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Abstract 

Objective: The Rey Complex Figure Test (RCFT) is widely used in clinical neuropsychology 

to assess visuoconstructional ability and visual memory. However, the specific cognitive 

components that contribute to RCFT performance remain incompletely understood. This 

study investigated the relationships between RCFT performance and three cognitive 

components: strategy selection, incidental memory, and psychomotor speed. 

Method: Forty participants (20 patients with various neurological diagnoses and 20 healthy 

university students) were assessed with the RCFT, the Wisconsin Card Sorting Test (WCST), 

and subtests from the WAIS-R-NI (Coding, Coding Recall, and Symbol Copy). RCFT 

organizational quality was rated using both the Osterrieth and Hamby scoring systems. Data 

were collected in the early 2000s at a neurological rehabilitation clinic and a university in 

Stockholm, Sweden. 

Results: Adequate organizational strategy was significantly correlated with both copy 

accuracy and memory recall of the RCFT (r = .68 and r = .61, p < .001). Strategy quality in 

the RCFT was associated with WCST performance (r = .37, p < .05; r = .69, p < .001 after 

exclusion of four outliers). Incidental memory as measured by Coding Recall showed a 

strong association with RCFT recall (r = .72, p < .001). Psychomotor speed (Coding and 

Symbol Copy combined) was significantly related to RCFT copy quality (r = .69, p < .001). 

Factor analysis yielded three components consistent with the hypothesized constructs, 

accounting for 84.9% of the variance. 

Conclusions: Strategy selection, incidental memory, and psychomotor speed each contribute 

meaningfully to RCFT performance. These findings underscore the multifactorial nature of 

the RCFT and support its utility as a clinically informative instrument that captures executive, 

mnestic, and motor components of visual cognition. 

Keywords: Rey Complex Figure Test; organizational strategy; incidental memory; 

psychomotor speed; construct validity 

1. Introduction 

The Rey Complex Figure Test (RCFT), originally developed by Rey (1941) and standardized 

by Osterrieth (1944), is one of the most widely used instruments in clinical neuropsychology. 

The test requires the examinee to copy a complex two-dimensional geometric figure and 

subsequently reproduce it from memory after short and long delays. Beyond its original 
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purpose of assessing perceptual organization and visual memory in brain-injured patients, the 

RCFT has been shown to engage a range of cognitive processes, including executive 

functioning, planning, and organizational strategy (Lezak et al., 2012; Shin et al., 2006). 

The complexity of the RCFT is both a clinical strength and a psychometric challenge. 

Because successful performance depends on multiple interacting cognitive components, 

interpreting the test requires an understanding of how these components contribute to the 

final score. Three components are of particular interest in the present study: strategy 

selection, incidental memory, and psychomotor speed. 

1.1. Strategy Selection and Executive Function 

How an individual approaches the RCFT—whether beginning with the global configuration 

or with isolated details—reflects planning and organizational ability, which are core aspects 

of executive function (Somerville et al., 2000). Several scoring systems have been developed 

to capture this organizational approach, including those by Osterrieth (1944), Hamby et al. 

(1993), and the Boston Qualitative Scoring System (Stern et al., 1999). Research has 

consistently shown that a configural, top-down strategy predicts better copy accuracy and, 

importantly, better subsequent recall (Deckersbach et al., 2000; Savage et al., 1999). Wilson 

and Batchelor (2015) demonstrated that even healthy adults show considerable variability in 

organizational strategy, with individual differences in global versus local processing partially 

explaining this variation. More recently, Seo et al. (2024) analyzed RCFT performance in a 

large cohort of over 4,500 older adults and found that gestalt-level processing on memory 

trials was primarily associated with executive functioning, whereas detail-level processing on 

copy trials was related to psychomotor speed and attention. These findings highlight the 

executive demands embedded in the RCFT. 

The Wisconsin Card Sorting Test (WCST) is another well-established measure of executive 

function, requiring cognitive flexibility and strategic rule-shifting (Nyhus & Barceló, 2009). 

If both the RCFT organizational approach and the WCST capture aspects of strategic and 

flexible problem-solving, one would expect a meaningful association between these 

measures. 

