
Content Validity and Telemedicine Satisfaction Measures 

 
Robert Garcia 

DePaul University 

rgarci11@cdm.depaul.edu 

Peter Kallio 

Rosalind Franklin University 

peter.kallio@rosalindfranklin.edu 

Olayele Adelakun 

DePaul University 

oadelakun@cdm.depaul.edu 

 

 

Abstract 
 Confirming the relevance of measures through 

content validity can be among the most important but 

often over-looked aspects of measurement design. With 

the growing need to evaluate telemedicine satisfaction 

it is important that researchers pay more consideration 

to the relevance of measures used to represent studied 

constructs.  This research discusses a content-validity 

effort using a formative approach for designing 

measures. By presenting insights gained during this 

process this research contributes to the knowledge by 

demonstrating both the importance and challenges of 

content validity and measure development in practice. 

Results identify several issues with differences in non-

expert views, measurement modifications, participant 

matching strategies and form usability.  

1. Introduction  

 A key part of successfully evaluating Information 

Systems (IS) is the ability to interpret and derive 

meaning from reported results. Yet, this can present 

challenges for those evaluating satisfaction with 

complex IS such as telemedicine. These challenges are 

often due to uncertainty around the meaning of 

satisfaction, its antecedents and measurements used.  

 Telemedicine is a term used to describe an IS that 

provides remote medical care across geographic 

distances using telecommunications technology [1]. 

Telemedicine is considered a subset of telehealth that 

focuses directly on clinical practices, as opposed to 

overall healthcare needs. Telemedicine usage has 

continued to grow over the years [2].  As usage has 

increased, so has the number of different types of 

telemedicine services and technologies.  For example, 

telemedicine technologies can range from video 

conferencing on mobile devices, to remote monitoring 

using Internet of Things devices, to telepresence in 

virtual reality.  Telemedicine is being used in a variety 

of medical services. These can include assessments and 

consultations across medical domains. Telemedicine 

can be provided for primary, secondary, and tertiary 

care.  As a result, there is a growing need for researchers, 

practitioners, and decision makers to evaluate and 

compare different telemedicine systems. To evaluate 

telemedicine systems, researchers often examine factors 

such as patient satisfaction [3, 4]. However, because of 

different views of the meaning of satisfaction and its 

complexities, findings can be difficult to generalize and 

compare [5].   

 Some of these challenges are due to deficiencies in 

the methodologies used for conducting evaluations [6]. 

Methodologies typically used in telemedicine often fail 

to account for measurement adequacy and validity. For 

example, a lack of standardized measures make 

comparisons difficult and researchers often end up 

creating their own measures [7]. This presents a problem 

as many of these measures are often not thoroughly 

validated or checked for reliability.  While researchers 

have discussed the need for more rigorous approaches 

towards measurement development, many evaluation 

still often fail to emphasize the importance of content 

validity  [6, 8].  Content validity can be defined as “the 

degree to which elements of an assessment instrument 

are relevant to, and representative of, the targeted 

construct for a particular assessment purpose” [9].  

Whereas construct validity is concerned with evaluating 

the theoretical aspects of  underlying constructs [10], 

content validity is used to evaluate a measurement 

instruments design in representing the targeted 

constructs [9]. Yet, while studies may present findings 

and clear theoretical underpinnings for the importance 

of content validity, there are many practical aspects that 

are often not discussed.  

 This research discusses experiences and findings 

during testing for content validity of a questionnaire to 

evaluate dimensions of patient satisfaction with 

telemedicine. While studies on satisfaction are typical in 

the IS literature [5], telemedicine differs in its service 

dependencies [11]. For a telemedicine video service for 

example satisfaction can depend on both the 

technology’s ability to deliver content as well as a 

provider’s ability to establish rapport with a patient. 

Each aspects quality can influence the perception of
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either aspect as well as a patient’s overall satisfaction. 

The goal of this research is not to describe the 

instrument development process in its entirety or 

justify the selected measures in relation to satisfaction. 

Rather this study seeks to contribute to the knowledge 

by providing insights gained and challenges faced 

during the content validity process. This is being done 

to help demonstrate both the importance and 

challenges of content validity for measures in 

telemedicine satisfaction research.  

