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Abstract

Protecting human participants requires consideration and minimization of the burdens imposed by 

research. Effective conceptualizations of research burden should include appraisals of indirect 

burdens depending on research duration, intensity, and invasiveness. Introducing the concept of 

perceived research burden, we developed, tested, and validated a psychometric instrument for 

measuring burden, using vignettes of research studies presented to research volunteers and family 

members. We found high internal consistency of the Perceived Research Burden Assessment 

(PeRBA), across research scenarios (Cronbach’s alpha .87 – .96). We demonstrated convergent 

validity by correlating research burden with likelihood for enrolling in a research study. Because 

perceived research burden was largely unrelated to perceived social support, we interpreted 

PeRBA as demonstrating discriminant validity.

Keywords

human subjects; research burden; recruitment; measurement

At a fundamental level, the protection of human subjects participating in research requires 

investigators, regulatory bodies, and oversight agencies to consider and minimize the degree 

of burden that research poses to participants. Efforts to address the burden of clinical 

research have historically focused on the direct risks associated with research interventions 

or data collection procedures, yet there is a strong need to examine the broader construct of 
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the burden imposed by the overall process of research participation. The current paper is 

based on the premise that a full conceptualization of research burden encompasses not only 

perceptions of a study’s directs risks, but also includes appraisals of the indirect burden (or, 

degree of inconvenience) that likely varies depending upon the study duration, intensity, and 

the invasiveness of study procedures; and may be modulated by a number of other factors, 

particularly perceptions of benefit. While a basic moral imperative undergirds the need to 

minimize the burden of the research process, there is also a compelling pragmatic basis for 

identifying ways to minimize research participant burden. Lessons from the field of survey 

research suggest that patients may be less likely to participate, or be enrolled by their family 

members, in research that is perceived to be unduly burdensome (Groves, Cialdini, & 

Couper, 1992). Research into this possibility is limited by a lack of standardized measures of 

research participant burden. Therefore, the objective of this paper is to describe a pilot study 

of the development and initial psychometric testing of a new measure of perceived research 

participant burden.

Conceptual Underpinnings: From Respondent Burden to Perceived 

Research Burden

With roots in the field of survey research, the concept of respondent burden has traditionally 

been defined as a multidimensional construct encompassing: the length of an interview, the 

amount of effort required of the respondent, the amount of stress on the respondent, and the 

frequency with which the respondent is interviewed (Bradburn, 1978; Frankel & Sharp, 

1983). Concerns regarding respondent burden were initially couched in terms of the 

potential effect of respondent fatigue on data integrity (Sharp & Frankel, 1983). Although 

early work on the construct incorporated both objective and subjective aspects of interview 

participation, subsequent empirical studies have adopted a narrow and indirect approach to 

measuring respondent burden, operationalizing it as the time required to complete a survey 

or interview (Gibson, Koepsell, Diehr, & Hale, 1999; Kim, Dahlberg, & Hagell, 2006; 

McCarty, Killworth, & Rennell, 2007). Departing from this tradition, the notion of 

respondent burden has recently been carried over to the research ethics literature. Ulrich and 

colleagues applied the construct to illustrate research participant protection concerns arising 

from a case presentation of a seriously ill individual who is approached for participation in 

multiple clinical research studies, each with varying degrees of risk and associated burden 

(Ulrich, Wallen, Feister, & Grady, 2005). They redefined respondent burden as a subjective 

phenomenon involving the perception by the subject of psychological, physical, and/or 

economic hardships associated with participation in the research process. In a similar vein, 

Lingler and colleagues (2006) have delineated the need for investigators and regulatory 

bodies to extend their conceptualizations of research-related burden beyond the risks of 

direct harm to subjects to include the burden that is incurred by the family caregivers who 

facilitate the involvement of frail, older subjects in clinical research (Lingler, Parker, 

DeKosky, & Schulz, 2006).

The research described in this paper adopts a broader, global conceptualization of research-

related burden that encompasses each of the features described by Ulrich while at the same 

time acknowledging that, in the case of patient-oriented research, perceptions of burden may 
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also be held by the family members of research subjects (Demi & Warren, 1995; Lingler et 

al., 2006; Neumark, Stommel, Given, C. & Given, B. 2001). The need to consider such third 

party perceptions of burden may be especially impactful for researchers seeking to recruit 

individuals who are typically accompanied to the research setting by a family caregiver.

