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Abstract 

Rare populations, such as people with disabilities, have been poorly represented in surveys. Research 
has shown that common probability sampling methods for recruitment of participants to surveys 
often fail to include people with disabilities. Also, that using one single “disability status” as proxy for 
all conditions that cause disability, restrains disaggregation into disability sub-groups.  

Purpose  
The purpose of this study was to investigate the feasibility of an adaptive snowball sampling method 
for recruitment of participants with disabilities and of data collection in a survey entailing thoroughly 
elaborated survey questions in regard to accessibility, and to describe effects on response rates and 
the samples’ representativeness of the entire disability populations.  

Methods 
A survey mirroring concept was used to compare a nationwide survey on internet use which applied 
probability sampling method, with a modified survey applying adaptive snowball sampling of people 
with disabilities. Questions from the mirrored survey was elaborated to increase accessibility for the 
target populations. Multiple channels for data collection: online, paper and telephone or face-to-face 
interview, were used. 

Results 
In total 771 persons participated, representing all 35 target populations. A majority responded by the 
online questionnaire and 57 responded by interviews. Missing response to single questions was 2.5–
6%. 

Conclusions 
Adaptive snowball sampling method was feasible to reach people with a wide range of disabilities. A 
modified survey targeting accessibility issues was feasible to enable participation by all target 
populations. The survey mirroring concept and adaptive sampling methods are suggested favourable 
to achieve representation of disability populations in surveys. 
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1 Introduction 
In Sweden there are two well-established surveys covering the Internet use among the Swedish 
population. The government agency SCB, Statistic Sweden [1] and IIS, The Internet Foundation in 
Sweden [2] provides information about use of the Internet in the population. Both surveys use 
stratified probability samplings methods for recruitment of participants to draw inference to the 
whole Swedish population. The SCB survey also provides national data to the Eurostat reports [3]. 
The European Commission has a regulation stipulating that aggregated data from population-based 
studies in member countries, of the use of Internet should be possible to break down according to; 
age, sex, educational level, employment situation and region (EC No 808/2004) [4]. 

SCB uses a sample of 2 900 persons, aged 15-85. IIS uses a sample of 3 200 persons, aged from 11 
years old. Although statistically solid when drawing inference to the whole Swedish population, those 
surveys fail to provide information about those in the Swedish population with different kinds of 
disabilities. Attempts to disclose presence of disability among survey participants have been made by 
including a question in the surveys about disability status. Since the number of participants reporting 
having disabilities is small, the surveys report all people with disabilities as one homogeneous group. 
This approach have shortcomings: 

• Not using disability as a stratifying variable, prevent the possibility to ensure recruitment of 
people having disabilities and make inference in regard to disability in the population. 

• People with disabilities is not a homogeneous population, but a range of populations 
displaying a large variation in types of disabilities, characteristics, needs in regard to internet 
use, etcetera. When collecting survey data from a relatively small sample:  

…not all types of disabilities and variation in characteristics will be represented.  
…people with more common disabilities will probably be more represented than 
people with more rare disabilities. 
…the number of people representing each type of disability will probably be very 
small, making it hard to draw conclusions.  

According to the official statistics from SCB (2016), 5 percent of people with disabilities find the 
Internet hard to use. This is equivalent with 1 % of the Swedish population. Another 12 % of the 
disabled population finds the internet somewhat hard to use. According to member surveys and 
experiences gathered within the Swedish disability movement and among policy makers those 
figures might be underrated. Looking closer to the statistics, several disability groups seem not to be 
represented in the sample providing data to the official statistics. This raises questions on how to 
accurately report use of the Internet among people having disabilities and highlight the problem of 
including relevant disability groups in probability samples, supposed to represent the whole 
population. 

1.1 How to find people with disabilities in population samples 
In most surveys based on stratified probability sampling, disability is not a stratification variable. 
Stratification is often made on demographic and socioeconomic factors, such as age, sex, educational 
level, employment situation and region.  Survey questions on presence of disability status has been 
used as proxy for disability, when analysing data sets from samples generated by probability 
sampling methods. The rational is to find disabled people within the sample by adding additional 
questions on disability. 



In a study Dobransky and Hargittai [5] used a data from a survey in which self-reported disability 
status was addressed by the questions: 

“Do you have the following long-lasting physical condition? A. Blindness or a severe vision 
impairment even with glasses or contact lenses? B.  Deafness or a severe hearing impairment 
even with a hearing aid? C. A physical condition that substantially limits your ability to walk 
or climb stairs? D. A condition that makes it difficult to type on an ordinary typewriter or 
traditional computer keyboard? 
Do you have difficulty going outside the home alone, for example, to shop or visit a doctor’s 
office, because of a physical or mental health condition lasting 6 months or longer?” 

