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Purpose: Cognitive screening upon hospital admission can provide important information 

about the patient’s ability to process information during the inpatient stay. The Clock-in-the-

Box (CIB) is a rapidly administered cognitive screening measure which has been previously 

validated with cognitive screening and neuropsychological assessments. The purpose of this 

study is to demonstrate the predictive validity of the CIB for discharge location among a sample 

of older medical inpatients.

Patients and methods: Hospitalized Veterans (N=218), aged 55 years and older, were recruited 

on the day after admission after they gave their consent. These participants completed the CIB, 

the Montreal Cognitive Assessment, and self-report measures of daily functioning. Using logistic 

regression models, the bivariable and multivariable impact of the cognitive screening and functional 

assessments were examined for their ability to predict whether the participants did not return home 

after hospitalization (eg, admission to subacute rehabilitation facilities or nursing facilities).

Results: The participants were older (mean 71.5±9.5 years) and predominantly male (92.7%). 

The CIB score was independently associated with discharge to locations other than home (odds 

ratio =0.72, 95% confidence interval =0.60–0.87, P=0.001) and remained associated after adjust-

ing for demographics, prehospitalization functional abilities, and Montreal Cognitive Assessment 

score (adjusted odds ratio =0.55, 95% confidence interval =0.36–0.83, P=0.004).

Conclusion: The current evidence, combined with its brevity and ease of use, supports the 

use of the CIB as a cognitive screen for inpatient older adults, in order to help inform clinical 

treatment decisions and discharge planning.

Keywords: cognition, screening, aging, hospitalization, care transition

Introduction
Hospitalization is a sentinel event in the life trajectory of an older person,1 and there 

are multiple factors influencing discharge planning, including demographics, social 

support, medical comorbidity, previous functional deficits, and cognitive function. 

Although recovery from medical illness and physical injury is often considered para-

mount during the inpatient stay, evidence suggests that cognitive functioning is also 

a salient issue impacting the recovery postdischarge.2,3

Reduced cognitive performance is often underdiagnosed in inpatient settings;4–6 

yet, it has been linked to increased risk of hospitalization and longer inpatient hospital 

stays,7 discharge to a facility rather than home,8 and greater dependence in activities 

of daily living (ADL).9 This association between cognitive function and recovery after 

hospitalization highlights the importance of routine inpatient cognitive screening to 

facilitate inpatient care and discharge planning.
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Routine inpatient cognitive screening is limited by the 

time-pressured clinical environment and the training nec-

essary to administer and score the cognitive assessments. 

Although there are multiple screening measures available, 

the most useful cognitive screening measure is one that 

engages multiple cognitive processes, especially executive 

function (eg, planning, organization).10 The assessment of 

executive functioning during inpatient assessment is particu-

larly desirable, as performance on executively demanding 

tasks is predictive of function upon discharge.11 Although 

multiple bedside screening measures exist, many are limited 

in the types of cognitive domains assessed and/or the length 

of the assessment. The Clock-in-the-Box (CIB) requires 

1–2 minutes for administration and is a validated screening 

measure assessing working memory and executive func-

tions.12 The CIB has been compared to cognitive screening 

instruments, as well as more intensive neuropsychological 

assessments, and has demonstrated strong reliability and 

validity in multiple patient populations.13,14

The primary aim of the current study was to examine the 

association between cognitive performance on the CIB and 

discharge to locations other than home (eg, subacute rehabili-

tation facilities, nursing facilities) in a sample of hospitalized 

older adults. Given previous literature demonstrating that 

cognitive impairment is a predictor of placement follow-

ing hospitalization,15 we hypothesized that better inpatient 

CIB score would be positively associated with discharge to 

home. We also conducted secondary analyses in order to 

assess the relation between demographic, social, medical, 

and functional characteristics potentially affecting discharge, 

and discharge to locations other than home.

Methods
This study was approved by the Department of Veterans 

Affairs (VA) Boston Healthcare System Institutional Review 

Board. All participants provided written informed consent.

study participants
Patients admitted for inpatient care at a tertiary VA medi-

cal center in the northeast US between January 2013 and 

March 2014 were approached for participation. Recruitment 

and assessment were completed by trained study staff, and 

participants completed the study measures in their hospital 

room on the morning after hospital admission. Participants 

were included if they were communicative, English-speaking, 

55 years or older, and had sufficient vision and motor abilities 

to complete study enrollment. Participants were excluded if 

they were admitted for detoxification or hospice, or could 

not participate in the cognitive testing due to cognitive 

impairment, sensory impairment, or delirium.

Assessment methods
Data on age, sex, race, education, marital status, living situa-

tion, alcohol use (drinks per week), and tobacco use (current 

use) were collected from the participants. In order to assess 

functional independence before their hospitalization, partici-

pants were asked whether they received in-home services 

(visiting nurse, homemaker, health aid) or often depended 

on another person for assistance. 

