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Abstract

This study is aimed at examining the manner of use of internet and phone surveys and making suggestions 
related to sample selection strategies during the COVID-19 outbreak. As the influence of the COVID-19 
pandemic spreads worldwide, many researchers are engaged in telephone and internet surveys to assess the 
socioeconomic impacts of the outbreak of the disease and the emerging needs of societies during this pe-
riod. However, the data collection methods requiring access to technology and the ability to use it may lead 
to under-representativeness of socioeconomically deprived groups. In emergency situations, although this 
can be a legitimate limitation, it should be reported by the researchers and optimal effort should be made to 
increase representativeness. In order to ensure that the population is adequately represented with a sample, 
the choice of survey mode and sampling strategy should be determined based on the research objectives, 
socio-demographic characteristics of the target population and the available resources. However, most sur-
vey research being conducted during the outbreak of COVID-19 disease lack proper justification of the 
sampling strategy used and neglect to address the limitations due to under-represented communities. This 
may consequently result in misleading and overgeneralized findings. Therefore, guidance to researchers con-
cerning appropriate survey methods and sample selection strategies that could be used in surveys during the 
COVID-19 pandemic are needed. The comparison of advantages and disadvantages of different survey stra-
tegies presented in this study are expected to contribute to the methodological literature in data collection. 
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Riassunto

Questo studio è stato finalizzato ad esaminare l’uso di internet e degli studi telefonici e a dare suggerimenti 
sulle strategie di campionamento durante l’epidemia di Covid-19. Mentre la pandemia da Covid-19 si 
diffonde nel mondo, molti ricercatori sono impegnati in studi telefonici o con l’uso di internet per valutare 
l’impatto socio-economico dell’epidemia della malattia e le necessità emergenti della società durante questo 
periodo. Tuttavia, i metodi di raccolta dei dati che richiedono l’accesso alle tecnologie e la capacità di usar-
le possono portare alla sottorappresentazione di gruppi poveri dal punto di vista socio-economico. Nelle 
situazioni di emergenza, sebbene questa possa essere una limitazione legittima, tuttavia dovrebbe essere 
riferita dai ricercatori ed uno sforzo ottimale dovrebbe essere fatto per incrementare la rappresentatività. Per 
assicurare che la popolazione target sia adeguatamente rappresentata dal campione di studio, la scelta delle 
modalità dello studio e la strategia di campionamento dovrebbero essere basate sugli obiettivi di ricerca, sul-
le caratteristiche socio-demografiche della popolazione oggetto di studio e sulle risorse disponibili. Tuttavia, 
molti degli studi di ricerca condotti durante l’epidemia di Covid-19 mancano di appropriate giustificazioni 
della strategia di campionamento usata e dimenticano di affrontare le limitazioni riferite alle comunità 
sottorappresentate. Questo di conseguenza può portare a risultati fuorvianti e troppo generici. Pertanto, è 
necessario assistere i ricercatori sugli appropriati metodi di ricerca e sulle strategie di campionamento da 
usare nei survey sul Covid-19. Il confronto di vantaggi e svantaggi nelle differenti strategie presentati in 
questo studio possono dare un contributo alla letteratura metodologica nella raccolta dei dati. 
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TAKE-HOME MESSAGE
With phone and internet surveys during the outbreak of COVID-19, those who are most likely to be 

