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Abstract
Background  The Clinical Dementia Rating (CDR) scale allows to detect the presence of dementia and to assess 
its severity, however its evaluation requires a significant time (45 min). We evaluated the agreement between two 
methods of collection of the CDR: face-to-face interview or based on the information available in the patient’s 
medical record.

Methods  The CLIMER study was conducted among patients attending a memory center. The CDR scale was 
evaluated during face-to-face interviews between neuropsychologists and patients and their caregivers and based 
on blind analysis of the information of the patients’ medical record by neuropsychologists. The agreement of the CDR 
sum of boxes (CDR-SB), the 5-point scale CDR and the different domains of the CDR evaluated between the different 
methods was measured using intraclass correlation (ICC) coefficient, Bland and Altman method, and linearly weighted 
Kappa.

Results  The study included 139 patients (means ± SD age 80.1 ± 6, 58.3% women, 71.9% with dementia). The ICC 
for the CDR-SB score assessed by face-to-face and with all the information available in the patient’s medical record 
was 0.95 (95% CI: 0.93–0.97). The mean difference between the CDR-SB score assessed by face-to-face and with the 
medical record was 0.098 ± 1.036, and 92.4% of the patients lay within the 95% limits of agreement. The ICC for the 
5-point scale CDR assessed by face-to-face and with the patient’s medical record was 0.92 (95% CI: 0.88–0.95) when 
all the available information of the patient’s medical record was used. The linear weighted Kappa coefficients was 
0.79 (95% CI: 0.68–0.91) for the 5-point scale CDR comparison between the two evaluation methods. The analysis by 
domain of the CDR showed ICC ranging from 0.65 to 0.91 depending of the domains and the methods of evaluation.
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Background
Assessing the degree of severity of cognitive impairment 
is essential in the follow-up of patients with neurocog-
nitive disorders (NCD) and to assess the effectiveness 
of therapeutics. The Clinical Dementia Rating (CDR) 
scale, developed by Hughes et al. in 1982, allows to clini-
cally detect the presence of dementia such as Alzheim-
er’s disease (AD) and to assess its severity [1]. Among 
the 2 scores that can be calculated from the CDR scale 
(the 5-point scale CDR and the CDR-Sum of Boxes 
(CDR-SB)), the CDR-SB score offers greater precision to 
determinate the stages of dementia and monitoring their 
evolution [2].

The CDR allows to measure not only cognition, but 
also functional autonomy, which makes it more com-
prehensive than a purely cognitive assessment. The CDR 
is now widely accepted in clinical setting and medical 
research as a valid and reliable evaluation measure [3], 
and it is particularly useful for studies at early stages 
of AD [4]. For example, change in the CDR-SB was the 
main outcome in the recent ENGAGE/EMERGE (Adu-
canumab) [5] and CLARITY AD (Lecanemab) [6] stud-
ies, and a secondary outcome of TRAILBLAZER-ALZ 
2 study (Donanemab) [7]. However, in routine care, the 
systematic collection of the CDR scale presents cer-
tain limits due to the time required for its realization 
(approximately 45  min), and because the questions are 
sometimes redundant with other evaluations. Therefore, 
the question arises to determine whether there is another 
method to more systematically assess the CDR.

Previous studies have shown significant correlations 
between CDR scores and a selection of neuropsychologi-
cal tests (number of words learned, eight MMSE orien-
tation items, Verbal Fluency, CERAD Boston Naming 
test and non-orientation items of MMSE) [8, 9]. In par-
ticular, Fillenbaum et al. highlighted correlations between 
neuropsychological tests evaluating specific domains 
(memory, orientation, problem solving) with the CDR-SB 
score evaluating these same domains [8]. In addition, Fil-
lenbaum et al. indicate that memory underpins daily life 
so much that when it becomes impaired, other aspects 
of cognition are also impaired and difficulties can be 
observed in outdoor activities, social and leisure activi-
ties, as well as in the performance of household tasks. In 
Perneczky et al., the authors determined to what extent 
thresholds applied to the Mini-Mental State examina-
tion (MMSE) could match the stages of CDR, in order 

to save time and to detect dementia without the need for 
an informant [9]. They showed that the classification of 
patients according to their MMSE allowed to determine 
the stages of mild, moderate and severe major NCD (or 
dementia) defined according to the CDR scale, neverthe-
less the correspondence between the classification of the 
MMSE and the CDR in earlier stage was low.