Because the phrase “respondent burden” has a specific definition and rich tradition of usage 

in the field of survey research, we use the terminology of perceived participant burden. 

Features of this phrasing include the emphasis on burden’s subjective nature, as well as the 

connotation that participation in the research process is dynamic, versus the more passive 

and unidimensional role that may be implied by the term “respondent.”

As depicted in Figure 1, the conceptualization of burden promoted here further expands 

upon previous theoretical work (e.g., Ulrich et al., 2012) by distinguishing pre enrollment 

perceptions of participant burden from post enrollment perceptions. We define pre 

enrollment appraisals of burden as a potential participant’s expectations of the degree of 

burden to be incurred should one opt to participate in a particular research study. Post 

enrollment appraisals of research burden are defined as the degree of burden that is 

experienced during actual study participation. Both anticipated and experienced burden are 

subjective in nature and are posited to vary depending upon the characteristics of a given 

research study as well as an array of patient and, in some cases, caregiver or family member 

factors. Distinguishing and measuring pre and post enrollment perceptions of burden may be 

particularly useful for examining how appraisals of research burden affect research 

participation outcomes. Our framework conceptualizes pre enrollment appraisals of burden 

as potentially influencing study enrollment outcomes while post enrollment appraisals of 

burden are hypothesized to influence retention outcomes (Figure 1). Our model also 

addresses the possibility that both patient and family members’ perceptions of research 

burden are potential factors in decisions to enroll or remain in research studies.

A standardized measure of perceived research burden would enable researchers to test the 

relationships posited in this model as well as to systematically assess perceptions of burden 

among potential and actual research participants. The purpose of this pilot study, therefore, 

was to develop and describe the psychometric properties of patient and family member 

versions of a Perceived Research Burden Assessment (PeRBA).

Method

Phase I of this investigation focused on item generation and survey development. Phase II 

focused on piloting the survey and conducting psychometric testing, using a sample of 

decisionally intact participants and caregivers recruited from an Alzheimer Disease 

Research Center (ADRC). The research was approved by the University of Pittsburgh 

Institutional Review Board.

Item Generation and Survey Development

We assembled an initial item pool based upon input from an urban Community Advisory 

Council (Support: State Grant # SAP 4100027294; PI: DeKosky) and an extensive review of 

the literature. Given the importance of ensuring cultural competence when developing 
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interview-based assessment tools, and the possibility that studies in our literature review 

may under represent persons from racial and ethnic minority groups, we sought input from 

an existing Community Advisory Council that had initially been formed to enhance the 

recruitment of African Americans into research on cognitive aging and Alzheimer’s disease. 

The Council was comprised of multiple stakeholders, including older African Americans 

with and without cognitive impairment who have and have not participated in research, as 

well as health and social service professionals from Pittsburgh’s African American 

community. Initial talk of assessing participant burden arose from a general discussion about 

various research studies and potential barriers to recruitment. Field notes and meeting 

minutes were scrutinized during the process of PeRBA item generation. As plans for the 

development of PeRBA evolved, additional feedback was sought from this group.

We simultaneously conducted a literature review, pairing the terms “burden” and “barriers” 

with key words “human experimentation,” “research methodology,” and “research subjects” 

in an electronic database search of English-language publications from Medline (January 

1979–December 2009). We screened 244 articles and excluded those focused on: 

administrative burden of research, burden of research decision-making, or barriers to 

activities other than research participation. Our in-depth review of the remaining 34 articles 

confirmed the absence of a published tool for measuring perceived participant burden, and 

clustering of similar content revealed 6 considerations: the time required by study 

participation, the level of invasiveness, the accessibility of the research site; as well as the 

economic, physical, and psychological burden associated with participation.