In a population sample consisting of 54 956 persons aged 18 or more, 6 584 persons indicated at 
least one disability status. After controlling for socio-economic background factors Dobransky and 
Hargittai found that disability conditions A and D had an independent effect on internet use while 
disability condition B and C had not. In a later study Dobransky and Hargittai returned to the subject 
of disability and digital inequalities [6]. In that study they used a data set from the U.S. Federal 
Communication Commission’s 2009 National Consumer Broadband Service Capability Survey 
(NCBSCS) that controlled for disability status by asking similar but not the same questions. A common 
problem according to Dobransky and Hargittai is that many studies of people’s online activities and 
Web skills either do not measure disability status or do not have enough people with disabilities to 
allow for a deeper investigation. At that time, they could not find any other recent survey combining 
questions about internet use and disability with sufficiently large samples of people with different 
disabilities. 

Scholz, Yalcin and Priestley [7] used Eurostat data from 27 European countries and found that 
disability status, defined as the responders self-declared activity limitations, predicted less internet 
access and use, also after controlling for age, income, education level and household composition. 
Such finding speaks for that self-reported disability status can be used to measure risk of being 
digitally excluded. However, people with disabilities are not a homogeneous population, but consist 
of a wide range of subgroups. And an important short-coming noted by the authors was that the 
available data did not allow for disaggregation of disability status into subgroups.  Scholz et al [7] 
problematize how questions about disability are formulated in surveys and calls for a uniform way of 
asking disability questions in European surveys.  

The Swedish surveys by SCB and IIS also uses disability status as a way of finding disable persons 
within the randomized sample. Since 2013 Statistics Sweden in co-operation with the government 
agency Handisam (now The Swedish Agency for Participation) have included questions on disability 
status to determine whether a person within the sample has a disability [1]. They use the following 
phrasing (Authors translation from Swedish): 

Now here will follow some questions about disability and IT*-usage. The 
background to the questions is the government and the EU's goal of an IT-society 
that is accessible to all. By disability we mean that one can have impaired vision or 
hearing, speech or voice problems, motor-impairments, allergy or some form of 
mental disability. It may also be that one has diabetes, cardiovascular disease, 
gastrointestinal disease, psoriasis, epilepsy, dyslexia or something similar. 



* SCB uses the abbreviation IT for Information Technology. 

With this definition, do you belong to the group with a disability? (With possible 
answers Yes or No) 

For persons answering yes, SCB asks the following question: 
Do you experience difficulties when using computers and the Internet because of 
your disability? 

From this procedure Statistics Sweden finds that 15 percent reported having some disability. Five 
percent of those having disability reported that they have major difficulties in using computers and 
the Internet due to their disability. 12 percent of people with disabilities state that they have some 
difficulties. That would represent 1 percent of the Swedish population aged 16-85. 

In the survey 2017 IIS no longer asks about disability. In previous surveys they used the question “Do 
you have any disability or problem that complicates your use of computers or the internet?” And a 
follow-up question for those who answered yes; “What type of disability or complication is it that 
makes your use of the Internet harder?” (Authors translation from Swedish) 

1.2 Sampling methods to find rare populations 
When the population of interest is so small that it cannot be found with reasonable probability 
sampling resources other means to find the target population has to be used. People with different 
kind of disabilities, diagnoses and impairments often belong to what in statistical terms can be 
described as a rare population. Porter describes a rare population as a small proportion of a total 
population that possesses one or more specific characteristics [8]. There is no clear consensus at 
what point traditional sampling methods should be replaced by methods specifically adapted for rare 
populations, but according to Porter sub-groups less than 10% of the whole population often is 
regarded as rare. When searching for a rare population, often some kind of screening is necessary to 
identify members of the rare population. Screening can be both costly and time consuming and a 
problem related to the screening process is so called false positives and false negatives, meaning that 
there is a risk that people who actually do not belong to the rare population is included in the sample 
or that people that should be in the sample is excluded in the screening process. It is often hard or 
impossible to reach the whole rare population. The screening process will most probably result in a 
proportion of the rare population. Having only a proportion of a rare population raises questions 
about the representativeness and the potential for generalization of the sample in relation to the 
whole rare population [8]. Knowledge of the prevalence of the rare population is of importance for 
the possibility to generalize the survey result, but sometimes the prevalence in the rare population is 
unknown[9]. 

There are several methods for sampling rare populations; multiplicity or network sampling, location 
sampling, time-space sampling or venue sampling, and adaptive sampling procedures[8]. Snowball 
sampling is an example of an adaptive sampling method[9]. The method can be used when people 
within the rare population know each other and recruits new participants by passing information 
about an ongoing survey between members in the rare population. Location can be used if the rare 
population is likely to be concentrated on a specific location[10]. Closely related to rare populations 
are hidden populations. A suggested sampling method to find members of a hidden population is 



respondent-driven recruitment chains[11]. It is often necessary to combine different sampling 
methods to establish a frame for the rare population [10].  

1.3 Accessible survey information and accessible methods for data collection 
If the rare population contain people with disabilities, issues regarding accessibility will be present 
alongside with general principles for good survey methods [12]. De Cesarei and Baldaro [13] argues 
that there is a risk for response bias due to inaccessible information or inaccessible methods for data 
collection. They also claim that  accessibility problems can be related to; technical construction [14], 
appearance [15]  literacy and self-efficacy [16], and can affect both numbers of non-responders and 
withdrawals. Non-responses are also connected to problems of survey fatigue and survey burden 
[17]. Both response rates and the quality of responses can be improved by accessible surveys [18]. 