2. Literature review  

 Patient satisfaction plays a unique role in the 

success of telemedicine [11]. Studies suggest that 

satisfaction can directly impact medical outcomes 

[12].  Others show that satisfaction’s influence on 

patient attitudes towards their care can affect their 

compliance with treatment plans and ongoing needs 

[13]. Yet while satisfaction is an important 

consideration for telemedicine evaluations, it remains 

a complex and often misunderstood construct [5]. 

Satisfaction can be based on both cognitive 

evaluations and emotional reactions [14].  It is 

considered a multi-dimensional construct that can be 

viewed from both outcome oriented and process-

oriented perspectives [5]. In the IS literature 

satisfaction is often viewed as an antecedent for 

evaluation of system success [15].  Satisfaction is 

often viewed as consisting of aspects related to 

service, systems and information quality while 

informing usage  [16, 17].  However existing IS 

models may not adequately capture psychological and 

organizational aspects of satisfaction [18]. 

 Differences in the way satisfaction’s complexity 

is modeled can impact the results of evaluations [5].  

Research has discussed the importance of fully 

defining similar complex constructs and their 

dimensions [8]. Still concerns are often raised about 

the lack of attention to the multidimensionality of 

satisfaction in the telemedicine literature [19]. Yet 

even recent telemedicine studies still often rely on 

single measures of overall satisfaction [20]. Although, 

overall satisfaction may be a good enough indicator 

for these studies, it is important to consider what is 

being evaluated and whether measures fit their 

suggested meaning. For example, when patients say 

they are satisfied with telemedicine are they 

responding to the technologies being used, the care 

being administered or something else entirely? 

Agreement on the meaning of measures, metrics and 

instruments that should be used for evaluating 

telemedicine in different contexts can aid in research 

[21].  However, as there is a lack of standards for 

evaluating telemedicine satisfaction, it is often up to 

individual researchers to determine which measures to 

use [14]. In many cases researchers create their own 

measures for examining telemedicine satisfaction 

[22]. In some cases, the measures that are used are 

entirely new or specific to the study [23]. In others 

they are combinations or modifications of items from 

previous questionnaires [24, 25].  Different 

approaches can provide new insight and test novel 

evaluation methods. However, there can also be 

confusion in how new measures relate to previous 

ones. This can present challenges when trying to 

compare results of studies.  It is often also unclear the 

extent to which modifications to existing measures 

may or may not change how a measure is interpreted.  

This has led researchers to raise concerns over the 

number of satisfaction measures which are never  

tested for validity or reliability  [19, 26]. The 

importance of measure validity, reliability and 

methods for examining them are well-documented  

[8]. However, this is often overlooked in telemedicine 

studies.  When considered in relationship to the lack 

of agreement on the meaning of satisfaction, this 

creates an even greater uncertainty on what studies are 

actually measuring [19, 21].  Therefore, it is important 

that studies examine both the measures and their 

intended meaning.  This is typically done during 

instrument development during content validity tests. 

Content validity describes the extent to which 

measures reflect the constructs they are meant to 

measure [27]. Without ensuring content validity, it is 

difficult to determine if a researcher’s intended 

meaning for a measure fits the views of those 

completing an evaluation. Researchers have presented 

a number of different methods for assessing content 

validity [28].  More recently researchers have begun 

discussing the need for more research into examining 

and developing best practices for content validity in IS 

[29]. This research aims to contribute to this area, by 

discussing experiences and insights gained during the 

content validity process. 

3. Methods  

 This research focuses on the design and testing of 

measures for examining dimensions of patient 

satisfaction with telemedicine. Dimensions of 

satisfaction are defined using an outcome-oriented 

approach where satisfaction is considered the outcome 

of a patient’s telemedicine usage [5]. This study 

follows procedures described by Hoehle and 

Venkatesh [30] for developing measurements and 

guidelines from the MacKenzie, Podsakoff and 

Podsakoff [8] framework.  This study expands on this 

work by using a formative approach towards measure 
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and content validity evaluations. Figure 1 below 

provides an overview of the content development and 

testing process. This will be discussed in further detail 

throughout the following subsections.  

