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Abstract 

The advent of the World Wide Web and the use of personal technology have opened avenues of communication that can 
impact the way that studies are conducted. The growth of the Internet provides a unique opportunity to expand a 
researcher’s capability to recruitment participants and to data collection. Before utilizing online resources for conducting 
research, several factors that could potentially influence the ability to carry out the study need to be considered. These 
include the technical ability of the researcher and available resources, and ethical principles in relation to open access. 
Sampling designs, recruitment strategies and response rates for online research also need to be contemplated. When 
conducting a study to evaluate the psychometric properties of a newly developed research tool, the effect of online testing 



versus the traditional paper-and-pen method on validity and reliability need to be understood. With thoughtful planning, 
the Internet can be a valuable asset for carrying out research. 
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Getting Connected: The Use of the Internet for Nursing Research 

The advent of the World Wide Web and personal technology that allows virtually instantaneous access to one another has 
changed the way that the transfer of information occurs between individuals. Between 2000-2009 the use of the Internet 
has grown 399.3% worldwide,1 substantiating it as a valuable means of communication and dissemination of information. 
Due to these technological advances, researchers have the capability to reach out to a wide audience of potential 
research participants. In the past this was more difficult due to the need to make personal contact with the subjects. The 
Internet can be used for a wide variety of research initiatives including recruitment of participants, administration of 
interventions, and data collection. The use of the Internet for nursing research is well-documented in the literature.2-6  

With this seemingly unlimited access come challenges related to the technology and to the distance between investigator 
and subject that need to be considered when planning a study. These challenges include the researcher’s technological 
skills and access to resources, the protection of participants’ rights, the representativeness of the sample, and the validity 
of the study. Each of these areas will be addressed in further detail. Finally, an example of the use of the Internet for the 
purpose of testing the reliability and the validity of a newly developed instrument will be discussed.  

Technology 

Before incorporating the use of the Internet into a research plan, the technical skills of those involved in the study and the 
availability of resources need to be considered. For the researcher, these skills include the ability to make the research 
available online through the development of a website or linkage to an existing website, and the ability to use sources of 
personal communication such as email, listservs, and blogs. The needs will be dictated by the purpose of the Internet in 
the research. If the intention is to recruit participants, conduct interventions such education and support, or collect data, 
such as from a survey, a website dedicated to the study may be developed. This requires expertise in website 
development. If the principle investigator does not have this skill set, a co-investigator who is an expert in systems 
management can be added to the research team.7 Another option may be the use of technical support personnel 



available within the university or facility where the research is being conducted. If this assistance in not available, an 
outside contractor can be hired to perform the work. Additional tasks that can be performed by this person include website 
updates and management.  

If a researcher is interested in collecting data through the use of a survey and establishing a dedicated a website is not an 
option, software programs such as Survey Monkey can be used. These sites have easy to follow instructions that assist 
researchers in placing their survey on the site. An advantage of this option is that the data is collected and tabulated for 
easy download to Excel spreadsheets. The site also provides security to protect the data, and if desired, extra security 
may be purchased.  

A technological consideration that is important when using the Internet for research is aesthetic presentation.4 It is 
suggested that pictures and special features be included on research websites.4 This will draw people into the site. The 
appearance of the actual research instrument needs to be considered as well because the layout of an online survey can 
affect completion of the measure.8 One thing that needs to be considered when deciding to enhance a site with graphics 
is that this may slow the downloading time, especially if a dial-up connection is being used, and this can discourage 
continued participation in the study.3,9 The benefit of graphics needs to be weighed against the potential participant’s 
electronic capacities.3 When collecting data on the Internet through the use of a survey, presentation of the survey is 
important but the main objective is to ensure that the process is smooth so that the survey is completed with minimal 
frustration on the part of the participant.9 

Another source of communication that can be utilized on the Internet is email. This service can be used for several 
research purposes including recruitment and data collection. Surveys can be sent via email and returned via email, fax or 
regular mail.10 Postal mail is associated with a time delay that does not occur with email, but other issues associated with 
this method arise. Some people do not regularly check their email, which can cause an overabundance of messages 
resulting in the message being overlooked or inadvertently deleted. In addition, email addresses may become outdated or 
can be blocked by security software or spam filters.10 Spam definitions vary among organizations so it is difficult to 
determine what will be interpreted as spam.5 These factors may impede the ability of the researcher to initiate or maintain 
contact with a participant. 