Thus, as studies have shown good correspondences 
between the CDR scale and the scales measuring cogni-
tive and neuropsychological performance, and that sev-
eral functional and neuropsychological scales are often 
evaluated in the context of memory consultations, we 
aimed to study whether the evaluation of the CDR scale 
based on the information already available in the patient’s 
medical record would provide a reliable measure com-
pared to the evaluation of the CDR scale by face-to-face 
interview in consultation. In particularly, we studied 
whether the CDR-SB scores obtained with these two 
ways would have a good degree of agreement.

Methods
Study design and setting
The CLIMER (Clinical Dementia Rating Medical Record) 
study is an observational cross-sectional study. The study 
focused on data collected during memory consultations 
and as part of the MEMORA cohort [10]. The study has 
been carried out between 2019 and 2022 at the Memory 
Consultation of the Clinical and Research Memory Cen-
ter of Lyon, at the Charpennes Hospital (Hospices Civils 
de Lyon), France. The study has been performed using 
the medical record of patients attending the memory 
center; the information were collected during routine 
care and from the MEMORA cohort.

Population study and sample size
The population study included consecutive patients 
attending a memory center, accompanied by their care-
giver, whatever the neurocognitive etiology.

The patient’s medical records were selected consecu-
tively over the study period, and according to the fol-
lowing criteria: patient of the memory center having a 
face-to-face interview allowing the assessment of the 
CDR-SB; patient with subjective cognitive decline (SCD) 
[11] or a neurocognitive disorders (mild cognitive impair-
ment (MCI) or dementia) [12, 13] with an MMSE ≥ 12/30; 
and patients included in the MEMORA cohort. Patients 
or caregivers who did not want their data to be used for 

Conclusion  This study showed an excellent level of agreement of the evaluation of the CDR- SB and the 5-point scale 
CDR when using all the information of the patient’s medical record compared to the face-to-face interview.
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research purposes as part of the MEMORA cohort were 
not included. This research was an observational-type 
study (without intervention and new assessment requir-
ing a new visit of the patient and his/her caregiver) which 
is part of the pathway of patients attending a memory 
center.

The number of subjects needed was 144 patients, esti-
mated on the basis of an expected Cohen’s Kappa of 0.8, 
a standard deviation of 0.05, a proportion of patients 
with dementia expected at 40% during the face-to-face 
assessment and a similar proportion of dementia (40%) 
expected during the evaluation on the patient’s medical 
record, and an absolute precision of 0.1 (sskdlg function 
using Stata).

Conduct of the evaluation
The design of the study is presented in Fig. 1.

The first CDR assessment was carried out during the 
face-to-face interview between a trained neuropsycholo-
gist, the patient and his/her caregiver, as part of the rou-
tine care. The second CDR assessment was carried out 
on the patient’s medical record based on the informa-
tion available and for which the date does not exceed a 
period of 2 months with the date of the first CDR assess-
ment. This maximum period of 2 months was set to limit 
the possibility of changes in the patient’s state of health, 
which would make the comparison irrelevant.

The CDR assessment on patient’s medical record was 
performed by neuropsychologists who read and analyzed 
the information on the medical records based on what 
they deemed necessary to determine the CDR-SB scores. 

The neuropsychologists who assessed the CDR scale have 
all received a 9-hour training course aimed at standardiz-
ing practices and therefore inter-rater reliability (https://
knightadrc.wustl.edu/cdr/cdr.htm).

This new assessment was performed blind to the first 
CDR, and the different CDR scores were also assessed by 
a different neuropsychologist; procedures were imple-
mented so that the neuropsychologists in charge of ana-
lyzing the patient’s medical record did not have access to 
the first assessment of the CDR.

The assessment of the CDR on patient’s medical record 
was based on an implicit approach (based on judgment) 
from the information available rather than an explicit 
approach (based on strict criteria). The implicit approach 
took into account that different scales may be used to 
conduct the patient assessment but that they provide 
similar information. The implicit approach was there-
fore closer to the reality as the assessments, available in 
medical records, may vary from a patient to another. In 
addition, as part of the standard CDR interview assess-
ment, the scoring appeals to the judgment of the neu-
ropsychologist during the semi-structured interview. 
Nevertheless, all the information used to determine the 
CDR scores were collected in a specific table in order to 
identify whether similar scales were used systematically 
to evaluate the patients.