De Cesarei and Baldaro[13] presents methodological issues with online surveys targeting students 
with disabilities. They stress the importance of adapting online questionnaires according to the 
preferences of each type of disability. For example, they emphasize the difference between students 
with Dyslexia, who might have problems reading the questions, with students with Cerebral Palsy, 
who might have problems navigating the questionnaire. Alhaboby, Barnes, Evans and Short [19] 
discusses methodological challenges encountered when using online survey methods with people 
having chronic health conditions and disabilities. They used an online platform for an online survey, 
which made it possible to use social media, newsletters and e-mail to provide links to the survey, and 
also to establish contact with and provide information to “gate-keepers”.  A gate-keeper is a person 
who can promote or deny access to a target population [13, 19, 20]. Informed consent can be 
problematic, for example for people with intellectual disability[21].  

In 2004 Kraut et al reported that non-responder rates in online surveys were typically lower than 
comparable mail or telephone surveys, and when given a choice of Internet or paper questionnaires, 
respondents still overwhelmingly choose paper [22]. In 2012 Baatard and Covan argues that response 
rates might increase as the population turns to be “digital natives” [18]. Kraut et al also reported that 
common problems in online surveys are related to coverage, sampling and measurement. Since 
participation is hard to monitor in surveys, especially in online surveys, they call for thorough pre-
testing of instructions and construction of questions to avoid misinterpretation [22]. Yun and Trumbo 
[23] analysed the characteristics of three survey response modes: postal, e-mail and web, and found 
that using multi-mode survey techniques improve the representativeness of the sample, without 
biasing other results. They also found that respondent characteristics differed related to who 
responded electronically and by the postal survey.  

Although every method for data collection might include accessibility issues, there is a focus in 
literature on accessibility issues connected to online surveys. Literature is largely silent about 
accessibility issues connected to postal questionnaires or interviews. 

1.4 Justification for this study 
If people with disabilities is under-represented or not represented at all in surveys aiming to cover a 
whole population, important information will be ignored. Such loss of information is potentially 
harmful both for society and people with disabilities. It is important to explore methods that are 
accessible for people with disabilities in order to enhance participation in surveys. 



1.5 Purpose 
The purpose of this study was to investigate the feasibility of an adaptive snowball sampling method 
for recruitment of participants with disabilities and of data collection in a survey entailing thoroughly 
elaborated survey questions in regard to accessibility, and to describe effects on response rates and 
the samples’ representativeness of the entire disability populations. We applied the sampling 
method in a survey directed to people with a wide range of disabilities to investigate frequencies and 
difficulties to use the Internet. 

The hypothesis was that adaptive snowball sampling method for participant recruitment and data 
collection and thoroughly elaborated survey questions in regard to accessibility would increase 
response rates and thus enable a deeper understanding of the use of the Internet among a diverse 
population of people with disabilities. 

2 Method 

2.1 Study design and sample  
This was a cross-sectional survey [24] using adaptive snowball sampling methods [25] for recruiting 
participants with different kind of cognitive and perception disabilities, considered “rare 
populations” [25], and using a survey mirroring concept and inclusive participatory methods [26–28] 
for elaboration of accessible survey questions. The members of the Begripsam Group, whom all have 
different kind of cognitive and perception disabilities, acted as expert reference group and 
contributed to the development of the survey, selection of target populations and interpretation of 
the results. The study was approved by the Ethics Board at Royal Institute of Technology (Decision 
date 17-4-2017).  

2.2 Procedure for development of questionnaire 
The questionnaire was developed and carefully elaborated in several steps. The initial plan was to 
use two existing nationwide surveys and distribute to people in the target populations. Workshops 
with the Begripsam group revealed that many questions and response options were considered 
inaccessible and that the large number of questions was overwhelming. In consecutive workshops, 
the number of questions was reduced, rewritten and tested. We describe this as a survey mirroring 
concept, targeting the same issues as the nationwide surveys, but elaborated to be accessible to the 
target populations. In parallel, accessible and understandable cover letter, complementary 
information and form for informed consent were produced. An important insight during the testing 
procedure was the need to add free-texted (open ended) response options, providing the 
opportunity for participants to use their own words as a complement or substitution for fixed 
response options. 

The questionnaire followed an easy to understand and logical disposition, which started by targeting 
an overall experience of perceived difficulties in regard to internet use, followed by use of general 
functions on the internet (such as searching, navigating, etcetera) and further to perceived 
difficulties in regard to specific applications on the internet (such as buying things, paying bills, 
etcetera).  

The preliminary online version of the questionnaire was piloted by all members of the Begripsam 
group at several times and by an online pilot test with 62 respondents. This allowed the researchers 



to identify whether respondents understood the questions and instructions, and whether the 
meaning of questions was the same for all respondents. In regard to questions with fixed response 
options, piloting highlighted whether sufficient response options were available, and whether any 
questions were systematically left out by respondents.  Important targets for the piloting process of 
the questionnaire was how response rates could be maximized by plain and concise wording of the 
questions, accessible layout and design and by offering multiple modes of responding, i.e. paper, 
online and interviews. The finale questionnaire comprised 54 questions and was distributed in an 
online version, an electronic file and a paper version. 