Discharge location (ie, home, skilled nursing facility, 

nursing home), prior diagnosis of dementia, and information 

necessary to complete the Charlson comorbidity index16 were 

collected from the electronic medical record. 

Participant mood was assessed using the Geriatric 

Depression Scale-Short Form, a 15-item measure of depres-

sive symptoms validated in older adults.17 Retrospective 

assessment of prehospitalization functional abilities was 

completed using the Katz basic ADL18 and Lawton–Brody 

instrumental ADL (IADL) scales.19 Assessment of basic 

ADL included bathing, dressing, toileting, independent 

transfer, continence, and eating; IADL assessment included 

the ability to use a telephone, travel, shop, prepare meals, 

complete housework, manage medications, and manage 

money. ADL total scores ranged from 6 to 18; higher scores 

reflected better functioning. IADL total scores ranged from 

7 to 21; lower scores reflected better functioning. Impaired 

performance was determined using a cut-off score of ,17 

(ADL) or .9 (IADL).20

The CIB and Montreal Cognitive Assessment (MoCA)21 

were used to assess cognitive functioning. The CIB is based 

on a standard clock drawing task with an additional work-

ing memory component. Participants are provided with an 

8.5×11 sheet of paper with four typed directions: 1) In the 

blue box on the next page, 2) Draw a picture of a clock, 3) Put 

in all the numbers, 4) Set the time to ten after eleven. After 

the participant reads and acknowledges understanding the 

instructions, he/she returns the sheet and is provided with 

an 8.5×11 response sheet oriented in the horizontal position. 

The response sheet has a colored box (yellow, red, green, and 

blue) in each quadrant and is oriented such that the blue box is 

in the right lower quadrant. Once the participant indicates that 

he/she understands the directions, no additional information 

is provided and the participant is not allowed to refer back to 

the instructions. The CIB is scored on a 0–8 point scale for the 

following criteria: drawing is located in the blue box, object 

resembles a clock, numbers 1–12 are included, numbers are 
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placed in correct order, numbers are approximately evenly 

spaced, the correct time is set, the clock is of appropriate 

size, and hand origin and length are correct. The total score 

includes two separate subscale scores (the first four points 

linked to the Working Memory subscale and the second four 

points to the Planning/Organization subscale); higher scores 

reflect better performance. The CIB requires approximately 

2 minutes to administer, and this measure has demonstrated 

strong reliability and predictive validity across a number of 

clinical studies.13,14,22

The MoCA is a 30-point cognitive measure assessing 

verbal learning and memory, visuospatial functioning, execu-

tive abilities, language, and orientation; higher scores reflect 

better performance.21 The MoCA requires approximately 

10 minutes for administration and scoring.

statistical methods
All statistical analyses were completed using STATA 11.0.23 

Participants were excluded from the current analyses if 

they were experiencing delirium at the time of assessment. 

Also, given an interest in return to the home environment, 

we excluded participants initially admitted from a skilled 

nursing facility.

We planned to examine the association between individ-

ual demographic, clinical, cognitive, and functional variables 

and discharge home, using bivariable logistic regression. 

Variables with a trend toward significance (P,0.20) and a 

potential confounding relationship were selected for inclu-

sion in multivariable models. We anticipated significant 

collinearity between the measures of cognition and function. 

Therefore, in the event that ADL and IADL impairment both 

met the criteria for inclusion in multivariate models, we 

planned to include ADL score as this was more closely asso-

ciated with discharge home. We completed z-transformations 

of CIB and MoCA scores in order to allow for comparison 

between the two in the same units of change. In order to 

investigate the unique and combined associations between 

cognitive performance and discharge home, we ran four 

separate multivariate regression models: 1) CIB total score 

alone, 2) MoCA total score alone, 3) CIB and MoCA scores, 

and 4) CIB subscale scores.

Results
See Table 1 for demographic information. Participants were 

primarily male, Caucasian, and well educated; average par-

ticipant age was 71.4 (standard deviation [SD] =9.4) years. 

Please see Table S1 for CIB total score age and education 

normative values.

CIB total score and subscale scores (Working Memory, 

Planning/Organization) were highly correlated with MoCA 

total score (r=0.57, 0.50, and 0.50, respectively; P,0.001 for 

all). Figure S1 depicts the distribution of the MoCA stratified 

by CIB score. Partial correlation between CIB total score and 

MoCA, adjusting for age and education, remained significant 

(r=0.23, P,0.001).

Bivariable analyses identified the associations between 

age, non-White race, CIB total and subscale scores, MoCA 

score, and prehospitalization ADL and IADL functioning, 

with discharge to a location other than home (Table 2).

