academics and LGBT+ associations (De Rosa and Inglese, 2018). It included the 

direct collection of information from LGBT+ people and from employers, 

particularly enterprises, and the main stakeholders. Three CAWI surveys based on a 

web self-completed questionnaire were carried out on three different target groups 

of LGBT+ people (people in civil union, LGB people not in civil union, trans and 

non-binary people) using different sampling strategies. The first two surveys mainly 

focused on aspects related to sexual orientation; the third focuses on gender identity 

issues. Self-identification of respondents as LGBT+ was a key principle adopted. 
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SOGIESC (sexual orientation, gender identity and expression and intersexuality) 

indicators were gradually tested and introduced into the three surveys. 

The project included surveys both with standard and non-standard sampling 

techniques. The most robust survey was on People in Civil Union or formerly in 

union because a list was available. A second survey, addressed to LGB people who 

have never been in Civil Union, was carried out in 2022 with a snowball technique, 

the web-RDS. Fifty LGBT+ associations throughout the national territory identified 

first respondents (“seeds”) belonging to the population target, and respondents 

played an active role in recruiting (at least 4 people). After an established time passed 

from the beginning of the survey, there was evidence that the RDS snowball 

technique was not working properly. In order to go on with the work, the option of 

a convenience sample was considered since it could anyway provide interesting and 

qualitative information on the target population of homosexual and bisexual persons. 

Finally, a survey on “Labour Discrimination against Trans and Non-binary people”, 

based on a convenience sampling, was carried out in 2023. Questions on gender 

identity allow to identify the target population. Table 2 shows LGB participant 

distributions in Istat-Unar surveys and EU FRA LGBT II survey 2019 for Italy. 

Table 2  Main LGB target profiles.  

Survey Lesbian Gay Bisexual 
Women 

Bisexual 
Men 

Istat-Unar 2020-2021 
LGB in Civil Union 

5,828  

(28.9%) 

13,162 

(65.2%) 

847 

(4.2%) 

352 

(1.7%) 

Istat-Unar 2022 
LGB not in Civil Union 

282 
(24.3%) 

640 
(55.2%) 

166 
(14.3%) 

71 
(6.1%) 

FRA 2019 

LGB Sample size 

(unweighted) 

1,853 

(21.2%) 

4,789 

(54.7%) 

1,481 

(16.9%) 

627 

(7.2%) 

Definitions and indicators provided in the questionnaire where discussed and 

shared with LGBT+ associations and LGBT+ people but also with experts, 

academics and other stakeholders (e.g. enterprises’ associations, trade unions, 

networks of LGBT+ workers etc….) were also involved (design phase). Self-

identification questions were developed consultation with civil society. Civil society 

was involved in different stages of the surveys and its role was crucial in defining-

recruiting-data collection operations (Table 3). 

The engagement was also in the build phase: associations and other civil society 

actors tested and gave feedback on the questionnaires developed for the different 

project surveys. Another contribution came from respondents’ remarks in open 

questions within the surveys. In this sense a participatory approach increased the 

validity of data. Regarding the collection phase, in all three surveys civil society 

foster the participation of target populations and create a climate of trust in official 
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statistics. In addition, for the survey with RDS technique respondents played a 

crucial role in recruitment. 

Table 3  Sampling strategies and civil society in the Istat-Unar project “Labour 

discrimination against LGBT+ people and diversity policies” (2018-2023). 

Target  Sampling Civil Society Engagement 

People in Civil 
Union or formerly 

in Union 

Census over 21,000 
respondents aged 18 and over 

▪Self-identification questions 

on sexual orientation 

▪Working groups with stakeholder, 
LGBT+ associations, experts and 

consultation with LGBT+ people 

 

LGB People who 

have never been 

in Civil Union 

▪ 1,159 respondents aged 18 

and over ▪ Self-identification 

questions on sexual orientation 
and (testing) gender identity 

▪Working groups 

▪Associations and respondents: 

recruiting and dissemination of the 
survey 

Trans e no-binary 

people 

▪Self-identification questions 

on gender identity (2 step 
approach) 

▪Working groups  

▪Associations: dissemination of the 
survey 

 

 

However, this experience showed the importance to qualitative approaches in 

order to deepen the contextual knowledge about the network of the population (more 

formative study). At the same time the involvement of association and civil society 

was not enough to ensure the participation of well-connected members of the target 

population to serve as initial participants or aid rapport-building to increase the 

likelihood of people participating in the study.  

 

6. Future prospects and conclusions   

At European level, the EC calls for a national strategy for equality data and, at 

the same time, Eurostat is working on equality and non-discrimination statistics 

toward a harmonization of concepts and classifications. The introduction of self-

identification questions about sex/gender, racial or ethnic origin, religion or belief, 

disability, age and sexual orientation in surveys with large samples is the ideal for 

investigating groups at risk of discrimination. This is not always possible, and in 

addition, this is not appropriate for specific groups such as Roma and homeless 

People that require ad hoc sampling strategies and surveys.  

The Istat’ tradition in surveying hard-to-reach groups underlines that integration 

techniques and other ad hoc solutions need to be found to obtain in-depth information 

on the target group of the population. Quantitative and qualitative methods, which 

can respond to different research needs, should be able to go together, and probability 

sampling can help correct various forms of bias (potential presence of participation 

and selection biases) that affect non-probability sampling. Data from non-probability 

sampling pose some challenges in terms of data quality, the accuracy and 

generalisation of the results to the whole target population, need to adopt integration 

Specify needs Design Built Collect and Trust 
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techniques based on the use of auxiliary information observed in the non-random 

sample and in high-quality probabilistic surveys, or know from censuses, 

administrative or demographic sources and others official statistics. Parallel surveys 

to detect variables relevant for integration may need to be conducted. 

More generally, the design of surveys on groups at risk of discrimination could 

benefit from programming discrimination survey design for correcting estimates of 

subsequent surveys on specific groups (such as LGBT+) based on non-probability 

sample (integration techniques); using longitudinal big datasets to follow the same 

group of people over time or asking the same questions to representative groups of 

different people over time (i.e., panel studies - non-representative sample, but 

generalizable results tank to the possibility of identifying the temporal order of the 

variables); programming dedicated surveys to reach small groups; defining a good 

recruitment strategy and variables/indicators and paradata useful for the explanation 

of the specific group’ survey participation. 

The participation of civil society often serves as a bridge to define sampling 

strategies, but its role is not limited to this phase. Istat’ experiences show how the 

involvement of civil society can cover different steps such as specify needs and 

questionnaire design, organizational aspects and research infrastructure, data 

collection and dissemination. Even citizens can be surveyors as in the case of 

homelessness surveys. This leads to pushing the methodological debate more 

systematically in analysing wow does a participatory approach affect the quality of 

data, considering the different step of the process needed to produce official 

statistics. The exchange of experiences between countries and the provision of tools 

to evaluate and monitoring such aspects would be very useful, keeping in mind also 

how civil society can use these data to foster social change, disseminate socio-

cultural meanings supporting alternative narratives of the social reality (Milan and 

van der Velden, 2016, p. 67). 
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