1.2. Incidental Memory 

A distinctive feature of the standard RCFT administration is that the recall conditions are 

incidental: examinees are not informed beforehand that they will be asked to reproduce the 

figure from memory. This makes the RCFT recall a measure of incidental rather than 

intentional learning. Research suggests that such incidental encoding may reflect ecologically 

important aspects of memory function, since much everyday learning occurs without 

deliberate intent (Nelson, 1976). Chouinard and Rouleau (1997) demonstrated that the RCFT 

can differentiate genuine memory impairment from feigned deficits, and Perna et al. (2001) 

found that the RCFT was more sensitive to early cognitive decline than the Mini-Mental State 

Examination. More recently, RCFT recall scores have been identified as potential early 

markers of Alzheimer’s disease progression and tau pathology (Kim et al., 2023). The Coding 

Recall (Coding A) subtest from the WAIS-R-NI also assesses incidental memory, as 

examinees must recall symbol–digit pairings that were not explicitly studied. This parallel 
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makes it a useful external criterion for examining the incidental memory component of the 

RCFT. 

1.3. Psychomotor Speed 

Although the RCFT is not primarily a timed test and examinees are encouraged to work at 

their own pace, the quality of the copy product may still be influenced by psychomotor 

efficiency. Impaired psychomotor speed is a common consequence of acquired brain injury 

(McCarthy & Warrington, 1990) and is frequently observed in neurodegenerative conditions. 

Crowe et al. (1999) found that psychomotor measures were uniquely predictive of Coding 

performance. Kim et al. (2020) used digital pen technology to analyze drawing kinematics 

during RCFT copying in patients with Alzheimer’s disease, finding significant group 

differences in stroke speed and drawing efficiency. A recent comprehensive review by Shin 

et al. (2021) highlighted that RCFT copy performance reflects multiple cognitive domains, 

including fine-motor coordination and processing speed, alongside visuospatial analysis and 

executive planning. Despite these observations, direct investigations of the relationship 

between psychomotor speed and RCFT performance remain sparse. 

1.4. Aims and Hypotheses 

The aim of the present study was to investigate how three cognitive components—strategy 

selection, incidental memory, and psychomotor speed—contribute to RCFT performance. 

The following hypotheses were tested: (1a) organizational strategy quality would be 

associated with RCFT recall performance; (1b) organizational strategy quality in the RCFT 

would be associated with WCST performance; (1c) organizational strategy quality would be 

associated with RCFT copy accuracy; (2) RCFT recall would be associated with incidental 

memory as measured by Coding Recall; and (3) RCFT copy accuracy would be associated 

with psychomotor speed as measured by Coding and Symbol Copy. 

2. Method 

2.1. Participants 

Data were collected in the early 2000s at a neurological rehabilitation clinic and at Stockholm 

University, Sweden. Forty participants were included: 20 patients undergoing neurological 

rehabilitation (8 men, 12 women; mean age = 49.0 years, range 27–76) and 20 university 

students serving as a healthy comparison group (10 men, 10 women; mean age = 32.5 years, 

range 20–55). Patients were recruited consecutively upon admission to the rehabilitation unit. 

Neurological diagnoses in the patient group included stroke (n = 6), subarachnoid 

hemorrhage (n = 2), epilepsy (n = 3), multiple sclerosis (n = 2), and other conditions (n = 7; 

see Table 1 for full details). The groups were not matched for age, which is a limitation 

discussed below. 

2.2. Instruments 

Rey Complex Figure Test (RCFT). Administration followed the standardized procedure of 

Meyers and Meyers (1995), comprising (a) a copy trial, (b) an immediate recall trial (after 3 
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minutes), and (c) a delayed recall trial (after 30 minutes). Scoring followed the 36-point 

system (18 elements scored 0–2). Organizational quality was rated using two complementary 

systems: Osterrieth’s (1944) 7-point classification of copying approach, ranging from 

configural (7) to unrecognizable (1), and Hamby et al.’s (1993) qualitative scoring of 

organizational errors, also on a 7-point scale. 

Wisconsin Card Sorting Test (WCST). The WCST was administered as a measure of 

cognitive flexibility and strategic problem-solving. Percent correct responses was used as the 

primary outcome variable. 

WAIS-R-NI subtests. Three subtests were included: Coding (a measure of psychomotor 

speed), Coding Recall (Coding A; a measure of incidental memory for symbol–digit 

associations), and Symbol Copy (a measure of graphomotor speed independent of associative 

learning). See Kaplan et al. (1991) and Lezak et al. (2012) for detailed descriptions. 