In the memory center where the study was conducted, 
data relating to the evaluation of neuropsychological and 
functional performances are collected during the mem-
ory consultation and during interviews between physi-
cians, nurses, neuropsychologists, the patients and their 

Fig. 1  Design of the study. In both cases, assessment was done by a trained blinded neuropsychologist. For the Clinical Dementia Rating (CDR) assess-
ment based on medical record, nurse assessment contains information on global cognition (e.g. Mini Mental Stage Examination) and autonomy (e.g. 
Instrumental Activities of Daily Living), medical consultation contains cognitive screening tests (e.g. Frontal Assessment Battery, 5 words…) and compre-
hensive neuropsychological battery contains specific tests in cognitive subdomains
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primary caregivers. The data are entered in an Electronic 
Health Record system by nursing staff, paramedics and 
consultation secretaries.

Study outcomes and patient’s characteristics
The primary outcome was the CDR-SB score (score out 
of 18) obtained (1) during a face-to-face interview at the 
memory consultation, and (2) obtained with all the infor-
mation available in the patient’s medical record for the 
same patients (case A). This information could be results 
of the nurse assessment (global cognition and autonomy 
scales), of the medical consultation (cognitive screening 
tests…) as well as comprehensive neuropsychological 
battery.

The CDR-SB score allows to distinguish the following 
classes: 0 (normal cognition), 0.5-4 (questionable cogni-
tive impairment), 0.5–2.5 (questionable impairment), 
3–4 (very mild major NCD/or very mild dementia), 4.5- 9 
(mild major NCD/or mild dementia), 9.5–15.5 (moderate 
major NCD/or moderate dementia), 16–18 (severe major 
NCD/or severe dementia) [14].

In the CDR scale, the patient’s abilities are assessed 
based on the information available in six different areas: 
three areas reflect cognitive abilities: memory, orienta-
tion and judgment skills and problem solving, the other 
three areas reflect the actions of everyday life: outdoor 
and social activities, domestic and leisure activities, as 
well as personal care.

The secondary outcomes included:

 	• The CDR-SB score evaluated on file using all the 
information available in the patient file, except the 
comprehensive neuropsychological assessment (case 
B);

 	• The CDR-SB score assessed on file using all the 
information available in the patient file, except the 
comprehensive neuropsychological assessment, and 
the medical doctor’s clinical examination, including 
cognitive screening tests (case C) ;

 	• The 5-point scale CDR with the five classes: 0: 
normal, 0.5: very mild dementia, 1: mild dementia, 2: 
moderate dementia, and 3: severe dementia.

 	• The CDR sub-scores for each of the six cognitive 
and functional areas evaluated in the CDR carried 
out in face-to-face interview and on patient’s 
medical record (memory, guidance and judgment, 
participation in community life, home and leisure 
occupations and personal care) were considered.

The possible correspondence between the domains of 
the CDR and the data used to evaluate the CDR with 
the patient’s medical record was described before the 
evaluation (supplement Table  1), nevertheless the 

neuropsychologists remained free to use the information 
available and that were relevant for them.

In addition to the information used from the patient’s 
medical record to assess the CDR-SB scores and CDR 
sub-scores, the others data collected from the MEMORA 
cohort were: sociodemographic data (age, sex, educa-
tion), the current living situation of the patients, the diag-
nostic stage and probable etiology if determined by the 
physician in charge of the patient, the global cognitive 
assessment (MMSE, score/30 [15]), the functional assess-
ment (IADL, score/8 [16], DAD-6, score /18 [17], a scale 
assessing the caregiver burden (mini-Zarit burden inter-
view, score/7 [18]), and the assessment of behavioral and 
psychological symptoms (score from the Neuropsychia-
try Inventory (NPI, score/144 [19]).

Statistical analyses
The characteristics of the study population were 
described globally.

The degree of agreement between the CDR-SB scores 
assessed by face-to-face interview or with the patient’s 
medical record according to the different cases A, B and 
C was measured using: the intra-class coefficient (ICC) 
((“two-way mixed effects, absolute agreement, and mul-
tiple raters/measurement” form). The level of agreement 
based on the ICC was considered poor with ICC was 
< 0.5, moderate when ICC was between 0.5 and 0.75, 
good when ICC was between 0.75 and 0.9, and excellent 
when ICC was ≥ 0.9 ; and the Bland and Altman method 
including the Bland and Altman plots for each compari-
son [20].

The degree of agreement between the face-to-face 
interview and the patient’s medical records to evaluate 
the 5-point scale CDR and the CDR sub-scores (for each 
of the 6 areas) was measured using: the intra-class coef-
ficient (ICC) ((“two-way mixed effects, absolute agree-
ment, multiple raters/measurement” form), and the 
linearly weighted Cohen’s Kappa coefficient [21]. The 
degree of agreement using the Kappa coefficients was 
interpreted as for a coefficient < 0: disagreement, 0.1–0.2: 
very weak agreement, 0.21–0.4: weak agreement, 0.41–
0.6: moderate agreement, 0.61–0.80: strong agreement, 
≥ 0.8-1: almost perfect agreement.