As with all technology, an associated cost exists, and this must be considered as part of the feasibility assessment when 
planning a study. Though costs are associated with all research, the distribution of expenses over time may differ between 



Internet-based and traditional methods. If not already in place, hardware such as computers and printers, and software 
applications need to be purchased. If an outside contractor is hired to assist with web site development, this can be 
associated with an initial cost as well as hourly wages for maintenance and management of the site. For example, Bosak, 
Yates and Posehl (2009) explored these costs in assessing the potential of conducting a study using an Internet-based 
physical activity intervention.11 They reported a one-time charge for Web site development of $3,000 with additional costs 
for updates. The initial cost of Web hosting was $50 with an annual renewal fee of $30. Another expense was the set-up 
and retrieval of data estimated at $50-$100/hr. If a commercial software program, such as Survey Monkey, is used, a 
monthly cost can be charged for the service, but this depends on the number of responses that are needed or anticipated. 
Once the study is up and running, there can be cost-saving benefits. Sites such as Survey Monkey tabulate data into 
formats that can be downloaded as an Excel spreadsheet and easily transferred to a statistical program. This can 
decrease the need for a data input assistance thus off-setting the cost of the start-up and web hosting charges.7,12 
Another potential economic advantage of using the Internet is a reduction in cost of postal mailings, especially when 
repeated mailings are required.7 The economic advantages of using the Internet need to be weighed against the cost of 
establishing the set-up.  

Recruitment on the Internet 

The coverage of the Internet allows researchers to connect with a potentially large population from which to recruit 
participants. There are two approaches to recruitment: 1) the open approach in which anyone who finds the research site 
or a link to the research can participate and 2) targeting, in which specific members of a group are contacted to 
participate.8,13 When using the open approach, the criteria for participation must be clear though there is a risk that people 
will participate who do not fit into the desired population. The second approach, targeting, can include posting messages 
about the study and directions to a host site on discussion boards, newgroups, or websites dedicated to the population of 
interest and posting advertisements in journals, newspapers or other forms of media to direct potential participants to the 
survey.13,14 Another method of targeting is the use of email addresses from individuals on listservs or from local, regional, 
or national organizations. Posting advertisements on websites or obtaining emails from listservs require permission from 
the website or listserv owner and is facilitated by first having an established relationship with the group.5,8,13  

Though it would seem access to potential study subjects is unlimited, recruitment on the Internet does have barriers. 
Response rates can be low13 so multiple methods of recruitment to supplement enrollment are recommended and 
incentives such as gift certificates or electronic money can be offered.4,5 The vouchers can be transmitted via email. If 



there is concern about sending incentives by this method due to confidentiality, gift certificates can be purchased from 
online retailers and the unique certificate number can be displayed to the subject when their participation in the study is 
completed.12 The participants can then use this number to purchase items without compromising their privacy by using an 
email address.   

Sampling on the Internet 

Though there is vast access to participants on the Internet, one of the major concerns when recruiting is the 
representativeness of the sample and the introduction of bias due to the characteristics of those that use the Internet. 
According to a survey by the U.S. Census Bureau (2009), 31.3% of the households in the survey (n=119,296) did not 
have Internet access at home. The householder age group with the fewest connections at home was 55 years and older 
(41.8%) and the age groups most connected to the Internet was 45-54 years.15 Access also varied by race with 45.5% of 
the Black households and 47.2% of the Hispanic households without Internet access.15 Other limitations of the Internet 
that could influence the sample include the availability of Internet connections in rural areas and associated costs which 
may lead to disproportionate use by higher socio-economic groups. There is no sampling frame that can provide a 
random sample of Internet users, so this lack of representativeness can affect generalizability and needs to be considered 
as a limitation of the study.12,13 

Other issues related to the sample and bias can occur over the Internet. One issue is self-selection of participants which 
may be more apparent in Internet research where only those interested in a specific topic may go to a particular 
website.13,16 In addition, there is the possibility that participants will give socially desired responses though this has been 
disputed because the anonymity offered by online surveys actually decreases social desirability response set and 
increases self-disclosure.8,17 Another issue relates to the honesty of the participants as distance and anonymity may 
reduce accountability.8 Though inclusion and exclusion criteria may be explicitly stated, people can create “alter 
egos”.13p400 that are not true representations of themselves. Dishonesty can also take place if participants submit multiple 
responses, particularly if there is an incentive for participation.18 This can be addressed by the identification of the Internet 
protocol address (IP) of the computer where the response came from. Each computer has a unique IP, so the researcher 
can check to see that only one person has responded from a given computer address. This could create a problem if it is 
expected that participants will share a computer, such as in a work setting. A solution to this dilemma is to match 
consecutive responses from the same IP address on key demographic characteristics, and if there is a match, only the 



first response is used.19 Another approach is to assign codes for each entry. These strategies can improve sampling 
despite the inherent flaws of Internet-based sampling strategies.  