 
Figure 1. Content development and testing process 

3.1. Construct and measure development 

 The preliminary steps in the process involved 

developing the constructs and measures to be 

evaluated.  Constructs and their definitions were 

obtained from a previously published study conducted 

by the authors. In the previous study 18 constructs 

were identified using a grounded theory approach and 

expert feedback that was adapted from [30]. This 

approach was used to extract constructs from 23 

previously validated telemedicine satisfaction 

questionnaires. The constructs were identified through 

expert feedback. They were then defined based on 

descriptions identified in the IS, healthcare, and 

telemedicine literature.  This study began by 

developing the measures used to evaluate these 

constructs [8, 30]. To develop the measures, two 

researchers with expertise in telemedicine selected 

questions from coded questionnaires derived from the 

open coding process used in the previous study for 

construct creation. Items were only selected if they 

were labeled during the open coding process with 

labels that matched the specific construct. Two 

questions were selected for each construct in this 

group based on consensus of the measures face 

validity with a third researcher acting as a mediator. 

Although 3-5 measures are recommended to fully 

represent a construct, this research only sought to 

obtain preliminary findings. Future research will 

examine the constructs in more detail.   

3.2. Content refinement 

 After the measures were selected, the next step 

was to refine and test the content to evaluate the 

measure validity. This was done simultaneously with 

form development that will be discussed in section 3.3.  

A questionnaire was developed for this purpose. The 

questionnaire consisted of two forms that each 

contained a set of instructions, a matrix to be used for 

matching measures and a separate sheet containing the 

numbered definitions. This was a modification of the 

matrix described by [8, 31].  The modified matrix was 

used due to the length of each measure and the large 

number of measures. Each form contained measures 

corresponding to each construct for a total of 18 

measures per form.  Different measures were included 

in each form.  Figure 2 below shows an example of the 

layout used for the form. Construct definitions were 

included on a separate sheet. The form was put through 

several rounds of testing to refine the wording of the 

items before a larger test was conducted. Testing was 

conducted with between 3-4 student participants. Ten 

rounds of testing were completed. Participants would 

complete the survey, provide verbal feedback and 

occasional notes. A narrative analysis of the 

qualitative feedback was conducted. During this time, 

the team would determine whether changes were 

needed to the form’s design, or definitions and items 

required refinement. 

 

Figure 2. Design of initial form 

 During refinement, an issue was identified with 

the approach and the strategies participants used to 

complete the matching. After completing the survey 

participants were asked why they matched certain 

items together. Most participants discussed using a 

keyword matching strategy to relate items. 

Participants stated they would look for key words in 

the measures and match them to the same terms in the 

definitions. Participants discussed using this strategy 

as a time saving technique and to ease the mental 

workload required by having to learn a measure’s 

meaning. The team felt keyword matching would 

make it difficult to ensure the measures had a meaning 

that matched the construct definition. Further, this 

strategy could result in false positives in cases where 

measures used terms that were in non-matching 

definitions.  To address keyword matching the team 

analyzed the measures for key terms and attempted to 

reword them in the measures and definitions using 

synonyms or descriptions. Table 1 on the following 

page shows an example of this.  
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Table 1. Keyword matching example 

Original definition Adjusted definition 

The degree to which 

patients perceive their 

privacy will remain 

protected and safe. 