The information used by the neuropsychologists in the 
patient’s medical records was also described by domains.

To evaluate the feasibility of evaluating CDR using the 
patient’s medical record, the duration of evaluation of the 
CDR (in minutes) was compared between the methods of 
assessment using paired t-test. The proportions of evalu-
ation of the CDR scale using the patient’s medical records 
were described for each case (A, B and C), as the infor-
mation was not always available to evaluate the CDR in 
each case.
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An alpha level of 0.05 was used for statistical signifi-
cance; all tests were bilateral. Statistical analyses were 
performed with SPSS software (version 20, SPSS Statis-
tics Inc.).

A sensitivity analysis was performed to ensure that 
the agreement between the two methods of evaluation 
of the CDR-SB assessed by ICC remained similar when 

removing from the analysis the patients who had evalua-
tion of the CDR conducted twice at different time of their 
care pathway.

Results
The evaluation of the CDR with the two methods (face-
to-face and with the patient’s medical record) has been 
performed 145 times for 139 different patients, meaning 
that for six patients, this double CDR evaluation has been 
performed twice during different memory visits. The 
patients’ characteristics are described in Table  1. There 
were a higher proportion of women (58.3%), and the 
majority of the patients had AD (87%).

Six different neuropsychologists carried out the evalu-
ation of the CDR using the patient’s medical records. The 
evaluation of the CDR with the patient’s medical record 
was performed for 92 patients in the case A, for 107 
patients in the case B and for 138 patients in the case C.

Agreement between face-to-face and patient’s medical 
records methods of assessment for the CDR-SB
The ICC for the CDR-SB score assessed by face-to-face 
and with the patient’s medical record was 0.95 (95% CI of 
ICC score: 0.93–0.97, excellent agreement) in the case A 
where all the available information of the patient’s medi-
cal record was used, 0.86 (95% CI of ICC score: 0.80–
0.91, good agreement) in the case B and 0.92 (95% CI of 
ICC score: 0.89–0.94, excellent agreement) in the case C 
(Table 2).

The sensitivity analysis consisting to exclude the 6 
patients who were evaluated twice at different time of 
their care pathway showed same ICC i.e. ICC between 
the CDR-SB score assessed by face-to-face and the 
patient’s medical record: 0.95 (95% CI of ICC score: 0.93–
0.97) in the case A, 0.86 (95% CI of ICC score: 0.80–0.91) 
in the case B and 0.92 (95% CI of ICC score: 0.89–0.94) in 
the case C.

Using the Bland and Altman method, the mean differ-
ence between the CDR-SB score assessed by face-to-face 

Table 1  Characteristics of the patients’ sample
n = 139 n (%) or mean ± SD
Age (years) 80.14 ± 6.20
Gender
  Woman 81 (58.3)
  Man 58 (41.7)
Education
  Primary 48 (34.5)
  Secondary 61 (43.9)
  Tertiary 30 (21.6)
Current living situation
  At home 127 (91.4)
  Others 12 (8.6)
Clinical diagnosis stage
  Dementia 100 (71.9)
  Mild Cognitive Impairment 33 (23.7)
  Subjective Cognitive Decline 6 (4.3)
Etiology
  Alzheimer’s disease* 121 (87)
  Others† 18 (12.9)
MMSE (score/30) 20.68 ± 4.45
IADL (score/8) (n = 133) 4.20 ± 2.06
DAD6 (score/18) (n = 124) 7.49 ± 5.45
NPI (score/144) (n = 126) 17.27 ± 15.53
Mini-Zarit (score/7) (n = 129) 2.75 ± 1.57
*18 AD cases were confirmed by cerebrospinal fluid biomarkers, the others 
103 cases were clinical probable AD (no lumbar puncture). † For the others 
participants, the etiologies were anxiety disorders (n = 2), depressive disorders 
(n = 2), vascular cognitive disorders (n = 4), fronto-temporal dementia (n = 1), 
cerebral amyloid angiopathy (n = 1), other mental disorders (n = 1) or still not 
determinate at the time of the evaluation (n = 7)

MMSE: Mini-Mental State Examination; IADL: Instrumental Activities of Daily 
Living; DAD6: 6-item Disability Assessment for Dementia; NPI: Neuropsychiatric 
Inventory

Table 2  Analysis of agreement between the methods of evaluation of the CDR-SB
n CDR-SB 