Protection of Participant’s Rights 

Once sampling is completed, ethical principles of respect for human dignity, beneficence and justice must be adhered to 
with consideration given to how these principles are met when research is conducted at a distance. Human dignity entails 
the right to self-determination and to full disclosure.20As with all types of research, informed consent is required though a 
signed consent cannot be obtained in a face-to-face meeting. An alternative is an online script containing an introduction 
to the researcher, a description of the research, the procedures, and risks and benefits may be used for this purpose.8 If 
data is being collected using an Internet survey, an option is the use of implied consent in which the participant can read 
the consent script prior to completing the survey. If they agree to participate, they complete the survey and return it. 
Another option is to have a statement with a check box at the bottom of the script affirming agreement. Once the 
participant places a check in the box, access to the survey is granted.5,8 For further verification of understanding, a check 
box for each element of the consent may be required limiting the participants’ ability to proceed unless all boxes are 
checked.12 An advantage to the distance between the research and the participant may be that the right to self-
determination may be easier in that a potential participant may simply ignore a request without having to reply directly to 
the researcher or log out of the computer. 

The second ethical principle to be considered is beneficence. Beneficence means to do good or do no harm. Though the 
threat of physical risk is low in Internet research, psychological distress may occur when recalling past events or stressful 
situations during data collection. If participants experience emotional distress during the study, they can terminate 
participation.17 Information regarding mental health services should be provided, but most services are localized and not 
accessible to an online participant; therefore, the researcher needs to be available to debrief and to assist in obtaining 
help if needed. Researcher contact information must be readily available, so it is advisable that the participant print out the 
consent script for this purpose.  Another method of debriefing is to provide post debriefing materials on a Website that 
address particular conditions related to the research.12 Another matter associated with the principle of beneficence may 
arise when recruiting from a site that is dedicated to helping an individual, such as an online support group. If a researcher 
intrudes upon the group, the members may no longer feel secure in participating, and thus lose the support of the group.12 
As in all research, the risks need to be weighed against the benefits for the participants.   



The third ethical principle that needs consideration is justice. This is the one that is most often violated in online 
research.21 Though use of the Internet is the way of life for many people, disparities still exists among users, as discussed 
under generalizability. Lack of resources to access the Internet interferes with equal opportunities for participating in 
potentially beneficial research. If the decision was made to recruit only on the Internet, this would be a concern. To 
compensate for this, alternative methods of recruitment can be employed. 

Another ethical concern is the possible breach in confidentiality that can occur when using the Internet.7 Though a host 
site may appear secure, no system is 100% safe21 and participants need to be informed of this possible scenario. Data 
can be vulnerable as it is being transmitted and while it sits in temporary directories on intervening computers before it is 
delivered to the final addressee.12 Potential approaches to address this risk include not collecting identifying information or 
keeping demographic information separate from survey information.12 If someone does hack into the system, this 
information will not be accessed. The possibility of a breach always exists, however, so measures need to be taken to 
prevent compromising the data. 

Reliability and Validity of Internet Research  

When using a new method for conducting a study, the researcher must assure that the validity of the study is upheld. For 
research done online, this question is raised in regard to data collection and whether an Internet survey will perform like a 
traditional pen-and-paper survey.  Evidence suggests that the distribution of responses obtained from an online study is 
not directly comparable to established norms, but that measures can perform equivalently using both traditional and online 
methods.8,22 For example, in an evaluation of the online format of the Psychological Adaption to Genetic Information 
Scale, principle components analysis with varimax rotation explained 57.7% of total variance and had a Cronbach’s alpha 
of .90.6 In a study of bereavement, a traditional version of a questionnaire was compared to an online version. The 
researchers found that use of the Internet afforded a greater diversity of participants while not altering the psychometric 
characteristics of the instrument. A comparison was made between online and traditional versions of 16 self-report 
instruments used to include patient interventions.23 In another study the authors compared 16 self-report instruments used 
to evaluate patient interventions. No significant differences where found, construct validity was similar, and the Internet 
test-retest reliability was high.24 It is possible that the presentation of an instrument can be changed due to software or 
hardware and speed of transmission, but these studies suggest that results from instruments used online can be 
comparable to data obtained by traditional methods.  