affected by the pandemic may not be reached. In emergency situations, the under representation of 
marginalised groups can be a legitimate limitation, but should be reported by the researchers.
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INTRODUCTION
Surveys provide valuable information on 
emergency management efforts in disaster 
environments by exploring the state of society 
in terms of people’s health and their econo-
mic and social needs. Pandemics are disasters 
in the context of public health that may si-
gnificantly increase morbidity and mortality 
on a wide geographical area while leading to 
negative social and economic consequences as 
well [1]. The COVID-19 pandemic has spre-
ad rapidly since the beginning of the epide-
mic in China in December 2019 and there is 
an urgent need to conduct well designed and 
effectively implemented surveys to determine 
how societies are affected by this pandemic, 
their priorities, needs, the level of compliance 
with restrictions imposed and socioeconomic 
vulnerabilities. Therefore, in addition to col-
lecting data regarding the disease incidence 
and health outcomes, there is an emerging 
need to collect data on socioeconomic mea-
sures as well [2]. Surveys are thus launched to 
reach wider groups of people and to identify 
quickly the overall trends and impacts of CO-
VID-19. For the outcomes of these surveys to 
be comprehensive enough and close to reali-
ty, however, the survey mode and participan-
ts must be selected carefully by considering 
both the objective of the survey and the avai-
lable means [3]. 
The survey research is mostly carried out 
through three different modes, namely fa-
ce-to-face interviews, phone survey and in-
ternet survey. The decision on choosing the 
optimal survey mode while minimising the 
overall total survey error requires considera-
tion of several issues such as representative-
ness, sampling, non-response rate and mea-
surement [4]. While there are many studies 
comparing the advantages and disadvantages 
of survey modes [5–8], there is no literature 
on the implementation of these modes during 
a pandemic. Of all survey modes, the gold 
standard remains, in terms of representing 
all sections of society, the household surveys 
that use probability sampling methods and 
face-to-face interviews [9]. However, data 
collection with face-to-face interviews and 

field research becomes nearly impossible du-
ring COVID-19 due to the dynamic nature 
of pandemics, their global scale, uncertainties 
regarding the normalization period and va-
rious restrictions on the course of daily life. 
Furthermore, as face-to-face interviews in-
volve the necessity of travelling and having 
close contact with participants, the use of 
phone or internet surveys are suggested du-
ring the COVID-19 pandemic for remote 
data collection [10].
Besides the survey modes used, selecting the 
survey participants with either probability 
or non-probability-based sampling methods 
has its effects on the representativeness of the 
survey. In probability sampling, each partici-
pant to be selected from the population has 
a known and non-zero probability of being 
selected, whereas this probability is unknown 
in non-probability sampling [11]. While in 
probability sampling the researcher identifies 
those to be invited to take part in the sur-
vey, that is beyond the researcher’s control in 
non-probability based sampling. Probabili-
ty-based sampling is recommended since it 
enhances the representative capacity of the 
sample [12]. However, this method usually 
requires a sample framework list and getting 
such a list may not always be possible in emer-
gency situations, may be costly or take too 
much time. Thus, non-probability methods 
can be preferred under these constraints [11].
Scientists, as well as researchers from diffe-
rent institutions and agencies, are presently 
intensively engaged in collecting data throu-
gh phone and internet surveys to assess the 
impact of the outbreak of COVID-19 di-
sease [13–17]. Furthermore, many national 
and international organizations have laun-
ched internet surveys to make a swift asses-
sment of economic and social effects of the 
COVID-19 pandemic (Eurofund, Erasmus 
Student Network, Harvard Humanitarian 
Initiative, UNESCO). The use of phone and 
internet surveys for collecting data during a 
pandemic is not new. During the outbreak of 
Ebola disease in 2014 [18–20] and influen-
za pandemic in 2009-2010 [21–24], phone 
and internet surveys were employed to assess 
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how the disease affected the behaviours and 
perceptions of the public, and to guide policy 
makers and public health professionals on fo-
cusing particular issues.  
In order to ensure that these surveys reflect 
existing realities and cover all segments of 
society, the objective of the survey and avai-
lable means must be taken into account. The 
aim of this paper is to provide a guidance for 
the optimal survey mode and sampling stra-
tegies for research geared to identifying the 
social and economic needs of people during 
the COVID-19 outbreak and to examine the 
effects of the pandemic on society. In this 
context, the manner of use of the internet and 
phone surveys are examined and suggestions 
are made related to sample selection during 
the COVID-19 outbreak. Furthermore, the 
pros and cons of internet and phone surveys 
are examined and compared to each other 
with reference to the nature of the pandemic 
period. 

