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Abstract

A number of measures have been developed to assess medical decision-making (MDC) in adults. 

However, their clinical utility is limited by a lack of available normative data. In the current study, 

we introduce age-independent and age-adjusted normative data for a measure of MDC: the 

Capacity to Consent to Treatment Instrument (CCTI). The sample consisted of 308 cognitively 

normal, community-dwelling adults ranging in age from 19-86. For age-adjusted norms, 

individual raw scores were first converted to age-corrected scaled scores based on position within 

a cumulative frequency distribution and then grouped according to empirically supported age 

ranges. For age-independent norms, the same method was utilized but without age-corrections 

being applied or participants being grouped into age ranges. This study has the potential to 

enhance MDC evaluations by allowing clinicians to compare a patient's performance on the CCTI 

to that of adults regardless of age as well as to same age peers.
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Introduction

Medical decision-making capacity (MDC) is a higher-order functional skill that describes a 

person's ability to make informed, knowledgeable, and sound decisions about medical 

treatment. As such, MDC is a fundamental aspect of personal autonomy and self-

determination and has important ethical and legal implications (Grisso, 2003; Tepper & 

Elwork, 1984). Despite the many implications associated with MDC, judgments made by 

treating physicians have traditionally been the most common method of determining the 

ability of a patient to make informed medical decisions (Moye et al., 2006). However, 

judgments made by physicians about the MDC of patients with cognitive impairment are 
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often unreliable (Marson et al., 1997) but can, nevertheless, be significantly improved 

through the use of systematic methods (Marson et al., 2000).

Although standardized measures of MDC can help clinicians in making determinations 

about the ability of a patient to make sound medical decisions, MDC is not an inherent skill 

of a patient but an external attribution by the assessing professional. For instance, 

determinations about the ability of a patient to made sound medical decisions has been 

shown to be dependent on the values of the assessing professional and his/her 

conceptualization of MDC (Hermann, Trachsel, & Biller-Andorno, 2015). In addition, as 

noted by Trachsel, Hermann, and Biller-Andorno (2014), factors such as cognitive 

fluctuation pose a challenge for MDC assessments, so MDC should always be viewed as 

being both decision- and time-specific. Thus, standardized tools designed to assess MDC are 

useful but cannot be used in isolation from other tools (e.g., cognitive assessment, 

knowledge of patient's medical condition) available to a clinician.

A commonly used model of MDC (Grisso & Applebaum, 1998), outlines four distinct 

consent abilities: understanding the disease and treatment options, reasoning about choices, 

appreciating the risks/benefits of a choice and then applying the information to one's own 

situation, and expressing a choice (T Grisso & Appelbaum, 1998). A fifth consent ability 

(i.e., making a “reasonable” treatment choice) is generally not used clinically due to 

potential arbitrariness in determining what is “reasonable” (Tepper & Elwork, 1984). Using 

this conceptual framework, standardized assessment instruments have been developed in an 

attempt to improve clinical accuracy and consistency in capacity evaluatios (Dunn, 

Nowrangi, Palmer, Jeste, & Saks, 2006). These instruments include the MacArthur 

Competency Assessment Tool for Treatment Decisions (Grisso, Appelbaum, & Hill-

Fotouhi, 1997), the Hopemont Capacity Assessment Instrument (Edelstein, 1999), and the 

Capacity to Consent to Treatment Instrument (CCTI; Marson, Ingram, Cody, & Harrell, 

1995). These measures provide objective information concerning an individual's MDC that 

can inform and guide clinical decision-making. Such instruments, however, cannot fully 

account for all of the factors that inform a capacity judgment. As such, MDC measures are 

intended to support but not replace clinical judgment of capacity.

The CCTI approximates a real life medical treatment decision by requiring the person to 

elect and explain a treatment decision in a verbal dialogue format. Strengths of the CCTI 

include its relative brevity (i.e., can be administered in 20 minutes), ease of administration, 

ability to assess multiple aspects of medical decision-making capacity that are based on legal 

analysis of competence, and potential for widespread use. The CCTI has been utilized to 

evaluate MDC in numerous studies, and the performance of cognitively normal adults has 

been shown to be significantly better on the CCTI than that of samples of different disease 

groups: mild cognitive impairment (Okonkwo et al., 2007), Alzheimer's disease (Marson et 

al., 1995), traumatic brain injury (Marson et al., 2005), Parkinson's disease (Dymek, 

Atchison, Harrell, & Marson, 2001; Martin et al., 2008), epilepsy (Bambara et al., 2007), 

and brain cancer (Triebel, Martin, Nabors, & Marson, 2009). More specifically, studies have 

shown that some standards of consent capacity (i.e., expressing choice and making the 

reasonable choice) are relatively preserved in persons with mild/moderate Alzheimer's 

disease, whereas other standards (i.e., appreciation, reasoning, and understanding) show 
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significant impairment (Marson et al., 1995; Okonkwo et al., 2007). A similar but less 

severe pattern of impairment is seen in MCI (Okonkwo et al., 2007). MDC also shows 

significant longitudinal decline over time in mild AD dementia (Huthwaite et al., 2006) and 

in MCI (O. Okonkwo et al., 2008).