Twenty two potential scale items were generated to reflect the above content areas. Once the 

scale items were generated, face validity and readability were established by initial review 

of the instrument with methodology experts in geriatric psychiatry at the University of 

Pittsburgh. Based on feedback from this group, the scale was revised; 5 items were dropped 

and the remaining items were reworded to ensure clarity, simplicity, and neutrality (e.g., 

avoidance of “loaded” questions). The revised 17 item tool, along with a 22 item family 

member version, was evaluated by a local multidisciplinary panel of investigators from 

Nursing, General Internal Medicine, Psychiatry, Public Health, and Dentistry, including the 

director of a large clinical research registry. The family member version contains additional 

items designed to capture aspects of research burden that are unique to those individuals 

who may be actively facilitating a patient’s involvement in research. An example of such an 

item is, “I feel I that I may have to persuade or coax my loved one to cooperate with certain 

aspects of the research study.”

The resulting assessment, coined “PeRBA,” consists of 17 items in the patient version and 

22 items in the family member version, with pre-enrollment and post-enrollment phrasing 

options for both versions (See Appendix). These items are measured on a 5-point Likert 

scale ranging from 1 (strongly disagree) to 5 (strongly agree). As shown in the Appendix, 

our final conceptualization of research burden groups the content areas of time, accessibility 

and economic considerations into the broader conceptual domain of logistical burden. 

Psychological and physical burden comprise the remaining two conceptual domains in our 

final conceptual scheme. This final conceptualization was the result of ongoing discussions 

among the research team as the study progressed. During this process, it was noted that only 
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one item targeted the domain of physical burden. To address this limitation, four new items 

were later added to each version of PeRBA to provide additional information about the 

perceived physical burdens of research participation.

Survey Administration

Our convenience sample included decisionally intact research volunteers and family 

members of those consecutively presenting for a regularly scheduled annual visit at the 

University of Pittsburgh Alzheimer Disease Research Center (ADRC). All research 

volunteers met the ADRC enrollment criteria (Lopez et al., 2000). To be eligible for this 

pilot study, patient participants also had to: 1) carry an ADRC consensus-based diagnosis of 

normal cognition, mild cognitive impairment (Pertersen et al., 2001; Lopez et al., 2003) or 

Probable Alzheimer’s disease (McKhann et al., 1984), 2) have a Mini-Mental Status Exam 

(Folstein, M., Folstein, F., & McHugh, 1975) score of at least 16, 3) be community-

dwelling, 4) live within a 50-mile radius of the University of Pittsburgh; and 5) be willing to 

participate and, for those with a cognitive disorder, have a primary family member who is 

willing to participate. Decisional capacity was verified after entry into our study as 

described below. Research volunteers and family members were recruited as pairs and their 

interviews were conducted separately in private rooms at the ADRC. As per ADRC 

protocol, participants with normal cognition did not have family member co-participants.

All participants provided written informed consent to the study. Proxy consent was not 

employed. Rather, those who did not express adequate comprehension of the purpose, risks, 

and benefits of the study were excluded from participation as a basic understanding of the 

concept of perceived research burden was necessary to complete the study procedures.

Each participant independently completed up to 3 consecutively administered PeRBA 

surveys, rating their perception of the burden associated with 3 hypothetical clinical research 

recruitment scenarios for studies at differing levels of risk. The presentation of each vignette 

and its respective PeRBA administration took less than 10 minutes. Cognitively normal 

participants were included in the group completing the patient version of PeRBA to ensure a 

sample that reflects the full range of individuals who are likely to consider participation in 

research on dementia as the field moves toward interventions targeting older adults before 

the onset of cognitive impairment. The hypothetical recruitment scenarios were adapted 

from a series was developed specifically for use in the context of dementia research and has 

been in use for over a decade (Sachs et al., 1994). Our minor modifications to the scenarios 

reflect current research trends (See appendix). In order to ensure that participants understood 

the content of each vignette well enough to assess the burden associated with the 

hypothetical study, we administered the 10-item University of San Diego Brief Assessment 

of Capacity to Consent to Research (UBACC; Jeste et al., 2007) to both research volunteer 

and family member participants after each vignette was presented, and only proceeded with 

the PeRBA when participants scored above the recommended cut off on this screen for 

decisional capacity.
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Measures of Convergent and Discriminant Validity

Convergent validity—Convergent validity was assessed by comparing PeRBA scores 

across research scenarios in which perceived burden is expected to differ, and by examining 

the correlation between PeRBA scores and ratings of participants’ self-reported likelihood of 

enrolling themselves or their family members in a research study like the one depicted in 

each vignette. Ratings were ascertained using a 3 point Likert scale ranging from “not very 

likely” to “highly likely” to enroll in a research study like the one described in the vignette. 