2.3. Statistical Analysis 

Analyses were performed using SPSS. Pearson product–moment correlations were computed 

to test the hypothesized associations. Group differences (sex, clinical vs. healthy) were 

examined with independent-samples t-tests. Based on the high intercorrelations among 

certain measures, composite variables were created: ORGSTRAT (mean of Osterrieth and 

Hamby ratings), IMMEREC (sum of immediate and delayed recall), and TK (sum of Coding 

and Symbol Copy). A principal component analysis with varimax rotation was conducted on 

the independent variables to examine the underlying factor structure. 

3. Results 

No statistically significant sex differences were found on any of the analyzed variables. As 

expected, the patient group performed significantly worse than the student group on all 

measures except ORGSTRAT (see supplementary tables). 

3.1. Hypothesis 1a: Strategy and Memory 

Organizational strategy quality (ORGSTRAT) was significantly correlated with RCFT recall 

(IMMEREC): r = .61, p < .001. Better organizational strategy was associated with superior 

incidental recall of the complex figure. 

3.2. Hypothesis 1b: RCFT Strategy and WCST 

The correlation between ORGSTRAT and WCST percent correct was r = .37, p = .020. 

Inspection of the scatterplot revealed four outliers, all from the patient group (three with 

stroke diagnoses), who obtained high WCST scores despite poor RCFT organization. When 

these cases were excluded (n = 36), the correlation increased substantially: r = .69, p < .001. 

This pattern suggests that the initial correlation was attenuated by a small number of 

dissociated profiles, likely reflecting focal lesion effects. 
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3.3. Hypothesis 1c: Strategy and Copy Quality 

RCFT copy accuracy was strongly correlated with organizational strategy: r = .68, p < .001. 

Participants who adopted a more configural approach produced more accurate copies. 

3.4. Hypothesis 2: Incidental Memory 

Coding Recall (Coding A) was strongly correlated with RCFT recall (IMMEREC): r = .72, p 

< .001. The shared incidental encoding demand across these two tasks appears to account for 

substantial common variance. 

3.5. Hypothesis 3: Psychomotor Speed 

The combined psychomotor speed measure (TK: Coding + Symbol Copy) was significantly 

associated with RCFT copy accuracy: r = .69, p < .001. Faster and more efficient 

psychomotor performance was linked to higher-quality figure copies. 

3.6. Factor Analysis 

Principal component analysis with varimax rotation of the six independent variables yielded 

three components accounting for 84.9% of total variance (see Table 2). Component 1 (38.2% 

of variance) loaded primarily on Symbol Copy (.90), Coding (.89), and Coding Recall (.72), 

reflecting a psychomotor speed and incidental learning factor. Component 2 (29.5%) loaded 

on Osterrieth Strategy (.92) and Hamby Organization (.90), representing an organizational 

strategy factor. Component 3 (17.2%) was primarily defined by WCST (.90), with a 

secondary loading on Symbol Copy (.36), suggesting a cognitive flexibility factor. This three-

factor structure maps closely onto the three hypothesized cognitive components. 

 

Table 2. Rotated Component Matrix (Varimax Rotation) 

Variable Component 1 Component 2 Component 3 

Symbol Copy .90   

Coding .89   

Coding Recall .72   

Strategy (Osterrieth)  .92  

Organization (Hamby)  .90  

WCST % correct .36  .90 

Note. Loadings < .30 suppressed. Total variance explained = 84.9%. 

 

4. Discussion 

The present study examined the contributions of three cognitive components—strategy 

selection, incidental memory, and psychomotor speed—to performance on the RCFT. All 

hypotheses were supported, and a three-factor structure corresponding to the hypothesized 
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constructs emerged from the factor analysis. These findings underscore the multifactorial 

nature of the RCFT and have implications for clinical interpretation. 

4.1. Organizational Strategy 

The strong association between organizational strategy and both copy accuracy and recall is 

consistent with a substantial body of prior research. Deckersbach et al. (2000) demonstrated 

that organizational approach during copying predicted subsequent recall in patients with 

OCD, and Savage et al. (1999) found that impaired organizational strategies mediated 

nonverbal memory deficits. The present findings extend this by showing that strategic 

approach also relates to performance on an independent measure of executive function, the 

WCST. This association was attenuated in the full sample due to four outlying cases, all 

patients with stroke, who showed preserved WCST performance despite poor RCFT 

organization. This dissociation is clinically noteworthy and may reflect the differential neural 

substrates of card-sorting flexibility versus visuoconstructional planning. After excluding 

these outliers, the correlation between ORGSTRAT and WCST was r = .69, suggesting 

substantial shared executive variance. Recent large-scale studies have reinforced these 

findings: Seo et al. (2024) reported that gestalt-level processing on RCFT memory trials was 

primarily associated with executive functions in over 4,500 older adults, and Weber Jimenez 

et al. (2018) found significant correlations between RCFT complete reproduction scores and 

WCST performance. 