During the data collection process, incoming questionnaires were closely monitored in regard to 
number of participants from each target population and to discover if any specific question was 
systematically left out. Some minor adaptions to the layout of the questionnaire was made due to 
accessibility issues raised by people that contacted us. 

2.3 Identification of target populations 
The target populations for participation in the survey consisted of disability populations, representing 
either specific diagnoses or specific functional limitations that were considered relevant to possibly 
interfere with use of internet. A critique of the SCB and IIS surveys is that they included all reported 
disabilities even those disabilities that do not interfere with the use of the Internet. The selection 
process to identify relevant disability populations was by workshops with members of the Begripsam 
group. Workshop discussions were used to select diagnoses and functional limitations that could 
possibly have an impact on internet use. Diagnoses such as “Autism Spectrum Disorder”, “ADHD” and 
“Dyslexia”, and functional limitations such as “blindness”, “attention deficit” and “reduced short-
time memory” was decided to be relevant populations. For example, allergies, heart conditions, 
difficulties in walking was not considered relevant target populations. The final survey included the 
possibility for participants to add conditions not specified in the list. 

2.4 Procedure for participant recruitment  
Participant recruitment was undertaken from May to October 2017. Participants could choose to 
respond to an online questionnaire, receive a questionnaire on a data file or on paper, or request a 
telephone interview. This was later complemented with a location-and-venue sampling to penetrate 
especially hard to reach populations. Research assistants visited disability organisations’ member 
meetings and meeting points, providing responses to the survey by face-to-face interviews recorded 
in paper questionnaires. 

The survey was distributed by an adaptive snow-ball sampling technique. The snowball sampling 
method was heavily depending on contacts with organizations and people that could participate in 
distributing information about the survey. Information about the survey was distributed through 
Facebook, home pages of disability organisations and disability networks, e-mail contact lists and by 
personal communication. People and organizations were encouraged to forward information to 
other people and other organizations. The recruitment procedure was modified in real time as data 
collection continued, for the purpose to improve the recruitment of participants from as many target 
populations as possible. Pre-written or tailor-made information for each target population was 
offered and delivered to all organizations or persons willing to re-distribute information about the 
survey. The Begripsam web site [29] and site on Facebook were used to enable for anyone to share 
and re-distribute information about the survey. 



Key persons, in earlier work described as Intermediators [27], were specifically appointed for this 
study but also an already established network of Intermediators was used. Intermediators are 
distinguished by deep knowledge about specific disability groups and a strong interest in 
emancipatory activities to support persons with disabilities to participate in activities and to have a 
voice in society. We collaborated closely with intermediators and many of them introduced the study 
through their personal networks of professionals and people with disabilities.  

For communication with the deaf community, a sign language speaking research assistant was used 
and in people with aphasia we collaborated with speech therapists and staff at local centres run by 
the Swedish Aphasia Organization. For communication with people with intellectual disabilities face-
to-face interviews using complementary set of pictograms covering internet-related terms were 
undertaken.  

2.5 Data collection 
The survey questionnaire contained questions on background characteristics: types of disabilities, i.e. 
specific diagnoses or functional limitations, gender, age, location (i.e. country region, urban/rural 
area), cohabitation with someone having disability, accommodation, education, occupation and 
income. The specific questions on Internet use covered: access to the Internet, frequencies of use 
and problems connected to the use of the Internet, in general and in specified resources on the 
Internet. Participant was also asked about perceived skills and attitudes to using internet and if they 
felt included in the digital society. Furthermore, the questionnaire asked about the use of and 
perceived skills in using specified devices; smartphone, computer and tablet, and if participants used 
or had need for assistive technology. The questionnaire ended with a question about how the 
participant got information about the survey. 

2.6 Statistical analyses 
Survey data was analysed with descriptive statistics [30]. Analyses were conducted using the 
statistical software IBM SPSS 23.0 and Microsoft Excel. 

3 Result 
771 persons participated in the survey. Table 1 presents the participants self-reported diagnoses and 
impairments. Representation was achieved from all the a-priori identified target populations, 
although some in very small numbers. 151 participants added additional diagnoses/impairments not 
represented in the a-priori list, foremost impairments related to headache, acquired brain damages, 
mental impairments and neurodiversity related impairments. 

  



Table 1: Participants (n=771) self-reported diagnoses and disabilities. The participants could report multiple diagnoses and 
impairments.  

Diagnose or disability Total 
n (%) 

Women 
n 

Men 
n 

Other 
n 

Estimated prevalence in Sweden2 

Attention-deficit disorder (ADD) 47 (6.1) 30 14 3 People with ADD are included in the ADHD 
prevalence figures 

Attention-deficit hyperactivity 
disorder (ADHD) 

90 (11.7) 58 28 4 4-5% [31] 

Aphasia 33 (4.3) 19 14 0 0.34 % have stroke induced aphasia [32]. No 
numbers found on aphasia caused by other brain 
injuries. 