Mean ± SD
ICC* (95%) Mean CDR-SB 

difference ± SD
Lower/Upper lim-
its agreement

Percentage of 
observations 
inside limits 
agreement

Face-to-face evaluation 145 5.99 ± 2.91
Medical record evaluation Case A† 92 5.13 ± 2.48 0.95 (0.93–0.97) 0.098 ± 1.036 (-1.974 / 2.17) 92.4%
Medical record evaluation Case B† 107 5.15 ± 2.60 0.86 (0.80–0.91) – 0.379 ± 1.809 (-3.997 / 3.239) 94.4%
Medical record evaluation Case C† 138 5.62 ± 3.01 0.92 (0.89–0.94) – 0.29 ± 1.583 (-3.456 / 2.876) 92.8%
* Intraclass correlation coefficient (ICC) between face-to-face Sum of boxes of the clinical dementia rating scale (CDR-SB) and CDR-SB evaluated with the patient’s 
medical record

†Case A: all the information available in the patient’s medical record is used by the evaluator to assess the CDR-SB

Case B: all the information in the patient’s medical record, except the comprehensive neuropsychological assessment is used by the evaluator to assess the CDR-SB

Case C: all the information in the patient’s medical record, except the comprehensive neuropsychological assessment and the medical doctor’s clinical examination, 
is used by the evaluator to assess the CDR-SB
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and with the patient’s medical record in case A was 
0.098 ± 1.036, and 92.4% of the patients lay within the 95% 
limits of agreement (Table 2; Fig. 2). In case B, the mean 
difference was respectively − 0.379 ± 1.809 with 94.4% of 
the patients laying within the 95% limits of agreement 
(Fig. 2). In case C, the mean difference was respectively 
− 0.29 ± 1.583 with 92.8% of the patients laying within the 
95% limits of agreement (Fig. 2).

Agreement between the methods of assessment for the 
5-point scale CDR and the CDR sub-scores
The ICC for the 5-point scale CDR assessed by face-to-
face and with the patient’s medical record was 0.92 (95% 
CI of ICC score: 0.88–0.95, excellent agreement) in the 
case A where all the available information of the patient’s 
medical record was used, 0.81 (95% CI of ICC score: 
0.72–0.87, good agreement) in the case B and 0.83 (95% 
CI of ICC score: 0.77–0.88, good agreement) in the case 
C (Table 3).

The linear weighted Kappa coefficients was 0.79 (95% 
CI: 0.68–0.91) for the 5-point scale CDR comparison 
obtained by face-to-face interview and with the patient’s 
medical record (case A) indicating a strong agreement, 
0.58 (95% CI: 0.45–0.71) in the case B indicating a mod-
erate agreement, and 0.13 (95% CI: 0.08–0.19) in the case 
C indicating a very weak agreement.

The analysis by domain of the CDR scale (CDR sub-
scores) showed ICC ranging from 0.65 (moderate agree-
ment) to 0.91 (excellent agreement) depending of the 
domains and the methods of evaluation. Regarding the 
linear weighted kappa coefficients, they ranged from 
0.26 (weak agreement) to 0.79 (strong agreement). The 
level of agreement between the CDR sub-scores obtained 
with the patient’s medical record and during face-to-face 
interview was better in the case A compared to cases B 
and C, excepted for the domain « Personal care », for 
which the level of agreement was slightly higher in the 
case C.

Description of information used in the patient’s medical 
records to evaluate the different domains of the CDR (by 
domain)
The supplement Tables 2, 3 and 4 presents the proportion 
of use of the information in the patient’s medical records 
to estimate the sub-scores of the different domains of the 
CDR.

In the case A, the evaluation of the CDR sub-scores (by 
domain) using all the available information of patient’s 
medical record was mainly based on the components of 
the MMSE, the neuropsychology interview and assess-
ments, as well as life context collected during nurse inter-
view for the « Memory » domain (Supplement Table 2). 
It was mainly based on the orientation component of the 
MMSE, and the transportation and moving item of the 

functional scales for the « Orientation » domain ; on the 
MMSE components, functional items, the Frontal Assess-
ment Battery (FAB) assessment [22], the neuropsychol-
ogy interview, the occupational therapist report and the 
nurse interview for the « Judgement and problem solving 
skills » domain ; on the functional scales, and particularly 
the AGGIR scales for the « Personal care » domain ; on 
the functional scales, and more particularly the IADL, for 
the « Domestic activities and hobbies » domain; and on 
the functional scales, the neuropsychological interview, 
the nurse interview and the occupational therapist report 
for the « Activities away from home » domain.