Patients willingness to 

share personal information 

and the control they have 

over that information is 

adequate 

Original measure Adjusted measure 

How well the telehealth 

staff respected your 

privacy 

How well the telemedicine 

staff respected your 

privacy 

3.3. Form development and pretesting 

 Based on feedback and revisions during the 

content refinement process a new form was developed 

that integrated changes in definitions and 

measurements. To evaluate the effectiveness of the 

form a pretest was conducted using a within-subject 

design. The pretest was conducted at a University 

using paper and online versions of the form.  Data was 

collected by recruiting on campus volunteers and 

online volunteers using Reddit. This was done in 

compliance with an approved process by the 

University Institutional Review Board (IRB). For 

content validity checks researchers suggest that using 

students can be appropriate in cases that rely on 

analytical thinking skills for sorting procedures [30, 

32]. As the test involved analytically examining 

questions to determine corresponding definitions and 

not the validity of the constructs themselves, it was 

determined that there would be no realizable benefit 

by examining domain expertise. Further, students are 

often patients and any patient can potentially use 

telemedicine. Participants were provided an 

information sheet about the study, definition sheet and 

two matching forms. The definition sheet contained a 

list of numbered definitions.  The matching forms 

contained a list of questions/statements and a box with 

instructions to write the number of the closest 

matching item. In total 129 paper surveys were 

collected and six online surveys. Data cleaning 

procedures were conducted to avoid inconsistencies in 

data. Surveys that were incomplete and/or had 

dimensions used for multiple or repeated constructs 

were removed. As these did not follow the 

instructions, they were deemed unusable. 79 surveys 

in total were evaluated.  Two techniques were used.  

First an agreement analysis was conducted to 

determine whether items were successfully matched to 

their definitions. Second an analysis was performed to 

determine which items were most related. The 

agreement analysis was conducted using two 

calculations: the proportion of substantive agreement 

(PSA) and the substantive validity coefficient (CSV) 

[30, 31].  

𝐏𝐒𝐀 =
𝐧𝐜

𝐍
            𝐂𝐒𝐕 =

𝐧𝐜 − 𝐧𝟎

𝐍
 

 PSA measures the proportion of responses that 

assigned the correct dimension to the correct 

construct. nc is the number of responses that assigned 

the correct dimension to the correct construct and N is 

the total number of responses. Values for P range 

between 0-1. Higher values show greater agreement 

that the measure matches the correct construct. CSV 

measures the proportion of responses that were able to 

assign a dimension to a hypothesized construct instead 

of any other construct. n0 is the largest number of 

responses assigned to any other single construct. 

Values range between -1 and 1. A positive value 

indicates the dimension was assigned to the proper 

construct more than any other construct. A negative 

value would mean the opposite. 

3.4. Revisions and Usability challenges  

 Following the pretest revisions were made to the 

form. During the preliminary testing phase several 

observations suggested usability challenges. The first 

observation was the number of incomplete forms.  

Only 58% of respondents that attempted the survey 

completed the forms.  Participants were observed 

often complaining about the number of items per form. 

Many participants expressed frustration and confusion 

with the number of items and difficulty of the exercise. 

Some participants stated that after completing easy to 

match items they would randomly mark the rest. To 

address the usability concerns additional changes were 

proposed.  Figure 3 below shows an example of the 

layout for the revised form edited to fit space 

requirements. 

 
Figure 3. Design of refined form 

 First it was decided that in order to reduce mental 

load and allow participants to focus more on the 

meaning of measures, the number of items per form 
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should be reduced to 7+/-2 [33].  Second was to 

include the definition list on each form to easily allow 

users to examine definitions.  Finally, additional edits 

would be made to refine measures that participants had 

difficulty matching. A test was conducted using the re-

designed form to evaluate any further usability 

challenges faced by participants.  Participants were 

recruited in person on a University campus. Data was 

only collected for one day. In total 34 participants were 

recruited. Forms were distributed to participants on a 

rotating basis for the duration of the collection period. 

17 participants completed the first form in its entirety 

and 16 completed the second form.  The participant 

that did not complete the second form completed only 

the first grouping but not the second. Table 2 lists the 

constructs, definitions, and measures. 

Table 2. Bolded Constructs followed by definitions 

and numbered questions evaluated in study 

Constructs, definitions, and measures 

Comparison of care: Comparison between 

telemedicine and face-to-face visits  

1. I cannot be examined over telemedicine as well as 

I can by seeing a physician in person 

2. I am as satisfied receiving care with telemedicine 

as I am receiving care in person 

Cost: Patients’ perceived cost or monetary expense of 

using telemedicine 

1. Telemedicine cannot save me any money 

2. Telemedicine reduces the price of health care 

Duration: The adequacy in the length of time patients 

spend in the actual visit with a medical provider and 

receiving care.  