Although measures have been developed that can be used to evaluate a patient's MDC, to 

our knowledge normative data is not available for these measures, thereby, limiting their 

clinical utility. As such, the purpose of the current study was to establish normative data for 

the CCTI. It should be noted that it has yet to be empirically shown that normative data will 

improve MDC assessments; thus, we state this as a hypothesis and not a fact. Regardless, 

this study has the potential to enhance MDC evaluations by allowing clinicians to compare a 

patient's performance on the CCTI to that of a large sample of adults regardless of age. In 

addition, this study has potential to provide clinicians additional data related to a patient's 

MDC in relation to same age peers.

Methods

Participants

Participant data was drawn from multiple consent capacity studies conducted at the 

University of Alabama at Birmingham (UAB) from July 2001 to the current date. These 

studies have been described previously (Gerstenecker et al., 2014; Okonkwo et al., 2007; 

Martin et al., 2008; Triebel et al., 2009; Triebel et al., 2012). Of note, although the studies 

listed above describe the research projects from which the current sample was drawn, 

recruitment for a number of these studies remains ongoing. Specifically, the previously 

described studies listed above contained a total of 248 healthy adults. Thus, an additional 60 

healthy adults were recruited for the aforementioned active studies and included in the 

current sample.

In total, 308 community-dwelling, cognitively normal, independently functioning adults 

between the ages of 19 and 86 were included in this study. All study participants were 

evaluated by the various studies’ diagnostic consensus conference teams, which consisted of 

neurologists, neuropsychologists, and nursing staffs. To be considered for inclusion as a 

“healthy adult”, participants were required to meet the following criteria: 1) absence of 

impairment on measures of neurocognitive function, 2) absence of diseases or conditions 

that could potentially affect cognition, including psychiatric disorder (except mild 

depression), substance abuse, cerebrovascular disease, or other neurologic diseases (based 

on record review and self-report); 3) absence of findings on physical examination suggestive 

of problems with cognition; and 4) absence of the use of medications known to affect 

cognition. Thus, participants are believed to represent a sample comparative to adults living 

independently in the community.

Measure

The CCTI is a conceptually-based, reliable, and valid instrument designed to assess MDC in 

adults. The CCTI presents two specialized clinical vignettes (i.e., Vignette A and Vignette 

B) that evaluate a person's MDC under five core consent capacities or standards (S): S1 
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Expressing Choice, S2 Making Choice, S3 Appreciation, S4 Reasoning, and S5 

Understanding (see Marson, Ingram, Cody, & Harrell, 1995). To assess these consent 

capacities, associated risks and benefits and treatment alternatives are presented in narrative 

form for both vignettes. In one vignette (i.e., Vignette A), a hypothetical medical problem 

and symptoms (i.e., brain tumor) are presented and decisions regarding medical treatment 

are queried. In the other vignette (i.e., Vignette B) a second hypothetical medical problem 

and symptoms (i.e., cardiovascular disease) and two treatment alternatives with associated 

risks and benefits are presented. For both vignettes, participants answer standardized 

questions designed to test the five core consent standards. CCTI Making Choice is only 

available for Vignette A. Vignette A and Vignette B Totals are derived from the sum of 

appropriate subscales. CCTI Total is derived from the sum of Vignette A and Vignette B 

Totals. Higher scores indicate better performance.

Of note, only CCTI Vignette B was administered to patients included in brain cancer studies 

conducted at UAB. Thus, for comparison purposes, the group composed of healthy adults 

was also only administered CCTI Vignette B.

Procedures

CCTI vignettes were presented in both oral and written formats to all participants. After 

presentation of the vignette, the written information was removed, and participants 

responded to questions about the core CCTI standards. CCTI administration and scoring 

were performed by trained research assistants according to detailed and well-operationalized 

criteria (Marson et al., 1995). Each participant's responses to CCTI questions were audio-

taped and subsequently transcribed to ensure a high level of accuracy.