Multivariate logistic regressions, adjusting for age 

and race, revealed that z-transformed CIB total score 

(adjusted odds ratio [aOR] =0.59, 95% confidence interval 

[CI] =0.41–0.84, P=0.003) and ADL function (aOR =0.74, 

Table 1 Participant characteristics

Characteristics N=218

Demographics
Age, M (sD) 71.5 (9.5)
Male, n (%) 202 (92.7%)
non-White, n (%) 18 (8.3%)
education, n (%)

,12 years 36 (16.5%)
high school graduate 52 (23.9%)
.12 years 130 (59.6%)

Social support
Marital status, n (%)

Married/partnered 115 (52.7%)
single 31 (14.2%)
Divorced 47 (21.6%)
Widowed 24 (11.0%)
living alone 77 (35.3%)
receives assistance 124 (56.9%)

Medical comorbidity
Charlson Comorbidity Index, M (sD) 5.4 (3.0)
geriatric Depression scale, M (sD) 4.8 (3.6)
Active smoker, n (%) 36 (16.5%)
Active alcohol use, n (%) 91 (41.7%)
Cognitive ability
Previous diagnosis of dementia, n (%) 4 (1.8%)
CIB total, M (sD) 5.5 (1.7)

CIB Memory subscale, M (sD) 3.1 (1.0)
CIB Planning/Organization subscale, M (sD) 2.4 (1.0)

Montreal Cognitive Assessment, M (sD) 20.3 (3.9)
Functional ability
ADl score, M (sD) 9.1 (2.4)
ADl impairment, n (%) 27 (12.4%)
IADl score, M (sD) 17.5 (1.2)
IADl impairment, n (%) 102 (46.8%)
Outcome

Discharge home, n (%) 182 (83.5%)

Abbreviations: ADl, activities of daily living; CIB, Clock-in-the-Box; IADl, instru-
mental activities of daily living; M, mean; sD, standard deviation.
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95% CI =0.58–0.95, P=0.0016), were significantly associated 

with discharge to location other than home. In a separate 

regression, ADL function (aOR =0.74, 95% CI =0.59–0.95, 

P=0.016), but not z-transformed MoCA score (aOR =0.84, 

95% CI =0.56–1.25, P=0.389), was significantly associated 

with discharge to a location other than home. Inclusion of 

CIB total score, ADL score, and MoCA score, adjusting for 

age and race, revealed that only CIB total score (aOR =0.55, 

95% CI =0.36–0.83, P=0.004) and ADL score were signifi-

cantly associated with discharge to a location other than home 

(aOR =0.733, 95% CI =0.57, 0.94, P=0.014) (Table 3).

We were also interested in examining the association 

between CIB subscales on discharge to a location other than 

home. Multivariate logistic regression, adjusting for age and 

race, revealed that the Planning/Organization subscale score 

and the ADL score were associated with discharge to a loca-

tion other than home (aOR =1.61, 95% CI =1.00–2.60 and 

aOR =1.34, 95% CI =1.04–1.71, respectively) (Table 3).

Discussion
In an aging society and a changing health care system, there 

is an increased focus on patients returning to their home envi-

ronment following hospitalization. However, returning home 

for individuals with cognitive impairment has been associ-

ated with increased rates of readmission and associated costs, 

within 1 month.24 Accurate identification of individuals with 

cognitive impairment remains a critical aspect in reducing 

the inappropriate discharge of individuals to home.

This study found that cognitive performance, as mea-

sured by the CIB independently as well as in conjunction 

with prehospitalization ADL functioning, was associated 

with discharge to locations other than home following hos-

pitalization, even after adjusting for relevant demographics. 

Specifically, every standardized unit increase on the CIB 

was associated with a reduction in the odds of discharge to 

a location other than home, after adjusting for demographics, 

MoCA score, and ADL functioning. This finding comple-

ments earlier evidence indicating that cognitive impairment 

during hospitalization may be associated with adverse out-

comes.5 Also, the finding that the CIB Planning/Organization 

subscale score is associated with discharge home is consistent 

with previous literature highlighting the relationship between 

higher-order executive functioning abilities and the ability 

to return home after hospitalization.11 Collectively, these 

findings support the use of the CIB as a cognitive screening 

measure with hospitalized older adults.

Strengths of the current study included the use of the 

CIB, a brief and easy-to-use cognitive screening measure. 