1. The amount of time I was allowed to spend with 

the provider was not long enough to deal with 

everything I wanted   

2. The amount of time spent with the physician you 

saw 

Ease of use: The system's technical functions are user 

friendly and easy to use 

1. The necessary telemedicine equipment seems 

difficult for me to use 

2. I would imagine that most people would learn to 

use this system very quickly 

End User Support: The technical assistance and 

training provided by personnel to aid patients in using 

the technology  

1. I am getting the technical help I need by staff to 

access, use and understand the telemedicine system 

2. How satisfied are you with the help you received 

by staff to use the telemedicine system? 

Environment: The environment in which the 

telemedicine session takes place. 

1. How satisfied were you with the location? 

2. How satisfied were you with the rooms and 

facilities? 

Information completeness: Patients feel they can 

access and receive all the information they deem 

important about their healthcare adequately.  

1. I was given all the information I wanted about any 

continuing medical services I might need 

2. Do you feel you were provided all the information 

you wanted during your visit to understand your 

medical condition? 

Interaction: The attitude in which medical care 

providers communicate with patients.  

1. When speaking with my medical providers I have 

been shown kindness and respect 

2. The courtesy, respect, and sensitivity shown by 

medical staff during discussions 

Outcome: The resulting change in health of a patient 

due to a medical intervention  

1. As an outcome of your visit do you feel you are 

now better able cope with your illness? 

2. As an outcome of your visit are you now able to 

deal more effectively with your illness? 

Provider benefits:  Patient feels the system 

technology assists their medical providers in their 

work  

1. Telemedicine can help my nurse / physician 

perform their jobs 

2. Telemedicine can help my physician care for 

patients more efficiently 

Privacy:  Patients willingness to share personal 

information and the control they have over that 

information is adequate  

1. Sensitive data is protected from those who should 

not have access to it 

2. How well the telemedicine staff respected your 

privacy 

Quality of care:  The competency of the physician 

who cared for the patient  

1. Skill of provider: Ability to diagnose problems, 

thoroughness of examinations, skill in treating your 

condition, and scientific knowledge  

2. The thoroughness, carefulness, and skillfulness of 

the provider who cared for you 

Relationship:  The strength of the personal 

relationship developed between the patient and 

medical provider  

1. Because of our close ties this physician knows all 

about me  

2. I trust my care provider and feel I can share health 

concerns I have with them even if they don't ask 
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Reliability:  The reliability, accuracy and consistency 

of the technology used. 

1. I cannot always trust the equipment to work 

2. The system is stable in its performance 

Reuse:  Patient thoughts on re-using the services and 

recommending it to others  

1. Would you suggest this form of treatment to 

someone else with your condition? 

2. I will continue using the telemedicine system  

Scheduling:  The time required for scheduling a 

session with a medical provider.  

1. The telemedicine appointments you make are set 

up quickly 

2. The length of time to get a telemedicine 

appointment 

Treatment:  The medicine, drugs and medical 

procedure given to a patient to manage their health 

condition.  

1. Satisfaction with medications, therapy and advice 

you were given for your illness 

2. How satisfied are you with the therapy and/or 

medications you received for your illness? 

Usefulness:  Patient believes using the system's 

technical functions enhance their task performance 

1. The technical features of the system were useful  

2. Did you find the technical features of the system 

useful?  

3.5. Dimensionality of usefulness 

 During the redesign testing a concern was raised 

on whether the Usefulness construct was being 

appropriately evaluated. The concern was based on the 

idea that usefulness like Satisfaction is multi-

dimensional [34].  While constructs such as usefulness 

and usability are considered distinct from satisfaction 

they can potentially form or be reflective of 

satisfaction. Seminal work in the IS literature 

describes the influence of constructs such as these in 

contributing to the variances in user satisfaction [16]. 

Results from testing showed that usefulness was often 

matched with other measures by participants and many 

commented about it.  Participants frequently matched 

measures for outcome and end user support to the 

usefulness construct in the pretest.  For patient 

evaluations of telemedicine, it is possible that patients 

may decide that a technology that enhances their 

medical outcomes or supports it, makes it useful. A 

decision was made not to further evaluate usefulness 

and use already established measures in the final 

questionnaire.   This would allow the study to examine 

constructs that were not typically evaluated and 

understand the degree to which their meaning may 

overlap without the influence of Usefulness.    