Autism spectrum 
disorder 

181 (23.5) 101 71 9 1-2.5% [33] 

Bipolar 24 (3.1) 13 10 1 2.4% [34] 
Blind  26 (3.4) 13 12 1 Blind people are included in the visually impaired 

group 
Cerebral Palsy (CP) 17 (2.2) 8 9 0 0.2% [35] 
Dementia, Alzheimer’s disease 2 (0.3) 1 1 0 1.82% [36] 
Depression, anxiety 168 (21.8) 111 49 8 Point prevalence (2016) for depression: 5-8% and 

for anxiety: 12-17%. [37] 
Dyscalculia  31 (4.0) 18 12 1 14.7% reach level 1 or lower in numeracy 

proficiency [38]. 6.5% [39] 
Dyslexia 109 (14.1) 58 48 3 5-8%. [40] 
Deaf 21 (2.7) 17 4 0 0.07-0.1%. [41] 
Deafblind 11 (1.4) 8 3 0 0.02% (age under 65) and 0.1% (age over 65) [42] 
Epilepsy 34 (4.4) 14 20 0 0.04-0.06%. [43] 
Hearing impaired 25 (3.2) 14 11 0 15-17%. [44] 
Visually impaired 53 (6.9) 27 26 0 1.2-2.97%. [45] 
Difficulties related to 
Concentration  

197 (25.5) 120 73 4 No numbers on prevalence/incidence found. 

Sensitive for strong 
impressions  

176 (22.8) 127 43 6 No numbers on prevalence/incidence found. 

Difficulties related to Reading  98 (12.7) 50 45 3 13.3% reach level 1 or lower in literacy proficiency 
[38]. No distinction was made between reading and 
writing. 

Difficulties related to Memory 141 (18.3) 80 57 4 No numbers on prevalence/incidence found. 
MS. Multiple sclerosis 6 (0.8) 4 2 0 0.11% men and 0.26% women [46] 
Parkinson's disease 1 (0.1) 1 0 0 0.2%, 1% of all Swedes aged 65 or more. [47] 
Fine motor impairments 86 (11.2) 52 33 1 No numbers on prevalence/incidence found. 
Stroke  55 (7.1) 29 25 1 Incidence 2016: 14 688 men, 13 635 women. [48] 
Schizophrenia 19 (2.5) 15 4 0 0.7% [49]. 0.4-1% [50] 
Difficulties related to 
Lack of self-esteem  

125 (16.2) 85 39 1 No numbers on prevalence/incidence found. 

Difficulties related to Writing 109 (14.1) 54 53 2 13.3% attain level 1 or lover in literacy proficiency 
[38]. No distinction was made between reading and 
writing. 

Difficulties related to Social 
fear 

75 (9.7) 40 30 5 No numbers on prevalence/incidence found. 

Specific Language Impairment  37 (4.8) 18 18 1 9.92% of children aged 4-5 [51]. 
Difficulties related to Focusing 148 (19.2) 91 52 5 No numbers on prevalence/incidence found. 
Difficulties related to the ability 
to Understand 

91 (11.8%) 50 37 4 No numbers on prevalence/incidence found. 

Difficulties related to Learning 
new things  

70 (9.1%) 41 27 2 Specific learning disabilities: 10% [52] 
 

Difficulties related to 
Start or stop activities  

162 (21.0%) 95 61 6 No numbers on prevalence/incidence found. 

Speech impairment 49 (6.4%) 22 27 0 No numbers on prevalence/incidence found. 
Intellectual disability 84 (10.9%) 45 39 0 0.8-3.7% [53] 
Other1 151 (19.6%) 98 52 1  

n = Number of participants. 1. When using the alternative “Other”, participants could use a free text response option to describe 
diagnose/disability. 25 participants reported problems related to headache.  Different mental diagnoses and problems, such as Obsessive 
Compulsion Disorder (OCD), Post Traumatic Stress Disorder (PTS), psychosis was represented alongside with brain injuries and a large 
number of different single diagnoses and disabilities. 2. Figures in numbers or percent based on reports of prevalence in the Swedish 
population N=10 161 797 (May 2018). 



3.1 Participant characteristics 
The gender distribution was 419 women, 283 men, 11 with other gender identity and 58 did not 
answer the question about gender. The age distribution is presented in Figure 1. All age categories 
were represented, with the lowest representation among the youngest (≤16 years) and oldest (≥75 
years) category. Almost half of the participants, 354, were 31-55-years. 

 

Figure 1: The age distribution of the participants (n=771). Participants were divided into six age-related categories; ≤16 
years, 17-30 years, 31-55 years, 56-64 years, 65-74 years and ≥75 years. 