In the case B, when the information of the neuropsy-
chological interview and the neuropsychological assess-
ment could not be used, the neuropsychologists used 
more frequently the information from the report for 
cognitive complaints and the NPI scale (Supplement 
Table 3).

In the case C, when the information of the neuro-
psychological interview and the neuropsychological 
assessment as well as the information of the medical con-
sultation could not be used, the neuropsychologists used 
more frequently the information from the AGGIR scale 
(Supplement Table 4).

Feasibility of evaluating CDR using the patient’s medical 
record
The comparison of the duration of evaluation of the 
CDR scale showed shorter duration with the patient’s 
medical record compared to face-to-face interview 
(Table 4). In case A, the CDR evaluation on the patient’s 
medical record lasted 14.65 ± 2.89  min compared to 
39.89 ± 7.77 min for the face-to-face evaluation.

Among the 139 patients, 145 evaluations of the CDR 
scale were performed during face-to-face interview : 
92 (63.4%) evaluations could be performed using the 
patient’s medical records in the case A (using all the 
information including the neuropsychological evalua-
tion and the clinical examination), 107 (73.8%) could be 
performed in the case B (all information excepted the 
neuropsychological evaluation), 138 (95.1%) could be 
performed in the case C (all information excepted the 
neuropsychological evaluation and the clinical examina-
tion. The lower proportion of evaluation in the case A 
was explained by the conditions to have a patient’s medi-
cal records containing all the needed information.

Discussion
The CLIMER study allowed to study the agreement 
between methods of assessment of the CDR scores i.e. 
face-to-face interview, which represents the standard 
method and the analysis of the data available in the 
patient’s medical records according to 3 cases (A : using 
all the information of the patient’s medical record, B : 
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using all the information excepted the neuropsychologi-
cal assessments, C : using all the information excepted 
the neuropsychological assessments and the medical 
consultation including cognitive screening tests). The 
present study allows to highlight an excellent level of 
agreement of the evaluation of the CDR-SB using the all 

the information of the patient’s medical record (case A) 
compared to the standard face-to-face evaluation. This 
result was confirmed by the Bland and Altman analy-
sis. Another result supporting the interest of the evalu-
ation of the CDR-SB using all the available information 
of the patient’s medical record is that the duration of 

Fig. 2  Bland-Altman plots for the agreement between the CDR-SB assessed face-to-face and the CDR-SB assessed using the patient’s medical record for 
each case. CDR-SB: Sum of boxes of the clinical dementia rating scale
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the evaluation was shorter compared to the face-to-face 
interview (less than 37% of the time for face-to-face 
interview). The level of agreement was considered as 
good for the cases B and C, in which less information was 
explored to evaluate the CDR-SB in the patient’s medical 
record, with even shorter duration of evaluation.

When studying the 5-point scale CDR, the level of 
agreement was still higher in the case A than in the cases 
B or C and considered as excellent for the evaluation with 
the patient’s medical record in the case A based on the 
ICC.

The analysis of the agreement with the linear weighted 
Kappa coefficients showed generally less favorable results 
in particular in the case C. This discrepancy between 
these both measures of agreement the ICC and the Kappa 
has previously been observed and may be explained by 
the fact that the ICC is more adapted for quantitative 

variables, whereas the Kappa is more adapted for cat-
egorical variables [23].

The study of level of agreement between the different 
domains of the CDR-scale showed generally higher level 
of agreement when all the information of the patient’s 
medical record is used (case A) than when only part of 
the information is used (cases B and C). Given these find-
ings, the evaluation of the CDR-scale by neuropsycholo-
gists using all the information available in the patient’s 
medical (case A) record appears very reliable when the 
face-to-face interview cannot be carried out, in patients 
attending a Memory consultation.

The present study confirmed and extend previous find-
ing showing significant correlations between CDR-SB 
and neuropsychological tests, the MMSE, and the ADAS-
Cog [8, 9, 24]. We showed that the MMSE components 
and the neuropsychological tests present in the patient’s 

Table 3  Description of agreement for the CDR sub-scores and the 5-point scale CDR
n = 145 ICC* (95%) K† 95% CI