3.6. Formal testing 

 Once the revised instrument was completed a 

formal test was conducted.  The test was carried out 

using both paper and online versions.  Participants 

were recruited in person for the paper version and via 

Reddit for the online version. The process was 

approved by the University IRB. A total of 632 

participants were recruited for the formal testing. 10 

participants took the online survey with the rest 

completing the paper copy.  Of these 294 completed 

the first form and 285 the second. In the collected data, 

results in which a user either repeated responses or did 

not answer a response in a grouping were removed. 

For example, if a participant repeated a response in the 

first group but not the second, the second group’s data 

would be evaluated but not the first.  Removing 

repeated or missing responses was done to avoid 

skewing the results of CSV calculations.   

4. Results  

 The results are described in three subsections. 

The first subsection presents the results of the pretest.  

The next subsection presents results of groupings 

following the pretest.  A subsection then presents the 

results of formal testing. Finally, a section presents 

comparisons between the pretest and formal test. 

4.1. Pretest results 

 The results of the pretest show a mixture of 

variations in performance on measures with 

participants having difficulties with some items yet 

performing better in others. The results of the pretest 

showed several difficulties with the matching of items. 

A threshold value of .60 was assigned to both 

parameters for the analysis based on suggestions by 

[30]. Cost, environment, information completeness 

and privacy were successfully matched on both forms. 

Many of the items had different results based on the 

form. Comparison of care and Ease of use were 

successfully matched on one form but not the other. 

Duration, relationship, reliability, reuse, and 

scheduling each had one item matching the .60 

threshold for on one form for PSA but one item having 

a CSV below the threshold. Neither end user support, 

outcome, provider benefits, treatment nor usefulness 

had items meeting the .60 threshold. Table 3 on the 

following page shows the results of the pretest for both 

forms. Although the items were not separated in the 

forms, they are grouped in the table for comparison 

with formal testing.   
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Table 3:  Results of pretest 

Constructs Pretest 

 Form1  Form2 

  PSA CSV PSA CSV 

Group 1         

Cost  0.949 0.949 0.962 0.962 

Duration 0.734 0.646 0.646 0.43 

Environment 0.823 0.785 0.861 0.823 

Information 

completeness 
0.671 0.608 0.696 0.633 

Privacy 0.873 0.848 0.924 0.899 

Reuse 0.658 0.582 0.772 0.709 

Scheduling 0.797 0.747 0.709 0.481 

Group 2         

Comparison 

of care 
0.506 0.43 0.671 0.62 

End user 

support 
0.519 0.342 0.456 0.367 

Interaction 0.608 0.481 0.57 0.443 

Outcome 0.329 0.025 0.443 0.316 

Provider 

benefits 
0.557 0.481 0.582 0.494 

Quality of 

care 
0.633 0.532 0.481 0.342 

Relationship 0.772 0.696 0.671 0.582 

Treatment 0.282 0.013 0.418 0.253 

Variable          

Ease of use 0.582 0.494 0.81 0.734 

Reliability 0.744 0.692 0.633 0.544 

Usefulness 0.532 0.418 0.418 0.304 

4.2. Usability refinements 

 Following the results of the pretest items were 

separated between two forms. The items were 

separated based on the agreement with the 

hypothesized matches and their closeness to other 

measures that did not agree with the hypothesized 

matches.  This was done to ensure that items compared 

on a form were tested against measures that were most 

similar in meaning.  To accomplish this, measures 

were first separated into two forms based on the CSV 

and PSA agreement. Similar to Hoehle and Venkatesh 

[30] a .60 cut-off value was used. Items above a .60 

threshold were grouped into one form and those below 

into a second. From additional analyses, it was shown 

that on form 1 interaction measures were often defined 

as relationship and quality of care by participants.  

This suggested that these items should be grouped 

together.   On form 2 both CSV and PSA were above 

the .60 threshold while CSV was below .60 for both 

duration and scheduling. Duration and scheduling 

were also frequently matched to each other and 

therefore grouped together. Ease of use had a PSA and 

CSV below .60 and was frequently matched with End 

user support on form 1.  On form 2 however Reliability 

had a CSV below .60 and was more frequently 

matched with End user support and Treatment.   