Statistical Analysis

Overlapping age-range intervals were used in the tradition of Pauker (1988) to maximize the 

reliability of this normative study. Because our sample included more adults over the age of 

50 than below the age of 50, age ranges at 5-year midpoint intervals were 20-years for ages 

19-50. However, age ranges at 5-year midpoint intervals were 10-years for ages 50-86—

consistent with previous normative studies in older adults (Duff et al., 2003; Ivnik et al., 

1992a, 1992b, 1992c). This method caused a 10-year midpoint interval to be present 

between the 35-55 age range and the 50-60 age range. These intervals were supported 

empirically (see Results section). In contrast, when education was grouped according to 

methodology described by Malec and colleagues (1992) (i.e., ≤11 years, 12 years, 13-15 

years, and ≥16 years), empirical evidence did not yield support for adjustments to be based 

on education (see Results Section).

Consistent with methodology described previously (Duff et al., 2003; Ivnik et al., 1992a, 

1992b, 1992c), raw scores on CCTI variables of interest were placed into a cumulative 

frequency distribution and then assigned percentile ranks based on their place within that 

distribution. Next, percentile ranks were converted to scaled scores based on percentile 

ranges outlined by Ivnik et al. (1992b). These conversions can be found in Tables 3-12. 

Given the truncated range of scores for CCTI Expressing Choice (i.e., 0-4), CCTI Making 
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Choice (i.e., 0-1), and CCTI Appreciation (i.e., 0-8), normative corrections were not 

established for these standards.

Results

Demographics for the entire CCTI sample as well as each midpoint age range can be found 

in Table 1.

Results of a MANOVA demonstrated significant differences across the age ranges for 7 of 

the 9 CCTI variables of interest (MANOVA Wilk's Lambda: F[54,2478]=4.2, p<.001). Of 

the CCTI variables of interest, only Vignette A Reasoning and Understanding were not 

significantly different across the age ranges at the .05 level. In addition, when expressed as a 

continuous variable, age was significantly correlated with performance on the same 7 of 9 

CCTI variables of interest, even after partialling out the effects of education.

Statistically significant differences for education were not observed for any of the 9 CCTI 

variables of interest (MANOVA Wilk's Lambda: F[18,640]=0.8, p=.677). In addition, when 

expressed as a continuous variable, education was only significantly associated with 2 of the 

9 CCTI variables of interest (i.e., Vignette B Understanding and Understanding Total) at 

the .05 level.

When entered into a regression model, education accounted for less than 10% of shared 

variance of scores on all CCTI variables of interest and less than 5% of shared variance of 

scores on 7 of 9 CCTI variables of interest. According to Malec, Ivnik, & Smith (1993), 

making normative adjustments for demographic variables that account for less than 10% of 

shared variance is not clinically useful. Thus, given these three findings (i.e., MANOVA, 

correlation, shared variance), normative corrections were not made for education.

CCTI scores for all variables of interest can be found in Table 2. Scores were provided for 

the entire sample as well as each midpoint age range.

Tables 3-12 contain raw score conversions to age-corrected scaled scores for all midpoint 

age ranges. Age-corrected scaled scores have a mean of 10 and SD of 3. Clinicians should 

consider the age of the person being assessed in relation to the closest midpoint when 

choosing which age group to reference for normative comparisons. When doing so, 

clinicians should consider the mean age within that group, as this may not fully correspond 

to the midpoint age range. For example, the actual group mean for midpoint age range 35 is 

33.7.

Table 13 contains normative data using the entire sample.

Discussion

MDC is a higher-order functional skill that describes a person's ability to make informed, 

knowledgeable, and sound decisions about medical treatment. Measures have been 

developed to evaluate a patient's MDC; however, to our knowledge, the current study is the 

first to establish normative data for such a measure. For the present study, both age-
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corrected and age-independent standard, vignette, and Total scaled scores for a sample of 

community dwelling, cognitively normal, independently functioning adults were introduced. 

Utilizing previously established methodology (Duff et al., 2003), we demonstrated the need 

for normative age-corrections on the CCTI through statistical analyses. Using the same 

methodology, a need for normative education-corrections on the CCTI was not found. In the 

tradition of methodology outlined by Pauker (1988), 10 overlapping midpoint age groups 

were established before percentile and scaled score transformations were conducted on the 

basis of participant location in a frequency distribution. For age-independent norms, the 

same method was utilized but without age-corrections being applied or participants being 

grouped into age ranges. Taken together, these data and associated tables have the potential 

to enhance MDC evaluations by allowing clinicians to compare a patient's performance on 

the CCTI to that of same-age peers as well as to adults regardless of age. These normative 

data also allow clinicians to: 1) interpret individual consent standards and 2) make 

comparisons between these standards.