Participants were living all over Sweden with the highest concentrations to the largest urban areas. 
74% lived in urban areas, 19 % in small towns and 7 % in rural areas. 22% of the participants lived 
together with someone who also had disability. Most participants lived in rental apartments (39%), 
25% in apartments/houses owned by the household, while 10 % stayed in group housing or service 
housing. Half of the participants (54 %) have an income less than 18 000 SEK per month, 14 % have 
income between 18 000 and 25 000 SEK and 19 % have an income of more than 25 000 SEK. 13% of 
the participants do not know their monthly income. 

Table 2 presents the reported highest level of education and the current occupation for the 
participants in the survey. The largest proportion, 33%, reported university as the highest level of 
education, followed by Upper Secondary School with 25%. Most of the participants are employed 
(36%) or retired from the workforce (18%). 

  



Table 2: Participants responses on the question on highest educational level (n=722) and on occupation (n=726). Several 
options could be selected. 

 
Total 
n (%) 

Women 
% 

Men 
% 

Education (n=722)    
Compulsory School (Grundskola) 69 (9.6) 9.4 9.7 

Special needs compulsory school (Grundsärskola) 19 (2.6) 2.4 2.9 

Upper Secondary School (Gymnasium) 182 (25.2) 22.4 29.5 
Special needs upper secondary school 
(Gymnasiesärskola)  63 (8.7) 8.2 9.4 

Vocational education (Yrkesutbildning) 81 (11.2) 8.9 15.1 

Folk high school (Folkhögskola) 38 (5.3) 4.6 6.1 

University (Högskola/Universitet) 227 (32.4) 38.3 21.2 

Other education 38 (5.3) 5.3 5.4 

Don’t know 5 (0.7) 0.5 0.7 
    

Occupation (n=726)    
Employed  260 (35.8) 38.0 32.4 

Unemployed 62 (8.5) 6.5 10.7 

At home with children  8 (1.1) 1.2 1.1 

Housewife/houseman 3 (0.4) 0.5 0.4 

Retired 133 (18.3) 16.3 22.8 

Sick Leave 62 (8.5) 11.3 5.0 

Disability pension 166 (22.9) 24.5 20.3 

Daily Activity Centre 131 (18.0) 14.4 22.4 

Activity Compensation 60 (8.3) 6.5 10.0 

Student 78 (10.7) 11.3 10.3 

Other occupation 30 (4.1) 5.0 2.8 

Don’t know 3 (0.4) 0.5 0.4 

3.2 Venue and local sampling 
Venue-and-local samplings resulted in 47 participants. Research assistants visited one group housing 
for retired deaf people, daily activity centres for people with intellectual disabilities and aphasia 
centres run by The Swedish Aphasia Organization. Recruitment by venue-and-local sampling was 
time consuming. In average one research assistant recruited 3-4 participants per day. 

3.3 Establishing a contact and distribution network 
Most participants reported that they had got information about the survey from Facebook, their 
disability organization and e-mail. For men, e-mail (35%) was the primary information source was 
and for women it was Facebook (36%). 33.2% of men and 24.1% of women had got information from 
their disability organization.  



Organizations relaying information and distributing questionnaires were found within the Swedish 
Disability Movement, in providers of services to people with disabilities and in networks on social 
media. Also, individual persons engaged in information activities, those were often persons with own 
experiences of disabilities or relatives to persons with disabilities.  

3.4 Monitoring the sampling process 
Few participants took advantage of the opportunity to request support in responding to the 
questionnaire. Those who did, asked for further explanation of a question, explanation of the 
difference between response options or examples to understand the nature of a question.  

The monitoring process revealed that a common behaviour for several online participants was to 
initially fast skim through the whole questionnaire without answering anything and exiting a blank 
questionnaire. Then, within seconds, open a new questionnaire and provide a response.  

Of the total 771 participants, 530 used the online questionnaire and 184 answered on paper. 47 
participants were interviewed by research assistants face-to-face and 10 by telephone.  

3.5 Internal missing responses 
Internal missing responses to single question was 2.5 – 3 % with some exceptions. Questions 
generating larger proportion of missing responses were: questions on background characteristics of 
the responder (5-6%) which were located at the end of the questionnaire, questions on skills in using 
smart phones and computers (6%) and in using tablets (12%). Many of the missing responses on the 
questions about skills was people reporting that they did not have the device in question. Also, two 
questions had high numbers of missing responses; about attitude towards using the internet to buy 
tickets (10%) and to book medical appointments (11%). Twenty-two participants abandoned the 
questionnaire without completing at some point. Of those, 17 abandoned the questionnaire at the 
point where they got a question about if they felt included in the digital society (in the middle of the 
questionnaire). 13 on the abandoning participants reported having multiple diagnoses (foremost 
ADHD, Autism spectrum disorder, depression) and disabilities (foremost difficulties related to 
concentration, memory or focusing, and sensitivity for strong impressions). 

4 Discussion 
The purpose of this study was to investigate the feasibility of an adaptive snowball sampling method 
for recruitment of participants with disabilities and of data collection in a survey entailing thoroughly 
elaborated survey questions in regard to accessibility, and to describe effects on response rates and 
the samples’ representativeness of the entire disability populations.  

