
Conclusions
• Selected speech measures, quantifying the rate of speech and 

pausing, use of nouns and pronouns and the information content 
described, appeared to be stable and reliable in high-frequency, 
remote administration of the picture description task. 

• Notably, the number of words produced increased with repeated task 
administration, across both bursts and both picture conditions. 

• Increased familiarity with the task may entail longer descriptions, 
regardless of the stimuli presented. It is therefore important to control 
for total words produced when analysing longitudinal speech data.

• Repeating the same picture stimulus at high-frequency (daily) led to 
increases in the number of objects correctly named in the picture, 
likely reflecting a learning/practice effect. This effect was not present 
for the alternating picture, or in the second burst, and appeared most 
prominent in the first 3 days of testing.

• High-frequency administration of the picture description task should 
therefore alternate picture stimuli to reduce learning effects and/or 
include pre-study familiarization sessions to reduce learning effects.

• Reliability estimates were in the moderate-to-good range for selected 
speech measures, and did not show consistent differences between 
repeating and alternating pictures.

• This research demonstrates that picture description is an ecologically 
valid, low burden task suitable for remote, higher-frequency, 
longitudinal testing of speech and language and highlights conditions 
that may lead to learning effects. 

• Future work will probe whether practice/learning effects differ in those 
at risk for MCI and AD.

Results: Reliability Results: Practice effects
• ICCs were in the moderate-to-good range (ICC = 0.53-0.76) for the 

selected speech measures in the first burst, except for pause-to-word 
ratio for the repeating picture (ICC = 0.38) and pronoun-to-noun ratio for 
both pictures (ICC = 0.39-0.48) (Figure 2).

• In the second burst, all ICCs were moderate-to-good (ICC = 0.52-0.82).
• Reliability was comparable for the repeating and alternating pictures, 

with numerically higher reliability for pronoun-to-noun ratio in the 
repeating picture condition.

• Linear models showed significant effects of session (p < 0.00001) on total 
words in both picture conditions in the first 5-day burst, and for the 
alternating picture in the second burst (Figure 3). 

• The number of object information units correctly described significantly 
increased for the repeating picture in the first burst (p < 0.00001), but this 
was not significant for the alternating picture or for either picture 
condition in the second burst.

• Other speech measures had no significant linear changes in either burst.

Examining the stability of dementia-relevant speech measures in 
a high-frequency picture description task repeated over 5 days
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Background
• Speech characteristics including speech and pause rate, noun and 

pronoun use, and information content differ in mild cognitive 
impairment (MCI) and in dementia due to Alzheimer’s disease 
(AD).1,2,3

• The picture description task can be used to elicit naturalistic speech 
samples to quantify these changes.4,5

• Previous work has demonstrated the feasibility and usability of this 
short, low-burden task in remote, high-frequency testing, and that 
the reliability of speech features was highest when averaging 
multiple samples.1

• We leveraged data from this 5-day burst testing study in cognitively 
unimpaired memory clinic patients to compare the reliability of 
speech measures when pictures were repeated or alternated across 
days.

• We additionally explored the presence of practice effects across the 
5-day bursts and compared these for the repeating and alternating 
pictures.

Methods
• 50 cognitively unimpaired Dutch-speaking adults (Table 1) 

completed a 5-day remote burst testing session on a tablet with 
two picture description tasks each day. 

• In the repeating condition, the same picture stimulus was shown 
every day; in the alternating condition, a unique picture was 
shown each day (Figure 1). 

• Two to three weeks later, a second burst was completed with 
identical stimuli to the first burst.

• We analysed the speech recordings from the picture description 
tasks using the Winterlight speech processing pipeline.

• We assessed the reliability of selected speech measures (Table 2) 
over the five days of testing using intra-class correlations (ICCs) 
measuring consistency over the five days of each burst.

• We used linear models with fixed effects of session and random 
effects of subject to test for practice effects over the five days of 
each burst, for the repeating and alternating pictures (Bonferroni-
corrected alpha-level = 0.0025). 

n M/F

Mean 
Age 
(SD)

Mean 
YOE 
(SD)

Mean 
MMSE 
(SD)

50 21/29
68.4 
(6.2)

15.3 
(3.8)

29.2 
(1.0)

Speech measure Type

Speech rate Timing

Pause-to-word ratio Timing

Total words Lexical

Pronoun-to-noun 
ratio

Lexical

Information units 
(objects)

Information 
content

Table 1. Participant demographics

Table 2. Selected speech measures

Figure 1. Burst testing design. Speech assessments were 
completed remotely using a tablet via the Winterlight 
Assessment (WLA) app. 

Figure 2. ICC values (± 95% CI) for selected speech features over the first and second 
5-day bursts, for alternating and repeating pictures. 

Figure 3. Mean values (± 95% CI) for selected speech features over the first and second 5-
day bursts, for alternating and repeating pictures.  

Note: SD = Standard deviation; YOE = Years of 
education; MMSE = Mini-Mental State Exam score
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