 It was therefore decided to group Ease of use with 

End user support on form 1 and Reliability with End 

user support and Treatment on form 2. Two separate 

questionnaires were created. The first contained form 

1 measures and the second form 2 measures.  Each 

form was divided into separate pages.  The first 

grouping was added on one page together with the 

related definitions list and the second grouping on the 

second page.  The results of the groupings are shown 

in table 4.  

Table 4:  Revised item groupings 

Form 1 items 

First grouping 

• Cost 

• Duration 

• Environment 

• Information 

completeness 

• Privacy 

• Reuse 

• Reliability 

• Scheduling 
 

Second grouping 

• Comparison of care 

• Ease of use 

• End user support 

• Interaction 

• Outcome 

• Provider benefits 

• Quality of care 

• Relationship 

• Treatment 

• Usefulness 
 

Form 2 items 

First grouping 

• Cost 

• Duration 

• Ease of use 

• Environment 

• Information 

completeness 

• Privacy 

• Reuse 

• Scheduling 
 

Second grouping 

• Comparison of care 

• End user support 

• Interaction 

• Outcome 

• Provider benefits 

• Quality of care 

• Relationship 

• Reliability 

• Treatment 

• Usefulness 
 

 

 As discussed previously the groupings were tested 

before being used.  No issues were observed with 

participants using the form. Researchers conducting 

the study observed most participants completing the 

survey within ten minutes. Although the data obtained 

was small, the results suggest minor improvements 

could be made to alleviate further difficulties.  These 

were then done before the formal test. 
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4.3. Formal test 

 The results of the formal test show similar 

variations but improvements for some items over the 

pretest. The results shown in table 5 below are listed 

based on the groupings used for the form.  

Table 5:  Results of formal test 

Constructs Formal test 

 Form1 Form2 

  PSA CSV PSA CSV 

Group 1     

Cost  0.908 0.881 0.908 0.880 

Duration 0.793 0.673 0.813 0.721 

Environment 0.837 0.779 0.770 0.668 

Information 

completeness 0.779 0.701 0.784 0.717 

Privacy 0.820 0.745 0.845 0.802 

Reuse 0.816 0.779 0.749 0.689 

Scheduling 0.799 0.707 0.837 0.767 

Group 2     

Comparison 

of care 0.788 0.727 0.678 0.615 

End user 

support 0.635 0.485 0.470 0.276 

Interaction 0.799 0.751 0.633 0.537 

Outcome 0.626 0.486 0.608 0.392 

Provider 

benefits 0.612 0.507 0.470 0.314 

Quality of 

care 0.704 0.646 0.574 0.440 

Relationship 0.830 0.789 0.650 0.523 

Treatment 0.636 0.442 0.557 0.394 

Variable      

Ease of use 0.602 0.442 0.809 0.760 

Reliability 0.867 0.833 0.682 0.569 

Usefulness Na Na Na Na 

 

 The results show agreement for measures of cost, 

duration, environment, information completeness, 

privacy, reuse, and scheduling on both forms.  Several 

measures performed better on the formal test than on 

the pretest. Comparison of care on form 1 of the pretest 

did not pass the threshold for either measure. In the 

formal test it passed the threshold for both PSA and 

CSV.  Several measures saw improvement in PSA 

values above the .60 threshold. These include end user 

support, provider benefits and ease of use on form 1, 

interaction and treatment on form 2 and outcome on 

both forms. Several results showed improvement in 

CSV values that put them above the threshold for both 

indicators. These included reuse, interaction, and 

quality of care on form 1 and duration and scheduling 

on form 2.  

4.4. Result comparison 

 Based on the results it was unclear whether form 

changes or changes to measures had a significant 

effect on PSA and CSV values. It is particularly 

important to consider whether the groupings were 

responsible for differences in results. To examine the 

relationship between the two forms a two-tailed 

independent t-test was performed using the Python 

Scipy library. The test was performed on items 

between forms and studies without considering 

usefulness as it was not evaluated in both tests. The 

results suggest a significant difference for between 

PSA values on form 1. The results t (32) = 2.152, p = 

.039 suggest a significant difference at p <= .05 for 

form 1 pretest (M = .6492, SD = .1792) and formal 

test (M = .7559, .0984).  No significant difference 

was observed for PSA results on form 2 or between 

CSV results on either form. To examine this further t-

tests were performed on items based on groupings. 