4.2. Incidental Memory 

The strong correlation (r = .72) between Coding Recall and RCFT recall supports the 

hypothesis that both tasks share an incidental encoding component. In both tasks, the 

examinee is unaware that memory will be tested, and thus the encoding that occurs is 

spontaneous and unintentional. This finding is consistent with the ecological importance of 

incidental learning in everyday life. Nelson (1976) demonstrated that deliberate intention to 

memorize can sometimes paradoxically impair retention compared to incidental processing, a 

finding that underscores the relevance of assessing incidental memory in its own right. The 

clinical sensitivity of RCFT incidental recall has been increasingly recognized: it has been 

proposed as an early marker of Alzheimer’s disease progression (Kim et al., 2023) and has 

demonstrated greater sensitivity than the Mini-Mental State Examination for detecting early 

cognitive decline (Perna et al., 2001). One consideration is the directional interpretation: 

good organizational strategy may create a structural framework that facilitates incidental 

encoding, or alternatively, efficient encoding capacity may support the adoption of good 

strategy. The present cross-sectional design cannot resolve this directionality. 

4.3. Psychomotor Speed 

The significant association between psychomotor speed and RCFT copy quality (r = .69) is 

notable, given that the RCFT is not a timed test and examinees are not instructed to work 

quickly. This suggests that psychomotor efficiency is not merely about speed per se but 

reflects a broader capacity for coordinated graphomotor output that contributes to accurate 

figure reproduction. These findings align with recent digital pen studies showing that drawing 



 

7 

 

kinematics—including stroke speed and motor planning—differentiate clinical groups on 

RCFT-like tasks (Kim et al., 2020). They are also consistent with Seo et al.’s (2024) finding 

that detail-level copy scores were associated with psychomotor performance in a large cohort 

study. Kreiner and Ryan (2001), however, found no association between slow performance 

on Coding and incidental memory on Coding Recall, which appears to contradict our finding 

that faster participants had better incidental memory. This discrepancy may reflect 

differences in sample characteristics and warrants further investigation. 

4.4. Limitations 

Several limitations should be acknowledged. First, the sample size (N = 40) was modest, 

limiting statistical power and generalizability. Second, the patient group was diagnostically 

heterogeneous, and the two groups were not matched for age (mean age: patients = 49 years, 

students = 32.5 years). Age-related cognitive decline could partially account for some of the 

between-group differences and may have inflated certain correlations. Third, data were 

collected in the early 2000s, and the test battery used older versions of certain instruments 

(WAIS-R and WAIS-R-NI rather than current editions). While the constructs measured 

remain relevant, updated normative data and newer test versions should be considered in 

future replications. Fourth, the present study examined only correlational relationships; causal 

or directional inferences cannot be drawn. Finally, the findings are limited to visuospatial 

material and should not be generalized to verbal memory tasks. 

4.5. Clinical Implications and Future Directions 

The present findings support the clinical practice of evaluating not only the accuracy of 

RCFT productions but also the qualitative process by which examinees approach the task. 

Both Osterrieth’s and Hamby’s scoring systems proved useful for capturing organizational 

strategy, and the high covariance between these two measures suggests that they can be 

productively combined. In recent years, digital tablet-based administration has opened new 

avenues for capturing process variables such as drawing sequence, stroke speed, and 

hesitation patterns with greater precision (Kim et al., 2020; see also the recent review by 

Simonsen et al., 2025). Additionally, deep learning–based automated scoring systems have 

shown promise in achieving expert-level reliability while enabling large-scale screening (Kim 

et al., 2023). These technological advances may help address long-standing challenges related 

to inter-rater reliability and scalability of complex figure test scoring. Future research should 

examine these three cognitive components in larger, diagnostically homogeneous samples, 

with age-matched control groups, and ideally with longitudinal designs that can clarify the 

temporal and causal relationships among strategy, memory, and psychomotor performance. 
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