
Conclusion
Within this study, we found a minor correlation between

established health parameters and nest building behavior in

mice suffering from experimental arthritis (CAIA).

Subjectively, it seemed as if the health status of mice had a

relevant effect on nest building behavior, yet evaluated nest

scores for each cage did not match that impression.

As the evaluation of nest scoring did not add clinically relevant

information regarding the well-being of animals suffering from

arthritis, we suggest to abandon this evaluation tool and rely on

established parameters like the clinical arthritis score. We advise

researchers to allow experimental mice to keep their “old”

nests, while suffering from musculoskeletal disorders to reduce

potential distress and discomfort.
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Nest score and 
body weight

Nest score and 
clinical arthritis score

Nest score and 
grip strength

CAIA 0.19  (0.09;0.28) 0.15  (0.05;0.24) 0.22  (0.12;0.32)
CTRL -0.11 (-0.24;0.01) -0.14 (-0.26;-0.01) 0.12  (-0.01;0.24)

Figure I. Naturalistic nest scoring system from Gaskil et al., 2013 (4).

Spearman correlation coefficients were determined for the period

of day 3 to 15, when arthritis was most pronounced in CAIA

animals.

Results
Over the course of this study, all cages received nest scores from

1 to 4 in both groups (Figure II). CAIA mice displayed higher

clinical arthritis scores as well as lower body weight and slightly

lower grip strength values compared to CTRL animals over the

entire experiment (Figure III). Positive correlations were

observed for CAIA mice between nest scores and assessed

health parameters. Within the CTRL group negative correlations

were observed between nest scores and both, body weight and

clinical arthritis score. A positive correlation was observed

between nest scores and grip strength values for CTRL animals

(Table I, Figure III). Out of 235 possible day-nest-observations

we assessed 181 (77%).

Figure II. Representative images of nests, scored in our study. Scores are
as followed: (A) 1, (B) 2, (C) 3, (D) 4 and (E) 5.

Table I. Spearman correlation coefficients (95% confidence interval) for
indicated comparisons.

Introduction
Objective health evaluation is crucial to determine welfare and

potential discomfort in animal research, yet non-invasive and

compassionate assessments are rare. Parameters for murine

experiments comprise body condition scoring, body weight and

grimace scales (1). Nesting behavior was shown to be an

additional valuable and non-invasive surrogate marker for

health in mice with neurological impairment, post-operative

stress and pain (2, 3). To date, data on nesting behavior in

animals suffering from experimental arthritis are still missing. We

hypothesize that pain and growing weakness in arthritis may

induce a decline in nesting behavior.

Objective
The objective of this study was to assess potential associations

between nesting behavior and established health parameters for

experimental arthritis (clinical arthritis score, body weight and

grip strength).

Methods
Nesting behavior was evaluated daily employing the 2008

naturalistic nest scoring system ranging from 1 to 5 (Figure

I)(4), within a longitudinal 48-day experimental arthritis study

using the collagen antibody-induced arthritis (CAIA) model. CAIA

animals (n=47) were compared to healthy control (CTRL) mice

(n=24). Arthritis was assessed once a day, through a clinical

arthritis score, body weight and grip strength measurements.

Each cage was scored daily and new nesting material was

provided every 4 to 7 days. Cages housed either CAIA (n=14) or

CTRL (n=6) animals with a minimum of one and a maximum of

ten mice.
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Figure III. Scatterplots of (A)
nesting behavior and body
weight, (B) nesting behavior
and clinical arthritis score and
(C) nesting behavior and grip
strength for day 3 to 15.
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