DISCUSSION

Phone and Internet surveys during 
COVID-19 pandemic

Selecting the participants in phone surveys 
Widespread ownership and use of mobile 
phones all around the world has motivated 
the use of phone surveys as an alternative 
to face-to-face interviews [25]. With speci-
fic reference to the COVID-19 pandemic, 
the use of phone surveys are recommended 
by the World Bank in April 2020, in order 
to monitor the burden of disease, manage 
the allocation of economic resources, identify 
psycho-social vulnerabilities and evaluate pu-
blic health policies [26].
There are various probability-based sam-
pling methods that can be employed in pho-
ne surveys during a pandemic. In cases were 
researchers had earlier developed a sampling 
framework representing society that contai-
ned up-to-date phone numbers, selecting the 
sample from this framework on the basis of 
probability sampling during the COVID-19 

pandemic will improve the sample’s represen-
tative capacity [26]. In doing so, new findings 
as to common and varying effects of the out-
break can be observed and measuring new ef-
fects stemming from the COVID-19 would 
be possible. Surveys of this kind, which in-
clude repeated measurements from the same 
participant (which are often referred as longi-
tudinal surveys), also give the opportunity of 
examining changes taking place in the course 
of time and making causal inferences [27]. 
The approach also provides opportunities to 
minimize non-response error on the basis of 
past interaction between researchers and par-
ticipants [26]. Nevertheless, it is important to 
note that this sample framework is not too 
old to preserve the validity of contact details. 
In case the researcher has no prior sampling 
framework, he/she can secure, after taking 
necessary permissions and abiding by relevant 
code of ethics, a list of active phone numbers 
can be obtained from a telecom company or 
firm. The researchers can then call randomly 
selected numbers from this list and conduct 
phone conversations in the form of interview. 
However, obtaining these lists may be a time 
consuming endeavour and often entails some 
costly procedures. Furthermore, lists may not 
be representative for the whole population. 
For instance, if data is obtained from only one 
telecom company, while there are more lists 
in a country, it would not represent subscri-
bers to other companies. 
Another method of sampling used in phone 
surveys is to make calls by randomly picking 
numbers, which is called random-digit dial 
(RDD). These calls are typically made by of-
ficial and private institutions and are based 
on interactive voice response (IVR) or Short 
Messaging Service (SMS) system. This sam-
ple selection method in phone surveys has a 
cost advantage as there is (i) no need for an 
interviewer with IVR or SMS surveys, and 
(ii) obtaining the sample framework is cost-
free. Thus, due to low cost, the sample size 
may be as large as desired. However, random-
ly determined numbers may not match an 
active phone number or these numbers may 
belong to firms instead of real persons. 
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Selecting the participants in internet sur-
veys 
First emerging in the 1990s, internet surveys 
became preferred to phone surveys for their 
lower cost and quicker responses. During the 
outbreak of COVID-19 disease, given the 
cost limitations and urgent need for national 
and international surveys, internet surveys 
stand out as the frequently preferred method 
[13]. Particularly in developing countries, 
however, internet surveys may fall short of 
covering all segments of society [5] and lower 
participation rates [28]. Nevertheless, given 
that people mostly stay at home as a result 
of lockdowns during the pandemic there may 
be higher participation to such surveys when 
compared to normal times.
While conducting internet surveys, probabi-
lity-based samples can be selected by using 
one of two different strategies. The first is 
to obtain a sample framework with a list of 
e-mails, to then randomly select individuals 
from this list and send them an invitation via 
e-mail to take part in the survey. These lists 
are usually obtained from large-scale insti-
tutions like universities, large firms, and go-
vernmental agencies once having obtained 
necessary ethical permission. It is possible for 
sample frameworks obtained in this way to be 
homogeneous with respect to a specific cha-
racteristic. As the second way, a representati-
ve sample framework which was determined 
before the outbreak with available e-mail ad-
dresses may be used to invite the participants 
by e-mail.
Instead of ensuring the participation of only 
a selected target population, the internet sur-
vey may also appear on a website accessible to 
all internet users. Information regarding the 
survey can be announced via advertisements 
and referrals from different websites or in so-
cial media or printed and visual media. There 
is no limitation to participation to such sur-
veys and selection of participants is therefo-
re beyond the control of the researcher. The 
researcher may however have some level of 
control over participants by limiting IP ad-
dresses or adding some filter questions asked 

prior to the main survey. This method is eco-
nomical and yields quicker outcomes since it 
does not require any sampling framework nor 
any effort from the researcher to identify the 
sample. Neither is there the problem of cost 
increase stemming from sample size since the 
survey is open to all. 