Means and SD for the total sample and for CCTI variables of interest were provided in Table 

2. Although some clinicians prefer to utilize a z score equation (i.e., [individual score – 

group mean]/SD = z) when determining the place of a particular individual on a normal 

curve, the use of scaled scores sometimes yield differing estimates. Whereas a z score 

equation yields a total z score in relation to a theoretical distribution, scaled scores represent 

an actual frequency distribution of raw scores obtained from the reference sample. Take, for 

instance, a 55-year-old female scoring a 22 on CCTI S5B. The utilization of a z score 

equation (i.e., [22 – 34.4] / 5.4) would yield a z score of −2.3 and place her performance at 

the 1st percentile. However, the utilization of a scaled score conversion would yield an age-

corrected scaled score of 5 and place her performance at the 3rd-5th percentile.

The normative corrections introduced in this paper are presented in two distinct ways to 

allow clinicians two distinct points of reference: patient performance in relation to peers of a 

similar age and patient performance in relation to adults regardless of age. Although we 

acknowledge that some clinicians may view medical decision-making capacity as a 

threshold ability and choose to focus solely on the age-independent norms introduced in this 

paper, we believe the use of age-corrected norms for the CCTI has the potential to provide a 

clinician with valuable information. First, by referencing normative data corrected for age, a 

clinician gains an estimate of a patient's performance relative to others of the same age. 

What level of performance is typical for a patient of a particular age? How is an older adult 

patient performing in relation to other older adults of the same age? The answers to these 

questions can help a clinician gain perspective about a patient and can be answered by 

referencing the age-corrected normative data introduced in this paper. Second, although the 

CCTI is a measure of medical decision-making capacity, it utilizes hypothetical vignettes 

and not actual medical situations. Thus, similar to neuropsychological and performance-

based functional measures, performance on the CCTI is influenced to a degree by the 

cognitive capabilities of the patient. Finally, the CCTI is designed to be used in conjunction 

with other information when making determinations about a patient's medical decision-

making capacity. In other words, decisions about a patient's ability to make medical 

decisions should not be based solely on CCTI performance. Information obtained from other 
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sources (e.g., patient and family interview, neurocognitive testing, education, medical 

condition) should be taken into account when evaluating the medical decision-making 

capacity of a patient. Regardless, the normative data introduced in this paper provide 

clinicians two important points of reference to consider when evaluating a patient's medical 

decision-making capacity.

For clinicians who may not be familiar with making normative corrections, instructions are 

provided. To use these normative data, clinicians should convert raw performance or timing 

scores to age-corrected scaled scores. To do so, a clinician should initially identify which 

midpoint age range is closest to the age of the person being assessed and locate the 

corresponding table. Next, the clinician should match the score or time on the CCTI variable 

of interest with its corresponding scaled score in the far left column of the table (i.e., Scaled 

Score) and record the number. This will be the age-corrected scaled score. Take a 72-year-

old woman who scored a 71 on CCTI Total as an example. To convert this raw score into an 

age-corrected scaled score, the clinician should first locate the woman's score (i.e., 71) under 

the appropriate column (i.e., CCTI Total) in Table 10 (i.e., midpoint age 70). By looking in 

the far left column labeled “Scaled Score,” the clinician can convert the raw score of 71 to a 

scaled score of 6. This scaled score corresponds to a percentile range of 11-18.

Although the current study has the potential to aid in medical decision making capacity 

evaluations, some caution is warranted. As with any normative study, the utility of the 

current norms is influenced by the similarity of the individual to the normative sample. For 

the current sample, participants were mostly white and most attended at least some college. 

Thus, the current norms may not be appropriate for all ethnic groups and education levels. In 

addition, the number of participants comprising some age-bands was limited. However, the 

number of participants comprising the age-bands utilized in the current study is consistent 

with numerous previous normative studies (Ivnik et al., 1992a; Ivnik et al., 1992b; Smith et 

al., 1997; Tombaugh, 2004). Finally, statistical valid sampling is more important for 

establishing normative values than it is for other purposes because the normative data 

become a standard against which future comparisons are made. Thus, these data should be 

considered preliminary and be investigated in future studies. Regardless, these data offer 

practitioners the first opportunity to compare the CCTI performance of their own patient to a 

normal comparison group of same-age peers as well as adults regardless of age. Such 

information could be quite helpful in using the CCTI in clinical evaluations of treatment 

consent capacity.
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