We succeeded in recruiting participants from all a-priori identified target disability populations, 
although some in small numbers. In total, we reached 771 participants, which to the best of our 
knowledge, is the largest survey yet undertaken on the use of internet among people with 
disabilities. With that said, also our method has shortcomings relating to response rates, 
representativeness, and how to reach especially hard to find segments within the targeted 
populations. Also, it is important to discuss how to identify a person as being disabled.  



4.1 Response rates 
The method is dependent on enough time to recruit participants. Recruitment and data collection 
were undertaken for six months, but a longer period would have allowed larger samples and deeper 
penetration in the different disability groups. As an example; People having Aphasia can face severe 
problems participating in surveys. You have to visit them in their home accompanied with a speech 
therapist and assistance from close relatives to be able to get an answer. People with moderate or 
severe intellectual disabilities face similar difficulties and in many of our targeted populations there 
can be sub-groups that for some reason is extra hard to find.  

The method is also dependent on active and extensive communication activities to “keep the ball 
rolling”. Periods of activity immediately resulted in a higher number of participants answering the 
questionnaire. It is likely that more resources and a longer period of data collection would have 
resulted in a higher number of participants. Establishing collaborative networks is useful for snowball 
sampling strategies. The penetration in target populations was more successful in groups where the 
researchers were already known and had previous collaborations. In those cases, a larger sample was 
recruited from the target population. Spending time on building the network, to build trust and to 
communicate about the upcoming survey is important for the final result.  

A possible alternative could be to concentrate recruitment of participants to a smaller number of 
target groups, for example half of the 35 groups one year and then the other half the next year. That 
would allow a more concentrated sampling procedure, but probably create problems with comparing 
data from one year to another (especially if the studied phenomena are in a process of rapid change). 
Another possibility could be to merge some of the 35 groups into fever groups.  

4.2 Representativeness 
A major concern with adaptive sampling methods is representativeness. Do the method provide a 
deep enough penetration in the targeted population and does it deliver enough participants to say 
that a reasonably large number of people within the group have been captured? Is the sample 
representative for the targeted group? If the characteristics for the targeted group is unknown, it can 
be difficult to conclude whether the sample is representative or not. In our case there are few 
sources of information about characteristics for the targeted groups. For example; It is not known 
whether people within the autism spectrum are having higher or lower incomes than people with 
dyslexia or if any of those are more educated than the average Swede. We have published reports for 
each targeted group with more than 25 participants. Then we have checked and discussed the 
characteristics for those groups by visiting disability organizations and we find the participants in our 
study fairly representative for the disability groups.  

The age distribution of the participants in the study is similar to the Swedish population  [54]. The 
proportion of younger people (the youngest age category) is smaller than the total Swedish 
population, which is as expected since prevalence of disability is lower in younger ages in the general 
population. In general, people with disabilities are less likely to be employed compared to the whole 
Swedish population and there are significant differences between different disability groups [55] 
which corresponds to the results in this study. The proportion of retired people in Sweden is 20% 
[56]. Daily Activity Centres occupy 36 000 persons in Sweden [57]. 
 



In the Swedish population 25% have a university education, 44% have upper secondary school and 
12% have compulsory school as their highest level of education [58]. 25 % live in a rented flat. Most 
people live either in a flat (25%) or a house (50%) owned by the household [59]. X% of the 
participants in this survey own their house or flat, which is a lesser extent than the Swedish 
population in which 25% live in a flat and 50% live in a house owned by the household [59].  

The location of the participants corresponds well with the distribution of the Swedish population 
[60]. Most people live in urban areas and so do the participants in our survey. 

It is known that in average, people with disabilities have lower incomes than the general population, 
so it is an expected outcome that the participants in this study reported lower income than the 
average monthly income in Sweden is 33 700 SEK [61]. Worth to notice is that also people with a 
university education report low income. Activity Compensation is provided to 38 000 persons in 
Sweden [62].  

More women than men participated in this study. This is not surprising, since it has been shown in 
previous surveys that women are more likely to participate in surveys [63]. (expected outcome since 
women are more likely to participate in surveys [63].) 

Even when using adaptive sampling methods and strong focus on accessibility there are some people 
in each disability group that still cannot be reached or still cannot answer the questions. It is 
probable that people having difficulties to participate in the survey, also find the use of internet 
more difficult than participants in the survey. If this is correct, we should have a bias in our result, 
saying that the level of difficulty using the Internet is underrated. Further adaptions of methods 
could potentially penetrate deeper but to really understand the situation for internet users with very 
severe impairments, a complementary qualitative approach might be useful.  

4.3 How to reach rare populations 
According to Porter [8] a sub-group of less than 10% of the whole population could be regarded as 
rare. On an aggregated level, people with disabilities count up to 20 % of the Swedish population and 
should consequently not be regarded as rare. But when disaggregated, every of our sub groups are 
less than 10% and some as small as under 1% (see Table 1 for further information on prevalence). As 
soon as people with disabilities are defined as a heterogeneous group, adapted methods should be 
preferred over probability samplings. On an aggregated level, diagnoses/impairments relevant for 
the subject of study will be mixed with irrelevant diagnoses/impairments, resulting in severe bias and 
this might explain the low figures from Statistic Sweden on how many Swedes finding difficulties 
using the internet due to disability [1]. 