Response Rates 

Validity can also be influenced by response rates, and Internet surveys are prone to lower response rates thus posing a 
threat to validity.13 In a study of orthopedic surgeons’ treatment of femoral neck fractures, both Internet and mailed 
surveys were used, yielding a significant difference (p<0.01) between the response rates of the Internet surveys (45%) 
and mailed surveys (58%).25 Reasons for low response rates for Internet surveys include lack of motivation to participate 
and frustration with spam emails.4 Response rates may also be affected by the timing of survey, particularly when sent out 
by email, so holidays and vacation seasons should be taken into consideration.4 The ease of use is an important factor in 
determining if a subject will fully participate in a survey, so assuring that the process is succinct and does not require 
excessive time for downloading will alleviate this concern.16 

Reporting response rates is also a challenge in regard to Internet data collection. When an open access approach is 
used, it is not possible to describe a response rate or to define the study population.8 When using an email targeting 
approach, a receipt can be requested for the email and the response rate could be reported based on the proportion of 
returned surveys to the return of receipts for inquires.13 When a survey is hosted on a designated website, daily visitors 
can be monitored.4 Despite these options, it may be not be possible to report accurate response rates.  

Validity of an Internet-based study may also be questioned due to the issue of missing data, which is a problem with this 
type of research. In a study comparing Internet-based and traditional pen-and-paper methods of survey distribution, few 
items were found to be missing from one or more scales of the traditional survey but many web surveys were submitted 
blank or only 1 or 2 of the scales were completed.26 This could be attributed to the participant being called away and not 
finishing the survey.26 This result was in contrast with a study that found that Internet questionnaires did not require as 
much follow-up to assure a higher completion rates when compared to mailed questionnaires.24 One recommendation is 
to designate all fields as required. If a participant chooses not to complete an item, they can terminate participation.17 
Another option is to arrange for skipped items to be highlighted and generate an error message.8 In order to allow 
participants to skip sensitive questions, a “reminding message” may be used instead, thus allowing the participant to 
continue in the study.4 This will ensure that data can be collected while protecting the rights of the participants.  

Issues related to addressing these issues were explored. Following is a scenario in which the validity and the reliability of 
a newly developed instrument were tested using the Internet as a means of recruitment and data collection. 



Implementation of an Internet-Based Study 

A study was undertaken to develop an instrument to measure horizontal violence, or nurse-to-nurse aggression, in 
nursing. Research is needed to understand how nurses’ work behaviors impact patient outcomes and patient safety, yet 
this is often a difficult group to recruit for research. In order to engage nurses, the research must have meaning and 
salience for them.26 Nurses have busy schedules so it is burdensome to participate in any study, and if data collection 
occurs during work hours, there is concern about handing off patient care.5,26 To facilitate recruitment of this often difficult 
to reach population, a decision was made to place the instrument on the Survey Monkey host site. Technological 
assistance was obtained from a programmer employed by the college. Two forms of recruitment were used. Open access 
was implemented by having an announcement about the research with a link to the survey on a college website. Targeted 
access was implemented by having a local not-for-profit healthcare agency send out email notification of the survey 
directing potential participants to the survey link on the Website. Representations of this agency also discussed the 
research at local healthcare meetings in which chief nursing officers were in attendance so that information about the 
research could be transferred to staff nurses in the respective facilities. Reminder messages were also sent via email 
approximately one month after the initial mailing. Initially the responses were slow. About midway through data collection 
it was discovered that the survey could only be accessed from a computer once, thus eliminating the chance of multiple 
submissions from the same person. In this situation it was desired that multiple submissions from one computer be 
allowed so that nurses on a unit could use a central computer to complete the instrument. This was corrected on the host 
site. During data collection it was also discovered that some potential participants would access the survey but not 
actually complete it. One possible reason for this was that there was no option to skip questions. This was also corrected 
on Survey Monkey. In the end, data collection took 9 months and 259 completed surveys were obtained. Reliability of the 
instrument was reported to be a Cronbach’s alpha of .95 and validity is currently being evaluated by confirmatory factor 
analysis.  

The major issues associated with Internet-based research that were encountered during the study were related to low 
response rates and technological choices concerning response choices and options. At one point during the study when 
response rates were low, consideration was given to testing the instrument using a pen-and-paper method to see if the 
response rate would improve. This would have also allowed comparisons between methods, but in the end, the needed 
responses were obtained via the Internet. A future study could entail using the traditional method to administer the 
instrument to assure equivalence of the formats. 



Conclusion 

The Internet can provide a viable portal for conducting research. In planning a study, the researcher needs to be prepared 
to address specific issues related to the use of this technology including recruitment, sampling, ethics and study validity. 
The points raised here are intended to help with the decision to use the Internet to facilitate research. As advances are 
made in technology and access to the Internet broadens, additional issues may arise related to this method of conducting 
research, so continued attention to these issues must be paid when planning a study online. 
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