Table 2 Characteristics associated with discharge to location 
other than home

Demographics Unadjusted  
OR (95% CI)

P-value

Age (per year) 1.03 (0.99, 1.07) 0.135
Male 1.77 (0.54, 5.84) 0.348
non-White 2.10 (0.70, 6.30) 0.187
education 1.09 (0.67, 1.77) 0.723
Active tobacco use 1.27 (0.51, 3.18) 0.605
Active alcohol use 0.65 (0.31, 1.38) 0.265
Married 0.76 (0.37, 1.57) 0.464
living alone 1.20 (0.58, 2.51) 0.624
receives assistance 0.72 (0.35, 1.47) 0.363
Charlson Comorbidity Index 1.03 (0.91, 1.16) 0.619
geriatric Depression scale 1.03 (0.94, 1.13) 0.536
Previous dementia diagnosis 0.71 (0.09, 5.99) 0.756
MoCA 0.93 (0.85, 1.02) 0.112
CIB 0.72 (0.60, 0.87) 0.001

CIB Working Memory 0.64 (0.47, 0.89) 0.008
CIB Planning/Organization 0.53 (0.37, 0.77) 0.001

ADl impairment 3.73 (1.54, 9.03) 0.003
IADl impairment 1.74 (0.85, 3.60) 0.132

Abbreviations: ADL, activities of daily living; CI, confidence interval; CIB, Clock-
in-the-Box; IADl, instrumental activities of daily living; MoCA, Montreal Cognitive 
Assessment; Or, odds ratio.

Table 3 Multivariable models predicting discharge to location 
other than home

Adjusted odds  
ratio (95% CI)

Model #1 CIB total score
Age (per year) 1.00 (0.97, 1.05)
non-White race 1.19 (0.58, 2.42)
CIB total score (per sD unit decline) 0.59 (0.41, 0.84)**
Activities of Daily living (per point decline) 0.74 (0.58, 0.95)**
Model #2 MoCA total score
Age (per year) 1.02 (0.98, 1.07)
non-White race 1.25 (0.63, 2.46)
MoCA (per sD unit decline) 0.84 (0.59, 1.25)
Activities of Daily living (per point decline) 0.74 (0.59, 0.95)*
Model #3 CIB total score with MoCA
Age (per year) 1.01 (0.97, 1.06)
non-White race 1.16 (0.57, 2.37)
CIB total score (per sD unit decline) 0.55 (0.36, 0.83)**
MoCA (per sD unit decline) 1.17 (0.73, 1.90)
Activities of Daily living (per point decline) 0.73 (0.57, 0.94)*
Model #4 CIB subscales
Age (per year) 1.00 (0.97, 1.05)
non-White race 1.20 (0.58, 2.45)
CIB Working Memory subscale  
(per sD unit decline)

0.86 (0.56, 1.32)

CIB Planning/Organization subscale  
(per sD unit decline)

0.63 (0.40, 1.00)*

Activities of daily living (per point decline) 0.75 (0.58, 0.96)*

Notes: *P,0.05; **P,0.01.
Abbreviations: CI, confidence interval; CIB, Clock-in-the-Box; MoCA, Montreal 
Cognitive Assessment; sD, standard deviation.
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The various causes of admission within this patient sample are 

also a significant strength, as this sample of patients is highly 

similar to the actual inpatient populations. Consequently, the 

strong association between CIB score and discharge to loca-

tion other than home within this sample suggests that the CIB 

has applicability within a wide range of patient populations 

admitted to a tertiary care setting. A limitation of the current 

study was the use of a single-site, and a predominantly male, 

Caucasian, and well-educated sample, which may reduce 

generalizability. The CIB demonstrates good performance 

across the dynamic range of the Mini Mental State Examina-

tion and the MoCA, but like most rapid cognitive screening 

assessments, is challenged by ceiling and floor effects.

Conclusion
The current study supports the use of the CIB as a cognitive 

screen for inpatient older adults. Future studies examin-

ing the predictive ability of the CIB on the cognitive and 

functional outcomes beyond hospital discharge (eg, future 

cognitive decline, impairments in ADL) will be useful in 

further exploring its applications. However, given the cur-

rent evidence within an older adult inpatient sample, the CIB 

has demonstrated strong utility as a brief cognitive screen, 

particularly to identify those who will not return home after 

hospitalization.
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Clock-in-the Box and discharge

Table S1 Age and education normative values for CIB total score

Years of education Age 55–64 years Age 65–74 years Age 75–84 years Age $85 years

,12 years, M (sD) 5.4 (1.7) 5.1 (1.4) 4.4 (1.9) 3.2 (2.1)

n 7 11 13 6
high school graduate, M (sD) 5.4 (2.1) 5.4 (1.9) 4.9 (1.7) 2.8 (2.0)
n 18 17 12 6
.12 years, M (sD) 6.5 (1.4) 6.2 (1.0) 5.2 (1.5) 5.7 (1.1)
n 47 47 34 7

Abbreviations: CIB, Clock-in-the-Box; M, mean; sD, standard deviation.

Figure S1 relation between CIB total score and MoCA score.
Notes: Median, 25th, and 75th percentiles are indicated by the box; range is displayed by the bars.
Abbreviations: CIB, Clock-in-the-Box; MoCA, Montreal Cognitive Assessment.
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