As proposed in literature [8–11] our study confirms that a mix of sampling methods should be used 
to reach the widest possible sample within the targeted groups. To this we would like to add that 
also a mix of sampling modes is of importance. We used five basic sampling modes (online, electronic 
file, paper questionnaire, telephone interview and on-site interview). For each mode, it was also 
possible for a participant to call for assistance by an intermediator and for some groups also an 
interpreter. This is in line with findings presented by Yun and Trumbo [23] but we have further 
extended the options on how to participate. 



4.4 Addressing accessibility issues 
Inaccessible surveys can explain why some people with disabilities are unable to participate even 
when they are within the sample. By carefully address a spectrum of accessibility issues, presented 
among others by De Cesarei and Baldaro [13]  and Baatard [18] and from our own experiences of 
accessibility [64] it is possible to widen the number of potential participants.  

Depending on personal preferences and/or limitations set by different kind of impairments, each 
sampling mode can be more or less accessible for a specific person. For example, can telephone 
interviews be inaccessible for people with hearing impairments or speech impairments. Online 
questionnaires that do not comply with technical standards can be inaccessible for people using 
assistive technology, such as blind people or people with motor impairments. Any sampling mode 
can be inaccessible for people with intellectual disabilities, reading difficulties or brain injuries if the 
language in the survey or in the information about the survey is too abstract or difficult to 
understand.  

We pre-tested our questionnaire for accessibility issues and then we did a post-analysis of internal 
missing, to identify questions that potentially hold an accessibility problem. From that analysis we 
found that internal missing increases when a question asks a person to value something. For 
example, valuing the level of skills in using a tablet. 96 persons did not answer that question. But we 
had exactly the same formulation for the questions about skills using a smartphone and a computer 
and for those had 48 and 42 participants not answering the question. Our interpretation is that the 
question worked for devices that participants where familiar with, such as smartphones and 
computers. Many participants had not used a tablet and it seems they have just skipped the question 
rather than using the option to answer that they were not skilled in using a tablet. 69% of the 
participants who skipped the question about attitude towards booking ticket online also skipped the 
question about attitude toward booking medical appointments. Higher internal missing on some 
questions might be due to a higher level of abstraction. Questions about usage or frequencies in 
usage are potentially easier to answer than questions that demands the participant to formulate an 
opinion or declare how one feel about something. Numbers of internal missing also increases in the 
section with background information. This could be due to those questions being placed in the end of 
the questionnaire or due to that participants did not want to expose socio-demographic facts about 
themselves. In the first case it could reflect an effect of survey-fatigue [17, 65] and in the other, 
stigma related to disability or to socio-cultural status [66, 67].  

4.5 How to identify if a person as disabled  
A problem when targeting people with disabilities is how to determine if there is a disability and the 
nature of the disability. Researchers have tried using “disability status” as a proxy and not specifically 
ask for the kind of impairment, diagnose or disability resulting in “people with disabilities” as the unit 
of analyse, or very crude grouping of disabilities. We used a self-reporting strategy were people could 
claim specific diagnoses and impairments. To support this procedure, we had identified 35 relevant 
diagnoses/impairments, presented in a checklist. Scholz, Yalcin and Priestley [7] also found self-
declaration useful and noted a need for disaggregation from people with disabilities presented as a 
homogeneous  group into many subgroups. As stated also by Dobransky and Hargittai using disability 
status as a proxy for disability have shortcomings [6]. 



Researchers analysing disability in relation to internet usage are often referred to use data from 
already existing datasets where questions about disability is bolted on established questionnaires. 
Sampling sizes in those data sets are rarely big enough to include people from all disability groups. 
This is the case for the two Swedish population studies we used to compare our results [1, 68]. It can 
be noted that both now have stopped asking about disability as a bolted-on question (in fact they 
now do not ask about disability at all). 

5 Conclusion 
The adaptive snowball sampling method was feasible to reach people with a wide range of 
disabilities. The snowballing process was enhanced by the collaboration with disability organizations 
and networks and also reached people who not were members in any organization. A modified 
survey targeting accessibility issues was feasible to enable participation by all target populations. 
Some disabled people, and probably those with the most severe implications due to the nature of 
their impairment, is really hard to recruit as participants in surveys.   

The survey mirroring concept and adaptive sampling methods are suggested favourable to achieve 
representation of disability populations in surveys. 

5.1 Further research 
We have used a large number of target populations. Further research might show whether it is 
possible to cluster or merge groups into a smaller number of groups. Further research might also 
improve the methods on how to penetrate both faster and deeper into specific groups and thereby 
collect data from larger number of participants and from people who have the most severe 
difficulties in participating in surveys. There is a need to further describe the characteristics of the 
target populations in order to be more accurate on the issue of representativeness. It is also a need 
to test the developed methods on different subjects, not only for exploring internet use. A further 
analyse of our data could potentially show if there are differences in participants characteristics for 
those opting to answer by different channels (online, paper or telephone interview).  
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