Comparative advantages and disadvanta-
ges of phone and internet surveys
There are many factors affecting the quality 
of outcomes in phone and internet surveys. 
While identifying the optimal survey method, 
researchers should consider whether there is 
any sampling framework containing contact 
information, the target population to be re-
presented, rates of participation and response 
envisaged, question types, and time and bu-
dget constraints. As a guide for researchers 
during the COVID-19 pandemic, Table 1 
summarizes the pros and cons of various sur-
vey methods and sample selection strategies. 
One distinguishing feature in survey methods 
is the participation of the interviewer in the 
data collection process and the level of their 
interaction with the respondent. While pho-
ne surveys are managed by interviewers who 
read out the questions to participants and 
record their responses (on paper or compu-
ter), in internet surveys or interactive voice 
response surveys no such interaction with 
the participants is possible. The interactive 
nature of interviews reduces measurement 
errors stemming from item non-response 
and misunderstanding on the part of the re-
spondent [5]. In the COVID-19 pandemic, 
which has brought circumstances which are 
unprecedented to the large majority of peo-
ple,  it is important to improve the intelligi-
bility of survey questions. Also, in interview 
surveys there may be open-ended questions 
from which deeper information can be obtai-
ned about the participants. The interviewer’s 
direct communication with the participant 
enables the supply of detailed information 
about the survey which can also play a mo-
tivating role in participation. Thus, the rates 
of participation to phone surveys are higher 
compared to internet surveys [7]. In case the 
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researcher identifies an existing representa-
tive sample and includes in the survey those 
with whom she/he had established contact 
earlier for a different survey, the tie between 
the researcher and participant is expected to 
increase the rate of participation to the phone 
survey [26]. 
Besides the advantages mentioned above, in-
terview type surveys have some disadvantages. 
The first is related to the higher cost of such 
surveys, resulting from the need to employ 
interviewers and data entry staff, as well as 
phone call charges. Also, since data is not au-
tomatically recorded in a database it is often 
time consuming to record their responses (on 
paper or computer), with the problem com-
pounded by possible errors that can happen 
during data entry. The sample size in phone 
surveys may be smaller relative to internet 
surveys and interactive voice response surveys 
due to cost and time constraints. 
If the survey contains sensitive questions 
such as those regarding substance addiction, 
psychological and physical abuse, sexual 
orientation, political orientation and inco-
me, the rate of responding to such surveys 
is lower in live phone surveys conducted by 
interviewers than in internet surveys [30]. 
Comparing the internet and interactive voi-
ce response based methods it was found that 
there are higher rates of response to sensitive 
questions in internet surveys [31]. The bene-
fits of internet surveys become clearer when 
considering the cost, quick data access and 
the rate of response to sensitive questions. 
Both phone and internet surveys, however, 
may not be satisfactorily representative of 
the society concerned. As far as geographical 
representation is concerned, internet surveys 
usually underrepresent rural areas since inter-
net access is limited in such areas. In phone 
surveys there may also be problems of repre-
sentation in the case where phone numbers 
are obtained from a company that does not 
cover or has only limited coverage of rural 
areas. 
Education and income levels affect mobile 
phone ownership and internet use to diffe-
rent extents. Low education and income le-

vels both lower the rate of internet use, but 
the most important factor lowering the rate 
of mobile phone use is low income [36]. The 
effect of education and income levels on pho-
ne and internet use is also interrelated with 
age. As levels of education and income rise 
there is significant increase in phone and in-
ternet use in the elderly [37].  

Implications for research
In general, during the COVID-19 outbre-
ak surveys managed by interviewers that use 
a representative sample framework obtai-
ned from earlier surveys must be preferred 
whenever possible to increase coverage and 
participation rates. However, situations con-
fronted during the pandemic require urgent 
intervention, and as the internet surveys of-
fer quick outcomes with lower cost relative 
to phone surveys, they have become more at-
tractive in this regard. As opposed to its signi-
ficant practical advantages, there is a possibi-
lity that those who preferred to take part in 
the internet survey may not be representative 
of general population and socio-demographic 
sub-groups [29]. It is important to note that 
digital literacy is needed to participate in 
random-digit-dial or internet based surveys 
which is less common among rural people, 
women, elderly persons and groups at low 
education and income levels, who are more 
likely to experience social, economic and 
psychological consequences of COVID-19. 
Meanwhile, in spite of their disadvantages in 
terms of representation, internet surveys have 
the possibility of reaching large number of pe-
ople in a short period of time. Enlarging the 
sample size, by keeping the survey available 
for longer on the website, may add value to its 
statistical power, but it must not be forgotten 
that power does not guarantee unbiasedness 
of the statistical analysis. The validity of the 
research findings depends more on the repre-
sentative capacity of the sample than its size. 
If there are systematic differences with re-
spect to socio-demographic characteristics 
between those who volunteered to partici-
pate and those who abstained to participate 
to the survey, low rate of participation may 
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Phone Survey Internet Survey