This measure was administered immediately following the presentation of each vignette.

Discriminant validity—We used perceived satisfaction with social support as an indicator 

of PeRBA’s discriminant validity. Satisfaction with social support was selected because it 

represents a construct that is not expected to be highly correlated with perceived research 

burden. Note that social support is not a variable in our conceptual framework. The choice 

of this variable is also supported by a large review of empirical studies on clinical research 

participation which failed to relate social support to receptiveness to research (Cox & 

McGarry, 2003). Perceived satisfaction with social support was evaluated using the 

satisfaction with social support item from the Interpersonal Support Evaluation List (ISEL; 

Cohen & Hoberman, 1983).

Additional measures—Sociodemographic and clinical characteristics of each participant 

were abstracted from the ADRC record with participants’ explicit consent.

Data Analysis

Descriptive statistics were used to characterize the sample population of research volunteers 

control participants and patient and caregiver participants (Table 1). Mean, standard 

deviation, and range of scores for each administration of PeRBA were generated. 

Characteristics of the research volunteers with and without cognitive impairment were 

compared before combining for further analysis. Family member responses were analyzed 

separately.

Internal consistency reliability was examined for both the patient and family member 

versions of PeRBA using Cronbach’s alpha for three increasingly burdensome research 

scenarios. This generated a total of six values for Cronbach’s alpha (See Table 3). We set an 

a priori standard for acceptable reliability of PeRBA at alpha values of .70 or higher 

(Nunnally & Bernstein, 1994).

Convergent and discriminant validity of the PeRBA instrument were assessed by examining 

scores on the patient and caregiver versions of PeRBA using the variables described above. 

We performed paired t-tests to compare participants’ PeRBA ratings across the 3 research 

scenarios. Normality checks were conducted to determine which correlational tests were 

best suited to the data. We used Spearnan’s Rho to test the hypothesis that individuals 

scoring higher on PeRBA (high perceived research burden) would be less likely to agree to 

participate in a study such as that described in the hypothetical research scenario. To 

establish discriminant validity, we hypothesized that scores on PeRBA would be weakly or 

modestly correlated with responses indicating levels of social support (Pearson’s r <.3; 
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Cohen, 1988). A power analysis was performed, indicating that computing these correlation 

coefficients using a two tailed test and an alpha of .05 would require a sample size of 82 to 

achieve 80% power and to detect an effect size as low as .3.

Results

Eighty-two research volunteer and 52 family member participants were recruited through the 

local ADRC and, as shown in Table 1, the characteristics of the sample reflect the generally 

higher levels of education that are common in this population. It should be noted that the 

family member sample size is smaller than the research volunteer sample as those volunteers 

who were cognitive normal did not have family members accompanying them to annual 

ADRC visits. An updated power analysis showed that the family member sample size of 52 

provides 80% power to detect an effect as low as .37 using two-tailed correlation tests.

Few significant differences were noted between individuals with cognitive impairment and 

cognitively normal research volunteers. Age and education did not differ between groups, 

however, there was a higher proportion of men in the patient group and a higher proportion 

of African Americans in the normal cognition group. Family members, as compared to 

research volunteers, were on average five years younger (Table 1).

Table 2 shows the mean values of total PeRBA scores for both versions of the tool, by 

scenario. As category of risk in the scenarios increased, mean total ratings of perceived 

research burden also significantly increased, as expected (Table 2). Internal consistency was 

high for both versions of PeRBA (patient and caregiver), with Cronbach’s alpha rated 

between .87 and .96 across all three research scenarios (Table 3). Table 4 displays the mean 

values for each item and inter-item correlations for both patient and family member versions 

of PeRBA, across all three research scenarios.

Convergent validity analyses of both the patient and family member versions of the tool 

showed that PeRBA ratings were highly negatively associated with ratings of likelihood of 

participating in a “study like this”. This suggests that the more burdensome a research study 

is perceived to be, as measured by PeRBA, the less likely an individual is to enroll either 

himself or a family member as a participant. This finding was consistent across three 

increasingly burdensome research scenarios (Table 3). Discriminant validity analyses 

strongly suggested that research burden was perceived independently of satisfaction with 

social support, indicating that PeRBA measures a distinctly appraised concept (Table 3). 