Significant differences were only observable between 

pretest and formal test on form 1 group 2 results. For 

PSA, a significant difference was observed at t (16) = 

2.743, p=.014 between pretest (M = .532, SD = 

.1505) and formal test (M = .6924, SD = .0902) at p 

<=.05. A significant difference was also observed for 

CSV values at t (16) = 2.205, p = .042 between 

pretest (M = .388, SD = .229) and formal test (M = 

.5862, SD = .1413).  

5. Discussion  

 Among the critiques of studies in the telemedicine 

literature is the lack of rigor in measurement 

development [19]. Content-validity is an important but 

often missing element reported in studies. By 

demonstrating the content-validity process using non-

experts this research identified several challenges.  

Both formal and pretest results show variability 

between non-expert views of measures. Questions can 

be raised as to whether our experts selected the 

appropriate measures to represent constructs or if the 

items, are well-defined. Even if our experts erred on 

their selection of measures and definitions, the use of 

experts is common practice.  As experts often validate 

measures and interpret results, this could suggest 

uncertainty in their use and the extent to which non-

experts agree with their views [35, 36].  Even among 

non-experts there was no consensus between 

participants on several measures. This raises questions 

on whether patients may have unique views of what 

Page 3612



survey measurements actually mean [29]. This is 

particularly an issue with self-designed measures in 

telemedicine with no content validity checks [6, 8].  

Examining differences in CSV we observed how 

views on measurements overlap between constructs. 

Overlapping views of measures can lead to agreement 

in responses that are based more on similar 

interpretations of a measures wording than views of its 

relationship to an underlying construct. This can have 

impacts when conducting statistical analysis such as 

correlation or regression analyses as it can be 

uncertain as to where the agreement stems from. While 

our modifications may have altered the meaning of  

previously validated measures, question modification 

is a common practice in telemedicine [24, 25]. This 

suggests more caution is needed when interpreting 

results of modified questions and greater care should 

be taken in defining measures.  Yet even when 

defining measures care must be taken to account for 

user evaluation strategies. Strategies such as keyword 

matching during tests may impact the extent to which 

checks truly reflect a participant’s view. [30] 

discussed issues related to the usability with using 

matching forms. Our efforts show these challenges, 

their impact on participants and a grouping strategy to 

address this. By ensuring that items closely confused 

for each other were not separated an attempt was made 

to limit the impact of the separation Our analysis 

showed little variation between results of single-form 

and grouped items except for items on form 1 in group 

2.  It is unclear why exactly these discrepancies occur. 

Possible differences in form performance could be 

attributed to the number of participants, question 

wording, item grouping, enhanced usability, or 

removal of usefulness. While separating measures 

may reduce difficulties for participants, it can also 

reduce the broadness of comparisons. This can 

potentially result in measures being related to 

imprecise meanings because a lack of valid options.  

6. Conclusions and implications 

 The goals of this research were to describe 

challenges and insights gained during the content 

validity process.  The results of this study and 

adjustments made during the content validity process 

suggest several implications around differences in 

non-expert views, measurement modifications, 

participant matching strategies and form usability that 

should be considered for measurement design. First 

the variations in views demonstrate the value of non-

expert evaluations of content validity and suggest their 

views may differ from those of experts.  Second it is 

important to consider the extent to which 

modifications to or mixing of measurements from 

previously validated instruments may affect 

participant views. Third user while it is unclear the 

extent to which user strategies for completing tests 

such as keyword matching may impact results it is 

important to consider how participants are evaluating 

tests. Fourth, it is important to consider the design of 

forms and how content is grouped, especially if using 

content across pages.  

 Finally, the results also demonstrated non-expert 

support for at least one measure for the satisfaction 

dimensions examined with the exception end user 

support, provider benefits, outcome, and treatment. 

Previous studies have used measures with CSV values 

less than .60 as long as PSA values were greater than 

.60 with minor edits [30]. Therefore, it is likely 

adjustments can be made to the wording of the 

remaining questions to address the differences and be 

used for testing. However, more research is needed to 

refine questions and construct meaning.  
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