Strategy for selecting 
the participants

Selecting the sample 
from a representative 
sampling framework 
obtained priori to 
COVID-19a,b

Selecting the sample 
from a list of active 
phone numbers that 
can be obtained from 
a telecom company a

Making calls with 
IVR or send SMS 
message to randomly 
dialled numbers 
(Random-digit-dial)

Sending e-mail invi-
tations to randomly 
chosen participants, 
whose contact details 
were available in a 
particular database

Embed survey on a 
website

Explanation of 
questions Yes Yes No No No

Participation High Intermediate Low Low Low

Item nonresponse Low Low Intermediate High High

Time required for 
data collection Long Long Short Short Short 

Cost High High Intermediate Low Low

Response to sensitive 
questions Lowest Low Intermediate High Highest

Open-ended or 
complex questions Yes Yes No Little Little

Data entry bias Yes Yes No No No

Sample size Low Low High High High

Coverage bias in 
terms of:          

   Region Small Largec Small Large Large

   Gender Small Small Small Large Large

   Age Small Small Intermediate Large Large

   Income Intermediate Intermediate Intermediate Large Large

   Education Small Small Intermediate Large Large 

a Based on the live conversation between the interviewer and the respondent  b Provided that the list contains up-to-date phone numbers c If 
the selected telecom company’s coverage is poor in rural areas. IVR: Interactive voice response. Bolded cells indicate the optimal method for 
the selected criteria.

Table 1. Overview of advantages and disadvantages of survey modes and strategies to select participants.

lead to non-response bias in survey outcomes. 
Researchers are therefore advised to provide 
reminders and explanations to encourage par-
ticipation. With respect to comparative rates 
of participation, it was found that there is hi-
gher participation in phone surveys than in 
internet surveys [39, 40]. Therefore, it is re-
commended to employ mixed-mode initiati-
ves involving both e-mail and mobile phone 
SMS messaging for reducing the participa-
tion related disadvantages of internet surveys 
[41]. 

CONCLUSION
Information gathered so far concerning CO-
VID-19 suggests that collecting data on so-
cio-demographic and socio-economic factors 
are decisive with respect to the effects of the 

outbreak [2]. However, an essential point to 
be considered when collecting data remotely 
is the presence of limitations that preclude 
access to population groups that are most de-
eply affected by adverse circumstances caused 
by the outbreak. These groups include those 
who cannot be communicated with due to 
their stay in intensive care units, persons with 
mental or physical disabilities with limited 
use of internet and phone, elderly persons, 
care home residents, homeless, refugees, irre-
gular migrants and health workers engaged in 
intensive work. Another point that should be 
taken into account in surveys on the effects of 
COVID-19 is the lack of internet access on 
the part of the most affected groups due to 
various reasons such as the closure of service 
providers during the pandemic and the inabi-
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lity to pay phone and internet bills following 
the loss of jobs and income. Those limitations 
of under representativeness could be regarded 
as legitimate during an emergency situation 
like a pandemic, however they must be repor-
ted to avoid misleading and overgeneralized 
research findings.
In conclusion, while determining the optimal 
survey mode to be used in during the CO-
VID-19 pandemic there are many factors to 
be taken into consideration such as the so-
cio-demographic characteristics of the target 

population, availability of a representative 
sample framework, available resources, urgen-
cy in reaching conclusions and the presence 
of sensitive questions. Comparing sample se-
lection strategies, it is recommended to use, 
in both phone and internet surveys, a sample 
framework obtained through probability-ba-
sed sampling prior to the COVID-19 pande-
mic. It should be noted that, this framework 
should include a list of persons with their 
current communication information and be 
representative of the society.
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