CDR score in case A vs. face-to-face (FF) 92 0.92 (0.88–0.95) 0.79 0.68–0.91
CDR score in case B vs. FF 107 0.81 (0.72–0.87) 0.58 0.45–0.71
CDR score in case C vs. FF 138 0.83 (0.77–0.88) 0.13 0.08–0.19
Domains of the CDR score
  Memory in case A vs. FF 92 0.85 (0.76–0.90) 0.69 0.57–0.81
  Memory in case B vs. FF 108 0.68 (0.53–0.78) 0.44 0.30–0.57
  Memory in case C vs. FF 138 0.68 (0.55–0.77) 0.43 0.31–0.55
  Orientation in case A vs. FF 92 0.87 (0.81–0.92) 0.71 0.60–0.82
  Orientation in case B vs. FF 108 0.68 (0.53–0.78) 0.44 0.32–0.56
  Orientation in case C vs. FF 138 0.80 (0.71–0.87) 0.57 0.47–0.67
  Judgement solving problem in case A vs. FF 92 0.69 (0.53–0.80) 0.49 0.33–0.64
  Judgement solving problem in case B vs. FF 107 0.66 (0.49–0.77) 0.26 0.12–0.40
  Judgement solving problem in case C vs. FF 138 0.65 (0.51–0.75) 0.30 0.17–0.42
  Community affairs in case A vs. FF 92 0.77 (0.65–0.85) 0.59 0.47–0.71
  Community affairs in case B vs. FF 107 0.68 (0.53–0.78) 0.45 0.32–0.58
  Community affairs in case C vs. FF 138 0.76 (0.66–0.83) 0.47 0.37–0.58
  Home & hobbies in case A vs. FF 92 0.91 (0.87–0.94) 0.67 0.55–0.79
  Home & hobbies in case B vs. FF 107 0.77 (0.66–0.84) 0.50 0.37–0.63
  Home & hobbies in case C vs. FF 138 0.85 (0.79–0.89) 0.62 0.52–0.71
  Personal Care in case A vs. FF 92 0.88 (0.81–0.92) 0.73 0.59–0.87
  Personal Care in case B vs. FF 107 0.76 (0.64–0.83) 0.54 0.40–0.69
  Personal Care in case C vs. FF 138 0.91 (0.88–0.94) 0.79 0.70–0.87
* Intraclass correlation coefficient (ICC)

† Linear weighted kappa (K)

CDR: Clinical Dementia Rating; IC: Confident Intervals

Table 4  Comparison of duration of evaluation of the CDR scale
Duration of evaluation of the CDR scale Mean ± SD (in minutes) P value*

Face-to-face interview 39.89 ± 7.77
Patient’s medical record
  Case A 14.65 ± 2.89 < 0.0001
  Case B 6.09 ± 3.22 < 0.0001
  Case C 5.90 ± 2.51 < 0.0001
* paired t-test to compare the mean time between each case and the face-to-face interview

CDR: Clinical Dementia Rating
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medical records are information that has often been used 
to evaluate the CDR scale with this method. Neverthe-
less, previous studies limit the comparison with specific 
scales, and do not take into account other information 
that may be available in the patient’s medical records. 
The CLIMER study is then complementary of these stud-
ies by showing that the use of patient’s medical records 
containing various important information allows a reli-
able evaluation of the CDR scores, with a shorter dura-
tion of the CDR evaluation and a facilitated organization 
since the patients and their caregivers do not need to be 
interviewed.

There is limited research on the use of patient’s medi-
cal records to evaluate and extrapolate an existing scales, 
and so for the CDR scale, without specifically admin-
istering the scale by face-to-face interview. However, in 
Wilhelmson et al., the authors compared the information 
regarding illness, symptoms and impairment in older 
patients, from their patient’s medical records and from 
interviews [25]. The authors have considered that both 
sources did not provide the same level of information, 
the medical records provide better information in case 
of specific diseases and for the diagnoses, and the inter-
view provide better measure of illness, functional impair-
ment and global status health. In the case of the present 
study, it should be considered that the information used 
from the patient’s medical records were collected from 
previous face-to-face interviews between the patient, its 
caregiver and different care staffs. Some information col-
lected in previous scales could be easily extrapolated to 
evaluate the different domains of the CDR scale.

To our knowledge, this study was the first to assess the 
agreement of different methods of evaluation of the CDR 
scale: face-to-face interview and patient’s medical records 
and its results highlight that the patient’s medical records 
analysis by trained neuropsychologists provide a reli-
able alternative method of assessment of the CDR scale 
compared to face-to-face interview, and in particular the 
CDR-SB, in the context of real-life. This expands possi-
bilities in the field of real-world data collection in AD, as 
CDR-SB constitutes a relevant scale in AD, and could be 
assessed based on patient’s medical records.