Perceived research burden and social support were modestly correlated (r = –.289, p< .05) in 

only the low risk research scenario.

Discussion

We established reliability and face, convergent and discriminant validity of PeRBA, the first 

instrument to measure perceived research burden among key stakeholders in research, 

potential research participants and their family members. Perceived research burden was 

inversely associated with likelihood of enrolling in a similar research study and emerged as 

an independent construct, generally unassociated with perceived satisfaction with social 

support. As expected, perceived research burden among research volunteers and their family 
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members increased as risk categorization of the hypothetical studies progressed from 

minimal to greater than minimal.

Limitations

The hypothetical nature of the research scenarios utilized in the development of PeRBA may 

have biased participants toward lower reports of burden and is a limitation of the current 

report. Small sample sizes limited the breadth of the psychometric analyses, and larger, 

more confirmatory analyses are needed to further examine PeRBA item responses. Limited 

involvement of underrepresented populations is an additional concern. There is a need for 

specific consideration of research burden in other clinical and ethnic populations from which 

research participants are recruited.

Best Practices

This tool offers a sound means of assessing perceived research burden in the context of 

Alzheimer’s disease and holds considerable promise for research focused on other 

conditions. Across disease contexts, research recruitment and retention are of critical 

importance in ensuring the applicability and reliability of clinical research findings for 

translation into clinical practice. Perceived participant burden is a likely, but up until now 

immeasurable, factor that may contribute to enrollment, retention, and attrition in research 

studies. The ability to assess this factor would be useful in several ways. For example, 

during pilot work, investigators could prospectively gauge perceived research burden in 

order to refine protocols and/or adjust recruitment goals. An instrument such as PeRBA 

could also be used to track or monitor the impact of perceived burden on recruitment and 

retention during the conduct of clinical research studies. The availability of both patient and 

family member versions of the scale will facilitate assessments of the relative impact of 

patient vs. family member perceptions of burden and to identify factors that may attenuate 

such perceptions.

The current investigation was grounded in the assumption that objective features of a 

research study, like the frequency and intensity of visits, and the categorization of its risk 

level, are highly correlated with perceived burden among potential participants. In addition 

to the objective features of a given study, a number of background attributes and perceptual 

factors are likely to contribute to an individual’s appraisal of the burden associated with 

research participation. For example, expectations of a benefit to self or others may temper 

perceptions of the burden associated with research participation (Argarwal et al., 2007; 

Brody, Annett, Schere, Perryman, & Cofrin, 2005; Brown & Topcu, 2003; Jenkins & 

Fallowfield, 2000; Marcantonio et al., 2008). The literature also indicates that intra and 

interpersonal characteristics such as degree of hope and level of trust in researchers and/or 

doctors are important to consider (Jenkins & Fallowfield, 2000; Mainous, Smith, Geesey, & 

Tilley, 2006), especially in the context of research involving seriously ill, disenfranchised or 

vulnerable populations (Demi & Warren, 1995; Tait, Voepel-Lewis, & Malviya (2003). 

Finally, sociodemographic factors such as ethnicity (Areán, Alvidrez, Nery, Estes, & 

Linkins, 2003; Corbie-Smith, Thomas, Williams, & Moody-Ayers, 1999; Fouad et al, 2000; 

Freimuth et al., 2001) and age (Neumark et al., 2001; Trauth, Musa, Siminoff, Jewell, & 

Ricci, 2000; Williams, Shuster, Clay, & Burgio, 2006) have been linked to willingness to 
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participate in research, and may therefore be associated with perceived research burden. 

Best practices for addressing research participant burden should take into account the likely 

complex inter-relationships of these variables. Stated another way, characteristics of an 

investigator’s sample may be equally as influential as features of the research study in 

predicting how burdensome the study will appear to potential participants.

Research Agenda

It should be noted that as the study reported here progressed, four new items were added to 

each version of PeRBA to provide additional information about the perceived physical 

burdens of research participation. Because only a subgroup of our participants received the 

longer version of PeRBA, the analyses reported above used the 17-item patient version and 

21-item family member version. Psychometric evaluation of the full version of PeRBA is 

needed, as is testing of the post-enrollment version of the tool. Future research using PeRBA 

may also incorporate factor analytic approaches to ascertain the underlying properties of the 

measure or item response theory to examine item-level characteristics. Although the PeRBA 

was designed to address perceived burden along key dimensions (physical, psychological, 

and logistical), it is yet to be established whether this perceived research burden is indeed 

multidimensional, or if there is a more unitary concept of burden that encompasses all three 

dimensions.