Limitations
The evaluation of the CDR scale based on the patient’s 
medical records contained an implicit judgement of the 
neuropsychologist. Questioning about the replicability 
of the evaluation of the CDR scale implicating implicit 
judgement may arise. Nevertheless, one cannot rule out 
the fact that implicit judgement is also actually occur-
ring during face-to-face interview, leading to variations 
between the different evaluators, while the CDR scale has 
been shown to have a good inter-rater agreement [26]. 
Several neuropsychologists formed for the evaluation of 

the CDR scale have intervened in the study so that the dif-
ferent CDR assessments were carried out blind between 
all the different methods to avoid bias in the evaluations. 
Three different situations were also considered depend-
ing on the presence of the neuropsychological evaluation 
and the clinical evaluation by the physician, allowing to 
take into account different cases in routine care. In addi-
tion, the information collected in the patient’s medical 
records to assess the CDR sub-scores was also collected 
and described in order to identify which information 
were mainly used by the neuropsychologists.

The evaluation by the patient’s medical records has 
some limits that should be taken into account when 
interpreting the results. While the evaluation of the CDR 
scale by the patient’s medical record in the case A when 
all the information was available has an excellent level 
of agreement with the face-to-face evaluation, its evalu-
ation was less often feasible since it required to have all 
the required information. Indeed, the number of patients 
with more complete medical records was lower in the 
case A than in the cases B and C in which less infor-
mation was needed to conduct the evaluation. Conse-
quently, the sample size to assess the agreement between 
the different methods of evaluation the CDR scale was 
smaller in the case A. Nevertheless, this sample size 
remained similar to the median sample size of previous 
studies conducting agreement analyses i.e. median sam-
ple size of 50 for categorical outcome and median sample 
size of 119 for continuous outcome [27].

The reliability of the assessment using the patient’s 
medical records was conducted for measures at equiva-
lent time with a tolerate delay of 2 months. However, 
we cannot exclude that the patients’ health status has 
changed within these 2 months, in particular for older 
patients with neurocognitive disorders, which may 
explain in part some difference between the evaluations.

The evaluations were conducted twice for six patients 
at different time of their care pathway. These evaluations 
were not expected and are explained because indepen-
dent neuropsychologists performed the evaluation. We 
chose to keep these evaluations in the analyses and to 
consider them as independent, as the results of a sensitiv-
ity analysis showed same level of agreement between the 
evaluations when they were excluded.

In further research, an algorithm to extrapolate the 
CDR-SB based on explicit information available in the 
medical records could be calculated and in case its good 
performance is confirmed, it could be implemented to 
calculate automatically the CDR-SB. In the present study, 
not all the information used from the medical records 
could be coded, as there was an implicit evaluation of 
the neuropsychologists. In particular, the information 
collected from medical reports is not systematically 
electronically collected. Finally, the AD diagnosis was 
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confirmed by cerebrospinal fluid biomarkers for a small 
number of patients, as lumbar puncture is not part of the 
routine care.

Generalizability
The present study was conducted on patients attending a 
memory center, and for whom several scales are collected 
in routine care to evaluate the cognitive performance and 
functional abilities. This context offers the possibility to 
extrapolate information for the patient’s medical record 
in order to evaluate the CDR scores. This method of 
evaluation could be generalized in similar condition from 
medical record containing this information. Patients 
attending a memory center in France will have generally 
similar evaluations that should allow to extrapolate the 
CDR scores from their medical records.

These evaluations were conducted by neuropsycholo-
gists who are trained for the evaluation of the CDR 
scale, and for the evaluation of patients with neurocog-
nitive disorders. They have habits to interpret the differ-
ent information in the patient’s medical record and they 
will implicitly look for corresponding information from 
the different scales. We do not know whether the present 
results could be generalized to other medical staff whom 
do not have this knowledge and experience, and further 
research should be conduct to answer this question.

Conclusions
This study showed that the evaluation of the CDR-SB and 
the 5-point scale CDR using all the information of the 
patient’s medical record had an excellent level of agree-
ment with the evaluation of the CDR-SB during face-to-
face interview, in patients attending a memory center. 
To a less extend the evaluation of the CDR-SB using the 
medical record without the neuropsychological evalu-
ation or the medical evaluation had a good agreement 
with the face-to-face interview.

When the face-to-face interview cannot be performed 
due to limited time, the evaluation of the CDR-SB using 
the patient’s medical record in the memory center by 
neuropsychologists provides a reliable evaluation of this 
score. Moreover, in the perspective of real-world data 
collection in AD, we hypothesize that CDR-SB may be 
assessed in several patients in large multi-center studies, 
even if face-to-face CDR-SB is not available.
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