Educational Implications

Recruitment and retention issues plague clinical research (Reynolds, 2011). The current 

study highlights the need to advise research trainees and investigators at all levels that 

although reasons for refusing participation in research vary, anticipated or perceived 

research burden may also be an important contributor to low rates of participant accrual. 

Addressing this issue requires not only additional data on factors affecting recruitment, 

including perceived burden, but also educating investigators and research staff on the 

importance of considering participant perspectives as they design and implement research 

studies. Investigators could use PeRBA results to enhance their understanding of and 

empathy toward their primary research populations, which may in turn lead to greater 

satisfaction on the part of the research participants and ultimately greater success in 

completing clinical trials.

With this in mind, the University of Pittsburgh Clinical Translational Science Institute 

recently featured PeRBA in a Responsible Conduct of Research Training session. The 

program was well received with most attendees (n = 18) rating themselves as more confident 

in knowledge of participant burden, having gained practical tools or skills, and more 

confident to advance their research progress (mean scores of 4.69, 4.33, and 4.47, 

respectively on a scale of 0–6) following the presentation on PeRBA. In addition, one 

attendee followed up with the PeRBA presenter to request copies of the instrument for use in 

another research lab on campus.
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Conclusion

PeRBA is a new tool for assessing perceptions of research burden among potential research 

participants and their family members. Initial psychometric evaluation of PeRBA reveals 

good internal consistency, evidence of face validity, and acceptable convergent and 

discriminant validity. A realistic assessment of perceived burden, obtained in advance of 

conducting research studies, could improve recruitment and retention in study populations. 

Using PeRBA will likely yield better estimates of the feasibility of recruiting participants 

from populations of interest to clinical investigators. By using PeRBA among potential 

research participants, investigators will be able to refine their understanding of research 

study burden independent of generalized concepts of social support and other predictors of 

likelihood to participate.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Conceptual Model of Role of Perceived Participant Burden in Recruitment and 
Retention
Note: RCT = randomized controlled trial; pt = patient; “Family” refers to relatives or close 

friends who may share in decision-making.
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Table 1

Sample Characteristics (n = 134)

Research Volunteers Family Member
(n = 52)

Normal cognition
(n = 30)

Patient
(n = 52)

Mean age in years (SD) 75.7 (10.3) 74.3 (9.8) 69.9 (11.5)

Sex, n (%)*

  Male 9 (30.0) 28 (53.8) 18 (22.0)

  Female 21 (70.0) 24 (46.2) 34 (78.0)

Race, n (%)*

  White 21 (70.0) 48 (92.3) 48 (92.3)

  Black 9 (30.0) 4 (7.7) 4 (7.7)

Mean years of education (SD) 15.9 (3.1) 15.4 (3.1) 14.9 (2.6)

Relation to patient, n (%)

  Spouse or partner -- -- 43 (82.7)

  Child -- -- 6 (11.5)

  Other -- -- 3 (5.8)

Note:

*
P value < .05
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Table 2

PeRBA scores in three scenarios (n=134)

PeRBA-P
(n = 82)

PeRBA-F
(n = 52)

Scenario A: Venipuncture to develop a diagnostic test, M (s.d.) 30.7 (9.5) 43.9 (12.7)

Scenario B: Early phase investigational drug trial, M (s.d.) 38.7 (8.4) 53.9 (13.2)

Scenario C: Investigation of neurosurgical procedure, M (s.d.) 41.8 (9.8) 58.2 (13.2)

P value for paired t test within each group

A-B: comparison between scores for scenario A & B P (A-B) < 0.001 P (A-B) < 0.001

A-C: comparison between scores for scenario A & C P (A-C) < 0.001 P (A-C) < 0.001

B-C: comparison between scores for scenario B & C P (B-C) = 0.001 P (B-C) < 0.001

Note: P indicates patient version of PeRBA scale, F indicates family member version of PeRBA scale.
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